
. • 

Ser i a l  N o .  7 1 5 272 

Art Unit 1 806 

A p p l i c ant ' s  e l ect i on o:f Gro u p  
a c k n ow l edged . Because a p p l i c a n t  

• 

1 ,  i n  P a p e r  N o .  1 2 , i s  
d i d  not d i s t i n c t l y  a n d  

spec i :f i c a l l y  p o i n t  o u t  t h e  s u p p o sed errors i n  t h e  restr i ct i o n  
req u i remen t ,  the e l ect i on h a s  b een treated a s  an e l ec t i o n  w i t h o u t  

5 t raverse . See M . P . E . P .  8 1 8 . 0 3 ( a ) .  
C l a i ms 1 - 1 0 are rej ected under 35 U . S . C .  § 1 1 2 ,  second 

p ar a g r a p h ,  as being i n de:f i n i t e  :for :f a i l i n g  t o  p a r t i c u l arly p o i n t  
o u t  a n d  d i st i n c t l y  c l a i m  t h e  su b j e ct , matter w h i c h  a p p l i c a n t  
reg ards as t h e  i nven t i o n .  C l a i ms 1 ,  3 ,  4 ,  5 a n d  7 a r e  i n d e :f i n i t e  

1 0  in t h e  u s e  o :f  t h e  l an g u a g e  " i m p o rt anti b o d y " i n  t h a t  i t  i s  n o t  
c l e a r  w h a t  c o n s t i t utes an i m p o r t a n t  a n ti b od y , i e .  w h a t  t h e  

determi n es w h a t  i s  t o  be an i m p o rt a n t i b o dy . C l a i m  l step a )  i s  
i n de :f i n i te i n  t h a t  i t  i s  n o t cl ear w h a t  i s  meant b y  a " c o n sensus � 
h u m a n  v a r i a b l e  d o m a i n " .  C l a i m  l step d >  i s  inde:f i n i t e i n  t h a t  i t  

1 5  i s  n o t  c l ea r  w h a t  i s  act u a l l y t a k i ng p l ac e  w hen o n e  a l i g n s  t h e  
a m i n o  acid sequences o f  t h e  F R ,  i e .  is t h i s  a p h y s i c a l  o r  men t a l  
s t e p ? C l a i m  l s t e p  e >  i s  u n c l e a r  i n  w h a t  t y p e  o f  h om o l ogy i s  
i n d i ca t ed , i e .  a r e  c o nservat i ve a m i n o  a c i d s  cons i d ered as h o m o l o g s  
o r  s h o u l d  t h e i r  b e  ident i c a l  a m i n o  a c i d  r e s i dues a t  t h e  i n d i cated 

2 0  p o r t i on of t h e  f r a me w o r k . 
use o f  t h e  l a ng u a g e  
p a rt i c i p a t i o n  i s  u n c l ea r .  

C l a i m  l s t e p  f > ,  3 i s  i nd e f i n i te i n  t h e  
" pa r t i c i p at es " i n  t h a t  t h e  n a t ur e  o f  

C l a i m  l step f )  i s  i n d ef i n i t e  i n  t h a t  
i t  i s  n o t  c l e a r  h o w  o n e  d:f o r d i n a r y  sk i l l  c a n  determine t h e  ef:fects 
w h i ch a r e  l i sted i n  s t e p s  1 - 3 ,  i e .  through a n t i gen b i n d i n g ,  t h r o u g h  

2 5  h y b r i d i zat i o n ? C l a i m  1 step g >  i s  inde:f i n i t e  i n  t h a t  i t  i s  n o t  

30 

c l e a �  w h a t  ef:fects a r e  reas o n a b l y  e x p ected to occur . C l a i m  2 i s  
i ndef i n i te i n  t h a t  t h e  a n tecedent b a s i s  f o r  " th e  d o ma i n " i s  
u n c l e a r .  · C l a i m  3 i s  i n d e:f i n i t e  i n  t h a t  i t  i s  n o t  c l ea r  when i n  t h e  
p r ocess o:f m a k i n g  
g l ycosy l a t i o n si tes . 

t he a n t i b o d y  o n e  w o u l d  
C l a i m  4 i s  i nde:f i n i t e  :f o r  

search :f o r  t h e  
t h e  same r e a s o n  

t h a t  c l a i m  � i s  i n de :f i n i t e . C l a i m  5 i s  inde:f i n i t e  i n  t h a t  i t  i s  
bel i ev ed t h a t  t h e  c l a i m s  u p  t o  t h i s  p o i n t  w e r e  d i rected t o  m a k i n g  a 
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" h u m a n i zed a nt i b od y " ,  a n d  i t  i s  unclear how " p r e p a r i n g  a h u m a n i zed 
a n t i b o d y " in c l a i m  5 di f f er s  from t h e  prep arat i o n  o f  t h e  a n t i b o d y  
u p  t o  t h i s  p o i nt . 
t h e  prepa ra t i o n  

Furth ermo re, i t  i s  n o t  c l e ar w h a t  i s  i n t ended i n  
o f  t h e  a n t i body o f  c l a i m  5 .  C l a i m  6 i s  vague i n  

5 t h a t  i t  i s  n o t  c l e a r  w h a t  t h e  n u mbers are meant t o  desi g n a t e .  l t  

i s  suggested t h a t  a p p l i cant c l a r i f y  t h e  n a t u r e  o f  t h e  n u mbers o r  
p o i n t  t o  a f ig u r e .  C l a i m  7 i s  i ndef i n i t e  in t h a t  i t  i s  n o t  c l ea r  
w h a t  t h e  method i s  drawn t o .  i t  i s  suggested t h a t  t h e  l a nguage " a  
m et h o d  o f  m a k i n g  a h u m a n i zed a n t i b ody " be i n serted w i t h i n  t h e  

1 0  c l a i m .  

1 5  

2 0  

T h e  f o l l ow i n g  i s  a q u o t a t i on o f  t h e  f i rst p a r a g r a p h  o f  3 5  

u .  s .  c .  § 1 1 2 :  

The speci£icati on shal l  contain a written 

descri ption 0£ the invention, and 0£ the manner and 

proc7ss 0£ making and using it, in such £u1 1 ,  clear, 
concise, and exact terms as to enable any person skil led 
i n  the art to which. it pertains, or with which it is most 

nearly connected, to make and use the same and shal l  set 
£orth the beat mode contemplated by the inventor 0£ 

carrying out his invention. 

The s p ec i f i c a t i o n  i s  o b j ected to under 35 U . S . C .  § 1 1 2 ,  f i rst 

p a r ag r a p h , a s  f a i l i ng t o  adeq u a t e l y  descri be t he i n v en t i on and 

f a i l i n g  to adeq u a t e l y  teach how to m a ke a n d  o r  use t h e  i n v en t i o n ,  

i e .  f a i l i n g  t o  p r o v i d e a n  enab l i n g d i sc l osure . The f o l l ow i ng terms 

25 l ack e n a b l ement in t h e  s p ec i f i c a t i o n : .  

C l a i ms 1 and 7 l ack e n a b l ement i n  t h e  l an g u a g e  " at least a 

p o r t i o n  of an i m p o r t  v ar i a b l e  d o m a i n " .  A p p l i ca n t  h a s  o n l y  

i nd i ca t ed s p ec i f i c  resi dues w h i c h  may b e  t r a nsferred, b u t  t h ey are · 

c l a i mi n g  an a n t i b o d y  w h erei n  t h e  a p o r t i o n  o f  t h e  i m p o r t  ant i b o d y  

3 0  are t o  be t r a nsferred . T h ere i s  no g u i d a nc e  in t he s p ec i f i c at i o n 

w h i c h  w o u l d  en a b l e  o n e  of s k i l l  in t h e  art t o  m a k e  ant i b o d i es w i t h  

3 

202 of 389 BI Exhibit 1094



• 
Ser i a l  N o .  7 1 52 7 2  

Art U n i t 1 806 

t r a n s f erred v a r i a b l e  d o m a i n s  o t her than CDRs . A p p l i c a n t  i s  a w a r e  

t h a t  a p o r t i o n  o f  t h e  v ar i a b l e  d o m a i n  can b e  a n y  o n e  o f  t h e  C D R s  a s  

w e l l a s  t h e  framework reg i o n s .  H o wever, t h i s  l an g u a g e  a l s o  reads 

o n  s ma l l  a m i n o  a c i d  sequences w h i ch are i n c o m p lete reg i o n s  o f  the 

5 v a r i a b l e  reg i on · o f  t h e  a n t i b od y .  There i s  n o  s u p p o r t  i n  t h e  

s p ec i f i c a t i on f or l i n k i ng t h e  v a r i a b l e  reg i o n  o f  t h e  a n t i b o d y  t o  

a n y  o r  a l l  o f  t h e  myr i a d  " p o r t i o n s " w h i c h  are enco m p a ssed w i t h i n  

t h i s  l an g u a g e .  One o f  sk i l l  i n  t h e  a r t  w ou l d  n e i t her expect n o r  

p r e d i c t  t h e  a p pr o p r i a t e  funct i o n i ng o f  t h e  a n t i b o d y  a s  b r o a d l y  a s  

1 0  i s  c l a i med . I t  i s  suggested t h a t  t h e  speci f i c  p o r t i o n  o f  t h e  h u m a n  

v a r i a b l e  r eg i o n  w h i ch i s  d es cr i b ed i n  t h e  s peci f i c a t i o n  be rec ited 

w i t h i n  t h e  claim o r  t h i s  l an g u a g e  b e  removed 

to o b v i a t e  t h i s  rej ect i o n .  

/ c o m p l e t e l y  
/ 

i n  order 

C l a i m  1 step c )  l ac k s  ena b l ement in that i t  is not clear h o w  

1 5  o n e  w o u l d  determine w h i ch ami n o  a c i d s  are t o  b e  s u b st� t uted . T h er e  

i s  n o  s p eci f i c  rec i t a t i o n o f  w h a t  character i s t i c s  o f  t h e  a m i n o  

a c i d s  are necessary f o r  d ec i d i n g  whether i t  i s  t o  be r e p l aced o r  

n ot .  W i t h o ut t h i s  descri p t i o n  o n e  o f  sk i l l  i n  the art w o u l d  n ot b e  

a b l e  t o  choose the a p p r o p r i a t e  a m i n o  acid resid ues w i t h o u t  

2 0  h i ndering t h e  funct i o n  of t h e  a n t i b.ody . 
c---

C l a i  m 1 step f > ,  l ac k s  e n a b l ement i n � the p r o� o c o l  f o r  
-

determ i n i n g  whether � h e  a�i n o  a c i d  residues in t h e  i m p o r t  a m i n o  

a c i d  sequence are r e a s on a b l y  exp ected t o  i nteract w i t h  t he a n t i ge n  

i s  n o t  descri bed a n y w h ere i n  the s p e c i f i cat i o n .  

4 
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ex p l i c i t  step w h i c h  e n a b l es one 0 £  ord i n ary sk i l l  in t he art to 

' d etermi ne the e££ects w h i c h  are rec i t ed . l t  w o u l d  req u i re u n d ue 

experimen t a t i o n  0 £  o n e  0£ o r d i n a ry sk i l l  i n  t h e  art t o  make t he 

v a r i a t i o n s  w h i c h  m a y  b e  made i n  order t o  test t h e  e£ £ ec t s  0 £  the 

5 m u t a n t  a nt i b o d i e s .  

C l a i m  2 l acks en a b l ement in t h a t  there i s  no descr i p t i o n  i n  

t h e  speci £ i c a t i o n  0 £  h ow t o  deter m i n e  w h i c h  residues a r e  ex p o sed o n  

t h e  sur£ace o r  w h i ch resid ues a r e  b u r i ed w i th i n  t h e  d o m a i n ,  i s  t h i s  

through c o m puter m o d e l i n g  o r  through x - r a y  crystal l og r a p h y  o r  o ther 

1 0  meth ods '? 

C l a i m  3
' l acks en a b l ement i n  t h a t  t here is n o  g u i d ance i n  the 

s p e c i £ i ca t i o n o n  how o n e  w ou l d  determine w h ich . g l y c o sy l at i o n  site 

a ££ects a n t i g en b i n d i n g ,  o r  w h a t  compri ses " re as o n a b l e  

ex pect a t i on " • .  

1 5  C l a i ms 6 ,  7 and 9 l ack ena b l ement in t h a t  i t  w o u l d  a p p e a r  t h a t  

t h e s e  a m i n o  a c i d s  a r e  r e l e v a n t  t o  l g G  and n o t  t o  o ther i s o ty pes . 

There i s  n o  i n d i c a t i on t h a t  one 0£ sk i l l  i n  t h e  a r t  w o u l d  

ex t r a p o l a t e  t h e  u s e  0 £  these a m i n o  acids t o  a l l  o r  o t her i s o t y pes 

o f  i mmunogl o b u l i n s . F urthermor e ,  t here i s  i nsuff i c i en t  descr i p t i on 

2 0  a n d  g u i d a n c e  in t h e  s p ec i £ i c a t i o n  w i t h  regards t o  t h e  p r o p e r t i e s  o f  

t h es e  a m i n o  a c i d s  w h i ch w o u l d  e n a b l e  one 0 £  o r d i n a r y  s k i l l  i n  t h e  
' ' 

a r t  t o  make human ized an t i b o d i es w i t h  other i s o t y pes u s i n g  lhese 

a m i n o  a c i d  seq uences . 

5 
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A p p l i cant has n ot s h o w n  t h a t  a nt i b o d i es w h i ch h a v e  been 

m o d i f i ed as that w h i c h  i s  c l a i med are c a p a b l e  of :f u n c t i o n i n g  as 

t h a t  w h i ch is being d i sc l osed , i e .  m a i n t a i n i n g the b i n d i ng a f f i n i t y  

o f  t h e  p arent a n t i b ody . P r o t e i n  chemistry i s  p r o b a b l y  o n e  o f  t h e  

5 most u n p re d i c t a b l e  areas of b i o t ech n o l o g y .  F o r  ex a m p l e ,  

repl acement o f  a s i n g l e  l y s i ne r e s i d u e  a t  p o si t i o n  1 1 8 o f  a c i d i c  

:f i b r o b l a st growth :f a c t o r  b y  g lu t a m i c  a c i d  l e d  t o  t h e  s u b s ta n t i a l  

l o ss o f  h e p a r i n  b i nd i n g ,  rec e p t o r  b i n d i n g  a n d  b i o l o g i c a l  act i v i t y  

o f  t h e  prot e i n .  

1 0  2 1 29 - 2 1 38 ( 1 990 ) .  

Burgess et . a l .  J o u r n a l  o f  C e l l  b i o l og y ,  1 1 1 :  

I n  t r a n s f o r m i n g  g r o w t h  :f a c t o r  a l p h a ,  r e p l a cemen t 

o f  a s p a r t i c  acid at p o s i t i o n  47 w i t h  a la n i n e  or a s p a r a gi ne d i d  n o t  

a f fect b i o l og i c a l  act i v i t y  w h i l e  r e p l a cement w i t h  ser i ne o r  

g l u t a m i c  a c i d  s h ar p l y  reduced t he b i o l o g i c a l  act i v i t y  o f  t h e  

m i t og e n .  Lazar et . a l .  M o lecul a r  a n d  Ce l l u l ar B i o l o g y ,  8 : 1 24 7 - 1 25 2  

1 5  ( 1 98 8 ) . S i m i l a r l y  i t  h a s  been s h o w n  that a g l yc o sy l at i o n o f  

a n t i b o d i e s  reduces t h e  resi stance o f  t he a n t i b o d i e s  t o  p r o t e o l y t i c  

degradat i o n ,  w h i l e  C H 2  delet i o ns i n cr e a se t h e  b i n d i ng a f f i n i t y  o f  

the a n t i b o d i e s .  S e e  T a o  e t .  a l .  T h e  J o u r n a l  o f  I mm u n o l o g y ,  V o l . 

1 43 ,  N o .  8 .  2595 - 260 1 < 1 989 > and G i l l ies et . a l .  

2 0  a n d  Hyb r i d o m as, Vol 1 ,  n o .  1 ,  4 7 - 5 4  ( 1 990 ) • 

H u m a n  Ant i b o d i e s  

T h e s e  r e ferences 

demonst r a t e  that even a s i n g l e  a m i n o  acid s u b st i t u t i o n  o r  w h a t  

a p pears t o  b e  an i n c o nsequent i a l  c h e m i ca l m o d i f i c a t i o n ,  w i l l  often 

d r a m a t i c a l ly affect the b i o l o g i c a l  act i v i t y  a n d  c h a ra c t er i s t i c  o f  a 

p r o te i n .  Theref ore , w i th o u t  s u :f :f i c i en t  g u i d a n c e  i n  t h e  

6 
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s p eci f i c a t i o n  to s u p p o r t  t h e  use of t h e  a b ove terms and for the 

reasons m en t i oned a b o ve one o f  ordinary s k i l l  i n  t h e  art w o u l d  

f or ced i n t o  undue e x p e r i men t a t i o n  i n  o rder t o  p r a c t i c e  t h e  

inven t i o n  a s  i s  c l a i me d .  

C l a i ms 1 - 1 1  a r e  rej ected under 3 5  U . S . C .  § 1 1 2 ,  f i rst 

p a r a g r a p h ,  f o r  t h e  reasons set f o r t h  in t h e  o b j ec t i o n  t o  t h e  

s pec i f i c a t i o n .  

3 5  U . S . C .  § 1 0 1  r e ads a s  f o l l ow s : 

Whoever invents or discovers any new and use£u1 

process, machine, manu£acture, or composition 
0£ matter or any new and use£u1 improvement 

thereo£, may obtain a patent there£ore, subj ect 

to the conditions and requirements 0£ this 
tit.1e. 

C l a i ms 1 - 4 ,  6 - 8  a r e  rej ected under 35 U . S . C . § 1 0 1  because t h e  

c l a i med invent i o n  i s  d i rected t o  n o n - st a t u t o r y  s u b j ect m a t t e r .  T h e  

a bo v e  c l a i ms are d r a w n  t o  a m et h o d  o f  p r e p a r i n g  a n  a n t i body , 

h owever, t here is n o  i n d i c a t i o n  w i t h i n  t h e  c l ai m s  t h a t  a ct u a l  

p h y s i c a l  steps a r e  t a k i ng p la c e . F o r  examp l e ,  t h ere i s  n o  ste p 

20 w h i ch i n c l udes i s o l a t i ng a n  a nt i b o d y ,  r a ther o bt a i n i n g  a n  a m i n o  

a c i d  seq uence . A l l  0£ t h e  steps w h i ch a r e  l i sted i n  t h e  c l a i m s  can 

be done on p a p er a s  men t a l  steps or o n  a co mputer termi n a l . 

The s p ec i f i c a t i o n  i s  o b j ected t o  under 35 U . S . C .  § 1 1 2 ,  fi r s t  

p a r a g r a p h ,  and c l ai ms 9 - 1 3  a r e  rej ected u n d e r  35 U . S . C .  § 1 1 2 ,  

2 5  f i rst p a r a g r a p h  a n d  3 5  U . S . C . § 1 0 1  a s  t h e  s p ec i f i c a t i o n  f a i l s  t o  

a d e q u a t e l y  teach h o w  t o  use the c l a i med m o n o c l o n a l  a n t i b o d i e s  i n  

t h e  manner i n  w h i c h  they are d i sc l osed i e .  f o r  t h e  t h e r a p eu t i c  

7 
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p u r p o s e s .  A p p l i ca n t s  c l a i ms a r e  s u p p orted o n l y  b y  i n  v i t r o  d a t a  

s h o w i n g  t h e  a b i l i t y  o f  muMa b 4DS, w h i ch i s  a human ized ant i - p 1 8S 

a n t i b o d y  w h i c h  reacts w i t h  breast a n d  o v a r i a n  c a n c er s ,  t o  react 

w i t h  d i f ferent c e l l  l in e s  < see p a g e  8 8 - 90 of the s p ec i f i c a t i o n > .  

S A p p l i cant h a s  made n o  s h o w i n g  that t hese d a t a  c o r r e l a t e  w i t h  

ut i l i t y  f o r  i n  v i v o  t h er a p y  i n  h u m a n s  o f  t h e  c o m p l e x  a r r a y  o f  

d i seases encomp assed b y  t h e  c l a i m s .  I n  gener a l ,  e :f :f ec t i ve 

t r e a t me n t  o:f human cancers h a s  n o t  been r o u t i n e l y  a c h i eved i n  t h e  

a rt u s i n g  m o n o c l o n a l  a n t i b o d i e s .  Further, i n  v i t r o  d a t a  such a s  

1 0  t h a t  repor ted i n  t h e  s p e c i f i c at i on a n d  a n i m a l  m od e l  s t u d i e s  

frequent l y  d o  n o t  c o r r e l at e  w i t h  c l i n i c a l  u t i l i t y  i n  i n  v i v o  t r i a l s  

i n  p at i e n t s .  Ba sed o n  t he ev i dence o :f  rec o r d ,  t h e  a l leged ut i l i t y  

o f  t he c l a i me d  c o mp o s i t i on f o r  t he treatment o f  c a ncer w ou l d  n o t  b e  

b e l i e v a b l e  o n  i t s  :f a ce t o  the p e r s o n  o:f s k i l l  i n  t he a r t  i n  v i e w  o :f  

1 5  t h e  c o ntemporary k n o w l edge i n  t h e  a rt . A p p l i c a n t  h a s  n o t  p r o v i d ed 

a n y  s h o w i n g  o:f t h e r a p e u t i c  ut i l i t y  o :f  the s u b j ect m o n o c l o na l  

a n t i b o d i es w h i c h  w o u l d  lead o n e  o f  s k i l l  i n  t he art t o  b e l i e v e  t h a t  

t h e  ant i b o d i e s  a r e  b r o a d l y  a p p l i c a b l e  :f o r  t h e  t r e a t ment o :f  a l l  

t y p e s  o f  aut o i mmune d i se a s e s .  A p p l icant i s  req u i red t o  p r o v i d e  

20 ev idence c o mme nsurate w i t h  t h e  sco p e  o f  t h e  c l a i m s ,  w h i ch w ou l d  b e  

c o n v i nc i n g  t o  t h o s e  sk i l led i n  t h e  art that t h e  c l a i med 

c o m p o s i t i o n s  h a ve ut i l i t y  for the t r e a t ment o f  m a l i g n a n t  a n d  

au t o i mmune d i seases i n  human s .  See M PEP 608 . 0 1 < p > .  

8 
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W a l dm a n n ,  i n  a recent review o f  t h e  l i terature pert a i n i ng t o  

c l i n i c a l  a p p l i c a t i o n s  o f  m o n o c l o n a l  a n t i b od i es f o r  d i a g n o s i s  and 

therapy o f  human d i sease, teaches t h a t  effec t i v e  t h er a p y  u s i n g  

mo n o c l o n a l  ant i b od i es h a s  b een e l u s i v e  a n d  i n d i c ates t h a t  h o p e s  f o r  

5 a n t i b o d y - b ased t reatment met h o d s  e n g endered b y  i n  v it r o  stud i e s  

h a v e  n o t  c o rre l ated w e l l  w i t h  i n  v i v o  c l i n i c a l  t r i a l  r es u l t s  i n  

p a t i e n t s  w i th c ancer . I t  d o e s  n ot a p p e a r  t h a t  t h e  exe m p l ar y  

mate r i a l  p r o v ided i n  t h e  s p ec i f ic a t i o n  i n  s u p p or t  o f  t h e  a ssert i on s  

t h a t  the c l a i med a n t i bod i e s  have t h e r a p e u t i c  ut i l i t y  w o u l d  b e  

1 0  v i e w ed b y  t h o se s k i l l e d  i n  t h e  a r t a s  b e i n g  pred i c t i v e  o f  t h e i r  

ut i l it y  f o r  treati n g  h u ma n s .  A p p l i c a n t  h a s  n o t  exemp l i f i ed h o w  t o  

use t he c l a i med ant i b o d i e s  i n  v i v o  a n d  h a s  n o t  s h o wn t h a t  t h e  

a n ti b od i es w o u l d  be effec t i v e  i n  v i v o .  I t  a p p e a r s  t h a t  undue 

exper i men t a t i o n  w o u l d  be r e q u i red o f  one sk i l l ed in t he art t o  

1 5  p r act ice t he c l a i me d  i n vent i o n  f o r  t he s i n g l e  ut i l i t y  d i s c l osed i n  

2 0  

2 5  

t h e  s p ec i f i c at io n .  

The f o l l o w i n g  i s  a q u o t a t i o n  o f  t h e  a p p r o p r i at e  p a r a g r a p h s  o f  

3 5  U . S . C . § 1 02 t h a t  f or m  t h e  b a s i s  f o r  the r e j ect i on s  under t h i s  

s ec t i o n  made i n  t h i s  Office Act i o n : 

A person shall be entitled to a pa.tent un.less- -

< a >  the invention was known or used by others in 

this country, or patented or described i n  a 
printed publication in this or a :foreign 
country, before the invention thereof by the 

app.licant £or a patent . 

( b )  the invention was patented or descr ibed in a 

printed pub.lication in this country or a 

9 
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£oreign country or in public use or on sale in 
this country. more than one year prior to the 

date 0£ appl icati on £or patent in the United 
States. 

The £ a l l ow i n g  is a q u o t a t i o n  0£ 35 U . S . C . § 1 03 w h i ch £ arms 

t h e  basis £or all o b v i ousness rej ect i o n s  set £orth i n  this 0££ i c e  

a c t i o n : 

A patent may not be obtained though the invention i s  
not identically disclosed or described a s  set £orth i n  

secti on 102 0 £  this title. i£ the di££erences between the 
subj ect matter sought to be patented and the prior art 
are such that the subject matter as a whole would have 

been obvious at the time the invention was made t o  a 

person having ordinary skill in the art to which said 

subject matter pertains. Patentabil ity sha l l  not be 

negatived by the manner in which the i nvention was made. 

Subj ect matter developed by another person. which 

qua1i£ies as prior art only under subsection ( £ )  or ( g )  

0£ section 102 0£ this title. shall not preclude 
patentabil ity under this section where the sub j ect matter 
and the claimed invention were. at the time the invent ion 

was made. owned by the same person or subj ect to an 
obligation 0£ assignment to the same person. 

C l a i m s  1 ,  2 ,  5 - 1 0  are rej ected under 35 U . S . C .  § 1 02 ( b )  a s  

2 5  being a n t i c i pated by Queen et . a l  . •  The a b ove c l a i ms are dra w n  t o  

a met h o d  0 £  produ c i n g  a h u m a n i zed a n t i b ody w herein the a m i n o  a c i d  

seq uences 0 £  an i m p ort a n t i b od y  and a c o nsensus a n t i body a r e  

c o m p a red , w h erein t h e  CDRs o f  t h e  i m p ort anti body a r e  s u b st i tuted 

£or t h e  a n t i b o dy of the c o nsensus a n t i b o d y ,  a n d  w h er e i n  cert a i n  

3 0  framework residues w h i ch a r e  responsi b l e  £ o r  t h e  b i n d i ng 0 £  

ant igen , i n teract i o n  w i t h  CDR , o r  p a rt i c i p a t i n g  i n  the V l - V h  

i n teract i o n  are a l s o  i mp o rted t o  t h e  c o n sensus a n t i b od y .  I n  

essence , residues 0 £  the framework reg i o n  a r e  a l s o  tran sferred w i t h  

1 0  

209 of 389 BI Exhibit 1094



Ser i a l  N o .  7 1 5272 

Art Unit 1 8 06 

• 

t h e  CDRs in order t o  retain the ant i g en b i nding aff i n i t y  of t h e  

p arent a n t i b od y . 

Queen et . a l .  describe the produc t i on o f  human ized a n t i b o d ies 

wherein t h e  m u r i n e  a n t i b ody i s  comp ared t o  human a n t i b o d i e s  a n d  the 

5 m o s t  h o m o l o g ou s  h u m a n  a n t i b o d y  i s  c h o sen a s  t h e  acce p t o r  m o l e c u l e .  

T h e  C D R s  of the mur i n e  ant i b ody a r e  t h e n  substi tuted f o r  the CDRs 

o f  t h e  human an t i b od y  and cer t a i n  framework resi dues are a l s o  

c h anged . Queen ef . a l .  desc r i b e  c o mputer mode l i ng a n d  seq uence 

c o m p a r i s o n  i n  order to determine the amino acid residues w h i c h are 

10 t o  b e  s u b s t i t uted < se e  p a g e  1 003 1 - 1 0033 ) .  A l t h o u g h  t h e  s t e p s  o f  

1 5  

t h e  methods are n o t  i n  exact l y  t h e  s a me order, 

e l ements are present w i th in t h e  referen ce . 

a l l  o f  t h e  c l a i med 

C l a i ms 1 , 2 and 5 - 1 0  a r e  rej ected under 35 U . S . C . § 1 02 < a >  a s  

b e i n g  a n t i c i p a t ed b y  C o  et . a l  . .  See a b o v e  d i scuss i o n .  

C o  e t . a l . s h o w  t h e  p r oduct i o n  o f  h u m a n i zed a n t i - H SV 

u s i n g  the gener a l  c o n cept of Queen et . a l . ( see Resu l t s  and T a b l e  

1 > .  

C l a ims 3 and 4 are rej ected under 3 5  U . S . C .  § 1 0 3  a s  b e i n g  

u n p a t en t a b l e  o v e r  Q u e e n  et . a l . o r  C o  et . a l .  i n  v i e w  of W a l l ick 

20 et . a l .  

The a b o v e  c l a ims are draw n t o  a met h o d  o f  m a k i n g  a huma n i ze d  

a n t i body w herein t h e  C D R s  of a n  i m p o r t  a n t i body a r e  t r a n s ferred t o  

a consensus human a n t i b o d y  a l ong w i th certa i n  resid ues of t h e  

framework . Furthermore, t h e  cl a i ms r e q u i r e  that the g l y c o sy l at i o n  

1 1  
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s i t e s ,  i f  a n y ,  0 £  t h e  i m p o r t  a m i n o  a c i d  a l s o  be i mp orted w i t h  t h e  

C D R s  a n d  framework r eg i o n s  i £  t h e s e  si tes h a v e  a n  a £ £ e ci on t h e  

b i nd i n g  0 £  anti gen . 

Queen et . a l .  a n d  Co et . a l .  b o t h  desc r i be the product i o n  0 £  

5 h u ma n i zed anti b o d i e s  b y  t r a n s £ e r r i n g  t h e  CDRs and ce r t a i n  £ r amework 

reg i on s  0 £  t h e  d o n o r  a n t i b od y  to t h e  h u m a n  c o n sensus a n t i b od y  < se e  

Q u e e n  et . a l .  pages 1 00 3 1 - 1 0033 a n d  C o  et . a l .  p a g e  287 1 ) .  They 

f ur t h er s t a t e  t h a t  a n y  residue w h ich m i g h t  h a v e  a n  a £ f  ect on t h e  

a n t i gen b i nd i ng of t h e  a n t i b ody s h o u l d  be changed s u b s t i t uted i n  

1 0  order t o  m a i n t a i n  t h e  b i n d i ng a £ £ i n i t y  0 £  t h e  p arent a n t i b ody < se e  

p a g e  1 0033 0 £  Queen et . a l . at t h e  l as t  p a r a g r a p h  on t h e  p a ge ) .  

They d o  n o t  h owever , s peci f i ca l l y  d i scuss t h e  g l yc o s y l at i o n  s i t e s  

a s  p o t en t i a l  t a r g e t s  £or tran s£er . W a l l i ck e t .  a l . t e a c h  t h e  

i m p o r t an c e  0 £  car b o hy d r ate i nteract i o n  w i t h  a n t i gen £ o r  m a i n t a i n i n g  

1 5  or i n crea s i n g  a n t i g e n  b i n d1 ng a f £ i n i t y  < see p ages 1 1 07 - 1 1 08 > .  I t  

w o u l d  h a v e  been pr i m a  f a c i e  o b v i o u s  t o  one of o r d i n a r y  sk i l l  i n  t h e  

a rt at t h e  t i m e  the inven t i o n  w a s  made t o  m a k e  human i zed a n t i b od i e s  

u s i n g  t h e  method 0 £  Queen et . a l .  o r  C o  et . a l . and further 

i nc o r p o r a t i n g  t h e  concept taught by Wal l i c k  et . a l . . One of 

20 ordinary sk i l l  in t h e  art w ou l d have been m o t i v ated t o  c o m b i n e the 

teachings of t h e  two references i n  v i e w  o f  the teach i ng of Queen 

that ret a i n i n g  high a n t i g en b i n d i n g  a f £ i n i t y  i s  des i r a b l e  i n  t h e  

p r oduct i o n  o f  human ized a n t i b o d i e s .  K n o w i n g t h e  r o l e  0 £  

c a r b o h y drates in a n t i gen a n t i b o d y  i n teract i o n  a s  w a s  p o i n ted o u t  by 

1 2  
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W a l l i ck et . a l . o n e  o f  o r d i n a r y  sk i l l  w o u l d  have h a d  t h e  means and 

the mot i va t i on t o  make huma n i zed a nt i b od i es u s i n g  b o t h  o f  t h e  

t e a c h i n g s  o f  the p r i ma r y  a n d  secondary references . 

C l a i m  1 1  i s  rej ected under 3 5  U . S . C . § 1 03 as b e i n g  

5 u n p at en t a b l e  o v e r  Queen et . a l .  o r  C o  et . a l . i n  v i ew o f  Reichmann 

eL a l . 

The a b o ve c l a i m  i s  d r a w n  t o  a h u m a n i ze d  a n t i b o d y  w h e r e i n  o n l y  

o n e  a m i n o  a c i d  ( l i s t e d  in c l a i m  9 >  i n  t h e  frame w o r k  a n d  t h e  CDRs 

have been substituted i n  t h e  c o nsensus an t i b o d y .  

1 0  Queen e t .  a l . a n d  C o  et . a l . b o t h  teach t h e  p r od u c ti o n  0 £  

huma n i zed a n t i b o d i es b y  transfer r i n g  t h e  CDRs o f  a m u r i n e  a n t i b o d y  

a l on g  w i t h  s p ec i f i c  residues o f  t h e  f r amework reg i o n t o  t h e  

a cc e p t o r  a nt i b od y  m o l ecu l e .  They d o  n o t  h ow ev e r  t e a c h  o n l y  

s u b s t i t u t i n g  o ne o f  t h e  framework resi d u e s  among t h o se l i sted i n  

1 5  c l a i m  9 .  Queen et . a l .  i n t r o d uce t h e  gener a l  c oncept o f  a scaff o l d  

w h ere i n  certa i n  a m i n o  a c i d  resi dues o f  t h e  f r amew o r k  must b e  

p resent a n d  c er t a i n  a re d i s p e n sa b l e .  Reichmann et . a l . teach t h a t  

a s i n g l e  a m i n o  a c i d  s u b st i t u t i o n  i n  a n  an t i b o d y  i s  s u f f i c i en t  t o  

r et a i n  t h e  ant i gen b i n d i n g  s p ec i f i c i t y  o f  t h e  p ar e n t  a n t i b o dy < se e  

2 0  f i n a l  p a r a g r a p h > .  I t  w o u l d  h a v e  been p r i m e  f a c i e  o b v i ou s  t o  o n e  

o f  o r d i n a r y  s k i l l  i n  t he a r t  at t h e  t i me t h e  i n v e n t i o n  w a s  m a d e  t o  

make o n l y  a s i n g l e  subst i t u t i o n  i n  t h e  a n t i bo d y  o f  Queen e t .  a l .  o r  

C o  et . a l .  i n  p o s i t i o n s  a m o n g  t h o s e  l i sted i n  c l a i m 9 .  I t  w o u l d  

h a ve been o bv i o u s  t o  o n e  o f  o r d i n ar y  sk i l l  t o  c o m p l e t e  t h e  

1 3  
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i n v e n t i o n  i n  l i ght 0 £  t h e  success 0 £  R e i c h m a n n  et . a l .  i n  o n l y  

mu t a t i n g  o n e  amino a c i d  0 £  t h e  f r amew o r k .  Kn o w i n g  t h a t  e a c h  

a n t i b od y  v a r i es s l i g h t l y  i n  t h e  n o n - co n served r eg i o n ,  a n d  g i v en t h e  

c o m p uter model l i ng p r o t o c o l  set £ o r t h  b y  Queen et . a l .  o n e  o f  

5 o r d i n a r y  s k i l l  w o u l d  h a v e  been mot i va t e d  t o  make a s i n g l e  mu t at i o n  

i n  t h e  v a r i a b l e  reg i on w i t h  the expecta t i on o f  o b t a i n i n g  a 

£unct i o n a l  a n t i b o d y .  

A n y  i n qu i r y  c o n cer n i n g  t h i s  c o m mu n i c a t i o n  o r  e a r l i e r  

co mmun i ca t i o n s  f r o m  t h e  examiner s h o u l d  b e  d i rected t o  L i l a  Fei see 

1 0  w h o s e t e l e p h o n e  n u m b e r  is, - <70 3 ) 3 08 - 27 3 1 .  

A n y  i n q u i r y  0 £  a general n a ture o r  r e l a t i n g  t o  t h e  s t a t u s  0 £  

t h i s  a p p l i c at i on s h o u l d  b e  d i rected t o  the G r o u p  recep t i o n i st w h o s e  

t e l e p h o n e  n umber i s  < 70 3 > 3 08 - 0 1 96 .  

Feisee/ 1 £  cJP" 
1 5  Sept ember 29, 1 992 

1 4  
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L'JST OF PRIOR ART CITED BY APPLICANT 
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Sheet _1_ of _3_ 

Atty Docket N o .  
709 

Appl i cant 
Paul J .  Carter et a l .  

F i l i ng Date 
June 1 4 ,  1 99 1  

G roup 'f"}& 
*Exam i ner 

I ni t i a l s  OTHER PR I OR ART Per t i nent Pages, E tc . )  

Choth i a  et a l . ,  J .  Mol . B i o l . 186:65 1 -663 ( 1 985 ) 
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Bruggemann, M .  et a l . ,  J .  Exp. Med. 166: 1 35 1 · 1 361 ( 1 987) 

R i echmann, L. et a l . ,  Nature 332:323- 327 ( 1988) 

Love et a l . ,  Methods i n  Enzymology 1 78 : 5 1 5 ·527 ( 1 989) 

B i ndon et a l . ,  J .  Exp. Med. 168: 1 27· 1 42 ( 1 988) 

Jones, P .  T. et a l . ,  Nature 321 : 522-525 ( 1 986) 

Verhoeyen, M. et a l . ,  Sci ence 239: 1534 · 1 536 ( 1 988) 

H a l e ,  G. et a l . ,  Lancet i : 1 394- 1399 ( 1988) 

Queen, c .  et a l . ,  Proc . Nat l .  Acad. Sci . USA 86 : 1 0029· 1 0033 ( 1989) 

N Co et a l . ,  Proc. Nat l .  Acad. Sci . USA 88 : 2869- 2873 ( 1 991 ) 

O Gorman et a l . ,  Proc. Nat l .  Acad. Sci .  USA 88:4181 ·4185 ( 1991 ) 

Daugherty et a l . ,  Nuc l e i c  Ac i ds Research 19(9) : 2471 - 2476 ( 1 991 ) 

Brown et a l . ,  Proc. Nat l .  Acad. Sci . USA 88: 2663- 2667 ( 1 991 ) 

Junghans et a l . ,  Cancer Research 50: 1495 - 1 502 ( 1990) 

Davi es , D .  R. et a l . ,  Ann. Rev. B i ochem. 59:439·473 ( 1990) 

• Mol . B i o l . 196:90 1 - 9 1 7  ( 1987) 

c i tat i on is in conforma ce w i th MPEP 609; D raw l i ne through c i tat i on 
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Group Art Unit: 1 806 

Paul J .  Carter et al .  Examiner: L Feisee 

Serial No. 07 /7·1 5,272 

Filed: 1 4  June 1 99 1  

For :  lmmunoglobulin Variants 460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(41 5) 225-26 1 4 

Amendment and Resoonse 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D .C.  2023 1 

Sir: 

c l  24.u 

Responsive to the Office Action mailed 5 October 1 992, please amend th� claims as follows: 

(Amended) A method for making 't least a�ortion cif a humanized antibody variable domain 
comprising 

)-
mino-acid s�quence of �on-hu�an[-:import] antibody which is desired to be 

hum_anize�;��p
-
or�--antibo�¥.i and a hyman antibody, comprising the ste

_
�s �f :  _ , 

a .  obtaihing the' amino�acid sequence� of [at least a· portion of] an import_variable domain 

b .  

c .  

d .  

e .  

f. 

and �con�e
.
nsus human variabl�- d�� . 

ident�Complementai-itv-Determifiing Region (CDRJ amino acid sequences in  the 
import and the human amino variable_ domain sequences; 
substituting an: impart CDR ��ino acid sequence for the correspondir{g human CDR - -- -

j r- - ,_______ --? amino acid sequence; 
ali9ning the amino acid sequences of a Framework Regi_on I FR) of the import antibody 
and the corresponding FR of the consensus antibody; J identifying import antfu�dy FR residues in the aligned FR seque�ces �hat are no:;J-

1
; 

homologous to thlf(corresponding con�ensus antibo�idues; )� � / / 
determining if the�o�·homologouS'impo� amino acid residue is\�� ex�ected 
to have at least one of the following effects: -� 
1 .  �on-covalently binds antigen directly, 

SC 1 3 1 94 02/ 1 7/93 077 1 5272 07-0630 1 30 1 02 1 4 8 . 00CH 
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2. 

2 .  

3.  

interacts with a CDR; or 
participates in the VL - VH interface by affecting the proximity or orientation of 
the V. a'�d Vu regions with respect to one another; {and] 

g .  for any non-homologous import antibody amino acid residue which i s  [reasonably] 
expected to have at least one of these effects, substituting that residue for the 
corresponding amino acid residue in the consensus antibody FR sequence: and 

!:!.:. preparing a ·  humanized antibody variable domain having amino acid sequences 
determined in steps a-g. 

(Amended) The method of claim 1 , having an additional step of determining if any such non
homologous residues are exposed on the surface of the consensus human antibody variable 
domain or buried within it, and if the residue is exposed, retaining the consensus residue. 

(Amended) The method of claim 1 ,  having the additional steps. which may be taken between 
any two steps in the method of claim 1 , of searching the import antibody variable domain 
amino acid sequence for glycosylation site���if any such glycosylation site is 
reasonably expected to affect the antigen \indiRg�or-a#fnity of the antibody, and if so, 
substituting the glycosylation site into the consensus amino acid sequence . 

. - -- · � - :- -- . . - - - - ·- - - - ..___ _ _ _____ 
. 

4. (Amended) The method of claim 1 ,  having the additional steps. which may be taken between 
any two steps in the method of claim 1 . of searching the consensus variable domain amino 
acid sequence for g lycosylation sites which are not present at the corresponding amino acid 
in the import antibody amino acid sequence, and if the glycosylation site is not present in the 
import sequence, substituting the import amino acid residues for the amino acid residues 
comprising the consensus glycosylation site. 

5 .  (Amended) The method of  claim 1 ,  having an  additional step which comprises al igning import 
antibody and consensus antibody FR amino acid sequences, identifying import · antibody FR 

amino acid residues whi�h are non-homologous�ith the aligned con_�n�� seg"'-'�nc�, and 
for each such non-homologous import antibody FR amino acid residue, determining if the 
corresponding consensus antibody amino acid residue represents a residue which is highly 
conserved across al l species at that site, and if it is so conserved, preparing a humanized 
antibody which comprises the consensus antibody amino acid residue at that site. 

c 1 24.u 
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7 .  (Amended) A method for making a humanized antibody comprising providing (at least a portion 
of] a non-human antibody variable domain amino acid · sequence which is desired to be 
humanized !import antibody) having a CDR and a FR, obtaining the amino acid sequence of at 
least a portion of a consensus human antibody · variable domain having a CDR and a FR, 
substituting the non-human CDR for the human CD� in the consensus human antibody variable 
domain, and then substituting an amino acid residue for the consensus amino acid residue at 
at least one of the following sites: 
4L, 35L, 36L, 38L, 43L, 44L, 46L, 58L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 70L, 7 1  L, 
73L, 85L, 87L, 98L, 2H, 4H, 24H, 36H, 37H, 39H, 43H, 45H, 49H, 58H, 60H, 68H, 69H, 
70H, 73H, 74H, 75H, 76H, 78H, 9 1 H, 92H, 93H, and 1 03H.  

�lease,.add the following new claims 1 1-2"1] · 

--1 1.f A method o�consensus human, antibody vari�e domain amino acid sequence in t�e 
\

_
preparation of a humanized antibody.-- \ \ d-\ d-.:..--- 'i\P � J �S · 

--1 8. In a method for making a humanized antibody variable domain, the improvement cons��ting of 
using consensus human antibody variable domain amino acid sequence.--

-- 1 9 . A method for making an improved antibody, comprising amino acid sequence from a non
human (import) antibody and a human antibody, comprising the steps of: 

c 1 24.u 

a. obtaining the amino acid se�uences of at least a portion of an import antibody variable 
domain and of a consensus human antibody variable domain; 

b. identifying Complementarity Determining Region (CDR) amino acid sequences in the 
import and the human amino variable domain sequences; 

c. substituting an import CDR amino acid sequence for the corresponding human CDR 
amino acid sequence; 

d .  aligning the amino acid sequences of  a Framework Region (FR) of  the import antibody 
and the corresponding FR of the consensus antibody; 

e .  identifying import antibody FR residues in the al igned FR sequences that are non
homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is reasonably expected 
to have at least one of the following effects: 
1 .  non-covalently binds antigen directly, 

/ 

',. 
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2 .  interacts with a CDR; or  
3 .  participates i n  the VL - VH interface by affecting the proximity o r  orientation of 

the V L and V H regions with respect to one another; 
g .  for any non-homologous import antibody amino acid residue which i s  reasonably 

expected to have at least one of these effects, substituting that residue for the 
corresponding amino acid residue in the consensus antibody FR sequence: and 

h .  preparing an improved, humanized antibody having amino acid sequences determined 
in steps a-g; and 

i. evaluating the antigen binding or immunogenicity of the improved, humanized antibody 
with respect to the parental antibody.--

--20. A method comprising, following the identification of an antibody by the method of any one of 
claims 1 ,  7, or 1 7- 1  9 ,  the manufacture of the antibody. --

--2 1 . A method comprising, following the identification of an antibody by the method of any one of 
claims 1 ,  7, or 1 7- 1 9 ,  the expression of nucleic acid encoding the antibody.--

Remarks 
Claims 1 -1 3, and 1 7-2 1 are presented herein for examination. Reconsideration of the 

outstanding rejections is respectfully requested for the reasons that follow. A request for a one-month 
extensio� of time to respond is

. ��bmitted herewith, bringing the due date for this response to 5 

February 1 993.  This response is timely filed. 

Amendments 
Claims 1 ,  3, 4, 5 and 7 have been amended to indicate that an import antibody is a non-human 

antibody which is desired to be humanized . Support for this language is found in the specification at 
page 6, l ine 27 to page 7, l ine 3 .  

Claim 1 ,  step (f) has been amended to clarify that the word nparticipates" in the VL - VH 
interface means to affect the proximity or orientation of the Vt and VH regions with respect to one 
another. Support for this amendment is found on page 1 5, lines 30-32.  New step (h) has been added 
to claim 1 ,  directed to the physical step of preparation of a humanized antibody variable domain. 
Support for this step appear throughout the specification. 

Claims 3 and 4 have been amended to provide that the additional steps may be taken between 

c 1 24.u 
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any two steps in the method of claim 1 . Claims 2-7 have been amended to clarify that the residues 
or sequences referred to relate to amino acids. 

New claims 1 7  - 2 1  have been added. These claims are alternate approaches to claiming the 
subject matter claimed in claim 1 .  Additional support for claims 20-2 1 is found in Example 1 .  

It is believed that these amendments introduce no new matter. The inventors respectfully 
request entry of these amendments. 

The rejection under 35 U.S.C. § 1 1 2, second paragraph 
Claims 1 -1 0  were rejected under 35 U .S.C. § 1 1 2, second paragraph for indefiniteness. Claims 

1 ,  3,  4, 5 and 7 were rejected for use of the term " import antibody" . These claims have been 
amended to indicate that the import antibody is a non-human antibody which is desired to be 
humanized. 

Claim 1 step (a) was rejected because of the term "consensus human variable domain" .  The 
terms "consensus sequence" ,  "consensus antibody" .and "consensus human variable domain" are 
defined at specification page 1 6, l ine 29 to page 1 7, line 1 7 : 

The terms "consensus sequence" and "consensus antibody" as used herein 
refers to an amino acid sequence which comprises the most frequently occurring amino 
acid residues at each location in all human immunoglobulins of any particular subclass. 
In preferred embodiments, the consensus human variable domain sequences are 
derived from the most abundant subclasses in the sequence compilation of Kabat et 
al. , Sequences of Proteins of Immunological Interest, National Institutes of Health, 
Bethesda MD ( 1 987), namely VL K subgroup I and VH group I l l .  . . .  

As  described i n  the specification, a "consensus human variable domain" would have an  amino acid 
sequence comprising, amino acid residue by residue, th� most frequently occuiring amino acid residue 
gathered from a group of human immunoglobulins. The identity of each amino acid residue making up 
the consensus sequence is determined separately, requiring merely routine tabulation of the amino 
acids present in each member of a particular immunoglobulin subclass. To expedite the routine 
tabulation of the most commonly occurring amino acids, workers in the field are referred to the Kabat 
et al. publication cited in the quoted material above, which presents such tabulations. 

Claim 1 step (d) was rejected as indefinite as to whether the alignment of the amino acid 
sequences is a physical or mental step. This rejection is somewhat confusing. The inventors intend 
claim 1 , step (d) to refer to a maximal homology alignment of representations of amino acid sequences, 
as described in the specification at page 1 7, lines 1 8-27.  Preparing such a homology alignment 
typically combines physical and mental actions. This connotation for the phrase "alignment of 
sequences" is common in the art to which this invention pertains. Step (d) of claim 1 does not require 

c 1 24.u 
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manipulation of the actual, tangible amino acids, merely manipulation of symbolic representations of 
the actual amino acids. 

Claim 1 step (e) was rejected because of the term "homology"; the Examiner questioned 
whether conservative amino acids are to be considered as homologs. Identity or homology with 
respect to a specified amino acid sequence of this invention is defined on page 1 7, lines 1 8-27 .  At 
lines 22-23, the specification indicates that this invention does "not consider[ing] any conservative 
substitutions as part of the sequence identity" .  Conservative substitutions are therefore not considered 
as homologs. 

Claim 1 step (f) was rejected for use of the language "participates" .  Step (f) of claim 1 refers 
to an amino acid residue which "participates in the in the VL - VH interface" .  This step has been 
amended to clarify that immunoglobulin residues which so participate are those that affect the 
proximity or orientation of the VL and VH regions with respect to one another. 

Claim 1 step (f) was a lso rejected as indefinite as to how one of ordinary skill can determine 
the effects listed in steps 1 -3.  Steps 1 -3 presently list the following effects an import amino acid 
residue might have: 

1 .  non-covalently binds antigen directly, 
2 .  interacts with a CDR; or 
3 .  participates in  the VL - VH  interface by affecting the proximity or orientation of  the VL 

and V H regions with respect to one another. I The specification discusses, at pages 1 3- 1 6, the interactions of amino acid residues within an 
I 

immunoglobulin and describes at least two methods for evaluating the role of any particular amino acid 
residue : three dimensional models and assays. As stated at page 1 4, lines 2-9: 

"Three dimensional immunoglobulin models are commonly available and are familiar to 
those skilled in the art. Computer programs are available which illustrate and display 
probable .three dimensional conformational structures of selected candidate 
imm�moglobulin sequences. l�P-ection of these displaY-S permits_analysis of the likely 
role of the residues in the functioning of the candidat�J!'Jlmunoglobulin sequence, i .e . ,  
the analysis of residues thatJnfluence the .abjlity_.of_the candid_ate immunoglobulin to 
bind its antigen . "  -------.:..... 

The specification provides detailed information how to evaluate the three-dimensional models to 
determine the various potential effects of amino acid residue changes. 

The specificatio!1 also suggests an alternate method .for evaluating the effect of an amino acid 
residue change. On page 1 6, lines 1 4- 1 8, the specification teaches: 

c l  24.u 

"Since it is not entirely possible to predict in advance what the exact impact of a given 
substitution will be it may be necessary to make the substitution and assay the 
candidate antibody for the desired characteristic. These steps, however, are per se 
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routine and well within the ordinary skill of the art. n 
The inventors submit that methods for determining the effe�ts of amino acid changes are known in the 

i.?art, and that those skilled in the art would understand what is claimed in step (f) . 

'f Claim 1 step (g) was rejected as being indefinite as to what effects are reasonably expected 
o occur. The word "reasonablyn has been deleted from the claim. 

Claim 2 was rejected as lacking antecedent basis for "the domainn .  This claim has been 
� 

'J amended to clarify that the intended domain is the consensus human antibody variable domain. 
Claims 3 and 4 were rejected as indefinite for not specifying when in the process one would 

search for the glycosylation sites. These claims have been amended to indicate that one would search 

11 for glycosylation sites between any two steps in the method of claim 1 . 

' 

Claim 5 was rejected as unclear in the use of the phrase "preparing a humanized antibody"; 
this phrase has now been added by amendment as the last step of claim 1 . The phrase is intended 
to mean the physical making of a humanized antibody, methods for! which are described in the 

(' 

specification, including in vitro mutagenesis and recombinant engineering . The Examiner also seems 
to be questioning how claim 5 differs from the previous claims. Claim 5 adds an additional step of 
determining if a particular amino acid residue in the consensus human variable domain--which differs 
from the import antibody amino acid residue at that site--also appears at that site in antibodies of other 
species at that particular site (is conserved) . If the particular amino acid residue is conserved across 
species at that site, than that residue is retained in the humanized antibody, and not substituted by the 
import antibody amino acid residue at that site, and without requiring evaluation of the impact of such 
a change on the antibody's �h;aracteristics. 

Claim 6 was rejected as v�gue for unclear use of numbers. These numbers refer to particular 
amino acids in the light (l) and heavy (Hl chains of immunoglobulins. By convention, workers in this 
field generally utilize the immunoglobulin numbering system set forth in Kabat, E. A. et al. , Sequences 

of Proteins of Immunological Interest (National Institutes of Health, Bethesda, MD, 1 987)),  as described 
in the specification at page 8, lines 1 9-2 1 . The Examiner's attention is drawn to Queen et al. , already 
of record in this case, especially at page 1 0032 column 1 first paragraph (and reference 38 therein) 
where antibody amino acid residues are referred to with numbers representing certain positions. It is 
submitted that workers in the field will understand clearly what is claimed in claim 5 .  

Claim 7 was rejected as  indefinite as  to what th� method i s  drawn, and has  been amended 
according to the Examiner's suggestion. 

According to the CAFC, a decision as to whether a claim is invalid for indefiniteness " requires 
a determination whether those skilled in the art would understand what is claimed" ,  Amgen v. Chugai, 

cl 24.u 
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1 8  USP02d 1 1 1 6, 1 030 (CAFC 1 99 1  ) . The presently pending claims use terminology with clear 
meanings in the field, especially in light of the definitions provided in the specification. The wordings 
of the claims comply with the requirements of 35 USC § 1 1 2, and this rejection should be reconsidered 
and withdrawn. 
The rejection under 35 U.S.C.  § 1 1 2. first paragraph 

Claims 1 -1 1 were rejected under 35 U.S.C.  § 1 1 2, first paragraph as lacking enablement. 
Claims 1 and 7 were rejected as lacking enablement in the language "at least a portion of an 

import variable domain" .  These terms have been deleted from the claims. 
Claim 1 step - (c) was rejected for being unclear as to how one would determine which amino 

acids are to be substituted. This step recites "substit_uting an import CDR amino acid s�quence for the 
corresponding human CDR amino acid sequence" .  The identification of the Complementarity 
Determining Region (CDR) amino acid sequence of the import and the human amino variable domain 
sequences is made in previous step (b) . To accomplish step (c), therefore, one substitutes the amino 
acids identified in step (b} .  

Methods for identifying CDRs and distinguishing them from Framework Residues (FRs) are 
known in the art. As the specification describes on page two, antibody variable domains of natural 
light and heavy chains have the same general structure, and each domain comprises four framework 
(FR) regions, whose sequences are somewhat conserved, connected by three hyper-variable or 
complementarity determining regions (CDRs) (see Kabat, E. A.  et al. , Sequences of Proteins of 

Immunological Interest, National Institutes of Health, Bethesda, MD, ( 1 987)} .  The four framework 
regions largely adopt a P-sheet conformation and the CDRs form loops connecting, and in some cases 
forming part of, the P-sheet structure. ·  The CDRs in each chain are held in close proximity by the 
framework regions and, with the CDRs from the other chain, contribute to the formation of the antigen 
binding site. The CDR may be identified following three-dimensional modeling of the antibody. The 
CDRs may also be identified based on comparison of the an antibody amino acid sequence with a 
known antibody. 

Attached as Exhibit A for the Examiner's convenience are pages from the Introduction to Kabat, 
E. A. et al. , Seguer_�es of Proteins of Immunological Interest, Fifth Edition, National Institutes of 

··--------------------. 
Health, Bethesda, MD, ( 1 9 9 1  ) .  This work, along with the earlier Kabat compendiums referred to in 
the specification and other references, guide the practitioner in the numbering of antibody amino acid 
sequences, and the assignment of particular amino acids to one of the FR or CDR regions. The 
Examiner's attention is drawn the sections beginning on page xv, the section entitled "Variable Region 
Sequence" and especially to Table I, page xvi. Table I presents the amino acid residues associated 
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with FRs and CDRs of the variable domains of immunoglobulin light and heavy chains. See also Figure 
1 . page xviii, which shows a schematic view of an immunoglobulin; please note the mention in that 
figure description to the use of a maximum homology alignment to determine the proper numbering 
of the amino acids (as referred to in the response to the previous § 1 1 2 rejection) . The inventors 
submit that the identification of immunoglobulin amino acid residues as belonging to a CDR or to the 
framework is routine in the art, requiring no undue experimentation . 

The specification teaches, in detail, several ways to substitute amino acid residues, including 
mutagenesis and the construction of nucleic acid encoding the desired sequence. Alanine scanning 
mutagenesis is described at page 36, line 20 to page 37, l ine 3. Oligonucleotide-mediated 
mutagenesis, PCT mutagenesis and cassette mutagenesis are described in the specification at page 
39, line 1 0  through page 44, line 1 0 . The inventors submit that steps (b) and (c) of claim 1 are fully 
enabled by the specification. 

Claim 1 step (f) was rejected as lacking enablement for determining which amino acid residues 
"' 

may be expected to interact with the antigen. At page 29, lines 4- 1 0, the specification teaches that: 
"Differences between the non-human import and the human consensus framework 
residues are individually investigated to determine their possible influence on CDR 
conformation and/or binding to antigen. Investigation of such possible influences is 
desirably performed through modeling, by examination of the characteristics of the 
amino acids at particular locations, or determined experimentally through evaluating the 
effects of substitution or mutagenesis of particular amino acids. " 

Techniques for molecular modeling are described on pages 27-28. Experimental evaluation of the role 
of particular amino acids will utilize assays tailored to the activities of the antibody to be humanized. 

More detailed teaching on identifying residues·that influence antigen binding is contained in the 
specification at page 1 4, line 1 0  through page 1 5, line 6, where it is stated: 

c 1 24.u 

j . 
"A residue that noncovalently directly binds to antigen is one that, by three dimensional 1  
analysis, is reasonably expected to noncovalently directly bind to  antigen. Typically, ; 
it is necessary to impute the position of antigen from the spatial location of neighboring 
CDRs and the dimensions and structure of the target antigen .· In general, only those 
humanized antibody residu.es that are capable of forming salt bridges, hydrogen bon�s, 
or hydrophobic interactions· are likely to be involved in non-covalen_t antigen binding, 
however residues which are separated spatially by 3 .2  Angstroms or less may also 
non-covalently interact. Such residues typically are the relatively larger amino acids, 
such as tyrosine, arginine, and lysine. Antigen-binding FR residues also typically will 
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have side chains that are oriented into an envelope surrounding the solvent oriented 
face of a CDR which extends about 7 Angstroms into the solvent from the CDR domain 
and about 7 Angstroms on either side of the CDR domain, again as visualized by three 
dimensional modeling.  

The inventors submit that determining whether a residue may be expected to influence antigen binding 
is routine in the art, in light of the detailed teachings of the specification . 

Claim 2 was rejected as lacking enablement for determining which residues are exposed on the 
surface or buried within the domain. As indicated in the specification, for example at page 9 1 ,  lines 
1 8-2 1 ,  the worker in this field would examine the structural models of the import and human 
sequences to determine if an amino acid residue is exposed on the surface of the domain or is buried 
within. Evaluation of structural models, preparation of which are described in the specification, to 
determine whether a residue is exposed or buried is routine and within the ordinary skill in the art. 

Claim 3 was rejected as lacking enablement for how one would determine which glycosylation 
site affects antigen binding, or what comprises "reasonable expectation" .  The specification teaches, 
.at page 8, lines 22-32, teaches that determining if the glycosylation is reasonably expected to be 
important for the desired antigen binding and biological activity of the antibody involves determining 
if the glycosylation site binds to antigen or changes a side chain of an amino acid residue that binds 
to antigen, or if the glycosylation enhances or weakens antigen binding, or is important for maintaining 
antibody affinity. As with other aspects of this invention, evaluation of the impact of glycosylation 
typically is performed by evaluation of .molecular models, or experimental evaluation of a modified 
polypeptide. Such evaluation is routine within the field. 

Claims 6, 7 and 9 were rejected as being enabled only with respect to lgG and not other 
antibody isotypes. The specification, at page 1 3  lines 1 4-22, states: 

"The humanized antibody will be selected from any class of immunoglobulins, including 
lgM, lgG, lgD, lgA and lgE, and any isotype, including lgG 1 , lgG2, lgG3 and lgG4. 
Usually the constant domain is a complement fixing constant domain where it is 
desired that the humanized antibody exhibit cytotoxic activity, and the class is typically 
lgG 1 •  Where such cytotoxic activity is not desirable, the constant domain may be of 
the lgG2 class. The humanized antibody may comprise sequences from more than one 
class or isotype, and selecting particular constant domains to optimize desired effector 
functions is within the ordinary skill in the art. " 

The Examples presented in the specification involve the use of a lgG1 constant domain. As noted in 
the specification, specific method steps and il lustrative reagents for the use of lgG1 are taught, as well 
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as their applicability to other antibody isotypes. The inventors respectfully reminds the Examiner that 
working examples are not a required component of a patent application .  As stated in MPEP § 
608.01 (h), "There is no statutory requirement for the disclosure of a specific example. "  Thus, the 
absence of a working example describing particular embodiments of the invention cannot negative the 
patentability of the invention. The examples included in the specification, which illustrate the 
preparation of lgG 1 antibodies, are representative of the manner in which the invention may be 
practiced. From reading these examples and the detailed description of the invention, the ordinarily 
skilled artisan would immediately deduce the applicability of the methods described in the specification 
to other immunoglobulin isotypes. 

The Examiner has not made a prima facie case for the § 1 1  2, first paragraph rejections, 
supplying no basis for her skepticism about the scope of the claims. The burden is on the Examiner 
to provide evidence to support rejections of this sort. "Mere broad generalizations and allegations are 
insufficient for holding of non-enablement," Ex parte Goeddel, 5 U.S .P.O. 1 449, 1 450 (TTAB 1 987). 

If the Examiner is only prepared to allow claims to exemplified embodiments, what incentive 
exists for an inventor to disclose the invention to the public? Trade secret protec;tion obviously would 
be superior to the following circums!ances foreseen by the CCPA in In re Goffe, 1 9 1 USPO 429, 43 1 
(CCPA 1 976) : 

For all practical purposes, the board would limit �ppellant to claims involving the 
specific materials disclosed in the examples, so that a competitor seeking to avoid 
[literally J infringing the claims would merely have to follow the disclosure in the 
subsequently-issued patent to find a substitute. However, to provide effective 
incentives, claims must adequately protect inventors. To demand that the first to 
disclose shall l imit his claims to what he has found will work or to materials which 
meet the guidelines specified for 'preferred' materials in a process such as the one 
herein involved would not serve the constitutional purpose of promoting progress in the 
useful arts. See In re Fuetterer: 50 CCPA 1 453, 1 462, 3 1 9 F.2d 259, 265, 1 38 USPO 
2 1 7, 223 ( 1 963). 

For a similar case, see In re Strahilevitz, 2 1 2 USPO 561 (P.O.B.A. 1 982), where the Board was 
reversed for rejecting as non-enabling an application that was devoid of even a single working example. 

The first paragraph of 35 U .S.C. § 1 1 2 requires nothing more than objective enablement. 
Whether this is achieved by the use of illustrative examples or by broad terminology is of no 
importance, In re Marzocchi et al . .  1 69 USPO 267 (CCPA 1 97 1  ) .  Further, an assertion by the 
Examiner that the enabling disclosure is not commensurate with the protection being soug�t must be 
supported by reasons for doubting the truth or accuracy of any statement in the presumptively 
accurate supporting disclosure. It is also incumbent upon the Examiner to back up such assertions 
with acceptable evidence or reasoning to substantiate the doubts so expressed, In re Armbruster, 1 85 
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USPQ 1 52 (CCPA 1 975),  In re Strahilevitz. op cit. 

Se also In re Smith. supra, wherein the CCPA reversed an Office ruling that the description in 
the specification of two categories of prepolymers was not sufficient to support the broad claim for 
all polymers having a certain desired property. In this case, the court even acknowledged that the 
specification did not contain language that was precisely identical to the language of the claims. 
However, the tenor of the specification was that the applicant had made a generic invention rather 
than one limited to two categories of polymers. 

In the present situation, the Examiner has provided no evidence to support the assertion that 
the invention is not enabled for the preparation of humanized antibodies. Broad claims should be 

{! allowed if there is adequate disclosure and where, as in the present situation, there is no pertinent art 

.� to prevent such claims. As stated in In re Sus and Schaefer, 1 34 USPQ 30 1 ,  304 (CCPA 1 962) 

(emphasis added) : 
The public purpose on which the patent law rests required the granting of claims 
commensurate in scope with the invention disclosed. This requires as much the 
granting of broad claims on broad inventions as it does the granting of more specific 
claims on more specific inventions. It is neither contemplated by the publ ic purpose 
of the patent laws nor required by the statute that an inventor shall be forced to accept 
claims narrower than his invention in order to secure a llowance of his patent. 

The inventors submit that in view of the .detailed information provided in the specification as 
discussed above, the specification adequately teaches how to practice the claimed invention. The 
rejections under 35 USC § 1 1 2,  first paragraph, should be reconsidered and withdrawn, as they are 
not statutorily based, are inconsistent with court and Patent Office decisions on the subject, and are 
contrary to public policy. 

The rejection under 35. U .S.C .  § 1 0 1 

Claims 1 -4 ,  and 6-8 were rejected under 35 U.S.C.  § 1 0 1  as being directed to non-statutory 
subject matter. It is believed that the amendments to the claims made above render moot this ground 
of rejection. 

The rejection under 35 U.S.C.  § 1 1 2. first paragraoh and under 35 U.S.C.  § 1 01 

Claims 9-1 3  were rejected under 35 U.S .C .  § 1 1 2, first paragraph and under 3 5  U.S.C .  § 1 0 1 

as lacking util ity for the treatment of malignant and autoimmune diseases in humans. The inventors 
request clarification of this rejection, because none of claims 9-1 3 are directed to methods of 
treatment. These claims are directed to humanized antibody variable domains and the polypeptides 
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of recited sequences. These polypeptides are useful as probes, and in diagnostic assays, as described 
in the specification at pages 65-66, and need not rely on therapeutic utility. 

The rejections under 35 U.S .C. § 1 02fbl and § 1 02!al 
Claims 1 ,  2, and 5-1-0  were rejected under 35 U.S .C.  § 1 02(b) as being anticipated by Queen 

et al. , and under 35 U.S.C. § 1 02(a) as being ,anticipated by Co et al. . The inventors respectfully 
traverse these rejections. 

To constitute anticipation, all material elements of a claim must be found in one prior art 
source. In re Marshall, 1 98 USPQ 344 (CCPA 1 978); In re Kalm, 1 54 USPQ 1 0  (CCPA 1 96() .  The 

f\ inventors will show that neither Queen nor Coe contains all the material elements of these claims, � particularly the l imitation regarding the use of a consensus sequence. 
The rejected claims are directed to the humanii:ation an antibody, namely the combination of 

amino acid sequence from a non-human antibody desired to be humanized, and from a consensus 
human variable domain. Methods for-,preparing such a consensus sequence are fully described in the 
specification and are discussed above. The inventors believe that the use of a such a consensus 
sequence achieve a superior result, or a "better" humanized antibody. 

The cited prior art utilizes a different approach, which approach had apparently been taken by 
all other workers in the field prior to the present invention. These workers did not prepare a consensus 
human antibody to combine with .their non-human antibody. Instead, they selected only one human 
antibody for use, based on the .similarity of that huma� antibody to their non-human antibody. Queen 
et al. state this objective explicitly, at page 1 003 1 ,  column 2 of their paper: 

" In selecting a human antibody to provide the variable region framework for the 
humanized anti-Tac antibody, we reasoned that the more homologous the human 
antibody was to the original anti-Tac antibody, the less likely would combining the anti
Tac CDRs with the human framework be to introduce distortions into the CDRs . "  

Queen continues to describe selecting a human heavy chain V region which was 57% identical to their 
non-human antibody, after dismissing all other candidate as between 30-52% identical to their non
human. They selected the human light chain V region from the same human antibody for their use. 

state: 

c l  24.u 

Co et al. are equally explicit describing their similar reasoning . At page 287 1 , column 1 they 

"First, a human antibody variable region with maximal homology to the mouse antibody 
is selected to provide the framework sequence for humanization of the mouse 
antibody. Normally the heavy chain and light chain from the same human antibody are 
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chosen so as to reduce the possibility of incompatibility in the assembly of the two 
chains. Based on a sequence homology search against the NBRF protein sequence 
data base, the antibody Porn was chosen to provide the framework sequences for 
humanization of Fd79."  

The approach of the present invention is quite distinct, in its use of a consensus human variable 
domain sequence. This consensus sequence might or might not have a high degree of homology with 
the non-human antibody. Neither Queen et al. or Coe et al. supply this teaching, and therefore do not 
anticipate the claimed invention. This rejection should be reconsidered and withdrawn. 

The rejection under 35 U.S.C. § 1 03 

Claims 3 and 4 were rejected under 35 U.S.C.  § 1 03 as being obvious over Queen et al. or Co 
et al. in view of Wallick et al. . Claim 1 1  was rejected under 35 U.S.C.  § 1 03 as being unpatentable 
over Queen et al. or Co et al. in view of Reichmann et al. 

None of the cited references teaches or suggests the claimed invention, which involves the 
preparation humanized antibodies using e ,c?nsensus human antibody variable domai' Such a method 
is not suggested in any of the prior references, and absent such a teaching there was no motivation 
to try the methods described in the present specification . 

The Obviousness Rejections Do Not Meet the Test of Graham v. Deere 
The proper context for determining the issue of obviousness is provided in the seminal decision 

of Graham v. John Deere, 383 U.S. 1 ,  1 48 U.S .P.Q. 459 ( 1 966) . In that case, the U.S.  Supreme 
Court set forth the following co11siderations for deciding this issue: 

( 1 } The scope and the content of the prior art; 
12)  The difference between the prior art and the claims at issue; 
(3) The level of ordinary skill in the pertinent art; and 
(4} Secondary considerations such as commercial success, long-felt and unresolved needs, 

failure of others, etc. 

a. Scope and Content of the Prior Art. 

1 .  Queen et al. teach the humanization of ari anti-Tac antibody. They do not teach 
the use of a human consensus variable domain to provide the framework for their non-human CDRs. 
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2 .  Co e t  al. teach the humanization o f  an  anti-HSV antibody. They do not teach 
the use of a human consensus variable domain to provide the framework for their non-human CDRs. 

3. Wallick et al. teach the importance of glycosylation for maintaining the affinity 
of a monoclonal antibody for its antigen . They do not teach methods for humanization of antibodies, 
nor teach the creation of a human antibody variable domain consensus sequence. 

4. Reichmann et al. teach the humanization of an anti-CAM PATH- 1  antibody. 
They do not teach the creation of a human antibody variable domain consensus sequence, or suggest 
that such might be desirable to provide the framework for their non-human antibody CDRs. 

b. The Differences Between the Prior Art and the Claims at Issue 
The Examiner has chosen various pieces of prior art and concludes that the combination of 

these references would have rendered the invention obvious. 
The prior art shows that it was known as of the filing date to produce antibody fragments 

comprising sequence from a non-human antibody and from a human antibody. Prior to the present 
filing date, however, methods were not known which included the use of a consensus human variable 
domain for mounting the non�human CDRs. There would have been no impetus on the part of the 
skilled artisan at the filing date to attempt to produce such a consensus sequence or use it in antibody 
humanization, in view of the teachings of the prior art literature. The cited references do not teach 
or suggest the claimed invention, alone or in any combination, nor would there have been any reason 
from these references to practice the claimed methods. The absence of a suggestion of the claimed 
invention in the art of record precludes the Patent Office from satisfying its initial burden of showing 
prima facie obviousness. 

c. Level of Ordinary Skill in the Art. 
The Graham inquiries point to a conclusion of non-obviousness of the present claims regardless 

of the presumed level of skill in the art. However, absent evidence to the contrary, a person of 
ordinary skill in the art is presumed to be one who essentially follows conventional wisdom and does 
not undertake to innovate. As stated by the Federal Circuit in Standard Co. v. American Cyanamid 
Co., 227 U .S .P.O. 293, 298 (Fed . Cir. 1 985): 

c 1 24.u 

A person of ordinary skill in the art is also presumed to be one who thinks along the 
line of convention wisdom in the art and is not one who undertakes to innovate, 
whether by patient, and often expensive, systematic research or by extraordinary 
insights, it makes no difference which . 
The inventors submit that one who followed the conventional wisdom would not have 
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extrapolated from the teachings of the cited references methods for using a consensus human antibody 
variable domain for humanizing a non-human antibody. Such an extension of the prior art teachings 
is based entirely upon hindsight analysis of the inventors' methods. The teachings of this invention 
should not be considered sufficient to support a conclusion of obviousness in this regard. 

The inventors submit that in light of the foregoing amendments and remarks the subject matter 
defined by the pending claims is useful, enabled, and patentable over the references relied upon by the 
Examiner, which in no way teach or suggest the invention. The inventors believe the claims are now 
in condition for allowance and earnestly solicit a Notice to that effect. If the Examiner has any 
questions, she should feel free to contact the undersigned attorney at the telephone number indicated 
above. 

29 January 1 993 

Respectfully Submitted, Gt;?r:·� 
Carolyn R.  Adler 
Reg . No. 32,324 

CERT I F I CATE OF MA I L ING 

I hereby cert i fy that th i s  correspondence is being depos i ted with the Uni t ed States Posta l Service as f i rst 
c l ass ma i l in an enve l ope addressed to:  C011111i ss i oner of Patents and T rademarks, Washi ngton, D . C .  20231 , on 29 
,,�,, 1 993 . � � ,,;;i Dated: 29 January 1 993 (. � � -/�_ 

Carol yn R Adl e r  
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INTRODUCTION 

Ou r e a r l i e r  " Va r i a b l e  Reg i o n s  o f  Imrnunogl obu l i n  Ch a i n s "  
( 1 ) , the s e c ond e d i t i o n  " S e qu e n c e s  o f  I mrn u n o g lobu l i n C h a i n s " ( 2 )  

and the t h i rd e di t io n " S e que n c e s  o f  P r o t e i n s  o f  Immu n o l og i c a l  
I n t e r e s t " ( 3 )  have been f u r t h e r  e x i xpanded i n  t he F o u r t h  E d i t i o n  
( 4 )  a n d  n o w  i n  t he F i f th E di t i o n  t o  i n c l ude ami n o  a c i d  a n d  

n u c l eot i de s eque n c e s  o f  p r e cu r s o r s , v a r i a b l e  r e g i on s ,  c o n s t a n t  
reg i o n s , J-cha i n s  o f  i mrnuno g l obu l i n s ,  �2 -mi c r o g l o bu l i n s , a nt i g e n s  
of the ma j o r  h i s t o compat ibi l i t y  c omp l e x  ( HLA , H-2 , I a ,  D R )  a s  w e l l  
a s  o f  Thy - 1 , c omp leme n t , T - l ymphocyte recep t o r s  f o r  an t i g e n s , o t h e r  
T- ce l l  a n t i g e n s  o f  t he immunog l obu l i n  s up e r f ami l y ,  i n t e r l eu k i n s ,  
i n t e g r i n s  and va r i o u s  othe r p r ot e i n s  rel ated t o  immu n e . f u n c t i o n s . 
The ide n t i f i c a t i o n  and s eque n c in g o f  c l one s obt a i n e d  us i n g  
recomb i n ant DNA t echn i qu e s  h a s  y i e lded n u c l e o t ide s eque n c e s  o f  
s i gn a l , va r i ab l e , and c o n s t a n t  reg i o n s  o f  immu n o g l obu l i n s  ( 5 , 6 ) , 
an d t h e s e  n u c l e o t ide s e q u en c e s  have b e e n  t r a n s l a ted i n t o  amino a c i d  
sequence s .  The l a t t e r  have b e e n  i n c l uded i n  t h e  t a b l e s  o f  a m i n o  
a c i d  s eque n c e s  w i t h  t h o s e  determ i n ed e a r l i e r  d i re c t l y  by a m i n o  a c i d  
s eque n c i ng a n d  a re i n d i c a t e d  b y  a n  apo s t r ophe f o l lowed b y  C L  a f t e r  
t h e  name o f  t he c l one . W e  have c o n t i nued t o  u s e  t he PROP HET 
S o ft w a r e  P a ckage of t h e  Nat i o n a l  Cent e r  f o r  Re s e a r ch Re s o u r c e s ,  
Nat iona l I n s t i t u t e s  of H e a l t h  ( 7 , 8 )  t o  t abu l a t e  t h e  sequence s .  

I n  comp i l i ng the data f o r  t h i s  F i ft h  Edit i o n  we have t ri e d  t o  be a s  
up-t o-da t e  a s  p o s s i b l e  a n d  have i n c l uded o n l y  s e qu e n c e s  w h i c h  h av e  
been pub l i sh e d  o r  w h i c h  have b e e n  a c c ep t e d  f o r  pub l i cat i o n . 
Re s i du e s  wh i c h  have not been de f i n i t e l y  det e rmi ned have bee n  
e xc l u ded . I t  s h o u l d  b e  remembered that s eque n c e s  are o f t e n  
pub l i s h e d  i n  review a r t i c l e s  w i t hout det a i l e d  docume n t a r y  e v i de nc e . 
The s e  have o f t e n  been r ev i s e d . We have l i s t e d  s u c h  r ev i s io n s  in t h e  
n o t e s  i n  ma n y  i n st a n ce s ;  o t h e r s  c a n  r e ad i l y  be f o u n d  by compa r i so n  
w i t h  s eque n c e s  i n  p r e v i o u s  e d i t i o n s . W e  h a v e  comp i l e d  s equen c e s  
det e rm i n e d  di re c t l y  a s  a m i n o  a c i d s  a n d  h a v e  me rged w i t h  t h e m  t h o s e  
t r a n s l at e d  f rom the n u c l e o t i de s e qu e n c e s  t hu s  m a k i n g  a l l  c ompa r a b l e  
d a t a  a va i l ab l e . Wh en a n t ibody act i v i t i e s  w e r e  k n own , t h ey have 
been l i s t ed a f.t e r  t h e  amino acid and nucle ot i de s equen c e  t ab l e s  and 
a r e  i n c l uded i n  t h e  i ndexe s . 

When doubt s a r i s e  a s  t o  t h e  va l i d i t y  o f  a ny re s i du e  i n  a s eque nc e , 
t he o r i g i n a l  r e f e re n c e  sho u l d  be examined to a s c e r t a i n  whe t h e r  
d e f i n i t i v e  e v i de n c e  f o r  t h e  s equ ence h a s  b e e n  p ro v i ded . I n  e a r l i e r  
edi t i o n s ,  we have s e n t  t h e  ami n o  a c i d  a n d  n u c l eot i de s e qu e n c e s  a s  
s t o r e d  i n  t h e  comput e r  t o  t h e  o r i g i n a l  a u t h o r s  f o r  ve r i f i cat i o n . I f  
s o  ve r i f i e d ,  t h i s  w a s  denoted by " ch e c ked by a u t ho r "  a t  t h e  e n d  o f  
e a c h  r e f e re n c e  a n d  e xcept f o r  t he e ar l i e s t  sequence s ,  t h e  date o n  
w h i c h  t h e  c h e c k e d  sequence w a s  ret u r ned t o  u s  i s  g i ve n . Whe ne v e r  
pos s ib l e ,  n u c l e o t ide s e que n c e s  f r om G e n B a n k  ( 9 )  h a v e  b e e n  u s e d . 
P ro g r am s  f o r  convert i n g  a GenBank s e quence to the codon format o f  
o u r  t a b l e s  have been deve loped . T h e  c o r re c t n e s s  o f  t h e  t a b l e  
seque n c e  h a s  b e e n  v e r i f ie d  by c o n ve r t i ng b a c k  i n t o  t h e  l i n e a r  f o rm 
and comp a r i ng w i t h  GenBank . When t h i s  h a s  been done t he s eque n c e  i s  
l i s t e d  a s  " f rom GenBank " .  Rec e nt l y  w e  have deve l oped newer 
p r o g r am s  t hat aut omat i c a l l y proce s s  a GenBank entry comp l et e l y  -
e . g . : e x t r a c t  t he r e l evant f e at u re ,  d e t e r m i n e  t h e  app rop r i a t e  
t ab le ,  a n d  p e r f o rm a l ig nme nt . I n  s u ch c a s e s , t h e  r e f e r e n c e  w i l l  
end w i t h  " pr o c e s s e d  automat i c a l l y  f rom GenBank : "  f o l l owed b y  a l i s t 
o f  the GenBank a c c e s s i on numbe r s  f rom wh i ch t h e  data w a s  obt a i n ed . 
Some n u c l e o t i de s e qu e n c e s  w e r e  t r a n s m i t t e d  t o  u s  by e l e c t r o n i c  
ma i l ,  a n d  t h e y  a r e  i n d i c a t e d  b y  " r e c e i ved f r om a u t h o r s  t h rough e 
ma i l . "  I f  t h e  s e que n c e s  w e re e n t e r e d  b y  u s  f rom t he l i t e r a t u r e  and 
t he n  checked with GenB a n k ,  t h i s  is i n d i c a t e d  by " c h e c k e d  w i t h  
GenBank " .  W e  have e n t e r e d  many n u c l e o t ide sequ e n c e s  w h i c h  w e r e  n ot 
t h e n  ava i l ab l e  f rom Ge n B a n k  . ·  I n  g e n e r a l , we have not i n c l uded 
s t r e t c h e s  of s e qu e n ce such a s  e n h a nc e r s ,  s w i t ch reg i o n s  and 
i n t r an s . Much i n format i on about such s e qu e n c e s  may be found i n  
r e f e r e n c e s  ( 1 0 - 1 3 ) . We have a l so had a c c e s s  t o  t h e  P ro t e i n  
I n fo rma t i o n  R e s o u r c e  ( 1 4 )  a n d  t o  t h e  European Mo l ec u l a r  B i o l og y  
Labora t o r i e s  D a t a  B a s e  { 1 5 ) . 

It i s  a l so p o s s .i, b l e ,  by e x am i n i ng t he numbe r s  of s eque n c e s  at t he 
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end o f  e a ch t ab l e  a n d  t h e  s umma ry t ab l e s , t o  evaluate t h e  
probab i l i t y  t ha t  a g i v e n  ami n o  a c i d  at a g i v e n  po s i t i o n  m a y  n o t  b e  
c o r r e ct . T h i s  i s  m o s t  r e a d i ly done f o r  t h e  f r amework r e s i d u e s  o f  
t h e  v- r e g i o n  a n d  f o r  t h e  C - reg i o n ; i n  t he comp l erne n t a r i t y 
d e t e rm i n i ng r e g i o n s  t h i s  i s  m o r e  d i f f i c u l t  b e c a u s e  o f  t h e  h i gh 
va r i ab i l it y . 

AMXNO ACXD SEQUENCES 

The f i r s t  c o l umn i n  e a ch t a b l e  g iv e s  t h e  r e s i du e  numbe r .  Except for 
comp l eme n t , T-ce l l  su r f a c e  �n t i g en s ,  i n�e g r i n s

. 
a n d  

.
m i s ce l l -;tneous 

prot e i n s ,  the s e cond c o lumn is a t abu l a t i o n  of i nv a r i a n t  re � idues . 
S i nce except i o n s  to i nv a r i ance a re f o u n d ,  t he f r e quency , i f  l e s s  
t h a n  1 . 0  a n d  g r e a t e r  t h a n  o r  e q u a l  t o  0 . 9 5 ,  i s  i nd i c a t e d  a l on g s i de 
t h e  r e s i du e  l i s t e d  a s  inva r i a n t ; when o n l y  a s in g l e  sequence i s  
ava i l abl e , t h i s  i s  not g i v e n . T he s e  r o w s  a re s ha d e d  i n  g r e y . 
Each s e qu e n c e  i s  t abu l a t e d  i n  e a ch subsequent c o l umn . Three d a s h e s  
( -- - )  i nd i ca t e  that no ami n o  a c i d  i s  p r e s e n t  a t  t h a t  pos i t i o n  and 

t h a t  the s equence cont i n ue s . In a l l  i n s t a n c e s  r e s i du e s  con s i de re d  
u n c e rt a i n  by t h e  a u t h o r s  have n o t  b e e n  i nc l uded in t h e  t ab l e . I n  
s ome i n s t a n c e s  t h e  s ymbol # i s  u s e d  t o  indi c a t e  t ha t  seve r a l  amin o  
a c i d  r e s i d u e s  w e r e  f o u n d  i n  o n e  p o s i t i o n ,  a n d  t h e s e  r e s i d u e s  a re 
l i s t e d  i n  the n ot e s . The f ou r  c o l umn s at t he end o f  e ac h  t ab l e  
g i v e : 

1 .  the numb e r  o f  r e s i du e s  s eque n c e d  a t  t ha t  p o s i t i on , 
2 .  t h e  numb e r  o f  d i f fe re n t  ami n o  a c i d s  found a t  t h a t  p o s i t i on ,  
3 .  t h e  number o f  t ime s t h e  mo s t  common amino a c i d  o c c u r r e d  a n d  

that a m i n o  a c i d  i n  parenthe s e s ,  a n d  
4 .  the v a r i ab i l it y . 

T h e s e  c o l umn s a r e  i n c luded o n l y  i n  t ab l e s  w i t h  more t h a n  f iv e  
s eque nce s .  M i s c e l l a n e o u s  t a b l e s  have o n l y  co l umn s c o r re sp o n d i ng t o  
t h e  f i r s t  t w o  above . 

V a r i ab i l i t y  i s  c a l cu l at e d  ( 1 6 ) a s : 

V a r i ab i l i t y  

Numb e r  o f  d i f fe rent amino a c i d s  occu r r i n g  
a t  a g i v e n  po� i t i o n  

F r e qu e n c y  o f  t h e  mo s t  c ommon ami n o  a c i d  
a t  t ha t  p o s i t i o n  

An i n v a r i a n t  pos i t i o n  wou l d  have a v a r i ab i l it y  o f  o n e ; i f  2 0  ami n o  
a c i d s  o c c u r r e d  w i t h  e qu a l  f r eque n c y ,  t h e  v a r i ab i l i t y  wou l d  be 2 0  
d i v i de d  by 0 . 0 5 e qu a l s  4 0 0 . I f ,  f o r  e x amp l e , f o u r  d i f fe re n t  ami n o  
a c i d s  S e r ,  Asp , P r o , a n d  T h r  occu r r e d  a t  a g iven po s i t i o n , and o f  
1 0 0  s eque n c e s  ava i l ab l e  at t h a t  po s i t i o n , S e r  o c c u r red 8 0  t ime s ,  
the v a r i ab i l it y  wou l d  b e  4 / 0 . 8  = 5 .  When a n y  o f  the ami n o  a c i d  
r e s idue s ,  s eque n c e d  d i rect l y  a s  ami n o  a c i d s , w e r e  n o t  i de n t i fi e d  
comp l e t e l y  a n d  a re l i st e d  a s  G l x  ( o r A s x ) , t w o  v a l ue s ,  s ep a r a t e d  �y 
a comma , a r e  g i v e n  i n  t h e  l a st t hr e e  c o l umn s . The f i r s t  v a l u e  i n  
e a ch o f  t he s e  c o l umn s i s  c a l cu l at e d  a s s umi n g  t h a t  o n l y  o n e  o f  the 
two po s s i b i l i t i e s ,  e . g . , Glu or Gln (or A s p  o r  Asn) o c c u r r e d , wh i l e  
t h e  s ec o n d  cons i de r s  t h a t  b o t h  w e r e  p r e s e n t  a n d  max im i z e s  
v a r i ab i l it y . I n  t h e  va r i a b i l i t y  p l ot s ,  t he h o r i z o nt a l  ba r s  i nd i c a t e  
t h e  two v a l ue s . 

When t w o  or mo re ami n o  a c i d s  a r e  mo s t  common a n d  o c c u r  w i t h  e q u a l  
f r e qu e n c y , t h ey a r e  t ab u l a t e d  a s  a n ot e ,  a n d  t h e  s ymbo l  + i s  u s e d  
i n  t he n e x t  t o  l a s t c o l umn . I f  no s e qu e n c e  d a t a  h a v e  b e e n  repo r t e d  
f o r  a n y  pos i t i o n , t he r e  a r e  n o  e n t r i e s  i n  t h e  l a s t  f o u r  c o l umn s . 
Va r i ab i l i t y  is not c a l cu l at e d  f o r  i n s e r t i o n s  or i f  o n l y  a s i ng l e  
sequ e n ce i s  known . When t he t r a n sl a t e d  sequence o f  a c l o n e  
c o r r e sponds t o  a p r ev i o u s l y  l i s t e d  s e qu e n ce o f  a p l a smacyt oma f r om 

wh i c h  it �a s  p repa 
v a r i abi l i t y  comput a 
I f  a g i v e n  sequence 
i s  i n d i c a t e d  b y  a n  . 
a n t ibody spe c i f i c i t  
c o n s t a nt s  i f  ava i l  
rabb i t  h e av y  cha i n  
doma i n  o f  t h e  rabc 
sequence is g i ve n ;  
u s u a l ly t he most n e  
i n c luded , e sp ec i a l ]  
Not e s  a re o f  t w o  t 
t h e  s ymb o l  # ,  a n d  SJ 

S ignal. Sequences 
The s i g n a l  ( p recu 
c ha i n s  are l i s t e d  
l i ght ch a i n s , f o r  
t o t a l  o f  n i ne precc 
s eque n c i ng of s ig n •  
s eque n c e s  f rom DNA 
acid r e s i du e s  i n  
Genomic DNA c l o n e s  
t he c o d i n g  s e qu e n c  
- 4 ,_ a n d  i n  r a r e  c a t  
l e a de r  pept i de t o  
f o r  pos i t i on s  - 4  t 

T h e  s ig n a l  ami n o  
a n t i g e n s ,  �2 -mi c r  
p r ot e i n s ,  comp lem 
p r o t e i n s  are l i s t E  

B y  c o n f o r ma t i on a l  
Leu-Leu-Leu-Trp-V< 
a lpha h e l ic a l  c 
c o n f o rmat ions i n  t 
f o u r  amin o  t e rrain 
( 2 0 ) . 

Variabl.e Region S• 
The v a r i ab l e  r e g i  
c o n t a i n  hype rva r i .  
( 2 7 - 3 0 )  cha i n s ,  

l abe l e d  w i t h  h a  pt 
s egme n t s of l i gl 
e xami n a t i o n  of s e  
c ha i n s  a l i gned f 
The s e  a nd t h e  t hn 
w e r e  hypothe s i z ec 
r e g i o n s  o r  s e gme 
c o n t a c t  w i t h  v a r i  
h i gh r e s o l u t ion x 
b e e n  v e r i f i e d  by 
a l l  a n t ibod i e s  
hype rvar i a b l e  re� 
a n t i body comb i n i n  
t h e  f r amework ( J 
f r ame w o r k  s e gme 
comp le me n t a r i t y - <  
t h e  t h r e e  C D R s  � 
F i g u re s 3 - 4 7  havE 
comme n t s  a re g i "  
b i b l i o graph y . Th• 
T ab l e  I .  
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which i t  w a s  prep a r e d ,  o n l y  o n e  s eque n c e  i s  l i st e d  s o  that t h e  
va r i abi l i t y  compu t a t i o n s  a r e  not a f f e c t e d ,  and a note i s  i n c l uded . 
I f  a g i v e n  s equence i s  a s s oc i a t e d  w i t h  any ant ibody a c t i v i t y ,  t h i s  
i s  i nd i ca t e d  b y  a n  a s t e r i s k  a l o n g,s ide t h e  prot e i n  head i n g ,  a n d  t h e  
ant ibody spe c i f i c i t i e s  a r e  g i v e n '  i n  a s ep a r a t e  l i s t  w i t h b i n d i n g  
con s t a n t s  i f  ava i l ab l e . The not e s  l i s t  t h e a- a l l ot ypes f o r  t h e  
rabb i t  h e a v y  c h a i n  V- r eg i on and t he b- a l l ot yp e s  f o r  t h e  c o n s t a n t  
doma in o f  t h e  rabb i t  k appa l i ght ch a i n . A key r e f e re n ce t o  the 
s e quence is g i ve n ;  genera l l y  t he mo s t  T ecent r e fe re n c e  s i n c e  it is 
usua l ly t he mo s t  nearly comp l e t e , but o ft e n  s e ve r a l  r e fe r e n c e s  are 
i n c l u de d ,  e s pec i a l l y  when rev i s i o n s  of a s eque n c e  have been made . 
Not e s  a r e  of two t ype s : g e n e r a l  n ot e s  about a t a b l e  i n d i c a t e d  by 
the s ymbo l  #, and s pe c i f i c  notes i nd i ca t ed by t he s equ e n c e  numbe r . 

Signa1 Sequences 
The s i gn a l  ( pr e cu r s o r )  amino a c i d  s e qu e n c e s  o f  i rnmu n o g l obu l, i n  
cha i n s  a re l i s t e d  a s  huma n ,  mo u s e , a n d  m i s c e l l an e o u s  f o r  k appa 
l i ght ch a i n s ,  for l ambda l ight c ha i n s ,  and for heavy c h ai n s  for a 
t o t a l  o f  n i ne p r e c u r s o r  t abl e s . They w e r e  obt a i ne d  e it h e r  by d i rect 
s e qu e n c i n g  o f  s i gn a l  p r ot e i n s  ( 1 7 - 1 9 )  o r  by t ra n s l a t i ng n u c le o t i de 
s eque n c e s  fr om DNA c l o ne s . S ig n a l s egme n t s  range f rom 1 7 - 2 9  amino 
acid re s i du e s  i n  l e ngth a nd a r e  thus numb e r e d  fro m  -2 9 t o  - 1 . 
Genomic DNA c l on e s  c o nt a i n  i n t r o n s  o f  v a r y i n g  l en g t h  that i n t e r rupt 
the coding s eque n c e  o f  the p r e c u r s o r  w i t h i n  t he codon for p o s i t i o n  
- 4 , and i n  ra re c a s e s  f o r  po s i t i o n  - 6 . Thu s ,  t h e  L - g e n e  encodes t he 
l e ader pept i de to pos i t i o n  - 4  a n d  t h e  5 '  e n d  of the V-gene code s 
for po s i t i o n s  -4 t o  - 1 . 

The s ig n a l  amino a c i d  s e qu e n c e s  o f  t he T - c e l l  recept o r s  f o r  
ant i ge n s ,  � 2-mi cr og l obu l i n s , ma j o r  h i st o compat ibi l i t y  comp l e x  
p r ot e i n s , comp l ement compo n en t s ,  i n t e g r i n s ,  and o t h e r  r e l a t e d  
prot e i n s  a r e  l i s t e d  i n  s ep a r a t e  t ab l e s .  

By c o n f o rmat i o n a l  e n e r g y  c a l cu l a t i o n s , t h e  c o r e  VK hydrophobi c  
Leu-Leu-Leu-T rp-Va l - Le u- Leu-Leu ( MOPC 3 2 1 ,  MOPC 6 3 )  e x i s t s  i n  an 
a l pha h e l i c a l  c o n f o rma t i on , t e rm i n a t e d  by chai n  reve r s a l  
c o n f o rmat i o n s  i n  the four C-t e rm i n a l  re s i du e s  T rp-Va l -P ro -G l y ; t he 
four ami n o  t e rm i n a l  res i d u e s  a r e  compat i b l e  w i t h  t he a lpha h e l i x  
( 2 0 ) . 

Variab1e Region Sequences 
The v a r i a b l e  r e g i o n s  ( 2 1 )  o f  irnmu n o g l obu l i n s  have been s hown t o  
cont a i n  hyperva r i ab l e  s e gm�nt s i n  t he i r  l i ght ( 1 6 , 2 2 - 2 6 )  a n d  h e avy 
( 2 7 - 3 0 )  cha i n s ,  of wh i c h  c e r t a i n  r e s i d u e s  have b e e n  a f f i n i t y  

l ab e l e d  w i t h  hapt e n i c  det e rm i n a n t s  ( 3 1 - 4 4 ) .  Three h y p e rva r i a b l e  
s egme n t s  o f  l i ght cha i n  w e r e  de l i ne a t e d  f rom a s t a t i s t i c a l  
exami n a t i o n  o f  seque n c e s  o f  human VK, human V � ,  a n d  mo use VK l ight 
cha i n s  a l igned for max imum s e quence s i m i l a r i t y  ( 1 6 , 2 3 , 2 4 , 2 7 ) . 
The s e  and the t hr e e  c o r r e spondi n g  s e gme n t s  o f  t h e  heavy c h a i n s  ( 2 7 )  
were hypot he s i z e d  ( 1 6 , 2 7 )  t o  be the c omplement a r i t y-de t e rmi n in g  
r e g i o n s  o r  s e gme n t s  ( CD R )  cont a i n i ng t he r e s i du e s  w h i c h  make 
cont act with v a r i o u s  a n t i ge n i c  determinant s ,  s ev e r a l  years be fo r e  
h i gh re s o l u t i on x - r a y  s t r u c t u r e s  w e r e  det e r m i n e d ,  and t h i s  h a s  n o w  
b e e n  ve r i f i e d  by X - r a y  d i f f ract i o n  s t u d i e s  at h i g h  r e s o l u t i o n  f o r  
a l l  ant i bo d i e s  e x a m i n e d  F ig u r e s  3 - 4 7 . The p ropo sed fourth 
hyperva r i ab l e  region ( c f . 3 0 )  of heavy cha i n s  is not part o f  the 
ant ibody comb i n i ng s i t e  ( 2 7 ) . T h e  rest of t h e  V- r e g i o n  con s t i t u t e s  
t h e  fr amework ( 1 6 , 2 7 , 4 5- 5 4 ) . I t  i s  c o n ve n i ent t o  i de n t i fy t h e  
f ramewo rk · s egme n t s  ( F R l , FR2 , F R 3 , a n d  FR4 ) a n d  t h e  
comp l ement a r i t y -de t e rm i n i ng s e gme n t s  ( CDRl , CDR2 , and CDR3 ) w i t h  
t he t h r e e  CDRs s ep a r a t i n g  the f o u r  FRs . T h e  CDRs i n  t h e  s t e reo 
F i gures 3 - 4 7  have s o l i d  c i r c l e s  f o r  each r e s idue . Re f e re n c e s a n d  
comme n t s  a r e  g iven w i t h  e ach f i gu re and a r e  n o t  l i s ted i n  t h e  
b i b l iography . The r e s i due n umbe r s  f o r  t h e s e  s egme n t s a r e  g iv e n  i n  
T a b l e  I .  

· 
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TABLE :I 

Ami n o  Ac i d  Re s i du e s  As s o c i a t e d  w i t h  F r amewo r k ( F R )  and 

Comp l eme n t a r i t y  Det e rm i n i n g  Reg i o n s  ( CD R )  o f  the V a r i a b l e  D oma i n s  

o f  I mmu n o g l obu l i n  Li ght (VL )  a n d  Heavy ( V" )  C h ai n s  

Segment L i ght cha i n  Heavy Cha i n  

FRl 1 - 2 3  ( wi t h  an occa s i on a l  1 - 3 0  ( w i t h  a n  occa s i on a l  

res idue a t  0 ,  a n d  a r e s i du e  at 0 )  

de l e t i o n  a t  1 0  i n  VA cha i n s ) 

CDRl 2 4 - 3 4  ( w i t h  po s s i b l e  3 1 - 3 5 ( wi t h  pos s ib l e  

i n s e rt i o n s  numb e r e d  i n se r t i o n s  numbered 

a s  2 7 A , B , C , D , E , F ) as 3 5A ,  B )  

FR2a 3 5 - 4  9a 3 6 - 4 9  

CDR2 5 0 - 5 6  5 0 - 6 5  ( wi t h  p o s s i b l e  

i n s e r t i o n s  numbered 

as 5 2A , B , C ) b  

F R 3  5 7 - 8 8  6 6 - 9 4  ( w i t h  po s s i b l e  

i n se rt i o n s  numb e r e d  

a s  8 2 A , B , C )  

CDR3 8 9 - 9 7  ( wi t h  po s s ib l e  9 5 - 1 0 2 ( w i t h  po s s i b l e  

i n s e rt i o n s  numbe r e d  a s  i n s e rt i o n s  n umber e d  a s  

9 5 A , B , C , D , E , F ) l O O A , B , C , D , E , F , G , H , I , J , K ) 

FR4 9 8 - 1 0 7  ( w i t h  a p o s s i b l e  

i n s e rt i o n  numb e r e d  · a s  1 0 6A )  1 0 3 - 1 1 3  

• F i ve B a s i le a  rabb i t s  ( A ) immu n i z e d  w i t h  t ype I I  pneumo c o c c i a n d  
w h i c h  produced a n t i - t ype I I  pneumo c o c c a l  p o l y s a c c h a r i de h a d  M e t  a t  
po s i t i o n  4 8  and a n  i n s e rt io n o f  f o u r  ami n o  a c i d  r e s i du e s  between 
pos i t i o n s  4 8  and 4 9 ;  i n  f o u r  of t he f ive t h e  sequence w a s  G l u ,  Leu , 
L y s , S e r  a n d  t he f i ft h  w a s  T r p ,  L eu ,  Arg , Lys ( 5 3 , 5 4 , 6 3 , 6 4 ) ; t he 
o t h e r s  w e r e  not sequenced at t he s e  po s i t i o n s  ( f o r  r e f e r e n c e s  s e e  
t ab l e  o f  rabb i t  A amino a c i d  sequence s . )  

b I n  t h e  rabb i t , Mage e t  a l . ( 6 5 )  c o ns i de r  po s i t i o n  6 5  i n  VH t o  be 
in FR3 , s in c e  it i s  a l l o t ype r e l a t e d . 

The V-ge n e s  f o r  t he 
a n d  t h e  J-min igenes f 
k appa l i ght cha in s . E 
by r ecomb i nat ion and 
b y  t h e  J-mi n i g e n e . l 
o c c u r  at d i f fe re n t  pc 
r e s idues may r e s u l t  c 
o f  t h e  i n s e r t e d  r e s i  
f o r  bet t e r  a l i g nment 
the V-gene r e g i o n . I r  
t ime s more f requen t l :  

T h e  V-g e n e s  f o r  t h e  r 
a n d  a r e  f o l lowed b 
ext e n s ive v a r i a t i on 
abi l it y  t o  be read 
boundary b e t w e e n  D a 
a c i d  p o s i t i o n . I n  adc 
sequences v a r y  by a f 
o f  D - J  j o i n i ng appea 
between V and D a n d  
a n d  c o r r e l at e s  w i t h  t 
B ce l l s  ( 6 0 ) . The o r  
h a s  t h e re fo r e  b e e n  r e  
e v i de nc e  sugge s t i ng 
perhaps a mi n i gene 
n uc l eot i de s . L i g h t  c 
VL- JL j un c t i o n  ( 6 2 } , 
proba b l y  r e su l t s  f rm 
in f e t a l  a n d  n e o n a t a  
a n d  1 7  / 1 4  6 RNA s equ• 
l o w e r  t ha n  in adu l t s  
regu l a t ed both i n  T 
d i ve r s i t y  but are t e  

I n  t h e  t a b l e s  o f  \i 
ho r i z on t a l  l i n e s  for 
cha i n ,  MPC 1 1 ,  h a s  
bet w e e n  po s i t ion 1 . 
h ave i n t e r n a l  de l e t i  
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xv i i  

The V-ge n e s  f o r  the l i g h t  ch a i n s  c o de t o  ami n o  a c i d  p o s i t i o n  9 5 ,  
a n d  t h e  J-mi n i g e n e s  f r om p o s i t i o n  9 7  t o  1 0 7  f o r  l ambda a n d  1 0 8  f o r  
kappa l i ght c ha i n s . P o s i t i on 9 6  i s  u s u a l l y t h e  s i t e  o f  V-J j o i n i n g  
b y  recomb i n a t i o n  a n d  m a y  b e  c o de d  part l y  by t h e  V-ge n e  a n d  pa rt l y  
by t h e  J-mi n i ge n e . B e c a u s e  t h e  s i t e  o f  V - J  recomb i n a t i o n  c o u l d  
o c c u r  a t  d i f fe r e n t  p o s i t i o n s  w i t h i �  a c o d o n , d i f f e r e n t  ami n o  a c i d  
r e s i du e s  m a y  r e s u l t  a t  t h i s  po s i t i on . W e  have c h a n g e d  t h e  l o c at i o n  
o f  t h e i n s e r t e d  r e s i du e s  f r om 9 7 A-F ( 2 )  t o  9 5A-F , s i n c e  i t  mak e s  
f o r  bet t e r  a l i gnme nt b y  c o n f i n i n g  c h a i n s  o f  d i f f e r e n t  l e n gt h s  t o  
t h e  V- g e n e  r e g i o n . I n  mou s e  VK c ha i n s ,  J l  a n d  J 2  we r e  u s e d  5 t o  1 0  
t i me s mo r e  f r e qu e n t l y  t h a n  J 4  a n d  J S  ( 5 5 )  

The V-ge n e s  f o r  t h e  he avy c h a i n s  code u p  t o  ami n o  a c i d  p o s i t i on 9 4  
and a r e f o l l ow e d  by t h e  D - a n d  J-mi n i g e ne s . B e c a u s e  o f  t h e  
ext e n s i v e  v a r i a t i o n  i n  t h e · l e ng t h s  o f  D -m i n i ge n e s ,  a n d  t he i r  
abi l i t y  t o  b e  r e a d  i n  d i f f e r e nt r e a d i n g  f r ame s ( 5 6 ) , t h e  e x a c t  
bounda ry b e t w e e n  D a n d  J i s  n o t  a l wa y s  l o c a t e d  a t  t h e  s am e  ami n o  
a c i d  p o s i t i o n . I n  a dd i t i o n ,  t h e l e n g t h s  o f  t h e  J e n c o d e d  ami n o  a c i d  
s e qu e n c e s  v a r y  b y  a f e w  ami n o  a c i d  r e s i du e s . Mo r e o ve r ,  t h e  p r o c e s s  
o f  D - J  j o i n i n g  appe a r s  t o  i n vo l ve i n s e r t i o n s  o f  e x t r a  n u c l e o t i de s  
between V a n d  D a n d  b e t w e e n  D a n d  J ,  t e rmed t h e  N r e g i o n  ( 5 7 - 6 1 ) 
a n d  c o r r e l a t e s  w i t h  t h e  appe a r a n c e  o f  t e rm i n a l  deoxyt r a n s f e r a s e  i n  
B c e l l s  ( 6 0 ) . The o r i g i n a l  numbe r i n g  s y s t em f o r  t h e  heavy c h a i n s  
h a s  t h e r e f o r e  b e e n  r e t a i n e d . Wy s o c k i  e t  a l . ( 6 1 )  have p ro v i ded s ome 
e v i d e n c e  s u g g e s t i n g  a n o n - r a n dom o r i g i n  f o r  t h e VH-DH j u n c t i o n , 
perhaps a m i n i ge n e , r a t h e r  t h a n  r a ndom addi t i o n  o f  t h e N 
n u c l eo t i de s . Light ch a i n s  do n o t  app e a r to h a ve N s e qu e n c e s  at t h e  
VL-JL j u n c t i o n  ( 6 2 ) , b u t  s h o w  a n  addi t i o n a l  r e s i du e  9 5A wh i c h 
p robab l y  re s u l t s  f r om VL- JL j o i n i ng . N s eq u e n c e s  a r e  g e n e r a l l y r a r e 
in f e t a l  a n d  n e o n a t a l  mo u s e  VH-D-JH j u n c t i o n s  ( 6 2 ) , o n l y  1 / 8 7 DNA 
and 1 7 / 1 4 6  RNA s e qu e n c e s  c on t a i ne d  N r eg i o n s ,  a n  i n c i de n c e  much 
l ow e r  than in ad u l t s  i n d i c at i n g t h a t  N i n s e r t i o n  is deve l opme n t a l l y  
regu l a t e d  b o t h  i n  T a n d  B c e l l s .  P e l ement s a l s o  c o n t r i b u t e  t o  
d i v e r s i t y  but are temp l a t ed ( 6 2 a ) . 

I n  t h e t a b l e s  o f  V - r e g i o n s ,  the FR a n d  CDR a r e  s e pa r a t e d by 
ho r i z o n t a l  l i n e s  f o r  c o n ve n i e n c e  in r e a d i ng . One mou s e  kappa l i ght 
ch a i n ,  MPC 1 1 ,  h a s  a n  ext r a  s e gme nt of 1 2  amino a c i d  r e s i d u e s  
between pos i t i o n 1 a n d  t h e  s i gna l s e q u e n c e  ( 6 6 ) . S e v e r a l  c h a i n s  
have i n t e r n a l  d e l e t i o n s . 
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F i gure 1 ( 5 0 )  s hows the doma i n  s t ructure f o r  IgGl prot e i n  EU . 
Numbe r i ng on t he l e ft h a l f  i n d i c at e s  t h e  CDR f o r  t h e  l i ght and 
heavy cha i n s  ( 5 0 ) ., wh i l e t h a t  o n · t he r i ght h a l f g i v e s  t h e  EU 
numbe r i ng ( 6 7 ) . 

Fe 

F I G . 1 .  Schemat i c  view o f  f o u r - c h a i n  s t ructure of human I g G l ,  molecu l e . Numbers 
on r i gh t  s i de :  a c t u a l  re s i du e  numbe rs in prot e i n  EU [ Ede lman et a l . (.67 ) ] ;  
Numbers o f  Fab fragment o n  l eft side a l i gned f o r  maximum homo l o g y ;  l ig h t  cha i n s  
numb e r e d  as i n  W u  a n d  Kabat ( 1 6 )  a n d  heavy ch a i n s  as i n  Kabat a n d  Wu ( 2 7 ) . Heavy 
cha i n s  o f  EU have r e s i du e  52A, t h r e e  r e s i d u e s  8 2A , B , C ,  and lack r e s i du e s  t e rmed 
l O OA , B , C , D , E , F , G , H , I , J , K , and 3 5A , B .  Thus res i du e  1 1 0 ( e nd of v a r i a b l e  reg i o n )  
i s  1 1 4  i n  a c t u a l  s e quence . Hyperva r i ab l e  reg i o n s , compleme n t a r i ty - d e t e rmi n i n g  
segme n t s  o r  r e g i o n s  ( C D R )  : heavier l i n es . V L  and v. : l ight and h e a v y  cha i n  
v a r i a b l e  reg ion ; C"l , c.2 , C"3 : doma i n s  o f  c o n s t a n t  region o f  heavy cha i n ;  CL : 
c o n s t a n t  r e g i o n  o f  l i ght cha i n . Hinge region in w h i ch two heavy cha i n s  a re 
l i n ked by d i s u l f ide bonds is i n d i c a t e d  approximat e l y . Att achment of c a rbohydrate 
i s  at r e s i due 2 97 .  Arrows a t  res i d u e s  107 a n d  1 1 0 denote t ra n s i t i o n  f rom 
v a r i a b l e  t o  c o n s t a n t  r e g i on s . S i t e s  of act i o n  of papa i n  and peps i n  and l o c a t i o n s  
o f  a number o f  genet i c  f a c t o r s  a re g iven . Mod i f i e d f rom 5 0 .  

I 
I 

l 

C r i t i c a l  u n de r stan din c 
s i t e s  and the genet i� 
ant ibody compleme n t a r  
evaluat i o n  o f  a l a rge 
and e s pe c i a l l y  of the c 
a n d  heavy cha i n s  o f  irr 
t o  l ocat e r e s i due s i 
det e rm i n a n t s ( 6 8 , 6 9 )  a· 
comb i n i ng s i t e s  w i l l  d 
a n d  sc ope VH and VL cha: 
mus t  be r e s o l ved . � 
i nununochem i c a l  data i n  
i n  a dd i t i o n  t o  o t h e r  n 
r e s o l u t i o n  X-ray c ry s t  

T h r ough the g e n e r o u s  c c  
been provide d  w i t h  t h e  
Fab m o l e cu l e s , VH d ime. 
D r s . Eduardo P a d l a n  
shown . Legends a n d  k 
mode l . 
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C r i t i ca l  u nde r s t a n d i n g  o f  t h e  a r chi t e c t u r e  o f  a n t ibody c omb i n i n g  
s i t e s  a n d  t he genet i c s  o f  t h e  gene r a t i on o f  dive r s i t y  a n d  o f  
ant ibody comp l eme n t a r i t y  depends t o  a g r e a t  e x t e n t  o n  t h e  
eva l ua t i o n  o f  a l a rge numbe r  o f  s e que n c e s  o f  t h e  v a r i a b l e  r e g i o n s  
and e s pe c i a l l y  o f  t h e  comp l emen t a r i t y - de t e rm i n i n g  s egme n t s o f  l i ght 
a n d  heavy c h a i n s  of i mmu n o g l obu l i n s  of d i f f er e n t  spec i e s . Abi l it y  
t o  l o c a t e  r e s i d u e s  i n  t h e  s i t e  ma k i ng c o n t a ct w i t h  a n t i g e n i c  
det e rminant s ( 68 , 6 9 )  a n d  t o  predict ( 7 0 )  t he s t r u c t u r e s  o f  a n t ibody 
comb i n i ng s i t e s  w i l l  depend h e av i l y  upon such s eque n c e s .  The r o l e  
a n d  s cope V "  a n d  V L  c h a i n s  i n  cont r ibut i n g  t o  b i n d i n g  o f  t h e  e p i t ope 
must b e  r e s o l ve d . T h i s  c a n  be o f t e n  a ccomp l i sh e d  by u s e  o f  
immunochem i c a l  d a t a  i n  de f i n i n g  ant i bo d y  comb i n i ng s i t e s  ( 6 8 , 7 0 - 7 3 )  
in a dd i t i o n  t o  o t he r me thodo l og i e s  s u c h  a s  2 D -NMR ( 7 1 , 5 1 ). o r  h ig h  
r e s o l u t i o n  X - r ay c r y st a l l og r aphy . 

Th rough t h e  gene rous c o op e r a t i on o f  X - r a y  c r y st a l l o g r aph e r s  we have 
been provided with t he a-c arbon c o o r d i n a t e s  of a l mos t  a l l  a va i l ab l e  
F ab mo l e cu l e s ,  VH dime r s  a n d  a n t i g e n - a nt i body comp l e x e s  f r om w hi c h  
D r s . Edu a r do P a d l a n  a n d  C h an t a l  Abe r g a l  made t_h e  s t e re o  mode l s  
s hown . Legends a n d  k e y  r e f e r e n c e s  f o r  e a c h  a re l i s t ed w i t h  t h e  
mode l . 
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d i s t r i b u t i o n s  o f  ami no a c i ds i n  comp l eme n t a r i t y-det e rm i n i n g  
( h ype rva r i a b l e ) se gme n t s  o f  heavy a n d  l i ght c h a i n s  o f  
immu n o g l obu l i n s  a n d  t h e i r  po s s i b l e  r o l e s  i n  s pe c i f i c i t y  o f  
ant i body-comb i n i ng s i t e s . J .  B i o l . Chem . 2 5 2 : 6 6 0 9 - 6 6 1 6 .  

5 0 . Kabat , E . A .  
comp l eme n t a r i t y .  

( 1 9 7 8 }  T h e  s t ruct u ra l  
Adv . P r o t e i n  Chem . 3 2 : 1 - 7 5 .  

b a s i s  o f  a n t i b ody 

5 1 . Ang l i s t e r ,  J .  and Z i l be r ,  B .  ( 1 9 9 0 )  Ant ibod i e s  a g a i n s t  a 
pept ide of ch o l e r a t o x i n  d i f fe r i n g  i n  c r o s s  r e a ct i v i t y  w i t h  t h e  
t o x i n  di f f e r  � n  t he i r  spe c i f i c  i n t e r a ct i o n s  w i t h  t h e  pept ide a s  
obse rved by l H  NMR spe c t r o s copy . B i oc hemi s t r y 2 9 : 9 2 1 - 9 2 8 . 

5 2 . Kabat , E . A . , Wu , T . T . , a n d  B i l o f s k y , H .  ( 1 9 7 8 )  Va r i a b l e  region 
g e n e s  for t he immu n o g l obu l i n  f ramewo r k  a re a s s emb l e d  f r om s ma l l  
s e gmen t s  o f  DNA - - A hypo t h e s i s . P r o c . Nat l . Acad . S c i . U . S . A .  
7 5 : 2 4 2 9 - 2 4 3 3 . 

5 3 . Ha y z e r ,  D . J . and Jat o n , J . -c .  ( 1 9 8 7 ) N u c l e ot ide S e qu e n c e  o f  a 
c DNA c l one e n cod i n g  a rabb i t  immu n o g l obu l i n- A  l i ght cha i n : The VA 
r e g i o n  d i f f e r s  ma r k e d l y  f rom t h a t  of o t h e r  spe c i e s . J .  Immuno l .  
1 3 8 : 2 3 1 6 - 2 3 2 2 . 

5 4 . Ha y z e r ,  D . J .  a nd Jat o n ,  J . -c .  
two f u n ct i o n  a l  r a bb i t  ge rm- 1 i n e  
8 0 : 1 8 5 - 1 9 1 . 

( 1 9 8 9 }  C l o n i n g  and sequ e n c i ng o f  
immu n o g l obu l i n  V A  g e n e s .  Gene 

5 5 . Woo d ,  D .  and C o l e c l o ugh , C .  ( 1 9 8 4 )  D i f fe r ent j o i n i n g  region J 
e l ement s of t h e  mu r i n e  K immun og l obu l i n  l i ght c h a i n  l o cu s a r e  u s e d  
at m a r k e d l y  d i f f e re n t  f re qu e n c i e s . P r o c . Na t l . Ac a d . S c i . U . S . A .  
8 1 : 4 7 5 6 - 4 7 6 2 . 

5 6 . K a a rt i n e n ,  M .  a n d  Make l a ,  O .  ( 1 9 8 5 )  Re a d i n g  o f  
va r i ab l e  f r ame s a s  a s o u r c e  o f  a n t i bo d y  d i ve r s i t y . 
Today 6 : 3 2 4 - 3 2 7 . 

D g e n e s  i n  
Immun o l o g y  

5 7 . Al t ,  F . W .  a n d  Ba l t imo r e , D .  ( 1 9 8 2 )  Jo i n i ng o f  immu n og l ob ul i n  
h e avy cha i n  g e n e  s e gme nt s : I mp l i ca t i o n s  f rom a c h romo s ome w i t h  
e v i d e n c e  o f  t h r e e  D -JH f u s i on s . P ro c . N at l . Aca d . S c i . U . S . A .  
7 9 : 4 1 1 8 - 4 1 2 2 . 

5 8 . P e r lmu t t e r ,  R . M . , C r ew s , J . T . ,  Doug l a s , R . , S o re n s e n , G . ,  
John s o n , N . , N i ve r a ,  N . ,  G e a r ha r t , P . J . , a n d  H o o d ,  L .  ( 1 9 8 4 )  T h e  
g e n e r a t i o n  o f  d i ve r s i t y  i n  pho s h o r y l c h o l i ne-b i n d i n g  a n t i b o d i es .  
Adv . i n  Immun o l . Academ i c  P r e s s ,  New Y o r k  3 5 : 1 - 3 7 . 

5 9 .  Ma n s e r ,  T . ,  Huan g ,  S . Y . , a n d  Ge f t e r , M .  ( 1 9 8 4 ) I n f l u e n c e  o f  
c l o n a l  s e l e c t i o n  o n  t he e xp re s s i on o f  v a r i a b l e  r e g i o n  g e ne s . 
S c i e n ce 2 2 6 : 1 2 8 3- 1 2 8 8 . 

6 0 . D e s i de r i o ,  S . V . , Y a nc opou l o s ,  G . D . ,  P a s k i nd ,  M . , Thoma s ,  E . ,  
Bo s s ,  M . A . , Landau , N . ,  A l t , F . W .  a n d  B a l t imo r e , D .  ( 1 9 8 4 )  
I n s e rt i o n  o f  N r e g i o n s  i n t o  heavy-cha i n  g e n e s  i s  c o r re l a t ed with 
e x p r e s s i o n  o f  t e rmi n a l  deoxyt r a n s f e r a s e  i n  B c e l l s . N a t u re 
3 1 1 : 7 5 2 - 7 5 5 . 

6 1 . W y s o c k i ,  L . , Man s e r ,  T . , G r i d l e y , T .  a n d  G e f t e r ,  M . L .  ( 1 9 8 6 )  
Mo l e c u l a r  l i mi t a t i o n s  o n  va r i ab l e -g e n e  j u n c t i o n a l  d i v e r s i t y . J .  
I mmuno l . 1 3 7 : 3 6 9 9 - 3 7 0 1 . 

6 2 . F e e ne y ,  A .  J .  ( 1 9 9 0 } L a c k  o f  N r e g i o n s  i n  f et a l  a n d  n e o n a t a l  
mou s e  immu n o g l obu l i n V - D - J  j u n c t i o n a l  s e qu e n c e s .  J .  Exp . Med . 
1 7 2 : 1 3 7 7 - 1 3 9 0 . 

6 2 a . La f a i l l e ,  J . J . , D e C l o u x ,  A . , Bonnevi l l e ,  M . , T a k a g a k i ,  Y . ,  and 
Tonegawa , S .  ( 1 9 8 9 )  Ju n c t i o n a l  s e q u en c e s  o f  T ce l l  r e c ep t o r  
ce l l  l i neage and f o r  a nove l i n t e rmed i a t e  o f  V D J  j o i n i ng . 
5 9 : 8 5 9 - 8 7 0 .  

� 3 u �Ga r c i a , I .  a n d  J a t o r  
.;I·I ·; a n d  t yp e  V I I p ne umoco 
'±ight c h a i n s . Immun o c  
�tu d i e s  o f  t he l i ght c h i  
1 :-C;:J_ .-· '

. 
6 4 . D u vo i s i n ,  R . M . ,  Ko· 

'Ja t o n ,  J . C .  ( 1 9 8 4 )  Nu c 
. - Cotis t a n t  r e g � o n  o f  a r a t  

. Eur ·. 1 '  J. I rnmu n o l . 1 4 : 3 7  9-

�5� M a g e , R . G . ,  B e r n s t e i  
.CJiB ; ,  Y o u ng-Coope r ,  G . O .  
.s.t·ruct u r a l  a n d  g e n e t i c  J 

' a l l ot yp e s  o f  t he r a bb i t .  
· "��� . 
" 6 6 ::·:-Smi t h ,  G . P .  ( 1 9 7 8 ) ;;: 
.. 
_
kapp a ""' c ha i n  o f  mou s e  mye 

:,._ · 67.1 . E de lman , 
'.Rilt i·s h a u s e r ,  

.;,;ari!'.':en t i r e  yG 
" '!'3 :17.8-8 5 .  

G . M .  C u n n i  
U . , a n d  Wax· 
immu n o g l obu 

.s:a . •  Kab a t , E . A . , Wu , T . 
•p.ca:�·e �. re s i du e s  i n  comp l •  
ol!lbJ:ning·:, s i t e s  w h i c h  m 
r,oc;.1 N at l . A c a d . S c i . u 

:rr,a-: 
Davi e.s 

Of M' 

( 1 9 8 2 :  
P h a rma 

J;·:Dwek ,  R . A . , W ai n -H ot 
·:;1P,e'rki n s , S .  J . ,  a n d  c 

in�ng , s i t e  b y  mag n e t  
,i ;  :;\ .. ·_ 

! F e l dma n ,  R .  J . , P o t t ·  
Q t h e � ± c a l  s p a c e- f i l l i  
ding :!Ily el oma J 5 3 9 .  M· 

i · G i vo l , D .  ( 1 9 7 9 )  T h e  
ogn i t i o n  I I  ( E . L e n n o  
'· 2 3 : 7 1 - 1 2 5 . 

Kc 

\'.'. ' . 
Kri e g l e r ;  M .  ( 1 9 9 0 ) 
�w�New: York, pp . 1 - 2 4 (  

_,;�J.t'.;1 · . . . .  
Ho:r::wi t z , A . H . , C ha n g ,  

·<v; . r,e t i o n  o f  f u n c t i on a l  a 1  
,r,,os;:.: N_a t l . A c a d . S c i . UE 
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6 3  . .  Garci a ,  I .  a n d  Jat o n , J . C .  ( 1 9 7 9 }  The I mmune r e sponse t o  t yp e  
I I  and t ype VI I pneumococca l  vacc i n e s  i n  B a s i l e a rabb i t s  l a c k i ng K 
l ight chai ns . I mmu n ochem i c a l  and pa r t i a l  ami n o  a c i d  s equence 
studies of t h e  l i ght c h a i n s .  Mol . I mmunol .  1 6 : 1 0 6 3 - 1 0 7 1 . 

6 4 . Duvo i s i n , R . M . , Koche r ,  H . P . ,  Garc i a ,  I . ,  Rou ge o n , F .  a n d  
Jat o n ,  J . C .  ( 1 9 8 4 ) Nuc l e ot i de sequence o f  a cDNA e n c o d i n g  t he 
con stant r e g i on o f  a rabb i t  immuno g l obu l i n  l i ght ch a i n  o f  A type . 
Eur . J .  Immun o l . 1 4 : 3 7 9- 3 8 2 . 

65 . Mage , R . G . ,  B e rn s t e i n ,  K . E . , McC a r t ne y- F ran c i s ,  N . , 
C � B . ,  Young-Coope r ,  G . O . , P a d l a n ,  E . A . , a nd Cohen , G . H .  
struct u r a l  and gene t i c  ba s i s  f o r  exp r e s s i on o f  n o rma l 
a l l otypes o f  t h e  rabbi t .  Mol . I mmu n o l .  2 1 : 1 0 67 - 1 0 8 1 . 

A l exande r ,  
( 1 9 8 4 )  T h e  

and l a t e n t  

66 . Smi t h ,  G . P .  ( 1 9 7 8 )  S e qu e n c e  o f  t he f u l l - l e n g t h  i mmunog l obu l i n  
kappa-cha i n  o f  mou s e  mye l oma MPC 1 1 . B io chem . J .  1 7 1 : 3 3 7 - 3 4 7 . 

67 . Ede lma n ,  G . M . C u n n i ng h a m ,  B . A .  G a l l ,  W . E . ,  Got t l ieb , P . D . , 
Rut i shaus e r ,  U . , and Waxda l ,  M . J .  ( 1 9 6 9 )  The cova l en t  s t r u c t u r e  o f  
ari·. ent i r e  yG immunog lobu l i n  m o l e cu l e . P ro c . N at l . Acad . S c i . U S A  
63 : 7 8 -8 5 . 

68 . Kaba t , E . A . , Wu , T . T . , and B i lo f s k y ,  H .  ( 1 9 7 6 )  A t t emp t s  t o  
'locate r e s i du e s  i n  comp l e me n t a r i t y  det e rm i n i ng r e g i o n s  o f  a n t i body 
·combining s i t e s  wh i ch make cont a c t  with a n t i g en i c  d e te rm i n a n t s .  
�roe . Na t l . Aca d . S c i . U . S . A .  7 3 : 6 1 7 - 6 1 9 .  

69 : P adl a n , E . � . , Davi e s ,  D . R . , P ec h t , I . ,  G i vo l . D . ,  and W r i ght , 
C ;  ( 1 9 7 6 )  Mode l bu i l di n g  s t u d i e s  o f  a nt ige n -b in d i ng s i t e s : t h e  

:hapten-binding s i t e  o f  MOP C  3 1 5 . C o l d  S p ri n g  H a rbo r  S yrop . Quant . 
Biol . 4 1 : 6 2 7 - 6 3 7 . 

7 0 . ; Kaba t ,  E . A .  
complementar i t y . 

( 1 9 8 2 )  Ant ibody d i ve r s i t y  
P h a rma c o l .  Rev i ews 3 4 : 2 3- 3 8 . 

ve r s u s  a n t i body 

0 1 . Dwek , R . A . , W a i n-Hobs on , S . ,  Dowe r ,  S . ,  G et t i n s , P . ,  S u t t o n , 
B . ,  P e r ki n s , S . J . ,  and G i v o l , D .  ( 1 9 7 7 )  S t ru c t u r e  o f  an a n t ibody 

, ,  · .. ."·combining s i t e  by magnet i c  r e s on ance . Nat u r e  2 6 6 :  3 1 --3 7 . ' � 1 ' 
;7 2 .  F e l dma n ,  R . J . , P o t t e r ,  M . , a n d  G l audema n s ,  C . P . J .  ( 1 9 8 1 )  A 
hypothe t i c a l  space-f i l l in g  mode l o f  t he V-r e g i o n s  o f  t he g a l a c t a n  
binding mye l oma J 5 3 9 .  Mol . Immuno l .  1 8 : 6 8 3 - 6 9 8 . 

�· -
a.3· . . Givo l , D .  ( 1 9 7 9 )  T h e  a n t ibody c omb i n i n g  s i t e . 
Recogni t ion I I  ( E . Lennox , E d . ) U n i v . P a r k  P re s s ,  
l l B ,  2 3 : 7 1 - 1 2 5 . 

I n  D e f e n s e  and 
Ba l t i mo r e ,  MD , 

· •7 4 .  P adlan , E . A .  a n d  Kabat , E . A .  ( 1 9 9 1 ) Mode l l i n g  o f  a n t i body 
combining s i t e s . i n  Mo l e cu l a r  D e s i gn and Mode l l i n g . i n  C o n cept s 
and Appl i ca t i o n s . Met hods i n  E n zymology Acade m i c  P re s s . J .  N .  
·Abel son and M . I .  S i mon , Edi t o r s  i n  c h i e f  . 

. J� :;_ 
· \:75 . , . Kabat , E . A .  a n d  Wu , T . T .  ( 1 9 9 1 )  I de n t i ca l  V - r e g i o n  s eque n c e s  

.:and · segme n t s  o f  s equen c e s  i n  a n t i b od i e s  o f  d i f f e re n t  spec i f i c i t i e s 
. Relat ive cont r ibut i o n s  o f  VH a n d  V L  g e ne s ,  m i n i g e n e s  a n d  C D R s  t o  

binding o f  a n t ibody c omb i n i ng s i t e s . J .  I mmu n o l . ( i n p re s s )  . 

a6 . Gibb s , M . R . , Mood y ,  P . C . E . , and L es l i e , A . G . W .  ( 1 9 9 0 )  C ry s t a l  
struct ure o f  t he a sp a r t i c  a c i d- 1 9 9-?a spa r a g i n e  mut a n t  o f  
chloramphe n i co l  a c e t y l t ra n s f e r a s e  t o  2 . 3 5 -A r e s o l ut i on : s t r u c t u r a l  

.consequence s o f  d i s rupt i o n  o f  a b u r i e d  s a l t  b r i dg e . B i ochemi s t r y  
2 9 :  1 1 2 6 1 - 1 1 2 6 5 . 

'1 7 � Kriegl e r ,  M .  
� ress , New Yo rk , 

C t  

( 1 9 9 0 )  Gene T r an s f e r  a n d  Expre s s io n . 
pp . 1- 2 4 0 . 

S t o c k t o n  

0 8 . Horwi t z ,  A . H . , C h a n g , C . P . ,  Bet t e r , M .  a n d  H e l l s t ro m ,  K .  ( 1 9 8 8 )  
,secre t i on o f  f un c t i o n a l  a n t i body a�d Fab f ragment f rom y e a s t  c e l l s .  
� roe . Nat l . A ca d . S c i . U S A  8 6 7 8 - 8 6 8 2 . 
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PATENT DOCKET 709 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Paul J. Carter et al. 

Serial No. 07/7 1 5,272 

Filed: 1 4  June 1 99 1  

For: lmmunoglobulin Variants 

G roup Art Unit: 1 806 

Examiner: L. Feisee 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(4 1 5) 225-261 4  

PETITION AND FEE FOR EXTENSION OF TIME (37 CFR 1 . 1 36(a)) 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D .C.  2023 1 

Sir: 
Applicant petitions the Commissioner of Patents and Trademarks to extend the time for 

response to the Office action dated 05 October 1 992 for .one month(s) from 5 January 1 9 93 to 5 
February 1 993. The extended time for response does not exceed the statutory period. 

Please charge Deposit Account Number 07-0630 in the amount of $ 1 1 0. to cover the cost of 

the extension. Any deficiency or overpayment should be ·charged or credited to this deposit account. 

A duplicate of this sheet is enclosed. 

Date: 29 January 1 993 

c 1 24.u 

Respectfully submitted, 
Gt.ENTECH,��� 
Car�dler 
Reg. No. 32, 324 

CERTIFICATE OF MAILING (37 CFR 1 .8a) 

Date: 29 January 1 993 
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GENENTECH, INC. 
460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

(41 5) 225-261 4  

• 

Attorney Docket� 709 
Examiner:L Feisee 

G roup Art Unit 1 806 
In re Application of: Paul J. Carter et a l .  

Serial No. :  07/7 1 5,272 

Filed: 14 June 1 99 1  

For: l mmunoglobulin Variants 

·.:: CEIVED 

fEB 1 9 1993 
Honorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 2023 1 

GROUP 1 80 

Sir: 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated as shown below. 

( Co l . 1 )  ( Co l .  2 )  ( Co l . 3 )  

C l a i ms  H ighest No. Present Rat
e 

Rema i n i ng Previ ous l y  Extra 
After Pa i d  For 

Amendment 

Tota l * 21  M i nus ** 21  = 0 x 20= 

I nd
e

p .  * 1 0  M i nus *** 8 = 2 x 72= 

F i rst Presenta t i on of Mul t i p l e  Dep. C l ai m  + 220= 

Addi t .  
Fee 

$ 0 

$ 144 

s 0 

TOTAL • • • S 1 44 .  
* I f  the entry i n  Co l .  1 i s  l ess than the entry i n  Co l .  2 ,  wr i te 11011 i n  Col .  3 .  

**I f  the " H i ghest Number Previ ous l y  Paid For" I N  T H I S  SPACE i s  less than 20, w r i t e  112011 i n  th i s  space. 
*** I f  the " H i ghest Number Previ ous l y

-
Paid For" I N  T H I S  SPACE is less than 3, wri te 11311 i n  t h i s  space. 

The " H i ghest Number Previous l y  Pa i d  For" ( Total or I ndependent i s  the h i ghest number found f rom the 
equiva l ent box in col .  -� of a pri o r  amendment or the number of c l a i ms  o r i g i na l l y f i l ed . ) 

· .. 

1 .  No additional fee is required. 

2 .  Please charge any additional fees, including any fees necessary for extensions of time, 
or credit overpayment to Deposit Account No. 07-0630. A duolicate cooy of this 
sheet is enclosed . 

.1L Any additional filing fees required under 37 CFR 1 .  1 6  . 
.1L Any patent application processing fees under 37 CFR 1 . 1 7 . 

Dated: 2 9 January 1 993 �£-K (A ttOiileY Record) 

SC 1 3 1 9 3  02/ 1 7/93 07715272 
Carolyn R .  Adler 
Registration ·No. 32;324 Of�R�f�gATElJOMAit1\� l l O . OOCH 

I hereby cert i fy that t h i s  correspondence i s  being deposi ted w i th the U . S .  Po tal  Serv i ce on the date below as 
f i rst c l ass � i l i n  an envel ope addressed to: Commissi qner of Patents T demarks, Washi ngton, D . C .  2023 1 . 

Dated:29 J anuary 1 993 
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UNITED BTATEIS"DEPARTMENT DF COMMERCE 
Patent end Trademark Office 
Addreaa : COMMISSIONER OF PATENTS ANO TRADEMARKS 

Weahington, O.C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

07/7 1 5 . :r/2 {16/ 1 4 ; ·;, 1  CARTl:.R 

GENEN'n:.cH , I N C .  
A l  TN , CAHOL Yl'J R. f-1J:•LEf; 

460 PO I NT SAN BRUNO BLVD . 

SOUTH £;AN Ff\{tNC:l �=co , C?\ 9 4 (1f:(t 

This i& a communication from the examiner in dlarge of your applicatiort 
COMMISSIONER OF PATENTS AND TRADEIMRKS 

70'? 
EXAMINER 

1 8M2 

ART UNIT PAPER NUMBER 

1 7  
DATE MAILED: 

� Thia appllcation baa - examined 'y(. Responalve to communication llled on ;2. / � � .3 � This action Is made final. 

A lhortened atallltory period tor reoponae to this action ls 181 to explr 3 · monlll(a), L daya from the date.of this letter. 
Failure to respond within the period for responee wlll cause the appllcatlon to become abandoned. 35 U.S.C. 133 

hrt I THE FOU.OWINQ ATTACffMEHT(8) ARE PART OF THIS ACTION: 

'· r:tloe o1 -.noea Cited by Examiner, PT0-8112. 
a. Notice ol Art Cited by Applicant, PT0..1449. 
5. Information on How to Ell8c1 Drawing c,,_, PT0..147 4. 

Part I IUMMARY OF ACTION 

:a. 0 Notice re Patent Drawing, PT0-&48. 
4. 0 Nollce ol lnlormal Patent Application, Form PT0-152. 
a. D -------------

,.)?{ Claims I - ;)..-1 are pending In Iha application. 

Of Iha above, claims ___ ·1_4 __ -_l_{p�---------- are withdrawn from consideration. 

:a. D Clalm•------------------------------ have bMn canoelled. a. )(  Clalma ____ .....:;/£).___;;;,.{>J.d.:.....;__/.....:;3;__ _____ are allowed. 

4. lit" Claim•----=-' -
-

-'+-'\,._,,,_, _/_/_-_�__._! ------ are rejected. 

5. 0 Clalms------------------------------ 11re ob]ected to. 

e. 0 Clalm•---------------------- are aubjact to restriction or aleellon requlrernen!. 

1. 0 This "P,pllcallon Ila! bean filed with Informal drawtnga under 37 C.F.R. 1.85 which ara acceplable for axamlnallon purposes. 

5. 0 Format drawlnga are required In response to this Office acllon. 

t. 0 The corrected or aubatlluta drawings have bean received on . Under 37 C.F.R. 1.84 thaaa drawtngs 
are 0 acceptable. D not acceptable c- explanation or Notice re Patent Drawing, PT0..948). 

10. D The proposed addlllonal or aubatttuta 1haal(1) ol drawings, flied on ------ Ila! (have) bean 0 approved by Iha 
examiner. 0 disapproved by the exarnlnar (- explanatlon). 

,,, 0 The proposed drawing correc:llon, flied on ------� Ila! bean 0 approved. 0 dlaapproved (- explanation). 

12. D Acknowledgment Is meda ol the clalm tor priority under U.S.C. 1 19. The certified copy has 0 bMn received 0 not bean received 
0 bean llled In parant appRcatlon, -•al no. --------- ; flied on ----------------

,a, 0 Since this application appeara to be In condition for allowance except tor tormal mattera, prosecution as to !he merits la clooed In 
8CCOrdance with the practice under Ex parte Qull)'IB, 1935 C.D. 11; 453 O.G. 213. 

EXAMINER'S ACTION 
/ :""::: 

/ '  .. 
l'TOl.·326 !Rev.11-89) � /. _J __ 
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The text o f  those sections o f  Title 3 5 , U . S .  Code not 

included in th is action can be found in a prior Off ice action . 

S ome of the rej ect ions under 3 5  USC 1 1 2  second paragraph 

have been obvi ated in view of the amendments to the c l a ims . 

However , the fol lowing rej ect ion sti l l  rema in . The language 

" consensus human variable doma in" is st i l l  uncl ear desp ite the 

descript ion in the specif ication . It i s  unc l ear whether the 

cons ensus human var iable doma in is a cu lminati on of d i ff erent 

var iable doma ins or a s ingle un iversal var iable doma in which i s  

homo logous t o  other human variable doma ins . 

With regards to the langauge " import ami_no acid" , i t  i s  

suggested the import amino acid b e  descr ibed in the f o l l owing v� 
amino apid seque�c�oi-1" � 
The l anguage vJ\IY'"' 

manner : " an import antibody compr is ing the 

a non-human antibody wh ich binds to . . .  " .  

" reasonably expected " i s  unclear s ince it i s  not known what 

criteria determines what is "rea sonable " .  

Cla im 1 rema ins rej ected and new c l a ims 1 9 - 2 1 are 

7 
rej ected '1 

y under 3 5  USC 1 1 2  f irst paragraph as lacking enabl ement for the 

language " at least a port ion" for the same reasons as set forth 

in pages 3 and 4 of paper # 1 3 . 

App l i cant states that th is language has been deleted from 

claim 1 ,  but , th is i s  not the case . Th i s  language has been moved 

to the beginn ing of the c l a im and the cla im conta ins the same 

obj ect iona lble language , therefore , the rej ect ion s et forth 
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previously sti l l  app l ies . 

The rej ection of claims 1-4 , 6-8 under 3 5  USC 1 0 1  i s  

w ithdrawn i n  view o f  the amendment to the c l a ims . 

The rej ect ion of c l a ims 9 - 1 3  as lacking ut i l ity is w ithdrawn 

in view of the argument set forth in the l etter of 2 / 3 / 9 3 . 

The obj ection to the spec i f ication and the rej ection o f  

c l a ims 1 - 1 1  under 3 5  USC 1·1 2  f irst paragraph is maint a ined and 

newly added cla ims 1 7 - 2 1 are rej ected for the reasons of record . 

The language " at l east a port ion" st i l l  rema ins in c laim 1 

and newly added c la ims 1 9 - 2 1 .  Therefore , the rej ecti on set forth 

previ ously on pages 3 - 4 of paper # 1 3  sti l l  appl ies . W ith regards 

to substitut ing an import CDR in place of the human CDR , the 

rej ecti on sti l l  app l ies , s ince there is no c l ear gu idance in the 

specif ication to enable one of ordinary ski l l  in the art to make 

the human " consensus var iable region" which is to conta i n  the 

cla imed substitution . It is true that once the amino acid 

sequences are known , it is routine to determine the CDRs 

a ccordi ng to Kabat , �nd substitute the rodent CDRs in p lace o f  

the human CDRs . However , the only guidance presented in the 

spe c i f i cation with regards to the substitut ions is the amino acid 

sequences of S EQ ID NO : 3 and 4 ,  whi ch are spec i f i c  var iable 

regions . The spec i f ication vaguely a l ludes to variable doma i n  

sequences whi ch are der ived from the most a bundant subc lasses but 

shows no way o f  making such variable domains . The fact remains 
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that app l icant has not c l early taught how to determine which 

amino acids are the ones to be substituted s ince there i s  only a 

s ing le exampl e  o f  the appropriate var iable region wh i ch is to 

support the . substitutions . 

The rej ection o f  c l a im 2 w ith regards to determining which 

residues are surface or bur ied res idues i s  withdrawn in view o f  

the argument presented explain ing that computer mode l ing i s  we l l  

known in the art to determine the pos ition of var ious amino acid 

residues . 

The rej ection of c l a ims 1 and 3 with regards to the language 

"reasonably" and newlycrA.dded c l a im 19 is ma inta i ned , s i nce there / . 
�� is no set standard for determin ing what i s  reasonable 

interact ion , or i nterfacing or what amount of glycosylat ion 

reasonably af fects binding . 

The rej ection of c l a ims 6 , 7  and 9 based on the speci f i c 

amino acids sequences wh ich are only relevant to IgG i s  

ma inta ined . App l icant argues that he is not required to 

exempl ify every embodiment , however , if the c l a im r equ ires the 

presence of a certa in sequence which does not exist in a 

particular isotype , than c learly there is a lack o f  enablement 

for making that part icular embodiment of the c l a im .  

The rej ect ions o f  claims 1 , 2 , 5 - 1 0  under 3 5  USC 1 0 2 ( a )  and 

1 0 2 ( b) is ma inta ined and newly added c l a ims 1 7 - 2 1 are rej ected 

under 3 5  USC 1 0 2 ( a )  and 3 5  USC 1 0 2 ( b )  as be ing ant i c ipated by 
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• • 

- 5 -

Queen et . a l . o r  Co et . a l . for the same reasons a s  set f orth in 

the previ ous Off ice action . 

App l icant argues that the distinct ion between the prior art 

and the i nstant i nvent i on is that the framework amino acids are 

chosen from a cons ensus human var iable reg i on .  However , a s  

previous ly ment ioned there is no c l ear ind i cat ion o f  what i s  

meant by consensus vari able regions and a s  it i s  stated by 

app l icant on page 14 of the response the chosen amino acids in 

the references may indeed be the same as what appl icant ca l ls 

consensus var iabl e  doma in sequences . 

The rej ection of c l a ims 3 and 4 under 3 5  USC 1 0 3  is 

mai nta i ned f or the same reasons as set forth i n  the previous 

Off ice a ct i on . App l icant aga in argues that the use of " consensus 

region variable doma ins" is d i f ferent from the pr ior art methods , 

however , as previously mentioned , the cons ensus amino acids may 

be the same as the most homol ogous murine antibodies of the 

references . The lack o f  c larity o f  the language " consensu s "  

amino acid region "  i s  what a l lows this parti cular i nterpretation 

of the c l a ims . 

Claims 17 , 18 ,  2 0  and 2 1  are rej ected under 3 5  U . S . C . § 1 1 2 , 

second paragraph , a s  be ing indef inite for fai l i ng to parti cu larly 

p oint out and dist,inct ly c l a im the subj ect , matter whi ch 

app l icant regards a s  the invention . New c l a ims 17 , 1 8 , 2 0 and 2 1  

are indef inite in that there are no di screte method steps . 
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THI S  ACTION IS MADE FINAL . Appl icant i s  reminded o f  the 

extension of time poli cy as set forth in 3 7  C . F . R .  § 1 . 1 3 6 ( a ) . 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THI S  FINAL 
ACTION I S  SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS 
ACTION . IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS 
OF THE MAI LING DATE OF THIS FINAL ACTION AND THE ADVI SORY ACTION 
IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED 
STATUTORY 'PERIOD , THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE 
ON THE DATE THE ADVISORY ACTION IS MAILED , AND ANY EXTENSION FEE 
PURSUANT TO 3 7  C . F . R . § 1 . 1 3 6 { a )  WILL BE CALCULATED FROM THE 
MAILING DATE OF THE ADVISORY ACTION . IN NO EVENT WILL THE 
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM 
THE DATE OF THI S  FINAL ACTION . 

Any inquiry concerning thi s  communication or ear l i er 
communications from the examiner should be directed to L i l a  
Fei see whose telephone number i s  ( 70 3 ) 3 08 - 2 7 3 1 .  

Any inquiry of a general nature or relat ing to the status of 
thi s  app l i cation should be directed to the Group receptionist 
whose telephone number i s  ( 7 0 3 )  3 08 - 0 19 6 . 

Fei se e / em 
May 18 , 1 9 9 3  

. ID L l)CEY 
SUPERVISORY PATENT EXAMINER 

GROUP 180 

>1/flJ 
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Sheet _1_ of _1_ .����•���-!F oRM PT0- 1 449 U . S .  Dept . of C011111erce 
Patent and T rademark Off i ce 

Atty Docket No.  
709 

Ser i a l  No. 
07/715 , 272 ) , __ 

r •. I $;i UST OF DISCLOSURES CITED BY APPLICANT 
....... 

App l i cant 

�!t \.l�� 
I Paul J .  Carter et a l .  

(Use several sheets i f  necessary) 

II F i l i ng Date I Group 
\)Q - ---�'>. June 1 4 ,  1 991 1 806 ., 
\1r,. \"- _ ,�)s . PATENT DOCUMENTS 

*Exami ner � TR�v-9' 
I n i t i a l s  Document Number Date Name C l ass Subc l ass F i l i ng Date 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

A I  

AJ 

AK 

FOR E I GN PATENT DOCUMENTS 

T rans l a t i on 
Document Number Date Country C l ass Subc l ass Yes N o  

A 

(/{Y' AL WO 90/07861 7/26/90 PCT 

AM 

AN 

AO 

AP 

OTHER D I SCLOSURES ( I nc l ud i ng Author, T i t le,  Date, Pert i nent Pages, E tc . )  Ice.- i AR le.ct" et •l • •  P,oc . N•t l .  ''"'· S<; • •  89, 4285-4289 ( 1 992) 

AS 

AT 

AU 

AV 

AW 

AX 

[*Examiner : I ni t i a l  i f  referenc considered, whether or not c i tat i on i s  i n  conformance w i t h  MPEP 609; D raw l i ne th rough c i tat i on 
i f  not i n  conformance and not cons i dered. I nc l ude copy of th i s  form w i th next commun i cat i on to appl i cant . 
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GENENTECH, INC. 

Attorney Docket No. 709 
Exam iner :L. FEISEE 

Group Art U nit 1 806 � I n  re Application of: Paul J. Carter 

�� ·Serial No . :  07/7 1 5272 

Filed: June 1 4, 1 99 1  

For: l m m u noglobulin Variants 

Honorable Commissioner of Patents 
and Trademarks 

Washington ,  D . C .  202 3 1  

Sir:  

Transmitted herewith is an amendment in  the above-identified application .  

The fee has been calculated a s  shown below. 

( Co l . 1 )  ( Co l . 2 )  ( Co l . 3 )  

C l a i ms  H i ghest No. Present Rate 
Rema i n i ng Previ ous l y  Extra 

After P a i d  For 
Amendment 

Tot a l  * 1 7  M i nus ** 21 = 0 x 22= 

I ndep. * 6 M i nus *** 1 0  = 0 x 74= 

--- F i rst  Presentat i on of Mul t i p l e  Dep. C l a i m  i + 230= 

� '-- .- · ..... , ' ) 

Addi t .  
Fee 

$ 0 

$ 0 

$ 

TOTAL . • • $ 0 
* I f  the entry i n  Co l .  1 i s  l ess than the entry i n  Col . 2 ,  w r i t e  11011 i n  Col . 3 .  

** I f  the " H i ghest Number Previ ous l y  Paid For" I N  T H I S  SPACE i s  l ess than 20, wri te 112011 i n  t h i s  space. 
*** I f  the " H i ghest Number Previ ous l y  P a i d  For" I N  T H I S  SPACE i s  l ess than 3, wr i te 11311 i n  th i s  space. 

The " H i ghest Number P revi ous l y  P a i d  For" ( Tota l  or I ndependent i s  the h i ghest number found f rom the 
equ i va l ent box in col . 1 of a pr i or amendment or the number of c la i ms  or i g i na l ly f i l ed. ) 

1 .  .1L No additional fee is required . 

2 .  Please charge any additional fees, including any fees necessary for extensions o f  time, 
or  credit overpayment to Deposit Account No. 07-0630. A duplicate copy of this 
sheet is enclosed. 
2L Any additional fi l ing fees required u nder 37 CFR 1 . 1 6 . 
2L Any patent applicatio n  processing fees u nder 37 CFR 1 .  1 7 . 

Dated: September 20, 1 993 �ff::;:k 
Janet E .  Hasak 
Registration No. 28,6 1 6 

CERT I F I CATE OF MAI L I NG 

I hereby cert i fy that th i s  correspondence i s  be i ng depos i ted w i th the U . S .  Postal  Serv i ce on the date be low as 
f i rst c l ass ma i l  in an envel ope addressed to: Commi ssioner of Paten s and Trademarks, ash i ngton, D . C .  2023 1 . 

Dated: 7...0 .S!?:pf /Cf q5 ___s.L.+J��- ��u...!:!:'::!iJ 
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9 Corres. and Mail • � ) i Q (p 
BOX Iii r� PATENT DOC KET 109 

IN THE UNITED STATES PA�ENT AND fR\_tMARK OFFICE 

n of 

Serial No. 07/7 1 5272 

� Filed : June 1 4, 1 99 1  

For: lmmunoglobul in Variants 

Group Art Unit: 1 806 

Examiner : L. FEISEE 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(41 5) 225-1 896 

PETITION AND FEE FOR EXTENSION OF TIME (37 CFR 1 . 1 36(a)) 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D .C.  20231  

Sir: 

Applicant petitions the Commissioner of Patents and Trademarks to extend the time for 

response to the Office action dated 1 9  May 1 993 for one month(s) from 1 9  August 1 993 to 1 9  

September 1 993.  The extended time for  response does not exceed the statutory period. 

Please charge Deposit Account Number 07-0630 in the amount of $ 1 1 0  to cover the cost of 

the extension .  Any deficiency or overpayment should be charged or  credited to this deposit accou nt. 

A duplicate of this sheet is enclosed. 

Date: September 20, 1 993 

09/24/93 07715272 CS14005 

Respectfu lly submitted, 

G ENENTECH,  INC.  

Janet E .  Hasak 
Reg . No. 28,6 1 6 

07-0630 140 1 15 

CERTIFICATE OF MAILING (37 CFR l .8a) 

110 . oocH 

I hereby cert i fy that t h i s  paper i s  being deposi ted w i th the Uni ted S tates Pos t a l  Service on the date shown 
below w i t h  suf f i c i ent postage as f i rst c l ass ma i l in an envel ope addressed to the: Conmi ss i oner of Patents and 
T rademarks , Wash i ngton, o . c .  20231 . 

� -�J1UJ(}4- '"°' '"""''"' 20, 1 993 L� StraSbaUgh � · · 
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For: Immunoglobulin Variants 460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
( 415) 225-1896 

AMENDMENT AFTER FINAL REJECTION PURSUANT TO 37 CFR § 1 .116 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

This is responsive to the Office Action mailed May 19, 1993, which is a final 

rejection of claims 1 to 11 and 17 to 21 .  Claims 12 & 13 have been allowed. A request for 

a one-month extension of time to respond is submitted herewith, bringing the due date 

for this response to September 20, 1993 as September 19 is a Sunday. This response is 

timely filed. 

IN THE SPECIFICATION: 

w014.u 

On page 19, line 3, please delete "effect or" and insert -effector--. 

On page 87, ple�se amend Table 1 as follows: 

line 6, please amend the heading of the second to last column to read 

--Kdt __ ; 
lines 6 & 7, please amend the heading of the last column to read --Relative 
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cell proliferationL-; 

line 8, please delete "proliferation+"; 

line 10, please amend the second to last column to read -25-- and the last 

column to read --102-. 

IN THE CLAIMS: 

Please cancel claims 14-16 and 18 from the application, without prejudice. Please 

amend claims 1, 3, 7, 17, 19, 20 and 21 as follows: 

1: (Twice amended) A method for making [at least a portion of] a humanized 

antibody variable domain comprising amino acid sequence� of an import antibody 

comprising a non-human antibody which is desired to be humanized [(import 

antibody)] and a human antibody, comprising the steps of: 

-a. obtaining the 'amino acid sequences of an import variabl� domain and of " . I --0-\{ / a consensus human variable domain of a human ifumunoglobulin 

, subsrou�0 ;VoµJ 

w014.u 

'· ' / 
b. identifying Complementarity Determining Region (CDR) amino acid 

sequences in the import and the human amino variable domain sequences; 

c. substituting an import CDR amino acid sequence for the corresponding 

human CDR amino acid sequence; 

d. aligning the amino acid sequences of a Framework Region (FR) of the 

import antibody and the corresponding FR of the consensus antibody; 

e. identifying import antibody FR residues in the aligned FR sequences that 

are non-homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is 

[reasonably] expected to have at least one of the following effects: 

1 .  non-covalently binds antigen directly, 

2. interacts with a CDR; or 

3. participates in the V L - V H interface by affecting the proximity or 

orientation of the V L and V H regions with respect to one another; 
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g. for any non-homologous import antibody amino acid residue which is 

expected to have at least one of these effects, substituting that residue for 

the corresponding amino acid residue in the consensus antibody FR 

sequence; and 

h. preparing a humanized antibody variable domain having amino acid 

sequences determined in steps a-g. 

Itt claim 3, line 4, please delete "reasonably" . 

7. (Twice ·amended) A method for making a humanized antibody comprising 

providing an import antibody comprising a non-human antibody variable domain 

amino acid sequence which is desired to be humanized [(import antibody)] 

having a CDR and a FR, obtaining the amino acid sequence of [at least a portion 

of] a consensus human antibody variable domain of a human immunoglobulin 

subgroup, having a CDR and a FR, substituting the non-human CDR for the 

human CDR in the consensus human antibody variable domain, and then 

substituting an amino acid residue for the consensus amino acid residue at at 

least one of the following sites: 

4L, 35L, 36L, 38L, 43L, 44L, 46L, 58L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 70L, 

71L, 73L, 85L, 87L, 98L, 2H, 4H, 24H, 36H, 37H, 39H, 43H, 45H, 49H, 58H, 60H, 

68H, 69H, 70H, 73H, 74H, 75H, 76H, 78H, 91H, 92H, 93H, and 103H. 

17. (Amended) A method of making a humanized antibody variable domain 

comprising the step of substituting Complementary Determining Region (CDR) 

amino acid residues of a variable domain of a non-human antibody for the 

corresponding CDR amino acid residues of [using] a consensus human antibody 

variable domain amino acid sequence of a human immunoglobulin subgroup [in 

the preparation of a humanized antibody] . 

w014.u 
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19. (Amended) A method for making an improved antibody, comprising amino acid 

sequence.§. from an import antibody comprising a non-human [(import)] antibody 

and a human antibody, comprising the steps of: 

w014.u 

a. obtaining the amino acid sequences of [at least a portion of] an import 

antibody variable domain and of a consensus human antibody variable 

domain of a human immunoglobulin subgroup: 

b. identifying Complementarity Determining Region (CDR) amino acid 

sequences in the import and the human [amino] variable domain 

sequences; 

c. substituting an import CDR amino acid sequence for the corresponding 

human CDR amino acid sequence; 

d .  aligning the amino acid sequences of  a Framework Region (FR) of the 

import antibody and the corresponding FR of the consensus antibody; 

e. identifying import antibody FR residues in the aligned FR sequences that 

are non-homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is 

[reasonably] expected to have at least one of the following effects: 

1 .  non-covalently binds antigen directly, 

2. interacts with a CDR; or 

3. participates in the V L - V H interface by affecting the proximity or 

orientation of the V L and V H regions with respect to one another; 

g. for any non-homologous import antibody amino acid residue which . is 

[reasonably] expected to have at least one of these effects, substituting that 

residue for the corresponding amino acid residue in the consensus 

antibody FR sequence[; and] ; and 

h. preparing an improved, humanized antibody having amino acid sequences 

determined in steps a-g; and 

i. evaluating the antigen binding or immunogenicity of the improved, 
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humanized antibody with respect to the parental antibody. 

20. A method of making a humanized antibody comprising the step of making the 

antibody identified [, following the identification of an antibody] by the method 

of any one of claims [1,] 7[,] or 17 [-19, the manufacture of the antibody]. 

21.  A method of making a humanized antibody comprising the step of expressing 

nucleic acid encoding the antibody identified [, following the identification of an 

antibody] by the method of any one of claims 1, 7, [or] 17L [-] or 19 [, the 

expression of nucleic acid encoding the antibody] . 

REMARKS 

The claims pending in this application are claims 1 to 13, 17 and 19 to 21 .  

Applicants have canceled claims 14 to 16 and 18, without prejudice to file divisional 

applications directed thereto. 

The proposed amendments to the claims are purely in response to the rejections 

of the Final Action. No new matter has been introduced by the claim amendments. 

These amendments should be considered under Rule 116 because they do not introduce 

issues not already fully joined in this case and because they are believed to place the 

claims in better condition for appeal. Further, they are offered in a good faith effort to 

place this case in condition for allowance. 

I. Amendments 

The specification has been amended to correct obvious typographical errors. With 

respect to the amendment to Table 1 on page 87, a copy of Carter et al., Proc. Natl. Acad. 

Sci., 89, (1992) is attached, which is a publication of the experimental data disclosed in 

the above application, and was published after the filing date thereof. It is clear that the 

w014.u 
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last two column headings of Table 1 were inadvertently superimposed and the 

amendment to the specification serves merely to correct these errors. It would have been 

obvious from the information provided on page 87 of the specification, that the last two 

headings were intended to be "Kd nM", and "Relative cell proliferation", respectively, as 

the key under Table 1 discloses what the headings indicated by t and t are. Also, it is 

clear that the figures in the last two columns of the first line of data in Table 1 were 

intended to be 25 and 102 respectively, and were inadvertently superimposed. 

Applicants respectfully request that the specification be amended to correct the obvious 

� typographical errors discussed above. 

Claims 1, 7, 17 and 19 have been amended to refer to the consensus human 

variable domain "of a human immunoglobulin subgroup", with support for the 

amendment found on at least page 16,, lines 29-32 and page 17, line 4. Claim 17, 19, and 

20 have been amended to recite a preamble and a positive step, which steps are clear 

from at least the original set of claims filed. 

II. Rejections under 35 U.S.C. § 112, second paragraph 

Most of the rejections under 35 U.S.C. § 112, second paragraph, which were raised 

in the earlier Office Action dated October 5, 1992 have been withdrawn. Applicants 

thank the Examiner for withdrawing these rejections. 

The Examiner has, however, maintained some of the rejections under 35 U.S.C. 

§ 112, second paragraph, which relate to claims 1, 3-5 and 7. The separate sets of 

rejections are addressed separately below. 

A. The Examiner has maintained the rejection of claim 1 with respect to the 

phrase "consensus human variable domain" because it is allegedly not clear whether the 

consensus domain is a culmination of different variable domains or a single universal 

variable domain which is homologous to other human variable domains. 

In the interests of expediting examination, claims 1, 7, 17 and 19 have been 

amended to recite that the consensus human variable domain is "of a human 

w014.u 
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immunoglobulin subgroup". Information concerning the amino acid sequences of the 

variable domains of antibodies belonging to various human immunoglobulin subgroups 

was compiled by Kabat et al., Sequences of Proteins of Immunological Interest, Fourth 

Edition, U.S. Dept. of Health & Human Services, pubs., (1987), a copy of which is 

_ attached to the enclosed Kelley Declaration as Exhibit "B". Kabat et al. grouped various 

heavy and light chain variable domains according to their amino acid sequence identity 

to form several human immunoglobulin "subgroups" i.e. human kappa light chains 

subgroups I to IV, human lambda light chains subgroups I to VI and human heavy 

chains subgroups I to ill (see pages 41-76 and 160-167 of Kabat et al. ) .  The "occurrences 

of most common amino acids" at each position of the variable domain are provi_ded in 

the second to last column for each immunoglobulin subgroup in Kabat et al. The 

consensus human variable domain claimed in the above application is an amino acid 

sequence comprising the most commonly occurring amino acid residues at each position 

of the variable domain for a particular human immunoglobulin subgroup as defined by 

Kabat et al. It would have been readily apparent, to the ordinarily skilled biochemist, 

what constitutes a consensus human variable domain of a human immunoglobulin 

subgroup upon reading the above application. 

Applicants respectfully request the withdrawal of the rejection of claim 1 as 

indefinite in light of the above submissions. 

B. The Examiner has suggested that the "import amino acid" be described as "an 

import antibody comprising the amino acid sequence of a non-human antibody which 

binds to . . .  " .  Applicants understand that the Examiner considers that inclusion of the 

wording "import antibody" in parentheses is unclear and that the rejection relates to 

claims 1, 3, 4, 5 and 7. In order to overcome the rejection, claims 1, 7 and 19 have been 

amended to recite "an import antibody comprising a non-human antibody ... " . The non

human, import antibody may be the muMAb4D5 disclosed in Example 1 of the 

application, for example. Claims 3-5 depend on claim 1 and because there is dear 

antecedence basis for the phrases "import antibody variable domain amino acid 
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sequence", "import sequence" and "import antibody" in claim 1, the rejection of these 

claims is also rendered moot. 

C. The Examiner has maintained the rejection of claim 1 under 35 U.S.C. §112, 

second paragraph, with respect to the wording "reasonably expected" on the grounds 

that it is not known what criteria determines what is "reasonable". In order to obviate 

the rejection, Applicants have deleted the word "reasonably" from claims 1 ,  3 and 19. 

Applicants respectfully submit that the amendment to the claims renders the rejection 

moot. 

Applicants respectfully request that the maintained rejections of claims 1, 3-5 and 

7 under 35 U.S.C. § 1 12, second paragraph, be withdrawn in light of the amendments 

to the claims and the submissions under paragraphs A to C above. 

III. Objection and Rejections under 35 U.S.C. § 112, first paragraph 

The Examiner has maintained the objection to the specification and the rejection 

of claims 1 to 1 1  under 35 U.S.C. § 112, first paragraph as lacking enablement. New 

claims 17 to 21 have also been rejected under 35 U.S.C. § 112, first paragraph as lacking 

enablement. The various sets of rejections are addressed separately below. 

A. The Examiner has maintain�d the rejection of claim 1 and has rejected claims 

19 to 21 for including the language "at least a portion". In the interests of expediting 

examination, claims 1, 7 and 19 have been amended by deleting the wording "at least 

a portion of" therefrom. Applicants submit that the amendment of the claims renders the 

rejection of claims 1 and 19-20 under 35 U.S.C. § 112, first paragraph, moot and 

respectfully request the withdrawal thereof. 

B. The Examiner has maintained the rejection that step c) of claim 1 (i.e. the step 

of substituting an import CDR amino acid sequence for the corresponding human CDR 

amino acid sequence) is not enabled by the specification. The Examiner asserts that 

there is no clear guidance in the specification to enable one of ordinary skill in the art 

to make the human "consensus variable domain". The Examiner further asserts that the 
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only guidance presented in the specification with regards to the substitutions is the 

amino acid sequences of SEQ ID NO: 3 and 4. Applicants understand that the basis for 

the Examiner's rejection is that the information provided in the specification would not 

have enabled the ordinarily skilled biochemist to carry out the methods claimed in order 

_to produce a humanized antibody. 

Applicants respectfully traverse this rejection on the grounds that the specification 

is enabling for the method claimed. In support of , the above position, a Declaration 

pursuant to 37 C.F.R. § 1.132 by Robert Kelley is attached. See specifically his opinion 
/' 

in paragraph 3 and the bases for this opinion set forth in paragraphs'-4 to 7. 

This Declaration was not earlier submitted because it was believed, in good faith, 

that the rejection would be overcome without the need for a Declaration. Applicants 

respectfully request the entry of this Declaration in the above application pursuant to 

Rule 116, because it does not introduce issues not already fully joined in this case. The 

Declaration is offered in a good faith effort to place this case in condition for allowance. 

As discussed under section II (A) above and in paragraph 4 of the Kelley 

Declaration, the consensus human variable domain constitutes an amino acid sequence 

comprising the most commonly occurring amino acids at each position in the variable 

domain of a particular human immunoglobulin subgroup as defined by Kabat et al. The 

immunoglobulin subgroups referred to in Kabat et al. were grouped according to the 

amino acid sequence homology between human immunoglobulin variable domains, and 

the most commonly occurrmg amino acids at each position in the variable domain for 

each subgroup were identified (i.e. the "consensus human variable domain") .  The skilled 

biochemist could have used the consensus human variable domains of the light chain 

and heavy chain subgroups having the greatest number of sequences therein (i.e. light 

chains kappa subgroup I and heavy chains subgroup ID) as disclosed in Kabat et al. (see 

page 17, first paragraph of the specification) to humanize the non-human antibody of 

interest. Alternatively, the skilled biochemist could have chosen the consensus human 

variable domain of another human immunoglobulin subgroup as defined in Kabat et al. 
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i.e. the consensus human variable domain for human kappa light chains subgroups II 

to IV, human lambda light chains subgroups I to VI, or human heavy chains subgroups 

I or II (see pages 41-76 and 160-167 of Kabat et al. ) .  Therefore, the skilled biochemist 

could have elected to use a consensus human variable domain other than those defined 

as SEQ ID NO: 3 & 4 on page 17 of the above application, as the consensus human 

variable domains for other subgroups were compiled in Kabat et al. Page ix of Kabat 

et al. identifies the residues forming the CDR regions of heavy and light chain variable 

domains tabulated from human and mouse variable domains. Kabat et al. have adopted 

standardized numbering for each of the residue locations. Accordingly, the skilled 

biochemist could have identified the CDR regions of the consensus human variable 

domain and the import variable domain using the teachings of Kabat et al. Alternatively, 

the structural definition of Chothia et al., /. Mol. Biol., 196: 901-917 (1987) (see page 16, 

third paragraph of the specification) could have been adopted to identify the CDR 

regions of the consensus and import variable domains. See paragraph 4 of the Kelley 

Declaration. The above submissions show that steps a & b of claim 1 were enabled by 

the specification as filed. 

Also, step c of claim 1 could have been carried out by the ordinarily skilled 

biochemist using the �ormation provided in the spec�fication and techniques such as 

manual tabulation of amino acid sequences or a computer program which was known 

in the art prior to June 14, 1991.  See paragraph 5 of the Kelley Declaration. 

Steps d to g of claim 1 would similarly have been straightforward to perform. 

These steps of claim 1 relate to the identification of Framework Region (FR) residues in 

the consensus human variable domain which are non-homologous to the corresponding 

import FR residues and replacement of such non-homologous human residues with 

corresponding import residues, if the residues are expected to haye any one of the effects 

specified in step f. The locations of FR residues in human and mouse variable domains 

are indicated in Kabat et al. (see page ix) and the structural definition of the FR's was 

available (see Chothia et al.) Hence, it would have been straightforward for the skilled 
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immunologist to identify the FR residues in the consensus human variable domain and 

the import sequence. Using computer programs available before June 14, 1991, the 

skilled biochemist would have been able to study the 3-dimensional structure of the 

antibody in order to establish whether a particular non-homologous import amino acid 

residue is likely to have one of the effects discussed in section f of claim 1 .  Information 

is provided on pages 14 to 16 of the specification which would have enabled the skilled 

biochemist to determine whether any non-homologous residue(s) would be expected to 

have the effects claimed. The techniques claimed in steps d to g of claim 1 could have 

been carried out routinely by a person versed in the relevant art, prior to June 14, 1991. 

See paragraph 6 of the Declaration. 

As discussed in paragraph 7 of the Declaration, once the primary amino acid 

sequence of the antibody had been characterized, it would have been routine to make 

the protein using recombinant tec�iques or a peptide synthesizer, which techniques 

were well known in the art prior to the filing date of the above application. 

Applicants conclude that, contrary to the Examiner's assertions, the ordinarily 

skilled biochemist would have been able to carry out the method claimed in the above 

application, using the information provided in the specification and techniques which 

were well known in the relevant art, prior to June 14, 1991 .  

Accordingly, Applicants request that the rejection of claim 1 under 35 U.S.C. § 

1 12, first paragraph, be reconsidered and withdrawn in light of the above submissions 

and the Declaration. 

C. The Examiner has maintained the rejection of claims 1 and 3, and has rejected 

claim 19 under 35 U.S.C. § 1 12, first paragraph, with respect to the wording "reasonably" 

therein. In order to obviate the rejection, the wording "reasonably" has been deleted from 

claims 1 ,  3 and 19. 

Accordingly, Applicants request that the rejection of claims 1, 3 and 19 under 35 

U.S.C. § 1 12, first paragraph, be withdrawn. 
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enablement under 35 U.S.C. § 112, first paragraph, the Examiner's position being that the 

amino acids are relevant to IgG only and not to other isotypes. Applicants respectfully 

traverse this rejection on the basis that the immunoglobulin sites claimed would have 

been relevant with respect to antibodies, other than IgG antibodies. Applicants refer the 

_ Examiner to paragraphs 8 & 9 of the Kelley Declaration which support this position. The 

Examiner appears to suggest that the rejected claims cover sequences which would not 

be found in immunoglobulin isotypes, other than IgG isotypes. However, as pointed out 

fu paragraph 9 of the Kelley Declaration, the claims refer to positions or sites of the 

variable domain, not specific amino acid residues. These sites relate to the position of 

a residue in the 3-D structure of the variable domain. Kabat et al. have used universal 

numbering for the amino acid residue locations of the variable domains for each of the 

immunoglobulin subgroups mentioned th,erein. The FR residue sites indicated may be 

occupied by an amino acid residue which is non-homologous to the corresponding 

consensus human variable domain residue, and which residue is likely to have at least 

one of the effects discussed in step f of claim 1. The residue at the particular site can 

be any amino acid residue, depending on the antibody in which it is located. These 

residue locations or sites are applicable across species (see page 16, line 8). Accordingly, 

it is likely that an amino acid residue located at one of the sites indicated in claims 6, 7 

and 9 will have one of the effects of claim 1 (step f) regardless of the antibody in which 

it is located. It is apparent that the particular sites claimed are applicable to 

. immunoglobulins other than IgG. 

Accordingly, Applicants submit that the rejection of claims 6, 7 & 9 under 35 

U.S.C. § 112, first paragraph, should be reconsidered and withdrawn in light of the 

above submissions and Declaration. 

In light of the submissions presented in paragraphs A to D above, Applicants 

respectfully request that the objection to the specification and the rejection of claims 1-1 1 

and 17-21 under 35 U.S.C. §112, first paragraph, be withdrawn. 

Applicants thank the Examiner for withdrawing the rejections which were raised 
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under 35 U.S.C. § 101 in the earlier Office Action dated October 5,  1992 . 

IV. Rejection of claims 1,  2 and 5-10 under 35 U.S.C. 102 (a) and 102(b) 

The rejection of claims 1, 2 and 5-10 under 35 U.S.C. § 102(a) and 102(b) has been 

_ maintained and newly added claims 17-21 have been rejected under 35 U.S.C. § 102(a) 

and 102(b) as being anticipated by Queen et al. , Proc. Natl. Acad. Sci., 86:10029-10033 

(1989) and Co et al., Proc. Natl. Acad. Sci., 88:2869-2873 (1991).  The basis for the rejection 

i's that there is allegedly no clear indication as to what is meant by the consensus human 

variable domain claimed in the above application. 

To constitute anticipation, all material elements of a claim must be found in one 

prior art source. In re Marshall, 198 USPQ 344 (CCP A 1978), In re Kalm, 154 USPQ 10 

(CCPA 1967). Applicants will show that Queen et al. and Co et al. do not contain all 

material elements of claims 1, 2, 5-10 and 17-21 . 

The nature of the "consensus human variable domain of a human 

immunoglobulin subgroup" as defined in the claims as amended has been discussed 

above under Section II(A) of this response and in paragraph 4 of the Kelley Declaration, 

those discussions being incorporated herein. Applicants submit that the meaning of the 

phrase consensus human variable domain of a human immunoglobulin subgroup would 

have been clearly understood by those skilled in the art upon reading the specification. 

The prior art relied upon in the Office Action fails to disclose a method of making a 

humanized antibody using a consensus human variable domain to "humanize" a non

human antibody. The Declaration by Kelley supports this position. In particular, 

Applicants direct the Office's attention to paragraphs 11-13 of the attached Declaration. 

It is apparent from the information given in Table 1 of Exhibit C and in the Figures of 

Exhibits D and E of the Kelley Declaration (see paragraphs 12 & 13 thereof), that the 

variable domains of the human immunoglobulin sequences used by Queen et al. and Co 

et al. are not a consensus human variable domain of any human immunoglobulin 

subgroup as set forth in the claims of the above application. 
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Since, as shown above, Queen et al. and Co et al. do not teach all the material 

elements of the instant claims as required under Marshall and Kalm, supra, Applicants 

respectfully submit that the rejection of claims 1, 2, 5-10 and 17-21 under 35 U.S.C. § 

102(a) and (b) can not be upheld and therefore request that the rejections be withdrawn. 

V. Rejection of claims 3 and 4 under 35 U.S.C. § 103 

The rejection of claims 3 and 4 as unpatentable under 35 U.S.C. § 103 over Queen 

et al. or Co et al., supra, in view of Wallick et al., J. Exp. Med., 168 (1988) has been 

maintained. The basis for the rejection relates to the alleged lack of clarity of the 

language "consensus human variable domain" in the claims of the above application. The 

consensus human variable domain as defined in the above application would have been 

readily understood by the ordinarily skilled biochemist (see paragraph 4 of the Kelley 

Declaration). Claim 1 of the above application relates to a method of using a consensus 

human variable domain to "humanize" a non-human antibody (e.g. muMAb4D5). As 

established in section IV above, use of a consensus human variable domain from a 

human immunoglobulin subgroup is not disclosed in Queen et al. or Co et al. 
The publication by Wallick et al. does not compensate for the deficiencies in the 

primary references. Wallick et al. refer to the importance of glycosylation for maintaining 

antigen binding affinity of monoclonal antibodies. Wallick et al. fail to disclose or suggest 

a method of humanizing a non-human antibody, much less a method of humanizing a 

non-human antibody using a consensus human variable domain of a immunoglobulin 

subgroup. The skilled biochemist would have had no motivation to use a consensus 

human variable domain based on the prior art referred to in the Office Action, because 

the prior art techniques had all relied upon using a human variable domain sequence 

which has the closest sequence homology to the non-human variable sequence (to be 

humanized) in order to reduce the likelihood of introducing distortions into the CDR's 

(see column 2 on page 10031 of Queen et al.) and "to retain high binding affinity in the 

humanized antibody" (see column 1 on page 2871 of Co et al. ) . The method claimed in 
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the above application does not rely on a high degree of homology between the variable 

domain of the non-human sequence and the consensus variable domain which is used 

to humanize the non-human sequence. 

Also, as supported by paragraph 15 of the Kelley Declaration, the invention 

_ claimed in the above application resulted in an unexpected result which could not have 

been reasonably predicted from the prior art. It was surprising that a consensus variable 

domain of a selected immunoglobulin subgroup could be used to humanize a non

human antibody, regardless of the degree of homology between the human and non

human amino acid sequences. It was also surprising that the humanized antibody so 

formed retained, and in some instances, had increased antigen binding affinity compared 

to the non-human antibody from which it was derived. The above application shows 

that the huMAb4D5-8 variant actually binds the p 185HER2 ECD 3-fold more tightly than 

muMAb4D5 (see page 82 lines 31 & 32 .to page 83, line 1 of the specification) which 

could not have been predicted by the ordinarily skilled biochemist. See paragraph 15 of 

the Kelley Declaration. The evidence of unexpected results in Applicants' application is 

sufficient to support a conclusion of nonobviousness. Ralston Purina Co. Far-Mar-Co., 

Inc., 222 USPQ 863 (DC KS, 1984). 

It is apparent that the invention claimed in claim 1 was novel and nonobvious 

over the citations because the combination of the prior art failed to disclose, or suggest, 

the invention claimed in claim 1 and, moreover, the method resulted in a new and 

unexpected result which could not have· been reasonably predicted from the art. 

Claims 3 & 4 depend on claim 1 which, as established above, is novel and 

nonobvious over the citations. Claim 3 refers to the step of finding any glycosylation site 

which is likely to affect the antigen binding or affinity in the import antibody and 

substituting the glycosylation site into the consensus amino acid sequence. Claim 4 refers 

to the step of replacing glycosylation sites of the consensus domain with the 

corresponding import amino acid residues if such glycosylation sites are not present in 

the import sequence. These claims would not have been obvious over the prior art of 
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record because the prior art failed to disclose the use of a human consensus variable 

domain to humanize the non-human antibody. Accordingly, the skilled biochemist 

would have had no motivation to replace or insert glycosylation sites into a consensus 

amino acid sequence, as claimed in claims 3 and 4 of the application. See paragraph 15 

_ of the Kelley Declaration. 

The law is clear that obviousness cannot be established by combining the 

teachings of the references to produce the claimed invention, absent some teaching, 

suggestion, or incentive supporting the combination. ACS Hospital Systems, Inc. v. 

Montefiore Hospital, 221 USPQ 929, 933 (Fed. Cir. 1984). The above discussion shows that 

the cited references, alone or in combination, lack the requisite teaching of the use of a 

consensus human variable domain to humanize a non-human antibody. In this case, the 

combined art would not have reasonably enabled or motivated the skilled practitioner 

to use a human consensus variable domain in this manner, which provides a method of 

making improved humanized antibodies. Accordingly, it is clear that the invention 

claimed in claims 3 & 4 is novel and nonobvious over the prior art of record. 

Applicants submit that the rejection of claims 3 and 4 under 35 U.S.C. § 103 

should be reconsidered and withdrawn in light of the above submissions and the 

Declaration. 

VI. Rejection of claims 17,18, 20 and 21 under 35 U.S.C. §1 12, second paragraph. 

Claims 17, 18, 20 and 21 have been rejected under 35 U.S.C. § 112, second 

paragraph, as being indefini�e in that there are allegedly no discrete method steps. In 

order to obviate the rejection, claims 17, 20 and 21 have been amended to each recite a 

definite method step and claim 18 has been deleted. 

Applicants respectfully request the withdrawal of the rejection of claims 17, 20, 

and 21 under 35 U.S.C. § 1 12, second paragraph, in light of the amendments to the 

claims. 

As all objections and rejections have been addressed and overcome, Applicants 

w014.u 

276 of 389 BI Exhibit 1094



• • 

07/715272 Page No. 17 

believe that the claims are now in condition for allowance. Notice to that effect is 

respectfully requested. If the Examiner has any questions concerning the response, she 

should feel free to call the undersigned attorney at the number indicated above. 

Date: September 20, 1993 

Respectfully submitted, 
GENENTECH, INC. 

� £ � 
Janet E. Hasak 
Reg. No. 28,616 

CERTIFICATE OF MAILING (37 CFR 1 . 8a) 
I hereby certify that this paper is being depos ited with the United States Postal Service on the date shown 
below with suf f icient postage as f irst class mail in an envelope addressed to the : Commis s i oner of Patents and 
Trademarks , Washington, D . C .  202 3 1 .  

Date : September 2 0 ,  1 9 9 3  
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PATFhNT DOCKET 709 

HE UNITED STATES PATENT AND TRADEMARK OFFICE 

Group Art Unit: 1 806 

Paul J .  Carter et a l .  Examiner: L. FEISEE 

Serial  No. 07/7 1 5272 

Filed : June 1 4, 1 99 1  

For : lmmunoglobulin Variants 460 Point San Bruno Boulevard 
South San Fran.cisco, CA 94080 

DECLARATION OF ROBERT F. KELLEY PURSUANT TO 37 CFR § 1 .  1 32 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D .C .  20231  

Sir :  

I ,  ROBERT F.  KELLEY, do hereby declare as follows: 

1 .  I received my Ph . D .  in  Biochemistry in  1 984 from the University of Iowa. Following my Ph.D, 

I was a N IH postdoctoral fellow in the Department of Molecular Biophysics & Biochemistry at Yale 

University from July 1 984 to December 1 985 .  In  1 986, I joined the Biocatalysis Department at 

Genentech, Inc .  as an Associate Scientist. In  September 1 988, I was promoted to Scientist and I am 

employed in  that capacity at present. (The Biocatalysis Department has been renamed " Protein 

Engineering" } .  I am the author or co-author of 22 publications relating to the 3-0 structures and folding 

of various proteins. A copy of my curriculum vitae is attached as Exhi bit "A" .  

2 .  I understand that the Patent Office has rejected the above application on the basis that the 

application as fi led does not provide sufficient disclosure to enable a skil led biochemist to carry out the 

method of claim 1 because the Examiner believes no clear guidance exists in  the specification to allow 

a skil led biochem ist to make the "consensus human variable domain "  and substitute an import ( i .e .  non-

human} Complementary Determining Region (CDR} amino acid sequence for the corresponding human 

CDR amino acid sequence, as set forth in claim 1 .  I further understand that the Office considers that 
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the only guidance in the specification with regards to the substitutions is the amino acid sequences of 

SEQ ID NO:  3 and 4.  

3 .  I have read the above application, the Office Action date May 1 9, 1 992 (Paper # 1 7) 

rejecting the claims of the application, and the proposed amendment of the claims in response to the 

rejection . In my opinion, the ski l led biochemist could have readily carried out the method of claim 1 in 

order to make a humanized antibody, using the general knowledge available in the field on and before 

June 1 4, 1 99 1 , and the information given in the above application.  The bases for my opinion are given 

in paragraphs 4 to 7 below. 

4 .  Cla im 1 relates to a method of making a humanized a ntibody. Steps a and b of c la im 1 ,  as 

amended, d iscuss identification of the CDR amino acid sequences of a non-human import antibody (to 

be humanized) and a consensus human variable domain of a human immunoglobuli n  subgroup.  The 

, 
consensus human variable domain constitutes an amino acid sequence com prising the most commonly 

occurring amino acids at each position in  the variable domain of a particular human immunoglobulin 

_subgroup as defined by Kabat et al. , Sequences of Proteins of Immunological Interest, Fourth Edition, 

U.S. Dept. of Health & Human Services, pubs., ( 1 987),  a copy of which is  attached as Exhibit " B " .  The 
-

immunoglobulin subgroups referred to i n  Kabat et al. were g rouped according to the amino acid 

sequence homology between human immunoglobulin variable domains, and the most commonly 

occurring amino acids at each position in  the variable domain for each subgroup were identified ( i .e .  

the " consensus human variable domai n " ) .  The skil led biochemist could have used the consensus human 

variable domains of  the light chain and heavy chain su bgroups having the greatest number of sequences 

( i .e .  l ight chains kappa subgroup I and heavy chains subgroup I l l )  as d isclosed in Kabat et al. (see page 

1 7, first paragraph of the specification) to humanize the non-human antibody of interest. Alternatively, 

the skil led biochemist could have chosen the consensus human variable domain of another human 

immunoglobulin subgroup as defined in  Kabat et al. ( i .e. the consensus human variable domain for 

human kappa light chains subg roups I I  to IV, human lambda light chains subgroups I to VI, or human 
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heavy chains subgroups I or I I  [see pages 41 -76 and 1 60- 1 67 of Kabat et al. ) ) .  Therefore, the skil led 

biochemist could have elected to use a consensus human variable domain other than those defined as 

SEQ ID NO: 3 & 4 on page 1 7  of the above application, as the consensus human variable domains for 

other subgroups were compiled in Kabat et al. Page ix of Kabat et al. identifies the res idues forming 

the CDR regions of heavy and l ight chain variable domains tabulated from human and mouse variable 

domains. Kabat et al. have adopted standardized numbering for each of the residue locations.  

Accordingly, the skilled biochemist could have identified the CDR regions of the consensus human 

variable domain and the import variable domain using the teachings of Kabat et al. Alternatively, the 

structural definition of Chothia et al. , J. Mo/. Biol. , 1 96:  90 1 -9 1 7  ( 1 987} (see page 1 6, third paragraph 

of the specification} could have been adopted to identify the CDR regions of the consensus and import 

variable domains. Hence, it would hav.e been straightforward for the ski l led biochemist to carry out 

steps a and b of claim 1 using the information provided in the specification. 

5 .  Step c of cla im 1 discloses the step of replacing the corresponding human CDR sequence 

with the import CDR amino acid sequence. This step could have been carried out routinely by the skil led 

biochemist by manual tabulation or using a computer program such as the ALIG N program, (Dayhoff 

et al. , Meth. Enzymol. , 9 1  :5 24-545 [ 1 983]} which was available prior to June 1 4, 1 99 1 . Steps a to c 

of claim 1 would have resulted in the characterization of a primary amino acid sequence encoding a 

humanized variable domain with import ( non-human) CDR regions . 

6. Steps d to g of claim 1 relate to the identification of Framework Region (FR) residues in the 

consensus human variable domain which are non-homologous to the corresponding import FR residues 

and replacement of such non-homologous human residues with corresponding import residues,  if the 

residues are expected to have any one of the effects specified in  step f. The locations of FR residues 

i n  human and mouse variable domains are indicated in Kabat et al. (see page ix) and the structural 

definition of the FR's was available (see Chothia et al. ) Hence, it would have been straightforward for 

the skil led immunologist to identify the FR residues in the consensus human variable domain and the 
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import sequence . Using computer programs (such as the INSIGHT program [Biosym Technologies], 

available before June 1 4, 1 99 1 ) , the skil led biochemist would have been able to study the 3-

dimensional structure of an antibody in order to establish whether a particular non-homologous import 

amino acid residue is l ikely to have one of the effects discussed in section f of claim 1 .  I nformation is 

provided on pages 1 4  to 1 6 of the specification which would have enabled the s kil led biochemist to 

determine whether any non-homologous residue(s) would be expected to have the effects claimed. The 

techniques claimed in steps d to g of claim 1 could have been carried out routinely by a person versed 

in the relevant art, prior  to June 1 4, 1 99 1 . 

7 .  Steps a to g of claim 1 would have lead to the characterization of an amino acid sequence 

of a humanized antibody havi ng non-human CDR amino acid residues and, optionally, having one or 

more non-human FR residues . I n  order to p repare the humanized antibody as claimed in cla im 1 ,  step 

h, the skilled biochemist could have synthesized the antibody using a peptide synthesizer which was 

com mercially available before June 1 4, 1 99 1 . Alternatively, the antibody could have been m ade in 

recombinant cell culture (see page 26, last paragraph of the specification) . Preparation of the antibody 

would have been straightforward to perform by the person skilled in  the art, once the amino acid 

sequence of the humanized antibody had been characterized . 

8 .  I understand that the Patent Office has rejected the above application on the basis that the 

sites in  the variable domain referred to in claims 6, 7, and 9 are relevant to lgG antibodies only. It is 

my opinion that the sites referred to in claims 6, 7, and 9 would be relevant to other immunoglobulins. 

The oasis for my opinion is given in paragraph 9 below. 

9. The sites referred to in  claims 6, 7, and 9 are the residue locations, or sites, of the FR 

residues in  the heavy or l ight chain formi ng the variable domain of immunoglobulins. The residue sites 

referred to in  claims 6, 7 & 9 relate to the position. of a residue in the 3-D structure of the variable 

domain. Kabat et al. have used universal numbering for the amino acid residue locations of the variable 

domains for each of the immunoglobulin subgroups mentioned in the reference. The FR residue sites 
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indicated may be occupied by an amino acid residue which is non-homologous to the corresponding 

consensus human variable domain residue, and which is l ikely to have at least one of the effects 

discussed in step f of claim 1 .  These residue locations or sites are applicable across species (see page 

1 6, line 8 of the specification) . Accordingly, it is l ikely that an amino acid residue located at o n e  of the 

sites indicated in claims 6, 7 and 9 will have one of the effects of claim 1 (step f), regardless of the 

antibody in which it is located, because it will be in the same position in the 3-0 structure of the 

antibody variable domain as the residue sites referred to in the rejected claims.  Accordingly, the 

examples of residue locations to be substituted in the variable domains would be applicable to 

antibodies, other than lgG anti bodies . 

1 0. I understand that the Patent Office has rejected the above application o n  the g rounds that 

the invention as claimed is disclosed in Queen et a/. , Proc. Natl. Acad. Sci. , 86:1 0029- 1 0033 { 1 989) 

or  Co et a/. , Proc. Natl. Acad. Sci. , 88:2869-2873 ( 1 99 1 ) and that the Office has suggested that the 

human variable domains disclosed in  these references may have the same amino acid sequences as one 

of the consensus human variable domai ns disclosed in  Kabat et al. 

1 1 .  The above statements regarding the state of knowledge as of June 1 4, 1 99 1 , do not 

establish that the inventio n  claimed in this application was known, or would have been obvious, to the 

skil led biochemist at the time the invention was made. To the contrary, after having read the citations 

relied u pon by the Patent Office, it is my judgement that these documents would not have disclosed, 

nor suggested, the methods claimed. The basis for my opinion is g iven below .  

1 2. The invention o f  the above application can b e  d istinguished on the basis that a consensus 

human variable domain is  used to " humanize" a non-human antibody of i nterest. The Queen et al. and 

Co et al. publications fail to d isclose a consensus human variable domain .  Instead, these publications 

refer to the use of a human variable domain having the closest sequence homology to the variable 

domain of the non-human antibody to be humanized. Queen e t  al. u sed the Eu human variable domain 

sequence (see Fig 2 thereof) and Co et al. used the variable domains of the Porn or Eu human 
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antibodies (see Fig 1 thereof) . The sequences used in Queen et al. and Co et al. do not constitute a 

consensus human variable domain of a human immunoglobul in subgrou p.  The sequence identity 

_ between the amino acid sequences of the FR residues of the variable domai ns of the Porn or Eu heavy 

or l ight chains compared to the FR residues of the consensus human variable domains of each of the 

human immunoglobulin subgroups as defined by Kabat et al. is i l lustrated in Table 1 (see Exhibit " C " ,  

attached hereto) . The CDR residues were not used in  the comparison because o f  the large number of 

d ifferences between these residues for variable domains of different antibodies. The Porn and Eu 

variable domain sequences were taken from Kabat et al. The consensus human variable domains of the 

VL lambda subgroups IV and V were not compared , as these subgroups have too few members . While 

the variable domain of Eu is classified in  subgroups V L kappa I and V H I , and the variable domain of Porn 

is classified in subgroups VL kappa I l l  and VH I l l ,  it is apparent that the Eu and Porn variable domain 

amino acid sequences are not consensus human variable domains of any im munoglobulin subgroup. 

This is further demonstrated in  the followi ng paragraph . 

1 3 . Exhi bits " D "  and " C" attaG._hed hereto, show the d ifferences in the amino acid sequences 

of the Porn and Eu heavy and l ight chain variable domains compared to the consensus human variable 

domain of the subgroup in  which they are classified . Exhibit D il l ustrates an al ignment of the amino acid 

sequences of the l ight chain variable domains of Eu, Porn and the consensus variable domain of the VL 

kappa subgroup I (in which the l ight chain variable domain of Eu is classified ) .  Exhibit E i l lustrates an 

al ignment of the amino acid sequences of  the heavy chain variable domains of  Eu,  Porn and the 

consensus variable domain of the VH subgroup I l l  (in which the heavy chain variable domain of Porn is 

classified) . Even though Eu is classified in VL kappa I, it has seven framework residues which are 

d ifferent from the framework residues of the kappa I consensus sequence. Furthermore, while Porn is 

classified in the VH I l l  subgroup, eight of its framework residues differ from the corresponding 

framework residues of the VH I l l  consensus sequence . There are, of course, many differences between 

the CDR residues of the consensus sequences and the corresponding CDR residues of Porn and Eu. 
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It is clear from the information in Exhibits C, D ,  & E that the Queen et al. and Co et al. publications fail 

to disclose a method wherein a non-human import antibody is humanized using a consensus human 

variable domain of an immunoglobulin subgroup.  

1 4 . I understand the Patent Office has rejected the above application on the basis that the 

invention claimed in  claims 3 & 4 would have been obvious in  l ight of Queen et al. , or Co et al. , when 

read in conju nction with Wall ick et al., J. Exp. Med. , 1 68 ( 1 988) .  After reading these references, it 

is my opinion that the invention claimed in claims 3 and 4 is novel and would not have been obvious 

in  l ight of the citations. The basis for my opinion is given in  the following paragraph . 

1 5 . Claim 1 of the above application relates to a method of using a consensus human variable 

domain to "humanize" a non-human antibody (e .g .  muMAb4D5) .  Use of a consensus human variable 

domain from a human immunoglobulin subgroup to humanize a non-human antibody is not disclosed 

in Queen et al. , Co et al. or Wall ick et al. Wall ick et al. does not relate to a method of humanizing a 

non-human antibody, much less a method of humanizing a non-human antibody using a consensus 

human variable domain of a human immunoglobul in subgroup. The skil led biochemist would have had 

no motivation at the filing date of this application to use a consensus human variable domain to 

humanize a non-human antibody, because the t_�chniques in the prior l iterature had al l  relied upon using 

a human variable domain sequence which has the closest sequence homology to the non-hu man 

variable sequence (to be humanized) in order to reduce the l ikelihood of introducing distortions into the 

CDR's (see column 2 on page 1 003 1 of Queen et al. ) or to " retain high binding affinity in the 

humanized antibodies" (see column 1 on page 287 1 of Co et al. ) .  The method claimed in the above 

application does not rely on a high degree of homology between the variable domain of the non-human 

sequence and the consensus variable domain which is used to humanize the non-human sequence. It 

was surprising that a consensus variable domain of a selected immunoglobul in subgroup could be used 

to humanize a non-human anti body, regardless of the degree of homology between the human and non

human amino acid sequences . It  was also surprising that the humanized antibody so formed retai ned, 
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and in some instances, had increased antigen binding affinity compared to the non-human antibody 

from which it was derived. The above application shows that the huMAb405-8 variant actually binds 

the p 1 85
HeR2 ECO 3-fold more tightly than muMAb405 (see page 82 l ines 31 & 32 to page 83, l ine 1 

of the specification), which could not have been predicted by the ordinarily ski l led biochemist at the 

time the specification was filed . Claim 3 refers to the step of finding any glycosylation site which is 

l i kely to affect the antigen binding or  affin ity in the import antibody and su bstituting the glycosylation 

site into the consensus amino acid sequence. Claim 4 refers to the step of replacing glycosylation sites 

of the consensus domain with the corresponding import amino acid residues if such glycosylation sites 

are not present in the import sequence. In my opinion, these claims would not have been obvious over 

the prior literature because the reference failed to disclose the use of a human consensus variable 

domain to humanize the non-hum:?� antibody : Accord ing ly, the skil led biochemist would have had no 

motivation to replace or insert glycosylation sites into a consensus amino acid sequence, as claimed 

in claims 3 and 4 of the application.  

1 6 . I declare further that a l l  statements made herein of  my own knowledge are true and that 

all statements made on information and belief are believed to be true; and further that these statements 

were made with the knowledge that wi l lful false statements and the l ike so made are pu nishable by fine 

or imprisonment, or both, u nder section 1 001 of Title 1 8  of the United States Code, and that such 

willful false statements may jeopardize the valid ity of the application or any patent issuing thereon. 

Dated : °! /Zo /l/J Sig ned : � J, � ..-= 
ROBERT F. KELLEY 
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CONSENSUS VARIABLE DOMAIN 
SUBG ROUP 

VL kappa I 

VL kappa I I  

VL kappa 1 1 1  

Vt kappa IV 

VL l ambda I 

VL lambda I I  

VL lambda I l l  

VL l ambda V I  

VH I 

VH I I  

VH I l l  

I 
I 

• 
EXHIBIT C 

TABLE 1 
S EQUENCE I D ENTITY - (%)  

EU PCM 

92 76 

6 1  7 1  

72 85 

73 78 

61  5 9  

5 7  54 

59 56 

52 49 

83 64 

53 62 

61  9 1  
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variable Light Domain 

Kappa-I 
POM 

Kappa-I 

POM 

EU 
Kappa-I 
POM 

1 0  20 30 4 0  
DIOMTQSPSTLSASVGDRV"l'ITCRASO-SINTWLAW"fOOKPGKAPKLLMY 

'* @ � . * 

DIQMTQSPSSLSASVGDRVTITCRASQ--ISNYLAWYOOKPGJ<APKLLIY 
* * * *  * * * • • •  � * * *  • 
EIVMTOSPVTLSVSPGERATLSCRASOSISNSYLAWYOOKPSGSPRLLIY 

CDR-Ll 

5 0  6 0  7 0  8 0  90 100 
KASSLESGV'PSRF !GSGSGTEFTLT! SSLOPDDFATYYCOQYNSDSKMFGO 

@ * • * � 
AASSLESGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCOOYNSLPWTFGO 

@ (c@ga * * * '* * � @  
GASTRA�GIPARFSGSGSGTEFTLTI SSLOSEDFAVY'lCOQYNNh"PPTFGO 
------- ---------
CDR-L2 CDR-L3 

GTKVEVKGT 
* * 

GTKVE!KRT 
'* 

GTRVE!KR 

KEY: • • differences In FR residues 
@ a diff ereMes in CDA residues 
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EXHIBIT E 

Variable Heavy Domain 

human- I I I  

POM 

EU 

human- I I I  

POM 

human- I I I  

POM 

10 20 3 0  4 0  
OVOLVQSGAEVKI<PGSSVKVSCKASGG TFSRSAI!WVROAPGOGLEWMG 
* * * * * * *  * * * *  * * (c@ � * * *  
EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYA?-'..SV."V'RQAPGKGLEWVS 

* @ • 

EVOLLESGGGLVOPGGSLRLSCAi\SGFTFS S�AMSWVROAPGKGLEWVA 

CDR-Hl 

so a 6 0  7 0  eo abc 90 
G IVPMFGPPNYAQKFQGRV'I'l TADESTNTAYMELSSLRSEDTAFYFCAG 
@ � � � * * *  * * * * "' * *  * * * * 
VlSGDGGSTYYAOSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR 
� @m @ � - * "" * 
WKYENGNDKHYADSVNGRFT!SRN:OSKNTL�.NSLOA£DTALYYCAR 

CDR-H2 

1 1 0  
GYG !YSPE-----EYNGGLVT\TSS 

@ �  • • •  .,. 
GR�GS5Y-----WGQGTLVT\TSS 
� �� * 
OAGP¥VSPIFFAHYGOGTLVT 

CDR-H3 

KEY: • = differences in FR residues 
@ = differences in CDR 1·esidues 
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considered u ncertai n by the authors have not been i ncluded in the table. In some instances the symbol 
# is u sed to i nd icate that several am i no acid residues were fou n d  in one position , and these resid ues 
are l i sted i n  the notes . The fou r colu m n s  at the end of each table give : 

· 

1 .  the n u m be r  of residues sequenced at that position , 
2. the n u mber of diffe rent am ino acids found at t hat position, 
3 .  the n u mber of times the most common amino acid occurred and that amino acid i n  parentheses, and 

-4. the variabi l ity. 

Variabil ity is calculated { 1 1 )  as : 

Variab i l ity 

N u m be r  of different ami n o  acids occ u rring 
at a g iven position 

Freq uency of the most com mon am i n o  acid 
at that position 

An i nvariant position wou l d  have a variab i l ity of o n e ;  if  20 am i no ac ids occu rred with equ a l  
frequency, the variabi l ity wou l d  b e  2 0  d ivided by 0.05 equals 400. I f ,  for example,  fou r  different a m i no 
acids Ser, Asp ,  Pro, and Thr occurred at a given position , and of 100 sequences available at that position, 
Ser occu rred 80 times, the variabil ity wou l d  be 4 / 0 . 8  = 5. When any of the am ino ac id resid ues 
sequenced were not identifi ed com pletely and are l isted as Glx {or Asx) ,  two values, separated by a 
colon ,  are given in the last three columns. The first value in each of these columns i s  calculated assuming 
that only one of the two possibilities, e . g . ,  Glu or Gin (or Asp or Asn )  occurred, while the second considers 
that bot h  were p resent and m ax i m i zes variabil ity. In the variabil ity p lots, the horizontal bars indicate 
the two val ues. 

When two o r  m ore amino acids are m ost com mo n  and occu r  with equal freq uency, they are 
tab u lated as a note, and the symbol + is used in the next to last col u m n .  If no sequence data have been 
repo rted for any positio n , there are no entries in the l ast fou r  col u m n s. Variabi l ity is not calcu l ated for 
inse rtions or if only a single sequence is known .  When the translated sequence of a clone corresponds 
to a previously l isted sequence of a plasmacytoma from which it was p repared , only one sequence 
is l isted so that the variabil ity com p u tations are not affected ,  and a note i s  i nc l uded. 

If a given sequence is associated with any antibody activity, this is i ndicated by an asterisk alongside 
the p rotein head i n g ,  and the antibody specificities are g iven in a separate l i st with binding constants 
. if available. The notes l ist the a-altotypes for the rabbit heavy chai n V- region and the b - altotypes for 
the constant domai n of the rabbit kappa l ight chain.  A key reference to the sequ ence is given ;  general ly 
the most recent reference si nce it  is usually the most nearly complete , b ut often several references 
are i ncluded, especially when revisions of a seque nce h ave been m ade. Notes are now of two types; 
general notes about a table indicated by the symbol # ,  and specific notes ind icated by the sequence 
n u mber. 

Sig nal Sequences 

The signal ( p recu rsor) amino acid sequences of i m m u noglob u l i n  chains are l isted in three tables: 
one for kappa l ight chai n s ,  one for lambd a  l ight chains, and one for heavy chains. They were obtained 
either by di rect sequencing of sig n al proteins ( 1 2-14) o r  by translating n·ucleotide sequences from DNA 
clones. Signal segments range from 1 7- 29 am i no acid residues i n  length and are thus n u m bered from 
-29 to -1 . Genomic DNA c lones contain i ntrans of varying lengt h  that i nterrupt the codi n g  seq uence 
of the p rec u rsor withi n  the codon fo r position -4, and in rare cases for position -6.  Th us,  the L-gene 
encodes the l eader peptide to position -4 and the 5 '  end of the V-gene codes for positions -4 to -1 . 

The sig nal a mi no acid sequ ences of the T-cel l  receptors for antigens, /32- microg lobu l i n s ,  
major h i stocom patib i l ity complex proteins , a n d  compleme nt com ponents are l isted i n  separate tables. 

By conformational energy calculations, the core VK hydrophobic Leu -Leu -Leu -Trp -Val-Leu -Le u 
Leu ( MOPC321 , MOPC63) exi sts in an alpha hel ical conformation , term i nated b y  chai n  reversal confor
mations i n.the four C-termi nal residues Trp-Val-Pro-Gly; the four amino terminal residues are compatible 
with the alpha hel ix ( 1 5 ).  

Variable Region Sequences 

The variable regions ( 1 6) of immunoglobulins have been shown to contain hypervariable segments 
i n  their l ight ( 1 1 ,  1 7-23) and heavy (22,24-27) chains, of which certain residues have been affin ity labeled 
(28-41 ). Th ree h ypervariable seg ments of l ight chain were del ineated from a statistical exam i nation 
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of seq uences of h uman V" , h uman VJ.. , and mo use VK. l ight chains al igned for m ax i m u m  homology 
( 1 1 ,22). These and the three corresponding segments of the heavy chai ns (22,26,27) were hypothesized 
( 1 1 , 22 )  to be the complementarity-determin i n g  regions or segments ( C D R )  contain i ng the resid ues 
wh ich make contact with various antigenic determinants , and this has been verified by X- ray diffraction 
stu dies at h igh reso l ution (42-67). The rest of the V- reg ion constit utes the framework ( 1 1 ,22,66-68 ) .  
I t  is convenient t o  identify the framework segments (FR1 , FR2, FR3 , and FR4) and the com plementarity
determ i n i n g  segments ( C DR 1 , C DR2, and C DR3) with the three CDRs separating the fou r  FRs. The 
residue n u mbers for these segments are as fol lows : 

Segment 

FR 1 

C D R 1  

FR2 

C D R 2  

FR3 

CDR3 

F R4 

Light Chain 

1 -23 (with a n  occasional 
residue at 0 ,  and a 
deletion at 1 0  in VJ.. chains) 

24- 34 (with possible 
i n se rtions n u m bered 
as 27A , B , C , D , E ,F )  

35-49 

50- 56 

57-88 

89-97 (with possible 
in sertions n u m be red as 
95A, B , C , D , E , F) 

98-1 07 {with a possible 
i nsertion n u m be red 
as 1 06A) 

Heavy Chain 

1 -30 (with a n  occasional 
residue at 0) 

31 - 35 (with possible 
insertions n u m bered 
as 35A , B )  

36-49 

50- 65 ( with possible 
i n se rtions n u m bered 
as 52A , B , C)a 

66-94 ( with possi ble 
i nsertions n u m be red 
as 82A , B , C )  

95-1 02 (with possi ble 
i nsertions n u m bered as 
1 00A, B , C , D , E , F,G , H , l ,J , K) 

1 03 -1 1 3  

a. I n  the rabbit , Mage et al. (69) consider position 65 i n  V H  to be i n  FR3, since i t  i s  allotype related . 

I n  the tab les of V- reg ions, the FR and CDR are separated by horizontal l i nes for conve n ience 
in read i n g .  One mouse kappa l ight chai n ,  M P C 1 1 ,  has an extra segment of 1 2  amino acid resid u es 
between position 1 and the signal  sequence ( 70).  Several chai ns have i nternal deletions. 

In the tables, the V- ge nes for the l ight chai ns code to ami no acid position 95 , and the J;nin i genes 
from position 97 to 1 07 for lambda and 1 08 for kappa l ight c hains.  Position 96 i s  usual ly the site of V-J 
joi ning by recombination and may be coded partly by the V-gene and partly by the J;ninigene. Because 
the site of V-J recombi nation could occ u r  at different positions with i n  a codon, different ami no acid 
resid ues may result at this position . We have changed the location of the i n serted residues from 97A
F (2) to 95A-F, si nce it makes for better align ment by confi n i ng chains of d i fferent l engths to the V-gene 
region.  I n  VK. c h ai n s ,  J1 and J2 were used 5 to 10 t imes more frequently than J4 and JS ( 71 ). 

The V-genes for the heavy chains code u p  to a m i no acid position 94 and are fol lowed by the D
and J- m i n igenes . Because of the extensive variation in the lengths of D - m i n igenes, the exact boundary 
between D and J is not always located at the same amino acid position. I n  addit io n ,  the lengths of the 
J encoded a m i no acid sequ ences vary by a few a m i no acid residues. Moreover ,  the process of D-J 
joining appears to involve insertions of extra n ucleotides between V and D and between D and J,  termed 
the N reg ion ( 72 -76) and correlates with the appearance of term i nal deoxytransferase in B cells ( 75 ) .  
T h e  origi nal n umbering system for t h e  heavy chains has therefore been retai ned .  Wysocki e t  al. ( 76 )  
have p rovided s o m e  evidence s uggesting a non - random origi n f o r  the V w D H  junction , perhaps a 
m i nigene, rather than random add ition of the N nucleot ides. 

It has become evident that a critical u nderstanding of the architectu re of antibody combining sites 
a nd the genetics of the generation of d iversity and of anti body complementarity wi l l  depend to a great 
extent on the eval uation of a large n u m be r  of seq u ences of the variable regions and especial ly of the 
complementarity-determining segments of l ight and heavy chains of i m m unoglobu l ins of d ifferent spe
cies. Abi l ity to locate residues i n  the site making contact with antigenic determ inants (77) and to predict 
(67,78�2) the struct u res of antibody co mbining sites wi l l  depend h eavi ly u po n  such sequences. 

Figu res 1 and 2 are stereoviews of the a - carbon skeletons of the fou r  Fv regions for which high 
resolution X - ray struct u res have been determ ined, N EWM (44 ) ,  KOL (62) , MC PC603 (47, 48 , 63) , and 
J 539 (64). The residues i n  the CDRs are s hown as solid circles. In Fig.  1 the combin i ng site is at the 
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HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
A 
2 

F 
R 
3 

c 
0 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

INVARIANT 
R ESIDUES 

5 T H R( .98} 
6 
7 S E R( .95) 
8 PR0{.98) 
9 -

1 0  
1 1  
1 2  
1 3  
1 4  

1 5  
1 6  
1 7  
1 8  
1 9  -

20 
2 1  
22 
23 
24 

25 
26 
27 
27A 
27B 

27C 
270 
27E 
27F 
28 

29 
30 
3 1  
3 2  
3 3  

3 4  
3 5  
36 
37 
38 

39 
40 
4 1  
42 
43 

44 
45 
46 
47 
48 

49 
50 
5 1  
5 2  
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 
70 
7 1  
7 2  
7 3  

7 4  
7 5  
7 6  
77 
78 
79 
80 
8 1  
8 2  
8 3  

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

94 
95 
95A 
95B 
95C 

950 
95E 
95F 
96 
97 
98 
99 

100 
1 0 1  
1 02 
1 03 
1 04 
1 05 
1 06 
106A 

107 
1 08 
1 09 

S ER( .96) 

VAL(.97) 

;r_��\:;�f) 
CVS 

ALA(.95} 

TAP 

PR0( .95) 

PRO 

L E U(.98) 
ILE( .98) 

L E U( .98) 

GLY 
VAL(.98) 

S E R  
ARG(.95) 
PHE(.95) 

GLY 

GLV(.95) 

ILE( .95) 
S E R(.95) 

ALA(.98) 

TYR(.98) 
TYR(.98) 
CYS 

G LV 

G LY 
THA(.97) 

THR 

1 
ROY 

2 
AU 

3 
R E I  

4 
HAU 

ASP ASP ASP ASP 
ILE ILE ILE I L E  

G LN G LN G LN G LN 
M ET MET MET M ET 

THR THR TH R THR 
G LN G LN G LN G LN 
SER S E R  S E R  S E R  
P R O  P R O  P R O  PRO 
SER SER SER SER 

SER S E R SER SER 
LEU L E U  LEU L E U  
SER S E R  S E R  S E R  
ALA ALA ALA ALA 
S E R  SER S E R  S E R  
VAL VAL VAL VAL 
GLY G LY G LY GLV 
ASP ASP ASP ASP 
ARG ARG ARG ARG 
VAL VAL VAL VAL 

THR THR 
ILE ILE 

THR THA 
CVS CVS 

THR THR 
ILE ILE 

THR THR 
CVS CVS 

GLN G LN GLN ARG 

ALA ALA ALA ALA 
SER S E R  SER S E R  
G LN G LN G LN G LN 

ASP 

ILE 
S E R  
ILE 

PHE 
LEU 

ASP 

I L E  
S E R  
ASP 
TYR 
LEU 

ASP S E R  
ILE I LE 
I L E  S E R  
LYS SER 
TVA TYR 
LEU L E U  

A S N  A S N  ASN S E R  
T A P  TAP T A P  TAP 
TVA TVA TYR TYA 
G LN G LN G LN G LN 
G LN G LN G LN G LN 

LVS 
PRO 
GLV 
LYS 
ALA 

PRO 
LVS 
L E U  
L E U  
ILE 

TYR 
ASP 
ALA 
SER 
LYS 

L E U  
G LU 
ALA 
GLV 
VAL 

PRO 
SER 
ARG 
PHE 
S E R  

G LY 
THA 
GLY 
S E R  
G LY 
THR 
ASP 
PHE 
THR 
PHE 

THR 
I L E  

S E R  
G LV 
L E U  

L V S  T H R  
PRO P R O  
G LY G LY 
LVS LVS 
ALA ALA 

PRO PRO 
LVS LYS 
LEU L E U  
L E U  L E U  
I L E  I L E  

TVA TYR 
ASP GLU 
ALA ALA 
SER SER 
ASN ASN 

L E U  LEU 
G LU G LN 
S E R  ALA 
GLY GLY 
VAL VAL 

PRO PRO 
SER S E R  
ARG ARG 
PHE PHE 
S E R  S E R  

G L Y  GLV 
G LY S E R  
G LY GLY 
S E R  S E R  
G LY G LY 

ALA 
HIS 

PHE 
THR 
PHE 

THR 
ILE 

S E R  
S E R  
L E U  

THR 
ASP 
TVA 
THR 
PHE 

THR 
I L E  

S E R  
S E R  
L E U  

LVS 
PRO 
G LV 
LYS 
ALA 

PRO 
G L N  
VAL 
L E U  
ILE 

TVA 
ALA 
ALA 
SER 
S E R  

L E U  
PRO 
S E R  
GLV 
VAL 

PRO 
S E R  
ARG 
PHE 
SER 

G LY 
S E R  
G LV 
S E R  
GLY 

THR 
ASP 
PHE 
THR 
L E U  

T H R  
ILE 

SER 
S E R  
L E U  

GLN GLN G LN G LN 
PRO PAO PRO PRO 
G LU G LU GLU G L U  
ASP A S P  A S P  ASP 
ILE ILE . ILE PHE 

ALA ALA A LA ALA 
THR THA THR T H R  
TYR TYR TVR TVR 
TYA TYR TYA TYA 
CVS CYS CVS CYS 
G LN GLN G LN G LN 
G LN G LN G LN GLN 
PHE TVA TVA ASN 
ASP ASP G LN TVA 
ASN TVA SER ILE 

L E U  L E U  L E U  T H R  
PRO PRO PRO PRO 

LEU 
T H R  
PHE 
G LY 
G LV 
G LY 
THR 

LVS 
VAL 
ASP 
PHE 

TRP 
THR 
P H E  
GLV 
GLN 
G LY 
THR 

LYS 
VAL 
GLU 
ILE 

TVA 
THR 
PHE 
GLV 
G LN 
GLV 
THR 

LYS 
LEU 

G LN 
ILE 

THR 
SER 
PHE 
GLV 
G LN 
GLV 
THR 

ARG 
VAL 
G LU 
I L E  

LYS LYS THR LVS 
ARG ARG ARG ARG 
THR THR THR THR 

• 

5 
H K 1 0 1  

' C L  
# 

# 
ASP 
tLE 

G LN 
MET 

THA 
G LN 
S E R  
P R O  
SER 

SER 
LEU 
SER 
ALA 
S E R  

VAL 
GLV 
ASP 
AAG 
VAL 

THR 
I LE 

THA 
CVS 

ARG 

ALA 
ARG 
GLN 

G LV 

t LE 
SER 
SER 
TAP 
LEU 

ALA 
TAP 
TVA 
GLN 
GLN 

LVS 
PRO 
GLU 
LYS 
ALA 

PAO 
LVS 
SER 
L E U  
tLE 

TYR 
ALA 
ALA 
S E R  
S E R  

L E U  
G LN 
S E R  
G LY 
VAL 

PRO 
S E R  
ARG 
PHE 
SER 

GLY 
S E R  
G LV 
SER 
G LY 

THR 
ASP 
PHE 
THR 
LEU 

THR 
ILE 

S E R  
S E R  
L E U  

G L N  
PRO 
GLU 
ASP 
PHE 

ALA 
THR 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
ASN 
SER 

TYR 
PRO 

# 

6 
sew 

7 
AG 
# 

5· 
WEA 

9 
HK 
1 37 
'CL 
# 

10 
HK 
134 
'CL 

# 
# 

ASP ASP ASP ASP ASP 
ILE ILE ILE ILE I L E  

G LN G LN G LN G LN GLN 
MET MET M ET MET M ET 

THR THR 
GLN GLN 
S E R  S E R  
P R O  PRO 
SER S E R  

SER S E R  
LEU L E U  
SER S E R  
A L A  ALA 
SER SER 

VAL 
G LY 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CVS 
GLN 

VAL 
GLV 
ASP 
ARG 
VAL 

THA 
ILE 

THA 
CYS 
G LN 

THR THR THR 
GLN GLN G LN 
SER SER S E R  
P R O  PRO PAO 
S ER SER S E R  

S E R  SER S E R  
L E U  L E U  L E U  
S E R  S E R  S E R  
A L A  ALA ALA 
SER S E R  S E R  

VAL VAL VAL 
GLV GLV G LY 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL VAL 

THR THR THR 
ILE ILE ILE 

THR T H A  THR 
CYS CVS CVS 

ARG ARG ARG 

ALA ALA ALA ALA ALA 
SER SER SER SER S E R  
G LN G LN GLN GLN G LN 

ASP ASP GLV G LV 

ILE ILE ILE ILE 
ARG ASN ARG SER 
L VS HIS ASN ASN 
HIS TVA ASP TVA 
LEU LEU LEU L E U  

GLV 

ILE 
S E R  
S E R  
T A P  
L E U  

A S N  A S N  THR ALA ALA 
TAP TAP TAP TAP 
TYA TYR TVA PHE 
ASP G LN G LN G LN 
G LN G LN G LN G LN 

TAP 
TVA 
GLN 
G LN 

LVS # LYS LVS LYS 
PRO PRO PRO PRO PRO 
G LY # G LV GLY GLU 
LYS LYS THR LVS LVS 
ALA ALA ALA ALA ALA 

PRO PRO 
ARG LYS 
LEU ILE 
LEU L E U  
I L E  I L E  

TVA TYR 
G LY ASP 
ALA ALA 
SER SER 
THR ASN 

L E U  LEU 
GLU G LU 
THR THR 
GLY GLY 
VAL VAL 

PRO PRO 
SER S E R  
A R G  ARG 
PHE PHE 
SER SER 

GLV GLY 
SER S E R  
G LY GLV 
SER PHE 
G LY G LY 

PRO 
LVS 
ARG 
L E U  
I L E  

TVA 
G LV 
ALA 
THR 
S E R  

L E U  
G LN 
S E R  
GLY 
VAL 

PRO 
SER 
ARG 
PHE 
S E R  

GLY 
S E R  
GLV 
S E R  
GLY 

PRO PRO 
LVS LVS 
SER S E R  
L E U  L E U  
I L E  l L E  

T V A  TVA 
ALA ALA 
ALA ALA 
SER SER 
SER S E R  

L E U  L E U  
G LN GLN 
SER S E R  
G L V  GLY 
VAL VAL 

PRO PRO 
SER SER 
ARG ARG 
PHE PHE 
S E R  SER 

G LY GLY 
S E R  SER 
GLY G LY 
S ER SER 
GLY GLY 

THR 
ASP 
PHE 
THR 
LEU 

THR THR THR 
ASP GLU ASP 
P H E  PHE PHE 
THR THR THR 
PHE L E U  L E U  

T H A  
ASP 
PHE 
THR 
LEU 

THR 
ILE 

S E R  
THR 
L E U  

T H R  
I L E  

S E R  
G LY 
L E U  

T H R  
ILE 

ASN 
SER 
L E U  

THR 
ILE 

S E R  
SER 
LEU 

THR 
ILE 

S E R  
S E R  
L E U  

GLN G LN G LN G LN GLN 
PRO PRO PRO PRO PRO 
GLU G L U  G LU G LU G L U  
A S P  ASP A S P  A S P  ASP 
ILE ILE PHE P H E  PHE 

G LY ALA ALA ALA ALA 
ASN THR THR THR THR 
TYR TVA TYR TVR TYR 
TVR TYR TYR TVA TVA 
CYS CVS CYS CVS CYS 
G LN G LN L E U  G LN G LN 
GLN G LN GLN G LN G LN 
TYR TYR TVA TYR TVA 
ASP ASP S E R  ASN ASN 
ASN THR SER SER SER 
VAL LEU PHE TYR TYR 
PRO PRO PRO PRO PRO 

ILE ARG TAP 
THR THR THR 
PHE PHE PH E 
G LY GLY G LV 
GLN G LN G LN 
G LY G LY G LY 
THR THR THR 

ARG LYS LYS 
VAL LEU VAL 
G LU G LU G LU 
ASN I L E  VAL 

LYS LYS LYS 
G LV ARG ARG 
THR THR THR 

# 
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ASP 
I L E  

G L N  
MET 

THR 
GLN 
S E R  
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 
G LV 
ASP 
ARG 
VAL 

THA 
I L E  

THR 
CVS 

ARG 

ALA 
GLV 
HIS 

ASN 

ILE 
THR 
ASN 
PHE 
LEU 

SER 
TAP 
TYR 
GLN 
GLN 

LVS 
PRO 
GLV 
LVS 
ALA 

PRO 
THR 
LEU 
LEU 
ILE 

TVA 
ALA 
VAL 
SER 
ASN 

LEU 
GLN 
VAL 
G LV 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLV 
SER 
G LY 
S E R  
G LY 

A LA 
G LU 
P H E  
T H R  
L E U  

THR 
I L E  

SER 
SER 
LEU 

GLN 
PAO 
G LU 
ASP 
PHE 

ALA 
THR 
TVA 
TYR 
CYS 
GLN 
G L N  
ASN 
TYR 
ASN 
PHE 
SER 

PHE 
THA 
PHE 
G LY 
G LY 
G LY 
THR 

LYS 
VAL 
ASP 
ASN 

LYS 

ASP 
ILE 

GLN 
MET 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
S E R  
ALA 
S E R  

VAL 
GLV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CYS 

ARG 

ALA 
SER 
G LN 

SER 

I L E  
S E R  
ASN 
TVA 
LEU 

ASN 
TAP 
TYR 
GLN 
G LN 

LYS 
PRO 
GLY 
LYS 
ALA 

PRO 
LYS 
LEU 
L E U  
I L E  

TVR 
ALA 
ALA 
SER 
SER 

LEU 
G LN 
SER 
G LY 
VAL 

THR 
SER 
ARG 
PHE 
SER 

G LY 
S E R  
G LV 
S E R  
GLV 

THA 
ASP 
PHE' 
T H A  
L E U  

T H R  
I L E  

S E R  
S E R  
L E U  

G L N  
P R O  
G LU 
ASP 
SER 

ALA 
THR 
TVA 
TVA 
CVS 
GLN 
GLN 
SER 
TYR 
SER 
THR 
LEU 

ILE 
THR 
PHE 
GLV 
GLN 
G LY 
THR 

ARG 
LEU 
G L U  
I LE 

LYS 

ASP 
ILE 

G LN 
MET 

THR 
G LN 
S E R  
PRO 
S E R  

S E R  
L E U  
S E R  
ALA 
S E R  

VAL 
G LV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CVS 

ARG 

ALA 
S E R  
G LN 

G LY 

ILE 
ARG 
ASN 
ASP 
LEU 

G LV 
TRP 
TVA 
G LN 
G LN 

LVS 
PRO 

1 4  
HF2-
1/13B 

ASP 
ILE 

G LN 
M ET 

THR 
G LN 
SER 
PRO 
S E R 

S E R  
L E U  
S E R  
ALA 
S E R  

VAL 
G LV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CYS 

ARG 

ALA 
S E R  
G LN 

G LV 

ILE 
ARG 
ASN 
ASP 
L E U  

GLY 
TAP 
TYR 
G LN 
G LN 

LVS 
PRO 
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26 
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1 8 
RFZ 

1 9  20 21 22 23 
HF2- HF2-
1812 1 / 1 7  

PSM HOM ESM E S M  WAT 
IGG IGM 

ASP 
ILE 

G LN 
MET 

ASP ASP ASP ASP 
ILE ILE ILE ILE 

GLN GLN GLN G LN 
M ET MET MET M ET 

AS P 
ILE 

G LN 
MET 

THR THR THR THR THR THR 
G �  G �  G� G �  G �  G �  
S E R  S E R  S E R  S E R  S E R  S E R  
P R O  P R O  P R O  P R O  P R O  PRO 
S E R  SER SER SER S E R  SER 

S E R  S E R  S E R  SER S E R  SER 
L E U  L E U  LEU LEU LEU L E U  
SER S E R  S E R  SER S E R  S E R  
A L A  A L A  A L A  A L A  A L A  ALA 
S E R  SER SER SER SER SER 

VAL 
GLV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CVS 

ARG 

VAL VAL VAL 
GLV GLV G LY 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL VAL 

THR THR THR 
ILE ILE ILE 

THR THR THR 
CYS CYS CYS 

ARG GLN G LN 

VAL 
GLV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CVS 
G LN 

VAL 
G LV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CVS 

G LN 

ALA ALA ALA ALA ALA · ALA 
S E R  S E R  SER ASN SER ARG 
G LN GLN GLN GLN G LN HIS 

GLV 

ILE 
ARG 
ASN 
ASP 
LEU 

GLV 
TAP 
TYR 
G LN 
G LN 

GLY 

ILE 
ARG 
ASN 
ASP 
LEU 

GLV 
TRP 
TYR 
G LN 
G LN 

S E R  VAL ASP ASP 
ILE I L E  ILE I L E  

A S N  SER A R G  SER 
LYS LYS SER ASN 
TYR SER TVA TYR 
ALA LEU LEU L E U  

A S N  A S N  A S N  A S N  
T A P  T A P  TAP TAP 
TYR TYR TYR PHE 
GLU GLN G LN GLN 
GLN GL N G LN G LN 

LVS LVS # AAG LYS 
PRO PRO PRO PRO GLN 

LYS 
PRO 
G LY II G LY G LY 

LYS GLN LYS 
ALA ALA ALA 

PRO PRO PRO 
LYS LVS LYS 
L E U  L E U  L E U  

L E U  L E U  
I L E  I L E  

TYR TYR 

ASP ASP 
ASP ALA ALA 
SER ALA S E R  
A R G  ASX 

L E U  LEU L E U  
G LU GLU G L U  
T H R  
G LY G LY 
ASX VAL 

PRO PRO 
SER 
LYS ARG 
VAL PHE 
S E R  THR 

GLY G LY 
S E R  
GLY GLY 
S E R  
GLU 

THR 
. ASP 

VAL 
THR 
VAL 

ASX 
G LX 
SER 
S E R  
L E U  

GLN 
PRO 
GLU 
ASP 
I LE 

ALA 
PRO 
LYS 

G LN 
G LN 
ARG 
ASP 
ASP 

LEU 
PAO 

TYR 
THR 
LEU 
GLY 
GLY 
GLV 
THR 

LVS 
VAL 
G LU 
MET 

LVS 

ASP ASP ASP 
I L E  I L E  I L E  

G LN G LN  G LN 
MET MET MET 

THA THR THR 
GLN G LN G LN 
SER S E R  S E R  
P R O  P R O  PRO 
SER SER S E R  

S E R  S E R  S E R  
LEU L E U  L E U  
SER SER S E R  
A L A  ALA A LA  
SER S E R  S E R  

VAL VAL VAL 
GLY GLV GLV 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL VAL 

THR THR THR 
ILE ILE ILE 

THR THR THR 
CVS CYS CVS 
ARG ARG G LX 

ALA ALA ALA 
S E R  SER SER 
G LX  G LX G LN 

SER SER ASP 

I L E  ILE I LE 
SER SER SER 
S E R  SER ASP 
TYR TYR TYR 
L E U  L E U  VAL 

ASX ASX ASN 
TAP TRP TAP 
TVA TYR 
G LX G LX 
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F 
R 
1 

c 
D 
A 
1 

F 
A 
2 

c 
0 
R 
2 

F 
A 
3 

c 
0 
A 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  -

1 5  
1 6  
1 7  
1 8  -
1 9  

2 0  
2 1  
22 
2 3  
24 

25 
26 
27 
27A 
27B 

27C 
270 
27E 
27F 
28 

29 
30 
3 1  
32 
33 

34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 

44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
6 5  
6 6  
67 
68 

69 
70 
7 1  
7 2  
7 3  

7 4  
7 5  
76 
77 
78 
79 
8 0  
8 1  
82 
83 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

94 
95 
95A 
958 
95C 

950 
95E 
95F 
96 
97 
98 
99 

100 
101 
1 02 
1 03 
1 04  
1 05 
1 06 
1 06A 

107 
1 08 
1 09  
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V lll-B A 48 LEP 

ASP 
ILE 

G LN 
MET 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
S E R  

- A L A  
S E R  

V A L  
G LY 
ASP 
ARG 
VAL 

T H R  
I L E  

' T H R  
CYS 
GLN 

ALA 
SER 
G LN 

ASX 

ILE 
GLY 

TYR 
LEU 

T A P  

A S P  A S P  A S P  ASP ASP A S P  ASP 
ILE ILE ILE I LE lLE ILE I LE 

G LN G LN G LN GLN G LN G LN GLN 
MET MET MET MET MET MET MET 

THR THR TH R THR THA ™R TH R 
G LN G LN GLN G LN GLN G LN GLN 
SER S E R  SEA SER S E R  SER SER 
PRO PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER S E A  

SER S E R  SER SER S E R  S E R  S E R  
LEU LEU LEU L E U  L E U  LEU L E U  
S E R  SER SER S E R  S E R  S E R  SER 
ALA A LA  ALA ALA �A ALA ALA 
S E R  SER S E R  S E R  S E R  S E R  S E R  

VAL VAL V A L  V A L  VAL V A L  VAL 
GLV G LV G LV GLY GLV GLV GLY 
ASP ASP AS P ASP ASP ASP ASP 
ARG ARG ARG ARG ARG ARG AAG 
VAL VAL VAL VAL VAL VAL VAL 

THR THR 
ILE ILE 

THR TH R 
CYS CVS 
ALA 

ALA 
SER 
G LN 

ASX 

ILE 
SER 

TH A  
I L E  

THR 
CYS 

THR THA 
l L E  ILE 

THA THA 
CYS CYS 

ALA 

PRO 
LYS 

G LY 
ASP 
ALA 
SER 
S E R  

L E U  
ASX 
S E A  
G LV 
VAL 

VAL 
SER 
ARG 
G LN 
SEA 

G LV 
S E R  
G LV 
SER 
GLY 

THR 
ASP 
PAO 
SER 
LEU 
ALA 
VAL 
SER 
ARG 

GLY 
G LU 
S E R  

ASP 
SER 

ARG 
THR 
PHE 
G LY 
G LN 
G LY 
THR 

LYS 
VAL 
GLU 
VAL 

LYS 

THR 
ILE 

THR 

THA 
ILE 

T H A  

ASP 
!LE 

GLN 
MET 

TH R 
G LN 
SER 
PRO 
S E R  

S E R  
L E U  
S E R  
ALA 
S E R  

VAL 
G LV 
ASP 
ARG 
VAL 

THR 

33 
F

GUJ 
# 

ASP 
I L E  

G L N  
M ET 

THR 
G LN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 
G LV 
ASX 
ARG 
VAL 

THR 
I L E  

THR 
CVS 

ALA 
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34 35 36 
GAL 

(I)  

37 
JOH 

38 
KER 

39 • 
LAY 

40 41 42 
Vb 
'CL 

43 
Vb' 
'CL 

OU DEE BRA WES 
(IOC) 

ASP 
ILE 

G LN 
MET 

THR 
G LX 
SER 
PRO 
SER 

SER 
LEU 
S E R  
ALA 
S E R  

VAL 
G LY 
ASX 
ARG 
VAL 

THR 
ILE 

THR 
CVS 
ARG 

ALA 
SEA 
G LX 

THA 

ILE 
SER 
SER 
TYR 
LEU 

ASX 
TAP 
TYR 
G LX 
G LX 

LVS 
PRO 
GLY 
LVS 
ALA 

PRO 
ASX 
LEU 
LEU 
!LE 

TYR 
ALA 
ALA 
SER 
ASX 

LEU 
HIS 
SER 
G LY 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

ASX ASP ASP 
ILE I LE ILE 

G LX G LN G LN 
MET MET MET 

ASP ASP ASP ASP 
ILE ILE ILE ILE 

G LN GLN G LN GLN 
MET MET MET MET 

ASP 
!LE 

GLN 
MET 

ASP 
ILE 

GLN 
MET 

THR THR THR 
GLN G LN GLN 
SER SER SER 
PRO PRO PRO 
SER S E R  SER 

THA TH A TH R THR 
GLN G LN G LX GLN 
SER SER SER SER 
PRO PRO PRO PRO 
SER SER SER SER 

THA 
GLN 
SER 
PRO 
S E R  

THA 
GLN 
SER 
PRO 
SER 

SEA SER SER 
LEU LEU LEU 
SER SER SER 
ALA ALA ALA 
SER SER SER 

S E R  SER 
LEU LEU 
S E R  SER 
A LA  val 
S ER SER 

VAL 
G LV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CYS 

ARG 

VAL VAL VAL 
G LV GLY GLY 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL ile 

THR THA TH R 
I L E  !LE ILE 
ile ser THA 

CYS CYS CVS 
ARG GLN 

VAL 
GLY 
ASP 
A A G  
VAL 

THA 
ILE 

THA 
CYS 
GLN 

ALA ALA 
G LY ,SER 
GLN G LN 

ALA ALA 
SER SER 
GLN GLN 

SER G LY 

VAL I LE 
ASN ARG 
LVS ASN 
TYR ASP 
LEU LEU 

ASN THR 
TAP TAP 
TYR TYR 
G LN G LN 
GLN G LN 

LVS 
PRO 
GLV 
LVS 
ALA 

PAO 
LVS 
VAL 
LEU 

ALA 
ALA 
SER 
SER 

LEU 
LYS 
SER 
G LY 
VAL 

PRO 
S E A  
ARG 
PHE 
SER 

LYS 
PRO 
GLY 
LYS 
ALA 

PAO 
LYS 
GLU 
LEU 
ILE 

TYR 
ALA 
ALA 
S E R  
ASN 

L E U  
G LN 
S E R  
GLY 
VAL 

PAO 
S E A  
AR G  
PHE 
SER 

ASP ASN 

ILE VAL 
LYS ASN 

ALA 
TYR 
LEU 

ASN 
TAP 
TYR 
G LN 
G LN 

LYS 
PRO 
G LV 
LEU 
ALA 

PAO 
LYS 
LEU 
LEU 
ILE 

TYR 
GLY 
ALA 
SER 
THR 

ARG 
G LU 
ALA 
G LV 
VAL 

PRO 
SER 
ARG 
PHE 
S ER 

S E A  SER 
LEU val  
SER SER 
val ALA 
SER SER 

SER 
val 

SER 
ALA 
SER 

SER 
val 

SER 
ALA 
SER 

VAL 
G LY 
glx 

ARG 
VAL 

THA 
ILE 
THA 
CYS 

VAL 
GLY 
ASP 
ARG 
VAL 

THA 
ILE 

TH R  
CYS 
ARG 

ALA 
SER 
GLN 

ASP 

ILE 
SER 
H I S  

T A P  
LEU 

VAL VAL 
G LY GLY 
ASP ASP 
ARG ARG 
VAL VAL 

THA THA 
ILE ILE 

THA THA 
CYS CYS 
ARG ARG 

ALA ALA 
SER SER 
G LN GLN 

G LV GLY 

ILE ILE 
SER SER 
SER SER 
TAP TAP 
LEU LEU 

ALA ALA ALA 
TAP TAP TAP 
TYR TVA TYR 
GLN G LN GLN 
G LN G LN GLN 

LYS LYS LYS 
SER PRO PRO 
GLY GLV GLY 
LVS LYS LYS 
ALA ALA ALA 

PRO PRO PRO 
LVS LYS LYS 
LEU LEU LEU 
LEU LEU LEU 
ILE ILE ILE 

TYR TYR TYR 
SER ALA ALA 
ALA ALA ALA 
SER SEA S E R  
SER S ER SER 

LEU LEU LEU 
GLU G LN G LN 
ASN SER SER 
G LV G LY GLV 
VAL VAL VAL 

PRO PRO PRO 
SER SER SER 

ARG ARG ARG 
PHE PHE PHE 
SER SER SER 

GLY G LY GLY 
SER SER SER 
GLY G LY GLY 
S ER S E R  ALA 
GLY G LY GLY 

G LV 
SER 
G LY 
SER 
GLV 

G LY G LY GLV 
SER SER SER 
G LY G LY GLY 
SER SER SER 
GLV GLV GLY 

THA 
ASX 
PHE 
THA 
PHE 
THR 
ILE 

SER 
GLY 
LEU 

GLX 
PRO 
GLX 
ASP 
PHE 

ALA 
THR 
TYR 
TYA 
CYS 
G LX 
G LX 
SER 
TYR 
SER 

THR THA 
ASP GLU 
PHE PHE 
THA THR 
LEU LEU 
THA THA 
I L E  I L E  

SER S E R  
G LY S E R  
L E U  L E U  

L E U  G LN 
PAO PRO 
G LU G LU 
ASP ASP 
PHE PHE 

ALA ALA 
THR THR 
TYR TVA 
TYA TYA 
CYS CVS 
GLX LEU 
GLX G LN 
S E R  GLN 
TYR ASN 
THR SER 

TYR 
TVA 
CVS 
G LN 
GLN 
TYR 
ASP 
ASP 

THR 
ASP 
PHE 
THR 
PHE 
THR 
ILE 

S E R  
S E R  
LEU 

GLN 
PRO 
GLU 
ASP 
ILE 

ALA 
THR 
TYA 
TYR 
CYS 
GLN 
G LN 
TYR 
ASN 
ASN 

THR THR TH R 
G LU ASP ASP 
PHE PHE PHE 
TH R  THR TH R 
LEU LEU LEU 
THR THR THR 
ILE ILE I L E  

SER SER SER 
SER SER SER 
LEU LEU LEU 
GLN GLN G LN 
PRO PRO PRO 
GLU GLU G LU 
ASP ASP ASP 
PHE PHE PHE 

ALA ALA ALA 
THR THR TH A 
TVA TYR TYA 
PHE TYR TYA 
CVS CYS CYS 
GLN GLN G LN 
GLN GLN G LN 
ALA ALA ALA 
HIS ASN ASN 
SER S ER S E R  

4 4  
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'CL 
# 

# 
ASP 
ILE 

G LN 
MET 

THA 
GLN 
SER 
PRO 
SEA 

thr 
LEU 
SER 
ALA 
SER 

VAL 
G LY 
ASP 
ARG 
VAL 

THA 
I LE 

THR 
CYS 
ARG 

ALA 
SER 
G LN 

SER 

I LE 
SER 
SER 
TAP 
LEU 

ALA 
TAP 
TYR 
G LN 
G LN 

LYS 
PRO 
G LY 
LYS 
ALA 

PRO 
LYS 
LEU 
LEU 
ILE 

TYA 
ASP 
ALA 
SER 
SER 

LEU 
G LU 
SER 

G LY 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLY 
SER 
GLY 
SEA 
G LY 

THR 
GLU 
PHE 
T H R  
L E U  
THR 
ILE 

SER 
SER 
LEU 

G LN 
PRO 
ASP 
ASP 
PHE 

ALA 
THR 
TYR 
TYR 
CYS 
G LN 
G LN 
TYR 
ASN 
SER 

45 
EU 

46 47 
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ASP ASP ASP 
I LE ILE ILE 

GLN G LN  GLN 
MET MET MET 

THR THA THR 
GLN GLN G LN 
SER S E R  SER 
PRO PRO PRO 
SER SER SER 

thr thr thr 
LEU LEU LEU 
SER S EA S E R  
A L A  A LA  A LA  
SEA SER S E A  

VAL VAL VAL 
GLV GLY GLV 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL VAL 

THR THA THR 
ILE ILE ILE 

THR THR THR 
CVS CYS CYS 
ARG ARG ARG 

ALA THA ALA 
SER SEA SER 
GLN GLN GLN 

SER S E R  S E R  

I L E  I L E  I L E  
A S N  SER SER 
THR ARG SER 
TAP TAP SER 
LEU L E U  LEU 

ALA ALA ALA 
TAP TAP TAP 
TYA TYR TYR 
GLN G LN GLX 
GLN GLN GLX 

LYS 
PRO 
GLY 
LYS 
ALA 

PRO 
LYS 
LEU 
LEU 
MET 

TYR 
LYS 
ALA 
SER 
SER 

LEU 
GLU 
SER 
GLY 
VAL 

PRO 
SER 
AAG 
PHE 
I L E  

LYS 
PRO 
GLY 
G LU 
ALA 

PAO 
LYS 
VAL 
LEU 
ILE 

TYR 
GLY 
ALA 
SER 
A S N  

LEU 
G LU 
SER 
G LY 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

G LY GLY 
S E R  S E R  
G LY GLY 
SER S E A  
G L Y  GLY 

THA 
GLU 
PHE 
THR 
LEU 
THR 
I LE 

S E A  
S E A  
LEU 

GLN 
PRO 
ASP 
ASP 
PHE 

ALA 
THR 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
ASN 
S E R  

THR 
GLU 
PHE 
THR 
LEU 
THR 
ILE 

SER 
SER 
LEU 

GLN 
SER 
ASP 
ASP 
PHE 

ALA 
THR 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
ASP 
SER 

LYS 
PAO 
GLV 
G LX 
ALA 

PRO 
LYS 
LEU 
L E U  
I LE 

TYA 
GLX 

SER THR TYR 
PRO PRO PRO 

LEU TAP 
PRO PRO 

VAL PHE PHE TYR ASP PHE 

THR 
THR 
PHE 
G LY 
GLX 
GLY 
THR 

ARG 
LEU 
G LX 
!LE 

LYS 
ARG 
THR 

TYR 
THR 
PHE 
GLY 
PRO 
GLY 
THR 

LYS 
VAL 
GLU 
MET 

ARG 
SER 
PHE 
GLY 
GLN 
GLY 
THR 

LYS 
VAL 
GLU 
ILE 

THR LYS 
ARG ARG 
THR THR 

PRO 
THA 
PH E 
GLY 
PAO 
GLY 
THR 

LYS 
VAL 
ASP 
LEU 

PRO 
THR 
PHE 
G LY 
GLN 
G LV 
THA 

LYS 
VAL 
GLU 
VAL 

LYS LYS 
ARG 

PRO PAO PRO SER SEA PRO 

LEU 
THR 
PHE 
GLY 
GLY 
GLY 
THR 

THR 
VAL 
ASP 
I LE 

LYS 
AAG 

# 

LYS TYR 
MET THR 
PHE PHE 
G LY GLY 
GLN GLN 
G LY GLY 
THR THR 

LYS LYS 
VAL LEU 
G LU G LU 
VAL 1 LE 

LYS LYS 
G LY ARG 
THR THR 

301 of 389 BI Exhibit 1094



• 

HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

F 
A 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
A 
3 

F 
A 
4 

0 
1 
2 
3 
4 
5 
6 

_ 7  
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
H 
1 8  
1 9  

20 
21 
22 
23 
24 

25 
26 
27 
27A 
270 
27C 
270 
27E 
27F 
28 

29 
30 
3 1  
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
4 4  
4 5  
46 
47 
48 

49 
50 
5 1  
52 
53 
54 
55 
56 
57 
5 8  

59 
60 
6 1  
6 2  
63 

64 
65 
66 
67 
68 

69 
70 
7 1  
72 
73 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

94 
95 
95A 
958 
95C 

950 
95E 
95F 
96 
9 7  
9 8  
9 9  

1 00  
1 01 
1 02  

1 03 
1 04 
1 05 
1 06 
1 06A 
1 07 
1 08 
1 09 

48 4 9  5 0  51 5 2  53• 
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4 

ASP ASP ASP 
I L E  I L E  I L E  

G L N  G LN G L N  
M E T  MET M ET 

T H R  T H R  TH R 
GLN G LN G LN 
S E R  S E R  S E R  
P R O  P R O  P A O  
S E R  S E R  S E R  

!hr thr thr 
L E U  L E U  LEU 
SER SER SER 
ALA ALA ALA 
S E R  SER S E R  

VAL 
G LV 
A S P  
ARG 
VAL 
T H R  

' I L E  
T H A  
C Y S  
A R G  

V A L  VAL 
G LY G L Y  
A S P  A S P  
A R G  A R G  
VAL VAL 
THR T H R  
! L E  I L E  

T H R  T H R  
C Y S  CYS 
ARG ARG 

ALA ALA ALA 
SER SER S E R  
GLN G LX ARG 

S E R  

VAL 
ASN 
ASN 
TAP 
L E U  

ASX 

I L E  
ASX 
ASX 
TYR 
LEU 

S E R  

ILE 
SER 
SER 
TAP 
LEU 

ALA ALA ALA 
TRP TRP T R P  
TVA TYR T Y R  
G LN G LX G LN 
G LU G LX GLY 
LYS LYS ARG 

P R O  PRO PRO 
G LY 
GLX 
ALA 

P R O  
L V S  
L E U  
L E U  
I L E  

S E R  
LYS 

T H R  
S E R  
S E R  
L E U  
G L U  
ARG 
GLV 
VAL 
PRO 
S E R  
ARG 
PHE 
ALA 

G LY 
S E R  
G LV 

ASP 
ILE 

GLN 
M E T  

T H R  
G L N  
S E R  
P R O  
S E R  

t h r  
L E U  
S E R  
A L A  
S E R  
V A L  
G LV 
ASP 
ARG 
VAL 
THR 
I L E  

T H R  
CYS 
ARG 

ALA 
S E R  
G L N  

S E R  

I L E  
S E R  
S E R  
S E R  

A S P  A S P  
I L E  I L E  

G LN G LN 
M E T  M ET 

T H R  T H R  
G L N  G LN 
S E R  S E R  
P R O  PRO 
S E R  S E R  
thr thr 

LEU LEU 
SER SER 
ALA ALA 
S E R  S E R  
VAL VAL 
G LY GLY 
ASP ASP 
A R G  ARG 
VAL VAL 
T H R  THR 

ILE 
THR 

54 5 5  5 6  
POT S- AMYLOID 

G U I  BAN 
# # 

ASP ASP 
ILE ILE 

G L N  GLN 
MET MET 

THR T H R  
GLN G LN 
S E R  ala 
P R O  P R O  

a l a  S E R  

S E R  S E A  
L E U  L E U  
S E R  S E R  
ALA ALA 
SER S E R  

VAL VAL 
GLV G L Y  
A S P  A S X  
A R G  A R G  
VAL VAL 
THR T H R  
I L E  I L E  

THR THR 
CYS CYS 

ARG 

ALA 

ASP 
I LE 

G LN 
leu 

T H R  
G LN 
S E R  
P R O  
S E R  

S E R  
L E U  
S E R  
ALA 
S E R  

VAL 
G LY 
A S P  
A R G  
V A L  
TH R 

ILE 
THR 
C Y S  
A R G  

A L A  
S E R  
G LN 

S E R  

VAL 
TYA 
ASN 
TYR 
VAL 

ALA 
TAP 
P H E  
G L N  
G L N  
LYS 
PRO 
G LY 
LYS 
ALA 

PRO 
LVS 
S E R  
L E U  
I L E  

TYR 
ASP 
ALA 
S E R  
T H R _ 
LElJ 
G LN 
S E R  
G LY 
VAL 

PRO 
S E R  
ASN 
PHE 
T H R  

G LV 
S E R  
G L V  
S E R  
G L V  
T H R  
AS P 
P H E  
I L E  

L E U  

T H R  
I L E  

S E A  
S E R  
L E U  
G LN 
P R O  
G LU 
ASP 
P H E  

ALA 
T H A  
TVA 
T V R  
CVS 
G LN 
G L N  
T V A  
A S N  
S E R  

T Y R  
PAO 

TVA 
T H R  
P H E  
G L Y  
G L N  
G LV 
T H A  

LYS 
# 
# 

I L E  

L Y S  
ARG 

43 

57 
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58 59 60 6 1  62 63 
Bl BEL JBL PAP CAR MEV 

# 

ASP ASP 
ILE ILE 

G LN G LN 
leu leu 

ASP A S P  ASP ASP ASP 
ILE ILE I L E  val ILE 

G LN G LN G LN G LN G LN 
MET MET M E T  MET M ET 

T H R  T H R  
G LN G LN 
S E R  S E R  
P R O  PRO 
SER S E R  

THR THR THR 
GLN G LN GLN 
SER SER S E R  
P R O  P R O  PRO 
SER SER S E R  

T H R  
G LN 
S E R  
PRO 
SER 

THR 
G LN 
S E R  
P R O  
S E R  

S E R  S E R  
L E U  L E U  
S E R  S E R  
ALA ALA 
SER S E R  
VAL VAL 
GLY G L Y  
ASP ASP 
ARG ARG 
VAL VAL 

S E R  
L E U  
S E R  
ALA 

tyr 

VAL 
GLY 
ASP 
ARG 
VAL 

T H R  
I L E  

T H R  
C Y S  

T H R  THR 
ILE I L E  

T H R ala 
CYS CVS 

G LN G LX ARG 

ALA ALA ALA 
S E A  S E R  S E R  
G LN GLX G LN 

AS P 

I L E  
A S N  
T H R  
PHE 
L E U  

ASN 
T R P  
TYR 
G L U  
G L N  

# 
P R O  

A S X  

I L E  
S E R  
LYS 

# G LY 
LYS LYS 
ALA PRO 

PRO PAO 
LVS GLU 
LEU LEU 
L E U  L E U  

I L E  I L E  

T V A  TYR 
ASP ASP 
ALA ALA 
S E R  SER 
SER T H R  
L E U  L E U  
G LU LYS 
THR T H R  
G L Y  G LV 
VAL VAL 

G LX PRO 
SER S E R  

A R G  A R G  
P H E  P H E  
L E U  S E R  

G L Y  G L Y  
S E R  S E R  
A S X  G LV 
P H E  S E R  
A S X  G LU 
THR T H R  
L Y S  H I S  

P H E  
T H A  
L E U  

T H R  
I L E  

S E R  
L E U  
G L N  
PRO 
ALA 
ASP 
PH E  
ALA 
T H R  
T Y R  
TVR 
CYS 
G LN 
G L N  

P H E  T Y A  
ASP ASX 
A S P  H I S  

L E U  P H E  
P R O  P R O  

TYR L E U  
T H R  T H R  
PHE P H E  
GLY GLY 
PAO G LV 
GLV G LY 
THR T H R  

LYS G LU 
VAL VAL 
G L U  G L U  
L E U  VAL 

LYS LYS 

S E R  

I L E  
S E A  
T H A  
P H E  
L E U  

# 
TAP 
TYR 
G LN 
GLN 
LYS 

PRO 
GLY 
LYS 
ALA 

PRO 
LYS 
L E U  
L E U  

T Y R  

S E R  thr 
LEU L E U  
S E R  S E R  

val ALA 
SER S E R  

S E R  
L E U  
S E R  
ALA 
S E R  

pro 
LEU 
S E R  
ALA 
S E R  

VAL VAL VAL VAL 
GLY GLY GLY GLY 
ASP ASP ASP ASP 
ARG ARG ARG ser 
VAL VAL VAL VAL 

T H R  
I L E  
ala 

ala ile THR 
ILE ILE ILE 

T H R  T H R  T H R  
CYS CYS CYS 
ARG ARG G LN 
ALA ALA ALA 
SER S E R  S E R  

G L N  G LN G LN 

ASN 

ILE 
SER 
S E R  
T A P  
L E U  

S E R  ASP 

S E R  I L E  
V A L  A R G  
A S P  ASN 
TYR S E R  
L E U  L E U  

ALA ASN 1LE 
TRP T A P  TAP 
TYR TVA TYR 
G LN G LN G LN 
G LN G LN G LN 
LYS LYS LYS 

PRO PAO PRO 
GLY GLY G LY 
LYS LYS LYS 
ALA ALA ALA 

PRO PRO PRO 
LYS LYS LVS 
VAL L E U  PHE 
LEU L E U  L E U  
ILE ILE I L E  

TYR P H E  T Y R  
L Y S  ASP A S P  
S E R  TH R A L A  
S E A  S E A  G LU 
S E A  ASN ASN 

L E U  L E U  L E U  
G L U  G LN G L U  
S E R  S E R  I L E  
G LV G LV G L V  
VAL VAL VAL 

PAO PRO 
SEA S E R  SEA 

ARG ARG ARG 
P H E  PHE PHE 
SER SER ARG 

G LY GLY G LY 
S E R  G LY S E R  
G L Y  A R G  G L Y  
S E R  S E R  S E R  
G LV G LV G L Y  
T H R  T H R  TH R 
ASP ASP ASP 
PHE P H E  PHE 
T H R  T H R  ALA 
L E U  LEU L E U  

T H R  T H A  S E A  
I L E  I L E  I L E  

S E R  S E A  S E R  
S E R  S E R  S E A  
L E U  L E U  L E U  
G LX GLN G L N  
P R O  PRO P A O  
ASX ASP G LU 
ASX ASP ASP 
P H E  PHE PHE 

ALA ALA ALA 
THR THR TH A 
TYA TYA TVA 
TYR TVA TYR 
C Y S  CYS CYS 
G LN G LN GLN 
G L N  G LN G L N  
TVA S E R  TVA 
ASN TYR TVA 
THR T H R  ASN 

PHE ASN LEU 
PRO PRO 
G LU 

P H E  V A L  T V A  
T H R  THA THA 
PHE 

G LY 
P A O  
G LV 
T H A  

LYS 
VAL 
AS P 
I L E  

P H E  P H E  
GLY GLV 
GLY G L N  
GLY G L V  
TH A THR 

T H A  LYS 
VAL L E U  
ASP G LU 
ILE I LE 

LYS LYS LYS 
ARG ARG ARG 
T H R  T H A  
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ASP 
ILE 

G LN 
leu 

THR 
G LN 
S E R  
P R O  
S E R  

S E R  
L E U  
S E R  
ALA 
S E R  

VAL 
GLY 
A S P  

VAL 

T H R  
# 

T H R  
C Y S  
G LN 

ALA 
S E R  
G LU 

ALA 

# 

ASN 
TYR 
LEU 

TAP 
TYR 

ASP ASP ASP 
I L E  I L E  I L E  

G LN G LN G L N  
M ET MET MET 

ASP 
ILE 

G LN 
MET 

ASP 
ILE 

GLN 
leu 

T H R  
G LN 
S E R  
PRO 
S E R  

S E R  
L E U  
S E R  
A L A  
S E R  

leu 

:5'1> 
ARG 
VAL 

T H R  
I L E  

T H R  

T H R  
GLN 
S E R  
PRO 
S E R  

S E R  
L E U  
S E R  
t h r  
val 

VAL 
G LY 
ASP 
ARG 
VAL 

THR 
ILE 

T H R  
C Y S  
ASP 

T H R  
G LN 
S E R  
PRO 
S E R  

S E R  
L E U  
S E R  
t h r  
val 

VAL 
G LY 
A S P  
A R G  
VA L 

THR 
G LN 
S E R  
PRO 
S E R  

thr 
LEU 
SER 
val 

S E R  

VAL 
GLV 
ASP 
ARG 
VAL 

THR THR 
I L E  I L E  

T H R  T H R  
CYS CYS 
ASP G L U  

T H R  
G LN 
S E R  
P R O  
S E R  

e�::i 
S E R  
ALA 
S E R  

VAL 
GLY 
ASP 
ARG 
VAL 

T H R  
I L E  

T H R  
C Y S  
ARG 

ALA ALA ALA ALA 
S E R  S E R  S E R  SER 
G L N  G LN G L N  GLN 

ASX 

ILE 
ASX 
SER 
TRP 
L E U  

ASX 

ILE 
ASX 
SER 
T R P  
L E U  

THR G LY 

VAL I LE 
L E U  S E A  
S E R  S E R  
T Y R  TYA 
L E U  L E U  

I L E  I L E  A S N  ALA 
TAP TAP TAP TAP 
TYR TVA TVA TYR 
G LN G LN G LN GLN 
GLN GLN G L N  G LN 
TVR TYA LVS LVS 
PAO PRO PRO PRO 

G LY G LV 
LYS LYS 
ALA ALA 

PRO PRO 
LVS LYS 
L E U  L E U  
L E U  L E U  
I L E  I L E  

TYR TYR 
ALA ALA 
ALA ALA 
S E R  S E R  
S E R  T H R  

L E U  L E U  
G L U  G LN 
T H R  S E R  
G LY GLY 
VAL VAL 

PRO PRO 
S E R  S E R  
A R G  ARG 
PHE PHE 
SER S E R  

G LY GLY 
G LN SER 
G LY G LV 
S E R  S E R  
G LV G LV 
THR T H R  
A S X  G LU 
P H E  P H E  
T H R  T H R  
P H E  L E U  

T H R  T H R  
I L E  ILE 
SER S E R  
S E R  S E R  
VAL L E U  

G LX G LN 
PRO PRO 
GLX GLU 
ASX ASP 
PHE P H E  

ALA ALA 
THR T H R  
TVA T V R  
TYR TVA 
CYS CVS 
G LN G LN 
G LX G L N  
T V A  L E U  
L E U  A S N  
A S P  S E R  

LEU T Y R  
PRO PRO 

AAG 
T H R  
P H E  
G LV 
G LN 
G LY 
T H A  

LYS 
VAL 
ASP 
L E U  

LYS 
ARG 
THA 

70 
LUX 

ASP 
I L E  

G LN 
leu 

T H R  
G L N  
S E R  
P R O  
S E R  

phe 
L E U  
S E R  
A LA  
S E R  

7 1  
N E  

ASP 
I L E  
his 
leu 

T H R  
G LX  
S E R  
P R O  
S E R  

S E R  
L E U  
S E R  
A LA  
S E R  

7 2  
Va' 
'CL 

ala 
ILE 

G LN 
leu 

THR 
G LN 
S E R  
PRO 
S E R  

S E R  
L E U  
S E R  
ALA 
SER 

VAL VAL VAL 
GLY G LV G LV 
ASP ASX ASP 
ARG ARG ARG 
VAL VAL VAL 

THR T H R  THR 
ILE ILE ILE 

THR T H R  THR 
CYS CYS 
G LX  ARG 

ALA ALA 
SER SER 
G LX G LN 

ASX GLY 

ILE ILE 
SER S E R  
A S X  S E R  
T Y R  ALA 
LEU LEU 

ASX ALA 
T A P  TRP 
TYR TYR 
G LX  G LN 
G L X  GLN 

LYS LYS 
P R O  PRO 
G LY G LV 
G LX  LYS 
ALA ALA 

PRO PRO 
LYS LYS 
VAL L E U  
M ET L E U  

ILE ILE 

TYR TYR 
A S P  
A LA  
S E R  
S E R  

L E U  
G LU 
S E R  
G LV 
VAL 
PRO 
S E R  
A R G  
P H E  
S E R  

G L Y  
S E R  
G LY 
S E R  
G LV 
T H R  
A S P  
P H E  
T H R  
L E U  

T H R  
I L E  

S E R  
S E R  
L E U  

G LN 
PRO 
G LU 
ASP 
PHE 

ALA 
THA 
TYR 
TVR 
CYS 
G LN 
G LN 
P H E  
ASN 
S E R  

T V A  
P R O  
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• 44 • 
HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

F 
A 
1 

c 
D 
A 
1 

F 
A 
2 

c 
0 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
A 
4 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
1 1  
12  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
21  
22 
23 
24 
25• 
26 
27 
27A 
278 
27C 
270 
27E 
27F 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
8 1  
8 2  
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
95A 
958 
95C 
950 
95E 
95F 
96 
97 
98 
99 

1 00 
101  
102 
103 
104 
1 05 
1 06 
106A 
107 
108 
109 

73 
N I  

74 
PW 

# 

ASP ASP 
ILE ILE 
GLN his 
MET MET 
THR THR 
GLN GLN 
SER SER 

- PRO PRO 
SER SER 
SER SER 
LEU LEU 
SE"! SER 
ALA ALA 
.. thr SER 
VAL VAL 
GLY GLY 
ASP ASP 

- ARG ARG 
VAL VAL 
THR THR 
leu, val 
6�� c� 
GLU ARG 
ALA ALA 
SER SER 
GLN GLX 
SER 
VAL 
LEU 
GLU 

SER SER 
GLV ILE 
ASN GLV 
THR 
PHE TYR 
LEU SER 
ALA ASX 
TAP TAP 
TVA 
GLN GLN 
GLN GLN 
LYS LVS 
PRO 
LVS 
LVS 
ALA 
PRO 
LVS 
LEU 
LEU 
ILE 
TVA 
ASP 
ALA 
SER 
ASN 
LEU 
GLU 
THR 
GLY 
VAL 
PRO 
SER 
ARG 
PHE 
SER 
GLV 
SER 
GLV 
SER 
GLV 
THR 
ASP 
PHE 
THR 
PHE 
THA 
ILE 
SER 
GLY 
LEU 
GLX 
PRO 
GLX 
ASX 
PHE 
ALA 
VAL 
TYR 
TYA 
CVS 
GLN 
GLX 
TYR 
ASP 
THR 
LEU 
PRO 

SER 
THR 
PHE 
GLY 
VAL 
GLY 
SER 
LVS 
VAL 
GLU 
SER 

LYS 
ARG 
THR 

75 
AMYLOIO 

x 

ASP 
!LE 
GLN 
MET 
THR 
GLN 
SER 
ala 
SER 
SER 
LEU 
SER 
ALA 
SER 
VAL 
GLY 
ASP 
ARG 
VAL 
i le 
ILE 
CYS 
GLX 
ALA 
GLX 

ASX 
!LE 
PRO 
TVA 
LEU 

TVA 

76 
ALE 

77 78 79 80 
GO 

81 
BOL 

82 
RI  
# 

83 84 85 86 87 88 89 
SHE ADA KUE Ve OCO 

"CL 
V1 3 V18A V19A V19B V18B 
"CL 'CL 'CL 'CL "CL 

ASX ASP 
ILE ILE 
GLX GLN 
M ET leu 
THR THR 
GLX GLN 
SER SER 
PRO PRO 
SER thr 

SER 
LEU 

SER SER 
ALA ALA 
SER SER 
VAL VAL 
GLY GLY 
ASP ASX 
ARG ARG 
VAL VAL 
THR THR 
i�R ft:� 
CYS CYS 
ARG GLX 

pea 
ASP ASP ASP ASP ASP ala ASX val ASP 
!LE ILE val !LE !LE ILE ILE !LE pro 

��� �w ��':: �t;,
N ��� :',,�T �it,. �1T ��

I
T 

THR THR THR met THR THR THR THR THR 
GLN GLN GLX GLX GLN GLN GLX GLN GLN 
SER SER SER SER SER SER SER SER thr 
PRO PRO PRO PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER SER SER SER 
SER thr phe SER thr SER SER leu SER 
��� g:.g s

v
ek s

v
ek k�� G�� �'!P m: i�� 

val ALA ALA ALA ALA ALA ser ALA ALA 
phe SER SER SER SER SER pro SER ala 
VAL VAL VAL VAL VAL thr VAL thr VAL 
G� GU G� GU G� GU GU GU G� 
ASP ASP ASX ASX ASP ASP ASX ASP gly 
ARG ARG ARG ARG gly ARG leu ARG thr 
VAL VAL VAL VAL VAL VAL VAL VAL VAL 
THR THR THR THR THR THR THR THR THR 
!LE !LE !LE ILE !LE ILE ILE ILE ILE 
THR THR THR THR s• THR THR sw Mn 
CVS CVS CYS CYS CYS CYS CVS CYS CYS 
GLX ARG ARG ARG ARG ARG GLX ARG GLN 

ALA ALA ALA ALA ALA ALA ALA ALA MET SER 
SER SER SER SER SER SER SER SER SER SER 
GLX GLX GLN GLX GLX GLN GLX GLN GLN 

ASN 
VAL 

ASX ASX SER GLY SER GLY ASX GLY TYR 
ILE 
SER 
ASX 
TVA 
LEU 

ILE 
ASX 
TVA 
LEU 

ILE 
ASN 
I LE 
TAP 
LEU 

ASX ASX ALA 
TAP TAP TAP 
TVA TVA TVA 
HIS GLX GLN 
GLX TVA GLN 
LYS LVS LYS 
PRO PRO PRO 

GLU 
LVS 
ALA 
PRO 
LVS 
LEU 
LEU 
ILE 
TYR 
LYS 
ALA 
SER 
THR 
LEU 
GLU 
THR 
GLY 
VAL 
PRO 
SER 
ARG 
PHE 
SER 
GLV 
SER 
GLV 
SER 
GLY 
THR 
GLN 
PHE 
THR 
LEU 
THR 
ILE 
ASN 
SER 
LEU 
GLN 
PRO 
ASP 
ASP 
PHE 
ALA 
THR 
TVA 
TYR 
CVS 
GLN 
GLN 
TVR 
SER 
ARG 
TVR 
PRO 

TVA 
THR 
PHE 
GLV 
GLN 
GLV 
THR 
LYS 
LEU 
ASP 
ILE 

LYS 
ARG 
THR 

ILE ILE ILE 
SER SER 

SER 
TYR 
LEU 
ALA 
TAP 
TYR 
GLN 
GLN 
LYS 
PRO 
GLV 
LVS 
ALA 
PRO 
LVS 
LEU 
LEU 
ILE 
TVA 
ALA 
ALA 
SER 
THR 
LEU 
GLN 
SER 
GLY 
VAL 
PRO 
SER 
ARG 
PHE 
SER 
GLV 
SER 
GLV 
SER 
GLY 
THR 
ASP 
PHE 
THR 
LEU 
THR 
ILE 
SER 
CVS 
LEU 
GLN 
SER 
GLU 
ASP 
PHE 
ALA 
THR 
TYR 
TVA 
CYS 
GLN 
GLN 
TVA 
TVA 
SER 
TVR 
PRO 

ILE ILE SER 
SER SER ASN 
ASX SER ASN 
TVA TVA TVA 

LEU LEU 
ALA SER 
TAP TAP 
TYR PHE 
GLN GLN 
GLN GLN 
LVS LYS 
PRO PRO 
GLY GLV 
LVS GLN 
ALA PRO 
PRO PRO 
GLU LYS 
LEU LEU 
LEU LEU 
ILE ILE 
TYR TYR 
ALA GLV 
ALA ALA 
SER SER 
THR LVS 
LEU LEU 
GLN ALA 
SER SER 
GLY GLY 
VAL VAL 
PRO PRO 
SER SER 
ARG ARG 
PHE PHE 
SER SER 
GLV GLV 
SER SER 
GLY GLY 
SER SER 
GLV GLV 
THR 
ASP 
PHE 
THR 
LEU 
THR 
ILE 
SER 
CYS 
LEU 
GLN 
SER 
GLU 
ASP 
PHE 
ALA 
THR 
TVA 
TVA 
CVS 
GLN 
GLN 
TYR 
TYR 
SER 
PHE 
PRO 

LVS 
GLN 
PHE 
THR 
LEU 
THR 
ILE 
SER 
GLY 
VAL 
GLN 
CVS 
ASP 
ASP 
ALA 
ALA 
THR 
TYR 
TVA 
CVS 
ALA 
GLY 
TYR 
TYR 
TYR 
SER 
GLV 
SER 
GLY 
THR 
ASP 

ala 
gin 
val 
leu 

THR 
GLN 
thr 
PRO 
ala 

SER 
val 

SER 
ALA 
ala 
VAL 
G LY 
gly 
thr 
VAL 
THR 
ILE 
asn 
CVS 
GLN 
ALA 
SER 
GLU 

SER 
ILE 
SER 
SER 
TYR 
LEU 
ASN 
TAP 
TVA 
GLN 
GLN 
LVS 
LEU 
GLV 
GLN 
PRO 
PRO 
LYS 
LEU 
LEU 
ILE 
TYR 
TVA 
ALA 
SER 
THR 
LEU 
ALA 
SER 
GLY 
VAL 
PRO 
SER 
ARG 
PHE 
LYS 
GLY 
SER 
GLV 
SER 
GLY 
THR 
GLU 
TYR 
THR 
LEU 
THR 
ILE 
SER 
GLY 
VAL 
GLN 
CVS 
ASP 
ASP 
ALA 
ALA 
THR 
TYR 
TYR 
CYS 
GLN 
HIS 
GLV 
TYR 
ILE 
TYR 
SER 
SER 
GLY 
ASP 

ala 
ILE 
:',,WT 
THR 
GLN 
thr 
PRO 
ala 

SER 
val 
glu 
ALA 
ala 
VAL 
GLV 
gly 
thr 
ile 

THR 
!LE 
asn 
CVS 
GLN 
ALA 
SER 
GLU 

SER 
ILE 
SER 
SER 
TAP 
LEU 
ALA 
TAP 
TVA 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
PRO 
PRO 
LVS 
LEU 
LEU 
ILE 
TYR 
GLU 
ALA 
SER 
LVS 
LEU 
ALA 
SER 
GLV 
VAL 
PRO 
SER 
ARG 
PHE 
SER 
GLY 
SER 
GLV 
SER 
GLV 
THR 
GLN 
PHE 
THR 
LEU 
THR 
ILE 
SER 
GLY 
VAL 
GLN 
CVS 
ASP 
ASP 
ALA 
ALA 
THR 
TVA 
TYR 
CYS 
GLN 
GLY 
GLY 
TVA 
TYR 
ASN 
SER 
GLY 
TAP 
TVR 

ala 
gin 
val 
leu 

THR 
GLN 
thr 
glu 
SER 
pro 
val 

SER 
ALA 
pro 
VAL 
GLY 
gly 
thr 
VAL 
THR 
ILE 
Mn 
CVS 
GLN 
ALA 
SER 
GLN 
SER 
VAL 

TYR 
ASP 
ASN 
ASN 
TAP 
LEU 
SER 
TAP 
TYR 
GLN 
GLN 
LVS 
PRO 
GLY 
GLN 
PRO 
PRO 
LVS 
LEU 
LEU 
ILE 
TVA 
ASP 
ALA 
SER 
LVS 
LEU 
ALA 
SER 
GLY 
VAL 
PRO 
SER 
ARG 
PHE 
SER 
GLY 
SER 
GLY 
SER 
GLV 
THR 
GLN 
PHE 
THR 
LEU 
THA 
ILE 
SEA 
GLV 
VAL 
GLN 
CVS 
ASP 
ASP 
ALA 
ALA 
THR 
TVA 
TVA 
CVS 
GLN 
GLY 
SER 
TYR 
TVA 
SER 
SEA 
GLV 
TAP 
TVA 

90 
HFS-
21/28 

ASP 
val 
val 
MET 
THR 
GLN 
SER 
PRO 
leu 

SER 
LEU 
pro 
val 
thr 
leu 

GLY 
gly 
pro 
ala 
ser 
1 LE 
ser 
CYS 
ARG 
SER 
SER 
GLN 
SER 
LEU 
VAL 
TAP 
SER 
ASP 
GLY 
ARG 
SER 
TYR 
LEU 
GLU 
TAP 
TVA 
GLN 
GLN 
LVS 
PRO 

91 92· 93 
SAC WAG HBJ 

1 

ASP ASP ASP 
ILE !LE !LE 

GLN GLN leu 
MET MET MET 
THR 
GLN 
SER 
PRO 
SER 
SER 
LEU 
SER 
ALA 
SER 

THR 
GLN 
SER 
PRO 
SER 
SER 
LEU 
SER 
ALA 
SER 

THR 
GLN 
SER 
PRO 
lhr 

SER 
LEU 
SER 
ALA 
SER 

VAL VAL VAL 
GLY GLY GLY 
ASP ASP ASP 

LVS 
SER 

CVS 
GLX 
GLX 
GLX 
ASX 
ALA 
ALA 
THR 

ILE 
PRO 
lLE 
GLY 
GLV 
GLV 
THR 
LYS 
VAL 
ASX 
VAL 

LYS 
ARG 
THR 

94 95 96 
AMYLOIO WEB HOE 

547 

ASP 
!LE 
GLX 
MET 
THR 
GLN 
SER 
PRO 
SER 
SER 
LEU 
SER 
ALA 
SER 
VAL 

ASP ASP 
!LE ILE 
GLN GLN 
MET MET 
THR THR 
GLN GLN 
SER SER 
PRO PRO 
SER SER 
SER thr 
val LEU 

SER SER 
ALA ALA 
SER SER 
VAL VAL 

L__ llli'W�-. .................... u..-.-.-.-...__._._._._._._._._._._._._. ...... _._..__._._._._._._._._._._._.lllE�------mur.-•·...-:!.'.:::o. .... ZS'1E7'1 
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• 45 • 
HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

97 98 99 100 1 01 1 02 1 03 1 04' 1 05 1 06 1 07 1 08 1 09 1 1 0  1 1 1  # O F  # O F  OCCURRENCES 
LOO HBJ BEN GR MAA MUK AMYLOID MAR AMY LO ID BJ HBJ PEN AMVLOID C L' G M 1 31 SEQUE NCES AMINO OF MOST COMMON 

1 0  594 6 MS 'CL ACIDS AMINO ACID 
# # 

0 1 1 (PCA) 
1 ASP ASP ASP ASP ASP ASP ASP ASP ASP ASX ASP ASP ASP 1 09 3 4 1 03(ASP} : 99(ASP) 
2 ILE ILE I L E  I L E  ILE I L E  ! L E  ILE I L E  ILE ILE # 1 0 7  4 1 0 1 ( 1LE) 
3 G LN G LN G LN G LN GLN GLN GLN G LN Ji u  G LN G LN GLN 1 08 8 97(GLNJ3

(
M

Jl?i<GLN) 
4 MET M ET MET leu MET M ET leu ET MET MET MET MET 1 08 4 

5 THA TH R THR THR THR THR THR THA 8'0 THR THR THA 1 08 3 1 06(THR) 
6 GLN G LN G LN G LN GLN GLN GLN GLN LN GLN G LN 1 07 .

3 
2 1 07(G�bo(

s
��(GLN) 

7 SER S E R  S E R  S E R  S E R  S E R  S E R  S E R  SER 1 05 
8 PRO PRO PRO PRO PRO PRO PRO PRO PRO 1 0 5  3 1 03(PRO� 
9 - SE R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  1 05 4 99(SER) 

F 
1 0  thr S E R  S E R  S E R  thr S E R  S E R  S E R  S E R  1 04  5 8 1 ( SE R) 
1 1 L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  1 03 5 9 1 ( L E U) 

R 1 2  S E R  S E R  S E R  S E R  S E R  S E R  1 02 4 98(SER) 
1 3  AL,\ ALA ALA val ALA 1 01 4 9 1 (ALA) 
14 S E A  97 7 86(SER) 

15 VAL 97 3 ���t� 16 93 2 
1 7  93 3 87(ASP) : 79(ASP) 
1 8  ARG 90 6 82(ARG) 
19 VAL 91 3 88(VAL) 

20 THR 91 4 g�Tt�Rl 
2 1  I L E  8 8  4 
22 THR 88 7 75(TH�) 
23 CVS 83 1 83 CYS 

24 GLN 75 5 43(ARG} 

��- ALA 75 4 rn���) S E R  7 2  4 
27 G LN 7 2  4 66(GLN) : 53(GLN) 
27A 4 2 3(SER) 
278 4 2 3(VAL) 

c 27C 2 2 1 ( ..,. )  
270 2 2 1( + ) 0 27E 1 1 1 (S E R) R 

1 27F 
ASP 7 2  28 8 25(ASP) 22(SER) 

29 !LE 7 1  5 6 1 ( 1LE) 
30 ASN 68 10 : 1 1  35(SER) 
31 LYS 66 10 24(SER) 
32 66 7 33(TYR) 
33 64 4 60(LEU) 

34 60 8 24(ASNl 22(ALAl 
35 63 1 63(TRP) 
36 6 1 2 57(TYR) 
37 60 4 56(GLN) : 49(GLN) 
38 5 8  4 55(GLN) : 50(GLN) 

39 55 4 SO(LYS) 
40 57 4 54(PRO) 

F 41 44 3 40(GLY) 
R 42 46 5 35(LYS) 
2 43 47 2 42(ALA) 

44 47 1 47(PRO) 
45 47 6 4 1 ( LYS) 
46 46 7 33(LEU} 
47 45 2 44(LEU)  
48 43 2 42(1LE) 

49 45 4 42 TYR 
50 45 .

5 
8 1 5( + l 

c 51  45 39(ALA) 
52 44 4 4 1 ( S E R) D 53 43 6 1 8(SER) R 

2 54 44 2 43(LEU) 
55 44 7 20(GLU} 
56 42 7 27 S E R  
57 43 , 43(GLY} 
58 43 2 42(VAL) 

59 42 4 39(PRO) 
60 42 1 42(SER) 
61 43 3 4 1 (ARG) 
62 43 3 41 (PHE) 
63 43 7 36(SER) 

64 43 1 ������$ 65 42 4 
66 43 3 4 1( G LY) 
67 41  3 38(SER) 
68 4 1  3 38(GLV) 
69 4 1  3 38(THR) 
70 41 5 6 25(ASP) : 23(ASP) 

F 71 40 4 36(PHE) 
R 72 40 4 37(THR) 
3 73 40 3 3 1 ( LEU) 

74 40 4 37(THR) 
75 40 3 38(1LE) 
76 39 2 37(SER) 
77 40 5 27(SER) 
78 LEU 40 2 35(LEU) 
79 G LN 40 2 '

3 
3 39(GLN) : 35(GLN) 

80 PRO 40 33(PRO) 
81 G LU 40 3 5 29(GLU) : 26(GLU) 
82 ASP 40 1 2 40(ASP) : 37(ASP) 
83 PHE 40 4 28(PHE) 

84 ALA 40 2 �i����� 85 THR 40 4 
86 TYR TVR 42 2 4 1 (TYR) 
87 TYR TYR 41 2 40(TVR) 
88 CYS CVS 42 1 42 CVS 
89 G LN G LN 43 3 4 40(GLN) : 37(GLN) 
90 G LN G LN 43 3 4 39(GLN) : 34(GLN) 
91 TYR HIS 45 10 : 1 1  24(TVR) 
92 G L U  ASP ASP 46 8 1 5(ASN) : 1 3( + ) 
93 ASN !LE HIS 46 9 20(SER) 

c 94 LEU PHE LEU 46 10 ��!��gi) D 95 PRO PRO PRO 45 5 
R 95A 5 3 2( + ) 
3 958 4 2 2( + I 

95C 4 3 2(TYR) 
950 1 (ASP) 
95E 
95F 
96 TYR GLY LEU 32 1 2  9(TYR) 
97 THR TH A  3 1  4 27 THR 
98 PHE PHE 3 1  3 29(PHE) 
99 GLY G LY 3 1  1 3 1 (G LY) 

1 00  G LN GLY 31 5 1 8(GLN) : 1 7(G LN) 
101  GLY GLY 31 1 31(GLY) 

F 102 THR THR 3 1  2 30(THR) 
A 1 03 LYS THR 31 4 23(LYS) 
4 104 VAL VAL 30 2 23(VAL) 

1 05 G LU G LU 30 3 4 20(GLU) : 1 9(G LU) 
106 ILE MET 31 7 1 5( 1LE) 
1 06A 

1 07 LYS LYS 31  29 LYS 
1 08 ARG ARG 24 2 22(AAG) 
1 09 THR THR 20 1 20(THR) 
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• 
HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

VARIABILITY 

0 
1 3.2 

4.2 
4.4 

2 
3 8.9 : 9.3 
4 4.6 
5 3.1 
6 1 .  

3.2 
2 . 1  

7 
8 3.1 

_9 4.2 

F 1 0  6.4 
R 1 1  5.7 
1 1 2  4.2 

1 3  4.4 
1 4  7.9 
1 5  3.1 
1 6  2. 
1 7  3.2 

6.6 
4.7 

1 8  
·,.9 3 . 1 
20 4.2 
21 4.2 
22 8.2 
23 1 .  
24 8.7 
25 4.2 
26 4.3 
27 4.4 5.4 
27A 
278 

c 27C 
270 0 27E R 

1 27F 
28 23. : 26. 
29 5.8 
30 1 9. 

28. 
21 . 

31 
32 1 4. 
33 4.3 
34 1 8. 22. 
35 t .  
36 2.1 
37 4.3 : 4.9 
38 4.2 : 4.6 
39 4.4 
40 4.2 

F 41 3.3 
R 42 6.6 
2 43 2.2 

44 1 .  
45 6.9 
46 9.8 
47 2. 
48 2. 
49 4 .3 
50 21 . 24:-

c 51  5.8 
52 4.3 0 53 1 2. : 1 4. 

R 
2 54 2. 

55 1 5. 
56 1 1 .  
57 1 .  
58 2. 
5� 4.3 . 60 1 .  
6 1  3.1 
62 3.1 
63 8.4 
64 1 .  
65  4.4 
66 3.1 
67 3.2 
68 3.2 
69 3.2 
70 8.2 1 1 . 

F 7 1  4.4 
R 72 4.3 
3 73 3.9 

74 4.3 
75 3.2 
76 2 . 1  
77 7.4 
78 2.3 
79 2.1 :is 3.4 
80 
81 4.1 7.7 
82 1 .  2.2 
83 5.7 
84 2.1 
85 4.3 
86 2. 
87 2 . 1  
88 1 .  
89 3.2 4.6 
90 3.3 : 5 . 1  
91 1 9. 2 1 .  
92 25. 

21. 
28. 

93 
c 94 38. 
D 95 6.4 
R 95A 
3 958 

95C 
950 
95E 
95F 
96 43. 
97 4.6 
98 3.2 
99 1 .  

100 6.9 
1". 

9 . 1 
101  

F 1 02 2.1 
R 1 03 5.4 
4 104  2.6 

105 4.5 : 6.3 
1 06 14 .  
106A 
1 07 2 . 1  
1 08 2.2 
109 1 .  

46 • 

--------------------iiillli�------------------......... ' A  
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• 
ANTIBODY SPECIRCITIES: HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

Iii WEA: ANTl-3.4-PYRUVYLATED GALACTOSE MONOCLONAL 
25) LOW: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
39) LAY: ANTI-HUMAN GAMMA G1 AND G3 GLOBULINS; PO IDIOTYPE 

47 

53) HEI: COLD AGGLUTININ WITH ANTI-GD (MEMBRANE-GLYCOLIPID-DEPENDENT) ACTIVITY 
66) DAV: ANTI-HUMAN GAMMA G GLOBULIN 
67) FIN: ANTI-HUMAN GAMMA G GLOBULIN 
92) WAG: ANTl-DINITROPHENYL 

104) MAR: ANTl-LIPOPROTEIN LIPASE 

ALLOTYPE� HUMAN KAPPA LIGHT CHAI N S  SUBGROUP I 

79) KUE: INV(2) 

CLASS: HUM!\N KAPPA LIGHT CHAINS SUBGROUP I 

8} WEA: '!GM-KAPPA 
33) F-GUI: IGG3-KAPPA 
55) S-GUI: IGG3-KAPPA 
74) PW: f.3G1-KAPPA 
82) RI : IGG1-KAPPA 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

• 

1) ROY: HILSCHMANN.N. & CRAIG.L.C. ( 1 96� PROC.NAT.ACAD.SCl.USA.53.1 403-1 409; HILSCHMANN.N. 
A
1 967) Z.PHYSIOL.CHEM .. 348.1 077-1 080; 

' ����7�!i4
M

��::E��tD
R

��
O
_ku'f�o�

E
�H�--���e�'@g--rg�;{-Tb��t·�·�J1����

T
.fo����-:·\,Su�

T
L�SH

L
ED

& 
A";:;� 

T �'6�'it�·�;-J1:;5�kfi�8�s �1,
H 
A�i

B�7 sx�
P .. 

GIVEN IN THE TABLE) · 

2) AU: SCH IECHL.H. & HILSCHMANN.N. ( 1 971) Z.PHYSIOL.CHEM .. 352,1 1 1- 1 1 5; ( 1972) Z.PHYSIOL.CHEM .. 353,345-370. (CHECKED BY AUTHOR} 
3) REI: PALM.W. & HILSCHMANN.N. ( 1 973) Z.PHYStOL.CHEM. ,354, 1 651-1 654; ( 1975) Z.PHYSIOL.CHEM .. 356. 167- 191 . (CH ECKED BY AUTHOR) 
4) HAU: WATANABE.$. & HILSCHMANN.N. ( 1970) Z.PHYSIOL.CHEM .. 351 , 1 291- 1295. (CHECKED BY AUTHOR) 
5) HK101 'CL: BENTLEY.D.L. & RABBITTS.T.H. ( 1980) NATURE.288.730-733. (CHECKED BY AUTHOR 1 1/30/82) 
6) sew: EULITZ.M .. GOTZE.D. & HILSCHMANN.N. ( 1 972) Z.PHYSIOL.CHEM .. 353.487-491 : EULITZ.M. & HILSCHMANN.N. ( 1974) Z.PHYSIOL.CHEM. ,355.842-866. 

(CHECKED BY AUTHOR) 
7) AG: TITANl,K .. SHINODA.T. & PUTNAM,F.W. ( 1969} J.BIOL.CHEM .. 244,3550-3560. (CHECKED BY AUTHOR 0611 5/83) 
8) WEA: GONl,F. & FRANGIONE,B. ( 1 983) PROC.NAT.ACAD.SCLUSA.80.4837-4841 .  (CHECKED BY AUTHOR 03/23184) 
9} HK13TCL: BENTLEY.D.L. & RABBITTS.T.H. ( 1983) CELL.32, 18 1 - 189 .  

10) HK134'CL: BENTLEY.D.L. & RABBITTS,T.H. ( 1983) CELL.32.181 -'it�9. 
1 1) DAUDl'CL: KLOBECK.H.G .. COMBRIATO,G. & ZACHAU.H.G. ( 1 984) NUC.ACIDS RES .. 1 2.1 8.6995-7006. 
12} WALKER'CL: KLOBECK,H.G . .  COMBRIATO.G. & ZACHAU.H.G. ( 1 984) NUC.ACIDS RES .. 12,18 .6995-7006. (CHECKED BY AUTHOR 06'22/85 WHO 

CORRECTED RESIDUE 34) 
13) HF3-16/6: ATKINSON,P.M .. LAMPMAN.G.W .. FURIE.B.C .. NAPARSTEK.Y . .SCHWARTZ,R.S .. STOLLAR.B.D. & FURIE.B . ( 1985) J.CLIN.INVEST .. 75. 1 1 38-1 1 43. 

(CHECKED BY AUTHOR 06'21 /85) 
14) HF2-1/13S: ATKINSON.P.M . .  LAMPMAN.G.W .. FURIE.B.C . .  NAPARSTEK.Y . .SCHWARTZ.A .S . .  STOLLAR.B.D. & FURIE,B. ( 1985) J.CLIN.INVEST .. 75. 1 138-1 143. 

(CHECKED BY AUTHOR 06'21/85) 
1 5) HF2·1 8/2: ATKINSON.P.M . .  LAMPMAN:G.W . .  FURIE,B.C .. NAPARSTEK.Y .. SCHWARTZ,R.S . .  STOLLAR.B.D. & FURIE.B. ( 1 985) J.CLIN.INVEST.,75. 1 138-1 143. 

(CHECKED BY AUTHOR 08121/85) 
16} HF2·1/17: ATKINSON.P.M . .  LAMPMAN.G.W .. FURIE,B.C . .  NAPARSTEK,Y .. SCHWARTZ.R.S.,STOLLAR,B.D. & FURIE.B. ( 1 985) J.CLIN.INVEST .• 75, 1 138-1 143. 

(CHECKED BY AUTHOR 08121/85} 
17) BJ26: ALESCIO-ZONTA.L. & BAGLIONl,C. ( 1970) EUR.J.BIOCHEM.,1 5.450-463. (CHECKED BY AUTHOR) 
1 8) RFZ: SMITHIES.O .. GIBSON,D.,FANNING.E .M .. GOODFLIESH.R.M.,GILMAN.J.G. & BALLANTYNE,D.L. ( 1 971) BIOCHEMISTRY,10,4912-492 1 .  (CHECKED BY 

AUTHOR) 
1 9) PSM: SEON.B.K. ( 1 982) MOL.IMMUNOL. . 19.83-86. (CHECKED BY AUTHOR 05/23183) 
20) HOM : �.AV:VIDOU.G .. KLEIN.M .. HORNE.C .. HOFMANN,T. & DORRINGTON.K.J. ( 1981) MOL.IMMUNOL . .  18.793-805. 
21) ESM IGG: KUAN.T.K . .  TUNG,E.,WANG.l.Y. & WANG.A.C. ( 1981 )  IMMUNOL . .  44.265-271 .  (CHECKED BY AUTHOR 05126/83) 
22) ESM IGM: KUAN.T.K.,TUNG.E .. WANG.l.Y. & WANG.A.C. ( '1981) IMMUNOL.,44,265-27 1 .  (CHECKED BY AUTHOR 05/26/83) 
23) WAT: STEVENS.F.J.,WESTHOLM,F.A . . PANAGIOTOPOULOS.N . .SCHIFFER,M .. POPP.R.A. & SOLOMON.A. ( 1981) J.MOL.BIOL. , 147.185-193. (CHECKED BY 

AUTHOR 0512611983} 
24) AMYLOID Vlll-B: GLENNER,G.G .. TERRY.W.,HERADA.M . . ISERSKY.C. & PAGE.D. ( 1 971) SCIENCE.1 72.1 1 50-1 1 51 .  (CHECKED BY AUTHOR 09122/78) 
25) LOW: CAPRA.J.D .. KEHOE,J.M. ,WILLIAMS.R.C .. JR.,FEIZl.T. & KUNKEL.H.G. ( 1972) PROC.NAT.ACAD.SCl.USA.69,40-43. (CHECKED BY AUTHOR WHO 

CORRECTED RESIDUE 16  AS GIVEN IN TABLE) 
26) DIE: CAPRA.J.O. & KUNKEL.H.G. ( 1 970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
27) CAR A: CAPRA.J.D. & KUNKEL.H.G. (1 970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
28) TEI: CAPRA.J.O. & KUNKEL.H.G. ( 1 970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
29) BJ46: ALESCIO-ZONTA,L. & BAGLIONl,C. ( 1970) EUR.J.BIOCHEM. , 1 5.450-463. (CHECKED BY AUTHOR) 
30) CON: NIALL.H.D. & EDMAN.P. ( 1 967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25179) 
31) TRA: NIALL.H.D. & EDMAN.P. (1 967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25/79) 
32) AMYLOID LEP: LIAN,J.B .. SKINNER .M .. BENSON.M.D. & COHEN.A.$. ( 1977) BIOCHIM.BIOPHYS.ACTA,491 , 167-176. 
33) F-GUI: WANG.A.C . .  FUDENBERG,H.H. & CAEYSSEL.R. (1 982) ACTA HAEMAT .. 68. 187-1 95. (CHECKED BY AUTHOR 05/26183) 
34) OU(IOC): KOHLER.H .. SHIMIZU.A .. PAUL.C. & PUTNAM.F.W. ( 1 970) SCIENCE.1 69.56-59. (KAPLAN,A.P. & METZGER.H. ( 1 969) BIOCHEMISTRY.8.3944-3951 .) 

(CHECKED BY AUTHOR 06/15183) 
35) DEE: MILSTEIN.C. & DEVERSON.E.V. ( 1 97 1 )  BIOCHEM.J . , 1 23.945-958. (CHECKED BY AUTliOR) 
36) GAL(!): LAURE.C.J .. WATANABE.S. & HILSCHMANN.N. ( 1 973) Z.PHYSIOL.CHEM.,354,1503-1504. (CHECKED BY AUTHOR) 
37) JOH: CAPRA,J.D. & KUNKEL.H.G. ( 1 970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
38) KER: MILSTEIN.C. ( 1 966) BIOCHEM.J . .  1 01 ,352-368. (CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHE::D) 
39) 

LAY: ��'f�M��·ot.c��V�.t:-r�ui\�:;6:Jc��,����1%�����:t��5lu<f�J��'ii�o1�i9)
AUTHOR); KLAPPER.D.G. & CAPRA.J.D. ( 1976) 

40) SRA: WANG.A.C .. WELLS.J.V .. FUDENBERG.H .H. & GERGELY,J. ( 1974) IMMUNOCHEM .. 1 1 .341-345. (CHECKED BY AUTHOR) 
41) WES: KRATZIN.H . .  YANG,C.Y . .  KRUSCHE,J.U. & HILSCHMANN,N. ( 1980) Z.PHYSIOL.CHEM .. 361 ,1591-1 598. 
42) Vb'CL: PECH.M . . JAENICHEN.H.-R .. POHLENZ.H.-D.,NEUMAIER. P.S .. KLOBECK.H.-G. & ZACHAU.H.G. ( 1 984) J .MOL.BIOL. .176. 189-204. (CHECKED BY AUTHOR 

1 2/1 4/84) 
43) Vb"CL: PECH.M . .  JAENICHEN.H.-R .. POHLENZ.H.-D .. NEUMAIER,P.S .. KLOBECK.H.-G. & ZACHAU.H.G. ( 1 984) J .MOL.BIOL.,1 76,189-204. (CHECKED BY 

AUTHOR 12/1 4/84) 
44} HK102'CL: BENTLEY,D.L. & RABBITTS,T.H. ( 1980) NATURE .288.730-733. (CHECKED BY AUTHOR 1 1/30/82) 
45) E U :  GOTTLIEB.P.D .. CUNNINGHAM.B.A .. RUTISHAUSER.U. & EDELMAN.G.M. ( 1 970) BIOCHEMISTRY.9,3155-3161 . (CHECKED BY AUTHOR) 
46) DEN: YANG.C.Y .. PAULY.E .. KRATZIN.H. & HILSCHMANl'J.N. ( 1 981} Z.PHYSIOL.CHEM . .  362, 1 131 - 1 146. 
47) PAU: :bA

H
Y
E
HcOifloMa�· ilI-l�b�TLAS OF PROTEIN SEQUENCE & STRUCTURE.5.D-245. SUBMITTED BY SMITHIES.O . .  GIBSON.D.M. AND FANNING.E.M. 

48) HBJ4: SMITH.G.P .. HOOD.L & F ITCH .W.M. ( 1 971) ANN.REV.BIOCHEM.,40.969-1012. 
49) FRA: �Jl����{F>V�n��:o�- �Ef:���G

E
t
B

'i
R�P�E'<;J(�14Jiri�'f.�7���)

E
��L��c��r..i��1i?��?9.B(c��J�.?t �H2u��g�,���71'f-RITIONAL RESIDUES 

50) GR': FAIR.D.S . . SLEDGE.C . .  KRUEGER.R.G . .  MANN,K.G. & HOOD.LE. (1 975) BIOCHEMISTRY. 14.5561-5568. 
51 ) PAUL: SMITH,G.P .. HOOD.L. & FITCH.W.M. ( 1 971 ) ANN.REV.BIOCHEM . .  40.969-10 12. 
52) MON: NIALL.H.D. & EDMAN,P. ( 1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25/79) 
53) HEI: RIESEN.W.F.,MAJANIEMIJ .. HUSER,H. ,BRAUN,D.G. & ROELCKE.D. ( 1978) SCAND.J. IMMUNOL .. 8 ,145-148. (CHECKED BY AUTHOR 10/10/79) 
54) POT: CAPRA,J.D. & KUNKEL.H.G. ( 1 970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR WHO CORRECTED RESIDUE 9 AS GIVEN IN TABLE) 
55) S-GUI: WANG.A.C . .  FUDENBERG.H.H. & CREYSSEL.R. ( 1 982) ACTA HAEMAT .. 68.187-195. (CHECKED BY AUTHOR 05/26/83) 
56) AMYLOID BAN :  OWULET.F.E .. O'CONNOR.T.P. & BENSON.M.D. ( 1 986) MOL.IMMUNOL .. 23.73-78. 
57) BJ19: ALESCIO-ZONTA.L. & BAGLIONl.C. ( 1 970) EUA.J.BIOCHEM .. 1 5.450-463. (CHECKED BY AUTHOR) 
58) BEL: ��itT£��E:bi'Jl8> :E

R
s<r8uJ'JH, .�J;�� 

.i9
y��D1 ��3-�. 

J£��C�E'i A�i.E�
UTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHED 

59) JBL: SEON.B.K. ( 1982) MOL.IMMUNOL .. 1 9.83-86. (CHECKED BY AUTHOR 05123183) 
60) PAP: N IALL.H.D. & EOMAN.P. {1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25179) 
61 )  CAR: MILSTEIN.C.P. & DEVERSON.E.V. ( 1 974) EUA.J.BIOCHEM .. 49.377-391 .  (CHECKED BY AUTHOR) 
62) MEY: EULITZ.M. & LINKE.R.P. ( 1 982) Z.PHYSIOL.CHEM . . 363.1 347-1 358. (CHECKED BY AUTHOR 1 0/10183) 
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REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 
63) Bl : B7:i�u11c�6���ow�'6���iLfNUAgo�-i��lt���i�u� 1 ��) T�b��s�i7:ir��t�o3�2N� 7c����l5'l�b ZfiE"i.irr�iL,�H !�· ��e1.r81t 1 ��L\gHECKED 
64) AMYLOID ES305: WESTERMARK.P . .  SLETTEN.K. & NATVIG.J.B. ( 1 98 1 )  ACTA PATH.MICROBIOLSCAND .. C89.1 99-203. (CHECKED BY AUTHOR 1 1/09/81 )  
65) CAA: N IALL.H.0. & EOMAN.P. ( 1967) NATURE.2 16.262-263. (CHECKED B Y  AUTHOR 07/25/79) 
66) DAV: CAPRA.J.O. & KUNKEL.H.G. ( 1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
67) FIN: CAPRA,J.O. & KUNKEL,H .G. ( 1970) PROC.NAT.ACAD.SCLUSA.67.87-92. (CHECKED BY AUTHOR) 
68) KA: SHINOOA,T. ( 1975) J.BIOCHEM .. 77.1 277-1296. (CHECKED BY AUTHOR) 
69) Vd'CL: PECH.M . .  JAENICHEN.H.-R. ,POHLENZ.H.-0 .. NEUMAIER.P.S . .  KLOBECK.H.-G. & ZACHAU.H.G. ( 1 984) J.MOL.BIOL . . 1 76 . 189-204. (CHECKED BY AUTHOR 1 2/1 4184) 
70) l.UX: NIALL.H.0. & EOMAN,P. ( 1967) NATURE.2 16.262-263. (CHECKED BY AUTHOR 07/25/79) 
7 1 ) -NE: MATTHEWS,J.B. & JEFFERIS.A. ( 1 977) IMMUNOCHEM .. 1 4.793-797. (CHECKED BY AUTHOR 06/1 0/79) 
72) Va"CL: PECH .M .. JAENICHEN,H.-R. ,POHLENZ.H.-0 .. NEUMAIER.P.S .. KLOBECK.H.-G. & ZACHAU.H.G. ( 1984) J.MOL.BIOL. , 1 76.189-204. (CHECKED BY AUTHOR 1 2/1 4184) 
73) N I : - SHINODA.T. (1 973) J .BIOCHEM.,73.433-446. (CHECKED BY AUTHOR) 
74) F-\Y: PICK,A.l .. WANG,A.C.,FROHLICHMAN.R. & FUOENBERG.H .H. (1 982) ACTA HAEMAT . . 68.207-2 14. (CHECKED BY AUTHOR 05126183) 
75) AMYLOID X: GLENNER.G.G . . TERRY.W .. HERADA,M . .ISERSKY,C. & PAGE.O. ( 1 97 1 )  SCI ENCE. 172. 1 1 50-1 15 1 . (CHECKED BY AUTHOR 09122178) 
76) ALE: MILSTEIN.C .. MILSTEIN.C.P.& FEINSTEIN.A. ( 1 969) NATURE.22 1 . 1 5 1 - 1 54. (CHECKED BY AUTHOR) 
77) �HE: MEINKE.G.C. & SPIEGELBERG,H.L. ( 1976) IMMUNOCHEM .. 1 3.91 5-91 9. (CHECKED BY AUTHOR 10/17/77) 
78) ADA: MEINKE.G.C. & SPIEGELBERG.H.L. ( 1976) IMMUNOCHEM .. 1 3.91 5-91 9. (CHECKED BY AUTHOR 1 0/ 17/77) 
79) KUE: EULITZ.M . . KLEY,H.P. & ZEITLER.H.J. ( 1979) Z.PHYSIOLCHEM . . 360.725-734. (CHECKED BY AUTHOR 07/1 7/79) 
80) GO: 'WANG.A.C .. FUDENBERG.H.H. & CREYSSEL.R. ( 1974) EUR.J.IMMUNOL .. 4.446-448. (CHECKED BY AUTHOR) 
8 1 )  BOL: WANG.A.C .. WELLS,J.V.,FUDENBERG.H.H. & GERGELY.J. ( 1 974) IMMUNOCHEM., 1 1 .341 -345. (CHECKED BY AUTHOR) 
82) RI: PICK.A.1 . .  WANG,A.C .. FROHLICHMAN.R. & FUDENBERG.H.H. ( 1 982) ACTA HAEMAT . . 68.207-214 . (CHECKED BY AUTHOR 05/26183) 
8°3) Ve'CL: PECH.M.,JAENICHEN.H.-R..POHLENZ.H.-D.,NEUMAIER.P.S .. KLOBECK.H.-G. & ZACHAU.H.G. ( 1 984) J.MOL.BIOL.1 76. 189-204. (CHECKED BY AUTHOR 1 2/14/84) 
84) OCO: WANG.A.C .. WELLS.J.V .. FUOENBERG.H.H. & GERGELY,J. ( 1 974) IMMUNOCHEM .. 1 1 .341 -345. (CHECKED BY AUTHOR) 
85) V13'CL: JAENICHEN.H .-R..PECH.M .. LINDENMAIER,W.,WILOGRUBER.N. & ZACHAU.H.G. ( 1 984) NUC.AClDS RES .. 1 2 .5249-5263. (CHECKED BY AUTHOR 1 2/1 4184) 
86) V1 BA'CL: HEIDMANN.O. & ROUGEON,F. ( 1 984) NATURE,31 1 .74-76. 
87) V19A'CL: HEIDMANN,O. & ROUGEON,F. ( 1 984) NATURE.3 1 1 .74-76. 
88) V19B"CL: HEIDMANN.O. & ROUGEON.F. ( 1 984) NATURE.31 1 .74-76. 
89) V1 8B"CL: HEIDMANN.O. & ROUGEON,F. ( 1 984) NATURE.3 1 1 .74-76. 
90) HF&-21/28: ATKINSON.P.M .. LAMPMAN,G.W.,FUAIE.B.C .. NAPARSTEK.Y .. SCHWARTZ.R.S.,STOLLAR.B.O. & FURIE.B. ( 1985) J.CUN.INVEST.,75.1 1 38-1 143. (CHECKED BY AUTHOR 0&'21/85) 
9 1 )  SAC: SMITHIES.O .. GIBSON.0.M .. FANN!NG.E.M .. PERCY.M.E .. PARR.0.M. & CONNELL.G.E. ( 1 97 1 )  SCIENCE.1 72.574-577. (CHECKED BY AUTHOR) 
92) WAG: KAPLAN.A.P. & METZGER,H. ( 1 969) BIOCHEMISTRY.8.3944-3951 .  (CHECKED BY AUTHOR) 
93) HBJ1 : HOOD.L . .  GRAY,W.R .. SANOERS.B.G. & DREYER.W.J. ( 1967) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL .. 32. 1 33- 1 45. 
94) AMYLOID 547: WESTERMARK.P.,SLETTEN.K. & NATVIG,J .B. ( 1981) ACTA PATH.MICROBIOL.SCAND . .  C89.1 99-203. (CHECKED BY AUTHOR 1 1109/81 )  
95) WEB :  JOHNSTON.S.L . .ABRAHAM.G.N. & WELCH.E.H. ( 1975) BIOCHEM.BIOPHYS.RES.COMMUN . .  66,842-847. (CHECKED BY AUTHOR 1 01 17/77) 
96) HOE: JOHNSTON.S.L . . ABRAHAM.G.N. & WELCH,E.H. ( 1 975) BIOCHEM.BIOPHYS.RES.COMMUN . . 66.842-847. (CHECKED BY AUTHOR 1 0/1 7177) 
97) LOO: JOHNSTON.S.L .. ABRAHAM.G.N. & WELCH,E.H. ( 1975) BIOCHEM.BIOPHYS.RES.COMMUN .. 66.842-847. (CHECKED BY AUTHOR 1 0/1 7/77) 
98) HBJ10: HOOO,L.,GRAY,W.R..SANDERS,B.G. & OREYER.W.J. ( 1967) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL .. 32.1 33-1 45. 
99) BEN: CAPRA.J.O .• KEHOE,J.M .. WILLIAMS.R.C .. JR . .  FEIZl.T. & KUNKEL.H.G. ( 1 972) PROC.NAT.ACAD.SCl.USA.69,40-43. (CHECKED BY AUTHOR) 

100) GR: CAPRA.J.0 . .  KEHOE.J .M .• WlLLIAMS.R.C.,JR. ,FEIZl.T. & KUNKEL.H.G. ( 1972) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 
1 01 )  MAA: CAPRA,J.O .. KEHOE.J.M.,WILLIAMS.R.C . .  JR ., FEIZl.T. & KUNKEL.H.G. ( 1972) PROC.NAT.ACAO.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 
1 02) MUK: LITMAN,G.W . . GERBER-JENSON.B.,LITMAN.R .. MIOOAUGH.C.R. & SCHEFFEL,C. ( 1 980) MOL.IMMUNOL.1 7.337-344. 
1 03) AMYLOID 594: WESTERMARK.P .. SLETTEN.K. & NATVIG,J.B. ( 1981) ACTA PATH.MICROBIOL.SCAND .. C89,1 99-203. (CHECKED BY AUTHOR 1 1/09181 )  
1 04) MAR: KAPLAN.AP. & METZGER.H. ( 1969) BIOCHEMISTRY.8.3944-3951 . (CHECKED B Y  AUTHOR) 
1 05) AMYLOIO: COltEN.A.S .. SHIRAHAMA.T . .  SKINNER.M .. BENSON.M.0. & CATHCART,E.S. ( 1 973) PROTIDES BIOL.FLUIDS.20.73-80. 
1 06) BJ: MILSTE;�.C. ( 1 966) BIOCHEM.J .. 101 .352-368. (CHECKED BY AUTHOR) 
107) HBJ6: HOOD.L .. GRAY.W.R . .  SANDERS.B.G. & DREYER.W.J. ( 1 967) COLD SPRING HARBOR SYMP. QUANTITATIVE BIOL.32,1 33- 1 45. 
1 08) PEN: MOULIN.A. & FOUGEREAU.M. ( 1973) NATURE NEW BIOLOGY.246 . 176- 1 78. 
1 09) AMYLOID MS: PICK.A.1 .. SCHREIBMAN.S.,LAVIE.G. & FROHLICHMAN.R. ( 1973) PROTIDES BIOL.FLUIDS.20.63-72. 
1 10) CL•: SOLOMON.A..MCLAUGHLIN.C.L & CAPRA.J.O. ( 1975) J.CUNICAL INVESTIGATION.55.579-586. (CHECKED BY AUTHOR) 
1 1 1 ) GM131 'CL: MORIN.J.W . •  BLACK,A .. WU ,M. & BEYCHOK,S. ( 1 985) PROC.NAT.ACAD.SCl.USA.82.7025-7029. 

NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FRl :  SET 

SET SET SET SET SET 
FR2: SET SET SET SET 

SET 

FR3: SET SET SET 
FR4: SET 

SET SET 
SET SET SET 

1 :  ROY[l ] ,AU(2J,REt[3],HAUl4!.HK101  'CL[5].SCW(61.AG[7].WEA(8l .HK 137'CL(9] .HK1 34'CLI 1 0) .DAUDl'CL( 1 1 ] .WALKER"CLI 1 2]. HF3- 1 616[ 1 3J.HF2-1 / 13BI 14 ) .HF2-18/2[ 1 5 ],HF2- 1 / 1 7( 1 61 .BJ26( 1 7J .RFZ[ 18] .PSM( 1 9}.HOM(201.ESM IGG(21 l.ESM IGM[22l.WAT[23). AMYLOIO Vlll-B(24J.LOW[25},DIE{26).CAR A(27l.TEl(28].BJ48[29i.CON[30J .TRA[3 1 J .F-GUl[33).0U(l0C)(34J.DEE1 35l. (34 IDENTICAL) 
�; ��1�:.gi.��'f.�CJrJs�.'b;fJ/.tlt'.?i.3ul�71�1JJ.fi�1 .FRA[49J.GR'[50J.PAUL(5 1 J.MON!52 ) .  (9 1DENTICAL) 4: AMYLOIO BAN[56J.BJ 19[ 571 .BEL[58(. (3 IDENTICAL) 5 :  DAV[66J.FINl67]. (2 IDENTICAL) 6: Vd'CL!69J ,LUX(70]. (2 IDENTICAL) 
�: ��rJ� !<f��1:H��k:.��8M.1 2�·�g·.r�"\·i��Yb" 'CL(43] ,HK102'CL[44J.KA[68J.Vd'CLl69).Va" "CL{72J .Ve'CL(83J. ( 1 0  IDENTICAL) 
3: HK137'CLl9J.AMYLOID BAN!56J. (2 IDEN�ICAL) 4: V 1 8A"CL[86J. ( IDENTICAL TO 7 MOUSE V-KAPPA-1 1 1 :  PC1 229(NZB) ( 1 J .PC2880{NZB)[2J .PC71 32�NZB)(3).MOPC70(5J.PC241 3(NZB){ 1 1 J. 
5: v 19iC?�(?�\�J\J'9?��r18g��;�\'b��T��fL 5H���1Vf{�;:::-i :-es3J5l1 1Httt.3�1\J:���l�/�!·'{,J�:gt!�V�l���711t41dERMLINE'CLl21 . PB171V'CL!3!.LEN(4l : 1 MOUSE V-KAPPA-1: MCPC603(47J ; 30 MOUSE V-KAPPA-1 1 1 : MPC1 1 'CLl6J.TEPC 1 1 1 (7 ) .PC3741 (NZB)[8J .  

���� 2�������2.iJm.�fJ�����J � g1:2Jim!��\ 1t��,�:2::r2mf.e��115J-f.f��CT:fo���:�h��-��B�C.m',�8 1 .PC71 75(NZB)( 19(. PC7J�NZB�[33(,PC2960!NzB�(34J.97 .c�·�w35) ,  1 O.A(A. TH)! 39(.H36-5( 48( .40.C�A.TH)l 521 .MOPC63( 54J .ABPC22[55) . 
����N�r.Y�k�������l8%�'01r:i�.1.K�g-�0�9!-�f.�hlirtil.�2k2�1�?.��2�1,t;�.��;y�5,�:,.�����fh�WcYd��P 15 RABBIT v-KAPPA: 4 192(7 1 ) .4363[85(.1 20[ 1 03] .K-25[ 1 1 2(.) 

1: HAU[4J.HK 10 1 'CL(5 1 .HK1 37'CU9J.HK1 34'CL!1 0J.Vb'CL[42!.Vh''CL[43].Va''CL(72]. (7 IDENTICAL) 2 :  Ve"CL(83J ,V13 'CL[85]. (2 IDENTICAL) 3: V 19B'CL(88) ,V18B'CL[891. (2 IDENTICAL) 
1 : AU[�:·;t�'l'-=ffl! ·���11��F>1M?.�m\�t�to���-�UVR��).':i�-�;[ 5'}t���P1��1.�82�:�t;6A11 1°H3t.:A�0�-;f;�i>'.A.�1�Mi;r, i?�<?�Ugh 7 HUMAN 

�� ��Wt6E'i(.�fe�1m:t. �� 1b�t,�Jf.'t..tt VH�J':r:-��:iJ'���-�llLSO 2 HUMAN V-KAPPA-11: NIM[3J .FRl 1 41 ;  6 HUMAN V-KAPPA-11 1 : NEUl5J. GOT(6).GAR'( 1 0J ,FL0( 1 21 .FR4( 2 1 ) .IARC/BL41 'CL(28): ANO 1 HUMAN V-KAPPA-IV: LEN[4].) 4: WEA(8) .BJ48[29].LAY(39J,EU[45 ) .  (4 IDENTICAL) �; ����w��i�������8M�'Vic�L�OENTICAL HUMAN V-KAPPA-1; ALSO 1 HUMAN V-KAPPA-11 : TEW[ l ( .) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMIN ING REGIONS: 
CORl: SET J; �LIJlla�.'aX�h��i'.1n l�E�ii�lJSAL) 

COR2: 

COR3: 

SET SET SET SET 
SET SET SET SET SET SET 
SET SET SET 

�� �����m�.1H����H�l·r4�:;fF��i3Ji2l�5l�El�!����l61. (4 IDENTICAL) 5 :  Vd'CU69].Ve'CL[83J. (2 IDENTICAL) 
1 :  HK10 1 'CL(5J ,HK1 37'CL(9J ,HK1 34'CL[ 1 0) .WALKER'CL[ 1 2),Vb'CU42].Vb"CL(431 .  
�:: :.�117J2�t1lfJ4J�a!�)&7lJfA(� IDENTICAL) 
�� ����'='t61%�rr.ic1��1+Y��·f';!g511 �Aw�.�T�C:��PA: 41 53-1[24).) 6: V 19A"CL[87]. (IDENTICAL TO 1 RABBIT V-KAPPA: AH80-5(4].) 
1 :  HK1 01 "CL(5},HK1 34"CL[ 1 0) .  ( 2  IDENTICAL) 2: LAY!39). ( IDENTICAL TO 1 HUMAN V-KAPPA-11 1 : POM[48).) 3 :  Vb'CL[42j,Vb'"CL(43J. (2  IDENTICAL) 

(6 IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES: 
SET 1: AUl������-T���BT?.v�cr1�

t1AN V-KAPPA-11: RPM1 -6410"CL[ 1 6 ) ;  2 HUMAN V-KAPPA-111: PIE( 1 1 1 ,VKAPPA3'CLl821 ;  AND 1 HUMAN 
SET 2: AG!7J. (IDENTICAL TO 1 HU/JAN V-KAPPA-1 1 1 : GOT!6J.) SET 3: WALKER'CL( 1 2] . ( IDENTICAL TO 1 HUMAN V-KAPPA-1 1 : TEWl 1 ] .) SET 4: DE�1:6,�

IL��l:cl12:Pi�NTICAL HUMAN V-KAPPA-1: ALSO 1 HUMAN V-KAPPA-1 1 :  FR[ 14 ] ;  ANO 3 HUMAN V-KAPPA-111: GAR'( 10J.FLOl12] . 
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• 
NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 
GENERAL NOTES: 
# SEE SIGNAL PEPTIDE TABLE IF # OCCURS AT POSITION 0. 

SPECIFIC NOTES: 

49 • 

5) H K 1 01'CL: THE SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FOETAL LIVER DNA. 
7) AG : THE AMINO ACID RESIDUES AT POSITIONS 39 AND 41 WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY; HOWEVER. THE PROOF WAS NOT ABSOLUTE. THUS. THEY ARE OMITTED. 
9) HK137'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL DNA. 

1 0) H K 1 34'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL DNA. 
1 7) BJ26: ACID RESIDUES AT POSITIONS 39 AND 41 OF BJ26 WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY. SINCE THIS PROTEIN WAS SEQUENCED BEFORE THE SEQUENCES OF MANY OTHER PROTEINS WERE KNOWN AT THESE TWO POSITIONS. WE HAVE OMITTED THEM. 
33) F-GUI: THE SEQUENCES OF F-GUI AND S-GUI WERE FROM THE SAME PATIENT. 
44) H K 1 02'CL: THE SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FOETAL LIVER ONA. 
55) S-GUI: THE SEQUENCES OF F-GU I  AND S-GUI WERE FROM THE SAME PATIENT. 

_SS) AMYLOID BAN: AMINO ACID RESIDUES FOUND AT POSITIONS 104 AND 105 ARE VAL.LEU AND GLN,GLU RESPECTIVELY. 
57) BJ19: THE AMINO ACID RESIDUES AT POSITIONS 39 AND 41 WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY. SINCE THIS PROTEIN WAS SEQUENCED BEFORE THE SEQUENCES OF MANY OTHER PROTEINS WERE KNOWN AT THESE TWO POSITIONS, WE HAVE OMITTED THEM. 

- 59) JBL: THE AMINO ACID RESIDUE FOUND AT POSITION 34 WAS ALA OR SER. 
64) AMYLOJD ES305: THE AMINO ACID RESIDUES AT POSITIONS 21 AND 29 WERE I LE OR LEU. 
74) PW: THE SEQUENCE WAS FROM A PATIENT WITH TRANSITIONAL CELL CARCINOMA OF THE URINARY BLADDER. 
82) 'fll: THE SEQUENCE WAS FROM A PATIENT WITH TRANSITIONAL CELL CARCINOMA OF THE URINARY BLADDER. 

109) AMYLOID MS: THE AMINO ACID RESIDUE AT POSITION 2 MS WAS ILE OR LEU. 
1 1 1 ) G M 1 3 1 'CL: FROM AN EPSTEIN-BARR V IRUS-TRANSFORMED HUMAN LYMPHOID CELL LINE 

+ THE FOLLOWING WERE EQUALLY ANO MOST FREQUENTLY OCCURRING: 
AT POSITION 

27C 27D 50 92 9SA 95B 

RESIDUES 
(LEU.VAL) (TRP.GLU) 

(T4��"'s��:JN) (SER.GLY) (TRP.GLY) 
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50 

HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

F 
R 
1 

c 
D 
A 
1 

F 
R 
2 

c 
D 
R 
2 

F 
A 
3 

c 
D 
R 
3 

F 
R 
4 

0 

INVARIANT 
RESIDUES 

1 ASP 
2 ILE( .97) 
3 VAL(.97) 
4 
5 THR 
6 GLN 
7 SER 
8 PRO 
9 - LEU 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  

SER 
LEU 
PR0(.96) 
V;\L(.96) 
-THR 

GLV 
1 8  _ PRO 
1 9  ALA 
20 SER 
21 ILE 
22 
23 
24 
25 

CVS 
ARG 

26 SER 
27 
27A 
27B LEU 
27C 
27D 
27E 
27F 
26 
29 
30 
31 
32 TVA 
33 LEU 
34 
35 TAP 
36 
37 
38 
39 
40 
4 1  GLV 
42 
43 SER 
44 PRO 
45 
46 
47 LEU 
48 ILE 
49 TYR 
50 
5 1  
52 SER 
53 
54 ARG 
55 
56 SER 
57 GLV 
58 VAL 
59 PRO 
60 
61 ARG 
62 PHE 
63 SER 
64 
65 SEA 
66 GLV 
67 SER 
68 
69 THR 
70 
71 PHE 
72 THR 
73 LEU 
74 
75 ILE 
76 
77 ARG 
78 VAL 
79 
60 
81 
82 
83 VAL 
84 GLV 
85 VAL 
86 TYR 
87 TYR 
88 CVS 
89 MET 
90 
91 
92 
93 
94 
95 
95A 
958 
95C 
950 
95E 
95F 
96 
97 THR 
98 PHE 
99 GLV 

100 
1 01 GLV 
102 THR 
1 03 
1 04  
1 05 
106 ILE 
106A 
107 
108 ARG 
109 THR 

...... --

1 2 3 4 5 
TEW MIL NIM CUM GM 

607 
'CL 

6 7 9• g 1 0- 1 1  1 2  13  
BAT BATES ROB SLO WILS GL I  AMVLOID AAI 

TEW 

14• 15 16 17 18 
FR VOS RPM1- MAN KIA 

1 9  20 21  
HVL MAG TVE 

22 23 
EID GAL 

ASP ASP ASP 
ILE ILE ILE 
VAL VAL VAL 
MET MET MET 
THR THA THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
LEU LEU LEU 
SEA 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PAO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PAO 
LEU 
SEA 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER SER SER SER 
SER SER SER SER 
GLN GLN GLN GLN 
SEA ASN SER SEA 
LEU LEU LEU LEU 
LEU LEU LEU LEU 
HIS GLX TAP ASP 
SER SER SER 

GLV 
ASP SER ASP ASP 
GLV ASX GLV GLV 
PHE GLV TYR ASN 
ASP ASX L VS THR 
TVA TVA TVA TVA 
LEU LEU LEU LEU 
ASN ASP ASN ASN 
TAP TAP TAP TAP 
TVA TVR TVA TVA 
LEU LEU LEU LEU 
GLN GLX GLN GLN 
LVS LYS LVS LVS 
PRO PRO PRO ALA 
GLV GLV GLV GLV 
G LN GLX GLN GLN 

SER SER SER 
PRO PAO PRO 
GLX GLN GLN 

LEU LEU LEU LEU 
LEU LEU LEU LEU 
ILE ILE ILE ILE 

SER 
ASN 
ARG 
ALA 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLV 
SEA 
GLY 
SER 
GLV 
THR 
ASP 
PHE 
THA 
LEU 
LVS 
ILE 
SER 
ARG 
VAL 
GLU 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TVA 
TYA 
CYS 
MET 
GLX 
ALA 
LEU 
GLN 

TVA 
LEU 
GLY 
SER 
ASN 
ARG 
ALA 
SER 
GLY 
VAL 
PRO 
ASN 
ARG 
PHE 
SER 
GLY 
SER 
GLV 
SER 
GLY 
THR 
ASX 
PHE 
THA 
LEU 
LYS 
ILE 
SER 
ARG 
VAL 
GLX 
ALA 
GLX 
ASX 
VAL 
GLV 
VAL 
TVA 
TYR 
CVS 
MET 
GLN 
ALA 
LEU 
GLN 

TVR 
LEU 
GLY 
SER 
ASN 
ARG 
ALA 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLY 
SER 
GLY 
SER 
ASP 
THR 
ASP 
PHE 
THR 
LEU 
ILE 
ILE 
SER 
ARG 
VAL 
GLU 
PRO 
GLU 
ASP 
VAL 
GLV 
VAL 
TYR 
TVA 
CYS 
MET 
GLN 
ALA 
LEU 
GLN 

TVA 
THR 
LEU 
SER 
TVA 
ARO 
ALA 
SEA 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SEA 
GLV 
SEA 
GLV 
SEA 
GLV 
THR 
ASP 
PHE 
THA 
LEU 
LVS 
I LE 
SER 
ARG 
VAL 
GLN 
ALA 
GLU 
ASP 
VAL 
GLY 
VAL 
TVA 
TYR 
CYS 
MET 
GLN 
ARG 
LEU 
OLU 

ASP ASP 
ILE ILE 
VAL VAL 
MET MET 
THR THR 
GLN GLN 
SER SER 
PRO PRO 
LEU LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER SER 
SER SER 
GLN GLN 
SER SER 
LEU LEU 
LEU LEU 
HIS HIS 
SER SER 
ASN ASX 
GLV GLY 
TVR ASX 
ASN ASX 
TYR TYR 
LEU LEU 
ASP ASX 
TAP TAP 
TYR TYR 
LEU LEU 
GLN GLX 
LVS LVS 
PRO PRO 
GLY GLV 
GLN GLX 
SER 
PRO PRO 
GLN GLX 
LEU 
LEU 
ILE 
TYR 
LEU 
GLV 
SEA 
ASN 
ARG 
ALA 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SEA 
GLV 
SER 
GLY 
SEA 
GLY 
THA 
ASP 
PHE 
THR 
LEU 
LVS 
ILE 
SEA 
ARO 
VAL 
GLU 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TYR 
TYA 
CVS 
MET 
GLN 
ALA 
LEU 
GLN 

ALA THR SER 
PRO PRO PRO 

I LE THR 
PRO PRO 

I LE 
THR 
PHE 
GLY 
GLN 
GLV 
THA 
AAG 
LEU 
GLU 
ILE 

LEU 
THR 
PHE 
GLV 
GLV 
GLV 
THR 
ASN 
VAL 
GLU 
ILE 

PRO 
THR 
PHE 
GLV 
GLN 
GLY 
THA 
LVS 
LEU 
GLU 
ILE 

LYS LYS LVS 
ARG ARG ARG 

THR THR 

TVA GLN 
THR THR 
PHE PHE 
GLV GLV 
G LN GLN 
GLV GLV 
THR THR 
LYS LVS 
LEU VAL 
GLU GLU 
ILE ILE 

ARG LVS 
ARG ARG 
THR 

ASP 
I LE 
VAL 
MET 
THR 
GLN 
SER 
PRO 
LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 
SER 
SER 
GLN 
LEU 
LEU 
HIS 

ASX 
GLV 
ASX 
ASX 
TYR 

ASP ASP ASP ASP 
ILE ILE ILE ILE 
VAL VAL VAL VAL 
MET MET MET MET 
THA THR THR THR 
GLN GLN GLN GLN 
SER SER SER SER 
PRO PRO PRO PAO 
LEU LEU LEU LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

ALA SER 
SER SER 
GLX GLN 
ARG SER 

VAL 
LEU 

LEU 
ARG 
HIS 
ASX 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 
SER 
SER 
GLN 
SER 
LEU 
LEU 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE' 
SER 
CVS 
ARG 
SER 
SER 
GLN 
SER 
LEU 
LEU 

# 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PRO 
LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 

SER 
SER 
GLX 

# 6410 

ASP ASP ASP 
ILE ILE ILE 
VAL VAL VAL 
MET MET MET 
THR THR THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
LEU LEU LEU 
SER 
LEU 
PRO 
VAL 
THR 

SER SER 
LEU LEU 
PRO PRO 
¥�� �� 

PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
� 
ARG 
SER 
SER 
GLN 
SER 
LEU 
VAL 
TYR 
ARG 
ASX 
GLV 
ASX 
THR 
TYR 
LEU 
ASX 
TAP 
TVA 
LEU 
GLN 
LVS 
PRO 
GLV 
GLN 
SER 
PRO 
GLU 
LEU 
LEU 
ILE 
TYR 
LEU 
SER 
SER 
TYR 
ARG 
ASP 
SER 
GLV 
VAL 
PRO 
ASP 
ARG 

PHE PHE 
SER SER 
GLY ASP 
SER SER 
GLV GLV 
SER SER 
GLV GLY 

THR 
ASP 

PHE PHE 
THR THR 
LEU LEU 
ASX LVS 
ILE ILE 
SER THR 
ARG ARG 

VAL 
GLN 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TYR 
TYA 
CYS 
MET 
GLN 
ALA 
THR 
GLX 
SER 
PRO 

TVA 
THR 
PHE 
GLV 
GLN 
GLV 
THR 
LVS 
LEU 
GLX 
ILE 

LYS 
ARG 
THR 

PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 

'CL 
# 

ASP 
val 
VAL 
MET 
THR 
GLN 
SER 
PRO 
LEU 
SER 
LEU 
PRO 
VAL 
THR 
leu 
GLV 
;�'O 
ALA 
SER 
ILE 
SER 
CVS 
ARG 
SER 
SER 
GLN 
SER 
LEU 
VAL 
TYR 
SER 
ASP 
GLV 
ASN 
THR 
TYR 
LEU 
ASN 
TAP 
PHE 
GLN 
GLN 
ARG 
PRO 
GLV 
GLN 
SEA 
PAO 
ARG 
ARG 
LEU 
ILE 
TVA 
LYS 
VAL 
SER 
ASN 
ARG 
ASP 
SEA 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLV 
SER 
GLY 
SEA 
GLY 
THA 
ASP 
PHE 
THA 
LEU 
LYS 
ILE 
SER 
ARG 
VAL 
GLU 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TVA 
TVA 
CVS 
MET 
GLN 
GLV 
THA 
HIS 
TAP 
SEA 

TAP 
THR 
PHE 
GLV 
GLN 
GLV 
THR 
LVS 
VAL 
GLU 
ILE 

LVS 
ARG 

(II) 

ASP ASP ASP ASP ASP ASP ASP 
ILE ILE ILE ILE ILE ILE 
VAL VAL VAL VAL VAL VAL 
MET MET MET MET MET MET 
IBA IBR IBR IBA ™R IBA 
GLN GLN GLN GLN GLN 
SER SER SER SER SER 
PAO PRO PRO PRO PRO 

LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU LEU 
PRO PRO PRO PRO PRO PRO PRO 
VAL VAL VAL VAL VAL VAL VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

VAL 
GLX 
ALA 
GLX 
ASX 
VAL 
GLY 
VAL 
TYA 
TVA 
CVS 

VAL 
GLU 
ILE 

LVS 

ARG 
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• 
HUMAN KAPPA LIGHT CHAINS SUBGROUP II (cont'd) 

24• 25 26 27· 28 29 30 31 
GlL MEH SC TH SYV LUT ROB RAI 

2 2 

0 
1 ASP ASP ASP ASP ASP ASP ASP ASP 
2 ILE ILE ILE ILE ILE ILE ILE ILE 
3 VAL VAL VAL VAL VAL VAL VAL met 
4 MET MET MET MET MET MET leu !hr 
5 THR THR THR THR THR THR 
� GLN GLN G LN GLN GLN GLN 

SER SER SER SER 8 PRO PRO PRO 
9 LEU LEU 

F 1 0  SER 
R 1 1  LEU 
1 1 2  ser 

13 -
1 4  
1 5  
1 6  
1 7-
18  
19  
20 
21 
22 
23 
24 
25 
26 
27 
27A 
27B 

c 27C 
D 27D 
R 27E 
1 27F 

28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 

F 4 1  
R 42 
2 43 

44 
45 
46 
47 
48 
49 
50 

c 51 
52 D 53 R 

2 54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

F 7 1  
72 R 73 3 
74 
75 
76 
77 
7B 
79 
80 
8 1  
82 
63 
84 
B5 
B6 
87 
BB 
B9 
90 
91 
92 
93 

c 94 
D 95 
R 95A 
3 95B 

95C 
950 
95E 
95F 
96 
97 
98 
99 

100  
1 01 

F 102  
A 1 03  
4 1 04 

105 
1 06 
1 06A 
1 07 
1 08 
109  

# OF # OF 
SEQUENCES AMINO 

ACIDS 

31 1 
30 2 
30 2 
30 3 
28 
27 
25 
24 
25 
24 1 
24 1 
24 2 
23 2 
1 7  1 
1 7  2 
1 7  1 
1 7  2 
1 7  1 
17 1 
1 7  1 
1 7  1 
1 7  2 
1 7  1 
16 1 
1 4  2 
14  1 
1 4  1 : 2 
1 2  3 
1 2  1 
1 2  3 
10 5 
7 2 
2 2 

1 0  4 
10  3 
9 4 : 5 
9 4 
9 1 
8 1 
8 2 
8 1 
8 2 
8 2 
8 2 
8 2 
8 2 
8 1 
8 1 : 2 
6 1 
7 1 
7 3 
7 2 
7 1 
7 1 
6 1 
6 3 
6 4 
7 1 
7 2 
7 1 
7 2 
7 1 
7 
7 
7 1 
7 2 
7 1 
8 1 
8 1 
8 2 
8 1 
8 1 
8 1 
8 2 
7 
7 2 
8 1 
8 1 
8 1 
8 3 
8 1 
8 2 
8 1 
B 1 
B 2 
8 2 
8 : 2  
8 : 2 
8 1 
8 
8 
8 
8 
8 
7 
7 : 2  
7 3 
7 2 
7 3 
7 5 
7 2 

7 6 
7 1 
7 1 
7 1 
7 2 
7 1 
7 1 
7 3 
B 2 
8 2 
8 

B 2 
7 
4 

51 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

31(ASP) 
29(1LE) 
��1�"fi 
��!���l 
25(SER) 
24(PRO) 
25(LEU) 
24(SER) 
24(LEU) 
23tRO) 
22 VAL) 
1 7  THR) 
1 6(PRO) 
1 7(GLY) 
1 6(GLU) 
17(PRO) 
1 7(ALA) 
1 7(SER) 
1 7(1LE) 
16(SER) 
1 7 CYS 
16(ARG) 
13(SER) 
1 4(SER) 

1 4(G�6(d.EW)
(GLN) 

1 2(LEU) 
9(LEU) 
5(HIS� 
��s� l 7(ASP) : 4{ + ) 

5(ASN) ; ASP) 
8(GL] 

4(ASN�
(fvA) 

+ ) 
8(LEU) 

6!ASNl 4! + }  
8(TRP) 
7{TYR) 
7(LEU) 

8(GLN) : 6(GLN) 
7(LYS) 
7(PRO) 
8(GLY) 

8(GLNJ(�E
�
)
(GLN) 

7(PR0) 
5(GLN) : 3( + )  6{LEU) 

7{LEU) 
7(1LE) 
6 TVA 

j�ai� 
7{SER) 
S{ASN) 
7{ARG) 
S{ALA) 
7 SER 
7(GLY) 
7(VAL) 

�!t��? 7(ARG) 
8(PHE) 
8(SER) 
7(GLY) 
8(SER) 
8(GLY) 
8(SER) 
7(GLY) 
7(THA) 

7(ASP) : 6(ASP) 

g��t::�> 8(LEUi �li.�S) 
7(SE�) 
8(ARG) 
8(VAL) 

6(GLU·h.i.
LA

1( + )  
8(GLU) : 6(GLU) 
B(ASPk� A

�
)
(ASP) 

gfSkrl 
8(TYR) 
8(TYR) 
8 CVS 
7(MET) 

7(GLN) : 6(GLN) 

�!t�� 
5(GLN) : 4(GLN) 

2( + ) 
6(PRO) 

�H��� 
7(PHE) 
7(GLY) 
6(GLN) 
7(GLY) 
7(THA) 

�!L!Sl 
B(GLU) : 7(GLU) 

8( 1LE) 

7 LYS 
7(ARG) 
4(THR) 

• 
VARIABILITY 

1 .  
2.1 
2.1 
3.2 
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
2. 1 
2.1 
1.  
2.1 
1 .  
2.1 
1 .  
1 .  
1 .  
1 .  
2.1 
1 .  
1 .  
2.2 
1 .  

1 .  : 2.3 

5.7 : 1 0. 
3.8 

7.2 : 1 5. 
9. 1 2. 

1 .  
1 .  

2.7 4. 
1 .  
2.3 
2.3 

1 .  ; 2.7 
2.3 
2.3 
1 .  

1 .  2.7 
1 .  
1 .  

4.2 
2.3 

7. 
1 .  
1 .  
1 .  
4.5 
8. 
1 .  
2.8 
1 .  
2.8 
1 .  
1 .  
1 .  
1 .  
2.3 
1 .  
1 .  
1 .  
2.3 
1 .  
1 .  
1 .  
2.3 
1 .  

1 .  2.3 
1 .  
1 .  
1 .  
4. 
1 .  
2.3 
1 .  
1 .  

2.7 
2.3 

4. 
1 .  2.7 
1 .  1 .  2.7 

1 .  
1 .  
1 .  
1 .  
1 .  
1 .  

1 .  
4.2 

2.3 
2.8 

4.2 5.3 
18. 
2.3 

21 . 
1 .  
1 .  
1 .  
2.3 
1 .  
1 .  

4.2 
4. 

1 .  2.3 
1 .  

2.3 
1 .  
1 .  
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• 
ANTIBODY SPECI FICITIES! HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

l;!l ROB: COLO AGGLUTININ WITH ANTl-PR 1 0  ACTIVITY 
1 0) WILS: COLO AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
1 4) FR: ANTl-PHOSPHOCHOLINE(BINOING CONSTANT= 6.4X10EXP4) 
24) GIL: ANTl-IGG 

52 • 

27) TH: COLO AGGLUTININ WITH ANTl-PR2 ACTIVITY (ABC M EMBRANE ANTIGEN ON HUMAN. RAT ANO GUINEA PIG ERYTHROCYTES INACTIVATED BY 
PROTEOLYTIC ENZYMES ANO NEURAMIN IOASE) 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

1 )  TEW: PUTNAM.F.W .• WHITLEY.E.J .. JR.. PAUL.C.& OAVIDSON.J.N. ( 1 973) BIOCHEMISTRY. 1 2.3763-3780. (CHECKED BY AUTHOR 0611 5183) 
2) MIL:_  DREYER,W.J .. GRAY.W.R. & HOOO.L. ( 1 967) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL..32.353-367. 
3) NIM: EULITZ.M. & KLEY.H.-P. ( 1 977) I M MUNOCH E M . , 1 4.289-297. (CHECKED BY AUTHOR 1 0/ 1 8/77} 
4) CUM: HILSCHMANN.N. & CRAIG.LC. ( 1 965) PROC.NAT.ACAD.SCl.USA.53 , 1 403-1 409; HILSCHMANN.N. ( 1 967) Z.PHYSIOL.CHEM .. 348 . 1 7 1 8- 1 722; 

HILSCHMANN,N. ( 1 969) NATURE .. 56. 1 95-205. (CHECKED BY AUTHOR) 
5) GM 607-'CL: KLOSECK,H.G . .SOLOMON.A. & ZACHAU.H.G. ( 1 984) NATURE.309.73-76. 
6) BAT: -PtJtc°.ft

o
Ma� 1.t:+�b�jLAS OF PROTEIN SEQUENCE & STRUCTURE.5.0-246. SUBMITTED BY SMITHIES.O . .  GIBSON.D.M. AND FANNING.E.M. 

7) BATES: SMITH.G.P . .  HOOD.L. & FITCH.W.M. ( 1971 ) ANN.REV.BlOCHEM . .  40.969-1 0 1 2. 
8) ROB:. GERGELY.J .. WANG.A.C. & FUDENBERG .H.H. ( 1 973) VOX SANG . .  24.432-440. (CHECKED BY AUTHOR) 
9) SLO: WANG.A.C .. TUNG.E .. WANG.1 .. FUDENBERG.H.H .. PICK.A.t & FROEHLICH MAN .R. ( 1 980) CANCER IMMUNOL.I MMUNOTHER . .  9.81 -66. (CHECKED BY 

AUTHOR 03/ 1 8181 )  
1 0) WILS: CAPRA.J.O.,KEHOE.J.M . .  WILLIAMS.R.C . .  J R  . •  FE IZl.T. & KUNKEL.H.G. ( 1 9 72) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED B Y  AUTHOR) 
1 1 ) GLI: FRANGIONE.B . .  FRANKLIN.E.C. & PRELLl.F. ( 1 976) SCAND.J. IMMUNOL .. 5.623-627. (CHECKED BY AUTHOR 1 0/1 7/77) 
1 2) AMYLOID TEW: TERRY.W.D .. PAGE.O.L .. KIMURA.S . .  ISOBE.T .. OSSERMAN.E.F. & G LENNER.G .G. ( 1 973) J.CLIN.INVEST . .  52. 1 276- 1 28 1 .  (CHECKED BY AUTHOR 

03102184) 
1 3) RAI: M I LSTEIN,C.P. & MILSTEIN.C. ( 1971 )  B IOCHEM.J ..  1 2 1 .2 1 1 -2 1 5. (CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE 

PUBLISHED) 
1 4> FR: RW�6�:�A:��g����·1

su�!'.���2�t2 foi?"T��s�·N �J.i.�5> 
& 

B��<f�������i'9�ii 1 ��6��W� 1��E�y�';"5�J'2:�-j�N·��EtK1tJ0e�V-�.A���1 
1 2105/m 

1 5) VOS: WANG.A.C .. TUNG.E .. WANG.1 . .  FUOENBERG.H.H .. PICK.A.I. & FROEHLICH MAN.R. { 1 980) CANCER IMMUNOL.IMMUNOTHER..9.81-86. (CHECKED BY 
AUTHOR 0311 8181 ) 

1 6) RPM 1-641 0'CL: H!ETER.P.A .. MAX.E.E .. SEtDMAN.J.G . .  MAIZEL.J .V . .  JR. & LEOER.P. ( 1 980) CELL.22,197-207; KLOBECK .H.G.MEINDL.A . .  COMBRIATO.G . .  
SOLOMON.A. & ZACHAU.H.G.  ( 1 985) NUC.ACIDS RES . .  1 3.6499-651 3. 

1 7) MAN: M I LSTEIN.C. ( 1 969) PROC. 5TH FESS SYMP . .  1 5.43-56. {CHECKED B Y  AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHED) 
1 8) KIR: SLETTEN.K .. HANNESTAD.K. & HARBOE.M. ( 1 974) SCAND.J. IMMUNOL .. 3.21 5-21 8. {CHECKED BY AUTHOR 1 2105177) 
1 9) HYL: SLETTEN.K .. HANNESTAO.K. & HARBOE.M. ( 1 974) SCAND .J. IMMUNOL .• 3.21 5-2 18. (CHECKED BY AUTHOR 1 2/05177) 
20) MAG: SLETTEN.K .. HANNESTAD,K. & HARBOE.M. ( 1 974) SCANO.J.I MMUNOL .. 3.21 5-2 18.  (CHECKED BY AUTHOR 1 2/05i77) 
2 1 )  TYE: SLETTEN.K.,HANNESTAD.K. & HARBOE.M. ( 1 974) SCAND.J. IMMUNOL .. 3.21 5-218.  (CHECKED BY AUTHOR 1 2105177) 
22) E I D: SLETTEN.K .. HANNESTAD.K. & HARBOE.M. ( 1 974) SCAND.J. IMMUNOL .. 3,2 1 5-2 18. {CHECKED BY AUTHOR 1 2105177) 
23) GAL(ll): MILSTEIN.C . .  JARVIS.J.M. & MILSTEIN.C.P. ( 1 969) J .MOL.BIOL .. 46.599-602. (CHECKED BY AUTHOR) 
24) G I L: ABRAHAM.G.N .. BROWN .P . .  JOHNSTON.S.L . •  NELLIS.L.,MARKS.S. & WELCH .E.H.  ( 1 9 78) IMMUNOLOGY.35,447-453. (CHECKED BY AUTHOR 07i23/79} 
25) MEH: SLETTEN.K.,HANNESTAD.K. & HARBOE.M. ( 1 974) SCANO.J. IMMUNOL .. 3 .2 1 5- 2 1 8. (CHECKED BY AUTHOR 1 2/05177) 
26) SC: SEON.B.K .. YAGl.Y. & PRESSMAN.D. ( 1 973) J . I M MUNOL . .  1 1 0.345-349. (CHECKED BY AUTHOR) 
27) TH: GERGELY.J .. WANG.A.C. & FUOENBERG.H.H. ( 1 973) VOX SANG .. 24.432-440. (CHECKED BY AUTHOR) 
28) SYV: SLETTEN.K .. HANNESTAO.K. & HARBOE . M. ( 1 974) SCAND.J.IMMUNOL . .  3.2 1 5-218. (CHECKED BY AUTHOR 1 2/05i77) 
29) LUT: SLETTEN.K.,HANNESTAD.K. & HARBOE.M. ( 1 974) SCAND.J.IMMUNOL .. 3.2 1 5-218.  (CHECKED BY AUTHOR 1 2105177) 
30) ROB2: MOULIN.A. & FOUGEREAU .M. ( 1 973) NATURE NEW BIOLOGY.246.1 76-1 78. 
3 1 )  RAl2: MOULIN.A. & FOUGEREAU.M. ( 1 973) NATURE NEW B IO LOGY.246. 1 76-1 78. 

NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
F R  1 :  SET 1 :  TEW[ 1 ) .M I Ll2J  .Nlllll(3J  ,CUM( 41.G M 607 'CL[ 51.BATI Si.BATES! 7 J .ROB[8l.SL0[9) .  WILS[ 10 1.GLI( 1 1 1.AMYLOID TEW[ 1 2 ) .RA I [  1 3) .  ( 13 

FR2: SET 
SET 

FR3: SET 
FR4: SET 

SET 

SET 

IDENTICAL) 
1 :  MIL[2] .NIM[3i.G M  607 'CL(5J .  (3 IDENTICAL HUMAN V-KAPPA-11 ;  ALSO 2 MOUSE V-KAPPA-11:  VKAPPA 24B'CL(63J.2S1.3[671.) 
2 :  MIL[21.FR[ 1 4J .  (2 IDENTICAL) 
1 :  TEW[ l l .GM 607 'CLl5J,RPM1 -6410'CL[ l 6 ) .  ( 3  IDENTICAL) 
1 :  GM 607 'CL(5J .RPM1 -641 0.CL( 1 6J .  (2  IDENTICAL HUMAN V-KAPPA- 1 1 ;  ALSO 3 HUMAN V-KAPPA-1: AU[ 2J .GAL(l)[361.CL " [ 1 1 0 1 :  7 HUMAN 

V-KAPPA-1 11: WOL(2).PAY(7).PIE( 1 1 l .GLO[ 1 5 J.CUR(20J ,REE(57]. VKAPPA3'CL(821 ; AND 1 HUMAN V-KAPPA-IV: PB 1 7 1V'CL[ 3).) 
2: N I Ml31.FRl 1 4j.  (2 IDENTICAL HUMAN V-KAPPA-11; ALSO 3 HUMAN V-KAPPA-1: AGl71.0EN[46[.Bl(63); 6 HUMAN V-KAPPA- 1 11 :  NEU[5(.  

GOT(6].GAR'( 1 0).FL0( 1 21 .FR4[2 1 1 .IARCIBL4l 'CL(2BI;  ANO 1 HUMAN V-KAPPA-IV: LEN ( 4 ( .} 
3:  TEW[ 1 ] .  {IDENTICAL TO 2 HUMAN V-KAPPA-1: WALKER'CL{ l 21 .0U(IOC)(34l.) 

I DENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 
COR 1 :  
COR2: SET 1 :  MIL(2 ) . N IM[31 .GM 607 ·cL[5j. ( 3  IDENTICAL) 
COR3: 

IDENTICAL SETS OF J-MIN!GENES: 
SET 1: RPM1-64 1 0.C L[ 1 6j .  (IDENTICAL TO l HUMAN V-KAPPA-1: AUl 2 1 ;  2 HUMAN V-KAPPA-11 1 :  PIE! 1 1 i .VKAPPA3'CL(82 ! ;  AND 1 HUMAN 

V-KAPPA-!V: P B 1 7tv·cu31.) 
SET 2: TEW( l ) . {IDENTICAL TO 1 HUMAN V-KAPPA-1: WALKER'CL( 1 2) .) 
SET 3: FR[ 1 41 .  (IDENTICAL TO 2 H U MA N  V-KAPPA-1 :  DEN[ 46!.Bl)63 1 ;  ANO 3 HUMAN V-KAPPA-111:  GAR.[ 1 0) . F L0[ 1 21 .IARCIBL41 'CL[28].} 

SPEC I FIC NOTES: 

1 2) AMYLOID TEW: IT HAS THE SAME SEQUENCE AS THAT OF TEW SO FAR AS THE SEQUENCED POSITIONS ARE CONCERNED. 
1 4) FR: AN 1010TYPIC ANTIBODY TO FR NOT INHIBITABLE BY PHOSPHORYLCHOLINE REACTED BETTER WITH THE FR HEAVY CHAIN THAN WITH THE 

LIGHT CHAIN. THE CROSS-REACTION WITH MOPC 1 6 7  WAS 10.000 TIMES WEAKER. (RI ESEN.W.F. ( 1 979) EUR.J.IM MUNOL..9.421-425.) 
1 6) RPM1-6410'CL: THE AMINO ACID SEQUENCE 1S OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN ADULT DNA. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING: 

AT POSITION 
27F 
28 
31 
34 
45 
79 
94 

1 04 

RESIDUES 
( G LY.��

P.
���Y.ASP} 

(THR.ASP) 
(ASP.ASN} 
(GLU.GLN) 
(GLU.GLN) 
(TH A.SER) 
(LEU.VAL) 

_,__=--�----------------------------------------------------�� 
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• 
53 • 

HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  

INVARIANT 
RESIDUES 

VAL(.96) 

T H R  

S E R  
P.f\O 

1 1  LEU(.99) 
1 2  S E R  
1 3  
1 4  S ER( .97) 

15 PR0(.98) 
16 G LV 
1 7  
1 8  
1 9  

20 
2 1  LEU( .95) 
22 S E R( .97) 
23 C V S  

2 4  

25 , ALA(.98) 
26 
27 
27A 
276 

27C 
270 
27E 
27F 
28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
4 1  
4 2  
4 3  

4 4  
4 5  
46 
47 
48 

49 
50 
51 
52 
53 

54 
5 5  
5 6  
57 
58 

59 
60 
6 1  
62 
63 

TAP 
TYR 

G LY(.96) 

LEU(.96) 
LEU{.96) 

ARG(.95) 

G LY( . 96) 

PRO 

ARG 
PHE 

64 G L V  
65 S E R ( .95) 
66 
67 S E R(.95) 
68 GLY 

69 
70 
7 1  
7 2  
73 

THA( .95) 

P H E  
T H R  
L E U  

7 4  T HR ( .95) 
75 ILE( .95) 
76 
77 
78 

79 
80 
81 G L U ( . 95) 
82 ASP 
83 

84 ALA 
85 VAL(.95} 
86 TYR 
87 
88 CYS 
89 G LN ( . 95) 
90 G LN 
9 1  
9 2  
93 

94 
95 
95A 
956 
95C 

950 
95E 
95F 
95 
97 THR(.95) 

98 P H E  
99 GLY 

1 00 
1 01 GLY 
1 02 

1 03  
1 04  
1 05 
1 06 
1 06A 

1 07 
1 0 8  
1 09 

LYS(.95) 
ARG 
T H R  

1 2 · 3 · 4 5� 6- 7· 0·· 9 ' 1 0  1 1 · 1 2- 1 3 · 1 4 · 1 5 ' 1 6  1 7  1 0 ·  1 9 ·  20 21 22·· 2 3 •  2 4  
T l  W O L  S I E  NG9 N E U  G O T  P A Y  SON WEf GAR P I E  F L O  L O P  S C A  G L O  S A L  W I L  MA N IC CUR F R 4  O R E  P E R  CAM 

· c L  
# 

G LU G L U  G LU G L U  G LU G L U  G L U  G L U  G LU 
I L E  I L E  lLE !LE ILE lLE ILE I L E  I L E  

VAL VAL VAL VAL VAL V A L  V A L  V A L  VAL 
L E U  LEU LEU LEU LEU LEU LEU LEU L E U  

T H R  T H R  T H R  T H R  THR T H R  T H R  THR T H R  
G LN GLN GLN G �  G LN G LN G LN G LN G LN 
S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  
P R O  PRO P R O  P R O  P R O  P R O  P R O  P R O  PRO 
G LY GLY GLY GLY GLY GLY GLY G LV GLY 

GLU 
ILE 

VAL 
LEU 

THR 
G LN 
S E R  
P R O  
GLY 

G LU G LU GLU GLU G LU G LU GLU 
ILE ILE ILE ILE ILE ILE tLE 

VAL VAL VAL VAL VAL VAL VAL 
LEU LEU LEU LEU LEU LEU L E U  

G LU G LU G LU G LX  
I LE ILE ILE ILE 

VAL VAL VAL VAL 
LEU LEU L E U  L E U  

G LU G LU GLU 
ILE ILE ILE 

VAL VAL VAL 
L E U  L E U  L E U  

T H R  THR THA T H R  THR THR T H R  THA T H R  THR THR THR THR THR 
G LN G LN GLN G LN G LN G �  GLN G �  G LN G LN G �  GLX GLX G LN 
S E R  S E R  S E R  S E R  S E A  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  
P R O  P R O  P R O  PRO P R O  PRO PRO P R O  P R O  P R O  P R O  PRO P R O  PRO 
G LY GLY GLY GLY GLY G LV GLY G LY G LV GLY GLY GLY GLY G LY 

T H R  THR THR T H R  THR T H R  THR T H R  T H R  T H R  THR THR THR T H R  THR THR T H R  T H A  THR T H R  T H R  TH R THR THR 
L E U  L E U  L E U  L E U  L E U  L E U  L E U  LEU LEU L E U  L E U  L E U  L E U  L E U  L E U  LEU LEU L E U  L E U  L E U  L E U  LEU L E U  L E U  
S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E A  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  
L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  LEU L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  
S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  SER S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  

P R O  PRO PRO P R O  PRO PRO PRO PRO PRO P R O  PRO P R O  PRO PRO PRO P R O  P R O  PRO PRO PRO P R O  PRO PRO PRO 
G LY GLY GLY G LY G LY GLV GLV GLY G LY G LY G LY GLY GLY GLY G LY GLY GLY G LY GLY GLY G LV GLY GLY GLY 
G LU G LU G L U  GLU G L U  G LU GLU GLU G LU GLU G LU G LU GLU GLU G LU G LU G LU GLU G LU G LU G LU GLX G LX G LU 
ARG A R G  ARG ARG ARG ARG A R G  ARG ARG A R G  ARG ARG A R G  ARG ARG A R G  ARG ARG ARG ARG ARG ARG ARG ARG 
ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA 

THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR . THR THR THR 
L E U  LEU L E U  L E U  L E U  L E U  L E U  L E U  LEU L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  L E U  
S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  
C Y S  C V S  CYS C Y S  C Y S  C Y S  CVS CVS CYS C Y S  C Y S  C Y S  C Y S  C Y S  C Y S  CVS CYS C V S  C Y S  C Y S  C V S  C Y S  CYS 
ARG ARG ARG ARG ARG ARG AAG ARG ARG ARG AAG A R G  ARG AAG ARG AAG ARG ARG ARG ARG ARG ARG ARG ARG 

ALA ALA ALA ALA ALA ALA ALA ALA ALA 
SE R S E R  S E R  S E R  S E A  S E R  S E R  S E A  S E R  
G LN G L N  G LN G LN G LN G L N  GLN G LN G LN 
S E R  S E R  S E R  S E R  S E R  S E A  S E A  S E R  S E R  

VAL VAL VAL VAL VAL VAL VAL 

S E A  S E R  S E R  S E R  S E R  AAG S E R  
A S N  S E R  A S N  S E R  S E R  S E R  S E R  
S E R  G L  Y S E R  SE R A R G  S E R  S E R  
PHE TVA T Y R  TYR TYR TYR TYR 
LEU L E U  L E U  LEU L E U  L E U  LEU 

VAL VAL 

SER S E R  
S E R  S E R  
S E R  S E A  
T Y R  TYR 
L E U  L E U  

A L A  GLY ALA ALA A L A  ALA ALA A L A  
T A P  T A P  T A P  T R P  T A P  T R P  T A P  T R P  
TYA TYR TYR TYR T Y R  T V A  TYA TYR 
G �  G �  GLN G LN G �  G LN G� G �  
G LN G LN G L N  G LN G LN G LN G L N  G LN 

LYS 
P R O  
G LY 
G L N  
A L A  

P R O  
A RG 
L E U  
L E U  
ILE 

LVS 
PRO 
G LY 
G L N  
ALA 

P R O  
A A G  
LEU 
LEU 
I L E  

L V S  
P R O  
G L V  
GLN 
ALA 

PRO 
ARG 
L E U  
L E U  
I L E  

LYS L V S  L Y S  
PRO PRO P R O  
G LV G L V  G LV 
G LN G LN G LN 
ALA ALA ALA 

PAO PAO PAO 
ARG A R G  ARG 
LEU LEU LEU 
L E U  L E U  LEU 
I L E  I L E  ILE 

ARG 
PRO 
GLV 
GLN 
ALA 

PRO 
ARG 
L E U  
L E U  
ILE 

LVS 
PRO 
G LV 
G LN 
ALA 

P R O  
ARG 
LEU 
LEU 
ILE 

TYR T V A  TYR T V R  TVA T V A  TVA TVA 
VAL GLV GLY G LY GLY GLY G LY GLY 
ALA ALA A LA  ALA ALA ALA ALA A L A  
S E R  S E R  S E R  T H A  S E R  S E R  S E R  S E R  
S E R  S E R  S E R  S E R  S E R  S E R  S E R  S E R  

ARG A R G  A R G  ARG 
ALA ALA ALA A LA 
T H R  T H R  THR T H A  
GLY GLY G L V  G LY 
I L E  ILE !LE ILE 

PRO PRO PRO PRO 
A S P  ASP ASP ASP 
ARG ARG ARG ARG 
PHE PHE P H E  P H E  
S E R  S E R  S E R  S E R  

A R G  
A L A  
T H R  
G L Y  

I L E  

P R O  
ASP 
ARG 
PHE 
THR 

ARG 
ALA 
THR 
GLY 
!LE 

PRO 
ASP 
ARG 
PHE 
S E R  

ARG 
ALA 
THR 
GLY 

ILE 

PRO 
ASP 
AAG 
PHE 
SEA 

A R G  
A L A  
T H R  
G L Y  
I L E  

P R O  
ASN 
A R G  
P H E  
S E R  

G L V  GLY G L V  GLY GLY GLY G LY G L Y  
S E A  S E A  S E R  S E R  S E A  S E R  S E R  S E A  
G LY GLY G LV ALA G LY G L V  GLY GLY 
S E R  SER S E A  S E R  S E A  S E A  S E R  SER 
G L Y GLY GLY GLY GLV GLY GLV G LY 

T H R  T H R  THA 
ASP ASP ASP 
PHE PHE P H E  
THR T H R  THA 
LEU LE U L E U  

THR T H R  THR T H R  T H R  
ASP ASP A S P  A S P  ASP 
PHE PHE PHE PHE P H E  
THR T H R  THR THR T H R  
L E U  L E U  L E U  L E U  L E U  

TtiR 
I LE 

S E R  
G L Y  
L E U  

G L U  
P R O  
G LU 
ASP 
PHE 

ALA 
VAL 
TVA 
TVA 
CVS 
G LN 
G LN 
TVA 
G LV 
S E A  

S E R  
P R O  

S E A  
T H A  
P H E  
G LV 
G LN 
G LY 
T H R  

LYS 
VAL 
G L U  
L E U  

T H R  
I L E  

S E R  
GLY 
L E U  

G LU 
PRO 
G LU 
ASP 
PHE 

ALA 
VAL 
TYR 
TYR 
CYS 
G LN 
G LN 
TYR 
G LY 
S E R  

L E U  
G LV 

ARG 
T H R  
P H E  
G L V  
G LN 
G LV 
T H R  

LYS 
VAL 
G LU 
ILE 

THR 
ILE 

S E R  
G LY 
L E U  

G LU 
PRO 
ASP 
ASP 
PHE 

ALA 
VAL 
TYR 
TYR 
CVS 
G LN 
G LN 
TVA 
GLV 
SER 

S E R  
P R O  

G LN 
T H R  
P H E  
G LY 
G LN 
G LY 
S E R  

LVS 
VAL 
G LU 

I L E  

LVS L V S  LVS 
ARG ARG ARG 
T H A  

T H A  
I L E  

S E R  
ARG 
L E U  

G L U  
PRO 
G LU 
ASP 
P H E  

ALA 
VAL 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
GLV 
ASN 

SER 
GLN 

THR 
VAL 
S E R  

A R G  
L E U  

THR T H R  TH R 
I L E  ILE ILE 

SER S E R  S E R  
A R G  A R G  ARG 
L E U  L E U  L E U  

G LU 
P R O  
G LU 
ASP 
P H E  

A L A  
V A L  
T Y R  
TYR 
CVS 
G LN 
G L N  
T Y R  
G L V  
ALA 

GLU G LU 
PRO PRO 
G LU GLU 
ASP ASP 
PHE PHE 

ALA 
VAL 
TVR 
TYR 
CYS 
G LN 
G LN 
T Y R  
G L Y  
S E R  

ALA 
VAL 
T V A  
T V A  
CYS 
G LN 
G LN 
T Y R  
GLY 
S E A  

G L U  
P R O  
G L U  
ASP 
P H E  

A L A  
VAL 
TYA 
TYR 
CVS 
G LN 
G LN 
T V R  
GLV 
S E R  

S E R  
PRO 

S E R  
PAO 

S E R  SER 
PRO P R O  

P R O  

CVS ARG 
T H R  T H R  
P H E  P H I:: 
G LY G LV 
G LN G LN 
G LV G LY 
T H A  T H R  

L V S  L Y S  
L E U  L E U  
G L U G LU 
I LE I L E  

L E U  
THR 
P H E  
G LV 
G L N  
G L V  
THR 

LVS 
VAL 
G LU 

ILE 

LYS LVS LVS 
ARG ARG ARG 
THR THR T H R  

T Y R  
THR 
PHE 
GLY 
G LY 
GLV 
THR 

LYS 
VAL 
G L U  
ILE 

LVS 
ARG 
THR 

ALA 
T A P  
TYR 
G LN 
G LN 

LVS 
PRO 
GLY 
GLN 
ALA 

PRO 
A R G  
L E U  
LEU 

ALA 
SER 
G LN 
S E R  

ALA A LA  A L A  A L A  A L A  A L A  ALA ALA A L A  A LA  ALA ALA ALA A LA  
S E R  S E R  S E R  S E R  S E R  G LY S E R  S E R  S E R  S E R  S E A  S E R  S E R  S E R  
G LN G �  G LN G LN GLN GLN G� G LN G LN GLN GLN G L.X  G LX G L N  
S E R  S E R  S E R  GLY SEA S E R  S E R  S E A  S E R  S E R  S E R  S E A  S E A  

VAL 

S E A  
S E R  
S E R  
T Y R  
L E U  

VAL 

S E A  
S E R  
S E R  
T Y R  
L E U  

V A L  V A L  I LE VAL SEA 

S E R  SER SER S E R  VAL 
S E R  SER S E R  SER S E R  
S E R  A S N  A S N  S E R  S E R  
T Y R  TYA T Y R  TYR TYR 
LEU LEU LEU LEU VAL 

ALA 
TAP 
TYA 
G LN 
G LN 

LYS 
PRO 
GLV 
G LN 
ALA 

PRO 
ARG 
L E U  
L E U  
I L E  

T V R  
G LY 
ALA 
S E R  
S E R  

ARG 
ALA 
THR 
G LY 

ILE 

PRO 
ASP 
ARG 
PHE 
SER 

ALA ALA 
TAP TAP 
TYR TVA 
G LN G LN 
G LN G LN 

LVS LVS 
PRO P R O  
G LV G LV 
G LN G LN 
ALA ALA 

PRO PRO 
AAG ARG 
LEU LEU 
L E U  L E U  
I L E  ! L E  

TVA T V A  
GLY GLY 
ALA ALA 
S E R  S E R  
S E R  S E R  

A R G  ARG 
ALA ALA 
THR THR 
G LY GLY 
I L E  I L E  

PAO P R O  
A S P  ASP 
ARG ARG 
PHE P H E  
S E A  S E R  

G L V  G LY G LY 
SER S E R  S E R  
G LV G LY GLY 
SER SER S E R  
G LV G L V  GLY 

THR 
ASP 
PHE 
THA 
L E U  

THR 
ILE 

S E R  
ARG 
LEU 

G L U  
P R O  
G L U  
A S P  
P H E  

A L A  
VAL 
T V A  
T Y R  
C V S  
G LN 
G LN 
TYR 
GLV 
S E A  

S E R  
PRO 

TVA 
T H R  
P H E  
G L V  
G L N  
G LV 
T H R  

LYS 
L E U  
G L U  

I L E  

LYS 
ARG 
THR 

THR THR 
ASP ASP 
PHE P H E  
T H A  T H A  
L E U  L E U  

T H R  T H R  
! L E  I L E  

S E R  S E R  
A A G  A R G  
L E U  LEU 

G LU G LU 
PRO P R O  
G L U  GLU 
ASP ASP 
PHE PHE 

ALA ALA 
VAL VAL 
TYR TVA 
TVA TVA 
CVS CVS 
G LN G LN 
G LN G LN 
TV R  T V A  
G LY GLY 
SER S E A  

S E R  S E R  
PRO PRO 

TAP 
THR 
PHE 
GLV 
G LN 
GLV 
THR 

LYS 
VAL 
G LU 
I L E  

TYR 
T H R  
P H E  
G L V  
G LN 
GLV 
T H R  

LYS 
L E U  
G LU 

ILE 

LYS LVS 
ARG ARG 
THR T H R  

A LA  A L A  
T A P  
TVA T V A  
G LN G LN 
G LN G LN 

LYS 
PRO PRO 
GLV GLV 
G LN G LN 
ALA 

PRO 
ARG 

ALA 
TRP 
TYR 
G LN 
G LN 

LYS 
PRO 
GLY 
GLN 
ALA 

PRO 
ARG 
LEU 
L E U  
I L E  

TYR 
GLY 
ALA 
S E R  
S E R  

ARG 
ALA 
THR 
G LV 
ILE 

PRO 
ASP 
ARG 
PHE 
S E R  

GLV 
SER 
G LV 
S E R  
G LY 

THR 
ASP 
PHE 
THR 
LEU 

THR 
!LE 

SER 
AAG 
LEU 

G LU 
PRO 
G LU 
ASP 
PHE 

ALA 
VAL 
TYR 
TYA 
CYS 
G LN 
GLN 
TVA 
G LY 
S E A  

S E R  
P R O  

LEU 
T H R  
P H E  
G LV 
G LN 
GLY 
THA 

LVS 
VAL 
G LU 
I L E  

LVS 
AAG 
T H R  

A L A  
T A P  
TYR 
G LN 
G LN 

LVS 
PRO 

VAL 

S E R  
ASN 
S E A  
MET 
LEU 

A LA  
TAP 
TYR 
G LN 

VAL VAL VAL VAL VAL 

S E R  S E R  S E R  AAG SER 
SER ASN SER 
S E R  ASN S E R  

T Y R  T V A  TYR 
L E U  L E U  L E U  

ALA ALA 
TAP TAP 
TVA TVR 
G LN GLN 
G LN G LN 

LVS ARG 
PRO PRO 
G LV GLV 
GLN GLN 
ALA ALA 

PRO PRO 
AAG LYS 
L E U  
L E U  
I LE 

T Y R  
GLY 
ALA 
S E R  
S E R  

ARG 
ALA ALA 
T H R  THR 
G LV G L V  

I L E  ILE 

PRO PRO 
ASP ASP 
AAG AAG 
PHE PHE 
S E R  S E R  

GLV G LV 
S E R  S E R  
G L V  G L V  
S E R  S E R  
G LV G L V  

THA THR 
ASP ASP 
P H E  P H E  
T H R  THA 
L E U  LEU 

T H R  THR 
I L E  ILE 

S E R  SER 
ARG ARG 
L E U  LEU 

GLU GLU 
PRO PRO 
G L U  G LU 
ASP ASP 
PHE P H E  

ALA ALA 
VAL VAL 
TYR TVA 
TYR PHE 
CVS CYS 
G LN G LN 
GLN G LN 
TYR TVA 
G LV GLV 
SER G LV 

S E R  S E R  
P R O  P R O  

ARG G LN 
T H A  PRO 
P H E  P H E  
G LY G L Y  
G LN G LN 
G LY GLY 
THR THR 

LYS LVS 
VAL L E U  
G L U  G LU 

I L E  ILE 

LVS 
A R G  
T H R  

LYS 

ALA 
TAP 

VAL 

SER 
SER 
SER 

TVA 
LEU 

ALA 
TAP 
TYR 
GLN 
G LN 
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HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill (cont'd) 

25* 
STE 

26' 
GJ 

27' 28 29 30 
OIL 

31 32 33 34 
SMI 

35' 
AJ 

36 
BRO 
' IGG 

37 
NlG 

38 
IKE 

39 
TIL 

40 
AMY LO ID 

KSA 
41 42" 43' 44 

JH 
# 

45 
WIN 

46 47 48; 49 
TAK IARC/ RAD 

BL41 
CAS MCE' KEA 

# 
POL CLA SHE' 

# # 
LEA ARP POM VANO 

F 
R 
1 

c 
D 
R 
1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

GLU  GLU G LU 
ILE ILE ILE 
VAL VAL VAL 
LEU LEU LEU 
THR THA THR 
GLN GLN GU< 
SER SER SER 
PAO PRO PRO 
GLY GLY GLY 
THR THR THR 
LEU LEU LEU 
SER SER SEA 
LEU LEU LEU 
SER SER SER 

1 5  - PRO 
16 _ GLV 

PRO 
GLV 
GLU 
ARG 

PRO 
GLY 
GU< 
ARG 

1 7  GLU 
1 8  ARG 
1 9  ALA 
20 ala 
21- LEU 
22 SEA 
23 
24 
25 
26 
27 
27A 
278 
27C 
270 
27E 
27F 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 

val 

THR 
LEU 
SER 
CVS 
ARG 

val 

THR 
LEU 
SER 
CVS 
AAG 

ALA ALA 
SER SEA 

GU< 
SEA 

VAL 
SER 
SER 
TYA 
LEU 
ALA 

'CL 

GLU 
ILE 
VAL 
LEU 
THR 
GLN 
SER 
PRO 
GLY 
THR 
LEU 
SER 
LEU 
SER 
PAO 
GLV 
GLU 

ser 
ALA 
THR 
LEU 
SER 
CYS 
ARG 
ALA 
SEA 
GLN 

GLU GLU GLU 
ILE ILE !LE 
VAL VAL VAL 
LEU LEU LEU 
THR THR THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
GLV GLY GLY 
THR THR THA 
LEU LEU LEU 
SER SER SER 
LEU LEU LEU 
SER SEA SER 
PRO PRO PAO 
GLV GLV GLV 
asp asp asp 
AAG AAG ARG 
ALA ALA ALA 
THA THA THR 
LEU LEU LEU 
SEA SER SER 
CYS CVS 
ARG ARG 
ALA ALA 
SER SER 
GLN GLN 
VAL SEA 

GLU 
ILE 
VAL 
LEU 
THR 
GLN 
SER 
PRO 
GLV 
THR 
LEU 
SER 

��� 
PRO 
GLV 
G LU 
AAG 
ALA 
THR 
LEU 
SER 
CYS 
ARG 
ALA 
SER 
GLN 

GLU GLU GLU GLU 
ILE ILE ILE ILE 
VAL VAL VAL VAL 
LEU LEU LEU LEU 

lys GLU GLU 
ILE !LE ILE 
VAL VAL VAL 
LEU LEU LEU 

THR 
GLN 
SER 
PRO 

ala 

THR 
LEU 
SER 
LEU 
SER 

THR 
GLN 
SER 
PRO 

ala 

THR 
LEU 
SER 
LEU 
SER 

PAO PRO 
GLY GLV 
GLU GLU 
AAG ARG 
ALA ALA 
THA THR 
LEU LEU 
SER SEA 
CVS 
ARG 
ALA 
GLV 
SER 

THR THR THR THR 
GLN glu GLN GLN 
SER SER SER SER 
PRO PRO PRO PAO 
a s p  GLY GLY pro 

THR THA THA THR 
LEU LEU LEU LEU 
SEA SER SER SER 
LEU LEU LEU LEU 
SEA SER SER SER 
PRO 
GLV 
GLU 
AAG 
ALA 
THA 
LEU 
SER 
CVS 
AAG 

PRO PRO PRO 
GLY GLY GLY 
GLU GLU GLU 
AAG AAG ARG 
ALA ALA ALA 
THR THR ala 
LEU LEU LEU 
SEA SER SEA 

CYS 
ARG ARG 

THR 
GLN 
SER 
PRO 

ala 

THA 
LEU 
SER 
LEU 
SER 
PRO 
GLV 
GLU 
ARG 

val 

THR 
LEU 
SER 
CVS 
ARG 

ALA ALA 
SEA SER 
GLN GLN 
SEA SER 

ALA ALA 
SER SEA 
GLN GLN 
SER 

SEA SEA LEU SER ASX VAL VAL VAL SER 
VAL SEA ASX VAL SEA ARG SEA VAL 
SER ASN SER ALA SEA ASN SER 
SEA SER L YS L YS SER SEA SEA 
ASN TYR SER SEA TYA TYA TYR 
LEU LEU LEU LEU LEU LEU LEU 

GLU 
ILE 
VAL 
met 

THA 
GLN 
SER 
PRO 
GLY 
THR 
LEU 
SER 

val 
SER 
PRO 
GLV 
GLU 
ARG 
ALA 
THR 
LEU 
SEA 
CVS 
ARG 
ALA 
SER 
GLX 
THR 

LEU 

GLU GLU GLU 
ILE ILE ILE 
VAL VAL VAL 
LEU met met 

THR 
glu 
SER 
PRO 

ala 

THR 
LEU 
SER 
LEU 
SER 

THR 
GLN 
SER 
PRO 

# 
THR 
LEU 
SER 

val 
SER 

PAO PRO 
GLY GLV 
GLX GLU 
ARG ARG 
ALA ALA 
THA THA 
LEU LEU 
SER SER 
CYS CVS 
AAG ARG 
ALA ALA 
SEA SER 
GLX 

SEA 
VAL 
ARG 
TVA 
LEU 

THR 
GLN 
SER 
PRO 

# 
THR 
LEU 
SER 

val 
SER 
PRO 
GLY 
GLU 
ARG 
ALA 
THR 
LEU 
SER 
CVS 

GLU 
ILE 
VAL 
met 

THA 
GLN 
SER 
PAO 

ala 

THR 
LEU 
SEA 
LEU 
SER 
PRO 
GLY 
GLU 
ARG 
ALA 
THR 
LEU 
SER 

THR 
ALA 

f�� 
VAL 
LEU 
THR 
GLN 
SER 
PRO 
ala 

THR 
LEU 
SER 
LEU 
SER 
PRO 
GLY 
GLU 
ARG 
ALA 
THR 
LEU 
SER 

lys 
ILE 
VAL 
LEU 
THA 
GLX 
SER 
PRO 

ala 

THA 
LEU 
SER 
LEU 
SER 
PRO 
GLY 
GLX 
ARG 
ALA 
THR 
LEU 
SEA 
CYS 
AAG 

GLU GLU 
phe ILE 
VAL VAL 
LEU met 

THA THA 
GLN GLN 
SER SER 
PRO PRO 
GLY val 

THR THR 
LEU LEU 
SER SER 
LEU val 
SER SER 
PAO 
GLV 
GLU 
ALA 
ile 

LEU 
SER 
CYS 
ARG 

PRO 
GLY 
GLU 
ARG 
ALA 
THR 
LEU 
SER 
CVS 
ARG 

ALA ALA ALA 
SER SER SEA 
GU< GLN GLN 

SER 
VAL 
SEA 
LEU 
TYA 
LEU 

SER 

HIS ILE 
VAL SEA 
ILE ASN 
ALA SEA 
GLY TYR 
TYR LEU 

ALA ALA SER ALA ASP ALA ALA ALA ALA ALA ALA 
TAP TAP TAP TAP TAP TAP TAP TAP TAP 
TYA TYR TYA TYR TYA TYA TYR TYR TYA TYA 
GLN GLN GLX GLX GLN GLN GLN GLN GLN GLN 
GLN GLN GLX GLX GLN GLN GLN GLN GLN 
LYS LYS LYS LYS LYS ARG SEA LYS LYS 
AAG PRO PRO PRO PAO PAO PRO PRO PRO 

F 41 GLY GLY GLY GLV SER 
R 42 
2 43 

GLN GLN GLX GLN G� 
SER ALA THR ALA SER 

44 PAO PRO PRO PRO PAO 
45 AAG ARG ARG ARG AAG 
46 LEU LEU LEU LEU 
47 LEU LEU LEU LEU 
48 ILE ILE ILE ILE 
49 AAG TYR TYA TYA 
50 ASP GLY GLY 

C 51 ALA THA ALA 
D 52 SEA SER SER 
R 53 SEA THR THA 
2 54 AAG ARG ARG 

55 ALA ALA ALA ALA 

GLU 
ILE 
VAL 
met 

THR 
GLN 
SER 
PRO 

ala 

THR 
LEU 
SER 

val 
SER 
PRO 
GLV 
GLU 
ARG 
ALA 
THR 
LEU 
SER 
CVS 
ARG 
ALA 
SER 
GLN 

ASX 
ILE 
GLY 
SER 
ASN 
LEU 
ALA 
TAP 
TYR 
GU< 
GLX 
LYS 
PRO 
GLY 
ARG 
ALA 
PAO 
ARG 
LEU 

;� ��������---"�����-;---�7H�L����������������������������-=,�����'--��������������������H�L��'--�� 

F 
A 
3 

c 
D 
A 
3 

F 
R 
4 

58 ILE THR ILE ILE 
59 PAO PRO PRO PRO 
60 ASP VAL ALA ALA 
61 ARG AAG ARG ARG 
62 PHE PHE PHE PHE 
63 SEA SER SER SER 
64 GLY GLV GLY GLY 
65 SER SER SER 
66 GLV GLU GLY 
67 SER SER SEA 
68 GLY GLV GLY 
69 THA THR THA 
70 ASP ASP GLU 
71 PHE PHE PHE 72 THA THA THR 
73 LEU LEU LEU 
74 I LE THA THR 
75 ILE ILE ILE 
76 SER SER SER 
77 AAG ARG SEA 
78 LEU LEU LEU 
79 GLU GLU GLN 80 PAO PAO SER 
81 GLU GLU GLU 
82 ASP ASP ASP 83 PHE PHE PHE 
� ALA ALA ALA 
85 VAL VAL VAL 
86 TYR TYR TYR 
87 TYA TVA TYA 
88 CYS CVS CVS 
89 GLN GLN GLN 
00 G LN GLN GLN 91 TYA TVA TYR 
92 SEA GLU ASN 93 THR THR ASN 
94 SEA SEA TAP 
95 PRO PAO PRO 
95A 
958 
95C 
950 
95E 
95F 
96 
97 
98 
99 

1 00  
1 01 
1 02  
1 03  
1 04  
1 05 
1 06 
1 06A  
107 
1 08  
1 09  

TYR 
THR 
PHE 
GLV 
GLN 
GLY 
THR 
LVS 
LEU 
GLU 
ILE 

LVS 
ARG 

THR 
THA 
PHE 
GLV 
GLN 
GLV 
THR 
ARG 
LEU 
ASP 
ILE 

LYS 

PRO 
THR 
PHE 
GLV 
GLN 
GLV 
THA 
AAG 
VAL 
GLU 
!LE 

LYS 
ARG 
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55 

HUMl,.N KAPPA LIGHT CHAINS SUBGROUP Ill (cont'd) 

50 51 52 53 54* 55 56 57 58 59 60 61 62' 63* 54- 55· 66 67 68 69 10· 7 1 ·  72* 73• 74• 
AMY LO ID DOV SHM GRA GOE LOW' VER REE WE HOW HS4 HBJ TEH CRA PLA PIN MCE HAC K· BER BOR ORI WAL GOL GAG 

S01 24 I I  # 5 ( I ll) EV15 
'CL 

0 
1 G LU GLU GLU G LU �tG GLU GLU GLU Ttf GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU 
2 ILE ILE ILE met ILE thr leu ILE ILE ILE ILE ILE ILE ILE ILE ILE thr ILE ILE ILE ILE ILE ILE 
3 VAL VAL VAL VAL VAL VAL VAL VAL gin VAL VAL VAL VAL VAL VAL VAL VAL VAL thr  VAL VAL VAL VAL VAL VAL 
4 met met met met LEU met LEU LEU met LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
5 THR THR THA THA THA THA THA THA THA THR THA THR THA THR THA THA THA THA THR THA THA THR THA THR THA 
6 GLN GLN GLN GLN G LN GLN GLN GLN GLN GLN G LN GLN GLN GLN GLN GLN GLN GLN GLN GLX GLX GLN GLN GLN GLN 
7 - SEA SER SER SER SER SER SEA SEA SER SEA SEA SEA SER SEA SER SEA SEA SEA SER SER SER SER SER SER SER 
8 PAO PRO PRO PRO PRO PRO PRO PRO PRO PAO PRO PAO PAO PAO PAO PAO PRO PRO PRO PRO PRO PRO PRO PRO 
9 ala ala ala ala ala ala GLY ala ser GLY GLY asx GLY GLY GLY GLY GLY GLY ala GLY ala 

F 1 0  THA THR THR THR ser g fy THA THA ser THA THA THR THR THA THR THA THA THR phe THR THA 
A 1 1  LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU met 

1 2  SER SER SER SER SER SEA SER SEA SER SEA SEA SER SER SEA SER SEA SER SEA 1 1 3  val val val met val val LEU val ala LEU LEU LEU LEU LEU LEU LEU LEU ala 
1 4  SEA SER SER SER thr SEA SEA SER SER SER SER SER SER SER SER SER thr 
15 PAO PRO PRO PRO PRO PRO PRO PRO val PAO PRO PRO PRO PRO PAO PRO PRO 
1 6  . GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
1 7  GLU GLU GLU GLU GLU gty GLU GLU asp GLU GLU G LX asp 
1 8  ARG se r gly ARG ARG thr val g l u  tys 
1 9  val ALA ALA ALA ALA ALA val val val val 

20 THH THA  THA THA ser THA THA THA # asn 
21 LEU LEU LEU LEU LEU LEU ile LEU i!e ile 
22 SER SER SER SER SER SER tyr SER thr  SER 
23 CYS CYS CYS CYS CYS CYS CYS CYS 
24 ARG AAG ARG SEA LYS ARG LYS 
25 ALA ALA ALA ALA SER ALA ALA ALA 
26 SER SER GLY SER SER SER 
27 GLU GLU GLN GLU GLN GLN 
27A 
278 

c 27C 
D 270 
R 27E 

27F , 28 SER THR SEA LEU SEA THA ASP 
29 VAL VAL VAL SER LEU # ILE 
30 SEA ALA ASP SEA GLY ASP 
31  THA LYS GLX ASP ASP 
32 ASX SER THA ASN ASP 
33 LEU LEU VAL LEU VAL # MET 
34 ALA ALA ALA ALA ALA ASN 
35 TAP TAP TAP TRP TAP TAP 
36 TYR TYA TYR TVA TYR TYR 
37 GLX GLX GLX GLN GLN GLN 
38 GLX GLX GLX GLN HIS GLN 
39 LYS LYS LYS LYS 
40 PRO PAO PRO PRO 

F 4 1  GLY GLY 
R 42 GLN GLU 
2 43 ALA ALA 

44 LEU PRO ALA 
45 ARG AAG ILE 
46 LEU LEU PHE 
47 LEU LEU ILE 
48 ILE LEU ILE 
49 TYA TYR GLN 
50 GLY ALA GLU 

c 5 1  VAL THA ALA 
52 SER SER THA D 53 THR THR THR A 

2 54 AAG ARG LEU 
55 ALA PAO VAL 
56 ALA THR PRO 
57 GLY ASP GLY 
58 ILE ILE ILE 
59 PRO PRO PRO 
60 ASP ALA PAO 
61 AAG AAG ARG 
62 PHE PHE PHE 
63 THR SER SER 
64 GLY GLY GLY 
65 ARG SER SER 
66 ALA MET GLY 
67 SER SER TYR 
68 GLY GLY GLY 
69  THR THR THR 
70 ASP GLU ASP 

F 71 PHE PHE PHE 
R 72 THR THA THR 
3 73 LEU LEU LEU 

74 THA THR THR 
75 ILE ILE ILE 
76 SER PHE ASN 
77 ASP ARG ASN 
78 LEU VAL ILE 
79 GLU GLU GLU 
80 PRO SER SER 
81 GLU GLU GLU 
82 ASP ASP ASP 
83 PHE SER ALA 
84 ALA ALA ALA 
85 VAL VAL TYR 
86 TYR TYR TYA 
87 TYR TYR PHE 
88 CYS CYS CYS 
89 GLN GLN LEU 
90 GLN GLN GLN 
91 TYA HIS HIS 
92 ASP GLU ASP 
93 THR ASN 

c 94 SER PHE 
D 95 PRO PRO 
R 95A 
3 950 

95C 
950 
95E 
95F 
96 LEU 
97 THR THA 
98 PHE PHE 
99 GLY GLY 

1 00 GLY GLN 
1 01 GLY GLY 

F 1 02 THA THA 
A 1 03 LYS LYS 4 1 04 LEU VAL 

1 05 ASP GLU 
106 VAL ILE 
106A 
1 07 ARG LYS 
1 08 ARG 
1 09 

314 of 389 BI Exhibit 1094



• 
HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill (cont"d) 

75 76 77 78 79 80 8 1  82 DOB HS6 HBJ BUR LEG 86 AMY LO ID VKAPPA3 1 2  (K) WR 'CL 
# # 

0 1 G LU GLU GLU GLU GLU 2 ILE ILE !LE ILE ILE 3 i le VAL VAL VAL VAL 4 met LEU val LEU LEU 
5 THR THR THR 6 G LN GLN GLN 7 SER 8 PRO 9 ala 

F 1 0  
R 1 1  
1 1 2  1 3  

1 4 
15  -

1 6  1 7  1 8  ARG 1 9  ALA 
20 ala 2 1  LEU 22 SER 23 CYS 
24 ARG 
25 ALA 26 SER 27 GLN 27A SER 278 

c 27C 270 0 27E · A  27F 1 28 LEU 
29 SER 30 GLY 3 1  ASN 32 TYR 33 LEU 
34 ALA 
35 TAP TAP 36 TYR TYR 37 GLN GLN 38 GLN GLN 
39 LYS LYS 40 PRO PHE 

F 4 1  GLY GLY 
R 42 GLN GLN 
2 43 ALA ALA 

44 PRO PRO 45 ARG 46 LEU LEU 47 LEU LEU 48 M ET ILE 
49 TYR PHE 
50 GLY ASP 

c 51  VAL 52 SER 0 53 SER SER R 2 54 ARG # 55 ALA ALA 
_.21.... THR 

57 GLY GLY 58 ILE VAL 
59 PRO PRO 60 ASP ASP 61 ARG ARG 62 PHE PHE 
63 SER SER 
64 GLY GLY 65 SER SER 66 GLY ALA 67 SER SER 68 GLY GLY 
69 ALA THR 70 ASP 

F 7 1  PHE 
R 72 THR 
3 73 LEU 

74 THR 75 ILE 76 SER 77 ARG ARG 78 LEU LEU 
79 GU< GLU 80 PRO PRO 81 GLU GLU 82 ASP ASP 83 PHE PHE 
84 ALA ALA 85 VAL VAL 86 TYR TYR 87 TYR TYR 88 CYS CYS 
89 GLN G LN 90 GLN GLN 9 1  TYR TYR 92 GLY GLY 93 SER ASN 

c 94 SER SER 
0 95 PAO GLN 
R 95A 
3 958 95C 

950 95E 95F 96 PHE TAP 97 THR THR 
98 PHE PHE 99 GLY GLY 1 00  G LN G LN 1 01 G LY GLY 

F 1 02 SER THR 
R 1 03 LYS LYS 4 1 04 LEU VAL 1 05 GLU GLU 1 06 ILE ILE 1 06A 

107 LYS LYS 
1 08 ARG 1 09 

56 

# OF # OF SEQUENCES AMINO ACIDS 

79 3 : 4 79 5 79 4 79 3 
77 1 77 2 75 1 74 1 69 6 : 7 
70 4 68 2 67 1 67 5 66 2 
66 2 62 1 62 3 : 4 58 7 60 2 
59 5 60 2 60 3 50 1 
5 1  4 
52 2 49 2 47 3 32 4 

47 8 
44 6 40 7 39 1 0  40 8 4 1  4 
41 5 
38 1 39 1 39 1 : 2 37 2 3 
33 3 34 3 27 2 27 4 26 3 
27 3 26 3 24 2 23 2 22 3 
22 4 
2 1  5 20 3 20 2 2 1  2 
20 2 23 3 22 4 
23 2 23 3 
23 1 23 5 23 1 23 1 23 2 
23 1 22 2 22 4 22 2 22 1 
22 2 2 1  2 21 1 2 1 1 21  1 
2 1  2 2 1  2 2 1  3 22 5 22 3 
22 2 22 2 22 2 22 1 22 3 
22 1 22 2 22 1 22 2 22 1 

22 2 22 1 22 2 22 5 2 1  5 
2 1  4 2 1  3 1 1 

1 9  1 0  20 2 
20 1 
20 1 20 2 20 1 20 2 
20 2 20 2 
20 2 20 3 
20 
1 6  1 0  

OCCURRENCES OF MOST COMMON AMINO ACID 

74(GLj'JciLJl3(GLU) 
76(VAL} 65(LEU) 

75(G�(�H�(GLN) 75{SER) 
�!��$I 
��wm 67(SER) 
��im�i 
�m��$l 56(GLU) : 50(GLU) 
�M��> 
53(THR) 
������ 5Q!CYS) 
47(ARG) 
lM���» 43(G�6csE3�)(GLN) 

25{VAL) 
��rn�m 24(SER) 28(TYR) 36(LEU) 
37(ALA) 
38(TRP) 39(TYR) 39(GLN) : 33(GLN) 36(GLN) 30(GLN) 
5�1���) 26(GLY� 24(GL� : 2 GLN) 2 ALA) 
25(PRO) 24(ARG) 23(LEU) 22(LEU) 20(1LE) 
1 9jTYR} 
16(GLY) 16(ALA) 1 8(SER) 16(SER) 
1 9(ARG) 2 1 (ALA) 19jTHR} 
22(GLY} 2 1(1LE) 
23(PR0) 1 7(ASP) 23(ARGJ 23(PHE) 2 1 (SER) 
23(GLY) 2 1 (SER) 1 7(GLY) 
��mi�l 
21 (THR) l9(ASP) 2 1 (PHE) 2 1(THR) 2 1 (LEU) 
20(THR) 20(1LE) 1 9(SER) 1 6(ARG) 20(LEU) 

21 {GLU) : 20(GLU) 19(PRO) 
������l 20(PHE) 
22(ALA) 2 1 (VAL) 22(TYR) 20(TYR) 221cvs1 
21(GLN) 22(GLN) 20(TYR) 
��!���l 
l8(SER) 1 8(PR0) 1 (PR0) 

4(TYR) 1 9(THRj 
20(PHE) 20(GLY) 1 8(GLN) 20(GLY) 1 8(THR) 
1 8(LYS) 1 1 (VAL) 1 8(GLU) 1 8(1LE) 
1 9!LYS! 
1 6(ARG) l O(THR) 

• 
VARIABILITY 

3.2 : 4.3 5.3 4.2 3.6 
1 .  2 . 1  2.2 
1 .  1 .  9 .  1 1 .  
4.2 2 .  1 .  6.4 2. 1 
2. 
1 .  3.3 : 5. 8. 2.3 
5.6 2 . 1  3 . 1  1 .  
4.3 
2. 2 .1 3.3 : 3.8 

1 3. : 1 5. 
9.8 1 2. 1 6. 1 1 . 4.6 
5.5 
1 .  1 .  1 .  2.4 2. 1 : 3.7 
3.4 3.2 2.1 4.5 : 4.7 3.4 
3.2 3.3 2. 1 2 . 1  3.3 
4.6 
6.6 3.8 2.2 2.6 
2 .1 3 .3 4 .6 
2 . 1  3 .3 
1 .  6.8 1 .  1 .  2.2 
1 .  2 . 1  5.2 2. 1 1 .  
2 . 1  2.2 1 .  
1 .  1 .  
2 . 1  2 . 1  3.3 6.9 3.3 

2 . 1  2 .3 2.2 
2 . 1  1 .  3.3 
1 .  2 . 1  1 .  2.2 1 .  
2 . 1  1 .  2.2 6.9 8.8 
4.7 3.5 

48. 2.1 
1 .  1 .  2.2 1 .  2.2 
2.2 3.6 2 .2 3.3 
2 . 1  
1 .  1 .  
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57 

ANTIBODY SPECIFICITIES: HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

2) WOL: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 
3) S I E :  ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 
5) N E U :  CRYOGLOBULIN WITH ANTl-IGG ACTIVITY; B IDIOTYPE {KUNKEL.H.G .. WINCHESTER.R.J . .  JOSLIN.F.G. & CAPRA.J.D. ( 1 974) J.EXP.MED . .  1 39.1 28) 
6) GOT: CRYOGLOBULIN. WITH ANTHGG ACTIVITY; B IDIOTYPE 
7) PAY: CRYOGLOBULIN WITH ANTHGG ACTNITY; B IDIOTYPE 
8) SON: CRYOGLOBULIN WITH ANTI-LOW-DENSITY UPOPROTEIN ACTIVITY; B IDIOTYPE 
9) WEI': CRYOGLOBULIN WITH ANTI-LOW-DENS ITY LIPOPROTEIN ACTIVITY; B IDIOTYPE 

1 0) GAR': CRYOGLOBULIN WITH ANT!-IGG ACTNITY; B IDIOTYPE 
1 1) PIE: _AUTOANTIBODY WHICH BINDS SPECIFICALLY TO INTERMEDIATE FILAMENTS 
1 2) FLO: CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 
1 3) LOP: CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 
1 4) SCA: CRYOGLOBUUN WITH ANTI-LOW-DENSITY LIPOPROTEIN ACTIVITY; B IDIOTYPE 
1 5) GLO: J'NTl-HUMAN GA�MA G GLOBULIN; WA IDIOTYPE; CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 
1 8) MA: COLO AGGLUTININ WITH ANH-BLOOD GROUP I ACTIVITY (GROUP 1 )  
19} NIC: COLD AGGLUTININ W ITH ANTI-BLOOD GROUP SMALL I ACTIVITY 
20) CUR: CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 
22) DRE: - COLO AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
23) PER: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
25) STE: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
26) GJ: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY (ATYPICAL) 
27) TAK: COLO AGGLUTIN IN WITH ANTI-BLOOD GROUP I ACTIVITY 
35) AJ: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
42) CLA: CRYOGLOBULIN WITH ANTl-IGG ACTIVITY; B IDIOTYPE 
43) SHE': CRYOGLOBUUN WITH ANTl-IGG ACTNITY; B IDIOTYPE 
48) POM: ANTI-HUMAN GAMMA G1  GLOBULIN; PO IDIOTYPE 
54) GOEll: ANTI-MEASLES VIRUS (WOODFOLK STRAIN); ANTl-SUBACUTE SCLEROSING PANENCEPHALITIS VIRUS ( LEC STRAIN) 
62) TEH: ANTI-HUMAN GAMMA G G LOBULIN 
63) CAA(lll): ANTI-HUMAN GAMMA G GLOBULIN 
64) P L A :  ANTI-HUMAN GAMMA G GLOBULIN 
65) PIN: ANTI-HU MAN GAMMA G GLOBULIN 
70) BOA: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
71) DAI: ANTI-HUMAN GAMMA G GLOBULIN 
72) W A L :  ANTI-HUMAN GAMMA G G LOBULIN 
73) G O L :  ANTI-HUMAN GAMMA G GLOBULIN 
74) G A G :  COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

CLASS: HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

5) NEU: !GM-KAPPA 
6) GOT: IGM-KAPPA 
7) PAY: !GM-KAPPA 
8) SON: !GM-KAPPA 
9) WEI': !GM-KAPPA 

1 0) G A R ' :  !GM-KAPPA 
1 1 )  PIE: IGM-KAPPA 
1 2) FLO: IGM-KAPPA 
13) LOP: !GM-KAPPA 
1 4) SCA: !GM-KAPPA 
1 5) GLO: · •GM-KAPPA 
20) CUR: IGM-KAPPA 
42) CLA: !GM-KAPPA 
43) SHE' : IGM-KAPPA 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP I l l  

1 )  T l :  SUTER .L  . .  BARNIKOL.H.U . .  WATANABE.S. & H ILSCHMANN.N. ( 1969) Z.PHYSIOL.CHEM  .. 350.275-278; ( 1 972) Z.PHYStOL.CHEM  . . 353,1 8�208. (CHECKED BY 
AUTHOR) 

2) WOL: ANDREWS.D.W. & CAPRA.J.D. ( 1 98 1 )  PROC.NAT.ACAD.SCLUSA.78.3799-3803. (CHECKED BY AUTHOR 08125181 ) ;  ANDREWS.D.W. & CAPRA.J.D. 
( 1 981 ) BtOCHEMISTRY.20.581 6-5822. 

3) SIE: CAPRA.J.D. ( 1975) ADV . IMMUNOLOGY.20.1-40. (CHECKED BY AUTHOR): ANDREWS.D.W. & CAPRA.J.D. ( 1 981 )  PROC.NAT.ACAD.SCl.USA.78.379�3803. 
(CHECKED BY AUTHOR Os.'25181 WHO SUGGESTED THAT THE SEQUENCE DETERMINED IN 1 975 WAS INCORRECT AND SHOULD BE DELETED); 
ANDREWS.D.W. & CAPRA.J.D. ( 1 98 1 )  B IOCHEMISTRY.20.581 6-5822. 

4) NG9'CL: BENTLEY.D.L. {1 984) NATURE.307.77-80. 
5) NEU: LEDFORD.D.K . . GONl.F .. PIZZOLATO.M .. FRANKUN. E.C . . SOLOMON.A . & FRANGIONE .B. ( 1983) J . IMMUNOL .. 1 3 1 . 1 322- 1 325. (CHECKED BY AUTHOR 

03•23'84); GONl.F .. CHEN.P.P .. PONS-ESTEL.B .. CARSON.D.A. & FRANGIONE .B. ( 1985) J . IMMUNOL..1 35.4073-4079. 
6) GOT: LEDFORD.0.K .. GON l.F .. P!ZZOLATO.M .. FRANKUN.E.C . .SOLOMON.A. & FRANGIONE .B. ( 1983) J. IMMUNOL .. 131 . 1 322- 1325. (CHECKED BY AUTHOR 

03123·84) : PONS-ESTEL.B .. GONl.F .. SOLOMON.A. & FRANGIONE.B. ( 1 984) J.EXP. MED .. 160.893-904 ; GONl.F .. CHEN.P.P .. PONS-ESTEL.B .. CARSON.D.A . & 
FRANGIONE.B. (1 985) J. IMMUNOL .. 1 35.4073-4079. 

7) PAY: LEDFORD.D.K .. GONl.F . .  PIZZOLATO.M . .  FRANKLIN.E.C .. SOLOMON.A. & FRANGIONE.B. ( 1 983) JJMMUNOL .. 1 3 1 . 1 322- 1 325. (CHECKED BY AUTHOR 
03 123'84) ; GONl.F .. CHEN.P.P .. PONS-ESTEL.B .. CARSON.0.A. & FRANGIONE.B. ( 1985) J . IMMUNOL .. 135.4073-4079. 

8) SON : LEDFORD.0.K .. GONl.F .. PIZZOLATO.M . .  FRANKLIN.E.C . .SOLOMON .A. & FRANGIONE.B. ( 1983) J . IMMUNOL . .  1 3 1 . 1 322- 1 325. (CHECKED BY AUTHOR 
03123184); PONS-ESTEL.B .. GONl.F . .SOLOMON.A. & FRANGIONE.B. ( 1 984) J .EXP.MED. , 160.893-904. 

9} we1·: LEDFORD.D.K . . GONl.F . .  PIZZOLATO.M .. FRANKLIN.E.C . .SOLOMON.A. & FRANGIONE.B. ( 1983) J. IMMUNOL . . 13 1 , 1 322- 1 325. ( CHECKED BY AUTHOR 
03-23'84) 

1 0) GAR': 

1 1 } PIE: 
1 2)  FLO: 

13) LOP: 

14) SCA: 

1 5) GLO: 

1 6) SAL: 

17) WIL: 

1 8) MA: 

1 9) N I C :  

20) CUA: 

21) FR4: 

22) DAE: 

o�f!-2°::.f;.�
D
p%�s':'iPsWL:�1.2J8�f �'?s�kci����-

N
&
E .

�R���?o'1I��� ( f 9iffi'j
N
f���E'Ei" . . �����s:'91���'6�h= 111.:t 13J� _1p'��ON[:��.ftt.g .. �XR�ii;r.g�. & 

FRANGlONE.B. ( 1 985) J.!MMUNOL .. 1 35.4073-4079. 
PONS-ESTEL.B .. GONl.F . . SOLOMON.A. & FRANGIONE.B. ( 1 984) J.EXP.MED . .  160.893-904. (CHECKED BY AUTHOR 05116186) 
LEDFORD.D.K .. GONl.F .. PIZZOLATO.M .. FRANKLIN.E.C . .SOLOMON.A. & FRANGIONE.B. ( 1983) J. IMMUNOL. , 131 . 1 322- 1 325. (CHECKED BY AUTHOR 
03123'84); GONl .F . . CHEN.P.P . .  PONS-ESTEL.B .. CARSON.D.A. & FRANGIONE .B. ( 1 985) J . IMMUNOL. ,1 35,4073-4079. 
LEDFORD.D.K .. GONl .F . .  P!ZZOLATO.M .. FRANKLIN.E.C . .SOLOMON.A. & FRANGIONE .B. ( 1 983) J. IMMUNOL., 1 3 1 . 1 322- 1325. (CHECKED BY AUTHOR 
03123'84) 
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03!23'84) 
CAPRA.J.D. ( 1 975) AOV. IMMUNOLOGY.20.1 -40. (CHECKED BY AUTHOR) : LEDFORD.D.K .. GONl.F . .  PIZZOLATO.M . .  FRANKLIN.E .C . .SOLOMON .A. & 
FRANGIONE.B. ( 1 983) J. !MMUNOL .. 131 . 1 322- 1 325. (CHECKED BY AUTHOR 03123.'84); GONl .F .. CHEN.P.P .. PONS-ESTEL.B .. CARSON.D.A. & 
FRANGIONE.B. ( 1 985) J . IMMUNOL .. 135.4073-4079. 
CAPRA.J.D . .  KEHOE.J.M .. WINCH ESTER.R.J. & KUNKEL.H.G. ( 1 97 1 )  ANN.N.Y .ACAD.SCI. . 190.371-38 1 .  (CHECKED BY AUTHOR) 
CAPRA.J.D . . KEHOE.J.M . . WINCHESTER.R .J .  & KUNKEL.H .G .  ( 1 971 )  ANN.N.Y.ACAD.SC!.. 1 90.371-381 . (CHECKED BY AUTHOR) 
CAPRA.J.D .. KEHOE .J.M .. WILLIAMS.R.C . . JR .. FE IZl.T. & KUNKEL.H.G. ( 1 972) PROC.NAT.ACAD.SCl.USA.69.40.43. (CHECKED BY AUTHOR) 
CAPRA.J .D . .  KEHOE .J.M .. WIL LIAMS .R.C .. JR .. FEIZl.T. & KUNKEL.H.G. ( 1 972) PROC.NAT.ACAD.SC!.USA.69.40.43. (CHECKED BY AUTHOR) 
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GERGELY .J . ,WANG.A.C. & FUDENBERG.H.H. ( 1 973) VOX SANG . .  24.432-440. (CHECKED BY AUTHOR) 

23) PEA: GERGELY.J .. WANG.A.C. & FUDENBE RG.H .H .  ( 1973) VOX SANG .. 24.432-440. (CHECKED BY AUTHOR) 
24) CAM: HOPPER,J. E  . .  NOYES.C .. HSU. R. .HE INR!KSON.R. & GALLAGHER.W. {1 979) J . IMMUNOL . . 1 22.2007-2010 .  (CHECKED BY AUTHOR 01 /26183) 
25) STE: EDMAN.P. & COOPER.A.G. ( 1 968) FEBS LETTERS.2.33-35. (CHECKED BY AUTHOR) 
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REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP I l l  (cont'd) 
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03123184) 
43) SHE': LEDFORO.D.K .. GON l .F .. PIZZOLATO,M .. FRANKLIN . E .C . .SOLOMON.A. & FRANGIONE.B. ( 1 983) J. IM MUNOL .. 1 3 1 . 1 322-1325. (CHECKED BY AUTHOR 

03123184) 
44) JH: JEMMERSON.R .. KAP LAN.B . .  D ENTON.M.D .. ANDERAS. P . .  ANDERSON.B. & MARGOL1ASH . E .  ( 1 979) BIOCHEMISTRY. 1 8.4676-4683 . 
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NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

IDENTICAL SETS O F  FRAMEWORK SEGM ENTS: 
F R 1 :  

FR2: 

FR3: 

FR4: 

IDENTICAL 
CDR 1 :  

CDR2: 

CDR3: 

SET 

SET 
SET 
SET 
SET 
SET 

1 :  Tll 1 J . WOL( 2).SIE(3J .NG9'CLl 4J .NEU[5J.GOT{6).PAYl7J.SON[8!.WE l' [9J .GAR ' ( 1 0 J . PIE! 1 1 ) . FLOl 1 2).LOP[ 1 3) .SCA[ 14) . GLO[ 1 5 ) .SALI 1 6 ) .  
WIL[ 1 7 J .MA[ 1 8 ! .N IC{ 1 9J .CUR[20) .FR4[ 2 1 J ,D R E [ 22J.PER[23].CAM[24).  (24 IDENTICAL) 

�� �i16rJ91i�a� 1 .�A��iW1�A:5ENTICAL) 
4 :  KEA{33).SMl[34).  ( 2  IOENftCAL HUMAN V-KAPPA- 1 1 1 ;  ALSO 1 MOUSE V-KAPPA-V: Vg'CL( 1 22 ) . )  
5 :  DRE[22J .PEF>{23). BRO'IGG[36]. ( 3  I DENTICAL) 
6: C LA[42!.SHE'[43).  ( 2  IDENTICAL) 

SET 1 :  Tl[ 1 ), WO L(2l .SIEI 3J.NG9'CL(4 J  .NEU[5!.GOT[6J.SON{8) .GAR'( 1 0 1 .PIE[ 1 1  J.F LO[ 1 2 )  .GLOJ 15 J .CUR[20) . ( 1 2  IDENTICAL HUMAN 
V-KAPPA-11 1 ;  ALSO 1 MOUSE V-KAPPA-1V: Vh'CL[ 1 2 ) ;  AND 1 MOUSE V-KAPPA-V: Vg'CL[ t 22].) 

SET 1: Tl [ 1 ).W0 L[2).  (2 IDE NTICAL) 
SET 2 ;  GOT[6J.PAYl7 1 .GAR'{ 1 0) .PIE[ 1 1 J ,FL0 [ 1 2 ) .GL01 1 5 J.CUR[20). {7 IDENTICAL) 
sET 1 ' wo�IJU��y.Rliic17l1�&�W6::

5�c:::m.122�R��TJ?��p�� ·�5�8?6d� 1W��[!�l;�-���6�� A��AfPHti'�:
A�L��fp.;i�����;-��l'trj'

, .i 
SET 2: POM(48 1 .  (IDENTICAL TO 1 HUMAN V-KAPPA-1: HAU[ 4 ) .) 
SET 3: N E���%iT.�h�ti�J1�J���1 :7J'.����l�i

l
1�R

N���tJ�Hti�J.
A�D

l�E�0'3�� ��K���A�:Ar��i�h ALSO 3 HUMAN V-KAPPA-1: AGl 7J. 

SET 4 :  SON[ 8). ( IDENTICAL TO 1 HUMAN V-KAPPA-IV: VJl'CLl 1 J .) 

SETS OF COMPLEMENTARITY DETERMIN ING R EGIONS: 
SET 1: SIE[3] . IKE[381.  (2 IDENTICAL) 
SET 2: NG9'CL!41.PAY[71 .SON[8 J .WEl'[9J.GA R ' [ 1 0J .P I E{ 1 1  J ,FLO{ t 2] .GL0[ 1 51 .CURJ 201 .DR E[22J.CAM{24]. ( 1 1 IDENTICAL) 
SET 3 :  TIL{39J. (IDENTICAL TO 1 MOUSE V-KAPPA-V: Vg'CL{ 1 22 ) .) 

�H �� �J>�!:kF1ri
't?��w�ii:GRJ'�1 ·��n��se.7<:c:���-�P�:.bes1

1Ji�L0[ 1 2) .GLO[ 1 5J .CUR1201. ( 1 1  IDENTICAL) 

SET 1 :  POMl48 J .  ! I DENTICAL TO 1 HUMAN V-KAPPA-1: LAY[39(.) 
SET 2: GOT[ 6) .CUR!20 J .  ( 2  IDENTICAL) 
SET 3 :  PAY[7].GL0( 1 5 J.  ( 2  IDENTICAL) 
SET 4:  GAR' ( 1 0J . FL0[ 1 2j .  ( 2  IDENTICAL) 

IDENTICAL SETS O F  J-M I N IGEN ES: 
SET 1:  P I E( 1 1  J.VKAPPA3'CL(821. ( 2  IDENTICAL HUMAN V-KAPPA-1 11 :  ALSO 1 H U MAN V-KAPPA-1: AU l 2 J :  1 HU MAN V-KAPPA-11: 

R P M 1 -64 10'CL( l 6 j ;  AND 1 H U MAN V-KAPPA-IV: P B 1 71V'CL[3].) 
SET 2: GOT( 6 ) .  (IDENTICAL TO 1 HUMAN V-KAPPA-1: AG[7J.) 
SET 3: GAR' ( 1 0 ! . FL0( 1 2(.IARCIBL4 1 'CL!28!. (3 IDENTICAL H U MAN V-KAPPA-11 1 ;  ALSO 2 H U MAN V-KAPPA-1: OEN[46! .Bl(63 ] :  AND 1 HUMAN 

S E T  4 :  wo�[�����i�t�J1
1'g�NTICAL) 

SET 5 :  PAY( 7 ! . G L0[ 1 5! .  (2 IDENTICAL) 

SPECIFIC NOTES : 

4) NG9'CL: THE AMINO ACID S E Q U E NC E  IS TRANSLATED FROM THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN CDNA. 
32) MCE': IT I S  A CRYOIMMUNOGLOBULIN.  THE AUTHORS ORIGINALLY DESIGNATED IT AS MCE. BUT IN ORDER TO DIFFERENTIATE IT FROM 

ANOTHER MCE SEQUENCED BY CAPRA ET AL ..  IT IS DENOTED AS MCE'.  
42) CLA: THE AMINO ACID RESI DUES FOUND AT POSITION 9 WERE GLY ANO ALA. 
43) SHE": THE AMINO ACID RESIDUES FO UND AT POSITION 9 WERE GLY ANO ALA. 
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NOTES: 

44) JH: 

58) -WE: 

• 59 • 
HUMAN KAPPA LIGHT CHAINS SUBGROUP Il l  {cont'd) 

THE NAME WAS GIVEN TO US BY THE AUTHORS. IT IS NOT INCLUDED IN THE PAPER. 

AT POSITIONS 20.29 AND 33 OF AMI NO ACID S E QUENCE WERE FOUND BOTH LEU AND ILE. I N  THE SAME SEQUENCE TWO RESIDUES WERE 
FOUND I N  POSITIONS 1 .3.4.9.1 0. 1 5. 1 7.1 9.20.21 .22 AND 29. THE SECOND RESIDUES WERE GLU.VAL,LEU.GLY.THR.PRO,GLU.ALA.TH R.LEU.SER 
ANO VAL. RESPECTIVELY. A DETE R MINATION WAS NOT MADE IN THE ARTICLE AS TO WHETHER THE SEQUENCE BELONGED TO SUBGROUP 
I O R  TO SUBG ROUP I ll. 

81) AMYLOIO WR: AMINO ACID RESIDU ES FOUND AT POSITION 54 ARE LEU AND ALA. 

82) VKAPPA3'CL: THE AMINO ACID S E QUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF CDNA FROM A 
MOUSE-HUMAN HY BRID CELL LINE .  
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HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

F 
R 
1 

c 
D 
A 
1 

F 
A 
2 

c 
D 
R 
2 

F 
A 
3 

c 
D 
R 
3 

F 
R 
4 

0 

INVARIANT 
RESIDUES 

1 ASP 
2 
3 VAL 
4 

5 
6 GLN 
7 S E R  
8 PRO 
9 

1 0  
1 1  LEU 
1 2  ALA 
1 3  VAL 
1 4  S E' R  

1 5  
1 6  GLY 
1 7  
1 8  
1 9  A LA  

20 THR 
2 1  
22 
23 CYS 

24 

25 
26 
27 
27A 
278 

27C LEU 
27D TYR 
27E 
27F SER 
28 

29 
30 LYS 
3 1  ASN 
32 TYR 
33 LEU 

34 ALA 
35 TAP 
36 TYR 
37 G LN 
38 GLN 

39 LYS 
40 PRO 
4 1  G LY 
42 G LN 
43 

44 PRO 
45 LYS 
46 LEU 
47 LEU 
48 ILE 

49 TYR 

50 TAP 
5 1  
5 2  
53 THR 

54 ARG 
55 G LU 
56 SER 

57 GLV 
58 VAL 

59 PRO 
60 ASP 
61 ARG 
62 PHE 
63 S E R  

64 GLY 
65 S E R  
66 GLV 
67 SER 
68 

69 THR 
70 ASP 
71 PHE 
72 THR 
73 LEU 

74 THR 
75 I LE 
76 SER 
77 S E R  
78 LEU 

79 GLN 
80 ALA 
8 1 G LU 
82 AS P 
83 VAL 

84 A LA  
8 5  VAL 
86 TYR 
87 TYA 
88 CYS 

89 G LN 
90 G LN 
9 1  TYR 
92 
93 
94 
95 PRO 
95A 
958 
95C 

950 
95E 
95F 
96 
97 

98 PHE 
99 GLV 

1 00  
1 0 1  GLY 
1 02 THR 

103 LYS 
1 04 
1 05 G LU 
1 06 ILE 
106A 

1 07 

108 ARG 
1 09  

1 
VJI 
"CL 

2 
VKAPPA 

IV 
G ERM LINE 

'CL 

ASP 
ILE 

VAL 
MET 

THR 
G LN 
S ER 
PRO 
ASP 

S E R  
L E U  
ALA 
VAL 
SER 

LEU 
G LV 
GLU 
ARG 
ALA 

THR 
ILE 

ASN 
CVS 

LVS 

SER 
S E R  
G LN 
SER 
VAL 

LEU 
TYR 
SER 
SER 
ASN 

ASN 
LVS 
ASN 
TVA 
LEU 

ALA 

TAP 
TYR 
G LN 
G LN 

LVS 
PRO 
G LV 
GLN 
PRO 

PRO 
LVS 
LEU 
LEU 
!LE 

TYR 

TAP 
ALA 
S E A  
THA 

ARG 
G LU 
S E A  

GLY 
VAL 

PRO 
ASP 
ARG 
PHE 
S E R  

G LY 
S E R  
GLV 
SER 
G LV 

THR 
ASP 
PHE 
THR 
LEU 

THR 
I LE 

SER 
SER 
LEU 

GLN 
ALA 
G LU 
ASP 
VAL 

ALA 
VAL 
TYA 
TYR 
CVS 
GLN 
G LN 
TYA 
ASP 
THR 

ILE 
PRO 

THR 

PHE 
G LY 
GLV 
GLY 
THA 

LYS 
VAL 
G LU 

ILE 

LYS 

ARG 

ASP 
ILE 

VAL 
MET 

THR 
G LN  
S E R  
PRO 
ASP 

S E R  
LEU 
ALA 
VAL 
SER 

LEU 
G LV 
G LU 
ARG 
ALA 

THR 
ILE 

ASN 
CVS 
LVS 

S E R  
S E R  
G LN 
S E R  
VAL 

LEU 
TYR 
SER 
SER 
ASN 

ASN 
LVS 
ASN 
TYR 
LEU 

ALA 
TRP 
TYR 
G LN 
G LN 

LVS 
PRO 
G LV 
GLN 
PRO 

PRO 
LVS 
LEU 
LEU 
ILE 

TVA 

TRP 
ALA 
SER 
THR 

ARG 
G LU 
S E R  

G LV 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

GLV 
SER 
GLV 
SER 
G LV 

THR 
ASP 
PHE 
THR 
LEU 

THA 
ILE 

SER 
SER 
LEU 

G LN 
ALA 
GLU 
ASP 
VAL 

ALA 
VAL 
TYR 
TYR 
CVS 
G LN 
G LN 
TYR 
TYR 
S E R  

THA 
PRO 

3• 
P 8 1 7 1V 

"CL 

4 
LEN 

5• 
R .K. 

e· 
L. 

7· 
TUR 

B 
AH 

9 
DA 

1 0  1 1  1 2  1 3  
SCH 

1 4  
JUV DA·H DA·N JAH 

ASP 
I LE 
VAL 
MET 

TH. 

ASP ASP ASP ASP ASP ASP 
ILE !LE ILE !LE ILE ILE 
VAL VAL VAL VAL VAL VAL 
MET MET leu MET MET M ET 

THR 
G LN 
S E R  
PRO 
ASP 

�R �A ™A ™A �A �R 
G LN G LN G LN GLN GLN G LN 
S E R  SER SER SER SER SER 
PRO PRO PAO PRO PRO PAO 

as n  ASX ASX glx ASP 

SER 
LEU 
ALA 
VAL 
SER 

LEU 
GLV 
GLU 
ARG 
ALA 

THR 
lLE 

ASN 
CYS 

LYS 

SER 
SER 
GLN 
SER 
I LE 

LEU 
TVR 
SER 
SER 
ASP 

ASN 
LYS 
ASN 
TVR 
LEU 

SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU 
ALA �A ALA A LA  ALA ALA 
VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER 

ai� ai� ai� ai� 8['Y 8['Y 
G LU G LX GLX G LU asp asp 
ARG ARG ARG ARG ARG gin 
ALA ALA ALA ALA ALA ALA 

THR 
ILE 

ASN 
CYS 

LVS 

S E R  
S E R  
GLN 
S E R  
VAL 

LEU 
TYR 
SEA 
SEA 
ASN 

SER 
LYS 
ASN 
TYR 
LEU 

THR 
!LE 

ASX 

TH R 
ILE 

ASX 

THR 
ILE 
ser 

CVS 

ARG 

S E R  
SER 
GLN 
S E R  
VAL 

LEU 

THR 
ILE 
ASX 
CVS 

ARG 

AAG 
ALA 
GLX 
ARG 
VAL 

TYR 

TH R 
val 
se r 
CYS 

G LN 

ALA 

ALA ALA 

TAP 
TYR 
G LN 
G LN 

LYS 
PRO 
GLY 
G LN 
PRO 

PAO 
LYS 
LEU 
LEU 
1LE 

TYA 

TAP 
ALA 
SER 
THR 

ARG 
GLU 
S E R  

GLV 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

G LY 
SER 
GLY 
SER 
GLY 

THR 
ASP 
PHE 
THR 
LEU 

THR 
ILE 

SER 
SER 
LEU 

G LN 
ALA 
GLU 
ASP 
VAL 

ALA 
VAL 
TYR 
TYR 
CVS 
G LN 
G LN 
TYR 
TVA 
ASN 

LEU 
PRO 

TAP 
THR 

PHE 
G LY 
GLN 
G LV 
THA 

TAP 
TYR 
G LN 
G LN 

LYS 
PRO 
GLY 
G LN 
PAO 

PRO 
LVS 
LEU 
LEU 
ILE 

TYR 

TRP 
ALA 
SER 
THR 

ARG 
G LU 
S E R  

GLY 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

GLV 
SER 
GLY 
SER 
GLY 

THA 
ASP 
PHE 
THA 
LEU 

THR 
ILE 

SER 
SER 
LEU 

GLN 
ALA 
G LU 
ASP 
VAL 

ALA 
VAL 
TYA 
TVA 
CVS 
G LN 
G LN 
TYA 
TYR 
SER 

THA 
PAO 

TVA 
S E R  

PHE 
GLY 
GLN 
G LY 
THR 

PRO 
GLY 
GLN 
ALA 

PAO 
LYS 
LEU 
LEU 
ILE 

TYA 

TAP 
GLV 
ARG 

SER 

GLY 
SER 
GLY 
SER 
LYS 

ASP 
ILE 
VAL 
MET 

THR 
GLN 
SER 
PAO 
ASP 

SER 
LEU 
ALA 
VAL 
SER 

&L.'Y 
asp 
gin 

ALA 

THR 
val 
ser 

CVS 

G LN 

ALA 

LYS 
VAL 
G LU 

ILE 

LVS 
LEU 

G LU 
ILE 

LEU 
GLU 
ILE 

LYS LYS 

ARG ARG 
THR 

ARG 

ASP 
I LE 

VAL 
leu 

8� 
S E R  
PRO 
ASP 

SER 
LEU 
ALA 
VAL 
SER 

LEU 
G LV 
asp 
leu 

ALA 

THA 
l e u  
ser 

CVS 
GLN 

ALA 
SER 
GLN 

VAL 

LEU 
TVA 

ASP 

LYS 

ASP ASP ASP 
ILE !LE leu 
VAL VAL VAL 
MET MET MET 

THR 
G LN 
SER 
PRO 
ASP 

thr 
LEU 
ALA 
VAL 

THA 
GLN 
SER 
PRO 

ala 

thr 
LEU 
ALA 
VAL 

THR 
GLN 
S E R  
PRO 

LEU 
ALA 
VAL 

• 
15 # OF # OF 

AMYLOID SEQUENCES AMINO 
GAB ACIDS 

ASP 
I LE 
VAL 
MET 

THR 
GLN 

PRO 
ASX 

ALA 

THR 
ILE 

�� 
LYS 

1 5  
1 5  
1 5  
1 5  

1 5  
1 5  
1 4  
1 5  
1 5  

1 3  
1 4  
1 4  
1 4  
1 1  

1 1  
1 1  
1 1  
1 1  
1 2  

1 2  
1 2  
1 2  
1 0  

1 0  

9 
7 
7 
6 
7 
6 
5 
5 
4 
5 

4 
5 
4 
4 
4 

4 

4 
4 
4 
4 
4 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 
4 

4 
4 
4 

4 
4 
4 
4 
4 
4 
5 

5 
5 
5 
5 
5 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

2 
3 

3 
3 
3 
3 
3 

3 
4 
4 
4 

4 

3 
1 

1 
2 
1 
2 

2 
1 
1 
1 
5 

2 
1 
1 
1 
1 

2 
1 

2 : 3 
3 
1 

1 
3 
3 
1 

3 

3 
2 
: 2 

2 
2 

2 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
2 

1 
2 
2 
1 

1 
1 
1 
1 
2 

1 
1 
1 
2 
3 

3 
1 

2 
2 
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61 

HUMAN KAPPA LIGHT CHAINS SUBGROUP IV (cont'd) • • OCCURRENCES VARIABILITY 
OF MOST COMMON 

AMINO ACID 

0 
1 1 5(ASP) 1 .  
2 1 4(1LEt 2.1 
3 1 5(VAi1i 1 .  
4 13(ME 2.3 
5 �����I 2.1 
6 1 .  
7 14(SER) 1 .  
8 1 5(PRO) 1 .  
9 1 0(ASP) : 7(ASP) 7.5 : 1 1 . 

F 1 0  1 1 {SER) 2.4 
R 1 1  ��k�� 1 .  
1 1 2  1 .  

1 3  � ���� 1 .  
1 4  1 .  
15 8(LEU) 2.8 
1 6  1 1 (GLY) 1 .  
1 7  !(GLi\'(

A�d�GLU) 3.1 : 6.6 
1 8  4 . 1 
19 1 2(ALA) 1 .  

20 1 2(THR) 1 .  
2 1  9(1LE} 4. 
22 7(ASN) : 4( + )  5.1 : 9. 
23 1 0(CYS) 1 .  
24 5(LYS) 6. 
25 5{SER) 5.4 
26 S(SER) 2.3 
27 7(GLN) : 6(GLN) 1 .  2.3 
27A 5(SER) 
278 6(VAL) 

c 27C �Pr�l:{I 0 270 
A 27E 4(SER) 
1 27F 4(SER) 

28 3(ASN) 3.3 
29 3(ASN) 2.7 
30 5(LYS) 1. 
31 !����� 1 .  
32 1 .  
33 4(LEU} 1 .  
34 �ALA} 1 .  
35 4(TRP) 1 .  
36 4(TYR) 1 .  
37 4(GLN) 1 .  
38 4(GLN) 1 .  
39 ���§) 1 .  
40 1 .  

F 4 1  ��gt�� 1 .  
A 42 1 .  
2 43 4(PRO) 2.5 

44 5(PRO) 1 .  
45 5(LYS} 1 .  
46 5(LEU) 1 .  
47 5(LEU) 1 .  
48 5(1LE) 1 .  
49 5(TYR) 1 .  
50 5(TAP) 1 .  

c 51 4(ALA} 2.5 
52 4(SER) 2.5 0 53 4(THR) 1 .  A 

2 54 !!��3? 1 .  
55 1 .  
56 4{SEA) 1 .  
57 !��}�/ 1 .  
58 1 .  
59 4(PRO) 1. 
60 4(ASP) 1 .  
6 1  4(ARG) 1 .  
62 4(PHE) 1 .  
63 S(SER) 1 .  
64 5(GL� 1 .  
6 5  5(SER 1 .  
66 5(GL 1. 
67 ��t� 1 .  
68 2.5 
69 4(THR) 1 .  
70 4{ASP} 1 .  

F 71 4(PHE) 1 .  
R 72 :!mm 1 .  
3 73 1 .  

74 4(THR) 1 .  
75 4(1LE) 1 .  
76 4(SER) 1 .  
77  4(SER) 1 .  
78 4(LEU) 1 .  
79 4(GLN) 1 .  
80 4(ALA) 1 .  
8 1  4(GLU) 1 .  
82 :ie�r� 1 .  
83 1 .  
84 4(ALA) 1 .  
85 4(VAL) 1 .  
86 4(TYR) 1 .  
8 7  !!g�� 1 .  
88 1 .  
89 4(GLN) 1 .  
90 4(GLN) 1 .  
91 4(TYR) 1 .  
92 3(TYR) 2.7 
93 2(SER) 6. 

c 94 �ii�m 6. 
0 95 1 .  
R 95A 
3 958 

95C 
950 
95E 
95F 
96 1 (  + )  4. 
97 2{THR) 3. 
98 3(PHE} 1 .  
99 3(GLY) 1 .  

100 2(GLN} 3. 
1 01 3(GLY) 1 .  

F 102 3(THR) 1 .  
R 103 ��L rsi 1 .  
4 1 04 4. 

1 05 4(GLU) 1 .  
1 06 4(1LE) 1 .  
106A 
107 3(LYS) 2.7 
1 08 �1���? 1 .  
1 09 
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• 62 • 
ANTIBO

D
Y SPECIFICITIES: HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

3) PB171V'CL: ANTI-STREPTOCOCCUS GROUP A CARBOHYDRATE WITH SPECIFICITY FOR N-ACETYL GLUCOSAMINE 
5) R.K.: COLO AGGLUTININ WITH ANTl-PR 1 H  ACTIVITY (ABC MEMBRANE ANTIGEN ON HUMAN ERYTHROCYTES INACTIVATED BY PROTEOLYTIC ENZVMES 

AND NEURAMINIOASE) 
6) L.TH.: 

pii��6'E.:i-r�T
J�'rviti'�1H 

A�iT1:E't2��T��6"'ZsJrBC MEMBRANE ANTIGEN ON HUMAN. RAT ANO GUJNEA PIG ERYTHROCYTES INACTIVATED BY 

7) TUR: COLO AGGLUTININ WITH ANTI-PR ACTIVITY 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

1) VJl'CL: KLOBECK.H.G .. BORNKAMMM.G.W .. COMBRIATO.O . . MOCIKAT.R . .  POHLENZ.H.O. & ZACHAU.H.G. ( 1985) NUC.ACIDS RES .. 1 3.651 5-6529. (CHECKED 
BY AUTHOR 02125186) 

2) VKAPPA IV GERMLINE'CL: KLOBECK.H.0 .. BORNKAMMM.G.W .. COMBRIATO.G . .  MOCIKAT .R .. POHLENZ.H.D. & ZACHAU.H .G. ( 1985) NUC.ACIDS RES . .  1 3, 
651 5-6529. 

3) PB171V;�L-i-H�-6�1�i�A�·�'Ai�R&Fg�%Ps�oJ�9�! NUC.ACIDS RES .. 1 3.6531 -6544. (CHECKED BY AUTHOR 03119186 WHO CORRECTED A MISPRINT 

4) LEN: SCHNEIDER.M. & HILSCHMANN,N. ( 1974) Z.PHYSIOL.CHEM . .  355. 1 164- 1 168. (CHECKED BY AUTHOR) 
5) R.K.:- WANG.A.C .. FUOENBERO.H.H .. WELLS.J.V. & ROELCKE.O. ( 1 973) NATURE NEW BIOLOGY.243. 1 26- 128. (CHECKED BY AUTHOR) 
6) L.TH.: WANG.A.C .• FUDENBERG.H.H .,WELLS.J.V. & ROELCKE.D. ( 1973) NATURE NEW BIOLOGY.243, 1 26- 1 28. (CHECKED BY AUTHOR) 
7) TUR: CAPRA.J.D . .  KEHOE.J.M . .  WILLIAMS.R.C . .  JR . .  FEIZl.T. & KUNKEL.H.G. ( 1972) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 
8) AH: PICK.A.l. .WANG.A.C .. FROHLICHMAN.R. & FUDENBERG.H.H. ( 1 982) ACTA HAEMAT.,68.207-21 4. (CHECKED BY AUTHOR 05126183) 
9) 0'4.: WANG.A.C .. ZHANG,H.S .. BONEWALD.L..TUNG.E .. BOUVET.J.P. & LIACOPOULOS.P. ( 1985) MIAMI WINTER SYMP .. 1 7.335-336. (CHECKED BY AUTHOR 

02/25186 WHO CORRECTED RESIDUES AS SHOWN) 
1
0) D

A
-
H: 

JhOu�E�:i::i..\l
A
cfc§'f8uuL��f:f.LLLl§T:J� .. :A

A
N
N
D
D:.R�:'rU'NNJV· &

& -X"tN
N£.AAJ'.· (����) JJi��U

U
N
N&L:111i�S1���°24. 

(CHECKED BY AUTHOR 08104/80) ; 

1 1 ) 
D
A

-
N

: B�ou��;:l:.L.'i�'b°/o'ttt.'o��p".\f.'Lt'o<V/0�'bc;..�R�·+U�I��l· l ����A�i:f c1���fl Jj·�M����L:i ��im--���4. {
CHECKED BY AUTHOR 08104180) ; 

1 2) JAH: SLETTEN.K .. HANNESTAD.K. & HARBOE.M. (1 974} SCAND.J.IMMUNOL .. 3.219-222. (CHECKED BY AUTHOR 1 2/05177) 
1 3) SCH: SLETTEN.K.,HANNESTAO.K. & HARBOE .M. ( 1974) SCAND.J . IMMUNOL .. 3.219-222. (CHECKED BY AUTHOR 1 2/05/77) 
1 4) JUV: SLETTEN,K .. HANNESTAD.K. & HARBOE.M. ( 1974) SCANO.J.IMMUNOL .. 3.219-222. {CHECKED BY AUTHOR 1 2105177) 
1 5) AM

Y
LO��ci��:

TA
P��g·1�.{���¥�ii��- �x�'6�����NEC�Ts��°ls!�5:.Mygw'dENJ> :vMXb<f:?8�'�17'1���ENNER.P.P E COSTA & F.DE FREITAS EDS . .  

NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 
IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1 :  

FR2 : 

FR3: 
FR4: 

SET l: VJl'CL[1 J .VKAPPA IV GERMLINE'CL(2J.PB171V'CL[31 .R.K.(5j. (4 IDENTICAL) 
SET 2: LEN(4] .R.K.{5 1 .  (2 IDENTICAL) 
SET 3: OAl9J.DA-H[ 1 0J .  (2 IDENTICAL) 
SET 1 :  VJ

re�It1l:��::i:
A

1 1'{..g����:-'K���!f-'t�gt,'f��J?l71��b
4
1P.1�u�€'t'.13,."}.'p_t�1�i

N
�1?tJ:,���p���?i7�.P��r::,7N�:it:i:i-�

-
�c��£t�'f

L
IBS!

. 

�g��2�k�U'Ji����mk1e1h�';r�ig���z�k�11:��f:<,r-;���l�iJ4if��.:-�12e�l.1�i[��CLt�?�m1�.i��J�i3��ZB)l l 9I · 
PC7461 (NZB) ( 33! . PC2960{NZB)l 34l. 97 .C�A� Y�[35J . l 0.A(A. TH)l 39(. H36-5( 48 J .40.C�A. TH) f 52 J .MOPC63( 54 1.ABPC22( 55] . 
�����IN��!}g3��j�g��&������1i r3�11.KJ��o�'f �f�hlj.r,tfl.�2J�2�1�?./<'��716'1�.��;Y�h1�:;;�1i1��fh�r.t;Ll��p 

1 5  RABBIT V-KAPPA: 
4 192(71 1 .4363[85! . 120[ 103].K-25( 1 12! . ) 

SET 1: VJl'CU 1 J .VKAPPA IV GERMLINE'CL(2J.PB 171V'CLl3J .LEN[4J. (4 IDENTICAL) 
SET 

l :  
PB

l��':..'..���lfo!h°L'I�J;�
C
��D

T
� �U

H
�A��-it;.�1!'.:1��

1
'w�lFJ1�\W1��iJr�;\}j�g(�5t�irR��OJ�R��r:���U3P�A�9tL���1�1• 

SET 2: LEN(4J. (IDENTICAL TO 3 HUMAN V-KAPPA-1: AG(7( .DEN(46J.Bl{63l; 2 HUMAN V-KAPPA- 1 1 : NIMl3J.FR{ 1 4J ;  AND 6 HUMAN V-KAPPA-111: 
NEU[51.GOT{6].GAR.{ 10 J .FL0{ 1 2J.FR4(21 J.IARCIBL41'CLl281 .) 

SET 3: VJl'CL[1 ( . ( IDENTICAL TO 1 HUMAN V-KAPPA-111: SON(8J.) 
IDENTICAL SETS OF COMPLEMENTARITY DETERMIN ING REGIONS: 

CDR 1 :  SET 1 :  VJl'CLl 1 J.VKAPPA IV GERMLINE'CL(2J. {2 IDENTICAL) 
COR2: SET 1 :  VJl'CL[1 ).VKAPPA IV GERMLINE'CL[2J.PB17 1V'CL[3J.LENl4J. (4 IDENTICAL HUMAN V-KAPPA-IV; ALSO 1 MOUSE V-KAPPA-VI: KPNl6 

'CL[70J.) 
CDR3: 

IDENTICAL SETS OF J-MINIGENES: 
SET 1 :  FB1 71V'CL(3]. ( IDENTICAL TO 1 HUMAN V-KAPPA-1: AU[2); 1 HUMAN V-KAPPA-1 1 :  RPM 1-6410'CL( 16 J ;  ANO 2 HUMAN V-KAPPA-111: 

PIEl 1 1 J,VKAPPA3"CLl82J.) 

+ THE FOLLOWING WERE EOUALL Y AND MOST FREOUENTL Y OCCURRING: 
AT POSITION 

22 
96 

104 

RESIDUES 
(SER.ASP.ASN) 

irn�:��i 
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• 63 

HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
A 
4 

0 
, 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

1 5  
1 6  
1 7  
1 8  
1 9  

20-
21 
22 
23 
24 

25 
26 
27 
27A 
27B 

27C 
270 
27E 
27F 
28 

29 
30 
3 1  
32 

INVARIANT 
RESIDUES 

PCA(.95) 
SER 
VAL(.95) 
LEU 

THA 
GLN(.95) 
PRO 
PRO 
SER 

SER 

PR0(.95) 
GLY 

VAL(.95) 

G LY 

33 VAL 

34 
35 TRP 
36 
37 
38 

39 
40 PRO 
4 1  G LV 
42 
43 

44 PRO 
45 
46 LEU 
47 
48 

49 
50 
51  
52 
53 

54 
55 
56 S E R  
5 7  G LY 
58 

59 
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72 
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74 
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76 
77 G LY 
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79 
80 
8 1  
82 
83 GLU 

84 
85 
86 TYR 
87 
88 CVS 
89 
90 
9 1  
92 
93 

94 
95 
95A 
958 
95C 

950 
95E 
95F 
96 
97 
98 P H E  
99 G LY 
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ARG 
VAL 
PHE 
GLV 
GLY 
GLY 
T H R  
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4 5 6 7 B 
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9 10 1 1  1 2  1 3  
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L E U  
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VAL 
L E U  

P C A  PCA P C A  P C A  P C A  PCA 
S E R  S E R  S E R  S E R  S E R  S E R  
V A L  V A L  V A L  V A L  V A L  VAL 
LEU LEU LEU L E U  LEU LEU 

THR THA TH A TH R TH A THA THR THR TH R THR TH A 
G LN GLN G LN GLN G LN G LN G LN G LN G LN G LN G LN 
PRO PRO PRO PRO PRO PRO PRO PAO PRO PRO PRO 
PRO PRO PRO PAO PRO PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER S E R  SER SEA SER SER 
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G LY 

thr 

PRO 
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G LN 
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PRO 
G LY 
G LN 
glu 
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G LY 
G LN 
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HUMAN LAMBDA LIGHT CHAINS SUBGROUP I (cont"d) 

24 # OF # OF OCCURRENCES VARIABILITY FUL SEQUENCES AMINO OF MOST COMMON # ACIDS AMINO ACID 
0 1 20 2 1 9(PCA) 2.1 2 20 1 20(SER) 1 .  3 2 1  2 20(VAL) 2 . 1 4 21 1 21 (LEU) 1 .  
5 22 1 22(THA) 1 .  6 2 1  1 : 2 21 (GLN) : 20(GLN) 1 .  : 2. 1  7 2 1  , 21 (PAO) 1 .  8 21 1 21 (PRO) 1 .  9 2 1  1 2 1{SER) 1 .  

F 1 0  
A 1 1  2 1  3 

�J����» 
5.7 

1 1 2  22 1 1 .  1 3  22 2 16{GLY) 2.8 14 22 3 1 1 (THA) 6. 
1 5  2 1  2 20(PAO) 2.1 1 6  2 1  1 2 1 (GLY) 1 .  1 7  2 1  2 20(GLN) : 19{GLN) 2.1 : 2.2 1 8  2 1  6 ��ic:si 

9. 1 9 - 20 2 2 . 1  
20 20 4 16(THR) 5. 2 1  1 9  2 �:i�LifAi 2.1 22 1 9 2 2. 1 23 CVS 1 9 1 1 9jCYS} 1 .  
24 SER 1 8 3 15(SER) 3.8 
25 GLY 18 1 

���€� 
1 .  26 ASN 1 7  3 3.9 27 SER 16 5 1 2(SER) 6.7 27A 278 

c 27C 
D 270 SER 1 5 3 1 2(SER) 
R 27E 15 3 1 2(ASN) 
1 27F 4 3 

,�:t�l 28 1 5  5 7.5 
29 1 4  3 1 �\��� 

3.5 30 14 7 25. 31 1 4  4 1 1 (ASN) 5.1 32 1 4  6 5(TYR) 17 .  33 1 4  1 1 4(VAL) 1 .  
34 1 4  7 41 + l 25. 
35 14 1 14(TRP) 1 .  36 1 4  2 . 1 3(TYR) 2.2 37 1 4  3 1 2(GLN) 3.5 38 1 4  3 9(GLN) 4.7 
39 1 4  4 9(LEU) 6.2 40 1 4  1 ����$? 1 .  

F 41 14 1 1 .  
R 42 1 4  3 1 2(THR) 3.5 2 43 14  2 13{ALA) 2.2 

44 1 4  1 14(PRO) 1 .  
45 1 4  2 1 3{LYS) 2.2 46 1 4  1 1�LEUl 1 .  47 14 2 1 LEU 2.2 48 1 4  2 1 ILE) 2.2 
49 1 4  2 1 2jTYRj 2.3 
50 1 4  6 4(SER) 28. 

c 5! 1 4  3 8(ASN) 5.3 52 1 4  3 8(ASN) 5.3 D 53 1 4  5 6(GLN) 1 2. R 2 54 1 4  3 1 2(ARG) 3.5 55 1 2  3 10(PRO) 3.6 56 1 2 1 1 2!SER) 1 .  
57 12 1 1�!�.!:C? 1 .  58 1 2  2 2.7 
59 1 2  2 1 0(PRO) 2.4 60 1 2  2 1 1(ASP) 2.2 61 1 3  1 

rn���� 
1 .  

62 1 4  2 2.3 
63 1 4  1 1 4(SER) 1 .  
64 14 3 9(GLY) 4.7 65 1 4  1 1 4(SER) 1 .  66 14 1 14(LYS) 1 .  67 14 1 ���i� 

1 .  
68 14  1 1 .  
69 14 3 1 �g��� 3.5 70 1 4  1 1 .  

F 71 14 1 14(ALA) 1 .  
R 72 14 2 9(SER) 3. 1 
3 73 14 1 14(LEU) 1 .  

74 1 4  2 1�ALA) 2.5 75 14 1 1 �::�) 1 .  76 1 4  2 3.1 77 1 4  1 14(GLY) 1 .  78 1 4  1 1 4(LEU) 1 .  
79 1 4  4 ������ 6.2 80 1 4  4 7 .  81 1 4  2 10(GLU) 2.8 82 1 4  2 ���r�� 2.2 83 1 4  1 1 .  
84 1 4  3 1 1(ALA) 3.8 85 1 4  3 1 2(ASP) 3.5 86 1 4  1 1 4(TYR) 1 .  87 1 4  3 1�6"�l 3.8 88 1 4  1 1 .  
89 1 4  3 1����) 4 .2 90 1 4  3 6. 91 1 4  2 1 2(TRP) 2.3 92 1 4  2 1 2(ASP) 2.3 93 1 4  5 8(ASP) 8.8 

c 94 1 4  2 1 �r�m 2.3 
D 95 14 2 2.2 
R 95A 1 1  3 :�r� 3 958 1 1  4 95C 

950 95E 95F 96 1 4  7 6(PRO) 16. 97 1 4  3 1g{VAL! 3.5 
98 14 1 1 4(PH� 1 .  9 9  1 4  1 14(GL 1 .  100  1 4  2 13(GL 2.2 1 01 1 4  1 

����� 
1 .  

F 1 02 1 4  1 1 .  
R 103 1 4  5 1�Lrsl 7. 4 104  1 4  2 4. 1 05 1 4  1 14(THR) 1 .  1 06 1 4  1 14(VAL) 1 .  106A 1 4  3 1 2(LEU) 

1 07 1 4  3 1 1jGLY) 3.8 
108 1 2  

����� 
1 .  

109 1 2  1 .  
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• 65 

ANTIBODY SPECIFICITIES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

1 )  NEWM : ANTl-3-(3'-HYOROXY-3",7" , 1 1 " , 1 5'.TETAAMETHYL HEXAOECYL) 2-METHYL 1 .4 NAPHTHOQUINONE(VIT.K10H) 
1 6) KOH : ANTI-HUMAN GAMMA G GLOBULIN 

REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

1 )  NEWM : CHEN.B.L & POLJAK.R.J. ( 1 974) BIOCHEMISTRY.1 3. 1 295-1 302. (CHECKED BY AUTHOR 0 1 /24178) 
2} HA: SHINOOA,T.,TITANl,K. & PUTNAM.F.W. ( 1970) J.BtOL.CHEM  .. 245.4475-4487. (CHECKED BY AUTHOR 0&1 5/83) 

• 

3) LR: CAULIN-GLASER.T .. PRELLl.F. & FRANKLIN.E.C. ( 1 982) J .LAB.CLIN. MED .. 99.845-851. ( CHECKED BY AUTHOR 1 211 0182) 
4} NIG-64: TONOIKE.H .. KAMETANl,F .. HOSHl.A .. SHINODA.T. & ISOBE.T. (1 985) BIOCHEM.BIOPHYS.RES.COMMUN. , 126, 1 228- 1234. 
5) NEW: LANGER.B . .  STElNMETZ-KAYNE.M. & HILSCHMANN,N. ( 1 968) Z.PHYSIOL.CHE M  . . 349.945-951 .  
6) B L 2  'CL: TSUJIMOTO.Y. & CROCE.C.M. ( 1 984) NUC.ACIOS RES . •  1 2.8407-8414 .  
7) WAH: TAKAHASHl.Y .. TAKAHASH l.N.,TETAERT.O. & PUTNAM.F.W. ( 1 983) PROC.NAT.ACAO.SCl.USA.80.3686-3690. (CHECKED BY AUTHOR 0611 5183) 
8} N I G-77: TONOIKE .H . .  KAMETANl.F . .  HOSHl.A .. SH INOOA,T. & ISOBE.T. ( 1 985} BIOCHEM.BIOPHYS.RES .COMMUN . .  1 26.1 228- 1 234. 
9) VOR: ENGELHARO.M . . HESS.M. & HILSCHMANN.N. (1 974) Z.PHYSIOL.CHEM .. 355.85-88: ENGELHARO.M. & HILSCHMANN.N. ( 1975) Z.PHYSIOL.CHEM .. 356. - 1 41 3-1 444. 

10) RHE: FUREY.W. JR .. WANG.8.C .. YOO.C.S. & SAX.M. ( 1983) J.MOL.BIOL. .167.661-692. (CHECKED BY AUTHOR 0511 5/84) 
1 1) LOC: ZHU.O .. KIM,H.S. & DEUTSCH,H.F. ( 1983) MOL.IMMUNOL..20.1 1 07-1 1 1 6. 
1 2} OKA: ZHU.D .. KIM.H.S. & OEUTSCH.H.F. (1 983) MOL.IMMUNOL..20 . 1 1 07-1 1 1 6. 
1 3) AfWiYLOID EPS: TOFT.K.G .. SLETTEN,K. & HUSBY.G. ( 1 985} BIOL.CHEM.HOPPE-SEYLER.366.61 7-625. 
1 4) HBJ7: HOOD.L .. GRA'f,W.R .. SANDERS.B.G. & DREYER.W.J. ( 1 967) COLD SPRING HARBOR SYMP. QUANTITATIVE BIOL .. 32, 1 33- 145. 
1 5) COX: ZHU.D .. K IM.H.S. & OEUTSCH.H .F. ( 1983) MOL.IMMUNOL. .20. 1 1 07-1 1 1 6. 
1 6) KOH: KAPLAN.A.P. & METZGER.H. ( 1969) BIOCHEMISTRY.8.3944-395 1 .  
1 7) HS92: HOOD.L. & EIN.0. ( 1 968} NATURE .220.764-767: ( 1 968) SCIENCE.1 662.679-681 . 
18} HS78: HOOO.L. & EIN .0. ( 1968} NATURE.220.764-767; ( 1 968) SCIENCE . 1662.679-681 .  
1 9) NIG-51: TAKAHASHl.N.,TAKAYASU.T . .  SHINODA.T.,ITO.S . .  OKUYAMA.T. & SHIMIZU.A. ( 1 980) BIOMEO.RES.,1 .321-333. (CHECKED BY AUTHOR 0 1 /28/81 )  
20) HS94: HOOO.L. & EIN.O. ( 1 968) NATURE.220.764-767: ( 1 968) SCIENCE.1662.679-681 . 
2 1 }  HBJ1 1 :  HOOO.L .. GRAY.W.R .. SANOERS.B.G. & DREYER.W.J. ( 1 967) COLD SPRING HARBOR SYMP. QUANTITATIVE BlOL .. 32.1 33-1 45. 
22) 8.198: BAGLIONl,C. ( 1 967) BIOCHEM.BIOPHYS.RES.COMMUN .. 26.82-89. 
23) MZ: MILSTEIN.C .. FRANGIONE.B. & PINK,J.R.L. ( 1967) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL..32.31-36. (CHECKED BY AUTHOR 101 17/77) 
24) FUL: SOX,H.C .. JR. & HOOO.L. ( 1 970) PROC.NAT.ACAD.SCl.USA.66.975-982. 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

IDENTICAL SETS OF FRAMEWORK SEGMENTS : 
FR1 :  SET 1 :  WAH(7) .N IG-7718).V0Rl9J .RHE 1 1 0J.LOCl 1 1 ].0KAl 1 2l. (6 IDENTICAL) 
FR2: SET 1 :  

���JM��ck��l�foc'� iB��lfl�Alf IDENTICAL) 

FR3: 
FR4: 

SET 2: 
SET 3: 
SET 1 :  

NIG-77[8].LOC( 1 1 l . ( 2  IDENTICAL) 
NIG-6414].8L2 'CL16 1 .  (2 IDENTICAL) 

SET 1 :  NEWMl 1 J . �OENTICAL TO 1 HUMAN V-LAMBDA-11: WHl 3l: AND 1 HUMAN V-LAMBDA-V: BOl 1 J .) 
SET 2: NE

�b
l
F>'b�1�f J�����§s�M�.��

T
����277.��f�1 �:s-�t��Ps��·�b��J.

,
M���ti1:¥7�L��?.f•Vl: AMY LO ID-ARI 1 ] ; AND 6 MOUSE V-LAMBDA: 

SET 3: BL2 'CL16] .RHE l 1 0).0KA( 1 2J .N IG-51 ( 1 9]. (4 IDENTICAL HUMAN V-LAMBDA-1; ALSO 5 HUMAN V-LAMBDA-11: MES12].ES492(8).TR0( 14) . 
VILl 1 7] .WIN l21 1 :  4 HUMAN V-LAMBOA-111: HIL( 1 ) .CAPl 4( .BAU( 1 2) .DEL( 1 4] ; 1 HUMAN V-LAMBOA-IV: SH( 1 ] : 3 HUMAN V-LAMBOA-VI: 
SUTl21.TH0(4].LBV'CLl5J; ANO 24 MOUSE V-LAMBDA: MOPC104EI 1 ].J558(2).XS104!3J.HOPC1l4] .J698151.H2061 16l.W3159(7], 
�g;Cl'�k1�

5
��1's'i'.���8�h?;rs�

9
���6·t.1�:i��11J��l�ij����1,1lbU!citl�412��J�1�l�Zi�'1

1
1
6>'.H2020( 1 7J .RPC201 1 8l.IG 

SET 4: LOC! l l ] .  (IDENTICAL TO 1 HUMAN V-LAMBDA-V: MCGl31 .) 
IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

CDR1 : 
CDR2: SET 1 :  NIG-64(4],8L2 'CL!6]. (2 IDENTICAL} 
CDR3: SET 1 :  VOR[9].NIG-5 1 1 1 9]. (2 IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES: 
SET 1 :  NEW15]. ( IDENTICAL TO 1 HUMAN V-LAMBDA·VI: AMYLOID-ARI 1 ( . )  SET 2

= 
BL2

J��ki1;i1,H�8JWJ;
1
.Wa�5�?7J�Y����Y�4a�1�1�.;'�;'cil 1 �1�J��k��'il�'o���1 �«i.1��1�J',�sY1��J!�',!f.��J;f,;J,Wi6��l .. X

Sl04!3J .HOPCl l4J . 
H20201 1 7].RPC201 1 8l.IG 303LAMBDA 'CL! 19] .S43'CLI 21 l.S2H5'CL(38J.S2E9'CLl39).S1 Fl 2'CL(40J,IG 25LAMBOA'CL(41 ].) SET 3: VOR(9J.COX( 1 5] . (2 IDENTICAL) 

SET 4: 0KA( 1 2J .NIG-51 ( 1 9] . (2 IDENTICAL) 

SPECIFIC NOTES: 
24) FUL: SOX AND HOOD HAVE REPORTED FOUR HUMAN V KAPPA AND ONE V LAMBDA CHAINS WITH ASN-SER/THR TO CONTAIN CARBOHYHDRATE. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING: 
AT POSITION 

34 
1 04 

RESIDUES 
(SER.ASN) 
( LEU.VAL) 
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• 66 • 
HUMAN LAMBDA LIGHT CHAINS SUBGROUP H 

F 
A 
1 

c 
D 
A 
1 

F 
A 
2 

c 
D 
A 
2 

F 
A 
3 

c 
D 
A 
3 

F 
R 
4 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  

INVARIANT 
R ESIDUES 

S ER(.96) 
LEU(.96) 

G LN( .96) 

SER(.96) 

1 2  SER(.96) 
1 3 
1 4 $.EA(.96) 
1 5  PR0{.96) 
1 6  GLY 
1 7  
1 8 
1 9 
20 THA 
2 1  
22 
23 CVS 
24 
25 
26 
27 
27A 
278 
27C 
270 
27E 
27F 
28 
29 
30 
31 
32 
33 
34 
35 TAP 
36 
37 
38 
39 
40 
4 1  
4 2  
4 3  
44 
4 5  
46 
47 
48 
49 
50 
51  
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

PAO 

PRO 

ILE 

SEA 

ARG 
S E R  
G L Y  
S E R  

ALA 
LEU 
THA 
SER 
GLY 

GLU 
84 ALA 
85 
86 TYA 
fi7 
88 CYS 
89 
90 
9 1  
9 2  
93 
94 
95 
95A 
958 
95C 
950 
95E 
95F 
96 
97 
98 PHE 
99 G LY 

1 00  
101 GLV 
1 02 THR 
103 
104 
1 05 
1 06 VAL 
106A LEU 
1 07 
1 08 
1 09  PRO 

1 2 3 4 5 6 7 8 9 10 1 1  1 2  
HS 
68 

1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 
HS 
70 

2 1  22 23 24 
NIG MES WH 
-84 

N E I  KAR R I M  SLA ES492 WEIR TOG SM 
# 

HS TAO BOH N IG 
77 -58 

V I L  H B J  HBJ 
1 5  8 

WIN BUR PAE HS 
86 

PCA 
SER 
ALA 
LEU 

PCA 
S E R  
ALA 
LEU 

PCA PCA 
S E R  S E A  
ALA ALA 
LEU LEU 

PCA PCA 
S E R  S E A  
ALA ALA 
LEU LEU 

PCA 
SER 
ALA 
LEU 

™A TH A TH A TH R THA THA THA 
G LN GLN GLN G LN G LN G LN GLN 
PRO PAO PRO PAO PAO PRO PRO 
ALA ALA A LA  ALA ALA ALA ALA 
SER SEA SER SER SER SER SEA 

VAL VAL VAL VAL VAL VAL VAL 
SEA SER SEA SER SER SER SER 
GLY GLY G LY GLY GLY GLY GLY 
SER SER SER SER SER SER S E R  

P R O  PRO 
G LY GLY 
G LN G LN 
S E R  S E A  
ILE ILE 

THR THA 
I LE ILE 
SER SER 
CYS CYS 
THR THR 

PRO 
G L Y  
G LN 
S E R  

ILE 
THR 

ILE 
S E R  
CYS 
TH A 

PRO 
GLY 
G LN 
S E R  

I L E  
TH A 
ILE 

SER 
CYS 
THR 

G LV GLY G LY G LV 
THR THA TH A THR 
THA S E A  S E A  THA 

SER SER S E R  SER 
ASP ASP ASP ASP 
VAL VAL VAL VAL 
GLV GLY G LY G LY 
GLY G LV S E R  S E R  
TYR TVA TYR TYR 
ASP ASN ASN ASN 
PHE TVA PHE PHE 
VAL VAL VAL VAL 
SER S E R  SER SEA 
TAP TAP TAP TAP 
TYA PHE TYR TVA 
G LN GLN GLN GLN 
G LN GLN GLN G LN 
HIS 

PRO 
G LY 
LYS 
ALA 
PRO 
LYS 
LEU 
LEU 
!LE 

TYR 
ASP 
VAL 
ASN 
S E R  
ARG 
PAO 
S E A  
G LY 
!LE 

S E R  
ASN 
ARG 
PHE 
SER 
G LY 
SEA 
LYS 
SER 
GLY 

HIS 
PAO 
G LY 
LVS 
A LA  
PRO 
LVS 
LEU 
MET 
I LE 

PHE 
ASP 
VAL 
SER 
G LU 
ARG 
PRO 
SER 
G LY 
VAL 
S E R  
ASP 
ARG 
PHE 
S E R  
G L Y  
S E R  
LYS 

S E R  
GLY 

HIS ASN 
PRO PRO 
G LY GLV 
LVS LYS 
ALA ALA 
PRO PAO 
LVS LYS 
LEU LEU 
ILE MET 
1LE ILE 

TVA TYA 
ASP G LU 
VAL GLY 
THR ASN 
TYR LYS 
ARG AAG 
PRO PRO 
SER S E R  
G LY G LY 
I LE VAL 
SER S E R  
S E R  ASN 
ARG ARG 
PHE PHE 
SER S E R  
GLY GLV 
S E R  S E R  
ARG LYS 
S E R  S E R  
GLY GLY 

ASN ASN ASN LYS 
THR TH A THR THR 
ALA ALA ALA A LA  
S E R  S E R  S E R  S E R  
L E U  L E U  LEU LEU 
THA 
!LE 

SER 
GLY 
L E U  
G L N  
A LA  
G LU 
ASP 
G LU 

THA 
ILE 

SER 
G LY 
L E U  
GLN 
ALA 

G LU 
ASP 
G LU 

THA 
ILE 

SER 
GLY 
LEU 
G LN 
ALA 

G LU 
ASP 
G LU 

ALA ALA ALA 
ASP ASP ASP 
TVA TYA TYA 
TYR TYR TYR 
CYS CYS CYS 
S ER SER S E R  
S E R  S E R  S E R  
PHE T Y R  T V A  
THR ALA T H R  
THR G L V  SER 
THR SER ASX 
ASN ASN SEA 
S E R  TH R T H A  
ARG 

THR 
ILE 

S E R  
GLY 
LEU 
G LN 
VAL 
G LU 
ASP 
G LU 
ALA 
ASP 
TYR 
TYR 
CYS 
CYS 
SER 
TYR 
ALA 
G LV 
ASX 
SER 
THR 

ALA 
VAL 

VAL 
ILE 

ARG ARG 
LEU VAL 

PHE 
G LY 
GLY 
GLY 
THR 
LYS 
LEU 
SER 
VAL 
LEU 

PHE 
GLY 
GLV 
GLV 
TH R 
LYS 
LEU 
THR 
VAL 
LEU 

P H E  
G LV 
GLY 
GLY 
TH A 
LYS 

L E U  
TH R 
VAL 
LEU 

G LY GLV ARG 
G LN  GLN 
PRO PRO 

PHE 
GLY 
GLY 
G LY 
THA 
ARG 
VAL 
THR 
VAL 
LEU 
SER 
GLN 
PAO 

PRO PRO 
GLY GLY 
GLN G LN 
S E R  SER 
ILE ILE 

TH R THR 
ILE ILE 

SER SER 
CYS CYS 

VAL VAL 
PHE 

PRO 
GLY 
G LN 
SER 
ILE 

THR 
ILE 

SER 
CYS 

PHE 
GLY 
T H R  
GLY 
THR 

GLY GLY 
THR THA 
GLY GLY 
THA THA 

GLN 
VAL 
THR 

ARG LYS 

PCA 
SER 
ALA 
LEU 

T H R  
G LN 
PRO 
ALA 
SER 

VAL 
S E R  
G LY 
SER 
PRO 
G LY 
G LN 
S E R  
ILE 

THA 
ILE 

ALA 
G LY 
THA 
HIS 

SER 
ASP 
VAL 
ASN 
PHE 
THA 
ASX 
ALA 

TAP 
TYA 
G LN 
LEU 
H IS 

PRO 
G LY 
ILE 

ALA 
PRO 
LVS 
LEU 
M ET 
ILE 

PHE 
ASP 
VAL 
SER 
ASN 
ARG 
PRO 
SER 
G LY 
VAL 
SER 
ASN 
ARG 
PHE 
S E R  
G LY 
S E R  
LYS 
S E R  
G LY 
ASN 
THR 
ALA 
SER 
LEU 
THA 
ILE 

SER 
G LY 
LEU 
GLN 
ALA 
G LU 
ASP 
G LU 
ALA 
ASP 
TYA 
TVA 
CYS 
S EA 
SEA 
PHE 
THR 
ASP 
THR 
THR 
GLN 
LEU 

VAL 
VAL 
PHE 
GLY 
GLV 
GLY 
THA 
LYS 
LEU 
THA 
VAL 
LEU 
G LY 
G LN 
PRO 

PCA 
SER 
ALA 
LEU 
THA 
GLN 
PRO 
ALA 
S E R  

VAL 
SEA 
GLY 
SER 
PRO 
GLY 
GLN 
SER 
ILE 

THR 
val 

SER 
CYS 
ALA 
GLY 
H I S  
TH A 

S E R  
ASP 
VAL 
ALA 
ASP 
S E R  
ASN 
S E R  
I L E  

S E R  
T A P  
P H E  
GLN 
G LN 
HIS 

PAO 
ASP 
LVS 
ALA 
PRO 
LYS 
LEU 
LEU 
ILE 

TYR 
ALA 
VAL 
THR 
PHE 

ARG 
PRO 
SER 
GLY 
ILE 

PRO 
LEU 
ARG 
PHE 
SER 
GLY 
SER 
LYS 
S E A  
G LY 
ASN 
TH R 
ALA 
S E R  
L E U  
THA 
ILE 

S E R  
G L Y  
L E U  
L E U  
PAO 
ASP 
ASP 
G LU 
ALA 
ASP 
TYA 
PHE 
CYS 
M ET 
S E R  
TVA 
LEU 
SER 
ASP 
ALA 
S E R  

P H E  
V A L  
PHE 
GLV 
SER 
G LV 
THA 
LYS 
VAL 
THA 
VAL 
LEU 
AAG 
G LN 
PAO 

PCA PCA 
SER S E R  
ALA ALA 
LEU LEU 

PCA 
SER 
ALA 
LEU 

PCA PCA 
SER SER 
ALA ALA 
LEU LEU 

PCA PCA his PCA PCA PCA PCA PCA PCA 
SER SER SEA SER SEA SER SER SER SER 
ALA ALA ALA ALA ALA ALA ALA ALA ALA 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 

PCA 
SER 
pro 
LEU 

THA THA THA TH R THA TH R THA THR THA ala ser THR TH R TH A ala 
GLN GLN G LN GLN G LN G LN GLN GLN G LN GLN GLN GLN G U<  G L N  G LN 
PRO PRO PAO PRO PRO PRO PRO PRO PAO PRO PRO PRO PRO ser PAO 
t�� t� �� t� ;E� te� J'e� �� �� �� �� ��� �Ei �E°R �� 
VAL VAL 
SER SER 
ala glu 

S E R  SER 
PAO PRO 
G LY GLY 
GLN G LN 
SEA S E R  
I L E  I L E  

THR T H A  
I L E  I L E  

S E R  S E A  
C V S  CYS 
TH R  THA 
G LY GLY 
THA ASX 
THR S E A  

A S N  
A S P  
I L E  

G LY 
S E R  
TY R  
S E R  
TYR 
VAL 
SER 
TAP 
TVA 
G LN 
GLN 
TVA 
PRO 
G LY 
LVS 
ALA 
PRO 
LVS 
VAL 
LEU 
I L E  

PHE 
ASP 
VAL 
ASN 
SEA 
ARG 
PRO 
SEA 
G LY 
VAL 
SER 
HIS 

ARG 
PHE 
SER 
G LY 
SER 
LYS 
SER 
GLY 
ASN 
THR 
ALA 
SER 
LEU 
THR 
ILE 

SER 
G LY 
LEU 
GLN 
ALA 
G LU 
ASP 
GLU 
ALA 
H IS 

TYR 
PHE 
CYS 
S E R  
S E R  
TYR 
ARG 
THR 
SER 
G LV 
THR 

I LE 
!LE 

PHE 
G LY 
GLY 
G LY 
THR 
TYR 
VAL 
THR 
VAL 
LEU 
ARG 

SER 
VAL 
VAL 
GLY 

GLN 
PRO 

VAL 
S E R  
G LY 
SER 
PRO 
G LY 
G LN 
S E R  
I L E  

THA 

VAL 
S E R  
GLY 
SER 
PRO 
GLY 
G LN 
SER 
ILE 

TH R 

VAL VAL VAL VAL VAL VAL 
SER S E R  S E R  SER SER SER 
G� G� G� G� G� G� 
SER SER SER SER S E R  SER 
PRO PRO PRO leu PRO PRO 
G� G �  G� G� G� G� 
GLN GLN GLN G LN G LN GLN 
SER SER SER SER thr SER 

val val leu I LE ILE ILE 
TH R TH R THA THR THA THR 
ILE ILE ILE ILE 

SER SER SER SER 
CYS CYS CYS CYS 
THA ALA SER TH R 
GLY GLY GLY GLV 
THR TH A ALA THA 
SER SER PRO SER 

S E R  
ASP 
VAL 
G LY 

S E R  
ASP 
VAL 
GLY 

CYS SER 
ASP ASP 
VAL VAL 
ASP GLV 

ALA 
TYA 
ASN 
SER 
VAL 

GLV 
ASN 
HIS 

PHE 
VAL 

GLY GLY 
CYS TYR 
G LU ASN 
SER TYR 
VAL VAL 

S E R  S E R  S EA S E R  
TAP 
TYR 
GLN 
G LN 

TAP 
TVA 
GLN 
G LN 

TAP TAP 
TVA PHE 
GLN GLN 
GLN G LN 

HIS HIS H I S  
P R O  P R O  P R O  
G L V  G L V  G L V  
L V S  L V S  L Y S  
ALA ALA ALA 
PRO PRO PAO 
LVS LVS LYS 
LEU LEU LEU 
M E T  I L E  I L E  
I L E  ILE ILE 

PHE TY R  TYR 
ASP GLV GLV 
VAL VAL PHE 
THR ASN SER 
LYS LYS ASN 
ARG AAG ARG 
PAO PRO PRO 
SER SEA S E R  
G L Y  G LY GLY 
VAL VAL VAL 
PRO PAO PRO 
ASP TYR LEU 
AAG AAG ARG 
LEU PHE PHE 
SER SER S E R  
G LY G L Y  G L Y  
SEA SER S E R  
LYS LYS LYS 
SEA SEA S E R  
G L Y  G L Y  GLY 
ASP ASN ASP 
THR THR ALA 
ALA ALA ALA 
SEA SER S E R  
L E U  LEU LEU 
THA 
I L E  

S E R  
G LY 
LEU 
ARG 
ALA 
ASP 
ASP 
G LU 

TH R 
ILE 

SER 
G LY 
LEU 
G LN 
ALA 
GLU 
ASP 
G LU 

ALA ALA 
ASP HIS 
TYR TVA 
TVA TVA 
CVS CYS 
CVS CYS 
SER SEA 
TVA TYR 
ALA ALA 
GLV GLY 
ARG ARG 
TVA PHE 
SER TH R 

THA 
ILE 

SER 
GLY 
LEU 
GLN 
VAL 
G LU 
ASP 
G LU 
ALA 
ASP 
TYR 
TYR 
CYS 
SER 
SER 
TYA 
ALA 
ASP 
SER 
SER 

HIS 
PAO 
GLV 
THR 
ALA 
PRO 
LYS 
LEU 
I L E  
1 L E  

SER 
G LU 
VAL 
ARG 
ASN 
ARG 
PRO 
SER 
GLY 
VAL 
SER 
ASP 
ARG 
PHE 
S E R  
G LY 
SER 
LYS 
S E R  
A LA  
ASN 
THR 
ALA 
SER 
LEU 
THR 
I L E  

S E R  
G LY 
LEU 
G LN 
ALA 

G LU 
ASP 
G LU 
ALA 
ASP 
TYA 
TYR 
CYS 
SER 
SER 
TYA 
THR 
SER 
SER 
ASN 
SER 

VAL 
1LE 

TAP VAL VAL 
VAL ILE VAL 

PHE 
GLV 
G LY 
G LY 
THA 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 

PHE PHE PHE 
GLY GLY GLY 
G LY ALA G LY 
GLY GLY GLY 
THA THR T H A  
ASN L V S  LYS 
LEU LEU LEU 
THA THA THR 
VAL VAL VAL 
LEU LEU LEU 
GLY ARG G LY 
GLN GLN 
PAO PAO 

PHE 
SER 
GLY 
SER 
LYS 

VAL VAL VAL 
SE R  S E R  SER 
G LY GLY GLY 
S E R  S E R  SER 
PRO PRO PRO 
GLY GLY GLY 
GLN GLN his 
SER SER SER 
ILE val val 

THA TH R THR 
ILE ILE 

SER S E R  
C Y S  CYS 
THA ILE 
G LY GLY 
S E R  THA 
TYR S E R  

S E R  S E R  
A S N  ASN 
VAL VAL 
THA GLY 
GLY ASP 
TVA TYR 
ASN LYS 
H IS TYR 

VAL VAL 
SER S E R  
T A P  T A P  
T Y R  T Y R  
G LN GLX 
GLN G LX 
ASP H I S  
P R O  PRO 
GLV GLV 
LVS LVS 
VAL ALA 
PRO PAO 
LVS LVS 
LEU L E U  
MET I LE 

ILE ILE 
TVA TYA 
ASP G LU 
VAL VAL 
ASP SER 
LYS SER 
ARG ARG 
PRO PRO 
SEA SER 
G LY GLY 
VAL VAL 
PRO PRO 
ASP ASP 
ARG ARG 
PHE PHE 
SEA SER 
G LY GLY 
S E R  SEA 
LYS LYS 
S E A  SER 
ALA GLY 
ASN ASX 
THA THR 
ALA ALA 
SEA S E R  
LEU L E U  
T H A  
I L E  

S E R  
G LY 
LEU 
GLN 
ALA 
ASN 
ASN 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
SER 
S E R  
TYR 
GLV 
G LV 
THR 
TYR 
SER 

THR 
ILE 

SER 
GLY 
LEU 
GLN 
ALA 
GLU 
ASP 
G LU 
ALA 
ASX 
TYR 
TYA 
CYS 
CYS 
S E R  
TVA 
! LE 

GLV 
SER 

LEU TYR 
ILE VAL 

PHE PHE 
GLY GLY 
GLY THR 
G LY GLY 
THA THR 
LYS LYS 
LEU VAL 
THA !LE 
VAL VAL 
LEU LEU 
G LY GLY 
G LN G LX 
PRO PRO 

ala VAL 
SEA S E R  
G L V  GLY 
SER SER 
PRO 
GLV 
GLN 
S E R  
val 

THR 
ILE 

S E R  
C Y S  

G LY 
TH R 
G LY 
THR 
LVS 

PRO 
G LY 
�m� 
I L E  

T H R  

. �  
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• 67 • 
H U MAN LAMBDA LIGHT CHAI NS SUBGROUP II (cont"d) 

25 26 # OF # OF OCCURRENCES VARIABILITY 
WAL 4A S E QU ENCES AMINO OF MOST COMMON 

"CL ACIDS AMINO ACID 
0 
1 PCA gin 26 3 24(PCA) 3.3 
2 S E R  t h r  2 6  2 25(SER) 2. 1 
3 val val 26 3 23(ALA) 3.4 
4 L E U  val 26 2 25(LEU) 2. 1 
5 T H R  T H R  26 3 23{THR) 3.4 
6 GLN G LN 26 : 2 26(GLN) : 25(GLN) 1 .  

3.3 
2. 1 

7 PRO g l u  26 3 24(PRO) 
8 Ero E ro 26 3 1 8(ALA) 4.3 
9 ER E R  2 6  2 25(SER) 2.1 

F 1 0  
R 1 1  ala leu 26 3 23(VAL) 3.4 
1 1 2  S E R  thr 26 2 25(S E R) 2. 1 

1 3  GLY val 26 4 23(GLY) 4 .5  
1 4  thr SER 26 2 25(SER) 2 .1  
1 5- PRO PRO 26 2 25(PRO) 2. 1 
1 6  GLY GLY 26 1 26(GLY) 1 .  
1 7  G LN gly 26 4 23(GLN) 4.5 
1 8  arg thr 26 3 23{SER} 3.4 
1 9  val 25 3 1 8( 1L E} 4.2 

_20 THR 25 1 i�l��fl 1 .  
2 1  leu 1 9  3 3.4 
22 thr 1 8  2 17(SER) 2.1  
23 CVS 1 8  1 18(CYS) 1 .  
24 ALA 1 5  4 9(THR) 6.7 
25 S E R  1 5  2 1 4( G LY) 2 . 1  
26 S E R  1 5  5 1 0(THR) 7.5 
27 THR 1 5  5 7(SER) 1 1 .  
27A 
276 

c 27C 
270 G LY 1 5  4 1 2(SER) D 27E ALA 1 5  4 1 1 (ASP) R 

1 27F VAL 1 5  2 1 4(VAL) 
28 THR 1 5  5 10(GLY) 7.5 
29 SER 1 4  5 6(G L  Y) 1 2. 
30 G LY 1 4  6 9(TYR) 9.3 
31 TYR 14 7 8(ASNJ

(fY
A)(ASN) 1 2. 

14.  
1 4. 

32 TYR 1 4  5 
33 PRO 1 3  3 1 1 (VAL) 3 .5  
34 ASN 1 3  2 1 2(SER! 2.2 
35 T A P  1 4  1 1 4{TRP) 1 
36 P H E  1 4  2 10(TYR) 2.8 
37 GLN 1 4  : 2  1 4{GLN) 1 3(GLN) 1 .  2.2 
38 GLN 1 4  3 1 3(GLN) 1 2( GLN) 2.2 : 3.5 
39 LYS 1 4  5 ;��W6> 7. 
40 PRO 1 4  1 1 .  

F 4 1  G LY 1 4  2 1 3{ GLY) 2.2 
A 4 2  G LN 1 4  4 1 1 ( LYS) 5.1 
2 43 A LA 1 4  2 1 3(ALA) 2.2 

44 PRO 1 4  1 1 4(PRO) 1 .  
4 5  ARG 1 4  2 1 3{LYS) 2.2 
46 ALA 1 4  3 1 2( LE U) 3.5 
47 LEU 1 4  3 5( - ) 8.4 
48 ILE 1 4  1 1 4( 1L E )  1 .  
49 TYA 1 4  3 9!TYR) 4.7 
50 SER 1 4  5 7(ASP) 1 0. 

c 
5 1  T H R  1 4  4 1 1 (VAL) 5 . 1  
5 2  S E R  1 4  5 5(SER) 14. 

D 53 ASN 1 4  6 4( - ) 2 1 . 
A 
2 54 LYS 1 4  2 1 3(ARG) 2.2 

55 HIS 1 4  2 l 3(PRO) 2.2 
56 S E R  1 4  1 1 4jSERI l .  
5 7  TAP 1 4  2 1 3( GLY) 2.2 
58 THR 14 3 1 0(VAL) 4.2 
59 PRO 14 2 7( ... ) 4 .  
60 ALA 1 4  7 5(ASP) 20. 
6 1  ARG 1 4  1 1 4(ARG) 1 .  
62 PHE 1 5  2 ��I���� 2 . 1  
6 3  S E R  1 5  1 1 .  
6 4  G LY 1 5  1 1 5(GLY) 1 .  
6 5  S E R  1 5  1 1 5(SEA) 1 .  
66 L E U  1 5  3 1 3( LYS) 3.5 
67 LEU 14 2 1 3(SER) 2 .2  
68 GLY 1 4  2 1 2( G LY) 2.3 
69 G LY 1 4  4 1 0(AS��(fH�)

(ASN) 5.6 : 6.2 
70 LYS 1 4  3 3.5 

F 7 1  ALA 1 4  1 1 4(ALA) 1 .  
A 72 ALA 1 4  2 1 3( S E R )  2.2 
3 73 L E U  1 4  1 1 4( LEU) 1 .  

74 THR 1 4  1 1 4(THR) 1 .  
75 LEU 14 2 1 3(1LE) 2.2 
7 6  S E R  1 4  1 �!!�i�l 1 .  
77 G LY 1 4  1 1 .  
78 VAL 1 4  2 1 3(LEU) 2 . 2  
79 G LN 1 4  3 1 2( GLN) 3.5 
80 PRO 1 4  3 10(ALA) 4.2 
81 GLU 1 4  3 1 1 ( GLU) 3.8 
82 ASP 1 4  2 1 3(ASP) 2.2 
83 G L U  1 4  1 1 4(GLU) 1 . 
84 ALA 1 4  1 4(ALA) 1 .  
85 G LU 1 4  3 4 1 l (ASP) : 1 0(ASP) 3.8 : 5 .6 
86 TYR 1 4  1 1 4(TYR) 1 .  
87 TYR 1 4  2 1 2(TYR) 2.3 
88 CYS 1 4  1 1 4!CYS) 1 .  
89 L E U  1 4  4 8(SER) 7. 
90 L E U  1 4  2 1 3(SER) 2.2 
91  TYR 1 4  2 1 2(TYR) 2.3 
92 TYR 1 4  7 5(ALA) 20. 
93 G LY 1 4  4 7(GLY) 8. 

c 94 GLY 1 4  : 6 5(S E R )  1 4 .  
30. 

1 7. 
D 95 ALA 1 3  7 3( ... ) 
A 95A 1 1  3 5( ... ) 
3 956 2 2 1 {  + ) 

95C 
950 
95E 
95F 
96 1 3  8 5{VAL) 2 1 .  
97 VAL 16 3 1 0(VALJ 4.8 
98 P H E  1 6  1 1 6( PHE)  1 .  
99 G LY 1 8  1 1 8(GLY) 1 .  

100 SER 18 4 1 0(GLY) 7 . 2  
1 01 GLY 18 1 1 8(GLY) 1 .  

F 102 T H R  1 8  1 18(THA) 1 .  

R 1 03 LYS 1 8  5 1 3(LYSJ 6 .9  
4 1 04 VAL 15 2 9(L E U) 3.3 

1 05 THR 1 5  3 1 3(THR) 3.5 
1 06 1 3  1 1 3{VAL) 1 .  
106A 1 3  1 1 3(L E U) 
1 07 1 3  3 8!GLY) 4.9 
1 08 1 0  2 10(GL�6

(�R
g�GLN) 1 .  2 .2  

1 09 10 1 .  
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1 4) TRO: SCHOLZ.A. & H I LSCHMAN N , N .  ( 1 975) Z.PHYSIOL.CHEM . .  356. 1 333- 1 335. 
15) BOH: KOHLER.H . .  RUDOFSKY.S. & KLUSKENS.L. ( 1 975) J . I MM U NOLOGY. 1 1 4.41 5-42 1 .  (CHECKED BY AUTHOR) 
16) NIG-58: TAKAYASU.T . .  TAKAHASH l . N  .. SHINODA.T . .  OKUYAMA.T. & TOMIOKA.H. ( 1 980) J.BIOCHE M  ..  89.421 -436. (CHEC K E D  BY AUTHOR 05124/84) 
1 7) VIL: PONSTINGL.H. & HILSCHMANN.N. ( 1 969) Z.PHYSIOL. C H E M  .. 350 . 1 1 48-1 1 52 ;  ( 1 97 1 )  Z.PHYSIOL.CHEM .. 352.859-877. (CHECKED BY AUTHOR) 
1 8) H B.J 1 5: STANTON.T .. SLEOG E .C .. CAPRA.J.D ..  WOODS.R..CLEM.W. & HOOO.L. ( 1 974) J.I M M U NOL..1 1 2 .633-640. 
1 9) H B.J8: 

C����.t�:.1����oi���gcr�:�G
& 

&
Hg§6't��·�;4) lj���5�6e. �';����6�ARBOR SYMP. QUANTITATIVE BIOL .. 32. 1 33- 1 45 ;  STANTON.T . . SLEDGE. 

20) HS70: HOOO.L. & EIN.O. ( 1 968) NATURE .220.764-767. 
2 1 )  WI N :  CHEN.B.L . .  CHIU.Y.Y.H .. H UM P H REY.R.L. & POLJAK.R.J. ( 1 978) BIOCHI M . BIOPHYS.ACTA.537.9-2 1 .  (CHECKED BY AUTHOR 0711 6/79) 
22) BUR :  LIU.V.Y.S .. LOW.T.L.K . .  1NFANTE.A. & PUTNAM.F.W. ( 1 976) SCIENCE. 1 93 . 1 0 1 7- 1 020; INFANTE.A. & PUTNAM.F.W. ( 1 979) J. BIOLCHEM .. 254.9006-90 1 6 .  

(CHECKED BY AUTHOR 07/28179) 
23) PRE: FETT.J.W. & OEUTSCH.H.F. ( 1 976) I M M U NOCHEM . .  1 3. 1 49- 1 55. {CHECKED BY AUTHOR} 
24) HS88: HOOO.L & E I N .O .  ( 1 968) NATU R E.220.764-767. 
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0511 6185) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I I  

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FR 1 :  S E T  1 :  NIG-841 1 J.MESl 2J.WH!31 .NEll41 .KAR l 5 J .RIMl61 .SLAl7l. (7 IDENTICAL) 

SET 2 :  TR0( 1 4 l .BOH( l 5 1.  (2 IDENTICAL) 
FR2: SET 1: WH{3(.BOH! 1 5 1 .NIG-58( 1 6 1 .BURl221 .  ( 4  IDE NTICAL) 
FR3: 
FR4: SET 1 :  

SET 2 :  

S E T  3 :  

WH[3J. ( I DENTICAL T O  1 HU MAN V-LAMBOA-1: NEWMI 1 1 ; A N O  1 H U MAN V-LAMBOA-V: BOi l I.) 
M E��kri'21��1���1�?J 1

1
;
4� v�L�m:1!J!l!.� �t!�,��W�.11\��t11:1�BXu\1;f.���i�1� 1 ��s�ut�����;:,��l�)?A5'� t �1�2 

3 
·�tl�AiH E r 1 0 1

· 
V-LAMBOA-VI: SUT! 2 1.THOl4J.LBV' C Ll 5J :  ANO 24 MOUSE V-LAMBDA: MOPC 1 04E[ 1 1.J5581 21.XS 1 0413l.HOPC 1 14 1 .J6981 5 1.H2061 1 6 1 .  
W31 59171.Y5431 ( 8].Y5485(91.Y5630! 1 0J.Y5669( 1 1 i . MO P C 5 1 1 (L)( 1 2 ] .S 1 781 1 3l.Y5444( 1 4 J .Y5606i 1 5] .Sl 76! 1 6j .H20201 1 7 l .  
RPC20( 1 8 j . I G  303LAMBDA'CLI 1 9 1 .S43'CL(21 1 .S2H5'CL(381 .S2E9'CU39 ! . S l  F l  2'CL[40].IG 25LAMBOA' C L[41  I .)  

NIG-84( 1 j . ( I D ENTICAL TO 1 HUMAN V·LAMBDA- 1 1 1 :  GAR17 1 .) 
IDENTICAL SETS OF COMPLEMENTARITY DETE RMINING R E GIONS: 

C DR 1 :  SET 1 :  M ES!2J.VIL ( l 7] .  ( 2  I D E NTICAL HUMAN V-LAMBOA-11; ALSO 1 HUMAN V·LAMBDA-V: MCGi 3 1 .) 
CDR2: SET 1 :  N IG-84[ 1 ).TOG( 1 0 1 .  (2 I D ENTICAL) 
CDR3: 

IDENTICAL SETS O F  J-MINIGENES: 
SET 1:  M ESl2J .TR0[ 1 4l .  ( 2  I D E NTICAL HUMAN V-LAMBOA-11 :  ALSO 1 H U MAN V-LAMBDA- 1 1 1 :  BAUl 1 21.) 
SET 2 :  ES492[8 J .VIL[ 1 7j .  (2 IDENTICAL HUMAN V-LAMBDA- 1 1 ;  ALSO 1 HUMAN V-LAMBDA- 1 1 1 :  D E LI 1 4 1.)  

SPECIFIC NOTES: 

1 1 ) SM: IT HAS 0-LINKED CARBOHYDRATE ATTACH ED TO SER AT POSITION 22 AND N-LINKED CARBOHYDRATE ATTACH E D  TO ASX AT POSITION 25. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCC U RRING: 
AT POSITION 

47 
53 
5 9  
9 5  
95A 
95B 

RESIDUES 
( ILE.MEn 

(LYS.ASN) 
(PRO.SER) 
(SER .ASN) 
(THR.SER) 
( LE U.ARG) 

< 
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HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
A 
3 

c 
D 
A 
3 

F 
R 
4 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

INVARIANT 
R ESIDUES 

TYR(.96) 

LEU(.96) 

PRO 
SER 

SER 
VAL(.96) 

1 5  PR0(.95) 
16 -aLY 
1 7  
1 8  
1 9  
20 
2� 
22 
23 
24 
25 
26 
27 
27A 
270 
27C 
270 
27E 
27F 
28 
29 
30 
31 
32 
33 
34 

ALA(.95) 

ILE 
THR 
CYS 

35 TAP 
36 
37 
38 
39 
40 
4 1  
4 2  
4 3  
44 
45 
46 
47 
48 
49 
50 
5 1  
52  
53 
54 
5 5  
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

GLY 

PRO 

VAL 

ARG 

PRO 
ARG 
PHE 
SER 

SER 
GLY 

73 LEU 
74 THR 
7 5  ILE 
76 
77 
78 
79 
80 
81 
82 
83 
84 ALA 
85 
86 TYR 
87 
88 CYS 
89 
90 
91 
92 
93 
94 
95 
95A 
956 
95C 
95D 
95E 
95F 
96 
97 
98 PHE 
99 GLY 

100 
101 GLY 
1 02 THR 
1 03 
104 
1 05 
106 VAL 
106A LEU 
107 
108 GLN 
1 09 PRO 

1 
HIL 

2 
YO 

3 
PS 

4 
CAP 

5 
LOY 
A 

6 7 •  
LOY GAR 
G 

SER SER SER SER SER SER 
TYR TYR TYR TYR TYR TYR 
GLU GLU GLU GLU GLU GLU 
LEU LEU LEU LEU LEU LEU 
THR THR THR THR THR THR 
GLN G LN GLN GLN GLN G LN 
PRO PRO PRO PRO PRO PRO 
PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER 

SER 
TYR 
GLU 
LEU 

dt� 
PRO 
PRO 
SER 

8 
CH 

SER 
TYR 
GLU 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER  SER SER SER SER SER 
VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER SER SER 
PRO 
G LY 
G LN 
THR 
ALA 
ARG 
ILE 
THR 
CYS 
SER 

PRO 
GLY 
G LN 
THR 
ALA 
ARG 
I LE 
THR 
CYS 
SER 

PRO 
GLY 
G LN 
THR 
ALA 
ARG 
ILE 
THR 
CYS 
SER 

PRO 
GLY 
G LN 
THR 
ALA 
ARG 
ILE 

THR 
CYS 
SER 

PRO PRO 
GLY GLY 
GLN GLN 
THR THR 
ALA ALA 
ser ser 
ILE ILE 
THR THR 
CYS CYS 
SER SER 

PRO PRO 
GLY GLY 
GLN GLN 
THR THR 
ALA ALA 
ARG ARG 
ILE 
THR 
CYS 
SER 

ALA GLY GLY G LY GLY GLY GLY 
ASN ASP ASP ASP ASP ASX ASP 
ALA ALA ALA ALA VAL 

LEU LEU 
PRO PRO 
ASN ASP 
G LN LEU 
TYR TYR 
ALA VAL 
TYR 
TAP TAP 
TYR TYR 
GLN G LN 
GLN GLN 
LYS 
PRO 
GLY 
ARG 
A LA 
PRO 
VAL 
MET 
VAL 
ILE 
TYR 
LYS 
ASP 
THR 
GLN 
ARG 
PRO 
SER 
GLY 
ILE 
PRO 
GLN 
ARG 
PHE 
SER 

LYS 

LEU LEU 
THR PRO 
ASN ALA 
LYS GLU 
TYR TYR 
ALA ALA 
TYR TYR 
TAP TAP 

TYR 
G LN 
GLN 
LYS 
PRO 
GLY 
GLN 
ALA 
PRO 
VAL 
MET 
VAL 
ILE 
TYR 
G LU 
THA 
ASN 
LYS 
ARG 
PRO 
SER 
GLY 
ILE 
PRO 
G LU 
ARG 
PHE 
SER 

LEU 

GLX 
GLX 

LEU LEU 
PRO 

GLX LYS 
GLX LYS 

TYR 
ALA 
TYR 
TAP 
TYR 
GLN 
GLU 
ARG 
SER 
GLY 
G LN 
ALA 
PRO 
VAL 
LEU 
VAL 
VAL 
TYR 
GLU 
ASP 
SER 
GLY 
ARG 
PRO 
SER 
GLU 
ILE 
PRO 
GLU 
ARG 
PHE 
SER 

ASP 
THR 
GLY 
ARG 
PRO 
SER 
THR 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 

9 
x 

PE 

TYR 
asp 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL 
SER 
VAL 
SER 
PRO 
GLY 
GLN 
THR 
ALA 
ser 
I LE 
THR 
CYS 
SER 
GLY 
ASP 
LYS 

LEU 
GLY 
ASP 
LYS 
ASP 
VAL 
CYS 
TAP 
TYR 
GLN 
GLN 
ARG 
PRO 
GLY 
.GLN 
SER 
PRO 
VAL 
LEU 
VAL 
ILE 
TYR 
GLN 
ASP 
ASN 
GLN 
ARG 
SER 
SER 
GLY 
ILE 
PRO 
GLU 
ARG 
PHE 
SER 

SER 
SEA 
THR 
SER 
GLY 

GLY 
SER 
THA 
SEA 
GLY 

GLY GLY GLY 
SER SER SER 
SER THR ASN 
SER SER SER 
GLY GLY GLY 

THA 
THR 
VAL 
THR 
LEU 
THR 
ILE 
SER 
GLY 
VAL 
GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
ALA 
TAP 
ASP 
ASN 
SER 
ALA 

SER 
ILE 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

THR 
THR 
VAL 
THR 
LEU 
THR 
ILE 
SER 
GLY 
VAL 
GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
SER 
SER 
ALA 
ASP 
SER 
SER 
GLN 
GLY 

MET 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

THR 
LYS 
ALA 
THA 
LEU 
THR 
ILE 
SER 
GLY 
ALA 
GLN 
VAL 
GLU 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
SER 
THR 
ASP 
ILE 
ASN 
GLY 
TYR 

PRO 
LEU 
PHE 

THR 
THR 
ALA 
THR 
LEU 
THR 
ILE 
SER 
GLY 
VAL 
G LN 
ALA 
ASN 
ASX 
GLX 
ALA 
ASX 
TYR 
TYR 
CYS 
GLX 
SER 
ALA 
ASN 
SER 
ARG 

GLY GLY 
GLY GLY 
GLY GLY 
THR THR 
LYS LYS 
LEU LEU 
SER THR 
VAL VAL 
LEU LEU 
GLY 
GLN 
PRO 

ASN 
THR 
ALA 
THR 
LEU 
THR 
ILE 
SEA 
GLY 
THR 
GLN 
ALA 
MET 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
ALA 
TRP 
ASP 
SER 
MET 
SER 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
ARG 
LEU 
THR 
VAL 
LEU 
SER 
GLN 
PRO 

10 
KERN 

TYR 
ala 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL 
SER 
VAL 
SER 
PRO 
GLY 
GLN 
THR 
ALA 
val 
ILE 
THR 
CYS 
SER 
GLY 
ASP 
ASN 

LEU 
GLU 
LYS 
THR 
PHE 
VAL 
SER 
TAP 
PHE 
GLN 
GLN 
ARG 
PRO 
GLY 
GLN 
SER 
PRO 
LEU 
LEU  
VAL 
ILE 
TYR 
HIS 
THR 
SER 
GLU 
ARG 
PRO 
SER 
GLU 
ILE 
PRO 
GLU 
ARG 
PHE 
SER 
GLY 
SER 
SER 
SER 
GLY 
ALA 
THR 
ALA 
THR 
LEU 
THR 
ILE 
SER 
GLY 
ALA 
GLN 
SER  
VAL 
ASP 
GLU 
ALA 
ASP 
TYR 
PHE 
CYS 
GLN 
THR 
TAP 
ASP 
THR 
ILE 
THR 

ALA 
ILE 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
SER 
G LN 
PRO 

69 

1 1  
TA 

12 1 3  
BAU AMYLOID 

758 

SER 
TYR TYR 
ala gly 
LEU LEU 
THR THR 
GLN GLN 
PRO PRO 
PRO PRO 
SER SER 

VAL leu 
SER SER 
VAL VAL 
SER SER 
PRO PRO 
GLY GLY 
GLN GLN 
THR THR 
ALA ALA 

ser 
lLE 
THR 
CYS 
SER 
GLY 
ASP 
LYS 

LEU 
GLY 
GLU 
GLN 
TYR 
VAL 
CYS 
TAP 
TYR 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
SER 
PRO 
VAL 
LEU 
VAL 
ILE 
TYR 
HIS 
ASP 
SER 
LYS 
ARG 
PAO 
SER 
GLY 
l l E  
PAO 
G LU 
ARG 
PHE 
SER 
G LY 
SER 
ASN 
SER 
GLY 
THR 
THR 
ALA 
THR 
LEU 
THR 
ILE 
SER 
GLY 
THR 
GLN 
ALA 
MET 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
ALA 
TAP 
ASP 
SER 
TYR 
THR 

VAL 
ILE 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

TYR 
asp 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

met 
SER 
VAL 
SER 
PAO 
GLY 
GLX 
THA 
ALA 
ser 
I LE 
THR 

SER 
GLY 
GLX 
ASX 

LEU 

1 4  
DEL 

• 
1 5  

LYN 
1 6  

N IG 
-68 

TYR TYR TYR 
val GLU asp 
LEU LEU LEU 
se r  THR THR 
GLN GLN GLN 
PRO PRO ala 
PRO PRO PRO 
SER SER SER 

VAL 
SER 
VAL 
ala 

PAO 
GLY 
G LN 
THA 
ALA 
ARG 
ILE 
THA 
CYS 
GLY 
GLY 
ASP 
GLY 

ILE 
GLY 
GLY 
LYS 
SER 
VAL 
HIS 
TAP 
TYR 
GLN 
GLN 

VAL leu 
SER SER 
VAL VAL 
phe SER 
PRO PRO 
GLY GLY 
G LN GLN 
pro THR 
gly ALA 
thr tyr 
ILE ILE 
THR THR 
CYS CYS 
SER SER 
GLY GLY 
ASP ASP 
ALA ASN 

LEU LEU 
SER G LY 
ASP ASN 
LYS GLU 
TYR PHE 
VAL VAL 

SER 
TAP TAP 
TYR TYR 
GLX GLN 
HIS GLN 

LYS LYS 
PRO PRO 
GLY GLY 
GLN 

ARG 
PRO 
GLY 
GLX 
SER ALA 

PRO PRO 
VAL LEU 
LEU 
VAL VAL 
VAL ILE 
HIS TYR 
GLU G LX 
ASP 
ASN THR 
ASP LYS 
ARG ARG 
PRO PRO 
ALA 
GLY GLY 
ILE 
PRO 
GLU G LX 
ARG ARG 
PHE PHE 
SER 
GLY 
SER 
ASN 
SER 
GLY 
ASN 
THR 
ALA 
ALA 
LEU 
THR 
ILE 
SER 
ARG 
VAL 
GLU 
ALA 
GLY 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLU 
VAL 
TAP 
ASP 
ASP 
ARG 
THR 
ALA 
HIS 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 

PRO 
ALA 
LEU 
VAL 
ILE 
TYR 
ASX 
THR 
SER 
LYS 
ARG 
PRO 
SER 
GLY 
ILE 
PRO 
GLU 
ARG 
PHE 
SER 
GLY 
SER 
LYS 
SER 
GLY 
ASN 
THR 
ALA 
THR 
LEU 
THR 
ILE 
SER 
GLY 
THR 
GLU 
SER 
MET 
ASX 
GLU 
ALA 
ASX 
TYR 
TYR 
CYS 
G LX 
ALA 
TAP 
ASX 
GLX 
ILE 

ARG 
ASP 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 

1 7  
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TYR 
asp 
LEU 
THR 
G LN 
PRO 
SER 

VAL 
SER 
VAL 
SER 
PRO 
GLY 
THR 
ALA 

ILE 
THR 

1 8  1 9  
MOT WIG 

# 
# 

phe 
TYR 
G LU 
LEU 

SER 
phe 
g ly 
val 

20 
WHI 

21 
DU 

TYR TYR 
val G LX 
LEU LEU 

THR ser THR THR 
G LN GLN GLX GLX 
PRO PAO ala PRO 
PRO PRO PRO PRO 
SER SER SER SER 

22 
LON 

TYR 
ser 
LEU 
THR 
G LN 
PRO 
PRO 
SER 

VAL VAL l e u  VAL VAL 
SER SER SER SER SER 
l e u  VAL VAL VAL VAL 
ala SER ala SER SER 
ala PRO 
G LY GLY 
GLN GLN 
THR THR 
ALA ALA 
met ser 
ILE ILE 
THR THR 
CYS CYS 
GLU 
GLY 

PRO 
GLY 
GLX 
THR 
ALA 
ARG 
ILE 
THR 
CYS 
G LX 

ASN ASX 
ASP ASX 

ILE 
GLY 
GLU 
ARG 
SER 
VAL 
HIS 
TAP 
TYR 
GLN 
G LN 
LYS 
PRO 
G LY 
GLN 
ALA 
PRO 
VAL 
PRO 
VAL 
ILE 

TYR 
ASP 
ASP 
ALA 
ASP 
ARG 
PRO 
SER 
GLY 
VAL 
PAO 
ALA 
ARG 
PHE 
SER 
GLY 
TYR 
ASN 
SER 
GLY 
ASN 
SER 
ALA 
ILE 
LEU 
THR 
ILE 

ASN 
ARG 
VAL 
GLU 
ALA 
GLY 
ASP 
GLU 
ALA 
ASP 
TYR 
PHE 
CYS 
GLN 
SER 
TAP 
ASP 
ASN 
GLY 
SER 
TYR 
GLU 

VAL 
VAL VAL 
PHE PHE 
GLY GLY 
THA ALA 
GLY GLY 
THR THR 
MET THR 
VAL 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

ILE 
GLX 
GLX 

PRO PRO 
GLY 
G LX 

TYR 
VAL 
CYS 
TAP 
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• 70 • 
HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill (cont'd) 

23 24 25 26 27 28 fl OF # OF OCCURRENCES VARIABILITY 
SG GI M 1 1 1  1 19 VIN MIL SEQUENCES AMINO OF MOST COMMON 

ACIDS AMINO ACID 
0 
1 tyr 12  3 10(SER) 3.6 
2 TYR TYR TYR TYR TYR 27 2 26(TYR) 2. 1 
3 val val GLU GLX 26 6 : 7 13(GL��LElNGLU} 1 2. : 17 .  
4 LEU LEU LEU LEU 26 2 2.1 
5 THR THR THR THR 26 3 

26(GL�rH:rJ(GLN) 
3.4 

6 GLN GLX GLN GLX 26 1 : 2 1 .  
2.2 

2.4 
7 PRO PRO PRO PRO 25 2 23(PRO) 
!! PRO PRO PRO PRO 26 1 26(PRO} 1 .  
9 SER SER 24 1 24(SER) 1 .  

F 1 0  
R 1 1  VAL VAL 24 3 20(VAL) 3.6 
1 12 SER SER 24 1 24(SER) 1 .  

1 3  VAL VAL 24 2 �����) 2. 1 
14  22 3 3.7 

1 5  22 2 �m��w 2. 1 
1 6  2 1  1 1 .  
1 7  20 1 : 2 20(GL�d

H
�(GLN) 1 .  

3.3 
2.4 

18 met 21 3 
19  20 2 19(ALA) 2 . 1  
20 1 8  6 8(ARG) 1 4. 
21 - ILE 1 9  1 rnl��A, 1 .  
22 THR 1 9  1 1 .  
23 CYS 17 1 17(CYS! 1 .  
24 GLY 1 7  3 : 4  13(SER) 3.9 : 5.2 

25 GLY 16  2 1 5(GLY) 2.1 
26 ASP 1 7  3 14(ASP) : 1 2(ASP) 3.6 : 4.3 
27 GLU 1 5  7 5(ALA) 2 1 .  
27A 
278 

c 27C 
27D D 27E R 

1 27F 
28 16 2 13(LEU) 2.5 
29 1 3  5 : 6 5(GLY) 1 3. : 1 6. 
30 1 5  6 : 7 5(GLU) : 3( + ) 1 8. : 35. 
3 1  1 4  6 5(LYS) 17 .  
32 1 3  4 8(TYR) 6.5 
33 1 3  2 9(VAL) 2.9 
34 1 1  4 TYR 1 1 . 
35 1 3  1 1 3(TRP) 1 .  
36 1 1  2 10(TYR) 2.2 
37 1 1  1 : 2  1 1 (GLN�GL

��GLN) 1 . 
3.7 

2.2 
38 1 1  3 
39 1 1  2 �����) 3.1 
40 1 0  2 2.2 

F 41 10  1 10(GLY) 1 .  
R 42 9 2 : 3 8(GLN) : 7(GLN) 2.3 : 3.9 
2 43 9 2 S(ALA) 3.6 

44 10  1 10(PRO) 1 .  
45 10  3 ���:b� 4.3 
46 9 3 4.5 
47 1 0  1 10(VAL) 1 .  
48 1 0  2 B(ILE) 2.5 
49 1 0  2 9(TYR) 2.2 
50 1 0  5 : 6  4(GLU) : 3(GLU) 1 3. : 20. 

c 51 10  2 7(ASP) 2.9 
52 1 1  4 4(SER) 1 1 .  

D 53 1 1  5 4(LYS) 1 4. 
R 
2 54 1 1  1 1 1 (ARG) 1 .  

55 1 1  2 10(PRO) 2.2 
56 1 0  2 9(SER) 2.2 
57 1 1  3 8(GLY) 4.1 
58 1 0  2 9(1LE) 2.2 
59 1 0  1 10(PRO) 1. 
60 1 1  3 9(GL�l

(i.R
81GLU) 3.7 : 4.1 

61 1 1  1 1 .  
62 1 1  1 1 1 (PHE) 1 .  
63 1 0  1 10(SER) 1 .  
64 10 2 9(GLY) 2.2 
65 1 0  2 9(SER) 2.2 
66 1 0  4 4(ASN) 10. 
67 10  1 �gf�i� 1 .  
68 10 1 1 .  
69 1 0  3 gg:��l 6. 
70 10  3 3.8 

F 71 1 0  2 8(ALA) 2.5 
R 72 10  3 

1�r�m 3.8 
3 73 1 0  1 1 .  

7 4  1 0  1 10(THR) 1 .  
75 1 0  1 10( 1LE� 1 .  
76 1 0  2 ��i� 2.2 
77 10  2 2.5 
78 10 3 5(VAL) 6. 
79 1 0  2 H��? 2.9 
80 10 3 4.3 
81 1 0  5 3( + ) 1 7. 
82 1 0  : 2  10(ASP) : 8(ASP) 1 .  2.5 
83 1 0  : 2  10(GLU) : 9(GLU) 1 .  2.2 
84 1 0  1 10(ALA) 1 .  
85 10  1 : 2 10(ASP) : 8(ASP) 1 .  2.5 
86 10 1 10(TYR) 1 .  
87 10  2 

1�6��l 2.5 
88 1 0  1 1 .  
89 10  3 7(GLN) : 5(GLN) 4.3 : 6. 
90 1 0  4 4(ALA) 1 0. 
91 10 3 7{TRP) 4.3 
92 1 0  3 B(ASP) : 7(ASP) 3.8 : 4.3 
93 10 5 4(SER) 1 3. 

c 94 1 0  6 �THR\ 30. 
D 95 9 6 18. 
R 95A 4 4 �� : � 3 958 2 2 

95C 
950 
95E 
95F 
96 9 5 5{VAL) 9. 
97 1 0  3 §!VAL! 5. 
98 1 0  1 10(PHE) 1 .  
99 1 1  1 1�mrn 1 .  

1 00  1 1  3 3.7 
101 1 1  1 1 1 (GLY) 1 .  

F 1 02 1 1  1 1 1(THR) 1 .  
R 103 1 1  4 8(LYS) 5.5 
4 1 04  1 0  2 9(LEU) 2.2 

105 1 0  2 9(THR) 2.2 
106 1 0  1 1 0(VAL) 1 .  
106A 1 0  1 10(LEU) 
107 8 2 6{GL:!) 2.7 
108 7 7(GLN) 1 .  
1 09 7 7(PRO) 1 .  
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• ANTIBODY SPECIFICITIES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill 
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NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I l l  

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FA 1 :  SET 1 :  HIL( 1 J ,Y0(2).PS!3J.CAP(4J. ( 4  IDENTICAL) 

S ET 2: LOY A[5).LOY G(6). (2 IDENTICAL) 
FR2: 
FR3: 
FR4: SET 1 :  HIL( 1 l .CAP(4J.BAU( 1 2J .DEL(1 4) .  (4 IDENTICAL HUMAN V-LAMBDA-111; ALSO 4 HUMAN V-LAMBDA-1: BL2 'CL[6J.RHE!1 01 .0KAf 12 1 .  

N IG-51 ( 19) ; 5 HUMAN V-LAMBDA-1 1: MES12J .ES492(8].TR0( 14] .VIL(1 71 .WIN[21 J ;  1 HUMAN V-LAMBDA-IV: SH !1 J; 3 HUMAN 
V-LAMBDA-VI: SUT(2).TH0j4].LBV'CLl5!; AND 24 MOUSE V-LAMBDA: MOPC104E l 1 J .J558(2J.XS104!3).HOPC1 (4!.J698(51 .H2061(6!. 
�����1;m:

3
�&in�:fl!'<IL���.1��k����\�J��5963m����b�g:1.ii�;:W�

1
1�'1.YJ�����b7:.�ri�twg

201 1 7
'· 

SET 2 :  GARf7J. (IDENTICAL TO 1 HUMAN V-LAMBOA-11: NIG-841 1 1 .) 
SET 3: KERN( 1 0]. (IDENTICAL TO 1 HUMAN V-LAMBDA-VI: NIG-48( 1 0) .) 

IDENTICAL SETS OF J-MINIGENES: 
SET 1: BAUl 1 2] .  (IDENTICAL TO 2 HUMAN V-LAMSDA-11: MESl2J.TR0(1 4).) 
SET 2: DELl 1 4]. (IDENTICAL TO 2 HUMAN V-LAMBDA-11: ES492(8).VIL1 1 7l.) 

SPECIFIC NOTES: 
18) MOT: THERE ARE TWO RESIDUES IN FRONT OF POSITION 1; THEY ARE VAL AND THR. 

+ THE FOLLOWING WERE EOUALL Y AND MOST FREOUENTL Y OCCURRING: 
AT POSITION 

30 
81 
94 
95A 
95B 

RESIDUES 
(ASP.ASN.GLN) 

(MET.GLU) 
(ILE.ARG.SER.GL Y) 
(TYR,ALA.GLY.ASP) 

(HIS.GLU) 

330 of 389 BI Exhibit 1094



H�IMAN LAMBDA LIGHT CHAINS SUBGROUP IV 
• 

INVARIANT 1 2 3 4 RESIDUES SH NEV USH PFA 
0 1 2 SER SER SER SER SER 3 GLU GLU GLU GLU 4 LEU LEU LEU LEU LEU 
5 THR THR THR THR 6 GLN GLN GLN GLN GLN 7 ASP ASX �ro �ro 8 PRO PRO RO RO 9 ALA ALA ser ser 

F 1 0  1 1  VAL VAL VAL VAL VAL A 1 2  SER SER SER SER 1 1 3  VAL VAL VAL VAL 1 4  ALA ALA ser 
1 5  LEU LEU !J.<0 !J.'0 1 6  GLY GLY GLY LY LY 17 GLN GLX GLN GLN 18  THR THR THR THR 19  VAL VAL ala ala 
20 ARG ARG ser val 2 1  ILE ILE ILE ILE lLE 22 THR THR THR THA 23 CVS CVS CVS CVS 
24 GLN SER SER 
25 GLY GLY GLY GLY 
26 ASP ASP ASP 27 SER LYS LYS 27A 278 

c 27C 270 0 27E R 27F 1 28 LEU LEU LEU 
29 ARG GLY GLY 
30 GLY ASP GLN 31 TYR ASN ALA 32 ASP TVA 33 ALA ALA 
34 ALA SER 
35 TAP TAP TAP TAP 
36 TYR TYR TYR TYR 37 GLN GLN GLN 
38 GLN GLN GLN 
39 LYS LYS LYS 40 PRO F 41 GLY A 42 GLN 2 43 ALA 
44 PRO 45 LEU 46 LEU 47 VAL 48 ILE 
49 TYR 
50 GLY 

c 5 1  ARG 52 ASN D 53 ASN A 2 54 ARG 55 PRO 56 SER 
57 GLY 58 ILE 
59 PRO 60 ASP 61 ARG 62 PHE 
63 SER 
64 GLY 65 SER 
68 SER 67 SER 68 GLY 
69 HIS 70 THR 

F 7 1  ALA 
A 72 SER 
3 73 LEU 

74 THR 75 ILE 76 THR 77 GLY 
7B ALA 
79 GLN 
BO ALA 
Bl GLU 82 ASP 
83 GLU 
84 ALA 
BS ASP 86 TYR 87 TYR 88 CYS 
89 ASN 90 SER 91 ARG 92 ASP 93 SER 

c 94 SER 
D 95 GLY 
R 95A LYS 
3 958 HIS 95C 

950 95E 95F 96 VAL 97 LEU 
98 PHE 99 GLY 100 GLY 1 01 GLY 

F 1 02  THR 
A 103  LYS 4 1 04 LEU 1 05 THR 1 06 VAL 106A LEU 

1 07 GLY 
1 08 GLN 109 PRO 

• 
5 # OF # OF FAA' SEQUENCES AMINO ACIDS 

4 1 
ala 5 2 LEU 5 1 
val 5 2 GLN 5 1 
pro 5 2 :  3 
ala 5 2 
ser 5 2 
VAL 5 l 
glx 5 2 
gly 5 2 ALA 5 2 
!!.� 5 2 5 1 GLX 5 l : 2 
ser 5 2 
ile 5 3 
ala 5 4 ILE 5 1 

8{.>'s 5 2 4 1 
I LE 4 3 
GLY 4 1 ILE 4 2 SER 4 2 

ASX 1 ILE 4 
GLY 4 2 ALA 4 4 TYR 4 3 ASX 3 2 : 3 TYR 3 2 
ILE 3 3 

3 3 2 2 
2 1 
1 1 1 

72 

OCCURRENCES OF MOST COMMON AMINO ACID 

��rn� S(LEU) 
4(THR) 
3l�M�� 4(PRO) 3(SER) 
5(VAL) 4(SER) 4(VAL) 3(ALA) 
�PRO} GLY) 5(GLN) : 3(GLN) 4(THR) 2( + ) 
�l��

G
} 

4TH�) CYSl 
2(SER) 
��k� 2( + ) 

1 (ASN) : 1 (ASP) 3(LEU) 
3(GLY) 
�h�R� 2(ASP) : 1( + 2(ALA} 
1( + l 3(TRP) 3(TYR) 2(GLN) 2(GLN) 
2(LYS) 1 (PRO) l (GLY) l (GLN) 1 (ALA} 
HE�81 1 (LEU) 
H:f.·W 
1 TYR 
l(GLY) l (ARG) 1(ASN) 1 (ASN) 
1l��g� 
l SER 
1 (GLY) l(lLE) 
H���l 
�l���l l (SEA) 
i�g�� l (SER) 
� l�t� 
���:;�) l(ALA) 
�1�m 
u;t1R) 
1 (TH� l (GL 1 (ALA) 
H��> 
1 (GL01) 
�t���� 
H��� l (TYR) 1 (TYR) 1 CVS 
1 (ASN) 1 (SER) 
H���/ l (SER) 
;��i� 
it�is�) 

l(VAL) 1 LEU 
l (GL l (PH� 
1 (GL 1{GL l (THR 
��t�m 1(THR) l{VAL) 1 (LEU) 
1 GL 
1{GLN) 1 (PRO) 

• 
VARIABILITY 

1 .  2.5 1 .  
2.5 1 .  3.3 : 5. 2.5 3.3 
1 .  2.5 2.5 3.3 
3.3 1 .  1 .  : 3.3 2.5 7.5 
1 0. 1 .  2.5 

1 .  
6. 
1 .  2.7 4. 

2.7 
2.7 1 6. 6. 3. : 9. 3. 
9. 
1 .  1 .  1 .  1 .  
1 .  
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73 

REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP IV 

1) S H :  TITANl.K .. WIKLEA.M .. SHINODA,T. & PUTNAM.F.W. ( 1 970) J.BIOL.CHEM .. 245.21 71-21 76. (CHECKED BY AUTHOR 06/1 5183) 
2) NEV: WANG.A.C.,WELLS.J.V .. FUDENBERG.H .H. & GERGELY.J. ( 1974) IMMUNOCHEM .. 1 1 .341-345. (CHECKED BY AUTHOR) 
3) USH: TISCHENOORF.F.W . . TISCHENDORF.M.M. & WITTMANN-LIEBOLD.B. ( 1976) Z.NATURFORSCH.31C ,75&-760. 
4) PFA: TISCHENDORF.F.W .. TISCHENDORF.M.M. & WITTMANN-LIEBOLD.B. (1 976) Z.NATUAFORSCH .31C.75&-760. 
5) FRA': WANG.A.C. & FUDENBERG.H.H. (1 974) J.IMMUNOGENETICS.1 .303-31 3. (CHECKED BY AUTHOR) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP IV 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FRl :  SET 1 :  SHl 1 ].NEV1 2J. (2 IDENTICAL) 
FA2: 
FR3: 
FR4: SET 1: SHl 1 l .  (IDENTICAL TO 4 HUMAN V-LAMBDA-1: BL2 'CLl6J .RHEl 1 01 .0KAl 12) .NIG-51 1 19] :  5 HUMAN V-LAMBDA-11: MES1 21.ES49218J. 

TROl 1 4).VILl 17 l .WIN)2 1 ] ;  4 HUMAN V-LAMBDA-11 1 : HILl 1 J.CAP!4J.BAU l 1 2).DELl 14 ] ;  3 HUMAN V-LAMBDA-VI: SUTl2J.THOl4! . 
LBV'CLl5J ; AND 24 MOUSE V-LAMBDA: MOPC104E! 1 ).J558! 21.XS104 1 3 1 .HOPC 1 1 4 ) ,J6981 5J.H2061J6J.W3 1 5917].Y543 1 ! 81 . Y 5485(9). 

���&1g�.����'·tl!i�?����1t1dWh�N�rni:;r-�� 1i�Zl�e66�briX�t�6J .H2020( 1 7J.RPC201 18 ).IG 303LAMBDA.CLI 191. 

� THE- FOLLOWING WERE EOUALL Y AND MOST FREOUENTL Y OCCURRING: 
AT POSITION 

1 9  
27 
30 
32 
34 

RESIDUES 
(VAL.ALA) 
(LYS.SER) 

(ALA.GLY.ASP.GLN} 
(TYR.ASP.ASN) 
( !LE.ALA.SER) 
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• 74 • 
HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 

INVARIANT 1 2 3$ # OF # OF OCCURRENCES VARIABILITY 
RESIDUES BO HBJ MCG SEQUENCES AMINO OF MOST CO MMON 

2 ACIDS AMINO ACID 
0 
1 PCA PCA PCA PCA 3 ���� 1 . 
2 SER SER SER S E R  3 1 .  
3 ALA ALA ALA ALA 3 3(ALA) 1 .  
4 LEU LEU LEU LEU 3 3(LEU) 1 .  
5 THR THR THR T H R  3 51�� 1 .  
6 GLN G LN GLN GLN 3 1 .  
7 PRO PAO PAO PRO 3 3(PRO) 1 .  
6 PRO PRO PRO PRO 3 3(PRO) 1 .  
9 SER SER SER SER 3 3(SER) 1 .  

F 1 0  
R 1 1  ALA ALA ALA ALA 3 1 3(ALA) 1 .  
1 1 2  SER SER SER SER 3 1 m�i� 1 .  

1 3  GLY GLY GLY GLY 3 1 1 .  
1 4  SER SER SER S E R  3 1 3(SER) 1 .  
1 5  

GLY 
PRO PRO leu 3 2 ���� 3. 

1 6  GLY GLY GLY 3 1 1 .  
1 7  GLN GLN GLN G LN 3 1 ����� 1 .  
1 8  SER SER SER SER 3 1 1 .  
1 9  VAL VAL VAL VAL 3 1 3(VAL) 1 .  
20 THR THR THR THR 3 �;rL�R) 1 .  
21 lLE I LE ILE ILE 3 1 .  
22 SER SER S E R  SER 3 31SE

�
) 1 .  

23 CYS CYS CYS CYS 3 3 CYSj 1 .  
2 4  T H R  T H R  T H R  T H R  3 3(THR) 1 .  
25 GLY GLY GLY GLV 3 3(GLV) 1 .  
26 THR THR THR THR 3 3(THR) 1 .  
27 SER SER SER 2 2(SER) 1 .  
27A 
276 

c 27C 
0 270 SER SER SER 2 1 2(SER) 
R 27E ASP ASP ASP 2 1 2�AS� 
1 27F VAL VAL VAL 2 1 2 VAL 

26 G LY G LY GLV 2 1 2(GL 1 . 
29 ASP GLV 2 2 �! ::: � 4. 
30 ASN TYR 2 2 4. 
31 LYS ASN 2 2 1( + )  4. 
32 TYR TYR TYR 2 1 ��ri 1 .  
33 VAL VAL VAL 2 1 1 . 
34 SER SER SER 2 2�SER} 1 . 
35 TAP TRP TAP 2 1 2(TRP) 1 .  
36 TYR TYR TYR 2 1 ���� 1 .  
37 G LN G LN G LN 2 1 1 .  
38 GLN GLN G LN 2 1 2(GLN) 1 .  
39 HIS HIS HIS 2 1 ��H�S) 1 .  
40 PRO ALA 2 2 4. 

F 4 1  GLY GLY GLY 2 1 2(GL� 1 .  
R 42 ARG LYS 2 2 �!AtA� 4. 
2 43 ALA ALA ALA 2 1 1 .  

44 PRO PRO PRO 2 1 �tr��1 1 .  
45 LVS LYS LYS 2 1 1 .  
46 LEU VAL 2 2 1 (  + )  4. 
47 VAL ILE 2 2 1( + ) 4. 
46 ILE ILE I LE 2 1 2(1LE) 1 .  
49 PHE TYR 2 2 11 + l 4. 
50 GLU GLU GLU 2 1 ��ek�l 1 .  

c 5 1  VAL VAL VAL 2 1 1 .  
52 SER ASN 2 2 u ::: l 4. 0 53 GLY LYS 2 2 . 4. R 

2 54 ARG ARG ARG 2 2(ARG) 1 .  
5 5  PRO PRO PRO 2 2(PRO) 1 .  
56 SFA SER SER 2 2jSERj 1 .  
57 GLY GLY GLY 2 2{GLV) 1 .  
5 8  VAL VAL VAL 2 2(VAL) 1 .  
59 PRO PRO PRO 2 �����{ 1 .  
6C ASP ASP ASP 2 1 .  
6 1  ARG ARG ARG 2 fil���l 1 .  
62 PHE PHE PHE 2 1 .  
63 SER SER SER 2 2(SER) 1 .  
64 GLY GLY GLY 2 1 

r
LV) 1 .  

65 SER SER SER 2 1 2 SER) 1 .  
66 LYS LYS LYS 2 1 2 LYS) 1 .  
67 SER SER S E R  2 1 2 SER) 1 .  
68 ASP GLY 2 2 1 + )  4. 
69 ASN ASN ASN 2 

T
SN! 1 .  

70 THR THR T H R  2 2 THR 1 .  
F 71 ALA ALA ALA 2 2 ALA) 1 .  
R 72 SER SER SER 2 � ��m 1 .  
3 73 LEU LEU LEU 2 1 . 

74 THR THR THR 2 ����r1 1 .  
75 VAL VAL VAL 2 1 .  
76 SER SER S E R  2 �mr.� 1 .  
77 GLY GLV GLY 2 1 .  
78 LEU LEU LEU 2 2(LEU) 1 .  
79 ARG GLN 2 2 �!A�! 4. 
80 ALA ALA ALA 2 1 1 .  
8 1 GLU GLU G LU 2 1 2(GLU) 1 .  
82 ASP ASP ASP 2 1 2(ASP) 1 .  
63 GLU G LU GLU 2 1 2(GLU) 1 .  
64 ALA ALA ALA 2 1 2tLA� 1 .  
8 5  ASP ASP ASP 2 1 2 ASP 1 .  
66 TYR TYR TVA 2 1 2 TYR) 1 .  
67 TYR TYR TYR 2 1 2(TYR) 1 .  
68 CYS CYS CVS 2 1 �CVS) 1 .  
89 SER SER S E R  2 1 2!SERl 1 .  
90 SER SER S E R  2 1 2 SER 1 .  
91 TYR TYR TYR 2 1 2(TYR 1 .  
92 VAL G LU 2 2 1( + )  4. 
93 ASP GLV 2 2 1 ( + )  4. 

c 94 ASN SER 2 2 �� n 4. 
0 95 ASN ASP 2 2 4. 
R 95A ASN ASN ASN 2 1 2 ASN) 
3 956 

95C 
950 
95E 
95F 
96 PHE PHE PHE 2 2(PHE) 1 .  
97 VAL . VAL VAL 2 2tVAL) 1 .  
9 8  PHE PHE PHE 2 1 ����� 1 .  
99 GLV GLY GLY 2 1 1 .  

1 00  GLY THR 2 2 1( +� 4. 
1 01 GLV GLY GLY 2 , 2 GL 1 .  

F 102 THR THR THR 2 1 2hHR 1 .  
R 1 03  LYS LYS LYS 2 1 ��Lrsl 1 .  
4 1 04 LEU VAL 2 2 4. 

1 05 THR THR THR 2 1 2(THR) 1 .  
1 06 VAL VAL VAL 2 1 �!rnb� 1 .  
1 06A  LEU LEU LEU 2 1 
1 07 ARG GLV 2 2 1( + I 4. 
1 08 GLN G LN GLN 2 1 2{GLN) 1 .  
1 09  P R O  PRO PRO 2 1 2(PRO) 1 .  
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• 75 • 
ANTIBODY SPECIFICITIES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 

3) MCG: ANTl-EPSILON-DNP-LYS. EPSILON-DNP-AMINOCAPROATE, DNP-LEU. TRIACETIN, SODIUM MERTHIOLATE. METHADONE. 1 , 1 0-PHENANTHROLINE 
CAFFEINE,  THEOPHYLLINE, Dl-DNP-LYS. DNP-TRP. DNP- P H E .  Dl-DNP-TYR. COLCHICINE. P-NITROANILINE. P-NITROPHENYLPHOSPHORYL CHOLINE. 
5-ACETY LURACIL. M ENADION E .  M E PE RIDINE, TRIBUTYAIN. OMEGA-BROMO HE PTANOATE. 0-CHLOROMERCUAIPHENOL. 
P-CHLOROME RC U RIPHENOL. PHENYLMERCUAIC COMPOUNDS. M ETHYL- M E RCURIC CHLORIDE. 

REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 
1) BO: WIKLER.M. & PUTNAM.F.W. ( 1 970) J.BIOL.CH E M  .. 245.4488-4507. (CHECKED BY AUTHOR 06115183) 

2) HBJ2: HOOD.L.GRAY.W .R..SANDERS.B.G.  & DREYER.W.J. ( 1 967) COLD SPRING HARBOR SYM P. QUANTITATIVE BIOL.32.1 33-1 45. 
3) MCG : FETT.J.W. & D E UTSCH.H.F.  ( 1 974) BIOCHEMlSTRY. 1 3.4 1 02-4 1 1 4. (CH ECKED BY AUTHOR) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 
I D E NTICAL SETS OF FRAMEWORK SEGMENTS: 

F R l :  SET 1 :  BOl 1 ].HBJ2J2t. ( 2  IDENTICAL) 
FR2: 
FR3: -
FR4: S E T  1 :  801 1 1 . ( IDENTICAL TO 1 H U MAN V-LAMBDA-1:  N E WMl 1 1 ; ANO 1 HUMA N  V-LAMBDA-11: WH1 3 1 .) 

SET 2: M CG i 3 1 .  ( ID E NTICAL TO 1 HUMAN V-LA MBDA- 1 :  LOCl 1 1 1.) 
I DENTICAL SETS OF COM PLEMENTARITY DETERMININ G  REGIONS: 

CD�1 : SET 1:  MCGJ3J. ( IDENTICAL TO 2 HUMAN V-LAMBOA-11: M ESl 21.VIL1 1 7 1 .) 
CDR2: 
CDR3: 

T THE FOLLOWING WERE EOUALL Y ANO MOST FREOUENTL Y OCCURRING: 
AT POSITION 

29 
30 
31 
40 
42 
46 
47 
49 
52 
53 
68 
79 
92 
93 
94 
9 5  

1 00  
1 04  
1 07 

RESIDUES 
(GLY.ASP) 
(TYR.ASN) 
(LYS.ASN) 
(PRO.ALA) 
(LYS.ARG) 
(LEU.VAL) 
( !L E .VAL) 

(TYA.PHE) 
(SER.ASN) 
(LYS.GLY) 
(GLY.ASP) 
{ARG.GLN) 
(VAL.GLU) 
{GLY.ASP) 
(SER.ASN) 
{ASP.ASN) 
(THR.GLY) 
( L E U .VAL) 
(ARG.GLY) 

334 of 389 BI Exhibit 1094



17 ........ 

• 76 

HUMAN LAMBDA LIGHT CHAINS SUBGROUP VI 

F 
A 
1 

c 
0 
R 
1 

F 
R 
2 

c 
0 
R 
2 

F 
R 
3 

c 
0 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  
1 1  

INVARIANT 
RESIDUES 

LEU 

PRO 

S E R  

1 2  S E R  
1 3  
1 4  !O�R 

1 5  PRO 
1 6  G LY 
1 7  
1 8  
1 9  -

2 0  
2 1  
2 2  SER 
23 CVS 

24 

25 
26 
27 
27A 
278 

27C 
27D 
27E 
27F 
28 ILE 

29 
30 
3 1  
32 
33 VAL 

34 G LN 

35 TAP 
36 TYR 
37 
38 

39 ARG 
40 
41 
42 
43 ALA 

4 4  P R O  
45 THR 
46 
47 
48 I LE 

49 

50 
5 1 
52 
53 G LN 

54 ARG 
5 5  PRO 
56 

5 7  GLY 
58 VAL 

59 PAO 
60 
6 1 ARG 
62 PHE 
63 SER 

64 GLY 
65 SER 
66 
67 S E R  
6 8  

69 ASN 
70 SER 
7 1  ALA 
72 S E R  
73 LEU 

74 
75 
76 
7 7  
78 

79 
80 
8 1  
8 2  
83 

84 
8 5  
8 6  
8 7  
8 8  

69 
90 
9 1  
92 
93 

94 
95 
95A 
958 
95C 

95D 
95E 
95F 
96 

THR 

SER 

LEU 

ASP 

ALA 

TYR 

CYS 

G LN 
SER 

97 VAL 

98 PHE 
99 G LY 

1 00 G LY 
1 0 1  GLV 
1 02 THR 

1 03 LYS 
1 04  
1 05 THA 
1 06 VAL 
1 06A LEU 

1 07 

1 08 G LN 
1 09 PRO 

1 
AMY LO ID 

-AR 
# 

ASP 
P H E  
M ET 
LEU 

THR 
G LN 
PRO 
HIS 

S E R  

V A L  
S E R  
GLU 
S E R  

PRO 
GLV 
LVS 
THR 
VAL 

THR 
P H E  
S E R  
CVS 
T H R  

G LY 
S E R  
G LY 
G LY 
S E A  

! L E  

A L A  
ASP 
S E R  
P H E  
VAL 

G LN 

TRP 
TYR 
G LN 
G LN 

ARG 
PRO 
G LY 
SER 
ALA 

PRO 
THA 
THA 
VAL 
I LE 

TYR 

ASP 
ASP 
ASN 
G LN 

ARG 
PRO 
SER 

G LY 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

G LY 
S E R  

# 
S E R  
A L A  

A S N  
S E R  
ALA 
S E R  
LEU 

TH R 
!LE 

S E R  
G LY 
L E U  

LYS 
T H R  
G L U  
A S P  
G L U  

A L A  
ASP 
TYR 
TYR 
CYS 

G LN 
SER 
TYR 
ASN 
SER 

ASN 
H IS 
H I S  

VAL 
VAL 

PHE 
GLY 
GLY 
G LY 
T H R  

LYS 
VAL 
THA 
VAL 
LEU 

GLY 
G LN 
PRO 

2 3 4 5 
LBV 
"CL 

# 

6 
GIO 

7 8 9 
YAM WAN WIN 

10 
N I G  
- 48  

# 

1 1  1 2  1 3  
KIN SLIT AMYLOID THO JAM MOR 

# -RS # 

ASP 
PHE 
M ET 
LEU 

THA 
G LN 
P R O  
H IS 

S E R  

VAL 
S E R  
G LU 
S E R  

P R O  
G L Y  
LYS 

TH R 
VAL 

i le 
i le 

S E R  
C Y S  
TH R 

A R G  
S E R  
ASP 
GLY 
TH R 

ILE 

ALA 
GLY 
TYR 
TYR 
VAL 

G LN 
TAP 
TYR 
G LN 
G LN 

A R G  
P R O  
G LY 
A R G  
A L A  

P R O  
T H R  
T H R  
V A L  
ILE 

PHE 

GLU 
ASP 
TH R 
G LN 

ARG 
PRO 
S E R  

G LY 
VAL 

PRO 
ASP 
A R G  
P H E  
S E R  

G LY 
S E R  

# 
S E R  
S E R  

ASN 
SER 
ALA 
S E A  
LEU 

TH R 
I L E  

S E R  
G LY 
L E U  

G L N  
TH R 
G L U  
A S P  
G L U  

A L A  
A S P  
TYR 
TYR 
CYS 
G LN 
S E R  
TYA 
ASP 
ARG 

ASP 
H I S  

TAP 
VAL 

P H E  
G LY 
G LY 
GLY 
THA 

LYS 
L E U  
T H A  
VAL 
LEU 

G LY 
G LN 
PRO 

ASP 
P H E  
MET 
LEU 

THR 
G LN 
PRO 
HIS 

S E R  

VAL 
S E R  
G L U  
S E R  

P R O  
G L V  

fl�� 
VAL 

THR 
ile 

S E R  
CVS 
T H R  

G LY 
SER 
GLY 
ASP 
S E R  

I L E  

ALA 

S E R  
TYR 
VAL 

asn asn asn ASP asn 
PHE PHE PHE PHE PHE 
M ET MET MET MET i le 
LEU LEU LEU LEU LEU 

asn asn ASP 
P H E  leu PHE 
MET MET MET 
LEU LEU L E U  

TH R THR T H R  THR THR THR i l e  TH R 
G LN G LN GLN G LN G LN G LN G LN glu 
PRO P R O  PRO PRO PRO PRO PRO PRO 

��� ��� ��� ��� S E R  S ER gE� ��� 
VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER SER S E R  
GLU G LU G LU G LU G LU G LU G LU G L U  
S E R  S E R  S E R  SER S E R  S E R  SER 

PRO PRO 
GLY GLY 
LYS LYS 
THR THR 
VAL VAL 

TH R THR 
ile i!e 

SER S E R  
C Y S  CYS 

THR THA 

ARG GLY 
SEA ASN 
SER SER 
GLY GLY 
S E R  SER 

ILE I L E  

ALA ALA 
SER S E R  
TYR ASN 
TYA TYR 
VAL VAL 

G LN G LN 
T R P  TRP 
TYR TYR 
G LN G LN 
LEU GLN 

ARG ARG 
PRO ARG 
G LY VAL 
S E R  S E R  
ALA ALA 

PRO PRO 
THR THR 
THR ILE 
VAL VAL 
ILE ILE 

TYR TYR 

G LU G LU 
ASP ASP 
ASN ASN 
G LN G LN 

ARG ARG 
PRO PRO 
SER LEU 

GLY GLY 
VAL VAL 

PRO PRO 
ASP ASP 
ARG ARG 
PHE PHE 
S ER S E R  

G LY GLY 
SER S E R  

# # 
SER SER 
S E R  S E R  

ASN ASN 
SER SER 
ALA ALA 
SER S E R  
LEU LEU 

THR 
VAL 
S E R  
G LU 
LEU 

LYS 
THA 
G LU 
ASP 
G LU 

ALA 
ASP 
TYR 
TYR 
CYS 

G LN 
S E R  
T Y R  
A S P  
S E R  

TH R 
I L E  

S E R  
GLY 
LEU 

LYS 
TH R 
G LU 
ASP 
G LU 

ALA 
ASP 
TYR 
TYR 
CYS 

G LN 
SER 
PHE 
ASP 
ASN 

ASN THR 
ASN ASN 

G LN 

TRP 
VAL 

P H E  
G LY 
GLY 
G LY 
TH A 

LYS 
LEU 
THR 
VAL 
LEU 

GLY 
G LN 
PAO 

G LY 
VAL 

P H E  
GLY 
GLY 
GLY 
THR 

LYS 
LEU 
THA 
VAL 
L E U  

G L Y  
G LN 
PRO 

P R O  PRO 
G LY GLY 

M� �:: 
VAL VAL 

THR ser 
i le i le 

SER SER 
CYS CYS 

THA SER 

ALA 

PRO 
GLY 
LYS 
THR 
VAL 

THR 
i le 

SER 
CYS 

PRO 
GLY 
LVS 
THR 
VAL 

THR 

PRO 
GLY 
LVS 
THR 
VAL 

THR 
met 

S E R  
CYS 

THA 

ARG 
THR 
SER 

ASP 
S E R  
I LE 

ALA 
S E R  
ASN 
TYR 
VAL 

GLN 
TAP 
TYR 
ARG 
G LN 

ARG 
PRO 
G LY 
G LY 
ALA 

PRO 
T H R  
THR 
LEU 
ILE 

TYR 

ASP 
THA 
ASN 
G LN 

ARG 
PRO 
TYA 

G LY 
VAL 

PRO 
ASN 
AAG 
PHE 
SER 

G LY 
S E R  

# 
S E R  
SER 

ASN 
SER 
ALA 
S E R  
L E U  

T H R  
I L E  

SER 
G LY 
LEU 

THA 
ASN 
ASP 
ASP 
THR 

ALA 
MET 
TYR 
PHE 
CYS 

G LN 
SER 
TYR 
ASP 
SER 

SER 
ASN 
LEU 

TRP 
VAL 

PHE 
G LY 
G LY 
G LY 
THA 

LYS 
LEU 
THA 
VAL 
LEU 

SEA 

GLN 
PRO 

PRO 
GLY 
LYS 

asn asn 
leu PHE 

MET MET 
LEU LEU 

THR leu 
G LN G LN 
PRO PRO 
HIS HIS 

S EA SER 

leu VAL 
SER SER 
asp 
S E R  

P R O  
G L Y  
LYS 
THA 

i te 
i le 
i le 

SER 
CYS 

THR 

ALA 
ASN 
GLY 
G LY 
ASN 

ILE 

GLY 
S E R  
HIS 

PAO 
VAL 

TRP 
TYR 
LYS 

PRO 
ASP 
SER 

LEU 
THR 
VAL 
LEU 

S E A  

G LN 
PRO 

• 
# OF # O F  

SEQUENCES AMINO 

1 3  
1 3  
1 3  
1 3  

1 3  
1 3  
1 3  
1 1  
1 3  

1 3  
1 3  
1 2  
1 1  

1 2  
1 2  
1 2  
1 1  
1 1  

1 1  
1 0  
1 0  
1 0  

9 

7 
7 
7 
7 
6 

1 
1 
7 

7 
6 
7 
7 
7 

5 

6 
6 
6 
5 

5 
6 
6 
6 
5 

5 
5 
5 
5 
5 

5 

5 
5 
5 
5 

5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
3 

5 
5 

5 
5 
5 
5 
5 

5 
6 
6 
6 
6 

6 
6 
6 

ACIDS 

2 
2 
2 
1 

3 
2 
1 
2 
1 

2 
1 
2 
1 

1 
1 
3 
2 
2 

3 
3 
1 
1 

2 

3 
3 
3 
3 
3 

1 
1 
1 

2 
3 
4 
3 
1 

1 
1 
3 
2 

1 
2 
3 
3 
1 

1 
1 
2 
2 
1 

2 
2 
2 
2 
1 

1 
1 
3 

1 
2 
1 
1 
1 

1 
1 

1 
2 
1 
2 
1 

3 
2 
2 
1 
2 

1 
2 
1 
2 
1 

4 
2 
3 

1 
2 
1 
1 
1 

2 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

1�l���! 
1 2(MET) 
1 3( LEU) 

1 1 (THR) 
1 2( G LN )  
1 3(PROJ 
1 0(HIS) 
1 3(SER) 

��l��M 
1 1 ( GLU) 
1 1(SER) 

1 2(PR0) 
1 2(GLY) 
1 0(LYS) 
1 0{THR) 
1 0(VAL) 

8(THR) 

18/lfE% 
1 0(CYS) 

8(THR) 

3( - ) 
4(SEA) 
3( - ) "  
5(GLY) 
4(SER) 

1 (ASP) 
1 (SEAl 
7(1LE) 

6{ALA) 
4{SER) 
2( � ) 

�l�X�5 
5(GLN) 
6(TRP) 
6(TYR) 
4(GLN) 
4(GLN) 

5(ARG) 
5(PR0) 
4(GLY) 
4(SER) 
5(ALA) 

5(PR0) 
S(THR) 
4(THR) 
4(VAL) 
5(1LE) 

4(TYR) 

3(GLU) 
4(ASP) 
4(ASN) 
5(GLN) 

5(ARG) 
5(PRO) 
3(SER! 

5(GLY) 
5(VAL) 

S(PRO) 

�!���) 
�!���l 
5(GLY) 
5(SER) 

5( SER) 
4(SER) 

S(ASN) 
S(SER) 
S(ALA) 
S(SER) 
5(LEU) 

�lTL
H

E�) 

5(SER) 
4(GLY) 
S(LEU) 

3(LYS) 
4(THR) 
4(GLU) 
5(ASP) 
4(GLU) 

S(ALA) 
4(ASP) 
5(TYR) 
4{TYR) 
5{CYS! 

5(GLN) 
5(SER) 
4(TYR) 
4(ASPl 
3(SER) 

2(ASN) 
3(ASN) 
1{ � ) 

S(PHE) 
5(GLY) 
S(GLY) 
S(G LY) 
S(THR) 

S(LY3) 
S( LEU) 
6(THR) 
6(VAL) 
6(LEU) 

4(GLY) 

6(GLN) 
6(PRO) 

VARIABILITY 

3.3 
2.4 
2 . 2  
1 .  
3.5 
2 .2 
1 .  
2.2 
1 .  

2.2 
1 .  
2 . 2  
1 .  

1 .  
1 .  
3.6 
2.2 
2.2 

4. 1 
3.8 
1 .  
1 .  
2.3 

7. 
5.3 
7. 

1 .  

2.3 
4.5 

1 4. 
4 .2 
1 .  

1 .  

1 .  
1 .  
4.5 
2.5 

1 .  
2.4 
4.5 
4.5 
1 .  

1 .  
1 .  
2 . 5  
2.5 
1 .  

2 . 5  
3.3 
2.5 
2.5 
1 .  

1 .  
1 .  
5 .  

1 .  
1 .  

1 .  
2 .5  
1 .  
1 .  
1 .  

1 .  
1 .  

1 .  
2.5 

1 .  
1 .  
1 .  
1 .  
1 .  

1 .  
2 . 5  
1 .  
2 . 5  
1 .  

5 .  
2 .5 
2.5 
1 .  
2.5 

1 .  
2 . 5  
1 .  
2.5 
1 .  

1 .  
1 .  
2.5 
2.5 
5. 

1 0. 
3.3 

5. 
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  

1 .  
2 .4 
1 .  
1 .  

3.  

1 .  
1 .  

l 
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r 
HUMAN HEAVY CHAINS SUBGROUP I 

INVARIANT 
RESIDUES 

1 
E U  

2· 
SIE 

3 4• 
HG3 WOL 
'CL 

# 
# 

5 
CA 

6 
NO 
'CL 

# 

• 
1 0 •  
STE 

1 60 

1 1  1 2  
BEN ZUC 

(I) # 
1 3  
01 

1 4  1 5  1 6• 
BOT OMM MAR 

# 'CL 
# 

• 
1 7  
Fl 

1 8  
vu 

1 9  
WAR 

20 
VIL 

21 22 23 24 
OUN ADA NOA SAW 

0 
1 
2 
3 
4 

PCA PCA gin PCA PCA gin PCA g l u  glu PCA 
VAL 
his 

LEU 

glu 
leu 

GLN 
LEU 

PCA 
VAL 
GLN 
val 

PCA asp 
VAL ser 
GLN pro 
LEU LEU 

gin 
VAL 
his 

LEU 

PCA PCA PCA PCA PCA PCA PCA PCA 
VAL VAL VAL VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU 

PCA 
VAL 
glu 

LEU 

VAL VAL VAL VAL VAL thr VAL VAL VAL 

LEU(.96) 
GLN GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
0 
A 
2 

F 
A 
3 

c 
D 
R 
3 

5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
21 
22 
23 
24 
25 
26 
2 7  
28 
29 
30 
31 
32 
33 
34 
35 
35A 
358 
36 
37 
38 
39 
40 
41 
42 
43 

S E A  

44 GLY 
45 L E U 
4'8 G LU 
4 7  T A P  
48 
49 
50 
51 
52 
52A 
528 
52C 
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 ARG 
67 
68 
69 
70 
71 
72 
73 
74 SER 
7 5  
76 
7 7  
7 8  
79 
80 
81 
82 
82A 
828 
82C 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

1 00  
1 00A 
1 008 
1 00C 
1 000 
1 00E 
lOOF 
1000 
100H 
1 001 
1 00J 
1 00K 
1 01 
1 02 

ALA 

CYS 

VAL VAL VAL met 
G LN GLN GLN GLN 
SE R SE R SER S E R  
GLY G L Y  G L Y  G L Y  
A L A  ALA A L A  ALA 
G LU GLU G L U  
VAL VAL VAL 
LYS LYS LYS 
LYS LYS LYS 
PRO PAO PAO 

G L U  
VAL 
LYS 
LYS 
PRO 

GLY 
SER 
SEA 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
A LA  
SE A 
G LY 
G LY 
T H R  
P H E  
SER 
AAG 
SER 
A LA  
ILE 
ILE 

GLY 
SEA 
SER 
VAL 
arg 

VAL 
thr 

CYS 
LYS 
thr 

SEA 
GLY 
GLY 
THA 
PHE 
SER 
GLY 
TYR 
THR 
ILE 

S E R  

G LY 
ala 

SE R 
VAL 
LYS 
VAL 
S E R  
CYS 
LYS 
ALA 

GLY 
SER 
SEA 
VAL 
arg 

VAL 
SER 
CVS 
LYS 
thr 

S E A  SE A 
GLY GLY 

tyr GLY 
THA THA 
PHE PHE 

SE A 
TYR 
TVA 
MET 
HIS 

val 
ASP 
TYR 
LYS 
GLY 
LEU 

TAP TAP T A P  TAP 
VAL VAL VAL VAL 
ARG ARG AAG ARG 
GLN GLN G L N  GLN 
ALA ALA ALA ALA 
PAO PRO PRO PAO 
GLY GLY GLY GLY 
GLN ARG GLN L YS 
GLY GLY GLY GLY 
LEU LEU LEU LEU 
GLU G LU GLU GLU 
TAP TAP TAP TRP 
MET VAL MET VAL 
G LY GLY GLY GLY 
GL Y SER !LE G LN 
ILE PRO ILE ILE 

VAL A LA  ASN PRO 
PRO L YS PRO LEU 

MET TAP SER AAG 
PHE T H A  G L  Y PHE 
GLY ASP G LY ASN 
PRO PRO SER GLY 
PRO PHE THA GLU 
ASN GLN SER VAL 
TYA GLV TYA LVS 
ALA VAL ALA ASN 
GLN TYR G LN PRO 
LYS ILE LVS GLY 
PHE L YS PHE SEA 
G LN TAP GLN VAL 
GLY GLU GLY VAL 
AAG ARG ARG ARG 
VAL VAL VAL VAL 
T HR THR THA SER 
ILE VAL MET VAL 

THA SER THA SEA 
ALA LEU ARG LEU 
ASP LYS ASP LYS 
GLU PRO THA PRO 
SER SER SEA SER 
T H R  PHE THR PHE 
ASN ASN SER ASN 
T H R  G LN THR GLN 
ALA ALA VAL ALA 
TVA TYR TVA HIS 
MET 
G L U  
LE U 
SEA 
SER 
LEU 
ARG 
SER 
GLU 
ASP 
THR 
ALA 
PHE 
TVA 
PHE 

CYS 
ALA 
GLV 
GLY 
TYR 
G LV 
ILE 

TYR 
SER 

MET 
GLU 
LEU 
VAL 
ASN 
LEU 
PHE 
ASN 
GLU 
ASP 
GLY 
ALA 
VAL 
TVR 
TVA 

CYS 
ALA 
ARG 
GLU 
TAP 
LVS 
GLY 
GLN 
VAL 
ASN 
VAL 
ASN 
PRO 

PHE 
PRO ASP 
GLU TVA 

MET MET 
GLU G LU 
LEU LEU 
SER SER 
SER S E A  
L E U  L E U  
A R G  PHE 
SER SER 
GLU GLU 
ASP ASP 
THR THR 
ALA ALA 
VAL VAL 
TVA TVA 
TVA TVA 

CVS CYS 
ALA A LA  
ARG A A G  

II G L U  
T V R  
G L Y  
P H E  
A S P  
THR 
SER 
ASP 
TVA 
TVR 

TYA 
TYR 
TYR 

1 03 GLU TRP TAP 
1 04 TVA G LV GLV 
1 05 ASN GLN GLN 
1 06 GLV GLY GLY GLY 

F 107 G L  Y VAL THR 
R 1 08 LEU LEU LEU 
4 1 09 VAL VAL VAL 

1 1 0  THR THR THR 

1 1 1  VAL VAL Va.L VAL 
1 1 2 SER !'.ER SER 

__ 1 1�3��S�E�R __ ___ """S"'E"-R'--'�'ER SER 

I -�----�---�-r- ". 

VAL 

�J'R 
GLY 
ALA 
G LU 
VAL 

��� 
PRO 
GLY 

ala 
S E R  
VAL 
LYS 

ile 
S E R  
C V S  
L V S  
lhr 

SEA 
GLY 

tyr 
T H R  
P H E  
SER 
HIS 

TYA 
ALA 
MET 

VAL VAL 
GLN GLN 
SEA SE R 
GLY GLV 
ALA ALA 
GLU 
VAL 

��� 
PRO 
GLY 
a la 

SER 
VAL 
arg 
VAL 
SEA 
CYS 
LYS 
ALA 

GLU 
VAL 
LYS 
LYS 
PRO 
GLY 
SEA 
SEA 
ala 
arg 
leu 

SER 
CYS 
LYS 
val 

VAL 
GLN 
SE A 
GLY 
ALA 
G L U  
VAL 
LVS 
LVS 
PAO 
GLY 
g l u  

S E A  
l e u  

LVS 
ile 

SER 

LYS 
g l y  

S E R  
GLV 

tyr 

SER SER 
G LY GLY 

THR 
PHE 

asp tyr 
asp 

PHE 
ile asn 

ASP THR 
SEA TYR 
TVA ASP 
ILE ILE 
HIS HIS 

TRP TAP 
ILE VAL 

AAG AAG 
G LN GLN 
ALA ALA 
PRO PRO 
G LV GLV 
HIS ARG 

GLY GLY 
·LEU LEU 
GLU GLU 
T A P  TAP 
VAL MET 
GLY ALA 
TAP VAL 
!LE VAL 

ASN HIS 
PAO PRO 

ASN SER 
SER ASP 
GLV ASP 
GLY ARG 
THR THR 
ASN THR 
TYR TYR 
ALA GLY 
PAO PAO 
ARG ARG 
PHE SE R 
GLN GLN 
GLV ALA 
ARG ARG 
VAL PHE 
T H A  THR 
MET VAL 
T H R  THR 
ARG AAG 
ASP ASP 
ALA SER 
SER SE R 
PHE THR 
S E R  THR 
THR THR 
ALA VAL 
TYR TVA 
MET 
ASP 
LEU 
AAG 
SER 
LEU 
ARG 
SER 
ASP 
ASP 
SER 
A LA  
V A L  
P H E  
T Y R  
CVS 

· ALA 
LYS 
SER 
ASP 
PRO 
PHE 
T A P  
S E R  
A S P  
TYR 
TVA 
ASN 
PHE 
ASP 
TYR 
SER 
TVR 
THR 
LEU 

MET 
GLU 
LE U 
THA 
ALA 
LE U 
ILE 

SER 
ALA 
ASP 
THR 
ALA 
ILE 

TVA 
TVA 
CYS 
ALA 
ARG 
GLY 
ALA 
HIS 

TYR 
SER 
ASP 
THR 
ASP 
ASP 
SER 
GLY 
THR 
SER 
LE U 

ASP G LV 
VAL PRO 
T A P  
GLV 
GLN 
GLV 
THR 
THR 
VAL 
7·- :� 
VAL 
SER 
SEA 

TRP 
GLV 
GLN 
G.LV 
THR 
LEU 
LEU 
ILE 

VAL 
::>EA 
SER 

VAL 
GLN 
SEA 
GLY 
ALA 

VAL 
g l u  

SER 
ser 

ALA 

VAL 
GLN 
SER 
GLY 
ALA 

VAL 
glu 

SE R 
GLV 
ALA 

G LU GLU GLU asp 
VAL VAL VAL leu 
LYS LYS ser val 
LVS LYS LVS 
PAO PRO PAO PRO 
GLY 

Jl�Fi 
leu 
arg 
lie 

S E R  

LYS 
gly 

8t� 
tyr 

GLY G LY GLY 
ala gly 

SER 
met 
LYS 
VAL 
SER 
CYS 
arg 

A LA 

3L� 
SE R 

G LV GLY 
gly his 

GLU 
VAL 

LYS gly 
LVS ile 

leu 
lys 
glu 
thr 
glu 

LVS ala 
glu 
asp 
arg 
ile 
ile 
lys 
glu 
glu 
g l u  
a l a  
arg 
LEU 
SEA 
GLV 
ARG 

SER ASP 

TAP MET 
ILE GLN 

ARG VAL 
GLN THR 
PRO SER 
PRO GLN 
GLY PAO 
LYS 
GLV 
LEU 
GLU 
TAP 

VAL 
G LY 
G LU 
ILE 

ASP 

TYR 
SER 
GLY 
THR 
THR 
ASP 
TVR 

LVS 
SER 
AAG 

MET 
SER 
LEU 
ASP 
THR 
SER 
VAL 
ASN 
L E U  
PHE 
SER 
LEU 
SER 
LEU 
THR 
SER 
VAL 
THA 
ALA 
ALA 
ASP 
THA 
ALA 
VAL 
TVA 
TVR 

CVS 
ALA 
ARG 

ARG 
TAP 
GLV 
SER 
GLY 
GLY >!:! LEU 
VAL 
THR 
VAL 

SER SEA 
SE R SER 

gin 

��'R 
GLV 
pro 
gly 
le u 
gly 

LYS 
PRO 
pro 
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iiUMAN HEAVY CHAINS SUBGROUP I (cont'd) 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
0 
R 
3 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

1 5  
1 6  
1 7  
1 8  
1 9  -

20 
21 
22 
23 
24 

25 
26 
27 
2 8  
29 

30 
3 1  
32 
33 
34 

35 
35A 
358 
36 
3 7  

3 8  
39 
40 
41 
4 2  

4 3  
4 4  
4 5  
4 6  
4 7  

4 8  
4 9  
5 0  
5 1 
52 
52A 
529 
52C 
53 
5 4  

5 5  
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
6 7  
68 
69 

70 
71 
72 
73 
74 

75 
7 6  
7 7  
78 
79 

80 
81 
82 
82A 
828 

82C 
83 
84 
85 
66 
87 
88 
89 
90 
9 1  

9 2  
93 
94 
95 
96 

97 
98 
99 

1 00 
l OOA 

1008 
l OOC 
1 000 
l OOE 
l OO F  

l OOG 
1 00 H  
1 001 
1 00.I 
1 00K 

1 0 1  
1 02 
1 03 
1 04 
1 05 

1 06 
F 107 
A 1 08 
4 1 09 

1 1 0 

1 1 1  
1 1 2  

25• 26 
KOH RIC 

gin 
VAL 
GLN 
L E U  

PCA 
VAL 
leu 

� 

27 28 29 30 3 1  
W I S  V A U  L E B  SAC D E E  

ii # # # 

PCA 
met 
GLN 

GLY 
VAL 

# 
# 

THR 

VAL 
S E R  
S E A  

PCA 
VAL 

PCA 
VAL 

gty 
ala 

PRO 
GLX 
GLX 
THR 
ASX 

L E U  
VAL 
ILE 

THR 

VAL 
S E A  
S E R  

VAL 
arg 

Ue 

TYR 
TYR 

CY S 
T H R  
G LY 
A RG 
G LY 

M ET 
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32 33 34 II OF # O F  
L E A  HAR HUS SEQUENCE S  AMINO 

ACI D S  

pea 
L E U  

pea 
LEU 

M E T  
A S N  
S E R  

L E U  
A R G  
VAL 
GLX 
ASX 

T H R  
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
ASX 
AAG 

ASX 
ASX 
TYR 
GLY 
ASX 

PHE 

ASX 
TYR 
TAP 
GLY 
GLX 

G LY 
THR 
L E U  
VAL 
T H R  

VAL 
T H R  
S E R  

30 
30 
29 
25 

1 4  
1 4  
1 4  
1 5  
1 5  

1 4  
1 4  
1 5  
1 4  
1 4  

1 4  
1 2  
1 1  
1 2  
1 3  

1 2  
1 1  

9 
1 1  
1 1  

1 0  
1 0  
1 0  

8 
8 

8 
8 
8 
8 
8 

8 

8 
8 

8 
8 
8 
8 
8 

7 
7 
7 
7 
7 

7 
7 

6 

7 
7 
7 
7 
7 

6 
6 
6 
6 
7 

7 
6 
6 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
9 
9 

9 
9 
9 
7 
7 

7 
6 
6 
6 
5 
5 
4 
4 
2 
2 

2 
2 
1 
1 
3 

7 
8 
8 
8 
8 

8 
9 
8 
8 
9 

9 
1 0  
1 0  

5 
6 
6 
2 

4 
2 
1 
2 
4 

3 
2 
5 
2 
2 

3 
4 
2 
5 
3 

4 
3 
2 
3 
5 

3 
2 
4 
3 
2 

5 
7 
2 
6 
4 

5 

2 
3 

2 
2 
3 
2 
2 

4 
1 
1 
1 
1 

2 
2 
7 
3 
6 

6 
5 
3 
5 
4 
6 
3 

4 
3 
4 
3 
4 

5 
1 
2 
2 
3 

2 
3 
2 
5 
1 

3 
3 
3 
3 
3 

2 
3 
2 
5 
3 

2 
4 
4 

3 : 4 
1 : 2 

3 
1 
3 
2 
2 

1 
2 
3 
5 
6 

6 
5 
5 
5 
4 

4 
3 
4 
2 
2 

2 
2 
1 
1 
3 

4 : 5 
5 : 6 
2 : 3 

3 
3 : 5  

1 
4 
3 
3 
2 

OCCURRENCES 
O F  MOST COMMON 

AMINO ACID 

2 1 (PCA) 
25(VAL) 
22(GLN) 
24(LEU) 

1 1 (VAL) 
1 0(GLN) 
1 4(SER) 
1 4(GLY) 
1 2(ALA) 

1 2(GLU) 
1 2(VAL) 

9(LYS) 
1 3(LYSI 
1 3(PRO) 

1 2(GLY) 
4( + l 

l O(SER) 
7(VAL) 
6 (  + ) 

6(VAL) 
9(SERJ 
8(CYS) 
9(LYS) 
4(ALA) 

8(SER) 
9(GLY) 

�H��� 
7(PH E )  

3!SE RI 
2(ASP) 
5(TYR) 
2( + ) 
4(1LE) 

3(HIS) 

m�r: 
7(ARG) 
7(GLN) 
6(ALA) 
7(PRO) 
7(GLY) 

2( + ) 
7(GLY) 
7(LE U) 
7(GLU) 
7(TRP) 

�I��� 
1 (  + ) 

�!���) 
4{PR0) 

2(SER} 
2( + ) 

4(GLY) 
2( + ) 
4(THA) 
2(ASN) 
5(TYR) 

3(ALA) 
3(PR0) 

�!P�E\ 
4(GLN) 

3(GLY) 
7(ARG) 

�!¥�M 
3( + ) 

4{THR) 
3{ + ) 
5(ASP) 
2( • ) 
7(SER) 

�!AsN\ 
4(THR) 
4(ALA) 
5(TYR) 

�f�EJl 
7(LEU) 
3(SER) 
6(SEA )  

7(LEU) 
4(ARG) 
5(SE A l  

5(GLU) : 4(GLU) 
8(ASP) : 7(ASP) 

6(THA) 
8(ALA) 
6(VAL) 

:H�m 
9(CYS) 
8(ALA) 
6!AAGI 
2( + ) 
2(TYR) 

2(GLY) 
2(PHE) 
2(TYA) 

2(ASN�(�EtlsP) 

2(ASP) 
2(TYR) 
1( + ) 

�! ! J 
1 (  + ) 
1 (  .. ) 
1 (TYA) 
1 (THR) 
1( + ) 

3(ASP) : 2(  + 

3(TYA) 
6(TAP) 
6(GLY) 

S(GLN) : 4(GLN) 

8(GLY) 
4(THR) 
6(LEU) 
6(VAL) 
8(THA) 

9(VAL) 
9(SER) 

1 0!SER) 

• 

VARIABILITY 

7.1 
7.2 
7.9 
2.1 

5.1 
2.8 
1 .  
2. 1 
5. 

3.5 
2 3  
8.3 
2.2 
2.2 

3.5 
1 2. 

2.2 
8 6  
6 .5 
8. 
3.7 
2.3 
3.7 

1 4. 

3 . 8  
2.2 
8. 
4 .  
2 . 3  

1 3. 
28. 

3 . 2  
2 4 .  

8 .  

1 3. 

2.3 
4.8 

2.3 
2.3 
4.  
2.3 
2.3 

1 4. 
1 .  
1 .  
1 .  
1 .  

3 . 5  
2.3 

49. 
4.2 

2 1 .  

21 . 
1 8. 

5.3 
1 8. 

7. 
2 1 .  

4.2 

8. 
6. 

1 2. 
6. 
7. 

1 2. 
1 .  
2.4 
2.4 
7. 

3.5 
7 .  
2 . 8  

1 8. 
1 .  

7. 
5 . 3  
5 . 3  
5. 3 
4.2 

2.3 
4.2 
2.3 

8. 
6.4 

4 . 8  8 .  
1 .  2.3 

4 .  
1 .  
4. 
2.3 
2 . 3  

1 .  
2 . 3  
4.5 

1 8. 
2 1 .  

21 . 
1 5. 
1 5. 
1 5. 

9.3 1 8. 
1 3. 1 6. 

2.7 4.  
4.  

4 . 8  : 10.  

1.  
9. 
4.  
4 .  
2.3 

1 .  
2 . 2  
1 .  
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ANTIBODY SPECIFICITIES: HUMAN HEAVY CHAINS SUBGROUP I 

2) SIE: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 
"+) WOL: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

1 0) STE: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
1 6) MAR: ANTl-LIPOPROTEIN LIPASE 
25) KOH: ANTI-HUMAN GAMMA G GLOBULIN 

CLASS: HUMAN HEAVY CHAINS SUBGROUP I 
1) EU: IGG1 -KAPPA 
2) SIE: !GM-KAPPA 
4) WOL: IGM-KAPPA 
5) CA: IGG1-
6)  ND'CL: IGE-
7) MOT: IGG-
8) BRO'IGCi: IGG-KAPPA 

1 0) STE: IGG1-
1 1 ) BEN(I): IGG3-
1 2) ZUC: IGG3-
1 3) DI: IGM-
14) BOT: IGM-
15) OMM'CL: IGG3-
16) MAR: IGM-
1 9) WAR: IGG1 -
20) VIL: IGG3-LAMBDA 
2 1 )  DUN: IGG4-
22) ADA: IGA-
23) NOR: IGA-
24) SAW: IGG2-
25) KOH: IGM-LAMBDA 
26) RIC: IGG3-
27) WIS: IGG3-
28) VAU: IGG1 -
29) LES: IGGl-
30 )  SAC: IGG1 -KAPPA 
34) HUS: 1GG3-

REFERENCE: HUMAN HEAVY CHAINS SUBGROUP I 

1 62 • 

1 )  EU: CUNNINGHAM,B.A .• RUTISHAUSER.U . •  GALL,W.E .• GOTTLIEB.P.D. ,WAXDAL.M.J. & EDELMAN.G.M. ( 1 970) BIOCHEMISTRY.9.31 61 -31 70. (CHECKED BY 
AUTHOR} 

2) SIE: Ac'����'ft.�J'·:V �u���'it·r1?1J���1 �����.:�I>.�
A
�·�<;.·p��/8:3[,9s98��0Jl������rr�� .

. �:5�2�-�:'o�·J.D. ( 1981 ) BIOCHEMISTRY.20.5816-5622. 

3) HG3'CL: RECHAVl.G . •  RAM . .  0., GLAZER.L . •  ZAKUT.R. & GIVOL.D. ( 1983) PROC.NAT.ACAO.SCl .USA.60.655-659. (CHECKED BY AUTHOR 01/04183) 
4) WOL: ANDREWS.D.W. & CAPRA,J.O. ( 1981 ) PROC.NAT.ACAD.SCl.USA.78.3799-3803: ANOREWS,O.W. & CAPRA.J.O. ( 1981 ) BIOCHEMISTRY.20.5816-5822. 

(CHECKED BY AUTHOR 1 1 / 15182): ANDREWS.D.W. & CAPRA.J.D. (1981 ) BIOCHEMISTRY.20.5822-5830. 
5) CA: PITCHER.S.E. & KONIGSBERG.W. ( 1970) J.BIOL.CHEM .. 245.1267-1274. (CHECKED BY AUTHOR) 
6) ND'CL: BENNICH,H. & VON BAHR-LINDSTROM.H. ( 1974) PROGRESS IN IMMUNOLOGY.1 .49-58: BENNICH.H .H  .. JOHANSSON.S.G.O. & VON 

BAHR-LINDSTROM.H. ( 1978) IN  IMMEDIATE HYPERSENSITIVITY: MODERN CONCEPTS AND DEVELOPMENTS. BACH.M.K . . ED . . PP.1 -36. MARCEL  
DEKKER.NEW YORK; KENTEN.J.H.,MOLGAARD.H.V.,HOUGHTON.M . •  DERBYSHIRE,R.B . .  VINEY.J. ,BELL.L.0. & GOULD.H.J. {1982) 
PROC.NAT.ACAD.SCl .USA, 79.6661 -6665. 

7) MOT: {��i��:e�··��A�
G
�Hg

R
o��o1J;�982) MOL.IMMUNOL .. 19 , 1095- 1 103: KOJlMA.M .. KOIDE.T .. ODANl,S. & ONO.T. (1 986) MOL.IMMUNOL .. 23.1 69-1 74 

8) BRO'IGG: HOPPER,J.E.,NOYES.C. ,HEINRIKSON.R. & KESSEL.J.W. ( 1976f J. IMMUNOL .. 1 1 6.743-746; HOPPEA.J.E. & BRAHN.E. (1977) J. IMMUNOL. , 1 1 9. 

�fN'l4�e.bc��c��g.:
J

i AUTHOR 08125178 WHO POINTED OUT HAT BRO" IS SAME AS BRIGG AND SUGGESTED THAT IT SHOULD BE 

9) THO: HOPPER.J.E. & BRAHN,E. ( 1 977) J. IMMUNOL. ,1 1 9. 847-849. (CHECKED BY AUTHOR 08125178) 
10 )  STE: FISHER.C.E .. PALM.W.H. & PRESS.E.M. ( 1 969) FESS LETTERS.5.20-22. {CHECKED BY AUTHOR) 
1 1 )  BEN(I): KAPLAN.A.P . •  HOOD,L..TERRY,W.0. & METZGER.H. (1 971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
1 2) ZUC: FRANGIONE.B. & MILSTEIN.C. ( 1969) NATURE,224,597-599. (CHECKED BY AUTHOR) 
1 3) 01: KOHLEA.H .• SHIMIZU.A..PAUL.C . . MOORE.V. & PUTNAM.F.W. { 1970) NATURE.227. 1 31 8-1320: FLORENT.G .• LEHMAN.D. & PUTNAM.F.W. (1 974) 

BIOCHEMISTRY,1 3.2482-2498. (CHECKED BY AUTHOR 06/1 5183) 
1 4) BOT: BARNIKOL-WATANABE.S.,MIHAESCO.E. ,MIHAESCO.C .• BARN!KOL.H.U. & HILSCHMANN.N. ( 1 964) Z.PHYS!OL.CHEM .. 365,105- 1 1 8. 
1 5) OMM'CL: ALEXANDER.A .• STEINMETZ.M .. BARRITAULT.D .. FRANGIONE.B .. FRANKLIN,E.C.,HOOD.L. & BUXBAUM.J.N. (1 982) PROC.NAT.ACAO.SCl.USA.79. 

3260-3264. (CHECKED BY AUTHOR 06/1 7183) 
1 6) MAR: KAPLAN.A.P . •  HOOD.L..H:RRY.W.D. & METZGEA.H. ( 1971 ) IMMUNOCHEMISTAY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
1 7) Fl: MONTGOMERY,P.C . .  BELLO,A.C. & ROCKEY.J.H. ( 1970) BIOCHIM.BIOPHYS.ACTA.200.258-266. (CHECKED BY AUTHOR) 
1 8) VU: MONTGOMERY.P.C .. BELLO.A.C. & ROCKEY.J.H. ( 1970) B IOCHIM.BIOPHYS.ACTA,200.258-266. (CHECKED BY AUTHOR) 
19) WAR: KAPLAN.A.P. ,HOOD. L.,TERRY.W.D. & METZGER.H. ( 1971 ) IMMUNOCHEMtSTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
20) VIL: KAPLAN,A.P . .  HOOD,L .• TERRY.W.D. & METZGER.H. (1971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
21 ) DUN: KAPLAN.A.P . •  HOOD.L . •  TERRY.W.0. & METZGER.H. ( 1971 ) IMMUNOCHEMISTRY.8.801 -61 1 .  (CHECKED BY AUTHOR) 
22) ADA: KAPLAN.A.P . .  HOOD.L .. TERRY.W.D. & METZGER.H. (1 971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
23) NOR: KAPLAN,A. P.,HOOD.L .. TERRY.W.D. & METZGEA.H. ( 1971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
24) SAW: KAPLAN,A. P . .  HOOD,L.TERRY.W.D. & METZGER,H. ( 1971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
25) KOH :  KAPLAN,A.P .. HOOD.L..TERRY,W.D. & METZGEA.H. { 1971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
26) RIC: KAPLAN.A.P . . HOOD.L..TERRY,W.D. & METZGEA.H. (1 971 ) IMMUNOCHEMISTRY.8.801 -81 1 .  (CHECKED BY AUTHOR) 
27) WIS: FRANKLIN.E.C . •  PRELLl.F. & FRANGIONE,B. {1 979) PROC.NAT.ACAD.SCLUSA.76.452-456. (CHECKED BY AUTHOR 07/18179) 
28) VAU: FRANKLIN,E.C . .KYLE,A. ,SELIGMANN.M. & FRANGIONE,B. ( 1979) MOL.IMMUNOL., 1 6,91 9-921 .  (CHECKED BY AUTHOR 12110182) 
29) LEB: FRANKLIN.E.C.,KYLE.A..SELIGMANN.M. & FRANGIONE.B. ( 1979) MOL. IMMUNOL . .  1 6.919-921 . (CHECKED BY AUTHOR 12110182) 
30) SAC: PARR.O.M. ( 1 981 ) MOL. IMMUNOL .• 1 8,257-259. (CHECKED BY AUTHOR 03102182) 
31 ) DEE: FRANGIONE.B. & MILSTEIN.C. (1 967) NATURE.216.939-941 . (CHECKED BY AUTHOR) 
32) LEA: FRANGIONE.B. & FRANKLIN,E.C. ( 1977) PROG.IMMUNOL .. 3,278-288. (CHECKED BY AUTHOR 07/1 8179) 
33) HAR: FRANGIONE,B. & FRANKLIN.E.C .  ( 1977) PROG.IMMUNOL .. 3,278-288. (CHECKED BY AUTHOR 07/1 8179) 
34) HUS: WANG.A.C. & FUOENBERG,H.H. (1 975) ARCH.BIOCHEM.BIOPHYS .. 1 68.657-664. (CHECKED BY AUTHOR 09/23177) 

NOTES: HUMAN HEAVY CHAINS SUBGROUP I 
IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1 : SET 1 :  VAU[28).LEBl29). (2 IDENTICAL) 
FR2: SET 1: EU[ 1 l .HG3'CU31 .  (2 IDENTICAL) 

SET 2: WOU4) .  (IDENTICAL TO 2 HUMAN V-H-111: TIU4J.TEl l 1 0] . )  
FR3: SET 1 :  N D"CU61. (IDENTICAL TO 1 HUMAN V-H-111: U266'CU106J . )  
FR4: SET 1: WOU4]. (IDENTICAL TO 2 HUMAN V-H-11: MCE'(4),NZU[ 15 1 ;  4 HUMAN V-H-111: TIU4l.DOB[31 J .WEA[33J .NIE(34I : AND 1 MOUSE 

V-H-l l lA: MOPC47A,[48J.) 
SET 2: ND"CU6l. ( IDENTICAL TO 1 HUMAN V-H-11: HIG1 "CU 101 :  1 HUMAN V-H-111: U266'CU 1061 : AND 1 MOUSE V·H-llA: HDEX12[ 1 5).) 

IDENTICAL SETS OF COMPLEMENTARITY DETERM INING REGIONS: 
CDR1 : 
CDR2: 
CDR3: SET 1 :  HG3'CU3J . (IDENTICAL TO 1 HUMAN V-H-11 1 :  LAMBDA-VH26'CU2J ; 1 MOUSE V-H-IB: PJ1 4'CU221 : AND 5 MOUSE V-H-llB: 186-2"CU31. 

1 86-1 "CU5].1 02·cu 1 5).23'CU 1 8).3'CU261.) 
SET 2: NO'CU6l. (IDENTICAL TO 1 HUMAN V-H-111: U266'CU106J . )  

IDENTICAL SETS OF J-MINIGENES: 
SET 1 :  ND'CU6J . ( IDENTICAL TO 1 HUMAN V-H-11: HIG1 "CU10] ;  ANO 1 HUMAN V-H-1 1 1 :  U266"CU 106j . ) 
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• 
NOTES: HUMAN HEAVY CHAINS SUBGROUP I (cont'd) 

SPECI FIC NOTES :  

• 
1 63  

3 )  HG3'CL: THE AMINO ACID SEQUENCE I S  O BTAINED B Y  TRANSLATING THE NUCLEOTIDE SEQUENCE O F  A CLONE O F  HUMAN FETAL LIVE R G E NO M IC 
DNA 

6) ND'CL: THE AM INO ACID SEQUENCE IS OBTAIN E D  BY TRANSLATING THE NUCLEOTIDE SEQUENCE O F  A CLONE O F  MOUSE CONA IT 
CORRE SPONDS TO THE AMINO ACID SEQUENCE DETE R M I N E D  E A R L I E R  E X C E PT THAT THE AMINO ACID SEQUENCE DETE R M I NATION GAYE 
PCA AT POSITION 1 .  VAL AT 2.  VAL AT 34, GLY AT 35. ILE AT 48 AND HIS AT 49. 

7) MOT: PAPAIN CLEAVES BETWE E N  ARG 56 AND THR 57, AND BETW E E N  ARG 62 AND SER 63 

1 2) ZUC: IT WAS FROM A CASE O F  HEAVY C HA I N  oisEASE. 

1 4) BOT: IT WAS FROM A CASE O F  !GM HEAVY CHAIN DISEASE. 

1 5)  OMM'CL: THE AMINO ACID SEQUE NCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE O F  A CLONE O F  HUMAN CELL LINE CDNA IT 
WAS FROM A CASE O F  HEAVY CHAIN DISEASE. 

27) WIS: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. ITS RE SIDUES AT POSITIONS 106 ANO 1 09 A R E  ASN AND CYS RESPECTIVELY, WHICH DO 
NOT C O R R E S POND TO T H E  USUAL RE SIDUES FOUND AT THESE POSITIONS IN HUMAN HEAVY CHAIN SUBGROUP I 

28) VAU: IT WAS FROM A CASE OF HEAVY C HAIN DISEASE. 

29) LEB: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 

30) SAC: IT WAS FROM A CASE O F  HEAVY CHAIN DISEASE. 

+ THE FOLLOWING WERE EQUALLY ANO MOST FREQUENTLY OCCURRING: 

AT POSITION 
1 6  
1 9  
33 
43 
50 
54 
56 
62 
69 
71 
73 
75 
95 

1 000 
1 00 E  
1 00F 
1 00G 
1 00 H  
1 00K 
1 01 

R ESIDUES 
(ALA.SER) 
(LYS.ARG) 
(TVA.ALA) 

(L YS,ARG,GLN) 
(TRP, I L E , VAL.SER.GL Y,GLU,GLN) 

{PHE .SERJ 
(PRO.GLY) 
(LYS.ARG) 
(VAL. M E T )  
(LEU.ARG) 
(PRO.THR) 
(PHE.THR) 
(GLY.GLU) 

(TYR, PRO, S E R,ASN) 
(PHE.GLY) 
(THR,ASP) 
(TYR, SERJ 
(LEU. S E R )  

(TYR. PHE, LE U )  
(PRO.ASP) 

339 of 389 BI Exhibit 1094



HUMAN HEAVY C:JAINS SUBGROUP II 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
A 
3 

c 
0 
A 
3 

F 
A 
4 

0 
1 
2 
3 
4 
5 
6 
7 

INVARIANT 
R E SIDUES 

8 GLY 
9 

1 0  
1 1  L EU 
1 2  VAL 
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  LEU 
1 9  
20 LEU 
2 1  T H R  
2 2  C Y S  
23 
24 
25 
26 GLY 
27 
28 
29 
30 
31 
32 
33 
34 
35 
35A 
350 
36 TRP 
37 
38 ARG 
39 
40 
41 PRO 
42 G LY 
43 
44 
45 LEU 
46 GLU 
47 TAP 
48 
49 
50 
51 
52 
52A 
52B 
52C 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 LE U 
64 
65 
66 ARG 
67 
68 
69 
70 
71 
72 
73 
74 SEA 
75 
76 ASN 
77 
78 
79 
80 LEU 
81 
82 
82A 
82B 
82C 
83 
84 
85 
86 ASP 
87 
88 
89 
90 TVA 
9 1  
92 CYS 
93 
94 
95 
96 
97 
98 
99 

1 00 
100A 
1 00B 
1 00C 
1 000 
1 00E 
1 00F 
1 00G 
1 00 H  
1 001 
1 00J  
100K 
1 01 
1 02 
1 03 
1 04 
1 05 
1 06 
1 07 
1 08 
1 09  
n o  
1 1 1  
1 1 2  
1 1 3 

1 2 
COR DAW 

3 
O U  

PCA PCA PCA 
VAL VAL VAL 
THR THR T H R  
LEU LEU LEU 
ARG ARG 
GLU G L U  
S E R  S E R  
G L Y  G L Y  
P R O  PRO 
ALA 
LEU 
VAL 
LYS 
PRO 

ALA 
LEU 
VAL 
t�'b 

thr 
GLU 
S E R  
G LY 
PRO 
ALA 
LEU 
VAL 
LYS 
PRO 

THR T H R  lys 
GLN G LN GLN 
THR THR pro 
LEU LEU LEU 
THR THR THR 
LEU LEU LEU 
THR T H R  THR 
CYS CYS CYS 
THR THR T H R  
P H E  PHE PHE 
SER SER 
GLY GLY 
PHE PHE 
SER SER 
LEU LEU 
SER SER 
SER GLY 
T H A  GLU 
GLY THR 
MET MET 
CYS CYS 
VAL VAL 
G LY ALA 
TAP TRP 
ILE ILE 

ARG 
GLN 
PRO 
PRO 
GLY 

ARG 
GLN 
PRO 
PRO 
GLY 

S E R  
G L Y  
P H E  
S E R  
L E U  
S E R  
T H R  
S E A  
A R G  
M E T  
A R G  
V A L  
S E R  
T A P  
I L E  

A R G  
A R G  
P R O  
P A O  
G L Y  

LYS 
G LY 
LEU 
GLU 
TAP 

GLU LYS 
ALA ALA 
LEU LEU 
G L U  GLU 
TAP TAP 

LEU LEU LEU 
ALA A LA  ALA 
ARG TAP AAG 
I LE ASP I LE 

ASP ILE ASX 

TAP LEU ASX 
ASP ASN ASX 
ASP ASP ASP 
ASP ASP LYS 
LYS LYS PHE 
TYA TYA TYR 
TVA TVR T A P  
ASX G L V  S E R  
THA ALA THR 
S E A  SEA S E A  
L E U  LEU LEU 
GLU GLU AAG 
THA 
ARG 
LEU 
THR 
ILE 

SEA 
LVS 
ASP 
THA 
S E A  
A A G  
A S N  
GLN 
VAL 
VAL 
LEU 
THA 
M ET 

ASP 
PRO 
VAL 
ASP 
THA 
ALA 
THR 
TYA 
TVA 
CYS 
ALA 
ARG 

ILE 
THA 

THA 
ARG 
LEU 
ALA 
VAL 
SEA 
LVS 
ASP 
THA 
S E A  
LYS 
ASN 
GLN 
VAL 
VAL 
LEU 
SEA 
MET 
ASN 
THA 
VAL 
GLV 
PAO 
GLY 
ASP 
THA 
ALA 
THA 
TVA 
TVA 
CVS 
ALA 
AAG 
SER 
CVS 

T H A  
A A G  
L E U  
S E A  
I LE 

S E A  
LYS 
ASN 
ASP 
SER 
LVS 
ASN 
GLN 
VAL 
VAL 
LEU 
ILE 

MET 
I LE 

ASN 
VAL 
ASN 
PAO 
VAL 
ASP 
T H R  
A L A  
T H R  
T V A  
T V A  
CYS 
ALA 
AAG 
VAL 
VAL 

VAL GLY ASN 
I LE ScR SEA 

PRO GLN VAL 
A LA  TYR M E T  
PRO PHE ALA 
A LA  G LV 
G LV TYA 
TYA TVA 

TYR 
TVA 
TVA 

MET M E T  
A S P  A S P  ASP 
VAL TVR VAL 
TRP TAP TRP 
GLV GLV GLV 
AAG GLN LVS 
GLV GLV GLY 
THR ILE THA 
PRO LEU T H R  
V A L  VAL VAL 
THA THA THR 
VAL VAL VAL 
SER SER S E R  

• 
4 5 6 

HE MCE' CE-1 
# 'CL 

PCA 
ile 

THR 
LEU 
lys 

GLU 
SER 
GLY 
PRO 
thr 

LEU 
VAL 
LYS 
PRO 
THR 
f�R 
LEU 
THR 
LEU 
THR 
CVS 
THR 
PHE 
SER 
GLV 
PHE 
SER 
LEU 
SER 
THA 
SER 
GLY 
VAL 
GLY 
VAL 
GLY 
TAP 
ILE 

ARG 
GLN 
ARG 
PRO 
G LV 
LVS 
A LA  
LEU 
GLU 
TAP 
LEU 
ALA 
PHE 
ILE 

ASN 

TAP 
ASP 
ASP 
ASP 
ASN 
ARG 
TYR 
SEA 
PRO 
S E R  
LE U 
AAG 
S E R  
A A G  
L E U  
THR 
GLY 
THA 
LVS 
ASP 
THR 
SER 
ARG 
ASN 
GLN 
VAL 
VAL 
LEU 
THR 
I LE 

THR 
ASN 
MET 
ASP 
PRO 
VAL 
ASP 
S E R  
G LY 
THR 
TVA 
PHE 
CVS 
ALA 
HIS 

ARG 
PRO 
PRO 
TAP 
ARG 
PHE 
THR 
GLV 
ASN 
LEU 
GLY 
G LV 

PHE 
ASP 

TAP 
GLY 
GLN 
GLV 
THR 
LEU 
VAL 
THA 
VAL 
S E R  
S E A  

# 

gin 
VAL 
asn 
LEU 
ARG 
GLU 
SER 
GLY 
PRO 
ALA 
LEU 
VAL 
LVS 
ala 

THR 
his 

THR 
LEU 
THR 
LEU 
T H R  
CYS 
THR 
PHE 
SER 
GLY 
leu 

SEA 
val 
asn 
THA 
ARG 
G LV 
M ET 
S E A  
VAL 
S E A  
TAP 
ILE 

AAG 
GLN 
PAO 
PAO 
G LY 
LYS 
ALA 
LEU 
G LU 
TAP 
LEU 
ALA 
ARG 
I LE 

ASP 

PCA 
VAL 
T H A  
L E U  
lys 

GLU 
asn 
GLY 
PRO 
thr  

LEU 
VAL 
LVS 
PRO 
THA 
fl�R 
LEU 
THR 
LEU 
THA 
CYS 
THA 
leu 

SEA 
GLV 
leu 

SER 
LEU 
thr 

THR 
ASP 
GLY 
VAL 
ALA 
VAL 
GLV 
TAP 
ILE 

AAG 
GLN 
GLY 
PRO 
GLY 
ARG 
ALA 
LEU 
GLU 
TRP 
LEU 
ALA 
TAP 
LEU 
LEU 
TVA 

TAP TAP 
ASP ASP 
ASP ASP 
ASP ASP 
LYS LYS 
TYA ARG 
TYA PHE 
G LY SER 
THA PAO 
S E R  SE R 
LEU LEU 
G L U  LVS 
THR SER 
ARG AAG 
LEU LEU 
THR THR 
ILE VAL 

SER THR 
LVS ARG 
ASP ASP 
THA THA 
SER SER 
LYS LYS 
ASN ASN 
G LN GLN 
VAL VAL 
VAL VAL 
LE U LEU 
LYS THA 
VAL MET 
T H A  THR 
ASN ASN 
MET MET 
ASP ASP 
PRO PRO 
ALA VAL 
ASP ASP 
THA THA 
ALA ALA 
THR THR 
TVA TVA 
TYA TYR 
CVS CVS 
ALA VAL 
ARG HIS 
MET AAG 
G LN H I S  
V A L  PRO 
THR ARG 
MET THA 
VAL LEU 
ARG ALA 
GLU 
VAL 
MET 
ILE 

THA 
SER 
ASN 
ALA 
PHE PHE 
ASP ASP 
ILE VAL 

TRP TRP 
G LY GLV 
GLN GLN 
GLV GLY 
THA THR 
MET LVS 
VAL VAL 
THA ALA 
VAL VAL 
SER SER 
S E R  

7 
SUP-Tl 
VH-JA 

'CL 
# 

gin 
VAL 
gin 

LEU 

3L"u 
S E R  
G LY 
PAO 
gly 

LEU 
VAL 
LYS 
PRO 

LEU 
T H R  
CYS 
THA 
val 

SER 
GLY 
�r;, 

ile 
S E R  
S E R  
GLY 
TYR 
TVA 
TAP 
GLV 

TAP 
I LE 

AAG 
GLN 
PRO 
PRO 
G LV 
LYS 
G LV 
LEU 
GLU 
TAP 
I LE 

G LV 
S E A  
I LE 

TVA 
HIS 

S E A  
G LV 
S E R  
T H A  
TVA 
TVA 
ASN 
PAO 
SER 
LEU 
LVS 
SER 
AAG 
VAL 
THR 
ILE 

SER 
VAL 
ASP 
THA 
S E R  
LVS 
ASN 
GLN 
PHE 
SER 
LEU 
LVS 
LEU 
SEA 
S E A  
VAL 
THA 
ALA 
ALA 
ASP 
THA 
ALA 
VAL 
TV A 
TV A 
CVS 
ALA 
ARG 
VAL 
ARG 
ARG 
ARG 

TYA 
S E A  
S E R  
ALA 
S E A  
LVS 
ILE 
ILE 

PHE 
G LV 
S E A  
G L V  
T H R  
A R G  
L E U  
S E R  
I L E  

A R G  

1 64 

8• 9 1 0  
NEWM WAH HIG1 

'CL 

PCA 
VAL 
gin 

LEU 

3L"x 
SER 
GLV 
PRO 

gly 
LEU 
VAL 
t�'b 
ser 

GLN 
THA 
LEU 

LEU 
THA 
CVS 
THA 
val 

SEA 
GLV 
ser 
thr 

phe 
SER 
ASN 
ASP 
TVA 
TVA 
THA 

TRP 
VAL 
ARG 
GLN 
PRO 
PAO 
GLV 
ARG 
GLV 
LEU 
GLU 
TAP 
ILE 

GLV 
TVA 
VAL 
PHE 

TVA 
HIS 

GLY 
THR 
SEA 
ASP 
ASP 
THR 
THA 
PRO 
LEU 
ARG 
SER 
ARG 
VAL 
THR 
MET 
LE U 
VAL 
ASP 
THA 
SEA 
LVS 
ASN 
GLN 
PHE 
SER 
LEU 
AAG 
LEU 
S E A  
SEA 
VAL 
THA 
ALA 
ALA 
ASP 
THR 
ALA 
VAL 
TVA 
TVA 
CYS 
ALA 
ARG 
ASN 
LEU 
I LE 
ALA 
GLY 
CVS 
ILE 

ASP 
VAL 
TRP 
GLV 
GLN 
GLY 
S E R  
L E U  
VAL 
THR 
VAL 
SER 
S E R  

arg 
leu 
gin 

LEU 

3L
n
u 

S E R  
G LY 
PRO 
gly 

LEU 
VAL 
LVS 
PRO 

�� THA 
LEU 

LEU 
THA 
CVS 

ile 
val 

SER 
GLY 
gly 
pro 
ile 

arg 
AAG 
THR 
GLY 
TYR 
TVA 
TRP 
GLV 
TAP 
ILE 

ARG 
GLN 
PRO 
PRO 
GLV 
LYS 
G LV 
LEU 
GLU 
TRP 
ILE 

GLV 
GLV 
VAL 
TVA 

TVA 
T H R  
GLV 
S E R  
I L E  

TYA 
TYR 
ASN 
PAO 
S E R  
LEU 
ARG 
GLV 
ARG 
VAL 
THR 
I LE 

SEA 
VAL 
ASP 
THA 
SER 
AAG 
ASN 
GLN 
PHE 
S E R  
L E U  
A S N  
L E U  
A R G  
S E R  
M E T  
S E R  
ALA 
ALA 
ASP 
THR 
ALA 
MET 
TYA 
TVA 

.J�� 
gin 
LEU 
g in 
gin 
trp 

GLV 
ala 
gly 

LEU 
VAL 
LVS 
PRO 
ser 
glu 

THA 
LEU 

LEU 
THR 
CVS 
ala 
val 

&t'? 
gly 

SER 
phe 
SEA 
GLY 
TYA 
TYR 
TAP 
SEA 

TRP 
I LE 

ARG 
GLN 
PAO 
PRO 
GLV 
ARG 
GLV 
LEU 
GLU 
TAP 
ILE 

GLY 
GLU 
I LE 

ASN 

HIS 
SEA 
GLY 
SER 
THA 
ASN 
TVA 
LVS 
THR 
SER 
LEU 
LYS 
SER 
AAG 
VAL 
THR 
ILE 

SER 
LEU 
ASP 
THR 
SEA 
LYS 
ASN 
LEU 
PHE 
SEA 
LEU 
LVS 
LEU 
SER 
SE R  
VAL 
THA 
ALA 
ALA 
ASP 
THA 
ALA 
VAL 
TVA 
TVA 

CVS CVS 
ALA A LA  

A A G  ARG 
GLY GLV 
ASN LEU 
PRO LE U 
PRO ARG 
PRO GLV 
TYA GLV 
TVA TAP 
ASP ASN 
I LE ASP 

G LV VAL 
THA ASP 
GLY TVA 
SEA TVA 
ASP TVA 
ASP GLV 
GLY MET 
I LE 
ASP ASP 
VAL VAL 
TAP TAP 
GLY GLV 
GLN GLN 
GLY GLV 
THA THR 
THR THA 
VAL VAL 
H I S  THA 
VAL VAL 
SER SER 
SER SER 

1 1  
CAR 

LEU 
THR 
CYS 
THA 
val  

SEA 
GLY 

1 2  
SA 

THA 
CVS 
THR 
val 

SER 
GLY 
gly 

SER 

1 3  
10 

PCA 
VAL 
THR 
LEU 

1 4  
SPA 

# 

PCA 
glu 
glu 
val 

AAG 
GLU 
SEA 

1 5  
NZU 

# 

MET 
ASP 
PRO 
VAL 
ASP 
SER 
GLV 
THR 
TVA 
PHE 
CYS 
ALA 
HIS 

ARG 
PRO 
PAO 
TAP 
ARG 
PHE 
THR 
SER 
ASP 
LEU 
GLV 
SEA 

PHE 

• 
1 6  

E R i  

S E R  A S P  
PAO VAL 
TAP TRP 
GLV G LY 
GLN AAG 
GLY GLY 
THA THA 
LE U THA 
VAL VAL 
THA THR 
VAL VAL 
SE R SER 
SER ALA 

# OF # OF 
SEQUENCES AMINO 

12 
12 
1 2  
1 2  
1 1  
1 1  
1 1  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 1  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 1  
1 1  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

8 
7 

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

2 

9 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
10 
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

9 
9 

1 0  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 0  
1 0  
1 0  

7 
7 
7 
6 
6 
5 
4 
3 
4 
8 

1 2  
1 1  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  

8 

ACIDS 

3 
4 
4 
2 

4 : 5 
2 
3 
1 
2 
3 
1 
1 
2 
2 
3 
3 
2 
1 
2 
1 
1 
1 
3 
3 
2 
1 
5 
3 
4 
4 
5 
7 
4 
4 
8 
3 
3 
1 
2 
1 
2 
3 
1 
1 
3 
2 
1 
1 
1 
2 
2 
7 
4 
6 

5 
5 
2 
4 
6 
4 
4 

5 : 6 
3 
2 
1 
3 
3 
1 
2 
3 
4 
3 
4 
2 
2 
1 
2 
1 
2 
2 
2 
1 
6 
4 
5 
3 
2 
5 
2 
3 
1 
2 
2 
3 
1 
2 
1 
2 
2 
7 
9 
7 
7 
7 
e 
8 
6 
6 
5 
5 
4 
2 
4 
3 
3 
4 
3 
4 
2 
2 
4 
2 
4 
5 
2 
4 
2 
2 
3 

OCCURRENCES 
OF MOST COMMON 

AM INO ACID 

8(PCAJ 
9(VAL) 
6(THA) 

1 1 (LEU) 
4( .,. ) : 4(ARG) 

1 0(GLU) : 9(GLUJ 
9(SEA) 

l O(GLY) 
9(PR0) 
4( + ) 

1 0(LEU) 
1 0{VAL) 

8{LYS) 
9{PR0) 
5{THA) 
5(GLU) 
9(THR) 

1 0(LEU) 
6(THA )  

1 1 (LEU) 
1 2(THA) 
1 2{CYS) 
1 0{THR) 

6(VAL) 
1 1 (SEA) 
12(GLY) 

4(PHE )  
9(SEA) 
5(LEU) 
7(SEA) 
4(THA) 
2( ... ) 
5(GLY) 
4(MET) 
2( - ) 
6(VAL) 
4!GLVJ 

1 0(TAP) 
9(1LE) 

10(AAG) 
9(GLN) 
8(PA0) 

10(PAO) 
1 0(GLV) 

6(LYS) 
5( - ) 

1 0(LEU) 
1 0(GLU) 
1 0(TRP) 

6(LEU) 
6(ALAJ 
3(ARG) 
6(1LE) 

3(ASN) · 3(ASP) 
1 (  + ) 

4(TRP) 
5(ASP) · 4(ASP) 

6(ASP) 
5(ASP) 
4(LYS) 
6(TYA) 
7(TVR) 

3( + ) : 3(SER) 
5(THA) 
9(SER) 

1 0(LEU) 
4(ARG) 
5!SER! 

1 0(ARG) 
6(LEU) 
8(THA) 
6(1LE) 
7(SEA) 
5(LVS) 
9(ASP) 
9(THR) 

1 0(SER) 
7(LVS) 

10(ASN) 
mek�: 
6(VAL) 

10(LEU) 
3( + ) 
4( + ) 
3( - ) 
4( - ) 
5( + ) 
5(ASP) 
7(PRO) 
5( + ) 

1 1 (ASP) 
9{THA) 
9(ALA) 
7(THR) 

1 1 (TVR) 
9(TVR) 

1 1 (CVS) 
1 0(ALA) 

8(ARG) 
3(ARG) 
2(  ... ) 
4(PR0) 
3(AAG) 
2( + ) 
2( + ) 
2( .. ) 
2(GLV) 
2(ASP) 
2(  � ) 
2(GLV) 
2( + ) 
3(TVR) 
1 (  + ) 
1( � ) 
2(ALA) 
4(PHE) 

1 0(ASP) 
7(VAL) 

1 1 (TAP) 
1 1 (GLV) 

8(GLN) 

,M¥��! 
5(THA) 

1 1 (VAL) 
9(THAJ 

1 1 (VAL) 
1 1 (SER) 

6!SEAl 
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HUMAN HEAVY CHAINS SUBGROUP II (cont'd) 

VARIABILITY 

0 
1 4.5 
2 5.3 
3 8. 
4 2.2 
5 1 1 .  1 4. 
6 2.2 2.4 
7 3.7 
8 1 .  
9 2.2 

1 0 7.5 
1 1  1 .  
1 2  1 .  
1 3  2.5 

F 14  2.2 
R - 1 5  6. 
1 1 6  6. 

1 7  2.2 
1 8  1 .  
1 9  3.3 
20 1 .  
2 1  1 .  
22  1 .  
23 3.6 
24 6. 
25 2.2 
26 1 .  
27 1 4. 
28 3.7 
29 8. 
30 5.7 
31 1 3. 

c 
32 35. 
33 8. 0 34 1 0. 

R 
1 35 40. 

35A 
358 
36 1 .  
37 2.2 
38 1 .  
39 2.2 
40 3.8 

F 41 1 .  
R 42 1 .  
2 43 5. 

44 4. 
45 1 .  
46 1 .  
47 1 .  
48 3.3 
49 3.3 
50 23. 
51 6.7 
52 20. 
52A 
528 
52C 
53 1 1 .  
54 1 0. 1 3. 

c 55 3.3 D 
R 56 8. 
2 57 1 5. 

58 6.7 
59 5.7 
60 1 7. 6. 20. 
61 
62 2.2 
63 1 .  
64 7.5 
65 6. 
66 1 .  
67 3.3 
68 3.8 
69 6.7 
70 4.3 
71 8. 
72 2.2 
73 2.2 
74 1 .  
75 2.9 
76 1 .  
77 2.2 
78 3.3 
79 3.3 

F BO 1 .  
R 81 20. 
3 82 1 0. 

82A 
828 
82C 
83 1 1 .  
84 3. 1 
85 6.6 
86 1 .  
87 2.4 
88 2.4 
89 4.7 
90 1 .  
91 2.4 
92 1 .  
93 2.2 
94 2.8 
95 26. 
96 50. 
97 19. 
98 26. 
99 35. 

1 00 40. 
1 00A 

c 1 008 
0 100C 
R 1 000 
3 1 00E 

100F 
1 00G 
1 00H 
1 001 
1 00J 
100K 
1 01 3.6 
1 02 6.3 
1 03 2.2 
1 04 2.2 
1 05 6. 
1 06 2.2 

F 1 07 5.3 
R 1 08 1 2. 
4 1 09 2.2 

1 1 0 5.3 
1 1 1  2.2 
1 12 2.2 
1 1 3  4. 
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1 66 • ANTIBODY SPECIFICITIES: HUMAN HEAVY CHA.BGROUP II 
8) NEWM: ANTl-3-(3'-HYOROXY-3'.T , 1 1 ' , 1 5',TETRAMETHYL HEXAOECYL) 2-METHYL 1 ,4 NAPHTHOOUINONE(VIT.K10H) 

CLASS: HUMAN HEAVY CHAINS SUBGROUP II  

1 )  COR: IGG1-
2) DAW: IGG1 -LAMBDA 
3) OU: !GM-KAPPA 
4) MCE': !GM-KAPPA 
6) HE: IGG 1 ·  
8 )  NEWM: IGG1-LAMBDA 
9) WAH: !GO-LAMBDA 

12) SA: IGG2-LAMBDA 
1 5) NZU: IGM-
1 6) ERi: IGO-

REFERENCE: HUMAN HEAVY CHAINS SUBGROUP II 
l) COR: PRESS.E.M. & HOGG.N.M. (1970) BIOCHEM.J .. 1 1 7,641 -660. {CHECKED BY AUTHOR) 
2) DAW: PRESS.E.M. & HOGG,N.M. ( 1 970) BIOCHEM.J .. 1 1 7,641 -660. (CHECKED BY AUTHOR) 
3) OU: PUTNAM.F.W .. SHIMIZU.A .. PAUL..C . .SHINOOA,T. & KOHLER.H. j 1 971 ) ANN.N.Y.ACAD.SCl..1 90,63-103. (CHECKED BY AUTHOR 06115183) 
4) MCE': GERBE R-JE NSON.B . .  KAZIN,A..KEHOE.J.M .• SCHEFFEL.C ..  ERICKSON.B.W. & LfTMAN,G.W. (1 981 ) J.fMMUNOL ..  1 26. 1 2 1 2-1 2 1 6. (CHECKED BY AUTHOR 

1 2/1 5180) 
5) ">:E-1 'CL: TAKAHASHl,N.,NOMA,T. & HONJO.T. ( 1984) PROC.NAT.ACAO.SCl.USA.81.51 94-5198. 
6) HE: CUNNINGHAM.B.A..GOTTUEB.P.D . .  PFLUMM,M.N. & EDELMAN.G.M. [1971 ) PROGRESS IN IMMUNOLOGY (8.AMOS.ED.).ACADEMIC PRESS.N.Y . .  PP.3-24. 

(CHECKED BY AUTHOR) 
7) SUP-T1 VH-JA'CL: DENNY,C.T .. YOSHIKAl,Y .• MAK.T.W .• SMITH. S.O .. HOLLIS.G.F. & KIRSCH.I.A. (1 986) NATURE,320.549-551 . 
8' NEWM:co"i?ke1��e'6J·R��g:Je1sM6:���.�6�2�:!s�d��K_f�k60a�·'j5�.5���L:s 1J?J�� ��0fa���·Ag:��l.���i?1r=36.�ci3�4t;F'�T���o�y A�'6T��� WHO 

MORE RECENTLY REVISED RESIDUES 5,24.28.29.30,31, 33.34,35.35A.35B.59.60 AND 101 ) ;  POWAK.R.J .. AMZEL.l.M .. CHEN.B.L .. CHIU.Y.Y .• 

PHIZACKERLEY, R. P.,SAUL,F. & YSERN.X. (1 976) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL.,41 .639-645: POWAK,R.J ..  NAKASHIMA.Y.,CHEN, 
B.L. & KONrGSBERG,W. ( 1977) BIOCHEMISTRY.16,341 2-3420. THE SEQUENCE LISTED I N  THE LAST REFERENCE IS GIVEN IN THE TABLE. 
(CHECKED BY AUTHOR, W.K., 09130178) 

9) WAH: PUTNAM.F.W .. TAKAHASHl,N .. TETAERT.O . •  DEBUIRE.B. & LIN.L.C. (1981 ) PROC.NAT.ACAO.SCl.USA.78.6168-6172. (CHECKED BY AUTHOR 1 1 130181 ) ;  
TAKAHASHl,N . .  TETAERT.O .. DEBUIRE.B.,LIN.L. & PUTNAM,F.W. (1982) PROC.NAT.ACAD.SCl.USA.79.2650-2654. 

1 0) HIG1'CL: KUOO.A.,ISHIHARA,T . .  N!SHIMURA,Y. & WATANABE.T. (1985) GENE,33, 1 8 1 - 1 89. (CHECKED BY AUTHOR 1 0101185) 
1 1 )  CAR: FRANGIONE.B. (1 968) PH.D. THESIS, UNIVERSITY OF CAMBRIDGE. (CHECKED BY AUTHOR) 
1 2) SA: MILSTEIN,C. & FRANGIONE.B. (1971 ) BIOCHEM.J .. 121 .217-225. (CHECKED BY AUTHOR) 
1 3) 10: MONTGOMERY.P.C ..  BELLO.A.C. & ROCKEY.J.H. (1 970) BIOCHIM.BIOPHYS.ACTA.200.258-266. (CHECKED BY AUTHOR) 
1 4) SPA: FRANGIONE.B. & FRANKLIN.E.C. {1979) J.IMMUNOL. . 1 22, 1 1 77-1179. (CHECKED BY AUTHOR 07118179) 
1 5) NZU: ERICKSON,B.W . .  GERBE R-JENSON.B . .  WANG.A.C. & LITMAN.G.W. ( 1 981 ) MOL.fMMUNOL . .  19,357-365. (CHECKED BY AUTHOR 1 1 /30/8 1 )  
1 6) ERi: MILSTEIN,C.P. & OEVERSON.E.V. (1980) IMMUNOLOGY,40.657-664. (CHECKED BY AUTHOR 1 1 130182) 

NOTES: HUMAN HEAVY CHAINS SUBGROUP II 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FR1 : 
FR2: SET 1: SUP-Tl VH-JA' C U 7J.WAH{9]. (2 IDENTICAL) 
FR3: 
FR4: SET 1: MC��"g·�z�6�sJ2 J?H:�;�1�������att

" : ALSO 1 HUMAN V-H-1: WO U 4l :  4 HUMAN V-H-llf: TIU4l,OOB{31l,WEAl33!.NIEi34J: 

SET 2:  HIG1 'CU 101. (IDENTICAL TO 1 HUMAN V-H-1: ND'CU6J: 1 HUMAN V-H-111: U266' C L.{ 1 06l : AND 1 MOUSE V-H-llA: HDEX12{ 1 5J . )  

IDENTICAL S E T S  O F  J-MINIGENES: 
SET 1: HIG1 'CLl 1 0}. (IDENTICAL TO 1 HUMAN V-H-1: NO'CL.{6]; ANO 1 HUMAN V-H-lll: U266'C U 1 06J.) 

SPECIFIC NOTES: 
4) MCE': IT IS A CRYOIMMUNOGLOBULIN AND IS DESIGNATED BY THE AUTHORS AS MCE. IN ORDER TO DIFFERE NTIATE IT FROM ANOTHER MCE 

SEQUENCED BY CAPRA ET AL. IT IS DENOTED AS MCE '. 
5) CE-1 'CL: CELL LINE CESS 

71 
SUP-T1 c���g�'oJ1 1f4 

FJl��G� f��IE
v� cf��[E,,t'�'6G 

J�R�/'t:18ir�'f�g��T�ifiiLt,1_jJ,Itt���\ij111,H H�B�;�rUbE�<lJGcd· cb�'\ �����s�c;_�To�F THE 
IMMUNOGLOBULIN GENE ANO PART OF THE T-LYMPHOCYTE RECEPTOR FOR ANTIGEN GEN E .  

1 4 )  SPA: fT W A S  FROM A CASE O F  HEAVY C H A I N  DISEASE. 
1 5) NZU: IT I S  A CRYOIMMUNOGLOBULIN. 

+ THE FOLLOWING WERE EQUALLY ANO MOST FREQUENTLY OCCURRING: 

AT POSITION 
5 

1 0  
32 
35 
44 
52A 
60 
81 
82 
82A 
82B 
82C 
85 
96 
99 

100 
100A 
100D 
100F 
1 00H 
1 001 

RESIDUES 
(ARG.GLN) 

(T�'i:..1tti�:.§P) 
{CVS.SER) 
{ALA.GLV) 
{TVA.HIS) 
(SER,ASN) 
ILYS.THR) 
(LE U.MET) 
{THR.SER) 
(SER.ASN) 
(VAL.MET) 
{VAL.ALA) 
{PRO . LE U )  

(PRO.ARG.GL V) 
{TYR.PHE) 
(ALA.THR) 
{TYR.LEU) 
{TYR.GLY) 

(TYR.SER.ASP,ASN) 
(SER.GLY.ASP) 
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HUMAN HEAVY CHAINS SUBGROUP I l l  

F 
A 
1 

c 
D 
A 
1 

F 
A 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 :!-
1 4  

1 5  
1 6  
1 7  

-18 
1 9  

20 
2 1  
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
35A 
35B 
36 
37 

38 
39 
40 
4 1  
4 2  

4 3  
44 
45 
46 
47 

48 
49 
50 
5 1  
5 2  
52A 
52B 
52C 
53 
54 
55 
56 
57 
58 
59 

60 
6 1  
6 2  
63 
64 
65 
66 
67 
68 
69 

70 
71 
72 
7 3  
74 

75 
76 
7 7  
7 8  
79 

80 
8 1  
82 
82A 
82B 

82C 
83 
84 
85 
86 

87 
88 
89 
90 
9 1  

92 
93 
94 
95 
96 
97 
98 
99 

1 00 
1 00A 

1 008 
1 00C 
1 000 
1 00E 
1 00F 

1 00G 
1 00H 
1 001 
1 00J 
1 00K 

1 01 
1 02 
1 0 3  
1 04 
1 05 

1 06 
1 07 
1 08 
1 09 
1 1 0  

INVARIANT 
RESIDUES 

LEU(.97) 

SER(.97) 
GLY(.99) 
GLY(.98) 

PR0(.95) 

GLY 

SER(.97) 
LEU(.97) 

CYS 

SER(.98) 

��m�i 

TAP 
VAL(.95) 

AAG(.97) 
GLN(.97) 

G LV 

LYS(.97) 

LEU(.97) 

T A P  

LVS 

GLY(.97) 
ARG 
PHE(.97) 

ILE(.97) 

SER(.97) 
ARG 

MET(.95) 

TVR(.98) 
TVA(.95) 

CVS 

GLV{.97) 

GLY(.97) 

VAL(.97) 

1 •  
TUR 

GLU 
VAL 
G LN 
LEU 

L E U  
G LU 
SER 
G LY 
G LY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY 
GLY 
SER 
LEU 

ARG 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
G LV 
PHE 
THR 
PHE 

SER 
ARG 
VAL 
LEU 
SER 

SER 

TAP 
VAL 

ARG 
G LN 
ALA 
PRO 
GLY 

LVS 
G LY 
LEU 
GLU 
T A P  

VAL 
SER 
GLY 
ARG 
LEU 

ASN 

ALA 
SER 

SER 
ASN 
LEU 
H I S  

P H E  

ALA 
VAL 
SEA 
ALA 
G LN 

G LV 
ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASN 
ASP 
SER 

LVS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
LEU 
SER 

LEU 
GLN 
ALA 
GL U 
ASP 

THR 
ALA 
LEU 
TVA 
TYR 

CVS 
ALA 
ARG 
L E U  
SER 

VAL 
THR 
A LA  
V A L  
A L A  

PHE 

ASP 
VAL 
TAP 
GLV 
G LN 

G LV 
THR 
LVS 
VAL 
SER 

2 
LAMBDA 

-VH26 
'CL 

# 
# 

GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
G LY 
G LY 

G LV 
LEU 
VAL 
GLN 
PRO 

GLY 
GLV 
SER 
LEU 

ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
G LV 
PHE 
THR 
PHE 

SER 
S E R  
TYR 
ALA 
MET 

S E R  

T A P  
VAL 

A A G  
GLN 
ALA 
PRO 
GLV 

LVS 
GLV 
LEU 
GLU 
TAP 

VAL 
SER 
ALA 
I L E  

S E R  

G LV 

SER 
G LY 

G LV 
SER 
THR 
TVA 
TVA 

G LV 
ASP 
SER 
VAL 
LVS 

GLV 
ARG 
PHE 
T H A  
I L E  

S E A  
A R G  
A S P  
A S N  
SER 

LVS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
AAG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CVS 
ALA 
LVS 

# 

3• 4 5 
POM TIL WAS 

G LU GLU GLU 
VAL VAL VAL 
G LN GLN GLN 
LEU LEU LEU 

LEU LEU LEU 
GLU GLU GLU 
SER SER SER 
GLV GLV GLV 
GLV GLV GLY 

GLV GLV GLV 
LEU L E U  LEU 
VAL VAL VAL 
GLN G LN G LN 
PRO PRO PRO 

G LV GLV GLV 
G LV GLV GLV 
SER SER SER 
LEU LEU LEU 

ARG ARG ARG 

LEU LEU LEU 
SER SER SER 
CVS CVS CVS 
ALA ALA ALA 
ALA ALA ALA 

SER SER SER 
GLV GLV GLV 
PHE PHE PHE 
THR THR ser 
PHE PHE PHE 

SER SER SER 
SER THR THR 
SER TYA ASP 
ALA VAL ALA 
MET MET MET 

SEA SER TVA 

TAP TAP TAP 
VAL VAL VAL 

ARG ARG ARG 
G LN GLN G L N  
ALA ALA ALA 
PRO PAO PRO 
GLV GLV GLV 

LYS LVS LYS 
G LY GLV GLV 
LEU LEU LEU 
GLU GLX GLU 
TAP TAP TAP 

VAL VAL VAL 
ALA GLV ALA 
TAP ALA TAP 
LYS ILE LVS 
TYR GLX TVA 

GLU GLY GLN 

ASN 
GLY 

ASN 
ASP 
LVS 
HIS 

TYA 

ALA 
ASP 
SEA 
VAL 
ASN 

GLY 
ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASN 
ASP 
S E R  

LYS 
ASN 
THR 
LEU 
TVA 

LEU 
LEU 
MET 
ASN 
SER 

LEU 
G LN 
ALA 
GLU 
ASP 

THR 
ALA 
LEU 
TVA 
TVA 

CYS 
ALA 
ARG 
ASP 
ALA 

GLY 
PRO 
TYR 
VAL 
SER 

LEU 
SE R 

VAL 
SER 
G LX 
S E R  
TVA 

ALA 
ASX 
SEA 
VAL 
LVS 

GLV 
ARG 
PHE 
THR 
!LE 

SE R 
ARG 
ASP 
ASP 
SER 

LVS 
ASN 
THR 

MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
LVS 
G LV 
LYS 

VAL 
S ER 
ALA 
TVA 
TVA 

PRO PHE 
THR 
PHE 

GLU 
ALA 

SER 
ASN 
SER 
HIS 

PHE 

ALA 
ASP 
THR 
VAL 
ASN 

GLY 
AAG 
PHE 
THR 
ILE 

SER 
ARG 
ASN 
ASP 
SER 

LYS 
ASN 
THR 
L E U  
TVA 

LEU 
G LN 
MET 
ASN 
ARG 

LEU 
G LU 
ALA 
G LU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
PHE 
ARG 

G LN 
PRO 
PHE 
VAL 
G LN 

PHE 
PHE PHE 

ALA ASX ASP 
HIS TVA VAL 
TVA TAP PHE 
GLV G LV GLV 
GLN GLX GLN 

G LV GLV GLY 
THA THR THR 
LEU LEU L E U  
V A L  VAL VAL 
THR THR THR 

1 1 1  VAL 
1 1 2  SER SER 

6 
HF2-
1/13B 

GLU 
VAL 
G LN 
LEU 

LEU 
GLU 
SER 
G LV 
G LV 

GLV 
L E U  
VAL 
G LN 
PRO 

G LV 
G LV 
SER 
L E U  

A R G  

L E U  
S E R  
CVS 
ALA 
ALA 

SER 
G LV 
PHE 
lys 

PHE 

SER 
SER 
TVA 
ALA 
M ET 

SER 

TAP 
VAL 

ARG 
G LN 
ALA 
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'IGM 

LAY GRA' F R  M U  V I N  HF3- B E N  ZAP J O N  K EA 
# # 1 6/6 (Ill) 

GLU GLU GL U G LU GLU GLU GLU 
VAL VAL VAL VAL VAL VAL VAL 
G LN G LN GLN G LN GLN G LN GLN 
LEU LEU LEU L E U  LEU LEU LEU 

ala GLU GLU GLU GLU GLU GLU GLU asp GLU 
VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU LEU L E U  LEU 

LEU 
G LU 
SER 
G LY 
G LV 

G LV 
LEU 
VAL 
G LN 
PRO 

G LV 
G LV 
SE R 
LEU 
ARG 

LEU 
SE R 
CVS 
ALA 
ALA 

SER 
G LV 
PHE 
lys 

PHE 

SER 

LEU 

��'A 
GLY 
GLV 

GLV 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SEA 
L E U  
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
PHE 

SER 

val 
GLU 
SER 
GLV 
GLV 

GLY 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
PHE 

SER 

val val val val LEU 
G LU GLU GLU GLU GLU 
SE R SER SER SER S E R  
GLV GLY GLV G L V  G LV 
GLY GLY GLV GLV G LV 

GLV GLV GLV GLV GLV 
LEU LEU LEU LEU LEU 
VAL VAL VAL VAL VAL 
GLN GLN GLN GLN G LN 
PRO PRO PRO PRO PRO 

GLV 
GLV 
SER 
L E U  
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 

GLV GLV GLV G LV 
GLV G LY GLY G LY 
SER SER SER S E A  
LEU LEU LEU LEU 

ARG AAG AAG ARG 

LEU LEU LEU LEU 
S E R  SER SEA SER 
CVS CVS CYS CYS 
ALA ALA ALA ALA 
ALA ALA ALA ALA 

SER SEA SER SEA 
GLY GLY GLV GLV 
PHE PHE PHE PHE 
THR THR THR THR 
PHE PHE PHE PHE 

SER SER asx SER 
SER SER SER 
TVA TVA TVA 
ALA ALA TAP 
M ET MET MET 

THR 
SER 
ALA 
VAL 

TYR ALA THR ALA 
TYR ASX TVA S E A  
A S N  TYR THR ALA 
MET MET MET MET 

SER SER HIS 

TAP TAP TAP 
VAL VAL VAL 

ARG ARG ARG 
GLN GLN GLN 
ALA ALA ALA 

PAO 
GLV 

LVS 
G LV 
LEU 
VAL 
TAP 

TYR ASN VAL SER 

TAP TAP TAP TAP 
VAL VAL VAL VAL 

ARG ARG PRO ARG 
GLN G LN GLY G LN 
ALA VAL ALA ALA 
PRO THR PRO PRO 
GLV GLV GLV G LY 
LVS LVS ARG LVS 
GLY GLV GLV G LY 
LEU LEU LEU LEU 

G LU GLU GLU 
TAP TAP TAP 

VAL VAL VAL 
SER GLV SER 

VAL 
ALA 

ARG TAP ALA 
I L E  ARG ILE 

ASN TVA GLY 

SEA GLU 

ASP 
GLV 

S E A  
S E A  
T H A  
T H A  
TYA 

ALA 
ASP 
SEA 
VAL 
LVS 

GLY 
AAG 
PHE 
THR 
!LE 

SER 
ARG 
ASP 
ASN 
ALA 

LVS 
ASN 
THR 
LEU 
TVR 

LEU 
GLN 
MET 
ASN 
SEA 

L E U  
ARG 
ALA 
G L U  
ASP 

GLV 
SER 

SER 
LEU 
THR 
HIS 

TYR 

THR 
ALA 

GLY 
ASP 
GLN 
TYR 
TVR 

ALA ALA 
VAL ASP 
SER SE R 
VAL VAL 
GLN LVS 

GLV G LV 
ARG ARG 
PHE PHE 
THR THR 
ILE I LE 

SER SER 
ARG ARG 
ASN ASN 
ASP ASP 
SER SER 

LVS LYS 
ASN ASN 
THR THR 
LEU LEU 
TVA TYR 

LEU LEU 
GLN ASN 
MET M ET 
LEU ASN 
SER SEA 

LEU L E U  
GLU ARG 
PAO ALA 
GLU GLU 
ASP ASP 

THR THA THR 
ALA ALA ALA 
VAL VAL VAL 
TVA TVA TVA 
TVA TVA TVA 

CVS CVS CYS 
ALA ALA ALA 
ARG ARG ARG 

VAL SEA 
T H A  PRO 

PRO VAL 
ALA SER 
ALA LEU 
ALA VAL 
SER ASP 

LEU GLV 
THR TAP 

PHE 
SER 

LEU 
TVA 
TVA 

TYR 
TYR 
GLV 

ALA S E R  
VAL 
TAP TAP 
GLV GLV 
GLN GLN 

GLV GLV 
THA THR 
LEU LEU 
VAL 
THA 

TAP 
LVS 
TVA 

GLU 

ASN 
GLV 

ASN 
ASP 
LYS 
H I S  

TVR 

ALA 
ASP 
SER 
VAL 
ASN 

GLV 
AAG 
PHE 
THA 
I LE 

SEA 
AAG 
ASN 
ASP 
SEA 

LVS 
ASN 
T H A  
L E U  
T Y R  

L E U  
G L N  
M ET 
ASN 
G LV 

L E U  
G L N  
ALA 
GLU 
VAL 

S E A  
ALA 
ILE 

TVA 
TVA 

CVS 
ALA 
AAG 
ASP 
ALA 

GLV 
PRO 
TVR 
VAL 
S E R  

P R O  
THR 
PHE 

PHE 

ALA 
HIS 

TRP 
GLY 
G LN 
GLV 
THR 
LEU 
VAL 
THR 

val 
GLU 
SER 
G LV 
G LV 

G LY 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SER 
LEU 

ARG 

L E U  
S E R  
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 

ile 

S E R  
LVS 
THR 
VAL 
TVA 

G LU 

TAP 
VAL 

ARG 
G L N  
ALA 
PAO 
G LV 

LVS 
GLV 
LEU 
GLU 
TAP 

VAL 
THR 
TVA 
VAL 
GLV 
GLN 

VAL 
S E A  

LVS 
PHE 
SER 

TVA 

ALA 
VAL 
SER 
VAL 
GLN 

GLV 
ARG 
PHE 
THA 
I L E  

S E R  
ARG 
ASN 
ASP 
SER 

LYS 
ASN 
THR 
LEU 
TVA 

LEU 
GLU 
MET 
LVS 
THR 

GLV 
G LU 
PRO 
G LU 
ASP 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 
HIS 
ILE 

TVA 
VAL 
THA 
LEU 
TVA 

TVA 
TVA 

PHE 
MET 

ALA 
VAL 
TAP 
GLV 
GLN 

GLV 
THR 
LEU 

val val val LEU val val val val 

��� g�� gM� ��'A g�� g�� g�� ��� 
GLV GLV GLV GLV GLV GLV GLV GLV 
G LV GLV GLV GLV GLV GLV GLV GLV 

GLV GLY GLV GLV GLV 
LEU LEU L E U  LEU LEU 
VAL VAL i le . VAL ala 

ala 
LEU 
VAL 
G LN 
PRO 

GLY GLY 
LEU LEU 
VAL VAL 

��S �h'b ��� ��� �M� �h'b �h'b 
GLV GLV GLV GLV G LY GLV GLY GLY 
GLY GLY GLV GLV GLV GLY GLY GLY 
SER SER S E R  SER SER SER SEA SER 

;�g ;�g m� m! ;�g A�� ;�� ;�g 
LEU LEU LEU LEU LEU LEU LEU 

��� ��� ��� 8�$ c�a
s ��� ��� 

ALA ALA ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA ALA ALA 

SER SER SER SER SEA SER SER 
GLV GLV GLV GLV GLY GLY GLV 
PHE PHE PHE PHE PHE PHE PHE 
THR THA THR ser THR THR THR 
PHE PHE val PHE PHE PHE PHE 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
G LV 
PHE 

ile 
PHE 

SER thr S E R  SER SEA SER SER pro 
ASX ARG THA PRO THR THR THR 
PHE GL V ASN SER THR THR ALA TYR 
TYR GL V TVA ALA PHE SER TAP 
MET LEU MET MET M ET ARG MET 

ASP GLU SER AAG PHE L VS 

TAP TAP 
VAL VAL 

ARG AAG 
GLN GLN 
ALA ALA 
PRO PRO 
GLV GLY 

LVS LYS 
GLV ALA 
LEU LEU 
GLU GLX 
TAP TAP 

VAL 
ALA 
ALA 
ARG 

M ET 
ASN 
SER 

L E U  
ARG 
ALA 
GLX 
ASX 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 

VAL 
LEU 
VAL 
PHE 
SER 
VAL 

THA 

LYS 
PHE 
TVA 

THR 
GLU 
SER 
LEU 
ASN 

ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYA 
TVR 

CVS 
ALA 
ARG 

TAP TAP 
VAL VAL 

ARG ARG 
GLN 
ALA 

TAP TAP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
GLV GLV 

LVS LYS 
GLY GLY 
L E U  LEU 
GLU G LU 
TAP TAP 

VAL VAL 
G L U  VAL 
PHE TAP 
ARG AAG 
VAL VAL 

G LN GLU 

GLY GLN 
SER VAL 

ALA VAL 
ILE GLU 

SEA LVS 
HIS ALA 
TVR PHE 

ALA ALA 
ASP ASN 
SEA SER 
VAL VAL 
GLN ASN 

ALA GLV 
ARG ARG 
PHE PHE 
THR THR 
I L E  I L E  

S E R  S E R  
A R G  ARG 
ASN ASN 
ASP ASP 
SEA SER 

LYS LVS 
ASN ASN 
THR THR 
LEU LEU 
TVR TVA 

LEU LEU 
GLN GLN 
MET MET 
ASN ILE 
THR SER 

GLV VAL 
G LU THR 
ALA PRO 
GLU G LU 
ASP ASP 

THR THA 
ALA ALA 
VAL VAL 
TVA TVA 
TVA TVA 

CVS CVS 
ALA ALA 
ARG AAG 
THR VAL 
AAG VAL 

PRO '/AL 
GLV SER 
G LV THR 
TVA SER 
PHE 

SER 

MET 

ASP ASP 
VAL VAL 
TAP TAP 
GLY GLV 
GLN GLN 

GLY GLV 
THR THR 
LEU PRO 
VAL VAL 
:3::0R THR 

MET 
ASN 
ASN 

L E U  
ARG 
VAL 
G LX 
ASX 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 
ASX 
AAG 

LEU 
G LY 
PRO 
THR 
ALA 

CVS 
SEA 
VAL 
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PATENT DOCKET NO. 709 

IN TH E UNITED STATES PATENT AND TRADEMARK OFFICE 

In  re Appl ication  of 

Paul J. Carter et al. 

Serial No. 07/7 1 5 ,272 

Filed : 14 June 1 99 1  

For:  lmmunoglobul in Variants 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D .C .  20231  

S i r :  

Group Art Unit: 1 806 

Examiner: L .  Feisee 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(41 5) 225-1 896 

NOTICE OF APPEAL 

Applicant hereby appeals to the Board of Appeals and Interferences from the decision dated May 

1 9, 1 993, of the Primary Exami ner finally rejecting claims 1 - 1 1 and 1 7-21 . 

The Commissioner is hereby authorized to charge Deposit Account No.  07-0630 in the amount 

of $ 270 to cover the fees for this appeal and to charge the deposit account for any further fees in 

regard to this patent appl ication .  A duplicate copy of this Notice is enclosed for this purpose. 

Dated: October 1 5 , 1 993 

Respectfully submitted, 

G ENENTECH,  INC.  

Janet E .  Hasak 
Reg . No. 28,6 1 6  

CERTIFICATE OF MAILING (37 CFR 1 . 8a }  
I hereby cert i fy that th i s  paper i s  being depos i ted w i th the Uni ted States Postal  Service on the date shown 
below w i th suf f i c i ent postage as f i rst c l ass mai l in an envelope addressed to the: Corrmi s s i oner of Patents and 
T r�adema ks,Wash� ngton, D . C .  20231 . 

-� 0 s� Date: October 1 5 .  1993 
Loui s S trasbaugh 

RP 1 4 1 67 1 1 /04/93 07715272 
w020.u 

07-0630 140 1 19 270 n OOCH 
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PATENT DOCKET 709 

IN THE UNITED STATES PATENT AND TRADEMAR/�7}E/ J i°*I� . 
Group Art Unit: 1 806 .db fil-:� In re Application of 

Paul J. Carter et a l .  

Serial No .  07/7 1 5 ,272 

Filed : 1 4  June 1 99 1  

For: lmmunoglobulin Variants 

Examiner: L. Feisee REC,f;,j� � 
-:: �°,:: o s 191�---/8 I 0 
G,,vULJ 4. 1 .. r ' l uUU 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(41 5)  225-1 896 

PETITION AND FEE FOR EXTENSION OF TIME (37 CFR 1 . 1 36(a)) 

Honorable Commissioner of Patents 
and Trademarks 

Washington,  D . C .  20231  

Sir :  

Applicant petitions the Commissioner of Patents and Trademarks to extend the t ime for 

response to the Office action dated May 1 9, 1 993 for an additional month, from September 1 9, 1 993 

to  October 1 9, 1 993. The extended time for response does not exceed the statutory period . 

Please charge Deposit Account N um ber 07-0630 in the amount of $250 to cover the cost of 

the second month extension fee less the first month extension fee paid in relation to the request for a 

one month extension of time filed on September 20, 1 993 .  Any deficiency or  overpayment should be 

charged or cred ited to this deposit account . A duplicate of this sheet is enclosed . 

Date : October 1 5 , 1 993 

RP 14166 1 1 /04/93 07715272 

Respectfully submitted, 

GENE�}ECH, INC.  

ULll--ll L '  tU 
Je.{i:

-

E .  ��sak 
Reg. No. 28, 6 1 6 

07-0630 1 40 1 1 6 

CERTIFICATE OF MAILING (37 CFR l . Sa )  

250 . 00CH 

I hereby cert i fy that t h i s  paper is bei ng depos i ted w i th the Uni ted States Posta l Serv i ce on the date shown 
bel ow w i th suf f i c i ent postage as f i rst c l ass mai l  in an envel ope addressed to the: Co1T111i ss i oner of Patents and 
T ra e rks, Was h i n[ton, D . C .  20231 . 

Date :  October 1 5 ,  1993 

w02 1 .u 
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UNITED STATES DEPARMNT OF COMMERCE P•lfft end Tr-Mk Office 
Add,ess: COMMISSIONER OF PATENTS ANO TRADEMARKS 

Washington. D-C. 20231 

SERIAL NUMB£R FILING DATE FiRST NAMt::D APPUCANl ______ [�� f}Qi;_�l!.1_�(;:,_ i 
_____ _,•;: ___ ,_,, .;, -- _J 

,__ __ ,l-1.J!.JL�:'.'._ ------�! 
I 

r-------·---- - ·----1 I PAPER NUMnrn __ -) GEr<1;NH:Ul , ! Nt: . •  
ART UNll AlTrJ '· C:flf-.:,:.tL YN f; " f!l•LU• 

46(1 PIJ l NT SArJ 81;:UNt) 13L I/ (" .  
�i(HJ I H �;(.\l",j F f\•'·ll'»IC l �'.>CO:, (:(1 ·:1.::� (t:::(1 �-il:�-1-----J 

DATE MAILEU: 

Biiiow I• • communlcaUon from the EXAMINER In dl•l'fl# ol lhl• •pp/lcllUon 

COMll/SSIONER OF PATENTS AND TRADEMARKS 

ADVISORY ACTION 
�E PERIOD FOR RESP)INSE: �la extsnded to run I 00 0 ll-l'hs or continues to run from Iha date of Iha final mjection 

1 (l / ·;: 1 / '_1' :,-

b) 0 expires three monlhs lrom 1he date of the fma! rejeelion or as of lhe malling date of lhis Advisoiy Adion, whichever is later_ In no 
event however, will 1he statutory period lor the response expira leter lhan six months from the date of the final mjection_ 

Any extension of time must be obtained by filing a petition under 37 CFR 1 .136(&). lhe proposed response and the appropriale lee. 
The dale on which the response, the petition , and the fee haw been filed is the date of lhe response and also the date lor the 
purposes of detsrmining lhe period of extsnsion end Iha oorrasponding amount ol the fee_ Any extension fee pursuant to 37 CFR 
1 . 1 7  will be calculeted from the dete of the originaRy set shortened statutory period for response or es set lorth in b) above. 

0 Appellanrs Brief Is dua In accordance wllh 37 CFR 1 .�2(a). I · 

� Applicant's response to � Hnal rejection, filed c'.?1 52 hes been ccnaldered with lhe following effect. but It is not deemed 
to place Iha application In condition for allowance: 

1.'fa.. The proposed amendments to the daim and /or apedftcation wiU not be entered and the final mjectlon stands because: 

a. O There is no conv!ndng showing under 37 CFR 1.1 16(b) why the propoaed amendment Is nece"ary and was not eerller 
presented. 

bll{They raise new Issues that would niqulre furlher consideration ancVor search_ (See Note)-

c�ey raise Iha issue of new ma!IDr_ (See Note)_ , 
dl![They are not deemed 10 place lhe application In better form for -el by materially reducing or simplifying the Issues for 

appeal_ 

•- 0 They present additional claims wilhout cancelling a ccrresponding number of �ally rejected claims. 'm��� __:__ _ ____P-jt_ �!? (J-Afl-

2. O Newly proposed or amended claims would be allowed II submitted in a separately filed emendment cancelling 
the non-ellowabla claims. 

s""rlJ Upon the filing an appeal, lhe proposed amendment D will be entered� wDI not be entered and the status ol lhe �i;i-.�JI J� T"-beasto11owa. DAVID L LACEY�1• 
c�maau'."""d: � I.;_ �I � SUPEAVJSOAY PATENTEXAMINE� /: 
Clalms objectsdto: � � GROUP 180 t" 11 f) 
Claims rejected: / 7 -

5. O The affidavit or exhibit will not be ccnsidered because applicant has not shown good and suffioant r&asons why it was not earller 
presentsd. 

,_- 0 The proposed drawing ccrraclion 0 has 0 has not been approved by the examiner. \ I 0 0ther ._ r���,� �bo�'I: 1-t. �1� ·� �µ 
k. �l.!ifJ -71:-i � &fS/t� . ' �1-t. 

0--1 .sd- · v . � -· ..,.,.m81� ;/_',/ LJ!/i n 1-.J-.add n . 1 1  I � -� ·- - �  346 of 389 BI Exhibit 1094



I N  THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I n  re Application of 

Paul J .  Carter et-a l .  

Serial No. 07 /7 1 5272 

Filed : June 1 4, 1 99 1  

RECE:��IEJ: r 
! DEC 2 9 199§ 

For: lmmunoglobulin Variants GROU�� ·"� 8,�/C 

Group Art Unit: 1 806 

Examiner: L. FEISEE 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(41 5) 225-1 896 

AMENDMENT...:.P.VRSUANT TO 37 CFR § 1 .1 1 6fa) 

·� ...... t..l 
JHbnorable Commissioner of Patents 

and Trademarks 
Washington, D.C.  20231 

Sir: 

Pursuant to 37 CFR § 1 . 1 1 6(a), please cancel claims 1 - 1) ,  J 7, and 1 9�2 l  of the above . '-----.. 
&pplication. Claim 1 8  was canceled in the Amendment filed September 20, 1 993: Applicants trust that 

the above-mentioned application with allowed claims 1 2  and 1 3  will be in condition for allowance 

following the entry of this amendment and look forward to receiving the Notice to this effect. 

Dated: December 1 3, 1 993 

Respectfully submitted, 
G EN ENTECH, INC.  

� �· � 
Janet E. Hasak 
Reg . No.  28,61 6  

CERTIFICATE OF MAILING 

I hereby col"tify that this correspondence is being deposited with t�cl 'lnited States Postal Service in first class envelope addressed 

to: Commissioner of Patents and Trademarks, Washin on, O.C. 20231 , on the date shown below • .. 
Dated: \ °b )) e C,... lctC\ 3 
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UNITED STATES DEPARTMENT OF COMME RCE 
Patent and Trademark Office 
Address: COMM ISSION E R  OF PATENTS AND TRAD E M A R KS 

Washington, D . C. 2023 1 
S E R I A L  N U M B E R  F I L I N G  D A T E  F I R ST N A M E D A P P L I C A N T A TTO R N E Y D O C K E T  N O .  

'-----··--··-···-··-··· -···---··--------�---··---····-···--·······-··-·-··----··-····-···-······--·······-····-···-·····--··········---·-··---··· -· ····- · ---·---·--·-· ·  - ·-···----··········-·-··-·······-····-·---·····-···-·····-··-·-··----···-·'-------------------·-·--··· 

r -, E X A M I N E R  

[---···-···-···· - ···r·······-··--····-------·-····----

A R T  U N IT i P A P E R  N U M B E R j 
·---------·-····----····-··.-·-··-···--------

DATE M A ILED : 

EXAMINER INTERVIEW SUMMARY RECORD 

(3) ____

_

_____

_

___________ 

_ 

{4) _______________________ _ 

Type : 9rJelephonic Personal {copy is-given to 0 applicant 0 applicant's representative). 

E x h ibth:wn or demonstration conducted : 0 Yes 0 No. If yes, brief description: _______________________ _ 

Agreement 0 was reached with respect to some or all of the claims in question. 0 was not reached. 

Claims d iscussed : _____________________________________________________ _ 

Identification of prior art d iscussed :�----------------------------------------------

(A fu ller description, if necessary . and a copy of the amendments. if available, which the examiner agreed would render the claims al lowable must be 
attached. Also, where no copy of the amendments which would render the claims al lowable is available, a summary thereof must be attached.) 

U nless the paragraph s  below have been checked to indicate to the contrary, A FORMA L WR ITTEN R E SPONSE TO TH E LAST O F F ICE ACT ION IS 
NOT WAIV E D  AND MUST I N C LU D E  TH E SUBSTANCE OF TH E I NTE RV IEW (e.g., items 1 - 7 o n  the reverse side of this form). I f  a response to the 
last Office action has already been fi led, then applicant is  given one month from this i n terview date to p rovide a statement of the substance of the i nterview. 

0 It is not necessary for applicant to provide a separate record of the substance of the interview. 

0 Since the examiner's interview summary above { i ncluding any attachments) reflects a complete response to each of the objections, rejections and 
requ irements that may be present i n  the last Office action, and s ince the claims are now allowable, this completed form is considered to fu lfil l  the 
response requirements of the last Office action. 

PTOL-413 (REV. 1-84) Examiner's Signature 

llRICIN41 s:nD IN�l="DTlnN IN DICl-IT M4ND FLAP OF FILE WR4PPJ:''1 
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J SERIALNUMBER I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I 

07/7 1 5 . 272 0 6 / 1 4 / 9 1  CARTER 

1 8M2/ 0203 

GENENTECH . I NC .  

ATTN: CAROLYN R .  ADLER 

460 PO INT SAN BRUNO BLVD. 

SOUTH SAN FRANCI SCO, CA 94080 

This la a communication Imm the examlnef In charge ol yaur appllcaUon. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

p 709 

I EXAMINER 
FEI SEE . L  

ART UNIT 

1 806 

DATE MAILED: 

PAPER NUMBER 

02/ 03/94 

�application has been examined � Rnponslw lo oommunlcallon flied on /r2 Jn h s 0 This llCllon Is made llnal. c� lllBIUlory period lor response io ihls action la set lo expire -..::3.-montll(s), ;;, days from the date ol lhls latter. 
Fallule to respond wllhln the per1oc1 ror mponse w1n cause the lllJPllcalion lo bac:onw abandoned--;;su.s.c. 133 

Part I THE FOLLOwlMo ATTACHMENT(S) ARE PART OF THIS ACTION: 
1. 2f Notlca of References Cited by Examiner, PT0-892. 3.1J Notice ol Ar1 Cltad by Appllcanl, PT0-1449. 

5. 0 lnlonnallon on How to Elfecl O!awlng Changes. PT0-1474. 

2. 0 Notice ol Dmflsman's Pa18nl Drawing R�. PT0-948. 

4. 0 Notice ol lnlormal PalentAppllcatlon, PT0-152. 

8. 0 -��----���---

1'1111 II SUllMARY OF ACTION 
1Jt �·-----'d----���'�O� _____ are jiendlnglnlhe lipplloetfon. 

Of the above, c:lalma----.,...--..--------------- are wllhdraM1 flom c:onsldera!lon. 

2.� 1 -- II" 14-:J. I have been cancelled. 

3. 0 Clalms _________________________ are allDwed. 

4.�Clalma-�--+/_...1=-=�'--�/3=----------arereject8d. 
1. 0 Clalm& _________________________ are olljecled to. 

8. 0 Clalms. ____________________ areaubjeclto 1'811111ction or election requirement. 

1. � This appllcatlon has been filed with lnlormal drawings under 37 C.F.R. 1.85 which are accep1able for examination purpooes. 

8. 0 Formahlrawlnga are required In rasponss lo thla otlloe action. 

8. 0 Tha correc!ad or subatllute dmwlngs have been received on • Under 37 C.F.R. 1.84 !base drawings 
are C aoceptable; IJ not aooep1able (see explanation or Notice DI On!llsman'a Patent O!awlng Review, PT0-948). 

10. 0 The piopoaad addll!ona! or substitute shftl(s) ol drawings. flied on • has (have) been Oapproved by the 
examiner; 0 diaepproY8d by the examiner (see explanallon). 

1 1 .  0 The proposed drewlnQ mrrect!on, filed has been C lllJIXOV8d; a dlaapproved (aee eJ<planal!on). 

12. 0 Aclmawledgamenl ls made ol the clalm lor priority under 35 U.S.C. 119. The certified oapy has [J been received 0 not been � 
[J been filed In parent appllcation, serial no. ; tiled on -------

13. 0 Since this appllcallon llllPP88t8 to be In condition for allowance exoept for formal ,._,., �as lo the merits la closed In 
accordance with the practice under Ex parl8 Quayle, 1935 C.D. 11;453 0.G. 213. 

14. 001her 

EXAMINEll'S ',C1'10N 
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Ser i a l  N o . 7 1 52 7 2  

A r t  U n i t  1 806 

The f i n a l i ty of t h e  prev i o u s  O f f i ce act i o n i s  w i th d r a w n  i n  

v i ew o f  t h e  f o l l o w i n g  new g r o u n d s  o f  re j ect i on .  

C l a i ms 1 2  a n d  1 3  a r e  pen d i n g  i n  th i s  a p p l i ca t i o n ,  a n d  these 

c l a i ms a re h u m a n i zed l i g h t  a n d  h e a v y  c h a i n  v a r i a b l e  reg i on s  of a 

5 prev i ou s l y  ref erenced a n t i b o d y  4 D 5 .  

C l a i ms 1 2  a n d  1 3  a r e  r e j ected u n d e r  3 5  U . S . C .  § 1 0 3  a s  b e i n g  

u n p a t en t a b l e  o v er H u d z i a k  e t .  a l .  o r  F en d l y  et . a l . i n  v i ew o f  

Queen et . a l .  

H ud z i a k  et . a l .  a n d  Fend l y  et . al . b a t h  teach the p r o d u c t i o n  

1 0  a n d  c h ar a c t er i z a t i on o f  t h e  4 D 5  ant i b ody < see H u d z i a k  et . a l . 1 1 66 -

1 1 67 a n d  F e n d l y  e t .  a l . p a g e s  1 55 3 - 1 5 5 4 > .  H u d z i a k  et . a l . s u g g e s t s  

t h e  p o ss i b l e  t h e r a p eu t i c  r o l e  o f  t h e  4 D 5  a n t i b o d y  i n  h u m a n  

n e o p l a s i a s  w h i c h  o v erexpress p l 85 - H�R2 < p ages 1 1 7 1 ,  l as t  p a ra g r a ph > 

w h i l e  Fen d l y  et . a l . d i s c l o se t h e  p o s s i b l e  u s e  of a nt i - p 1 8 5 H E R 2  

1 5  a n t i b od i e s  f o r  i n  v i v a  ra d i a i mag i n g  f a r  detec t i o n  of r e l e v a n t  

p r i m ary t u m o r s . They d o  n ot descr i be t h e  p r o d u c t i o n of these 

a n t i b o d i es i n  t h e  h u m a n i zed f o r m .  

Queen e t . a l . teach t h e  p r o d u c t i o n o f  a n t i b o d i e s  a g a i n s t  I L - 2  

rece p t o r  i n  t h e  h u m a n i zed f o r m ,  u s i n g  computer mo d e l i n g i n  order t o  

2 0  d et e rm i n e  t h e  m o d i f i ca t i on o f  cer t a i n  f ra m e w o r k  reg i o n s  i n  

c o n j u n c ti on w i th CDR g r a f t i n g . The a n t i bo d i es p r o duced are t h a n  t o  

b e  u s ed f o r  i n  v i v o  adm i n i st r a t i o n  t o  h u m a n  p a ti ents , e i t h er f o r  

d i ag n o s i s  o r  thera py . I t  i s  k n o w n  i n  t h e  art t h a t  m u r i n e  a n d  even 

ch i me r i c  an t i b o d i es h a v e  c h ar a c t er i st i c s  wh i ch may severe l y  l i m i t  

2 5  t h e i r  u s e  i n  h u m a n  t h er a p y .  A s  f o reign p r o te i n s ,  mu r i n e  a n d  

ch i m e r i c  an t i b o d i es m a y  e l i c i t  i mmune react i on s  t h a t  red uce o r  

d e s t r o y  t h e i r  t h e r a p eu t i c  eff i cacy a n d / or e v o k e  a l l er g i c .  or 

h y persens i t i v i t y  r e a ct i on s  i n  p a t i en t s . ·rhe p r o b a b l e  need f a r  

readmi n i st r a t i o n o f  such thera p e u t i c  mod a l i ti es i n  n e o p l a s t i c  
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Ser i a l  N o .  7 1 5 272 

Art U n i t  1 806 

d i s o rd er s  i nc r e a s es t h ese r i s k s .  T h e  resul t  w o u l d  b e  t i ssue i n j u ry 

by v i rtue of a n t i g e n - a n t i b o dy d e p o si t i o n .  

I t  w o u l d  h a v e  been p r i me f a c i e  o b v i o u s  t o  o n e  o f  o r d i n a r y  

s k i l l  i n  t h e  a r t  a t  t h e  t i me t h e  i n v en t i o n  w a s  m a d e  t o  m a k e  

5 h u m a n i zed a n t i b o d i es h a v i ng t h e  seq uences o f  t h e  4 D 5  a n t i b ody . 

1 0  

T h e  meth o d s  o f  Queen et . a l .  were c l e a r  a n d  self ex p l a n a t o r y , a n d  

resulted i n  a h i g h  aff i n i ty a n t i b o d y . One o f  o rd i n a r y  s k i l l  i n  t h e  

a r t  w ou l d  h a v e  b e e n  m o t i v a ted t o  h u m a n i z e  t h e  4 0 5  a n t i b o dy i n  l i g h t  

o f  i t s  p o t en t i a l  

A l t h ou g h  t h e  

thera p eut i c  a n d  d i a g n ost i c  a p p l i c a b i l i t y . 

c l a i ms are drawn to s pec i f i c  a m i n o  a c i d  

s e q u ences , i t  i s  ma i n t a i n ed t h a t  t h e  d i f f erences i n  a m i n o  a c i d  

sequence w h i ch w o u l d  h av e  b e e n  o b t a i ned u s i n g  t h e  me t h o d  o f  Queen 

e t . a l . w o u l d  n o t h av e  been p a te n t a b l y  d i st i nc t  from t h e  c l a i med 

a m i n o  a c i d  seq uences . A b sent suff i c i en t  f a c t u a l  e v i dence t o  t h e  

1 5  c o n tr a r y  t h e  c l a i m s  a r e  o b v i o u s  o v er t h e  c i ted p r i o r a r t .  

2 0  

3 5  U . S . C . § 1 0 1  r e a d s  a s  f o l l o w s : 

Whoever invents or 

process .  machine. 

o:f matter or any 

thereo:f . may obtain 
to the conditions 
title. 

discovers any new and use:f u 1  

manu:facture. o r  composition 

nev and use:fu1 imp:r-ovement 

a patent therefore. subj ect 
and requ irements of this 

C l a i ms 1 2  and 1 3  are rej ected under 3 5  U . S . C . § 1 0 1  b ec a us e  

t h e  c l a i med i nv en t i o n l a c k s  p a t en t a b l e u t i l i t y . T h ese c l a i ms a r e  

2 5  d r a w n  t o  a l i g h t  c h a i n  v a r i a b l e reg i o n p o l y pe p t i d e  a n d  a h e a v y  

c h a i n  v a r i a b l e  reg i o n  p o l y p e p t i de w h i c h  i n  a n d  of t h emsel ves h av e  

n o  p a t e n t a b l e  u t i l i t y . The s p ec i f i c a t i on d o e s  n o t  d i scl o s e  a n y  
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• • 

p r a ct i c a l  u t i l i t y  f or t h e  i n d i v i d u a l  p o l y p e p t i d es and d o e s  n o t  

p resent e v i dence t h a t  these p o l y p e p t i des are c a p a b l e  o f  b i nd i n g i n  

a n y  p a rt i cu l a r  m an n e r  w h e n  n o t  i n  a s s oc i a t i o n w i th each o t h e r .  

C l a i ms 1 2  a n d  1 3  a r e  d i rected t o  an i n v en t i o n  n o t  p a t en t a b l y  

5 d i s t i nc t  f r o m  c l a i ms 1 ,  

07 / 977 , 4 5 3 .  

3 - 9 ,  a n d  4 0  o f  c o m m on l y  a s s i g n e d  

1 0  

S p ec i f i c a l l y ,  t h e  c l a i ms o f  t h e  i n st a n t  i n vent i o n are d r a w n  t o  

t h e  h u m a n i zed v e r s i o n  o f  t h e  4 0 5  a n t i b od y  w h i ch i s  d i sc l osed i n  

c o p en d i n g  a p p l i ca t i o n .  

C o m mo n l y  a s s i g n e d  07 / 97 7 , 4 5 3 ,  d i s c u s sed a b o v e ,  w o u l d  f o rm t h e  

b a s i s  f o r  a r e j ec t i o n  of t h e  n o ted c l a i ms u n d e r  3 5  U . S . C .  § 1 03 i f  

t h e  c o m mo n l y  a s s i g ned c a s e  q u a l i f i es a s  p r i o r  a r t  u n d e r  3 5  U . S . C .  § 

1 02 ( f ) o r  < g >  a n d  t h e  c o n f l i ct i n g  i n v en t i o n s  w e re n o t  c o mm o n l y  

o w ned a t  t h e  t i me t h e  i n v en t i o n  i n  t h i s  a p p l i c a t i o n w a s  m a d e . I n  

1 5  o r d er f o r  t h e  e x a m i n e r  t o  reso l v e  t h i s  i s s u e ,  t h e  a s s i g nee i s  

r eq u i red u n d e r  37 C . F . R .  1 . 7 8 ( c )  and 3 5  U . S . C . § 1 3 2  t o  e i th e r  s h o w  

t h a t  t h e  co n f l i ct i n g i n v en t i on s  were c o m m o n l y  o w ned a t  t h e  t i me t h e  

i n ve n t i on i n  t h i s  a p p l i c at i on w a s  m a d e  o r  t o  n a me t h e  pr i o r  

i n v e n t o r  o f  t h e  c on f l i c t i n g  su b j ect mat ter . F a i l u r e  t o  c o m p l y  w i t h  

2 0  t h i s  r e q u i r emen t w i l l  r e s u l t  i n  a h o l d i n g  o f  a b a n d o n ment o f  t h e  

a p p l i c a t i o n .  A s h o w i ng t h a t  the i n v en t i o n s  w er e  c o m m o n l y  o w n ed a t  

t h e  t i me t h e  i n v en t i on i n  t h i s  a p p l i c a t i on w a s  made w i l l  p r ec l u de a 

r e j ec t i o n  u n d e r  35 U . S . C .  § 1 03 b a sed u p o n  the c o m m o n l y  a ss i g ne d  

c a se a s  a ref erence u n d e r  3 5  U . S . C .  § 1 02 < £ >  o r  < g > .  
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• • 

C l a i m s  1 2  a n d  1 3  a r e  p r o v i si o n a l l y  rej ected under t h e  

j ud i c i a l l y  crea ted d o c t r i n e  of o b v i o u sn es s - t y p e  d o u b l e  paten t i n g a s  

b e i n g  u n p a t e n t a b l e  o v er c l a i ms 1 , 3 - 9 ,  a n d  4 0  o f  c o p e n d i n g  

a p p l i c at i on S er i a l  N o .  07 / 97 7 , 4 5 3  i n  v i ew 0 £  Queen et . a l  . .  T h e  

5 i n st a n t  c l a i ms a r e  d r a w n  t o  t h e  h e a v y  c h a i n  a n d  l i g h t  c h a i n  

v a r i a b l e  r e g i on s  0 £  t h e  4 0 5  a n t i b o d y . Co pend i n g  a p p l i c a t i o n  

07 / 977 , 4 5 3  c l a i ms a n  a n t i b o d y  w i th t h e  same c h a r a c t er i s t i c s  a s  4 0 5 ,  

a n d  a l s o  s t a t e s  w i t h i n  t h e  c l a i m s  t h a t  4 0 5  ant i b o d y  w a s  u s e £ u l  f o r  

d i a g n o s i s  a n d  t h er a p y  o f  t u m o r s  ex press i n g  t h e  p 1 85 H E R 2  a n t i g en o n  

1 0  t h e i r  s u r f a c e .  T h e  i n d u ct i on o f  H A M A  r e s p o n se s  u p o n  repea t ed 

ad m i n i str a t i o n  0 £  rodent a n t i b o d ies h a s  l ed t o  t h e  d es i ra b i l i ty 0 £  

p r oduc i n g  a n t i b o d i es w h i c h are even m o r e  " n ear h u m a n " t h a n  c h i mer i c  

a n t i b o d i es . Queen et . a l . desc r i b e s  t h e  product i o n  o f  a n t i b o d i es 

w h i ch c o n t a i n  e s s en t i a l l y  t h e  CDR o f  rodents a n d  a r e  g ra £ ted i n t o  

1 5  h um a n  f r a m e w o r k  r eg i o n s . These a n t i b od i es are a l s o  m u t ated i n  

c e rt a i n  framew ork resi du e s  i n  order t o  prod uce f u n ct i on a l  and h ig h  

a £ f i n i t y  m o l e cu l e s .  T h e  p r o cedure i n  Queen et . a l .  c l ea r l y  teaches 

the p ar t i c u l a r  framework resi d u es t h a t  need t o  b e  c h a n ged i n  order 

to y i e l d  h i g h  aff i n i ty a n t i b o d i es , a n d  they teach how to determ i n e  

2 0  t h e  a p p r o p r i a t e  r e s i d u e s  u s i n g  c o m p u ter m o del i n g p r o g r a m s .  T h i s  

p r o t o c o l  i s  a d a p t a b l e  t o  a n y  n u m b e r  o f  ant i b o d i e s .  

o n l y  w a s  t h e  p r o d u c t i o n  o f  n o n - i m m u n o g en i c  

There f o r e ,  n o t  

4 0 5  an t i b od i es 

d e s i ra b l e ,  but t h e  p ro cedure f o r  p r o d u c i n g  t h e  a n t i b o d i es was a l s o  

w e l l  k n o w n  a n d  p ra c t i ced . I t  w o u l d  h a v e  Leen p r i me f a c i e  o b v i o u s  
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to one of o r d i n a r y  sk i l l  in t h e  art at the t i me t h e  i n v en t i on w a s  

m a d e  t o  u s e  t h e  c l a i ms o f  t h e  c o p e n d i n g  a p p l i c a t i on i n  c o m b i n a t i o n  

w i t h  t h e  r e f er e n c e  o f  Q ueen et . a l .  i n  o r d e r  t o  o b t a i n  h i g h  

a f f i n i t y  f u n c t i o n a l  h u m a n i zed an t i b o d i e s .  

5 T h e  o b v i o u s n e s s - t y p e d o u b l e  p a t e n t i n g  r e j ect i o n i s  a 

j u d i c i a l l y  e s t a b l i s h ed d o ct r i n e b a sed u p o n  p u b l i c  p o l i c y  and i s  

p r i m a r i l y  i n t en d ed t o  p r event p r o l o n g a t i o n  o f  t h e  p a t e n t  term b y  

p r o h i b i t i ng c l a i ms i n  a second p a t e n t  n o t  p aten t a b l y  d i s t i n c t  f r o m  

c l a i m s  i n  a f i r s t  p a t en t .  I n  re V o g e l , 1 6 4  U . 5 . P . Q . 6 1 9  < C C P A  

1 0  1 9 70 > .  A t i me l y  f i l e d  ter m i n a l  d i sc l a i m er i n  c o m p l i ance w i t h 37 

1 5  

C . F . R .  1 . 32 1 < b >  w o u l d  o v e r c o m e  a n  a c t u a l  or p r o v i s i o n a l  r e j ect i o n  

o n  t h i s  g r o u n d  p r o v i ded t h e  c o n f l i c t i n g  a p p l i ca t i o n or p a tent i s  

s h o w n  t o  b e  c o m m o n l y  o w ne d  w i t h  t h i s  a p p l i cat i o n .  See 37 C . F . R . 

1 . 7 8 ( d ) .  

C l a i m s  1 2  a n d  1 3  a r e  p r ov i s i o n a l l y  r e j ected u n d e r  35 U . S . C .  § 

1 03 as b e i n g  o b v i o u s  o v e r  c o p en d i n g a p p l i c a t i o n Se r i a l  N o .  

07 / 97 7 , 453 i n  v i ew o f  Queen et . a l .  

The i n s t a n t  c l a i ms a r e  d r a w n  t o  the h e a v y  c h a i n  a n d  l i g h t  

c h a i n  v a r i a b l e  r eg i o n s  o f  t h e  4D5 a n t i b o d y . C o p en d i n g  a p p l i ca t i o n 

20 07 / 9 77 , 4 5 3  d i s c l o s e s  an a n t i b o dy w i t h  t h e  same c h a racter i s t i c s a s  

4 D 5 ,  a n d  a l s o d i s c l oses t h a t  4D5 a n t i b o d y  i s  u s e f u l  f o r  d i a g n o s i s  

a n d  t h e r a p y  o f  t u m o r s  ex p r e s s i n g  t h e  p 1 8 5  HER2 a n t i gen o n  t h e i r  

s u r f a c e . The i n d u c t i on o f  H A M A  r es p o n se s  u p o n  r e pe a ted 

a d m i n i st r a t i on o f  r od e n t  a n t i b od i e s  h a s  led to the d e s i ra b i l i t y  o f  

6 354 of 389 BI Exhibit 1094



. . 

Ser i a l  N o .  7 1 5272 

Art Unit 1 806 

p r o d u c i n g a n t i b o d i es w h i c h  a r e  even more " n ear h u m a n " t h a n  c h i me r i c  

a n t i b o d i e s .  Queen et . a l .  descr i be s  t h e  p r o du c t i on o f  a n t i b o d i es 

w h i ch c o n t a i n  essen t i a l l y  t h e  C DR o f  r o d e n t s  a n d  a r e  g r a f ted i n t� 
h u m a n  f ra mew o rk r eg i o n s . These a n t i b od i es a r e  a l so m u ta ted i n  

5 cert a i n  f r a m e w o r k  r es i d u es i n  order t o  p ro d u c e  f u n ct i o n a l  a n d  h i g h  

a f f i n i t y  m o l ecu l es .  The p r ocedure i n  Queen et . a l . c l e a r l y  teaches 

the p a rt i c u l a r  f r a mew ork r e s i d u e s  t h a t  n eed to b e  ch anged i n  order 

t o  y i e l d  h i g h  a f f i n i t y  an t i b o d i e s ,  a n d  t h ey t ea c h  how to deter m i n e  

t h e  a p p r o p r i a t e  r e s i d u es u s i ng c o m p u t er m o de l i n g  p r ograms . Th i s  

1 0  p r o t o c o l  i s  ad a p t a b l e  t o  a n y  n u mb e r  o f  a nt i b o d i es . Ther ef o re ,  n o t  

o n l y  w a s  t h e  p r o d u c t i on o f  n o n - i mmunogen i c  4 05 a n t i b o d i es 

d es i r a b l e ,  b u t  t h e  p r ocedure f o r  p r od u c i n g  t h e  a n t i b od i es w a s  a l s o  

w e l l  k n o w n  a n d  p r a c t i ced . I t  w o u l d  h a v e  been p r i m e  f a c i e  o b v i o u s  

t o  o n e  o f  o r d i n a r y  sk i l l  i n  t h e  art at the t i m e  the i n vent i o n  w a s  

1 5  m a d e  to u s e  t h e  c l a i m s  o f  the c o p e n d i n g  a p p l i c a t i o n  i n  c o m b i n a t i o n  

w i t h  t h e  reference o f  Queen e t .  a l .  i n  o r d er t o  o b t a i n  h i g h  

a f f i n i t y  f u n c t i o n a l  h u ma n i ze d  a n t i b o d ie s .  

C o pe n d i n g  a p p l i'c at i o n  Ser i a l  N o .  0 7  / 97 7 , 4 5 3  h a s  a c o m m o n  

a s s i g n ee w i t h  t h e  i n st a nt a p p l i ca t i o n .  B ased u p o n  t h e  e a r l i er 

20 e f fe c t i v e  U . S .  f i l i ng d a t e  o f  the c o p e n d i n g  a p p l i c a t i o n ,  i t  w o u l d  

c o n st i t u t e  p r i o r  a r t  under 3 5  U . S . C .  § 1 02 < e >  i f  p a tented . T h i s  

p r o v i s i o n a l  r e j e ct i on u nder 3 5  U . S . C .  § 1 0 3  i s  b a sed u p o n  a 

p r e s u m p t i o n o f  f u t u r e  p a t en t i ng o f  t h e  c o n f l i c t i ng a p p l i ca t i o n .  
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T h i s  p r o v i s i o n a l  r e j ecti o n  

s h o w i n g  u n d e r  3 7  C . F . R .  1 . 1 32 

m i g h t  b e  

t h a t a n y  

d i sc l o sed i n  t h e  c o  pen d i ng a p p l i ca t i o n  

i n v e n t o r  o :f  t h i s  a p p l i c a t i o n  a n d  i s  thus 

an o t h e r " ,  o r  b y  a s h o w i n g  o :f  a d a t e  o :f  

e f' :f e c t i v e  u.  s .  :f i l i n g  d a t e  o f  t h e  c o  p e n d i n g  

• 

o v e r c o m e  e i t h e r  by a 

uncl a i me d  i n v e n t i o n  

w a s  der i v ed :f r om t h e  

n o t  t h e  i nv e n t i on " by 

i n v en t i o n p r i o r  t o  t h e  

a p p l i c a t i o n .  

A n y  i n q u i r y concer n i n g  t h i s  commu n i c a t i o n o r  ea r l i er 

c om m u n i c a t i o n s  :f r o m  t h e  e x a m i n e r  s h o u l d  b e  d i rected t o  Li l a  Fei see 

w h o s e  t e l e p h o n e  n u m b e r  is < 70 3 ) 3 08 - 27 3 1 .  

A n y  i n q u i r y  o f  a g e n e r a l  n a t u r e  o r  r e l a t i n g  t o  t h e  s t a t u s  o :f  

t h i s  a p p l i c at i on s h o u l d  b e  d i rected t o  the G r o u p  recep t i on i s t  w h os e  

t e l e p h o n e  n u m b e r  i s  < 70 3 > 3 08 - 0 1 96 .  

Fe i see / l :f  
J a n u a r y  1 1 ,  1 99 4  
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UNITED STATES DEPARl'MENT OF COMMERCE 

Patent and Trademark Ollice 

Address: COMMISSIONER OF PATENTS ANO Tf1AOEMARKS 
Washington. O.C. 2023 1 

[}ERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET-NO. 

0 7 / 7 1 5 , 272 0 6 / 1 4 / 9 1  CARTER EXAMINER p 

t::::M2/ (l'�O� ART UNIT 

FF T !'=>EF L 
PAPER NUM B E R  I . 

GENENTECH , I NC . 

ATTN : CAROLYN R .  ADLER 

46 0 PO I NT SAN BRUNO BLVD . 

SOUTH SAN FRANC I SC O , CA 9 4 0 8 0  
DATE MAILED: 

NOTIFICATION OF DEFECTIVE NOTICE OF APPEAL OR DEFECTIVE BR IEF 

1 .  0 The Notice of Appeal filed ---�·s: 

A. 0 Not acceptable for reason(s) that: 

( 1 )  0 The Appeal fee required by 35 U.S.C. 41 (a)(6) and 37 CFR 1 .  1 7(e) was 
not submitted with the Notice of Appeal. 

(2) 0 The submitted fee of $ ____ is insufficient. The appeal fee required by 
37 CFR 1 . 1 7(e) is $ ___ _ 

(3) 0 The Notice ol Appeal was not timely filed. 

(4) 0 The Appeal lee received on ----- was not timely filed. 

(5) 0 The Appeal is not in compliance with 37 CFR 1 . 191 in that the claims 
have not been finally or twice rejected. 

(6) 0 A Notice of Allowability was mailed by the Office on ___ _ 

1 8 0 6  

B. D Defective and should be corrected as indicated. Applicant is given a TIME LIMIT of 
ONE MONTH from the date of this letter OR the TIME REMAINING IN THE RESPONSE 
PERIOD OF THE LAST OFFICE ACTION, whichever is longer, to complete the appeal. 
NO EXTENSION OF THIS ONE MONTH PERIOD MAY BE GRANTED UNDER 37 CFR 1 . 1 36lal 
or lb! BUT THE PERIOD FOR RESPONSE SET IN THE LAST ACTION MAY POSSIBLY 
BE EXTENDED. If the appeal is not timely completed, the application will be a bandoned. 

( 1 ) 0 The Notice of Appeal is not signed. 

(2) 0 Identification of the appealed claim or claims is required under 
37 CFR 1 . 1 91 (b). 

2.0 The Brief filed ------- is NOT acceptable for the reason(s) indicated below. 

The Appeal in this application will be dismissed unless the applicant makes the Briel 
acceptable. Extensions of time may be obtained under 37 CFA 1 . 1 36(a). 

A. 0 The Brief and/or Brief fee is unlimely. See 37 CFA 1 . 1 92. 

B. 0 The requisite fee which must accompany !he Briel has been omitted. 
See 37 CFR 1 . 1 7(1). 

c. O The submitted Brief fee of _____ is not the proper amount. The Briel x Tho Appo" ;�:���::::'.,c:.:�,::p�: '�"" 

7 0 9  

. .. . 0 9 / 0 6 / 9 4  

A. 0 The fee !or filing the Briel as required under 37 CFR 1 . 1 7(fj was not 
submitted or timely submitted and the period for obtaining an extension 
of time to file the brief under 37 CFA 1 . 1 36 has expired. 

The Brief was not filed, or was not timely filed and the period for obtaining an extension 

· k� DAVID L 1}([€Y., . ,,\ of time to file the brief under 37 CFA 1 . 1 36 has expired. 

As the resuh of the dismissal in •3• above, this application: X is abandoned since there are no allowed claims. 

B. 0 is being returned to the examiner for disposition since it oontains allowed 
claims. Prosecution on the merns is CLOSED. 

(PTOL-461, Rev. 4/89) 
; t ·  .. . 

i,)UPERVISORY PATENT EXAMINER 
GROUP 180 

- - �y 
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• I l.Jnmtew Parm ..Ses.,A dlable. CQ.p,y. ._ _ _ _ _ 

REQUEST FOR A,E_S_S_O_F_AB_AN_D_O_N_ED_A_P-PLI-.ON UNDER '37 CFi=< 1 . 1 4(a; 

p·H• Juto , ... , � bl 
OCT I :l9 1999 

� I �  

Alsiatant Comrmaacner tor Patents 
Washin;ton. CC :az31 

· 

In re �i=nion at 

I hen!Dy reauut ae::?Ss unoe r. !7 CrR 1 . 1 4(o}{�}0v) to the a�tion fJe n!C:rcl cf the abOV"e-
lde rrtJfiec ABA NDON=:"". a,., ... ; ; ,.. .. . . ..  _ ..., h r·- 1·s · , ,.. .� :.- v ,...�1 ::-. · · 

• 
......- ,.. ,.... .� .... � ' .  T1' """" ' • \�• - � - r... ._,'\-., .,., 

_ CA) nrferred to ri Unltea S'.4tes Patent Numoer · J$ CC, �·\ 3�1 , co!urr:n \ 

_ (B) referred to in an ap;.iic:::oJon that ts open �o =ub!lc :�scec::!�:i as set fort."! f n �7 CFR � . i 1 .  i.e . .  
App�UGn No.  �lea . on paQa o·f 
pacer number 

---

_ (Cj an appUC.:tion tl'l� c:;irr� the bene� cf t.":e f!:'.Q :2ta cf an ac-:Hc:tion ih:at � oeel"l 10 �u!:{ic 
inspedicr ... : .1 .. A;::�c:aJor: No. , fil eq � ,  . or 

_ (C) an a�>e.:ti.:n in wnict": the applicant has � an 111 .. io:::"".:.atiOn to lay open tt:e c::rr.:�ete 
apptlcgtion tc tle pt.::!!:. 

Pleas.a cUrta :iny c.:rrescior.: enc::!! CQnceming !.�is �us.st t: t.ie following addrass: 

� 0 0 I J e.££q� o n  'J2 H'.'il; S tlu:g A"\ - u <> - 9';).J..o,h 
�u >\e 3E 5\ 0 6  

SiQnarurn 

6 t>' C\ V\ Lu � \\ � Y' "1 b q Im 
\ ' 

Typed or printed name 

-:: • • • • •  ,, - l"J U f  � � : . ,.._,.., "� 

t o  
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;. 

NOV 3 0 1qq9 

File Information Unit 

� Camrrbsioner tcr Patents Washin;tcn. CC :DZ? 1 

0 

_ (B) raf&m!d to in an appiidan that 1s open ta pUOBc tnspec:t!cn as .si:it forth In 37 cm 1 . 11 . i.e •• App4c=:tJon No. · ftled on p:oa at 
paper nwncer __ __ 

- <Ci an appfk=tJan U'I= d=iim tha benetl ottne tmng c:ata at 311 8"2tiC::t1an that ls cpen ta puttic 
fnspedJan. l.e •• Ap�n No. . ftlea or 

_ (C) an &C)r:*=Uon In whlcn the appficant has 111ea an auttlatization to lay open the ccmpf ete appfic::jan to tne ;:u�Uc. 
PJe&Ul dfnrtt :ny �naenca c:oncaming this ruquest to the folSawing address: 

Typed ar printed name 

) Data 
FOR PTO USE ONLY 

(lnttb�)'--_/ 
Un� -------��k:;.._v __ - __ 
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. ·� . . .· . . .. / · '·-. .  

• ··-- -

REQUEST FOR ACCESS OF ABANDONED APPLICATION UNDER 37 CFR 1.14(a) 
. 

In re Applicarion of 

Appncauon Numcer Fiiea 

n7 / � t 5 � 7 ;;_ fn/ ft/ /qJ 
Group J6t Untt E.v.ammer , 

Paper No. ;'O 
Assistant Commissioner for Patents 
Washington. DC 20231 

I hereby request access under 37 CFR i .14(a)(3)(iv) to the aoc:ication file record of the above-:z: ABANDONED appficadon. wh;ch m: (CHECK ONC; 

( ) referred to in United States Patent Number lo05'4;J_1 7 column 
. 

_ (B) referred to in an application that is open to public :nscecton as set fortti in 37 CFR 1.11. 1.e .• 

Application No. • filed on pag13 of 
paper number . 

- _ {C) an application that claims the i::enefit of the filing :::=;;;: d :m ao;:iication that is open to public 
Inspection. i.e •• Applicatio� No. 

· 

• filed or 

_ (0) an application in which the app1icam has filed an au1:-:o:-:zation to lay open the complete 
. application to the public . 

Please direct any correspondence con.cemmg this reaues1 �� :'.':e following address: 

'-id hip l 
· Signature 

. . .  

6.au.� 
IA.M--YAJE (Je&;rv-� 

Typed or printed name 

CJ-/_() -(J I 
Date 

� ,-:.:.._., .. - ()I 
[ff -� 

,_ 
..., /...,., - �,::t, f\J ,:::!� 

:ti:. .-0� � ,..__, -....... er,� ....... ;:::, <:::) •• C) 
. ...... ' CJ-, � s:> -

FOR PTO USE ONLY - -. .  

Approved by: 
; (initials) 
I 

j Unit: 

. .  

. 

Burcien Hour Statamenc Thll fonn es esumateo to taKe u.� tours to comc:c!!:!. •· ".s w111 vary aeoena1119 uoon ltle need• of lhe Individual 
case. Any commems on cne amount of time vou are reauireo :o ccmo1ete :�·s , �,...,.. ��ou1a ce sent 10 tne Chief lntarmauon Officer. Patent 
ana Trauemant Oftlce. Wasninqton. DC �023·1 . �o NOT SEND FEES CR � :; �.� ,:: :_;;;::; FORMS TO THIS ADDRESS. SEND TO; 
Assistant Comrnt:Uioner for Palems. Wasmng1on. OC ::02:i � .  

. 
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.. ..... , . . ' 

REQUEST FOR ACCESS OF ABANDONED APPLICATION UNDER 37 CFR 1.14(a) 

Assistant Commissioner for Patents 
Washington, DC 2023 1 

In ra Applicarian ot 

I hereby request access under 37 CFR 1 . 14(a)(3)(iv) to the application f.fa record of the above
ide�ABANOONEO application, whi.ch is: (CHECX: ONE) • , / 
J,L{A) referred ta in United States Patent Numoer 1'405"" q� 7 cclumn __ __. ; 

_ (B) referred to in an application that is open to !lUblic inspec::on as set fonn in 37 CFR 1.1 1 ,  i.e •• 

AppUcation No. • tued on page of 
paper numcer �----M 

_ (C) an appfication that claims the benefit of th e  fifing data of an ac:::icarion that is open to public 
inspection, i.e •• Application No. fifed . or 

_ {0) an apptication in which the applicant has tiled an authorization to 1ay ocen the camplete 
appUcation to the public. 

Please direct any carrespondence concerning this request to the follOWing address: 

Typed or printed name 

> Oare 

FOR PTO USE ONLY 

auroan Mour Statamem: This farm is eanmaraa to talle u.Z hour.s 10 como1e1e. �me w1u v'n'Y -:aoencsno uoon me n- me inaMGual 
ease. ,;nv cammenrs an Ill• emnunt of time vou are reou1rea 10 ccmo1a1a 1n1s rotm snou10 :a sanr =� :11& Chief tntonnaaon Officer. P
ana rraoemanr Ottlca, Wasmngt0n. OC ::023·1. 00 NOT 3cND FESS OR COMPt.eT"°� FC:.MS :-: 7HtS ADDRESS. SEND TO: Asaisiant Commrsmoner tor P111e11is. W1snrnqt0n. CC :0231. · 
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. :.. • 
PTOISB/68 {04-01) 

Approved for use through 1 013112002. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Pa erwork Reduction Act of 1 995. no oersons are re uired to resoond to a collection of information unless it disola s a valid OMS control number. 

REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1 . 14(e) 

RECEIVED 
MAR 1 1  2002 

File Information Unit 

Assistant Commissioner for Patents 
Washington,  DC 20231 

Paper N�� 
1 .  0 I hereby request access under 3 7  CFR 1 . 1 4(e)(2) to the application file record of the above-identified 

ABANDONED Application, .  which is not within the file jacket of a pending Continued P rosecution 
Application (CPA) (37 CFR 1 .53(d)) and is: (CHECK ONE) 

DCA) referred to in: . :v n ( .  !2 
United States Patent Application Publication No .�.fl[L:j_(.!_�_lpage _____ , l ine ______ , 

United States Patent Number ___________________ , column ------· line ------ •  or  

an I nternational Application which wps filed on o r  after November 29,  2000 and which 

designates the United States, WIPO Pub. No. ---------------· page -----• l ine _ ___ . 

0 (B) referred to in a n  application that is 9pen to public inspection as set forth i n  37 CFR 1 . 1 1  (b). or 

1 . 14(e)(2)(i) ,  i .e. ,  Application No. _______________ , paper No. ------• page ------• line ----- · 

2. 0 I hereby req uest access under 37 CFR 1 . 1 4(e)(1 ) to an application in which the applicant 
has filed an authorization to lay open the complete application to the public. 

Unit: 

Burden Hour Statement: This form is estimated lo take 0.2 hours to complete. Time will vary depending upon the ne s of the individu case. Any comments on 
!he amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. Patent .and -Trademar Office. Washington. DC 
2023 1 .  00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. Washington. DC 2023 1 .  
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. 
•. 

PiOiSS/ec (04-01) 

•. . 

ed for use thro•:sn 10/:l i/2002. OMS OSS!-003 1  
. 

· U.S. l=atent and Tr rk Offiee: U.S. DE.�ARTMO:NI Ci' C OMMERC: 
.IJ..,'!r the PaoerYJork Redue�ion Act of i S9:. no 05rsons are recuired :o tesoond t:> a collgc�fon cf infcrr:ia!icn u:il-!ss :r dis=l;·:s a ·1aik� 0� .. 1: e=:"!�r-,f i':'Jr.': C-!:-. 

REQUEST FOR ACCESS TO AN AP PLICATION UNDER 37 CFR 1 . 1 4(e) I 

RECEIVED· 
J UN 2 4 2002 

File Information Unit 

Assistant Commissioner for Patents 
Washington, DC 20231 

I '" re Application oi 

Applicztion Numbei 

0 
Art Unit 

Paper N� �� 

1. 0 I hereby request access under 37 CFR 1 . 1 4(e)(2) to t h e  application file record o f  the above-ide n tified 
ABANDONED Application , which is not within th e fife jacket of a pending Continued Pros ecution 
Application {CPA) (37 CFR 1.53(d)) and is:  (CHECK GNE) 

[9(.t() referred to in: 

United States Patent Application Publication No. --------• page __ , line __ _ 

United States Patent Number (o j 4o1:, 2 lJ , column (?] . line ___ , or 

. an International Application which was filed on or after November 29, 2000 and which 

designates the United States, WIPO Pub. No. , p age __ , l ine _ __  . 

0 {8) referred to in an application that is open to public inspection as s e t  forth in 37 CFR 1 .1 1  (b) or 

1 .1 4(e)(2)(i), i.e.,  Application No. , paper No. , page , line __ . 

2. 0 I hereby request access under 37 CFR 1 .1 4 (e)( 1 )  to an application in which the applicant 
h as filed an authoriza tion to lay open the complete application to the public. 

Date 

Approved by::�µ_;�A:;l.l:::!�!::Z!i� 

Unit: 

Surden Hcur S tatement: This lorm is estimated to take 0.2 hours to eomple!e. Time will vary depending i:;::on !l'le needs ot the individual case. Any comments o n  
the amount of lime you are re\;uired lo eom�lete !l"Js form should b e  sent t o  the Chief Information Officer, U.S. Patent and lradernarl: Office. Washington, DC 
2023 1 .  00 NOi S C:NO i'EES OR COMFLEiEO i'ORMS TO THIS ADDRESS. SEND iO: Assistant Commissioner for ?atan:S. Washington. DC 20231.  
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REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 C FR 1 .14(e} 

RECEIVED 
AUG 2 1 2002 

File Information Unit 

Assistant Commiss ioner for Patents 
Washington, DC 20231 

In re . .;ppficaticn o f  

Application Number 

0 
Exam iner 

Paper No. 

1. 0 I hereby request access under 37 CFR 1 .14(e)(2) to the api:ilication file record of the above-identified 
· ABANDONED Application, which is not within the file }acketorapending Continued Prosecution 

Application (CPA) (37 CFR 1 .53(�)L�i:1<:f _is: (CHECK ONE) 

0 {A) referred to in : 

United States Patent Application Publication No. ---------· page __ , lin e  __ _ 

____ ,,JJnite.d_States Patent Number _f;)!J b 1 ()... \ 3 ::s --""7colurriri··----· line ___ , or 

an International Application which was filed on or after November 29, 2000 and which 

designates the United States, W!PO Pub. No. --------- • page __ , line _ __  . 

_ __f;!_�B) referred to in an �pplication that is open to public_��p_e�tion as set forth in 37_CFR 1 .1 1 (b) or--
1 .1 4(e)(2)(i), i.e., Appfication No. · , paper No. . page ; l ine __ . 

2 0 · I hereby request access under 37 CFR 1 . 14(e)(1 ) to an application in which the applicant 
has. filed an authorization to lay open the complete application to the public. 

6� L.l �� 
· · ·  ·· - -·· - ·-- Signature · 

�x : c...v'\ \,v �.,\\'. "'�v, \I) 
Typed or printed name 

FOR PTO USE ONLY 

Approved by: ----�:...--7:'�:
Qni!ial 

Unit: 
Burden Hour S tatement: This forrn is estimated :o tak e 0.2 hours to complete. Time will vary depending upon tha needs of the individual case. Any com •  ants on 

ll'le amount ol time you are required to complete ll'lis form should be sent to the Chief Information Officer, U.S. Patent and 'iradema;k Orlice, Washington, DC 

20231. DO NOT SENO FEES OR COll.IPL!:Tcu i="ORMS TO iHIS ADDRESS. SC:NO TO: Assistant Comr.jssioner-for Patents. Washington, CC 2023 1 .  · 
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FiO/S:Jsa (04-:1) 
A�p:-:vad fiJr i.;se �r:1:sh 1 0/�'7/2C·C2. Of-t.S O:S i-�C�i  

, U.S. ?a:::u ar.c Ti-aca�a:k Cffica: U.S. c;�:. . .!;.�7".1 .. i;��j c:: CO�U.!::R::= 
Uttder ��.! ;::o:�wer'1C �sdue:ton �.i:: cf iSS:. nc �ers-::is ar: :ec::ira� ro r:!:oni! t:t a cdr;-:!:o.i ·�f ;nfc:-�:Hc:i 1.:.�r-:ss r: .::s::r�� .. '"! -.=  ·�Iii: Q.\�= :::-:-::r�f .�1J."i':�� .. 

t--· .. ____ P_ ... _�_O_u_· E_S_T_F_O_R_" _A_._c_c_E_S_s_-_i _O_A_._N_,.......,."_.P""'.'"P_L_l"".C_A�T_i_O""'.'"N_U_N_D_E_._R_3_i_C_F_._l:'t_1_.1_-_�.:.( a_;,_) ____ _;/ 
In ra A�plicaticn of I 

Assistant Commissioner for Patents 
Washington, DC 20231 

·� 
// 

Paper No .. __ ��---

I hereby request access under 37 CFR 1 . 14(e)(2) to the application file record of the above-id entified 
ABANDONED Application, which is not within the file jacket of a pending Continued Prnsecution 
Application (CPA) (37 CFR 1 .53(d)) and is: (CHECK ONE) 

OCA) referred to in: 
United States Patent Application Publication No. b (tJ 't2! .5> , page __ , line, __ _ 

___ United States Patent Number ______ , _______ , column ___ , line ___ , or 
ar1 International Application which was filed on or after November. 29, 2000 and which 

designates the United States, WIPO Pub. No. ---------· page __ , line _ __  . 

0 {B) referred to in an application thatis open to public inspection as set forth in 37 CFR 1 .1 1 (b) or 

1 . 1 4(e)(2)(ij, i.e., Application No. , paper No. , page , lina __ • 

2. D I hersby request accass under 37 CFR 1 .14(e){1 ) to an application in which the applicant 
has filed an authorization to lay open the complete application to the public. 

Date 

becsha... GeAAn.r FOR PTO USE ONLY 
Typed or printed name 

Approved by: ---------
(initials} 

· Unit: 
Surden Heer S\;t;ment: T'nis forr:"t is as:fr�1a:e\! to �ake 0.2 hccrs to c:m;:i!ta. 7im; will ·1a:y de�encing upon the neeCs of the individual c.ase& Any c�m�ents on 

�'le arttount ol time you are required 10 com�lete this form s�uld be sent to :ha Cl".ief lr.icrr.iaticn Officer. U;S. ?at;r.: a::d Trademal'k Ollie:, Washington. DC 
202.J 1 .  DO NOi SENO ?EES OR COM�!.EiED �ORMS TO iH!S AOORESS. SEND TO: .:.Ssis:an: Cor.imis sicner fer ?atents. Washington, OC 2023 1 .  

I 
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PTO/SB/68 (04-0 1 )  
Approved for us e thro1igh 10/31/2002. OMS 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa oerwork Reduction Act of 1995. no oersons are reouired to res oond to a collection o f  information unless it dis olavs a vand OMB con tr I number. 

REQU EST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1 .1 4(e} 

RECEIVED 
NOV 0 1  2002 

Fire Information Unit 

Assistant Commissioner for Patents 
Washington, DC 20231 

· 

1 .  Vi'hereby request access under 37 CFR 1 . 1 4(e)(2) to th� appHcation file record of the above-identified 
ABANDONED Applicatio n ,  which is not  within the file jacket of a pending Continued Prosecution 1 Application (CPA) (37 CFR 1 . 53(d)) and is: (CHECK ONE) 

ct:J0) referred to in:  

United States Patent Application P'1,bt]1{?n No. ----------- - ·  page __ , l ine _____ , 
United States Patent Number ___ ftl__'-:f-IJ-�Jl3..------' column ____ , l ine --

.
, or 

a n  International Application which was filed on or after November 29, 2000 and which 

designates the United States , WJPO Pub. No. __ _ , page __ , l ine ___ . 
D (8)  referred to in an application that is open to public inspection as set  forth in 37 CFR 1 . 1 1  (b) or 

1 . 1 4(e)(2){i), i .e.,  Application No. , paper No. ___ , page , line ___ . 

2. 0 I h ereby request access under 37 CFR 1 . 1 4(e)( 1 )  to an application in which the applicant 
has filed an authorization to lay open th� complete application to the public. 

Date 

Burden Hour Statement: This form is estimated t o  take 0 .2 hours t o  complete. Time will vary d epending upon the needs o f  the individual case. A n y  comments o n  
t h e  amount of time you are required to complete this form should b e  sent t o  ! h e  Chief Information Officer. U.S. Patent a n d  Trademark Office. Washington. DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 202 3 1 .  
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PTOISB/68 (04-0 1) 
Approved for use through 1 0131/2002. OMS 0651-0031 

U.S. Palent and Trademark Office: U . S. DEPARTMENT OF COMMERCE 

Under the Paoerwork Reduction Act of 1 995. no oersons are reauired lo resoond to a collection of information unless it disolavs a valid OMS control number. 
REQU EST FOR ACC ESS TO AN APPLICATION UNDER 37 CFR 1 . 14(e} 

RECEIVED 
DEC 1 8 2002 

File I nformation Unit 

Assistant Commissioner for Patents 
Washingto n ,  DC 202 3 1  

In re Application of 

Application Numbe r  

Art U n i t  

F i l e d  

&9C, �I l/-9 
Examiner 

Paper No. _::11--) 7 

1 . Gr" I hereby request access under 37 CFR 1 . 1 4(e)(2} to the application file record of the above-identified 
ABANDON ED Application, which is not within the file jacket of a pending Continued Prosecution 
Application (CPA) (37 CFR 1 .53{d)) and is: (CHECK ONE) 

�ferred to in :  

United States Patent Application Publication No. ----------------• p age _____ , line _______ , 

United States Patent Number_c;;._lf2_.l-lJ13_ _______ , column _______ , l ine ______ , or 

an International Application which was filed on or after November 29, 2000 and which 

designates the United States, WIPO Pub. No. ---------------- • page _____ , l ine _ ____ . 

D (8) referred to in an application that is open to public inspection as set forth in 37 CFR 1 . 1 1  (b) or 

1 . 14(e)(2)(i) ,  i.e . ,  Application No. ________________ , paper No. ------ • page ------• l ine _____ . 

2. D I hereby req uest access under 37 CFR 1 . 1 4( e)(1 ) to an application in which the applicant 
has fi led an authorization to lay open the complete a pplication to the public. 

�-£��� Signature . Date 

13\c.,QQ i b Qi hia�� v 
Typed o r  prin ted n� 

App r  

Unit: 
Burden Hour Statement: This form is estimated to tak� 0.2 hours to complete. Ttme will  vary depending upon the tldtli IQJ)A nit 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Tradema<k 0 ice. as 1 on. DC 
2023 1 .  DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for P atents. Washington, DC 202 3 1  . .  
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• 

• 

•• 

• I 

(12> United States Patent 
Carter et al. 

I lllll llllllll Ill lllll lllll lllll lllll lllll lllll lllll lllll llllll llll llll llll 
US006407213Bl 

(10) Patent No.: US 6,407,213 Bl 
(45) Date of Patent: Jun. 18, 2002 ������������������� 

(54) M ETHOD FOR MAKING HUMANIZED 
ANTIBODIES 

(75) Inventors: Paul J. Carter; Leonard G. Presta, 
both of San Francisco, CA (US) 

(73) Assignee: Genentech, Inc., South San Francisco, 
CA (US) 

( * )  

(21) 

(22) 

(86) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U .S.C. 154(b) by 0 days. 

Appl. No.: 08/146,206 

PCT Filed: Jun. 15, 1992 

PCT No.: PCT/US92/05126 

§ 371 (c)(l), 
(2), (4) Date: Nov. 17, 1993 

Related U.S. Application Data 

(63) Continuation-in-part of application No. 07/715,272, filed on 
Jun. 14, 1991, now abandoned. 

(51) 
(52) 

(58) 

(56) 

AU 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 
EP 

Int. Cl.7 .. . . . . . . . .............. ..... . . . . . . . . . . .. . ... . . .. C07K 16/00 
U.S. CI . . .. . . . . . . . . . ...... 530/387.3; 435/69.6; 435/69.7; 
· 

435no.21; 435/91; 536/23.53; 424/133 .1 
Field of Search .. . . . . . . . . .. .... ..... . . . .. . ... . 435/69.6, 69.7, 

435170.21, 91, 172.2, 240.1,  240.27, 252.3, 
320.1 ,  328; 536/23.53; 424/133.1; 530/387.3 
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amount of �ime you require lo complete this fo:m and/or sugGestions icr reducing this burden. shou ld be sent to the Chief Information Officer. U.S.  Paler.t and 
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J heraby request access undar 37 CFR. i .. 14{E)(1)(iv) to ths a:Jpficatlcn fn3 re�')rd of "t:,a :bo�12-!de;;·£?Tie·:j _!!.3)-�i'iLi�J!\JE:1 1· 
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registration, a U.S. patent application publicc::tion, or an intemc:tional patsnt appl ication publicc:tion in 
accordance with PCT Articie 21 (2), a membe; of t'ia public mc:y obtain : copy of: 
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c,.Y�tal Plaza Tl'lree,  Room 1 00 1  
20� 1 South Cler1' Place 
Arl1,, g ton, VA 
Tele p n o ne: (70JJ .'.3 08-:?733 I 
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any docul'T1el\l fn the lile ol the pendln; applic1llcn . 

� o ,  u"eub II shad fPDlle�llons 01at ara.11111 pandipg: 
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' ' '·' , . '"�· or<DJ•ll•q �.,d 1L'0.,,i1U11g II'\• COl'!'lp/llU I  tppltcellall lo"" lo fPI� USl'TC. T!"'J •lllll or.,., e1t1  IJlld•"C WO �Qdllolf� .J� Ill# 
"""''�'  ''' "�� vnu ' ' Qui•• to canici1e1• ttl•s l'lll'l'I 111dlor •�!l!i�tllar\t in• 1•�h11:·;,,g 11111 t11k'.'1n. 1�o i.ld to l !llt ta 1 • ,, 111 orm1 ha11 O�ic ••· u. s 0 • '• �1 ,.,,,; 
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ti''"" c "'"tl•l�d fe rm #d: 
r 1 1 e  ir.rorm�!iaP'I Ur1i1 
cr.ts1a1 Plau Ttvu. Ro om 1 D0 1  
:?O� t .S ovtn C:harll Pl•c.1 
1'r lr,, 9 1 c n ,  VA 
T r l p p � One: ( 703)  :1011-HJJ 

fl1'41,.l.'OPI 1°11! ro.c o,·.:1 onn2 1 b o 11t ·ld1 n li !i 1 d  .� a .!. N !J CN �  �1 

li1m�� '" th• fCll/OIMi,, f lfGCUm il " f ( U  !.h�wn I I'\ ; ;,;_ 

Unild S liles Patirnr ,t\pplicallnn Publicallal'I No. ------- · p 19l .  ---- (iM<- ___ _ 

u,,i,ed Slaies Pa1ent  Number , c11lurn" --�-· liA 1, ----- er 

WIPO P ll&, N o .  ________ .. r:i�i:ie ____ , Iii\• 

R l' latcd In form i t i  on abclJt Acc:is� to Peftding Applica llo .,!' (37 CFR 1 . 1 4} :  
D ir;u: 1 ace.us. fc P•"dift g appJic1tJeft.t,f1 not 1v1llable I• lh� puhllc 111.1! ccpi•• l'\ O �  b •  :hl llla br, and m il '/  ! H  
pur e:/'\� u d  rfom Iha Office 11 1  fl.lblle Rtc;ol"Gt upa" ptymr"I o r !he 111prcpri1lt ft t f l 7  C F R  ' ,  1 S(b l l .  � � iollow!I 
�ouu Ql i .d"l t d  H1plfc:a t!cru t�at •rt 1tp! Hl'\c!i?1,!L ii rHl'llU 1P 11\f putllic ma� Oblal" i1 C D J:i!f o F: 

\1\e fU e te"lcr\IS; 
ll'lt ol'ncling 1ppll ca\la,, as etigin•ll� �lid: or 
ir'I'/ r:iocu""•fllin the fil• ot U\• 111ndl"I 1,pllulcn . 

� c •  u1121.1ai llsl!• d uclle�lfq"5 lh1t ar.s 1Mll l!nd1!\q: 
( 1  I 11 U\e b�n!f\l df lb• Q1'1dlf!Q HPDF!Nan ia C'l1lm1tundu !S u.s .r; .  H 9(•J. ,lo. 12 \ .  Qf JSS In llf\ol1'.! I 

aogli c•�OI\ lrl�l  r.�s: raa lss1.11d .. a U.S.  pal111l. Of (b l pvlllilt\td II ' S lDIUltll"; 1 :w• ,,l icn ragi� tral l an .  a u  s 
p .l lifl! ap pli�tian pub�callon. ar an 1,,1arn1t1c,,1I j,'11'9111 apptlcatian �·.n1 1t��ii a il  '"' �c ;crdan r.: �  wl11\ PC T 
A rti tlf. 2 1  (2 ) ,  .a IT1e mber l!f U\e public m•J Dblal" a UPV 1r; 

!ti e  file contenu; 
fie p1ndi,, ; appllcallcn as an9l11a!lw •11d; ar 
ar1y do cum•�• 1" U>te «!" �f 11\t ptndlna 1ppllc1tlon. ' ' )  '' �� ;p.pll�lla,, Is i "£D11?p,lt!d l!!y "''""" er 1tft!E:M1• IC•o!jtitd in l!I U.S. p; leM, a sra\ulorv in 11Er11iori 

re 91�1rat1a l\.  a U.S. ""''"' :unaliclfa" pyl91lc•llan. ar 111 ll\l1"'11ian11 pam1t iipplltation =ubHc:" hon 111  
;ccc•daPl t.a wit" PCT Ar,iel1 2' (ZJ, 1 '"•"'b" eP �e �ubllu•ta y  ebtai,, a cepy al; 
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I �>I : �··�""'� • 1 . ., ,,,,,,. '  \:ltl i. ,.,\llrtcl II. l ;  CJR I . " · t II• '"'""""•· •• ,. ,..,,, .. .. .. .,.,, II ,. flitl . . ... .  �. , .. 11\f >11e5c '""'"" ,, ti 1•1 D  i If\� ' '. ' I I\ �  l' ;; "' . ;:,  • o  . . ..  " ' '  • • • ' ''"'" l•Gll t•t1�e . .. 111lflr I& 111v1� • •  �. JI U.! .c.  n ! . ..  ; 1 �  ,,� 1 ,  ' '· ,.,.,. , ... «�; ... .. ""'"'"�" '" I I � ,  I �  ''"'ll!U lg t O  ... O • • • !  . . . . .... : • .  · �  , . . .  , . .  ,.�.  o • •  o ·� �  • •  •G l\.'t'f10U119 ''" COl'l"Pltl• •  . ,,11111111\ ''"" II 1114 IJl,. TCI. 111'11 1'1111 ,,. ,., " "."''"' �··� • • •  IAdly111 .. 1 1  , . . . .  �� I CI'\,.,. · �· ·  �� 1 1\ I  • "" r . • • •  1 ' '  "·"'� '" "  1 • '"'' '  1 •  ,.,.,1111 l�us "'• 111f'•' 111 nnlfet1\ in• P•�hr:O.' l�•t t1o1t11\. •l'lllld t i  J r.Ill la uu C l'l.1•f 1�lan"'1ht11t 011ic u u. • . , ,. ., , .  . .. ' · ' � ' � ' "' ;:)nit.  " l . D • U •1>''""\ "' C: o"'l" l•c• . .. . Cl. l e o  U !G, •11 .. 11f�1. II.\ U H�. i •!I OCI NO'i .l fl»IQ ' !!.S OR COA.4,\ f'T[U ,O�M.5 1 0  r 01 1 !  .r1 n 11 f � �  B .:< r.\I C 'PQ · ll't l•  '" '"''"' • t' • "'  u .. 11. C: n.o1 : ,1 P lu.a "'"'" •· ' h '"' fOV1 ,  201 1  3ou:n Cl•r� P l u .t, >.rll"ara,,, V,Jt. 
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p101sa1sa 10;-0::, 
)..;:�:0·1ed for usa throu'h 713�l20C�. OMa oss1.ooi� 

, U.S. Patent and iracemark Office: U.S. OEP.�iMENI OF COMMERCE 
Under the PaparNork Re�uc:ic n Ac! cf 1 99S. no ;:::arscrs aia recl!irad to rasocr.d to a ccfla�jon �f information unless it disoiays a ·;aHC C�1IS :�n:r:i n'...'.m:a:. 

REQUEST FOR ACC ESS TO AN ABANDONED AP PLICATION U NDER 37 CFR 1 . 14 

RECEIVED 
Bring completed form to: 
File Information Unit JUN 0 7 ·�004 Cfy-stal Plaza Three, Rocr.i 001 

. L 
2021 South Clark Placa .. ' 
Arlington, VA 

· 

· U 't 
Telephone: (703) 308_2733 Fi le Information n i  

,. 
Paper No. �S"" 

I hereby request accass under 37 CFR 1 .14(a}(1 )(iv) to the application file racord of the above-identified ABF-.NDOl'IED 
application, which is identified in, or to which a benefit is claimed, in the follcwing document {as shown in the 
attachment}: 

United States Patent Application Pub lication No. ______ ,, page, ____ line ___ _ 

United States Patent Number v4o7cf2.I J . column ----· line, ----- or 

WIPO Pub. No. _______ , page ----· line ___ _ 

Ra!ated Information about Access to Pending App�ications (37 CFR 1 .14): 
Direct access to pending applications is not available to the public but copies may be available and may be 
purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1 . 1 9(b)), as follows: 
For oublished apolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

For uncublished apolications that are still oendina: 
( 1 )  If the benefit of the oending application is claimed under 35 U.S.C. 1 19(e), 120, 121 ,  or 365 in another 

application that has: (a} issued as a U.S. patent. or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in  accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: · 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the application is incoroorated bv reference or otherwise identified in a U .S.  patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accorcla e with PCT Article 21 (2), a member of the public may obtain a fOPY o •. 

e ndin a lication as ori inall filed. 

Telephone Number 

This coHection oi information is required bv 37 CFR 1.14. The informa!ion is required to obtain c� retain a banelit by �"le public which is to file (and by the USPTO 

to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete. including 

gathering, preparing. and submil'Jng the completed applicslion form to the USPTO. Time wiil vary depending upon Iha individual case. Any comments en the 

amount of time you require to complete this form and/or suggestions for reducing this burden, shoutd !Ja sent to the Chief lnfcrrna!ion Ofricer, U.S. Patent ar.c 
Trademar1> Office, U.S. Department of Ccmmerca, P.O. Box 1450, Ala;:andria. VA 2231 3-1450. 00 NOT SEND ;:555 OR COMPLEiED FORMS TO THIS 

ADDRESS. 8RlNG 70: File lnfor.nation Unit, Ci"'JS!al ?!aza Three, Room 1 001, 2021 South Clark ?lace , Arlington, VA. 
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REQU EST FOR ACCESS TO AN ABANDONED APPLlCATlON U N D E R 37 CFR 1 . 1 4  / I n  ie Application of 

I 
Bring completed form to: Filed 
File Information Unit 
CrYstal P laza Three, .Rocr;; 1 DO� 
2021 South Clark Place 
Arlington. VA 

RECE\\7[,::.)-·-·\ Appiication Number 

1 ..._,_�-"-_._,_-+��l=-.c�;;__-'----!.---.:'-'----.-i-, 
JUN Q. 9 'lu\J4 

Telephone: (703) 308-2733 \ 
. . • ti-·'."'\ � t c; 0 \ 

File \ntorrna. ;:__�- - _ , , ... 

I heraby request accass under 37 , 1 .14(a)(1 )(iv) to the application file racord of t'1e above-ldentlfied ABANDON�!J 
application, which is idantified in, or to which a benefit is claimed, in the following docume;;t {as shown i n  the 
attachment) : 

United States Patent Application Pub lication No. -------·· page, ____ line ___ _ 

United States Patent Number lb b1(tr)t11- ('!,. 13( , column ____ , line, _____ or 

WIPO Pub. No. ________ , page ____ , l ine ___ _ 

RaJated Information about Access to !Pending Appuicaiions {37 CFR 1 .14): 
Direct access to pe nding applications is not available to the pu�lic but copies may be available and may be 
purchased from the Office of Public Records upon payment cf the appropriate fee (37 CFR 1 . 1 9(b) ). as follows: 
For oubiished aoolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending a pplication as originally filed; o r  
any document in th e  file o f  the pending application. 

For uncublished applications that are still oendina: 
( 1 )  If the benefit of the oending aoplication is claimed under 35 U.S.C. 1 1 9(e), 120, 1 21 .  or 365 in another 

application that has: (a) issued as a U.S.  patent. or (b) ·published as a statuiory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. . 

(2) If the application is incoroorated bv reference or otherwise identified in a U .S. patent, a statutory invention 
registration, a U.S.  patent application pu blication, or an international patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin ap lication as ori inali filed. 

Registration Number, if applicable 

;p3-L{1h: r- { I SO 
Telephone Number 

Date 

This coUscticn cf information is requirad bv 37 CF� 1 . 1 4. Tha information is requirad to obtain c; retain a benefit by the public whici1 is to file (and by the USFTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 . 1 4. This ccilection is estimated to take 12 minutes to complete. incli.:ding 
gatharing. praparing, and submitting the complated applicalicri form to the USPTO. Time wiil vary depending upon the individual case. Any comments en tM 
amount of t!me you require <o complete this ior.n and/or suggestions fer reducing this burden, should be sent to the Chiei Information Officer. U.S. Fate�t ar.c 
Trademark Office. U.S. Department cf C.:mmar.:a. P.C. Sex 1450. Ale::andria. VA 223 1 3-14:0. DO NOT SEND FS:!:S OR COMPL!:TED FCRi\·lS TO 1 l-!JS 
ADDRESS. BRIMG TO: File lnfor.nat!on Uni�. C;ysial ?!aza Thraa, Room 1 DO� ,  2021 So uth Clai";t ?!ace, Arlington, VA 
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?-:--::s::::: ,c:--::: ..!-.;.:i:·.:�= =�t �s:: :�.:::..:;�. �;� 1:1::01 . .:1r,.1; .::= : -:··:; · 

U:":ci;;c iha l=a:sr.-;ci".·: P.;;�t..:tio:; .�.:: :f ; a;:, ;.c ::.-s·:.-.s at: :::·�i;:: ,� ;:s::::: ::U��;�!��:�;� a;f��������\���;:,;J;��;�;�:�!·;�s����:;::�:7�';·'��;;�� 
REQUEST FOR. ACCESS TO AN ABANDONED .!l.P PL! CATION UNDER 37 CFR i . i 4  

Bri;;g complat:d for,;; to: 
Fife Information Unit 
Crystal Plaza Three, Rocm 1 DD 1  
2021 South Clark ?lacs 
Ariington, VA 
Tsisphons: (703) 308-2733 

R EIVED 
AUG 1 6 2004 

File Information Unit 

J hereby requ�st .access under 37 CFR 1 �14{a)(1 ){Iv) to f:hs :pp!ic::tion fiis r�.:crd of t�a a bove-Jder:fffiad .:iEAi,lDCi--lE� 
appi!cc:t!on: wh!ch ls identlfisd in: oi to whfch a b-:na;It is cic!rn.ad, ln tha f0Uc¥1?ng document (as shcvvn iii ths 
attachment) : 

United Stc:tes Patent Applic2tion Pubiic2tion No. --------· p2ge, _____ line ___ _ 

United States Pat�nt Numb:• Co'-k>1 d fS , column _____ • line, ______ oi 

WIPO Pub. No. _________ , page _____ , iine ___ _ 

RaYated �nformatfon .abot.r[ Access to fl,en ding Appiicst�o ns {37 CFR 1 . 1 4}: 
Direct accass to pending applications is not available to the public but copies may be av2i lab le 2nd mc:y be 
purchased from the Office of Public Records upon Rayrnent cf the app;opriate fee (37 CFR 1 .  ! 9{b)}, as foi!ows: 
Fo; oublished aooiications that are still oendina, a member of the pubfic may obtain a copy of: 

the file contents; 
the pending application as originaily filed; or 
any document in the file of the pending applicction. 

For • . .moublished aoo!ications thc:t are still oendina: 
( 1 )  if the benefit of the oendina aoo licaticn is claimed under 35 U.S . C .  1 1 9(e), 1 20, 1 21 .  or 365 in a nother 

appiication that has: (a) issued as a U.S. patent. or (b) published 2s a statutoi'j invention ;sgist;ation, a U.S . .  
patent application publication, o r  an international patent application pub iication i n  accOidanca with PCT 
Ar"Jcle 21 (2), a member of t'1e public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the app lication ·is incornorated bv reference or otherwise identified in 2 U.S. patent, a st2tutmy invention 
registration, a U.S. patent application pubiication, or an international patent applic2for: publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin app lication as originally filed . · 

Rsgist;c:ticn Numbs;, if app l icabie 

I I 
I P..p;r:ive·: 
i 
I 

I I 
I 

I 
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artna camalei;d foli7l to: 
Fila-Information Unit 
C.ystal Plaza Tnrss, Reem 1 DO'! 
202.1 South Clark Flacs .. : 
Arlington. VA 
Telephone: (70�) 308-2733 

�· 

RECE\VED 
NOV O 1 2004 

File Information Unit 

I heraby request ac�ss under 37 CFR 1.14{a)(1)(iv) to ths ap!Jlication file r�cofd of frle abovs-�dsnfa'ied .�8.F.NDONEZJ 
applicatioi1, whicil is identified in, or to which a 1:1.;nsnt is ::iaim�d, in the follcwing document {as shewn In th: 
attachment}: 

United States Patent Application Publication No.G Suo,:z..3q; . page, fins ----
United States Patent Number ________ ,, column ____ , line, ----- or 

WIPO Pub. No. _______ ,. page _____ • lins __ _ 

Ra!atsd information about Ac.:�ss to Pending AppHca!ions {37 CFR i .14) :  
Direct accass to pending applications is not available to the public but co�ies may b e  available and may be 
purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1 . 1 9(b)), as follows: 
For oubiished aoolications that ara still oendino, a member of the public may obtain a copy of: 

the tile contents; 
the pending application as originally filed; or 
any document in the file of the pending appl ication. 

For unoublished acolications that ara still oendir.a: 
(1 ) . If the benem of the oendina aoolication is daimed under 35 U.S.C. 1 19(e), 120, 121 , or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in acco rdancs wit1 PCT 
Article 21 (2), a member of the public may obtain a copy oi: 

the file contents; 
the pending ap plication as originally filed; or 
any document in the file of the pending applicalion. 

{2) !f the application ls incornorated bv rafeisnce or otherwise identified in a U.S. patent, a staMory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin application as ori inally filed. 

Signaturs 

k.e (\c\6 � d  v� sU£� 
Typed or piint;d name c-;;;;; ��;;;ollcabls 

Te!sphcne Number · 
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.=to1sa·aa .�v:..o�; 

A;�::v� fer use ti�rcue:i 7r.:.�l20CS. O�Aa �=·��': 
� U.S. �:.t:.'1t and Trac:m:t.\ Offica· u s  o;=ARTMENI OF CCM:\i::;-; 

UnCar t.1: ?:c:ruct.< ? .. ;c:�c:cn J..c: (;! 1s;:. no :.:racr� at'!: !':ct.::rad !a ras::n: �= a =:tf:dco :f !nfwrw:tk:� un!:ss it d:s�:a;� � v:Uc -:;-1a =��'":1 :��;;;� 
REQUEST FOR ACCESS TO .A.l'J AEA.\I DONED A.:;:, PLlCATION UNDER 37 CFR 1 . 14 

artng completed form to: 
Fila Information Ur.it 
C,Ystal Plaza Tures, Reem 1 oo; 
202'.I South Clari< Placa .. ' 
Arlington, VA 
Telephone: (70�} 308-2733 

,. 

l • \ . . •• .. / Iii iS .:.,,pµucauon Ci 

I 
Appiic �fen Numbar 

'1 '1 s- �y� 
Papar No. �If� 

I hereby request accass under 37 CFR 1.14{a)(1 ){iv) to tha :ap!=Jlication fila r:aco rd cf th e  abovs-k!antified .�;l�'!DONED 

application, which is identified in, o r �  which a b.;r:sfit is !:I:aim�d. in t'1a follcv.ting dccum:nt (as shewn in th: 
attachment): 

United States PatentApplication Publication No. _______ ,, page, line 
United States Patent Numbei l 0% 1 Q) e ' column ' lin-:el;::=R:::. ::::E::;::::�::.;,c;::. .. E��;;:;:b::.:;:�· ;::// ll;::�:;,�i) 
WIPO Pub. No. _______ , page ___ �, line ---- NUV 2 9 ZUU4 

Ra!ated �niorrnation about Access to Pending AppHcations {3 �f�lrlf��Jlation Unit 
Direct accass to pending applications is not available to the pu blic but copies may e avai able and may be 
purchased from the Office of Public Records upon payment of the appropriate fea (37 CFR 1 . 1 9(b)), as follows: 
For oublished aoolications that are still oendina, a member of the p ublic may obtain a copy of: 

the file contents; 
the pending appfication as originally filed; or 
any document in the file of the pending application. 

For unoublished aoolications that are stil l oendir.o: 
(1 ) If the benefit of the oendina aoolication is claimed under 35 U.S.C. 1 1 9(e), 1 20, 121 , or 365 in another 

appfication that has: (a) issued as a U.S. patent. or (b} published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application pub lication in accordance with PCT 
Artide 21 (2). a member of the pub rte may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the application ls incoroorated bv reference or otherwise identified in a U .S. patent, a statutory inventio(l 
registration, a U.S. patent application publication, or an international patent application pubflcaticn in 
ac rdance with PCT Article 21 (2), a member of the public may obtain a copy of: · 

the pendi lication as ori inally filed . 

istration Numbei, if applicable 

bl&� \ Lc;zJ 
Tele�hcne Number 

FO R PTO USE ON� Y 

File Information Unit 
Thia c:iuecllcn ci inforr.iauon is required by 37 CFK 1: t4. Th: infar:naticn is raGuirac b ob�in o� ratain a :::anaiit cy !.'H! pu!:lfi.: wl'li�n is to iile (and by t�a USf°TO 
to process) an a!"plicalloo. Con��entialily is governed by 3� U.�.c. 122 and 3!EFR _!· 1:· 1:'.1i5 ccnec!l:n i� esilmatad � �k� 1: mlll�tC: tc �mp!:�._ �d��-:s 
gath:rino oreparing, :and submitting ti: comp!atad apolic:alicn iOrm to tl'le USr- 1 O. l !m:: Wtil var/ dap ... ncing upon tha m:uv:cud cas.,. NIY :ommen':' -n �'1-. � 

-mount c; tim- you raquire :a complet: :his for.n a;1d/or sugg:s:io;LS fer radt.!ci;:a L'lis burdim, should !:la sent to :he Chiaf lnrcrma!ion Ofticar, U.S. ?at;;nt :r.c 
T�darna� o.ffica, u .. s. Oap=riment ci C:::rnma�a. ?..O .. 8c;: 1450, Ala�andria V;.. 2231� ... 14$0. ua NOT SEND �==s OR COi\:lF!.Ei"EO FCRi\-15 TO THIS 
'·ODRESS. 8Rli'JG TO: Fila 1�format1on Unit. Crys'".al ?!aza Tnr::, Room 1D01, 2021 Sotrt.'i Clar'� ?laca, Arlington, VA_ 
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• • 
PTO/SB/68 (1 1 -04) 

Approved for use through 7/31/2006. OMB 0651 -0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1 995, no persons are reouired to resnond to a collection of information unless ii disnlav.; a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1 .1 4  
I n  re Application of 

Bring completed form to: 
File Information Unit, Room 2E04 
2900 Crystal Drive 0�r

ti

� \6:91 Q_ 
l.Fi\e� 

I (f- , /  'fq l Arlington, VA 22202-351 4  

Telephone: (703) 308-2733 
Paper N o. J!fl1't1(::; 

I hereby request access under 37 C FR 1.14(a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1 . 53(d)) 
and which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

U nited States Patent Application Publication No. , page, line ' 

U nited States Patent Number {Q D 6±0?fi'?column , l ine, or 

WIPO Pub. No. , page , line 

Related Information About Access to Appl ications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FIU.  If the member of the public is entitled to a copy of the application file, then the tile is made 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 
web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1 . 1 9(b)). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpubl ished applications that are still pending: 
( 1 )  

(2) 

If the benefit of the pending application is claimed under 35 U.S.C. 1 1 9(e ), 1 20, 1 2 1 , or 365 in another 
application that has: (a) issued as a U .S .  patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: the file contents; the pending application as 
originally filed; or any document in  the tile of the pending application. 
If the application is incoroorated by reference or otherwise identified in a U.S.  patent, a statutory invention 
registration, a U .S. patent application publication, or an international patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
originally filed. 

�� �5\U.D 
SignaturJ D OJi..J fd� a , . - 1.Aa  .lt2. 

Typed or printed name 

Registration Number, if applicable 

=z� 4-l � .  tJ ?J.�ll 
Telephone Number 

� 4&.l l l . � 
r�""· - � . . . ,.,, ,Datl?. - -'"�'I 
I I' 

I 

' 
' 

I .  i � ', � .j) 
FOR PTO USE ONLY 

1 n "" 1 R ?nni;. .... . I 
Approved by: , I 

r: · ·  , . .. ..._ .,.,.... .... � . .  1n,i .1
\
a s  ·p ' '• • ' (" T I ) 1 

uniti :.:.
;

_
, r� ',' · · : ·:� · · .::. ·..:.�·..: :, ·. �, 

This collection of mformation 1s required by 37 CFR 1 . 1 1  and 1 . 14. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 . 1 1  and 1 . 14. This collection is estimated to take 12 minutes to 
complete, i ncluding gathering, preparing, and submitti ng the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1 450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. BRING TO: File lnfonnation Unit, Room 2E04, 2900 Crystal Drive, Artington, Virginia. 

If you need assistance in completing the form, call 1 -800-PT0-9199 and select option 2. 
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• • 
PTO/SB/68 (07-03) 

Approved for use through 713112003. OMS 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are reQuired to respond to a colledion of information unless it displays a valid OMS control number. 

REQUEST FOR ACCESS TO AN ABAN DONED APPLICATION U N D E R  37 C F R 1 . 14 

ln re Application of 

�D.Al.u.. 
Application Number 

t> / / 1 1 '5 , ;;>"J d-
Paper No. � 

I hereby request access under 37 CFR 1.14( a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is identified in,  or to which a benefit is claimed, in the following document (as shown in the 
attachment): 

United States Patent Application Publication No. ------· page, ____ line ___ _ 

United States Patent Number (, I  �on I 13 � . column I . line, _____ or 

WIPO Pub. No. ____ . ____ • page ____ ,, l ine ___ _ 

Related Information about Access to Pending Applications (37 CFR 1 .1 4): 
Direct access to pending applications is not available to the public but copies may be available and may be 
purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1 . 1 9(b )}, a s  follows: 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in  the file of the pending application. 

For unpublished applications that are sti l l  oending: 
(1 ) If the benefit of the pending application is claimed under 35 U.S.C. 1 1 9(e). 120, 121 ,  or 365 in another 

application that has: (a) issued as a U.S. patent. or (b) published as a statutory invention registration. a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the application is incorporated by reference or  otherwise identified in a U.S. patent, a statutory invention 
registration, a U .S. patent a pplication publication, or an international patent application publication in 
accordance ....,ith PCT Article 21 (2), a member of the public may obtain a copy of: 

the oendinq aoolication as oriqinallv filed. 

�p ;<. Y1�t � 
Signature 

Rayline K .  Petitt 
Typed o r  printed name 

n/a 
--------------�� 

Registration Number, if apprtcable 

703-415-3060 
Telephone Number 

F.I oR' ?'ro· ost a Ni.. 'f � � ·' 1 
A ._  - "' AAA'1' � 

I Mil " .L t..UU"' I 
Approved by: � 1 I . (�) . , ., J l.£lL3 ?nlgDT2��-� �:��'�

unit: -----------

This collection or 1nlormalion 1s required by 37 CFR 1 .14. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the USPTO 
to process) an application. Confidentiality is govemee by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including 
gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you reQuire to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria. VA 22313-1 450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. BRING TO: File Information Unit, Crystal Plaza Three, Room 1 D01, 2021 South Clark Place, Arlington, VA. 
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Under the Paoerwork Reduc:ion Act of 

PTO/SS/63 (07-03) 
Approved for use through 7 /3112003. OMS 0651 -0031 U.S. Patent and Trade Office; U.S. DEPARTMENT OF COMMERCE no persons are required to respond to a collection oi inform nless it disolays a vaHd CMS control number. 

REQU EST FOR AC CESS TO AN ABAN DONED AP P LI C ATION U N D E R  37 C F R 1 . 14 
,,,.� ,,,..

· 

,/ r-------------------------i""':"'--:--��--=--------------..--1 In re Application of RECEIVED 
Bring completed form to: 
File Information Unit APR 1 5 2005 
C,Ystal Plaza Three, Room 1 00 1  
2021 South Clark Place 
Arl ington. VA File Information Unit 
Telephone: (703) 308-2733 Paper tio. � S c2-
I hereby request access under 37 CFR 1 .14(a) ( 1 ) (iv) to the a p plication file record of the a bove-identified ABANDONED 
appl ication, which is identified in, or to which a benefit is cl aimed, in the fo l lowing docum ent (as shown in the 
attachment): 

· · · 

United States Patent Application Publication No. ______ , page, ____ l ine ___ _ 

United States Patent Number ,'{'[tJ'/337 ,  column , l ine, or I ---- -----

WIPO Pub. No. ________ , page ____ , line ___ _ 

Re lated Information about Access to Pending Applications (37 CFR 1 .14): 
Di rect access to pending app li cations is not available to the public but copies may be available and may be 

,pu rchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1 . 1 9(b)), as follows: 
For published apolications that are still pendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally tiled; or 
any document in the file of the pending appl ication. 

For unoubl ished applications that are sti l l  pending: 
(1 ) If the benefit of the pendina apoiication is claimed under 35 U.S.C. 1 1 9(e), 120 ,  121 , or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in acco rdance with PCT 
Article 2 1 (2), a member of the public may obtain a copy of: 

the file contents; . 
the pending application as orig inally filed; or 
any document in the file of the. pending application. 

(2) If the application is incoroorated bv reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accordance with PCT Article 2 1 (2), a member of the public may obtain a copy of: 

the endin a lication as ori inall filed. 

Date 

Registr<:ition Nu.mber. if applicable 

Telephone Number 
File lnformatio 

This coll ec\ion oi information is required bv 37 CFR 1 . 14. The information is required to obtain or retain a ben efit by the public which is to :1 e an • ' S P TO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This co!lection is estimated lo take 12 minutes to complete, includ ing 
gathering. preparing. and submitting the completed application form to the US PTO. Time will vary deper.cing upon the individual case. Any :om men ts on the. · 

amount oi time you require to complete !his form and1or suggestions for recucing this burden, shou ld be sent to the Chief Information Officer. U.S. P atent anc 

Trademark Office, U.S. Department oi Commerce. P.O. Box 1450, Alexandria. VA 22313-1 450. DO NOT SEND FEES O R  COMPLEIED FORMS TO T:-:!S 

ADDRESS. BRING TO: rile Information Unit, Crysta! P laza Three, Room 1 00 1 ,  2021 South Clark P lace, Arlington, VA. 
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REQUEST FOR ACCE-35 TO AJy A.EA-l�DONED APPl..ICATiON U N DER 37 CFR 1 . 14 

Brtng completeaform t ..---· · � ;  .. ·.· ' 
Fila Information Ur.it - REC El '\Y �;� i,_J) 
c,Ystal Plaza Thras. ocm 1 DO: 
2021 South Clam Pia 

"' .. ' MAR i 7 2006 Arlington. VA 
Telephone: {70�) 308- 733 

File Information Unit 

I fn ;; Appiication of 

I heraby raquest accassunder 37 CFR 1.14(a)(1)(iv) to tha ap!Jlicatlon file racord of me abov-s-idant!fied AB.F.NDONED 
application, which is idantffied in, or to which a .banefit is claim$d, in th.:: folkwing document (as si':c•..vn in the 
attachment}: · 

/;,; / j ,/J//lf A� United Stat=s Patent Application Pubfication No.�a� _____ lins ___ _ 

United States Patent Number , column , line, ----- or 

WIPO Pub. No .. _______ , page ____ . lina ___ _ 

Raiated Information about Acc�ss to Pending Appijications {37 CFR i .  14): 
Direct accass to pending applications is not available to the public but copies may be availab le and may be 
purchased from the Offica of Public Records upon payment of tha appropriate fee (37 CFR 1 . 1 9{b) ), as follows: 
For oublished aoolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as orig inally filed; or 
any document in the file of the pending application. 

For unDublished apolications that are still oendina: 
( 1 )  If the beneiit of the oendina aoolication is claimed under 35 U.S.C. 1 19(a), 120, 121 , or 365 in another 

applicalion that has: (a) issued as a U.S. patent. or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance wit'l PCT 
Article 21 (2), a member of the public may obtain a copy of: --. 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application . 

(2) If the app Ucation ls incornorated bv reference or otherJVise identified in a U .s. patent, a statutory invention 
registration, a U.S. patent application publication, or an intsmational patent application publication in 
accordancs with PCT Article 21 (2), a member of the pub lic may obtain a copy of: 

the pendin application as ori inally filed. 

E!{;�l/&;F Typed or piintsd nama � · 

Ragist·ation Numbar, if applicable 

Telephone Number 

:;:t;'ate 7 

386 of 389 BI Exhibit 1094



PTO/SB/68 (1 1-04) 
Approved for use through 7/31/2006. OMB 0651-0031 

U.S. Patent and Trademarlt Office; U.S. DEPARTMENT OF COMMERCE 
Under the p erworlt Reduction Act of 1 995, no rsons are re uired to res ond to a collection of information unless it dis a s a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1 .14 
I n  re Application of 

Bnng completed form to: 

d 
File Information Unit, Room 2E04 
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the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1 . 1 9(b}). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pending: 
( 1 ) ' If the benefit of the pending application is claimed under 35 U.S.C. 1 1 9(e), 1 20,  1 2 1 , or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U .S. 
patent application publication, or an international patent application publication i n  accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: the file contents; the pending application as 
originally filed; or any document i n  the file of the pending application. 
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accordance with PCT Article 2 1 (2), a member o f  the public may obtain a copy o f  the pending application as 
originally filed. 

Signature 

.::Se l .'.fV n e  � 
Typed or printed name 

Registration Number, if applicable 

Telephone Number 

(initials) 

F:Efl · Unit: 

This collection of information is required by 37 CFR 1 . 1 1  and 1. 1 4. The information is  required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .1 1  and 1 . 14. This collection is  estimated to take 12 minutes to 
complete, induding gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1 450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. BRING TO: File Information Unit, Room 2E04, 2900 Crystal Drive, Arlington, Virginia. 

If you need assistance in completing the form, call J-800-PT0-9199 and select option 2. 
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web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1 . 1 9(b)). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending appl ication as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pending: 
( 1 )  · If the benefit of the pending application is claimed under 35 U.S.C. 1 1 9(e), 120,  1 2 1 , or 365 in another 
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patent application publication, or an international patent application publication in accordance with PCT 
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originally filed ; or any document in the file of the pending application. 
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