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Our listing of sequences will be kept up to date. Investigators are 
invited to send additional sequence data when accepted for 
publication. Send two copies of the manuscript together with a 
letter of acceptance £rom a journal to: 

Dr. E.A. Kabat 
National Institutes of Health 
Building 8, Room 126 
9000 Rockville Pike 
Bethesda, Maryland 20892 

It would be extremely helpful if you can send us your sequence data 
on magnetic tapes or floppy diskettes or a clean copy of the 
sequences. The file formats should be such that they can be read by 
a generic word processor. If you have access to the internet you 
can send your sequence data to us via electronic mail to 
cfoeller@bbn.com or to tt@ttwu.esam.nwu.edu. 

When published, three reprints should be provided. 

If any published sequences have been overlooked or if any errors 
are found, please bring them to our attention. 
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VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
ASP ASP ASP ASP ASP ASP ASP ASP ASX ASP ASP 

:;� !�! :�! :�! �!! !!! !ii :;� :ii !!! :�� 
THR THR THR THR THR THR THR THR THR THR THR 
ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE 
THR THR THR THR THR THR THR ala THR THR THR 
CYS CYS CYS CYS CYS CYS CYS CYS CYS CYS CYS 
ARG gln gln gln gln ARG gln ARG glx ARG 
ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA 
SER SER SER asn SER SER SER SER SER SER 
GLN GLN GLN GLN --- GLN GLN GLN GLX GLX 

SER SER asp val 
val ILE ILE ILE 

SER asp SER asx asx 
ILE ILE ILE ILE ILE 

asn asn a.sn ser arg ser a.rg ser ser asx 
ASN lys thr lys ASN ser ser thr ASX ASX 

rn� �1� ��� ��6 1�6 �ii m t�� 1�6 1�6 
ALA asn asn asn asn ALA asn # asx ALA 
TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP 

gr� �1� �1� gr� gr� gr� gr� gr� m m 
glu GLN GLN GLN GLN GLX GLN GLN GLX GLX 

LYS # # arg LYS LYS LYS LYS LYS LYS m P�O P�O m m m �£� m ��� PRO 

glx LYS LYS gln arg glx LYS LYS glx 
JI.LA ALA ALA ALA ALA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO PRO PRO PRO PRO 
lys lys lys lys lys lys lys lys lys 
leu leu leu leu leu leu leu leu VAL 
LEU LEU LEU LEU LEU LEU LEU met 
ILE ILE ILE ILE ILE ILE ILE 
ser TYR TYR TYR TYR TYR TYR TYR 
LYS asp asp asp glx asp 
thr asp ALA ALA ALA ALA 
SER SER SER ala phe SER 
ser arg ser ASX ASN 
LEU LEU LEU LEU LEU LEU 
glu glu glu glu glu glu 
arg thr thr ala 
GLY GLY GLY GLY GLY 
val asx val val val 
PRO PRO glx PRO PRO 
SER SER SER SER 
ARG lys ARG ARG ARG 
PHE val PHE PHE 
ala SER leu thr 
GLY GLY GLY GLY 
SER SER SER 
GLY GLY asx GLY 

SER phe 
g1u a:sx 
THR THR 

!!1 lys 

THR 
val 
asx 
glx 
ser 
ser 
LEU 

GLN 
pro 
glu 
ASP 
ile 
ALA 
1�� 
gln 
gln 
arg phe 
ASP ASP 
asp asp 
leu leu 
pro pro 

TYR TYR 
THR THR 
LEU PHE 
GLY GLY 
GLY PRO 
GLY GLY 
THR THR 
LYS LYS 
VAL VAL 
GLU GLU 
MET LEU 

LYS LYS 

.>.LA 
PRO 
lys 

gl.y 
asp 
ALA 
SER 

LEU 

GLY 
val 
val 
SER 
ARG 
gln 
SER 
GLY 
SER 
GLY 
SER 
GLY 
THR 
asp 
pro 
ser 
LEU 
ala 
V ... L 
ser 
ar·g 

gly 
glu 
SER 
asp 
SER 

ARG 
THR 
PHE 
GLY 
GLN 
GLY 
THR 
LYS 
VAL 
GLU 
VAL 

LYS 

VAL 
GLY 
ASP 

!�� 
THR 
ILE 
THR 
CYS 

VAL 
GLY 
ASP 

;;� 
THR 
ILE 
THR 
CYS 

ARG ARG 
AL. .. ALA 
SER SER 
GLN GLN 

gly gly 
ILE ILE 
arg arg 
ASN ASN 
asp asp 
LEU LEU 
gly gly 
TRP TRP 
tyr tyr 
GLN GLN 
GLN GLN 
LYS LYS 
PRO PRO 

ASP ASP 
ILE ILE 
GLN GLN 
MET MET 
THR THR 
GLN GLN 
SER SER 
PRO PRO 
SER SER 
ser THR 
LEU LEU 
SER SER 
ALA ALA 
SER SER 
VAL VAL 
GLY GLY 
ASP ASP 

!!� :�! 
THR THR 
ILE ILE 
THR THR 
CYS CYS 
ARG ARG 
AL.ll. ALA 
SER SER 
GLN arg 

gl.y SER 
ILE ILE 
arq ser 
ASN ser 
asp TRI' 
LEU LEU 
gly ALA 
TRP TRP 
tyr tyr 
GLN GLN 
GLN gly 
LYS arg 
PRO PRO 

# 

ILE 
PRO 
SER 
ARG 
PHE 
SER 
GLY 
SER 
GLY 
SER 
GLY 

THR 
GLU 
PHE 
THR 
LEU 
THR 
VAL 
ILE 
ASN 
LEU 

GLN 
SER 
ASP 
ASP 
PHE 
ALA 
THR 
TYR 
TYR 
CYS 
HIS 
HIS 
ASN 
ASP 
thr 
PHE 
SER 

TRP 
THR 
PHE 
GLY 
GLN 
GLY 
THR 
LYS 
VAL 
LEU 
ILE 

LYS 
ARG 

ASP ASP ASP ASP ASP ASP ASP ASP ASP 
ILE ILE ILE ILE ILE ILE ILE ILE I LE 
GLN GLN GLN GLN GLN GLN his GLN GLN 
MET MET MET MET MET MET MET leu val 
THR THR THR THR THR THR THR THR THR 
GLN GLN GLN GLN GLN GLN GLN GLN GLN 
SER SER SER SER SER SER SER SER SER 
PRO PRO PRO PRO PRO PRO PRO PRO PRO 
SER SER SER. SER SER SER SER thr SER 
ser ser ser ser ser ser ser ser ser 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER SER SER 
ALA ALA ALA ALA thr thr ALA ALA val 
SER SER SER SER val val SER SER phe 
VAL VAL VAL VAL VAL VAL VAL VAL VAL 
GLY GLY GLY GLY GLY GLY GLY GLY GLY 
ASP ASP ASP ASP ASP ASP ASP ASX ASP 

!��- ��i :!� !!i !!i :!Y !�� !;� :;1 
THR THR THR THR THR THR THR THR THR 
ILE ILE ILE ILE ILE ILE val phe I LE 
THR THR THR THR THR THR arg THR THR 
CYS CYS CYS CYS CYS CYS CYS CYS CYS 

gln gln ARG ARG asp asp ARG glx glx 
ALA ALA ALA ALA ALA ALA ALA ALA ALA 
arg SER SER SER SER SER SER SER SER 
his GLN GLX GLX GLN GLN GLX GLX GLX 

___ .. .;...r- - -
--- ·�--

asp asp SER SER . ali.x asx SER asx asx 
ILE ILE ILE ILE ILE· ILE ILE ILE ILE 
ser lys ser ser asx asx GLY ser 
ASN ser ser ser ser ASX ASX 
tyr tyr tyr TRP TRP tyr tyr tyr 
LEU LEU LEU LEU LEU ser LEU LEU 

as.n 
TRP 
PHE 
GLN 
GLN 

LYS 
PRO 
GLY 

TYR 
TYR 
CYS 
gln 
gln 
tyr 
ASP 
asp 
leu 
pro 

PRO 
THR 
PHE 
GLY 
PRO 
GLY 
THR 
LYS 
VAL 
ASP 
LEU 

LYS 

asx asx ile ile asx asx asx 
TRP TRP TRP TRP TRP TRP TRP 

m m gr� gr� GLN �r; m 
GLN GLN GLN GLX tyr 
tyr tyr LYS LYS LYS 
PRO PRO PRO PRO 
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HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont ' d ) 

F 10 
R 11 
l g 

1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 7A 
2 7 B  
2 7 C  

C 2 7 D  
D 2 7 E  
R 2 7 F  
1 2 8  

2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  

F 4 1 
R 4 2  

2 4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
50 
51 

c 52 
D 53 
R 54 2 5 5  

5 6  
5 7  
5 8  
5 9  
6 0  
6 1  
6 2  
6 3  
6 4  
6 5  
6 6  
6 7  
6 8  
6 9  
7 0  
7 1  

F 7 2  
R 7 3  
3 7 4  

7 5  
7 6  
7 7  
7 8  
7 9  
8 0  
8 1  
8 2  
8 3  
8 4  
8 5  
8 6  
8 7  
8 8  
8 9  
9 0  
9 1  
9 2  
9 3  

c §§ D 9 5A 
R 9 5B 3 9 5 C  

9 5 D  
9 5E 
95F 
9 6  
9 7  
9 8  
9 9  

1 0 0  
1 0 1  
1 0 2  i 1 0 3  

4 1 0 4  
1 0 5  
1 0 6  
1 0 6A 
1 0 7  
1 0 8  
1 0 9  

7 7  7 8  7 9  8 0  8 1 *  8 2  8 3  8 4  8 5  8 6  8 7  8 8  8 9  9 0  9 1  92 9 3  9 4  9 5  9 6  9 7  9 8  9 9  1 0 0  101* 
AMYLOID PAUL RI Vl!\T LOW AMYLO I D  OCO BOL AMYLOID SAC BJ GO F- S - HF 6- DIE CAR TEI MON ALE JOH POT CON TRA H-G2b 
V I I I -B # 

- -- pea - --
ASP ASP ASP ASP ASP 
ILE ILE ILE ILE ILE 
GLN GLN GLN GLN GLN 
MET MET MET MET MET 
THR THR THR THR THR 
GLN GLN GLN GLN GLN 
SER SER SER SER SER 
PRO PRO PRO PRO PRO 
SER SER SER SER SER 
ser THR THR ser ser 
LEU LEU LEU LEU LEU 
SER SER SER SER SER 
ALA ALA ALA ALA ALA 
SER SER SER SER SER 
VAL VAL VAL VAL VAL 
GLY GLY GLY GLY GLY 
ASP ASP ASP ASP ASP 

��! !iY �ii !iY !iY 
THR THR THR THR THR 
ILE ILE ILE ILE ILE 
THR THR ser THR THR 
CYS CYS CYS CYS CYS 
gln ARG ARG glx ala 

ALA ALA ALA ALA ALA 
SER SER SER SER SER 
GLN GLN GLX GLN GLN 

SER SER asp asx 

ILE ILE ILE ILE ILE 
GLY ser ser ser ser 

ser asp 
tyr ser tyr 
LEU val 

TRP TRP 

E S 3 0 5  X GUI GUI 2 1 / 2 8  A 
# # # 

ASP ASX ASP ASP 
ILE ILE ILE ILE 
GLN GLX GLN GLN 
leu MET ile MET 
THR THR met THR 
GLN GLX GLX GLN 
SER SER SER SER 
PRO PRO PRO ala 
SER SER SER SER 
sar sar ser ser 
LEU LEU val LEU 
SER val SER · SER 
ALA ser ALA ALA 
SER pro SER SER 
VAL VAL VAL VAL 
GLY GLY GLY GLY 
ASP ASX ASX ASP 

val !!� !iY !!Y 
THR THR THR ile 

JI ILE ILE ILE 
THR THR THR 
CYS CYS CYS CYS 
gln glx ARG glx 

ALA ALA ALA ALA 
SER SER SER 
glu GLX GLX GLX 

ala asx gly 
ILE ILE ILE 

ser 
ASN ASX pro 
tyr tyr tyr 
LEU LEU 

TRP 
tyr tyr 

-- - --- ---
ASP ASX ASP ASP ASP 
ILE val ILE ILE 
GLN GLN GLN GLN 
MET MET MET MET MET 
THR THR THR THR THR 
GLN GLN GLX GLN GLN 
SER SER SER ala 
PRO PRO PRO PRO 
SER SER SER SER 
ser phe ser ser 
LEU val LEU LEU 
SER SER SER SER 
ALA ALA ALA ALA 
SER SER SER SER 
VAL VAL VAL VAL 
GLY GLY GLY GLY 
ASP ASX ASX ASX 

::: ��� !�i :!I !�i 
- - - THR THR THR THR 
--- ILE ILE ILE ILE 
--- THR THR THR THR 
--- CYS CYS CYS CYS 
--- gln ARG ARG 
-- - ALA ALA ALA ALA 

SER SER 
GLN 

asp 
ILE 

--- asn 
lys 

LYS 

TYR 
- - - TYR 
CYS CYS 
glx gln 
glx gln 

i�� �1� 
ala asn 

al.a leu 
thr pro 

ILE TYR 
PRO 
ILE 
GLY 
GLY 
GLY 
THR 
LYS 
VAL 
ASX 
VAL 

LYS 
ARG 
THR 

--- --- --- --- --- --- ---
ASP ASP ASP ASP ASP ASX ASP ASP ASP ASP 
val ILE ILE ILE ILE ILE ILE ILE ILE ILE 
val GLN GLN GLN GLN GLX GLN GLN GLN GLN 
MET MET MET MET MET MET MET MET MET MET 
THR THR THR THR THR THR THR THR THR THP. 
GLN GLN GLN GLN GLN GLX GLN GLN GLN GLN 
SER SER SER SER SER SER SER SER SER SER 
PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO 
leu SER SER SER SER SER SER al.a SER SER 
ser ser ser ser THR ser ser ser ser 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 
pro SER SER SER SER SER SER SER SER SER 
val ALA ALA ALA ALA ALA ALA ALA ALA ALA 
thr SER SER SER SER SER SER SER SER SER 
leu VAL VAL VAL VAL VAL VAL VAL VAL VAL 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
gly ASP ASP ASP ASP ASP ASP ASP ASP ASP 
pro 
ala :;� :;� :;� �� :!� :!I �!i :;1 �!i 
ser THR THR THR THR THR THR THR THR THR 
ILE ILE ILE ILE ILE leu ILE ILE ILE ILE 
ser THR THR THR THR THR ser THR THR THR 
CYS CYS CYS CYS CYS CYS CYS 
ARG ARG 
ser 
SER 
GLN 
ser 
leu 

val 
trp 
ser 

asp 

gly 
arg 
ser 
tyr 
LEU 
glu 

TRP 
tyr 
GLN 
GLN 
LYS 
PRO 

ASP 
ILE 
GLN 
MET 
THR 
GLN 
SER 
PRO 
SER 
ser 
LEU 
SER · 
ALA 
SER 
VAL 
GLY 
ASP 
�� 
THR 
ILE 
THR 
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BUMAN KAPPA LIGHT CHAINS SUBGROUP I ( cont ' d) 

F 10  
R 11  
1 g 

14 

15 
1 6  
17 
18 
1 9  

2 0  
2 1  
22 
23 
24  

25 
26 
27 
27A 
27B 

c rn5 
D 2 7E 
R 27F 
1 2 8  

2 9  
3 0  
31 
32 
33 

34 
35 
3 6  
3 7  
3 8  

39  
4 0  

F 4 1 

R 4 2 

2 4 3 

4 4 
4 5  
4 6 
4 7 
48 

4 9 

5 0  
5 1  
5 2  
5 3  

5 4  
55 
5 6  
5 7  
5 8 

5 9  
6 0  
6 1  
6 2  
6 3  

64  
65 
66 
67 
68  
69  
7 0  
7 1  
7 2  
7 3  

74  
75  
76  
77  
7 8  

79  
80  
81  
82 
83 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

94 
95 
95A 
95B 
95C 

950 
95E 
95F 
96 
97 

108 
109 

102* 103 1 0 4  105* 106 107* 108 109 110* 111 112 1 1 3  1 1 4  115 116 117 118 119 1 2 0  121 1 2 2  1 2 3 *  124  
K-G2 BRA LUX HEI PAP H-G2a CRA AMYLOID WAG HOE HBJ AMYLOID WEB HBJ LOD BEN M.l\A GR MUK GM131 AMYLOID MAR CL* 

--- --- ---
ASP ASP ASP 
ILE ILE ILE 
GLN GLN GLN 
MET MET leu 
THR THR THR 
GLN GLX GLN 
SER SER SER 
PRO PRO PRQ 
SER SER SER 

ser ser phe 
LEU LEU LEU 
SER SER SER 
ALA val ALA 
SER SER SER 

VAL VAL VAL 
GLY GLY GLY 
ASP glx ASP 

:�1 :�1 :!! 
THR THR THR 
ILE ILE ILE 
THR THR THR 

CYS 

ASP ASP 
ILE ILE 
GLN GLN 
MET MET 

THR THR 
GLN GLN 
SER SER 
PRO PRO 
SER SER 

THR ser 
LEU LEU 
SER SER 
ALA val 
SER SER 

VAL VAL 
GLY GLY 
ASP ASP 

:!! ��! 
THR THR 

ILE 
ala 

ASP ASP 
ILE ILE 

GLN 
MET MET 

THR THR 
GLN GLN 
SER SER 
PRO PRO 
SER SER 

ser ser 
LEU LEU 
SER SER 
ALA ALA 
SER SER 

V.!U. leu 
GLY arg 
ASP ASP 

:!1 �!1 
THR 

ILE ILE 
THR THR 

LEP 1 5 4 7  1 0  ' CL 5 9 4  

ASP 
ILE 
GLN 
MET 

THR 
GLN 
SER 
PRO 
SER 

ser 
LEU 
SER 
ALA 
SER 

VAL 
GLY 
ASP 

!�! 
THR 

ASP ASP ASP 
ILE ILE ILE 
GLN GLN leu 
MET MET MET 

THR THR THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
SER SER thr 

ser THR ser 
LEU LEU LEU 
SER SER SER 
ALA ALA ALA 
SER SER SER 

VAL VAL VAL 
GLY GLY 
ASP ASP 

ASP 
ILE 
GLX 
MET 

THR 
GLN 
SER 
PRO 
SER 

ser 
LEU 
SER 
ALA 
SER 

VAL 

ASP ASP ASP ASP ASP ASP ASP 
ILE ILE ILE ILE ILE ILE ILE 

GLN GLN GLN GLN GLN GLN GLN 
MET MET MET leu MET MET 

THR THR THR THR THR THR T.HR 
GLN GLN GLN GLN GLN GLN GLN 
SER SER SER SER SER SER SER 
PRO PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER SER 

ser ser THR ser THR ser ser 
val LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER 
ALA ALA ALA ALA ALA val 
SER SER 

VAL VAL 

# 

LEU 

GLN 
pro 
glu 
ASP 
PHE 

ALA 
THR 
TYR 
TYR 
CYS 
gln 
g�n 

l.S 
ASP 
his 

leu 
pro 

LEU 
THR 
PHE 
GLY 
GLY 
GLY 
THR 

THR 
VAL 
GLU 
MET 

LYS 
ARG 
THR 

ASP 
ILE 
GLN 
MET 

THR 
GLN 
SER 
PRO 
SER 

ser 
LEU 

ASP ---
ILE ---
GLN ---
leu ---

THR ---
GLN ---
SER ---
PRO ---
SER ---

ser ---
LEU ---

ASP 
ile 

PHE 
pro 

GLY 
THR 
PHE 
GLY 
GLN 
GLY 
THR 

LYS 
VAL 
GLU 
ILE 

LYS 

ARG 
THR 
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HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cor.t ' d ) 
1 2 5  1 2 6  1 2 7  1 2 8  # OF # OF OCCURRENCES 

AMYLOID HBJ AMYLOID PEN SEQUENCES AMINO OF MOST COMMON 
6 MS 

# 

1 
ASP ASP ASP ASP 1 2 5  
ILE ILE # ILE 1 2 3  
glu GI.N GI.N GLN 123 
MET MET MET MET 1 2 4  

pro THR THR 1 2 4  
GLN GLN 1 2 3  
SER 1 2 1  
PRO 1 2 1  
SER 1 2 1  

F 1 0  ser 1 2 0  
R 1 1  LEU 1 1 9  
1 1 2  1 1 8  

1 3  1 1  7 
1 4  1 1 3  

1 5  1 1 3  
1 6 1 0 9  
1 7  1 0 9  
1 8  1 0 6  
1 9  1 0 7  

2 0  1 0 6  
2 1  1 0 4  
2 2  1 0 4  
2 3  9 6  
2 4  8 8  

2 5  8 8  
2 6  8 5  
27 84 
2 7A 3 
27B 3 

c 2 7 C  
2 7 0  

D 2 7E 
R 27F 
1 2 8  8 4  

2 9  8 3  
3 0  81 
3 1  7 9  
3 2  7 9  
3 3  7 7  

3 4  7 3  

3 5  7 6  
3 6  7 4  
3 7  7 3  
3 8  7 1  

3 9  6 8  
4 0  7 0  

F 4 1  5 8  

R 
4 2  6 0  

2 4 3  6 1  
4 4  6 1  
4 5  6 1  
4 6  6 0  
4 7  5 9  
4 8  5 7  

4 9 5 9  

5 0  5 9  
5 1  5 9  c 52 5 8  

D 5 3  5 7  
R 54 5 8  2 5 5  5 8  

5 6  5 6  
5 7  5 7  
5 8  5 8  

5 9  5 7  
6 0  5 7  
6 1  5 8  
62 57 
63 57 

64 5 7  
6 5  5 6  
6 6  5 7  
6 7  55 
6 8  55 

6 9  5 5  
7 0  5 5  
7 1  5 4  

F 7 2  54 
R 7 3  54 3 7 4  5 4  

7 5  5 4  
7 6  53 
77 54 
7 8  5 4  

7 9  5 4  
8 0  5 4  
8 1  5 4  
8 2  5 4  
8 3  5 4  

8 4  5 4  
8 5  5 4  
8 6  5 6  
8 7  5 5  
8 8  5 6  
8 9  5 7  
9 0  5 7  
9 1  5 9  
9 2  6 0  
9 3  6 0  

c 9 4  6 0  

D 9 5  5 6  
9 5 A  1 R 9 5 B  

3 9 5 C  

9 5 0  
9 5 E  
9 5 F  
9 6  4 4  
9 7  4 3  
9 8  4 6  
9 9  4 6  

1 0 0  4 6  
1 0 1  4 6  
1 0 2  4 6  F 
1 0 3  4 6  R 
1 0 4  4 5  

4 1 0 5  4 5  
1 0 6  4 6 
1 0 6A 

1 0 7  4 5  
1 0 8  3 3  
1 0 9  2 2  

ACIDS 

1 
3, 4 

2 
7 
4 

3 
1, 2 

2 
2 
4 

5 
4 
3 
4 
6 

3 
2 

3, 4 
6 
3 

7 

5 
1 1  
1 2  

9 
4 

7 '  8 

1 
2 
4 

.4 

1 
7 ' 8 

7 
2 
2 
4 
9 
5 
6 

6 ,  7 

2 
8, 9 

8 

2 
5 ,  6 

4 
5 
3 

3, 4 
2 

3 ,  5 
2 
4 

2 
6 
2 
2 
1 

4 ,  5 
2, 3 

1 1 ,  12 
9 
9 

1 2  
4 
1 

1 2  
4 
3 
1 

4 ,  5 
1 
2 

4 
2 

4 '  5 
7 

AMINO ACID 

1 (PCA) 
122 (AS P ) , 118 (ASP ) 

1 2 0  ( I LE ) 
1 1 6 (GLN) , 1 1 2  (GLN) 

1 0 9  (MET) 

122 (THR) 
123 (GLN) , 116 (GLN) 

1 2 0 ( SER) 
1 2 0 (PRO) 
1 1  7 ( SER) 

89 ( SER) 
1 1 1  (LEU) 
115 ( SER) 
1 0 7  (ALA) 
1 0 6  ( SER) 

1 0 9  (VAL) 
1 0 8  (GLY) 

106 (ASP ) , 98 (AS P )  
9 7  (ARG) 

1 0 1  (VAL) 

1 0 2 ( THR) 
9 9 ( I LE ) 
95 (THR) 
9 6  ( CYS)  
5 7  (ARG) 

82 (ALA) 
79 ( SE!j.) 

7 9  (GLN) , 6 6 '(GLN) 
2 ( SER) 
2 (LEU) 

2 (VAL) 
1 ( + ) 
1 ( + ) 

2 9  ( SER) 

72 ( I LE ) 
41 ( SER) 

2 7  (ASN) , 2 4  ( SER) 
3 4  (TYR) 
7 3 (LEU) 

3 0  (ALA) 

76 ( TRP ) 
66 (TYR) 

6 8  (GLN) , 61 (GLN) 
68 (GLN) , 6 3  (GLN) 

62 (LYS ) 
68 (PRO) 
54 (GLY) 
4 9 (LYS ) 
57 (ALA) 

6 1  (PRO) 
46 (LYS) 
4 2  (LEU) 
5 8  ( LEU) 
56 ( ILE ) 

55 (TYR) 
19 (ALA) 
50 (ALA) 
53 ( SER) 
2 6 ( SER) 

5 6 (LEU) 
2 5  (GLU) 
34 ( SER) 
57 (GLY) 
5 0  (VAL) 

54 (PRO) 
57 ( SER) 
56 (ARG) 
5 5  (PHE) 
5 0  ( SER) 

55 (GLY ) 
5 l ( SER) 
54 ( GLY ) 
51 ( SER) 
5 2  (GLY ) 

51 ( THR) 
3 3  (ASP ) , 3 1  (ASP ) 

4 9 (PHE) 
5 0  ( THR) 
43 (LEU) 

5 1  (THR) 
47 ( ILE) 
43 ( SER) 
4 0 ( SER) 
53 (LEU) 

5 2  (GLN) , 4 8  (GLN) 
4 6 (PRO) 

3 7  (GLU) , 3 4  (GLU) 
53 (ASP ) , 50 (ASP ) 

4 0  (PHE) 

5 3  (ALA) 
4 8  ( THR) 
55 (TYR) 
5 2  ( TYR) 
56 ( CYS)  

46 (GLN) , 4 3  (GLN) 
5 1 (GLN) , 4 6  (GLN) 

2 8  (TYR) 
2 0 (ASN) , 1 9 (  + 

2 9 ( SER) 

1 5  (LEU) 
44 (PRO) 

1 (GLU) 

l O (TRP ) 
39 (THR) 
4 4  (PHE) 
46 (GLY) 

28 (GLN) , 2 7  (GLN) 
46 (GLY) 
4 5  (THR) 

38 ( LYS ) 
36 (VAL) 

29 (GLU) , 28 (GLU) 
3 0  ( ILE ) 

4 2  ( LYS) 

31 (ARG) 
22 (THR) 

VARIAB I L I TY 

3 . 1 ,  4 . 2  
2 .  

7 .  4 ,  7 .  7 
4 .  6 

3 .  
1 .  ' 2  . 1  

2 .  
2 .  
4 .1 

6 .  7 
4 .  3 
3 . 1  
4 .  4 
6 .  4 

3 . 1  
2 .  

3 . 1 ,  4 .  4 
6 .  6 
3 . 2  

4 .  2 
4 .  2 
6 .  6 
1 .  
9 .  3 

6 .  4 
4 .  3 

4 . 3 ,  5 .1 

2 0 . 

5 .  8 
2 2 . 

3 5 . ' 3 9 .  
2 1 . 

4 .  2 

1 7 . '  1 9 .  

1 .  
2 .  2 

4 .  3, 4 .  8 
4 .  2 ,  4 .  5 

4 .  4 
3 . 1  
3 .  2 
7 .  3 
4 .  3 

1 .  
9 . 3 , 1 1 .  

1 0 . 
2 .  
2 .  

4 .  3 
2 8 .  

5 .  9 
6 .  6 

1 3 . '  1 5 .  

2 . 1  
1 9 . ; 2 1 .  

1 3 . 

1 .  
3 .  5 

4 . 2  
1. 
3 . 1  
3 . 1  
6 .  8 

2 . 1  
5 .  5 
4 .  2 
3 . 2  
3 . 2  

2 . 2  
8 . 3 , 1 1 .  

4 .  4 
5 .  4 
3 .  8 

4 . 2  
3 .  4 
6 .  2 
8 . 1  
2 .  

3 . 1 , 4 .  5 
2 .  3 

4 .  4 ,  7 .  9 
2 .  ' 2 . 2  

5 .  4 

2 .  
6 .  7 
2 .  
2 . 1  
1 .  

5 . ' 6 .  6 
2 . 2 ,  3 .  7 
2 3 . '  2 5 . 
2 7 .  ' 2 8 .  

1 9 .  

4 8 . 
5 . 1  

5 3 . 
4 .  4 

3 . 1  
1 .  

6 .  6 ,  8 .  5 
1 .  
2 .  

4 .  8 
2 . 5  

6 . 2 ,  8 .  
1 1 .  

3 .  2 

2 . 1  
1 .  
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ANTIBODY SPECIFICITIES : HUMAN KAPPA LIGHT CHAINS SUBGROUP I 
7) 3D6' CL: ANTI-HIV gp41 

1 5 )  HF2-l/17 : PLATE-BINDING ANTI-DNA AUTOANTIBODY 
2 0 )  WEA :  ANTI-3,  4-PYRUVYLATED GALACTOSE MONOCLONAL 
4 2 )  liu\"HCAHP' CL:  ANTI-HUMAN LYMPHOCYTE HYBRIDOMA 
4 7 )  LAY : ANTI-HUMAN GAMMA Gl AND G3 GLOBULINS; PO IDIOTYPE 
5 1 )  HuRSV19VK : ANTI-HUMAN RESPIRATORY SYNCYTLl\L VIRUS 
72 )  DAV: ANTI-HUMAN GAMi"!A G GLOBULIN 
73 )  FIN : ANTI-HUMAN GA!111A G GLOBULIN 
8 1 )  LOW : COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

1 0 1 )  H-G2b : ANTI-Haemophilus influenzae TYPE b C.l\PSULAR POLYSACCHARIDE 
102 )  K-G2 : ANTI-Haemopl'.ilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
105) HEI : COLD AGGLUTININ WITH ANTI-GD (MEMBRANE-GLYCOLIPID-DEPENDENT) ACTIVITY 
1 0 7 )  H-G2a: ANTI-Haemophilus influenzae TYPE b CAPSUL1'.R POLYSACCHARIDE 
110 )  WAG: ANTI-DINITRO:?,H:iNYL 
123 )  MAR: ANTI-LIPOPRO:n;rn LIPASE 

it ·  
ALLOTYl?E : HUMAN �,PA LIGHT CHAINS SUBGROUP I 
1 4 )  KOE: INV ( 2 )  

CLASS : HUMAN KAPPA LIGHT CHAINS SUBGROti-P I 
1) 2C12 ' CL :  !GM-KAPPA 
2 )  lBll 'CL :  !GM-KAPPA 
3) lHl ' CL :  IGM-KAPPA 
4) 2A12 'CL :  IGM-KAPPA 
7) 3D6 'CL :  IGGl-KAPPA 

15 )  HF2-l/l 7 :  IGM-KAPPA 
2 0 )  WEA: I GM-KAPPA 
42 )  HuVHCAMP'CL :  IGGl-KAPPA 
67 ) Gl ' CL :  !GM-KAPPA 
7 4 )  PW: IGGl -KAPPA 
7 9 )  RI :  IGGl-KAPPA 
8 9 )  F-GUI : IGG3-KAPPA 
90 )  S-GUI : IGG3-KAPPA 

REFERENCE : RU-MAN KAPPA LIGHT CHAINS SUBGROUP I 

1) 2C12 ' CL :  LEVY, S . ,MENDEL, E . , KON, S . , AVNUR, Z .  & LEVY ,R .  ( 1 9 8 8 )  J . EXP . MED . , 1 6 8 , 475-48 9 .  
2 )  lBll '  CL : LEVY, S .  ,MENDEL, E . ,  KON, S .  , AVNUR, Z .  & LEVY, R .  ( 1 9 8 8 )  J . EXP . MED . ,  1 6 8 ,  475-4 8 9 .  
3 )  1Hl ' CL : LEVY, S .  , MENDEL, E . ,  KON, S .  , AVNUR, Z .  & LEVY, R .  ( 1 9 8 8 )  J . EXP .MED . , 1 6 8 ,  475-4 8 9 .  
4 )  2A12' CL : LEVY, S . ,  MENDEL, E . ,  KON, S .  , AVNUR, Z .  & LEVY, P. .  ( 1 9 8 8 )  J .  EXP .MED . , 1 6 8 ,  4 75-4 8 9 .  
5 )  BR: KIM, H . S .  & DEUTSCH, H . F .  ( 1 9 88 )  IM!1UNOL . , 64 , 573-5 7 9 .  
6 )  DEN: YANG, C . Y . , PAULY, E . , KRATZIN, H .  & HILSCHMANN ,N .  ( 1 9 8 1 )  Z . PHYSIOL . CHEM . , 3 6 2 , 1 131-1 14 6 .  
7 )  306' CL: FELGENHAUER,M . , KOHL, J .  & RUKER, F .  ( 1 9 9 0 )  NUCL .ACIDS P.ES . ,  1 8 ,  4 927 . 
8 )  HK102' CL :  BENTLEY, D .L .  & RABBITTS , T . H .  ( 1 98 0 )  NATURE , 2 8 8 ,  730-733 . (CHECKED BY .l\.UTHOR 11/30/82 )  
9 )  EU:  GOTTLIEB, P . D . , CUNNINGHAM, B . A . , RUTI SHAUSER ,U .  & EDELMAN ,G . M .  ( 1 970 )  BIOCHEMISTRY, 9 , 3 155-3161 . (CHECKED BY AUTHOR) 

1 0 )  CAR: MILSTEIN, C . P .  & DEVERSON , E .V .  ( 1 9 7 4 )  EUR . ,T . BIOCHEM . , 4 9 , 377-3 9 1 .  (CHECKED BY AUTHOR) 
11 )  PA: KIM, H . S .  & DEUTSCH, H . F .  ( 1 9 8 8 )  IMMUNOL . , 6 4 , 573-57 9 .  
1 2 )  HK137 ' CL :  BENTLEY, D . L .  & RABBITTS , T . H .  ( 1 9 8 3 )  CELL, 32 , 1 8 1-1 8 9 .  
1 3 )  HAU: WATANABE , S .  & HILSCHMANN , N .  ( 1 9 70 )  Z . PHYSIOL . CHEM. , 35 1 , 1291-12 9 5 .  (CHECKED B Y  AUTHOR) 
1 4 )  KUE: EULITZ ,M .  , KLEY, H . P .  & ZEITLER, H . J .  ( 1 9 7 9 )  Z .  PHYSIOL . CHEM . , 3 6 0 ,  725-734 . (CHECKED BY AUTHOR 07 / 17  / 7 9 )  
1 5 )  HF2-l/

l? � .  m��i��/1; 7���i�4� :  ' rv���c�E:6 . B��B��6�K6§i2I���Wfalip���'1/�:fuM; B�'  �g���k ��§�:�TOLLAR, B .  D .  
FURIE, B .  C .  ( 1 9 8 9 )  BLOOD, 7 4 ,  2 6 2-2 6 9 .  

1 6 )  Vo' CL : P�§�E�KEgA��I�@��
O
� .  l�

i
i�9��fNZ, H .  -D . ,  NEUMAIER, P .  S . ,  KLOBECK, H .  -G . & ZACHAU, H . G  '. ( 1 9 8 4 )  J .MOL .B IOL . ,  1 7 6 ,  18 9-204 . 

1 7 )  Vb" CL:  l���z�.j'. JA�g���mlHBYRAU��8kE��/�.j/�.j ) NEUMAIER, P . S . , KLOBECK, H . -G .  & ZACHAU, H . G .  ( 1 9 8 4 )  J .MOL . BIOL . , 17 6 ,  

1 8 )  GAL(I) : LAURE, C . J . , WATANABE , S .  & HILSCHMANN , N .  ( 1 9 73 )  Z . PHYSIOL . CHEM . , 35 4 , 1503-1504 . (CHECKED BY  AUTHOR) 
1 9 )  OU (IOC

) : B�g
�
���I�TR����5��4�39�f�t ' c (c�E2�Ig�y.FA�TH<W6�h�mfcE ,  1 6 9 , 5 6-5 9 .  (KAPLAN, A . P .  & METZGER, H .  ( 1 9 69 )  

2 0 )  WEA: GONI , F .  & FRANGIONE , B .  ( 1 9 8 3 )  PROC .NAT . ACAD . SCI .USA, 8 0 , 4 837-4 841 . (CHECKED B Y  AUTHOR 03/23/84 )  
2 1 )  WIL (=l : GONI ,  F . ,  CHUBA, J . ,  BUXBAUM, J .  & FRAGIONE, B .  ( 1 9 8 8 )  J .  IMMUNOL . , 1 4 0 ,  551-557 . 
2 2 )  WES : KRATZ IN, H . , YANG, C . Y . , KRUSCHE , J . U .  & HILSCHMANN, N .  ( 1 9 80 )  Z . PHYSIOL . CHEM . , 3 61 , 1591-15 9 8 . 
2 3 )  DAUDI' CL :  KLOBECK, H . G . , COMBRIATO, G .  & ZACHl'-U,H . G .  ( 1 9 8 4 )  NOC .ACIDS RES . , 12 , 1 8 , 6995-700 6 .  
2 4 )  HK134 ' CL :  BENTLEY, D . L .  & RABBITTS , T . H .  ( 1 98 3 )  CELL, 32, 181-1 8 9 .  
2 5 )  Vd' CL : PECH , M . , JAENICHEN, H .  -R. , POHLENZ, H .  -D . ,  NEUMAIER, P .  S .  , KLOBECK, H .  -G . & ZACHAU, H . G .  ( 1 9 8 4 )  J .MOL . BIOL . , 17 6 ,  1 8 9-204 . 

(CHECKED BY AUTHOR 12 / 1 4 / 8 4 )  
2 6 )  WALKER.' CL :  KLOBECK , H . G- . , COMBRIATO, G .  & ZACHAU, H . G .  ( 1 9 8 4 )  NUC . ACIDS RES . , 1 2 , 18 , 6 995-7 00 6 .  (CHECKED B Y  AUTHOR 0 8/22/85  

WHO CORRECTED RESIDUE 34 )  
2 7 )  HK10l ' CL :  BENTLEY , D . L .  & RABBITTS , T . H .  ( 1 98 0 )  NATURE , 2 8 8 , 730-733 . (CHECKED BY AUTHOR 11/30/82 )  
2 8 )  Va" CL :  l���z�.j'. JAE/g�����DHBYRAU��8kE��/�ii/�.j ) NEUMAIER, P . S . , KLOBECK , H . -G .  & ZACHAU,H . G .  ( 1 9 8 4 )  J .MOL . BIOL . , 17 6 ,  

2 9 )  VKI-Chrl ' CL : LOTSCHER, E . ,  ZIMMER, F .  -J . ,  KLOPSTOCK, T . , GRZESCHIK, K .  -H . ,  JAENICHEN, R . , STRAUBINGER, B .  & ZACHAU, H .  G .  ( 1 9 8 8 )  
GENE, 69 ,  215-22 3 .  

3 0 )  AMYLOID RAN :  DWULET, F . E . , O' CONNOR, T . P .  & BENSON ,M . D .  ( 1 9 8 6 )  MOL . IMMUNOL . , 23 , 73-7 8 . (CHECKED BY AUTHOR 02/ 0 6 / 8 7 )  
3 1 )  Ve' CL : PECH ,M . , JAENICHEN, H .  -R . , POHLENZ, H .  -D . ,  NEUM.l\IER, P .  S .  , KLOBECK, H .  -G . & ZACHAU, H . G .  ( 1 9 8 4 )  J .MOL . BIOL . , 1 7 6 ,  1 8 9-204 . 

(CHECKED BY AUTHOR 12/14/8 4 )  
32 )  V13 ' CL :  JAENICHEN, H . -R . , PECH, M . , LINDENMAIER, W . , WILDGRUBER , N .  & ZACHAU, H . G .  ( 1 9 8 4 )  NUC .AC IDS RES . , 12 , 524 9-52 63 . 

(CHECKED BY AUTHOR 12 / 1 4 / 8 4 )  
33 )  DEE: MILSTEIN , C .  & DEVERSON , E . V .  ( 1 9 71 )  BIOCHEM . J . , 123 , 945-95 8 .  (CHECKED BY AUTHOR) 
3 4 )  WIL (-) : GONI , F . , CHUBA, J . , BUXBAUM, J .  & FRAGIONE, B .  ( 1 9 8 8 )  J . Il'iMUNOL . , 1 4 0 , 551-557 . 
35 )  AND :  LIEPNIEKS , J .  J . , DWULET, F .  E .  & BENSON, M .  D .  ( 1 9 9 0 )  MOL. IMMUNOL . , 2 7 ,  481-485 . 
3 6 )  V108' CL : HUBER, C . ,  THIEBE, R . ,  HAMEISTER, H . ,  SMOLA, H . ,  LOT SCHER, E .  & ZACHAU, G .  ( 1 9 9 0 )  NUCL .ACIDS RES . ,  1 8 ,  3475-3478 . 
37 )  VKI-ZI ' CL :  STRAUBINGER,B . , THIEBE ,R . , PECH ,M .  & ZACHAU, H . G .  ( 1 9 8 8 )  GENE , 6 9 , 2 0 9-21 4 . 
38 )  REI : PALM, W .  & HILSCHMANN, N .  ( 1 97 3 )  Z . PHYSIOL . CHEM . , 3 5 4 , 1 651-1654 ;  ( 1 975 )  Z . PHYSIOL . CHEM . , 356 , 1 67-191 . (CHECKED BY 

AUTHOR) 
3 9 )  AU: SCHIECHL , H .  & HILSCHMANN, N .  ( 1 9 71 )  Z . PHYSIOL . CHEM . , 352 , 1 1 1-115;  ( 1 9 72 )  Z . PHYSIOL . CHEM . , 353 , 345-370 .  (CHECKED BY 

AUTHOR) 
4 0 )  ROY : HILSCHMANN ,N .  & CRAIG, L . C .  ( 1 9 65 )  PROC .NAT .ACAD . SCI . USA, 53 , 1 4 03-140 9 ;  HILSCHMANN , N .  ( 1 9 67 )  Z . PHYSIOL . CHEM. , 34 8 ,  

1 077- 1 0 8 0 ;  HILSCHMANN, N . ,  BARNIKOL, H .  U . ,  HESS ,  M . ,  LANGER, B . ,  PONSTINGL, H . ,  STEINMETZ-KAYNE ,M . , SUTER, L .  & WATANABE ,  S .  
( 1 9 6 9 )  PROC . 5TH FEES SYMP . , 15, 57-74 . (CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHED AND 
CORRECTED RESIDUES 65 AND 67 AS GIVEN IN THE TABLE) 

4 1 )  BI : BRAUN, H . , LEIBOLD ,W . , BARNIKOL , H . U .  & HILSCHMANN, N .  ( 1 97 1 )  Z . PHYSIOL . CHEM . , 352 , 647-651;  ( 1 9 72 )  Z . PHYSIOL . CHEM . , 353 ,  
1284-1 3 0 6 .  (CHECKED BY  AUTHOR WHO PROVIDED AN ' ADDITIONAL RESIDUE TO THOSE PUBLISHED AND CORRECTED RESIDUE 72 AS 
GIVEN IN TABLE) 

4 2 )  BuVHCAMP' CL :  RIECHMANN, L . , CLARK ,M . , WALDMANN, H .  & WINTER, G .  ( 1 9 8 8 )  NATURE , 332 , 323-327 . 
4 3 )  AG: TITANI , K . , SHINODA, T .  & PUTNAM, F .W .  ( 1 9 6 9 )  J . BIOL . CHEM . , 24 4 , 3550-3560 . (CHECKED BY AUTHOR 0 6/15/83 )  
4 4 )  s ew :  EULITZ , M . , GOTZE, D .  & HILSCHMANN, N.  ( 1 9 7 2 )  Z . PHYSIOL . CHEM. , 353 , 4 87-4 9 1 ;  EULITZ ,M .  & HILSCHMANN, N .  ( 1 9 7 4 )  

Z . PHYSIOL . CHEM. , 355, 842-8 6 6 .  (CHECKED BY  AUTHOR) 
45 )  MEV: EULITZ , M .  & LINKE , R . P .  ( 1 9 82 )  Z . PHYSIOL . CHEM. , 3 63, 1347-1358 . (CHECKED BY AUTHOR 1 0 / 1 0 / 83 )  
4 6 )  KA: SHINODA, T .  ( 1 9 7 5 )  J . BIOCHEM . , 77 , 1277-12 9 6 .  (CHECKED BY  AUTHOR) 
4 7 )  LAY: KAPLAN, .l\ . P .  & METZGER, H .  ( 1 9 6 9 )  BIOCHEMISTRY, 8 , 3 944 -395 1 .  (CHECKED BY AUTHOR) ; KLAPPER, D . G .  & CAPRA, J . D .  ( 1.9 7 6 )  

ANN . IMMUNOL . ( INST . PASTEUR) , 127C, 2 61-271 .  (CHECKED BY AUTHOR 0 8 / 0 1 / 7 9 )  
4 8 )  BEL: MILSTEIN, C .  ( 1 9 6 9 )  PROC . 5TH FEES SYMP . , 1 5 , 43-5 6 .  (CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO  THOSE 

PUBLISHED AND CORRECTED RESIDUES 1, 3, 6 ,  2 7 ,  79 AND 82 AS GIVEN IN TABLE) 
4 9 )  NI : SHINODA , T .  ( 1 973 )  J . BIOCHEM. , 73 , 433-44 6 .  (CHECKED BY AUTHOR) 
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110  
REFERENCE : HUMA.."1 KAPPA LIGHT CHAINS SUBGROUP r ( cont ' d ) 

5 0 )  RZ :  KIM, H. S .  & DEUTSCH, H . F .  ( 1 9 8 8 )  IMMUNOL . ,  6 4 ,  573-57 9 .  
5 1 )  BuRSV19VK: TEMPEST, P . R .  , BREMNER, P . ,  LAMBERT, M . , TAYLOR, G . , FURZE, J .M . , CARR, F .  J .  & HARRIS,  W .  J .  ( 1 9 9 1 )  BIO/TECH . , 9 ,  266-27l . 
5 2 )  BBJ4 : SMITH, G . P . , HOOD , L .  & FITCH , W . M .  ( 1 97 1 )  ANN . REV . BIOCHEM . , 4 0 , 9 6 9-101 2 .  
5 3 )  BJ26 : ALESCIO-ZONTA, L .  & BAGLIONI , C .  ( 1 9 7 0 )  EUR . J .BIOCHEM . , 1 5 , 4 5 0-4 63 . (CHECKED B Y  AUTHOR) 
5 4 )  BJ19 :  ALESCIO-ZONTA, L .  & BAGLIONI , C . ( 1 9 70 )  EUR . J . BIOCHEM . ,  1 5 ,  450-46 3 .  °<CHECKED BY AUTHOR) 
55 )  RFZ : SMITHIES , 0 . ,  GIBSON, D .  , FANNING, E . M . , GOODFLIESH, R . M . , GILMAN, J .  G. & BALLANTYNE , D .  L. ( 1 9 7 1 )  BIOCHEMISTRY, 1 0 ,  4 912-4921 . 

(CHECKED BY AUTHOR) 
S b )  HA: KIM, H .  S .  & DEUTSCH, H . F .  ( 1 9 8 8 )  IMMUNOL . ,  6 4 ,  5 73-5 7 9 . 
5 7 )  PAU : DAYHOFF , M . O .  ( 1 9 72 )  ATLAS OF PROTEIN SEQUENCE & STRUCTURE , 5 , D-24 5 .  SUBMITTED BY SMITHIES, O . , GIBSON , D .M .  AND 

FANNING, E .M .  (CHECKED B Y  AUTHOR) 
5 8 )  PSM: SEON,B . K .  ( 1 9 8 2 )  MOL . IMMUNOL . ,  1 9 ,  83-8 6 .  (CHECKED B Y  AUTHJ)R 05/23/83 )  
5 9 )  JBL : SEON, B . K .  ( 1982 )  MOL . IMMUNOL . , 1 9 , 83-8 6 .  (CHECKED BY AUTHOR 05/23/83 )  
6 0 )  NE :  MATTHEWS, J .B .  & JEFFERIS, R .  ( 1 977 )  IMMUNOCHEM . , 14 , 7 93-797 . (CHECKED BY AUTHOR 0 8 / 1 0 / 7 9 )  
6 1 )  FRA: MEINKE , G . C . , S IGRIST , P . H .  & SPIEGELBERG, H . L .  ( 1 9 7 4 )  IMMUNOCHEM . , 1 1 , 457-460 . (CHECKED BY  AUTHOR WHO PROVIDED 

�?Dlti-E��L
1
�r��¥�f TO THOSE PUBLISHED ) ;  MEINKE , G . C .  & SPIEGELBERG, H . L .  ( 1 976 )  IMMUNOCHEM . , 1 3 , 915-919 .  (CHECKED 

62 )  BJ48 : ALESCIO-ZONTA, L .  & BAGLIONI , C .  ( 1 9 7 0 )  EUR . J .BIOCHEM . , 15, 450-463 . (CHECKED BY AUTHOR) 
63 )  

RF3-16/
6
.i-.�m�i£tiE:�±�; 7����1r4� : ,F����c�E:h�A���ll6�K6§i2r5��fRTZ, R . S .  ' STOLLAR, B . D .  & FURIE, B .  ( 1 98 5 )  

64 ) 
l!F

2
-1/13� : ctW���s� :�7s�tt���i�3�· · �g�iE�DCBYN�M�g�E�a721%�fARTZ ,R . S .  ' STOLLAR, B . D .  & FURIE, B . ( 1 9 85 )  

65 )  
HF2-18/2.i- .�£����£tiE�i:�; 7����1r4�: ' F����c�E:h�A��ll6�K6§i:2I5��fRTZ , R . S . ' STOLLAR, B .D .  & FURIE, B .  ( 1 9 8 5 )  

6 6 )  GR' : FAIR, D . S . , SLEDGE, C . ,  KRUEGER, R .  G .  , MANN, K . G .  & HOOD, L .  E .  ( 1 9 7 5 )  BIOCHEMISTRY, 1 4 ,  5 561-55 68 . 
67 ) Gl ' CL: LEVY, S . ,  MENDEL, E . ,  KON, S .  , AVNUR, Z .  & LEVY, R .  ( 1 9 8 8 )  J . EXP .MED . , 1 6 8 ,  4 75-4 8 9 .  
6 8 )  !!OM: SAWIDOU, G . ,  KLEIN, M . , HORNE , C . ,  HOFMANN, T .  & DORRINGTON, K .  J .  ( 1 9 8 1 )  MOL. IMMUNOL . , 1 8 ,  7 93-805 . 
6 9 )  :KER: MILSTEIN, C .  ( 1 9 6 6 )  BIOCHEM . J . , 1 0 1 , 3 52-3 68 . ( CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE· PUBLISHED) 
7 0 )  ESM IGG : KUAN, T. K . , TUNG, E . ,  WANG, I .  Y .  & WANG, A. C .  ( 1 9 8 1 )  IMMUNOL . , 4 4 ,  2 65-271 . (CHECKED BY AUTHOR 05/26/83 )  
7 1 )  ESM I GM :  KUJl.N, T .  K . , TUNG, E . ,  WANG, I .  Y .  & WANG, A .  C .  ( 1 9 8 1 )  IMMUNOL . , 4 4 ,  2 65-271 . (CHECKED BY AUTHOR 05/2 6/83 )  
7 2 )  DAV : CAPRA , J . D .  & KUNKEL , H . G .  ( 1 9 7 0 )  PROC . NAT . l,CAD . SCI . USA, 6 7 , 8 7- 9 2 .  (CHECKED BY AUTHOR) 
73 )  FIN: CAPRA , J . D .  & KUNKEL , H . G .  ( 1 9 70 )  0PROC . NAT .ACAD . SCI . USA, 6 7 , 87-92 . (CHECKED BY AUTHOR) 
7 4 )  PW: P ICK, A . I . , WANG, A . C . , FROHLICHMAN , R .  & FUDENBERG, H . H .  ( 1 9 8 2 )  ACTA HAEMAT . , 6 8 , 207-214 . (CHECKED BY AUTHOR 05/2 6/83 )  
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GENERAL NOTES : HUMAN :MPPA LIGHT CHAINS SUBGROUP I 

IDENTICAL SETS OF FRAMEWORK SEGMENTS : 

FRl :  

FR2 : 

FR3 : 

FR4 : 

SET 
SET 

SET 

SET 
SET 
SET 
SET 

SET 
SET 

SET 
SET 
SET 
SET 
SET 
SET 
SET 

SET 
SET 
SET 
SET 
SET 
SET 

SET 
SET 

SET 

SET 
SET 
SET 
SET 
SET 

SET 
SET 

1 :  2Cl 2 '  CL [ l ] , lBll '  CL [ 2 ] , lHl '  CL [ 3 ] , 2Al2 ' CL [ 4 ]  . (4 IDENTICAL) 
2 :  �5fil�¥±ci

Ef
' CL [ 7 ] , HK102 '  CL [ 8 ] , EU [ 9 ] , PA [ 11 ] , WIL ( = I  [ 2 1 ] , HBJ4 [ 5 2 ] , PAU [ 57 ] , FRA [ 6 1 ] , GR' [ 6 6 ] , PAUL [ 7 8 ]  , MON [ 95] . ( 1 2  

3 :  HK1 3 7 '  CL  ( 1 2 ]  �HAU [ 13l i. HF2 - l / l  7 [ 1 5  J ,  OU ( IOC) ( 1 9 ] , WEA [ 2 0  I , DAUDI ' CL ( 2 3 ] , HK1 34'  CL f 2 4 ] , WALKER' CL [ 2 6 ] , HK10 1 '  CL [ 2 7 ]  VKI-Chrl ' CL£ " 9 l , DEE .:l3 ] , AND [ 3 S l ' REI [ 3 8 ]  ,AU [ 3 9 ]  ' ROY [ 4 0 ] , HuVHCAMP ' CL [ 4 2 ]  AG [ 4 3 ]  ' sew [ 4 4 ] ,  RZ [ 5 0 ]  ' BJ26 (53]  ' 
RFZ [ 5 5 ]  , HA [  6fi, PSM [ 8 ]  , BJ48 [ 62 , HF3-16/ 6 [ 6 3 J , HF2-1 / 1 3B [ 6 4 ]  , HF2- 1 8 / 2� 65 j  , HOM�6 8 ]  , ESM IGG [ / 0 ]  , ESM IGM [ i l J , 
���?f82 r I�41 

[
m:N�t�H� ]

, 
LOW 8 1 ] , F-GUI [ 8 9  , D IE [ 92 ] ,  CAR A [ 93 ] , TEI [ 4 ] ,  CON [ 9 ] , TRA [ 1 0 0 ] , H-G2b [ 1 0 1 ] , 

4 :  
5 :  
6 :  
7 :  

1 :  
2 :  

3 :  
4 :  
5 :  
6 : 
7 :  
8 :  
9 :  

1 :  
2 :  
3 :  
4 :  
5 :  
6 :  

1 :  
2 :  

3 :  

4 :  
5 :  
6 : 
7 :  
8 :  

9 :  
1 0 : 

Vb' CL [ l 6 ] ,Vb" CL [ l 7 ] , WES [22 ] . (3 IDENTICAL) 
• 

Vd' CL [ 2 5 ] , LUX [ 1 0 4 ]  . (2 IDENTICAL) 
AMYLOID BAN ( 3 0 ] , BEL [ 4 8 ] , HuRSVl 9VK [ 51 J ,  BJ1 9  [ 5 4 ]  . (4 IDENTICAL) 
DAV [ 7 2 ]  , FIN [ 73 ] .  ( 2  IDENTICAL) 

2Cl 2 ' CL [ l ] , 1Bl l ' CL [ 2 ]  , 1H l ' CL [ 3 ]  , 2Al 2 ' CL [ 4 ] . (4 IDENTICAL) 

��02���J�h�; ;umj ����tmk'1¥1 ] �L �w l:git�t��i:r [ 2 6] ' Va ' ' CL [ 28 ] ' Ve ' CL [ 3 1 ]  , AU [3 9 ]  , ROY [4 0] '  

PA ( l l ]  , PAU [ 57 ] . (2  IDENTICAL) 
HK137 ' CL [ l2 ] , AMYLOID BAN [ 3 0 ] . (2 IDENTIC.l\L) 
WIL (= )  [ 2 1 ] , Vl3 '  CL [ 3 2 ] . (2 IDENTICAL) 
HK1 3 4 ' CL [ 2 4 ]  , HK10 l ' CL [ 2 7 ] . (2 IDENTICAL) 
VKI-Chrl ' CL [ 2 9 ] , VKI-ZI' CL [ 3 7 ] . ( 2  IDENTICAL) 
OU ( IOC) [ 1 9 ] , WIL (- )  [ 3 4 ] . (2  IDENTICAL) 
RZ [ 5 0 ] , RFZ [ 5 5 ] . ( 2  IDENTICAL) 

2Cl2 ' CL [ l ]  , 1Bl l ' CL ( 2 ]  , 1H l ' CL [ 3 ]  , 2A12 ' CL [ 4 ] . ( 4  IDENTICAL) 
3D6' CL [ 7 ]  , HK102 ' CL [ 8 ]  , PA ( l l ] . ( 3  IDENTICAL) 
HK137 '  CL [ 12 ] ,  HAU [ l 3 ] , Vb' CL [ l 6 ] , Vb' ' CL [ 1 7 ] , HK134 ' CL [ 2 4 ] , HK1 0 1 '  CL [ 27 ] , Va ' '  CL ( 2 8 ]  . (7 IDENTICAL) 
HF2-l/17  [ 15 ] , Vd' CL ( 2 5 ]  . ( 2  IDENTICAL) 
Ve ' CL [ 31 ] ,Vl 3 ' CL [ 3 2 ] . ( 2  IDENTICAL) 
HuVHCAMP' CL [ 4 2 ] , LAY [ 4 7 ] , HuRSV19VK [ 5 1 ] . (3 IDENTICAL) 

2Cl2 ' CL [ l ] , 1Bl l ' C L [ 2 ] , 1Hl ' CL [ 3 ] , 2A12 ' CL [ 4 ]  , G l ' CL [ 6 7 ] . (5 IDENTICAL) 
BR [ 5 ] , GAL ( I ) [ l 8 ] , AU [3 9 ] , HuVHCAMP ' CL [ � 2 ] , CL* [ l 2 4 ] . (5 IDi;:NTICAL HUMAN V-KAPPA- I ;  ALSO 6 HUMAN V-KAPPA-I I :  GM 
m ���Ftim7�1�0���P�t'r�]�m4i 6�i9�mJ : �0B�mi ot�m1 ��( , �i [�?�Mr�f:�oF1i7f

I
�Wc�

L
m �  , cu

R
1
5
1 '  

ROB' CL f 1 9 ]  , BRA' CL [ 2 1  l j  HAH' C L  [ 22 ] ,  HIC' C L  [ 2 4 ]  < WOL [ 3 1 ] , EVl-15 '  C L  [ 3 2 ] , GOL) f 33 ]  ( Taykv322 JCL [ 34 ] , GF4 h . 1 '  CL [ 54 ] , 
REE [ 5 6  , HAH (R) ' CL [ 73 ,VKAPPA3 ' CL [ 85 ] ; AND L HUMAN V-KAPPA-IV: FK- 0 0 l ' CL [ l J , PB17IV' CL [ 5 ]  . ) 
DEN [ 6 ] , WIL (=)  Fl ) , WI L ( - )  [ 34 ] , BI [ 4 1 ] ,AG [ 4 3 ] . (5 IDENTICAL HUMAN V-K.'>PPA-I ;  ALSO 3 HUMAN V-KAPPA-I I :  NIM [ 4 ] , 

mn3�29W�a J  ; T��k�¥�ci'.[�]:�ii§fe£ 1��r llbt/roA&Af.&H����mrS�Tmbf�y r 26 J , IARC/BL4 l ' CL [ 4 6 J  , FR4 [ 4 7 1 , 

3D6 ' CL ( 7 ]  , CAR [ l O ] . (2 IDENTICAL) 
EU [ 9 ]  , WEA [ 2 0 ]  , LAY [ 4 7 ]  , BJ48 [ 62 ] . (4 IDENTICAL) 
PA [ l l ] . ( IDENTICAL TO 1 HUMAN V-KAPPA-III : BRO' CL [ 2 0 ]  . )  
HAU [ 1 3 ] . (IDENTICAL TO 2 HUMAN V-KAPPA-l!I : POM [ 4 8 ] , CLL' CL [ 5 0 ]  . )  
HF2-1/17 [ 1 5 ]  RZ [ 50 ] . ( 2  IDENTICAL HUMAN V-KAPPl'.-I ;  ALSO 1 3  HUMAN V-KAPPA-II I :  SON [ 1 4 ] , KAS [ 2 8 ] , SIC ' CL [ 3 0 ] , 
Taykv31 0 '  CL f 35 �  ' Taykv32 0 '  CL  [ 36 ]  ' LSl '  CL [ 3 9 ]  ' LS2 ' CL� 4 01 , LS4 '  CL  [ 4 1  J ' LS5 ' CL  1 42 ]  ' LS6 '  CL [ 4 3� , LS7 ' CL�4 4 ]  ' LS8 '  CL [ 4 5 ] ' ;;�&�5���;9&1mi , 6N���� ri2WE�P:FcLm�r7 r.U6

L
� �6uff ��k.mi-�I�g�s�N�2�ml':'i>NR� , gi.1;r�f 

9
1 ' 

WES [ 2 2 ]  , MEV [ 45 ] . (2 IDENTICAL) 
OU ( IOC)  [ 1 9 ] , WALKER' CL [ 2 6 ] . (2 IDENTICAL HUMAN V-KAPPA-I ;  ALSO 1 HUMAN V-KAPPA-II : TEW [ 5 ] ; AND 2 HUMAN 
V-KAPPA-III : 8El0 ' CL [ 12 ]  ,GER [ 5 3 ] . )  

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS : 

CDRl : SET l :  
SET 2 :  
SET 3 :  
SET 4 :  
SET 5 :  
SET 6 :  
SET 7 :  
SET 8 :  
SET 9 :  
SET 1 0 :  
SET 1 1 :  

CDR2 : SET l :  
SET 2 :  
SET 3 :  
SET 4 :  
SET 5 :  

SET 6 : 
SET 7 :  
SET 8 :  
SET 9 :  
SET 1 0 : 

CDR3 : SET l :  
SET 2 :  
SET 3 :  
SET 4 :  
SET 5 :  
SET 6 :  
SET 7 :  
SET 8 :  

2Cl2 ' CL [ l l , 1Bll ' CL [ 2 ]  , 1H l ' CL [ 3 ]  , 2A1 2 ' CL [ 4 ] . ( 4  IDENTICAL) 
PA [ l l ]  , PAU [ 57 ] . ( 2  IDENTICAL) 
HF2-l/l 7 [ 1 5 ] , HF3-l  6/ 6 [ 63 ] ,  HF2-l / 13B [ 64 ] ,  HF2-l 8/2  [ 65 ]  . ( 4 IDENTICAL) 
Vb' CL [ l 6 ]  , Vb '  ' CL [ 1 7 ]  , HK134 ' CL [ 2 4 ] . ( 3  IDENTICAL) 
GAL ( I )  ( 18 ] , WEA [ 2 0 ] . ( 2  IDENTICAL) 
Vd' CL [ 2 5 ] , Ve ' CL [ 3 1 ] . (2 IDENTICAL) 
VKI-Chrl ' CL [ 2 9 ]  , VKI-ZI ' CL [ 3 7 ] . (2 IDENTICAL) 
AU [3 9 ] , NE [ 6 0 ]  , SHE (7 5] . (3 IDENTICAL) 
HuVHCAMP ' CL [ 42) . ( IDENTICAL TO l RAT V-KAPPA: YTH 3 4 . SHL ' CL [ l ] . )  
RZ [ 5 0 ] , RFZ [ 5 5 ] . ( 2  IDENTICAL) 
HuRSV19VK [ 5 1 ) . ( IDENTICAL TO l MOUSE V-K.'>PP.l\.-I I :  !1uRSV19VL' CL [ l l 6 ] . )  

2Cl 2 ' CL [ l ] , 1Bll ' CL [ 2 ] , 1Hl ' CL [ 3 ] . ( 3  IDENTICAL) 
BR [ S ] . ( IDENTICAL TO 1 RABBIT V-KAPPA: BS-5 [ 2 0 ] . )  
3D6 ' CL [ 7 ]  , EU [ 9 ] . ( 2  IDENTICAL) 
HK102 ' CL [ 8 ]  ,Va '  ' CL [ 2 8 ] . (2  IDENTICAL) 

�f6 §7�i:tm!�i�z}?WHJ '. ��5Lifi�btig.��?L I 1 7 ] , HK134 '  CL [ 24 ] ,  WALKER' CL [ 2 6 ] , HK1 0 1 '  CL [ 27 ] ,  VKI-Chrl '  CL [ 2 9 ] ' 
Vd' CL [ 25 ] , Ve ' CL [ 31 ] , Vl 3 ' CL [ 32 ] . (3 IDENTICAL) 
AU [ 3 9 ] , RZ [ 5 0 ] . (2 IDENTICAL) 
HuVHCAMP ' CL [ 42 ] . ( IDENTICAL TO l RAT V-KAPPA: YTH 34 . 5HL' CL [ l ]  . ) 
AG [ 4 3 ] , NI [ 4 9 ] . (2 IDENTICAL) 
HuRSV19VK [ 51 ] . ( IDENTICAL TO 13 MOUSE V-KAPPA-I I :  PC2205  (NZB) [ 4 6 J ,vkl-B' CL [51 ]  , PC2567 (NZB) �5 5 ]  , G S CA 
hi �f�6j, �i.M?:�tA��i 9� , �� [ IiW?] , G6 BD 2 .  6 [ 69 ] , G7 AB 2 .  9 (70 ' JV3 ' CL [ 8 2 ]  , CM4 ' CL [ 8 4 ] , Kl . l ' CL [ 88 ] , 

2C1 2 ' CL [ l ] , 1Bll ' CL [ 2 ] . (2 IDENTICAL) 
1Hl ' CL [ 3 ] , Gl ' CL [ 67 ] . (2 IDENTICAL) 
Vb' CL [ 1 6 ]  ,Vb'  ' CL [ 17 ] . ( 2  :DENTICAL) 
HK1 34 ' CL [ 2 4 ]  , HK1 0l ' CL [ 27 ] . ( 2  IDENTICAL) 
AMYLOID BAN [3 0 ] . ( IDENTICAL TO 2 MOUSE V-KAPPA-V: mAb A' CL [ 1 84 ] , BV17-45 ' CL [ 1 8 9 ] . )  
HuVHCAMP ' CL [ 42 ] . ( IDENTICAL TO l RAT V-KAPPA: YTH 34 . SHL' CL [ l ]  . )  
LAY [ 47] . ( IDENTICAL TO l HUMAN V-KAPPA-III : POM [ 4 8 ]  . )  
HuRSV19VK [ S l ] . (IDENTICAL TO l MOUSE V-KAPPA-II : MuRSV1 9VL' CL [ l l 6 ]  . )  

IDENTICAL .SETS OF J-MINIGENES : 

SET l :  
SET 2 :  

SET 3 :  

SET 4 :  

SET 5 :  
SET 6 :  
SET 7 :  
SET 8 :  

SET 9 :  

2Cl 2 ' CL [ l ] , 1Bl l ' CL [ 2 ]  , 1Hl ' CL [ 3 ]  , 2Al2 ' CL [ 4 ]  , Gl ' CL [ 6 7 ] . ( 5  IDENTICAL) 
BR [S

� 
AU [39 ] . (2 IDENTICAL HUMAN V-KAPPA-I ;  ALSO 1 HUMAN V-KAPPA-II : RPMI6410 ' CL ( l l ] ;  6 HUMAN V-KAPPA-III : 

nHit� �fid�l ' CL [ 1 1 ] , ROB' CL [ 1 9 ] , HIC' CL [ 24 ] , GF4 / 1 . 1 '  CL [ 54 ] , VKAPPA3 ' CL [ 8 5 ] ; AND 1 HUMAN V-KAPPF.-IV: 

8f�) B 1 �llWLiiR�����F�t r��r�a�kWi�f'cits�r7�a;ke¥��ci[°tWf-II : FR [ 9 ] ; AND 5 HUMAN V-KAPPA-II I :  

HF2-1/17 [ 1 5 ] , RZ [ 5 0 ] . ( 2  IDENTICAL HUMAN V-KAPPA-I ; ALSO 7 HUMAN V-KAPPA-II I : LSl ' CL ( 3 9 ] , LS2 ' CL [ 4 0 ] , 
LS4' CL [ 4 1 ]  , LS5 ' CL [ 4 2 ]  , LS6 ' CL [ 43 ]  , LS7 ' CL [ 4 4 ]  , LS 8 ' CL [ 4 5 ]  . )  
GAL ( I )  ( 1 8 ] . ( IDENTICAL TO l HUMAN V-KAPPA-III : GOL' [ 33 ]  . )  
WIL (=)  [ 21 ] , WIL ( - )  [ 3 4 ] . ( 2  IDENTICAL) 
WALKER' CL [ 2 6 ] . ( IDENTICAL TO l HUMAN V-KAPPA-I I :  TEW [ 5 ] ; AND 2 HUMAN V-KAPPA-II I :  8E10 ' CL [ l2 ] , GER [ 5 3 ] . )  

M�¥¥§ffl; r� J6£ b1( ;���::rn�&L T�2 � '  Jh.UW'·�Ry;���]7
I 
l�D 

C
�
R
J6kN

H
AtJ-l<1i>?;..;W J F��oU e:£ [ ir '. � j ' HAH 1 6 . l '  CL [ 9 J '  

AG [ 4 3 ] . ( IDENTICAL TO 1 HUMAN V-KAPPA-I I I : GOT [ 1 6 ]  . )  ' -,\ 
SEE SIGNAL PEPTIDE TABLE IF ii OCCURS AT POSITION 0 .  

�\� 
·.,. 
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SPECIFIC NOTES : HUM..� KAPPA LIGHT CHAINS SUBGROUP I 
1) 2Cl2 ' CL :  HETEROHYBRIDOMA FORMED BY FUSING CELLS FROM LYMPH NODES OR SPLEEN FROM A PATIENT SUFFERING FROM FOLLICULAR 

SMALL CLEAVED CELL LYMPHOMA AND CELL LINE K6H 6-B5 . 

2 )  1Bll ' CL :  HETEROHYBRIDOMA FORMED BY FUSING CELLS FROM LYMPH NODES OP. SPLEEN FROM A PATIENT SUFFERING FROM FOLLI CULAR 
SM.l\.LL CLEAVED CELL LYMPHOMA AND CELL LINE K6H6-BS . 

3 )  lHl ' CL :  HETEROHYBRIDOMA WAS FORMED BY FUSING CELLS FROM LYMPH NODES OR SPLEEN FROM A PATIENT SUFFERING FROM FOLLICULAR 
Sl"Ll\.LL CLEAVED CELL LYMPHOMA AND CELL LINE K6H6-B 5 . 

4 )  2A12' CL: HETEP.OHYBP.IDOMA WAS FORMED BY FUSING CELLS FROM LYMPH NODES OR SPLEEN FROM A PATIENT SUFFERING FROM FOLLICULAR 
SM,l\LL CLEAVED CELL LYMPHOMA AND CELL LINE K6H 6-B5 . 

8) HK102 ' CL :  THE SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDF. SEQUENCE OF A CLONE OF HUMAN FETAL LIVER DNA. 
1 2 )  HK137 ' CL :  THE AMINO ACID SEQUENCE IS OBTAINED BY TP.ANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL DNA. 

2 1 )  WIL (=) : WIL ( - )  AND WIL (=)  ARE PRODUCED BY THE SAME P.l\.TIENT WITH MULTIPLE MYELOMA . 
2 4 1  HK134 ' CL :  THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL DNA. 
2 7 )  HKlOl ' CL :  THE SEQUENCE I S  OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL LIVER DNA. 

3 0 )  AMYLOID BAN :  AMINO ACID RESIDUE ASN AT POSITION 61  I S  LINKED TO CARBOHYDRATE . AMINO ACID RESIDUES FOUND AT POS I T IONS 
1 0 4  AND 1 0 5  ARE VAL, LEU AND GLN, GLU RESPECT IVELY . 

3 4 )  WIL ( - ) : WIL ( - )  AND WI L ( = )  ARE PRODUCED BY THE SAME PATIENT WITH MULTIPLE MYELOMA. 
3 5 )  AND: I T  IS I SOLATED FROM THE AMYLOID F I BRILS FROM THE SPLEEN OF THE PATIENT, 
3 6 )  VlOS ' CL :  HUMAN IMMUNOGLOBULIN KAPPA ORPHON GENE LOCATED ON CHROMOSOME 2 I N  THE REGION 2q12-1 4 .  
4 3 )  AG: THE AMINO ACID RESIDUES AT POSITIONS 3 9  AND 4 1  WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY; HOWEVER, 

THE PROOF WAS NOT ABSOLUTE . THUS, THEY ARE OMITTED . 
5 1 )  HuRSV1 9VK: THIS SEQUENCE CONTAINS THE FR' S OF REI WITH SOME MODIFICATIONS, AND CDR ' S OF MuRSV1 9VL . WHEN HuRSV19VK IS 

COMBINED WITH HuRSV19VH, FV DOES NOT BIND VIRUS; BUT WHEN COMBINED WITH HuRSV19VHFNS ,  FV BINDS VIRUS . 

5 3 )  BJ26 : AC ID RESIDUES AT POSITION S  39 AND 41 OF BJ2 6 WERE REPORTED BY THE .l\.UTHORS AS GLY AND LYS RESPECTIVELY . SINCE 
THIS PROTEIN WAS SEQUENCED BEFORE THE SEQUENCES OF MANY OTHER PROTEINS WERE KNOWN AT THESE TWO POSI TIONS , WE 
HAVE OMITTED THEM. 

5 4 )  BJ1 9 :  THE AMINO ACID RESIDUES AT POS I T I ONS 39 AIJD 4 1  WERE REPORTED B Y  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 3 4  WAS ALA OR S ER .  
6 7 )  Gl ' CL :  HETEROHYBRIDOMA WAS FORMED B Y  FUSING CELLS FROM LYMPH NODES OR SPLEEN FROM A PATIENT SUFFERING FROM FOLLICULAR 

SMALL CLEAVED CELL LYMPHOMA AND CELL LINE K6H6-B5 . 
7 4 )  PW: THE SEQUENCE WAS FROM A PATIENT WITH TRANS I T IONAL CELL CARCINOMA OF THE URINARY BLADDER. 
7 9 )  RI : THE SEQUENCE WAS FROM A PATIENT WITH TRANS I T IONAL CELL CARCINOMA OF THE URINARY BLADDER . 
8 2 )  AMYLOID ES305 : THE AMINO AC ID RESIDUES AT POSITIONS 21 AND 29 WERE ILE OR LEU . 

8 9) F-GOI : THE SEQUENCES OF F-GUI AND S-GUI WERE FROM THE SAME PATIENT . 
9 0 )  S-GUI : THE SEQUENCES OF F-GUI AND S-GUI WERE FROM THE SAME P.l\.T IENT . 

1 2 1 )  GM131' CL : FROM AN EPSTEIN-BARR VIRUS-TRANSFORMED HUMAN LYMPHOID CELL LINE 
1 2 7 )  AMYLOID MS: THE AMINO ACID RESIDUE AT POSITION 2 MS WAS ILE OR LEU . 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING: 

AT POS I T I ON 
2 7 D  
2 7 E  
9 2  

RESIDUES 
( TRP , H I S ,  GLU) 

( THR, SER) 
(ASP , ASN) 
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HUMAN HEAVY CHAINS SUBGROUP I 

INVARIANT l* 2 * 3* 4* 5* 6* 7 8 9 1 0 *  1 1 *  12 13 14 15 16 1 7  18 19 20 21 2 2  
RESIDUES LS2 LS5 L S 6  LSl L S 4  L S 8  1 B 9 /F2 2 1 -2 3 - 1  2 1 / 2 8  8 E l 0  HG3 V 3 5  5 1 P l  AND N E I  HP l E 3 - 1 0  1-9 2 hvl 2 6 3  7 8 3c Xl 7 1 1 5  

' CL ' CL ' C L  ' CL ' CL ' C L  ' C L  ' CL ' C L  ' C L  ' C L  ' C L  ' C L  ' C L  ' C L  ' C L  ' C L  ' C L  ' CL . ' C L  ' CL ' CL 
# # * ii  # ii # # 

GLN GLN GLN GLN GLN GLN GLN 
VAL VAL VAL VAL VAL VAL ile 
GLN GLN GLN GLN GLN GLN GLN 

LEU ( • 9 8) LEU LEU LEU LEU LEU LEU LEU 

1 0  
1 1  
1 2  
1 3  

F 1 4 
R 15 
1 g 

1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4 
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  

c 3 2  
D 3 3  
R 3 4  

1 j�A 
3 5B 
3 6  
3 7  
3 8  
3 9  
4 0  

F 4 1  
R 4 2 
2 43 

44 
4 5  
4 6  
4 7 
48 
4 9  
s o  
5 1  
5 2  
521'. 
528 
52C 
53 

c 54 
D 5 5  
R 5 6  
2 � � 

5 9  
60 
61 
62 
63 
6 4 
65 
6 6  
6 7  
6 8  
6 9  
7 0  
7 1  
7 2  
7 3  
7 4  
7 5  
7 6  
7 7  
7 8  
7 9  

F 8 0  
R �� 3 8 2A 

82B 

VAL VAL VAL VAL VAL VAL 
ALA ALA ALA ALA ALA ALA 

SER SER SER SER SER SER SER 
GLY ( .  9 8 )  GLY GLY GLY GLY GLY GLY 

ALA ALA ALA ALA ALA ALA 
GLU GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL VAL 
ASN ASN ASN ASN ASN ASN 

LYS ( .  9 8 )  LYS IIYS LYS LYS LYS LYS 
PRO ( .  9 8 )  PRO PRO PRO PRO PRO PRO 
GLY ( .  9 6 )  GLY GLY GLY GLY GLY GLY 

ll.LA ALA ALA ALA ALA ALA 
SER ( .  9 8 )  SER SER SER SER SER SER 

VAL VAL VAL VAL VAL VAL 
LYS LYS LYS LYS LYS LYS 

VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER 

CYS ( .  9 8 )  CYS CYS CYS CYS CYS CYS 
LYS LYS LYS LYS LYS LYS 
ALA ALA ALA ALA ALA ALA 

SER ( . 9 6 )  SER SER SER SER SER SER 
GLY ( .  9 6 )  GLY GLY GLY GLY GLY GLY 

TYR TYR TYR TYR TYR TYR 
THR THR THR THR THR THR 

PHE ( .  9 6 )  PHE PHE PHE PRE PHE PHE 
THR THR THR THR THR ser 
SER SER SER SER SER SER 
TYR TYR TYR TYR TYR TYR 
GLY GLY GLY GLY GLY GLY 
ILE ILE ILE ILE ILE ILE 
SER SER SER SER SER SER 

TRP ( . 9 8) TRP TRP TRP TRP TRP TRP 
VAL VAL VAL VAL VAL VAL 

ARG ( • 9 8 )  ARG ARG ARG ARG ARG ARG 
GLN ( • 9 8 )  GLN GLN GLN GLN GLN GLN 

ALA ALA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO PRO 

GLY ( .  9 8 )  GLY GLY GLY GLY GLY GLY 
GLN GLN GLN GLN GLN GLN 
GLY GLY GLY GLY GLY GLY 

LEU ( . 9 8 )  LEU LEU LEU LEU LEU LEU 
GLU GLU GLU GLU GLU GLU . GLU 

TRP ( . 9 8 )  TRP TRP TRP TRP TRP TRP 
MET MET MET MET MET MET 

GLY ( . 9 8 )  GLY GLY GLY GLY GLY GLY 

SER 

TRP TRP TRP TRP TRP TRP 
ILE ILE ILE ILE ILE ILE 
SER SER SER SER SER SER 
VAL VAL VAL VAL VAL VAL 

TYR TYR TYR TYR TYR TYR 
ASN ASN ASN ASN ASN ASN 
GLY GLY GLY GLY GLY GLY 
ASP ASP ASP ASP ASP ASP 
THR THR THR THR THR THR 
ASN ASN ASN ASN ASN ASN 
TYR TYR TYR TYR TYR TYR 
ALA ALA ALA ALA ALA ALA 
GLN GLN GLN GLN GLN GLN 
ASN ASN ASN ASN ASN ASN 
LEU LEU LEU LEU LEU .LEU 
GLN GLN GLN GLN GLN GLN 
GLY GLY GLY GLY GLY GLY 
ARG ARG ARG ARG ARG ARG 
VAL VAL VAL VAL VAL VAL 
THR THR THR THR THR THR 
MET MET MET MET MET MET 
THR THR THR THR THR THR 
THR THR THR THR THR THR 
ASP ASP ASP ASP ASP ASP 
THR THR THR THR THR THR 
SER SER SER SER SER SER 
THR THR THR THR THR THR 
SER SER SER SER SER SER 
THR THR THR THR THR THR 
ALA ALA ALA ALA ALA ALA 
TYR TYR TYR TYR TYR TYR 
MET ME T  MET MET ME T  MET 
GLU GLU GLU GLU GLU GLU 
LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG 
ASN ASN ASN ASN ASN ASN 

8 2 C  LEU ( .  9 6 )  LEU LEU LEU LEU LEU LEU 
8 3  ARG ARG AR G  ARG ARG ARG 
8 4  SER SER SER SER SER SER 
8 5  ASP ASP ASP ASP ASP ASP 
8 6 ASP ASP ASP ASP ASP ASP ASP 

8 7  
8 8  
8 9  
9 0  
9 1  
9 2  
9 3  
94 
9 5  
9 6  
9 7  
9 8  
9 9  

1 0 0  
l O OA 

c i88� D l O OD R l O OE 
3 l O OF 

THR THR THR THR THR THR 
ALA ALA ALA ALA ALA ALA 
VAL VAL VAL VAL VAL VAL 

TYR ( • 9 8 )  TYR TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR TYR 

CYS CYS CYS CYS CYS CYS CYS 
ALA ( • 9 6) ALA ALA ALA ALA ALA ALA 

ARG ARG ARG ARG ARG ARG 
ALA ALA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY GLY 
TYR TYR TYR TYR TYR TYR 
CYS CYS CYS CYS CYS CYS 
SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY 
CYS CYS CYS CYS CYS 
TYR TYR TYR TYR TYR 
ARG ARG ARG ARG ARG 

l O OG GLY GLY GLY GLY GLY 
l O OH ASP ASP ASP ASP ASP 
l O O I  - - - --- --- ---
l O OJ --- --- --- ---
l O OK --- --- --- ---
1 0 1  ASP ASP ASP ASP ASP 
1 0 2  TYR TYR T Y R  TYR TYR 
1 0 3  TRP ( .  9 5 )  TRP TRP TRP TRP TRP 
1 0 4 GLY GLY GLY GLY GLY 
1 0 5  GLN GLN GLN GLN GLN 

VAL 
qln 
SER 
GLY 
qly 

GLU 
VAL 
lys 
LYS 
PRO 
GLY 
ALA 
SER 
VAL 
arg 

VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 
TYR 
THR 
PHE 
his 
SER 
TYR 
GLY 
ILE 

thr 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 
GLN 
GLY 
LEU 
GLU 
TRP 
MET 
GLY 
TRP 
ILE 
SER 
gly 

TYR 
ASN 
GLY 
asn 
THR 
ASN 
TYR 
ALA 
GLN 

m 
GLN 
a.sp 
ARG 
VAL THR 
MET 
THR 
THR 
ASP 
THR 
SER 
THR 
asn 
THR 
val 
TYR 
MET 
GLU 
val 
ARG 
ser 

LEU 
ARG 
SER 
ASP 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
ARG 
ASP 
ASP 
CYS 
SER 
GLY 
ASP 
ASN 
CYS 
TYR 
MET 
SER 

ALA 
TYR 
TRP 
GLY 
GLN 

1 0 6  
F 1 0 7  
R 1 0 8  
4 1 0 9  

GLY GLY GLY GLY GLY GLY GLY 

1 1 0  

THR THR THR THR 
LEU LEU LEU LEU 

VAL ( • 95) VAL VAL VAL VAL 
THR THR THR THR 

THR THR 
LEU LEU 
VAL VAL 
THR THR 

GLN GLN GLN 
VAL VAL VAL 
GLN GLN GLN 
LEU LEU LEU 
VAL VAL VAL 
qln qln qln 
SER SER SER 
GLY GLY GLY 
ALA ALA ALA 
GLU GLU GLU 
VAL VAL VAL 
lys lys lys 
LYS LYS LYS 
PRO PRO PRO 
GLY GLY GLY 
ALA ALA ALA 
SER SER SER 
VAL VAL VAL 
LYS LYS LYS 
VAL VAL VAL 
SER SER SER 
CYS CYS CYS 
LYS LYS LYS 
ALA ALA ALA 
SER SER SER 
GLY GLY GLY 
TYR TYR TYR 
THR THR THR 
PHE PHE P HE 

THR THR THR 
SER SER SER TYR TYR TYR 
tyr tyr ala 
met met met 

his hie his 

TRP TRP TRP 
VAL VAL VAL 
ARG ll.RG ll.RG 
GLN GLN GLN 
ALA ALA ALA 
PRO PRO PRO 
GLY GLY GLY 
GLN GLN GLN 
GLY GLY arg 
LEU LEU LEU 
GLU GLU GLU 
TRP TRP TRP 
MET MET MET 
GLY GLY. GLY 
ile ile TRP 
ILE ILE ILE 

asn 
pro pro ala 

ser ssr qly 
qly gly ASN 
GLY GLY GLY 
ser ser asn 
THR THR THR 
ser ser lys 
TYR TYR TYR 
ALA ALA ser 
GLN GLN GLN 

�l! �h! ��= 
GLN GLN GLN 
GLY GLY 
ARG ARG 
VAL VAL 
THR THR 
MET MET 
THR THR 

��� ��i 
THR THR 
SE.'C\ SER 
THR THR 
SER SER 
THR THR 
val val 
TYR TYR 
MET MET 
GLU GLU 
LEU LEU 
ser ser 
ser ser 

GLY 
ARG 
VAL 
THR 
ile 

THR 
arg 
ASP 
THR 
SER 
ala 
SER 
THR 
ALA 
TYR 
MET 
GLU 
LEU 

LEU LEU LEU 
ARG ARG ARG 
SER SER SER 
glu glu glu 
ASP ASP ASP 
THR THR THR 
ALA ALA ALA 
VAL VAL VAL 
TYR TYR TYR 
TYR TYR TYR 
CYS CYS CYS 
ALA ALA ALA 
ARG ARG ARG 

GLY 
GLY 
TYR 
TYR 
GLY 
SER 
GLY 
SER 

ASN 
TYR 
TRP 
GLY 
GLN 
GLY 
THR 
LEU 
VAL 
THR 

# --- --- --- ---
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN 
VAL VAL VAL VAL VAL VAL qlu VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU L EU LEU LEU LEU LEU LEU LEU LEU 

VAL VAL VAL 

§�� §�� �� 
GLY GLY GLY 
ALA ALA ALA 
GLU GLU GLU 
VAL VAL VAL 

tH ti� tH 
PRO PRO PRO 
GLY GLY GLY 
ALA ALA ALA 
SER SER SER 

VAL VAL VAL 
LYS LYS LYS 

VAL VAL VAL 
SER SER SER 
CYS CYS CYS 
LYS LYS LYS 
ALA ALA ALA 
SER SER SER 
GLY GLY GLY 
TYR TYR TYR 
THR THR THR 
PHE PHE PRE 

VAL VAL VAL VAL 

i�� ��� i� i�� 
GLY GLY GLY GLY 
ALA ALA ALA ALA 
GLU GLU GLU GLU 
VAL VAL VAL VAL 

m m  ti� ti� 
PRO PRO PRO PRO 
GLY GLY GLY GLY 
ser ser ser ALA 
SER SER SER SER 
VAL VAL VAL VAL 
LYS LYS LYS LYS 
VAL VAL VAL VAL 
SER SER SER SER 
CYS CYS CYS CYS 
LYS LYS LYS LYS 
ALA ALA ALA ALA 
SER SER SER SER 
GLY GLY GLY GLY 
gly gly qly TYR 
THR THR THR ser 
PHE PHE PHE PHE 

VAL 
qln 
SER 
GLY 
ALA 
GLU 
VAL 
lys 
LYS 
PRO 
GLY 
ALA 
SER 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 
phe 
THR 
PHE 

THR asn THR ser ser ser ile THR 
SER SER qly SER SER SER val SER TYR TYR TYR TYR TYR TYR TYR TYR 
ala tyr tyr ala ala ala tyr ala 
met met met ILE ILE ILE ILE met 

his his his SER SER SER his his 

TRP TRP TRP TRP TRP TRP TRP TRP 
VAL VAL VAL VAL VAL VAL leu VAL 
ARG ARG ARG J'..RG ARG ARG ARG ARG 
GLN GLN GLN GLN GLN GLN GLN GLN 
ALA ALA1 ALA ALA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY GLY GLY GLY 
GLN GLN GLN GLN GLN GLN GLN GLN 

�g �g �g rg �g ��6 ��a ��g 
GLU GLU GLU GLU GLU GLU GLU GLU 
TRP TRP TRP TRP TRP TRP TRP TRP 
MET MET MET MET MET MET MET MET 
GLY GLY GLY GLY GLY GLY GLY GLY 
TP.P ile arq gly qly gly TRP TRP 
ILE ILE ILE ILE ILE ILE ILE ILE 

asn asn asn ile ile ile asn asn 

ala pro pro pro pro pro pro ala 
--- --- --- --- --- --- ---

gly ser asn ile ile ile arq qly 
ASN gly ser phe phe phe thr ASN 
GLY GLY GLY GLY GLY GLY GLY GLY 
asn ser gly thr thr thr ASP asn 
THR THR THR ala ala ala THR THR 
lys ser ASN ASN ASN ASN ASN lys 
TYR TYR TYR TYR TYR TYR TYR TYR 
"er ALA ALA ALA ALA ALA ALA ser 
GLN GLN GLN GLN GLN GLN GLN GLN 

�&: ��= ��= �&: �i: �i: ��� �&: 
GLN GLN GLN GLN GLN GLN GLN GLN 
GLY GLY GLY GLY GLY GLY GLY GLY 
ARG ARG ARG ARG ARG ARG ARG ARG 
VAL VAL VAL VAL VAL VAL VAL VAL 
THR THR THR THR THR THR THR THR 
ile MET ser ile ile ile MET ile 

THR 
arg 
ASP 
THR 
SER 

ala THR ile THR THR THR ile ala 
SER SER SER SER SER SER SER SER 
THR THR THR THR THR THR THR THR 
ALA val ALA ALA ALA ALA ALA ALA 
TYR TYR TYR TYR TYR TYR TYR TYR 
MET MET MET 
GLU GLU GLU 
LEU LEU LEU 
ser ser ser 
ser ser arg 

LEU LEU LEU 
ARG ARG ARG 
SER SER SER 
glu qlu ASP 
ASP ASP ASP 
THR THR THR 
ALA ALA val 
VAL VAL VAL 
TYR TYR TYR 
TYR TYR TYR 
CYS CYS CYS 
ALA ALA ALA 
ARG ARG ARG 
ALA # 
MET ---
ILE --­
LEU -- ­
ARG 
ILE 
GLY 
HIS 
GLY 
GLN 
PRO 
GLN ---

GLY 
TYR ---
TRP --­
GLY - - ­
GLU ---
GLY --­
THR - - ­
LEU --­
VAL -- ­
THR ---

MET MET MET MET 

��g ��g ��g ��D 
ser ser ser qly 
ser ser ser arg 

LEU LEU LEU LEU 
ARG ARG ARG ARG 
SER SER SER . phe 
glu qlu qlu ASP 
ASP ASP ASP ASP 
THR THR THR THR 
ALA ALA ALA ALA 
VAL VAL VAL VAL 
TYR TYR TYR TYR 
TYR TYR TYR TYR 
CYS CYS CYS CYS 
ALA ALA ALA ALA 
ARG ARG ARG ARG 
ASP VAL GLY ASP 
VAL SER PRO VAL 
PRO ILE ARG GLU 
GLY PHE LEU LEU 
GLU GLY LEU ARG 
LEU VAL ALA TYR 
GLY VAL ASP GLY 
THR GLN VAL THR 
ASP HIS LEU GLY 
--- --- LEU ---
--- TYR TRP ---
--- TYR PHE - - -
--- T Y R  GLY - --
--- TYR GLU ---
--- TYR LEU ---
ALA TYR # TRP 
PHE MET PHE PHE 
ASP ASP ASP ASP 
ILE VAL TYR PRO 
TRP TRP TRP TRP 
GLY GLY GLY GLY 
GLN LYS GLN GLN 
GLY GLY GLY GLY 
THR THR THR THR 
MET THR LEU LEU 
VAL VAL VAL VAL 
THR THR THR THR 

MET 
GLU 
LEU 
ser 
ser 

LEU 
ARG 
SER 
qlu 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS ALA 
ARG 

VAL 
qln 
SER 
GLY 
ALA 
GLU 
VAL 
lys 
LYS 
PRO 
GLY 
ALA 
SER 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 
TYR 
THR 
PHE 

THR 
SER 
TYR 
ala 
ILE 
his 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 
GLN 
arq 
LEU 
GLU 
TRP 
MET 
GLY 

TRP 
ILE 

VAL 

qly 
ASN 
GLY 
asn 
THR 
lys 
TYR 
ser 
GLN 

�&: 
GLN 
GLY 
ARG 
VAL 
THR 
val 

THR 

��i 
THR 
SER 
ala 
SER 
THR 
ALA 
TYR 
leu 
GLU 
LEU 

LEU 
thr 
SER 
qlu 
ASP 
THR 
ALA 
ile 
TYR 
TYR 
CYS 
ALA 
ARG 

VAL 

i�� 
GLY 
ALA 
GLU 
VAL 

m 
PRO 
GLY 
ser 
SER 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 
qly 
THR 
PHE 
ser 
SER 
TYR 
ala 
ILE 
SER 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 
GLN 
GLY 
LEU 
GLU 
TRP 
MET 
GLY 
arg 
ILE 
ile 

pro 

ile 
leu 

GLY 
ile 
ala 
ASN 
TYR 
ALA 
GLN 

�&! 
GLN 
GLY 
ARG 
VAL 
THR 
ile 

THR 
ala 
ASP 
lys 
SER 
THR 
SER 
THR 
ALA 
TYR 
MET 
GLU 
LEU 
ser 

LEU 
ARG 
SER 
glu 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
ARG 

GLN GLN 
VAL VAL 
GLN GLN 
LEU LEU 

VAL 
qln 
SER 
GLY 
ALA 
GLU 
VAL 
lys 
LYS 
PRO 
GLY 
ser 
SER 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 

��� 
P H E  

SER TYR 
ala 
ILE 
SER 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 
GLN 
GLY 
LEU 
GLU 
TRP 
MET 
GLY 
qly 
ILE 
ile 

pro 

ile 
phe 

GLY 
thr 
ala 
ASN 
TYR 
ALA 
GLN 
lLs 

�L: 
GLY 
ARG 
VAL 
THR 
ile 

THR 
ala 
ASP 
qlu 
SER 
THR 
SER 
THR 
ALA 
TYR 
MET 
GLU 
LEU 
ser 
ser 

LEU 
ARG 
SER 
qlu 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
lys 
THR 
GLY 
ILE 
LEU 
GLY 
PRO 
TYR 
SER 
SER 
GLY 
TRP 
TYR 

# 
TYR 
TYR 
GLY 
MET 
ASP 
VAL 
TRP 
GLY 
GLN 

VAL 
gln 
SER 
GLY 
ALA 
GLU 
VAL 

t�� 
PRO 
GLY 
ser 
SER 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 
qly 
THR 
PHE 
ser 
SER TYR 
ala 
ILE 
SER 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLU 
TRP 
MET 
GLY 

¥tl 
ile 
pro 

ile 
phe 

GLY 
thr 
ala 
ASN 
TYR 
ALA 
GLN 

�i: 
GLN 
GLY 
ARG 
VAL 
THR 
ile 

THR 
ala 
ASP 
qlu 
SER 
THR 
SER 
THR 
ALA 
TYR 
MET 
GLU 
LEU 
ser 
ser 

LEU 
ARG 
SER 
glu 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
lys 
THR 
GLY 
ILE 
LEU 
GLY 
PRO 
TYR 
SER 
SER 
GLY 

# 
TYR 
TYR 
TYR 
TYR 
GLY 
MET 
ASP 
VAL 
TRP 
GLY 
GLN 

GLY GLY 
THR THR 
THR THR 
VA!; VAL 
THR THR 
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t # . t 

GLN GLN 
VAL VAL 
GLN GLN 
LEU LEU 

VAL VAL 

�i� �i� 
GLY GLY 
ALA ALA 

1 0  
1 1  
12 
1 3  

F 14 

R 15 

GLU GLU 
VAL VAL 
lys lys 
LYS LYS 
PRO PRO 

l i� 
18 
1 9  

GLY GLY 
ALA ALA 
SER SER 
VAL VAL 
LYS LYS 

2 0  VAL 
21 SER 
2 2  CYS 
23 LYS 
24 ALA 
25 SER 
26 GLY 
27 TYR 
2 8  THR 
29 PHE 

30 al.a 
31 thr 

C 3 2  TYR 
0 33 asp 

R 34 ILE 

l ��A ��� 
35B ---
3 6  TRP 
37 VAL 

38 ARG 
3 9  GLN 
4 0  ALA 

F 41 thr 
R 42 GLY 

2 43 GLN 
4 4  GLY 
45 LEU 
4 6  GLU 
4 7  TRP 

4 8  MET 
49 GLY 
50 TRP 
5 1  met 
52 

52A pro 
52B - - -
5 2 C  - - -
5 3  asn 

C 5 4  ser 

D 5 5  
R 5 6  
2 ��  

5 9  

6 0  
6 1  
62 
63 
64 

65 
66 
6 7  
6 8  
6 9  

7 0  
7 1  
7 2  
7 3  
7 4  

GLY 
asn 
THR 
gly 
TYR 

ALA 
GLN 

��: 
GLN 

GLY 
ARG 
VAL 
THR 
MET 

THR 
arg 
asn 
THR 
SER 

VAL 
SER 
CYS 
gl.u 
ALA 

SER 
GLY 
val. 
THR 
PHE 

THR 

�; 
tyr 
met 
his 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 
TRP 
ILE 

pro 

asn 
ser 
GLY 
gly 
THR 
ASN 
TYR 

ALA �lu 

p�: 
GLN 

GLY 
ARG 
VAL 
THR 
ile 
THR 
arg 
ASP 
THR 
SER 

75 ile ile 
76 SER asn 
77 THR THR 
78 ALA ALA 
7 9  TYR TYR 

F �� �ii �ii 
� ��A �;� �;� 

82B ser arg 
82C LEU LEU 
83 ARG ARG 
84 SER SER 
8 5  glu ASP 
86 ASP ASP 

8 7  THR 
88 ALA 
89 VAL 
90 TYR 
9 1  TYR 

92 CYS 
93 pro 
9 4  ARG 
95 ARG 
9 6  THR 

97 ARG 
9 8  TRM 
99 GLY 

1 0 0  GLY 
1 0 0A ARG 

C l O O B  GLY 

o mg m  
R l O OE 
3 l O OF 

l O OG 
l O OR 
l O O I  

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
ALA 
SER 

TYR 
CYS 
GLY 
TYR 
ASP 

CYS 
TYR 
TYR 

l O O J  TRP PHE 
l O O K  PRE PHE 

101 ASP ASP 
1 0 2  S E R  TYR 
1 0 3  TRP TRP 
1 0 4  GLY GLY 
1 0 5  GLN GLN 

1 0 6  GLY GLY 
F 107 THR THR 
R 1 0 8  LEU LEU 

4 m ¥Mt ¥Mt 

GLN pea pea 
VAL VAL VAL 
GLN his GLN 
LEU LEU LEU 

VAL 
gln 
SER 
GLY 
ALA 

GLU 
VAL 

t�� 
PRO 

GLY 
ser 
SER 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

SER 
GLY 
gl.y 
THR 
PRE 

SER 
TYR 
ala 
phe 
SER 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 
gly 
ILE 
ile 
pro 

phe 
leu 

VAL VAL 

�i� �i� 
GLY GLY 
ALA ALA 

GLU GLU 
VAL VAL 
lys lys 
LYS LYS 
PRO PRO 

GLY GLY 
ser sar 
SER SER 
VAL VAL 
LYS LYS 

VAL VAL 
SER thr 
CYS CYS 
LYS LYS 
ALA ALA 

SER SER 
GLY GLY 
gly asp 
THR THR 
PHE PHE 

SER SER 
TYR ser 
al.a ala 
ILE ILE 

SER SER 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 
gly 
ILE 
ile 
pro 

ile 
phe 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLD 
TRP 

MET 
GLY 
gl.y 
ILE 
ile 
pro 

i1e 
phe 

GLY GLY GLY 
thr gln thr 
THR ala pro 
his ASN ASN 
TYR TYR TYR 

ALA ALA ALA 
GLN GLN GLN 

��! ��: ��: 
GLN GLN GLN 

asp GLY GLY 
ARG ARG ARG 
VAL VAL VAL 
THR THR THR 
ile ile ile 
THR THR THR 
THR ala THR 
ASP ASP ASP 
glu glu glu 
SER SER SER 

THR THR THR 
arg asn SER 
THR THR THR 
ALA ALA ALA 
TYR TYR TYR 

MET MET MET 
GLU GLU GLU 
LEU LEU val 
his ARG sar 
ile ser 
LEU LEU LEU 
ARG ARG ARG 
SER SER SER 
glu ASP gl.u 
ASP ASP ASP 

THR THR THR 
ALA ALA ALA 
ile met leu 
TYR TYR TYR 
TYR TYR TYR 

CYS CYS CYS 
ALA ALA ALA 
ARG lye ARG 
ASP GLU GLU 
GLN GLY GLY 

SER TYR ARG 
LEU GLY ARG 
GLU ASP MET 
ASN TYR ALA 
ILE GLY ILE 

GLU ARG ASN 
VAL PRO PRO 
VAL 
PRO 
LEU 

ASP 
PRO 
ASN 
TYR 

jf PHE PHE 

ASP ASP ASP 
VAL PRE TYR 
TRP TRP TRP 
GLY GLY GLY 
GLN GLN GLN 

GLY GLY GLY 
THR TRR THR 
THR LEU LEU 
VAL VAL VAL 
THR THR THR 

GLN 
VAL 
GLN 
LEU 

VAL 

�i� 
GLY 
ALA 

GLU 
VAL 
lys 
LYS 
PRO 

GLY 
ser 
SER 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

SER 
GLY 
gly 
THR 
PHE 

thr 
TYR 
ala 
ILE 

SER 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
pro 
GLD 

MET 
GLY 
gly 
ILE 
thr 
pro 

met 
phe 
GLY 
arg 
ala 
ASN 
TYR 

ALA 
GLN 

��: 
GLN 

GLY 
.'IRG 
VAL 
THR 
ile 
THR 
ala 
ASP 
glu 
SER 

TYR 
THR 
PHE 

THR 
SER 
TYR 
GLY 
ILE 

SER 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 
TRP 
ILE 
SER 

VAL 

TYR 
ASN 

GLY 
ASP 
THR 
ASN 
TYR 

ALA 
GLN 
ASN 
LEU 
GLN 

GLY 
ARG 
VAL 
THR 
MET 

THR 
THR 
JI.SP 
THR 
SER 

GLN 
thr 
GLN 
LEU 

VAL 
gln 
SER 
GLY 
ALA 

GLU 
VAL 
arg 
LYS 
PRO 

GLY 
ALA 
SER 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 
SER 
GLY 
TYR 
THR 
PHE 

ile 
asp 
:ser 
tyr 
ILE 

his 

TRP 
ile 
ARG . 
GLN 
ALA 
PRO 
GLY 

his 
GLY 
LEU 
GLU 
TRP 

val 
GLY 
TRP 
ILE 

pro 

GLY 
gly 
THR 
ASN 
TYR 

JI.LA 
pro 
arg 
phe 
GLN 

GLY 
ARG 
VAL 
THR 
MET 

THR 
arg 
ASP 
ala 
SER 

THR THR phe 
SER SER SER 
THR THR THR 
ALA ALA ALA 
TYR TYR TYR 

MET MET !I.ET 
GLU GLU asp 
LEU LEU LEU 
ser ARG ARG 

ASN 

LEU LEU LEU 
ARG ARG ARG 
SER SER SER 
gl.u ASP ASP 
ASP ASP ASP 

ser THR ser 
ALA ALA ALA 
VAL VAL VAL 
TYR TYR phe 
phe TYR TyR 

CYS CYS CYS 
ALA ALA ALA 
ARG ARG lys 
GLU ALA SER 
ASP PRO ASP 

LEU GLY PRO 
TYR TYR PHE 
GLY CYS TRP 
ASP SER SER 
TYR GLY ASP 

VAL GLY TYR 
ALA GLY TYR 
ASN CYS ASN 

TYR PHE 
ARG ASP 

GLY TYR 
ASP SER 

TYR 
PRO THR 
PHE LEU 

ASP ASP ASP 
ILE TYR VAL 
TRP ' TRP TRP 
GLY GLY GLY 
GLN GLN GLN 

GLY GLY GLY 
THR THR THR 
MET LEU THR 
VAL VAL VAL 
THR THR TRR 

31 32 
7 1 - 5  EU 
' CL 

GLN pea 
met VAL 
GLN GLN 
LEU LEU 

VAL VAL 

�i� �i� 
GLY GLY 
pro ALA 

GLU GLU 
VAL VAL 
lys lys 
LYS LYS 
PRO PRO 

GLY GLY 
thr ser 
SER SER 
VAL VAL 
LYS LYS 

VAL VAL 
SER SER 
CYS CYS 
LYS LYS 
ALA ALA 

SER SER 
GLY GLY 
phe gly 
THR THR 
PHE PHE 

THR ser 
SER arg 
ser ser 
ala ala 
val ILE 

g1n ila 

TRP TRP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA ALA 
arg PRO 
GLY GLY 

GLN GLN 
arg GLY 
LEU LEO 
GLU GLU 
TRP TRP 

ile MET 
GLY GLY 
TRP gly 
ILE ILE 
val val 
VAL pro 

gly ioot 
ser phe 
GLY GLY 
a.sn pro 
THR pro 
ASN ASN 
TYR TYR 

ALA ALA 
GLN GLN 

��: �r: 
GLN GLN 

glu GLY 
ARG ARG 
VAL VAL 
THR THR ile ile 
THR THR 
o&rg ala 
ASP ASP 

��� ��� 
THR THR 
SER asn 
THR THR 
ALA ALA 
TYR TYR 

MET MET 
GLU GLU 
l '!:U LEU 

LEU LEU 
F-.RG ARG 
SER SER 
glu glu 
ASP ASP 

TRR THR 
ALA ALA 
VAL phe 
TYR TYR 
TYR phe 
CYS CYS 
ALA ALA 
ala gly 

GLY 
TYR 

GLY 
ILE 
TYR 
SER 

--- PRO 
--- GLU 
--- GLU 
--- TYR 
--- ASN 

--- GLY 
--- GLY 
--- LEU 
- - - VAL 
--- THR 

3 3 *  34 35 36 37 38 39 40 41 * 4 2 *  43 4 4  
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t ' a  

GLN 
VAL 
GLN 
LEU 

VAL 
gln 
SER 
GLY 

GLU 
leu 
lys 
LYS 
PRO 

GLY 
ALA 
SER 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

SER 
GLY 
TYR 
THR 
PHE 

THR 
SER 
TYR 
ala 
met 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
LEO 
GLU 
TRP 
MET 
GLY 
TRP 
ILE 

thr 

asn 
thr 
GLY 
asn 
pro 
thr 
TYR 

ALA 
GLN 
gly 
phe 
thr 
GLY 
ARG 
Phs 
val 
phe 
soar 
leu 
ASP 
THR 
SER 

val 
SER 
THR 
ALP. 
TYR 

leu 
1t� 
ser 
ser 

LEU 

;r: 
ASP 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
GLU 
ASP 

SER 
ASN 
GLY 
TYR 
LYS 

ILE 

PHE 

ASP 
TYR 
TRP 
ASP 
GLN 

GLY 
THR 
LEU 
VAL 
ILE 

glu 
VAL 
GLN 
LEU 

VAL 
gln 
SER 
GLY 
ALA 

GLU 
VAL 
ly:s 
LYS 
PRO 

GLY 
glu 
SER 
leu 
LYS 

ile 
SER 
CYS 
LYS 
gly 
SER 
GLY 
TYR 
ser 
PHE 

THR 
SER 
TYR 
trp 
ILE 

gly 

TRP 
VAL 

ARG 
GLN 
met 
PRO 
GLY 

lys 
GLY 
LEO 
GLU 
TRP 

MET 
GLY 
ile 
ILE 
tyr 
pro 

gly 
asp 
soar 
JI.SP 
THR 
arg 
TYR 

ser 
pro 
ser 
phe 
GLN 

GLY 
gln 
VAL 
THR 
ile 

s.sr 
ala 
.:\SP 
lys 
SER 

il.s: 
SER 
THR 
ALA 
TYR 

leu 
qln 
trp 
se.:r 
ser 
LEU 

!1! 
ser 
ASP 

THR 
ALJI. 
met 
TYR 
TYR 

CYS 
ALA 
ARG 

glu glu 
VAL VAL 
GLN GLN 
LEU LEU 

VAL VAL 
gln gln 
SER SER 
GLY GLY 
ALA ALA 

GLU GLU 
V-'1.L VAL 
lys l.ys 
LYS LYS 
PRO PRO 

GLY GLY 
glu glu 
SER SER 
leu leu 
LYS arg 
ile ile 
SER SER 
CYS CYS 
LYS LYS 
gly gly 
SER SER 
GLY GLY 
TYR TYR 
ser ser 
PHE PHE 

THR THR 
SER SER 
TYR TYR 
trp trp 
ILE ILE 

gly SER 

TRP 
VAL 

ARG 
GLN 
met 
PRO 
GLY 

lys 
GLY 
LEO 
GLU 
TRP 

MET 
GLY 
ile 
ILE 

tyr 
pro 

gly 
asp 

ser 
ASP 
THR 
arg 
TYR 

ser 
pro 
ser 
phe 
GLN 

GLY 
gln 
VAL 
THR ile 
se� 
ala 
ASP 
lys 
SER 

TRP 
VAL 

ARG 
GLN 
met 
PRO 
GLY 

lys 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 
arg 
ILE 
asp 
pro 

ser 
asp 
ser 
tyr 
THR 
ASN 
TYR 

ser 
pro 
ser 
phe 
GLN 

GLY 
his 
V:AL 
THR 
il.e 

ser 
ala 
ASP 
lvs 
SER 

ile ile 
SER SER 
THR THR 
ALA ALA 
TYR TYR 

leu leu 
gln gln 
trp trp 
ser ser 
ser ser 
LEU 

!1! 
ser 
ASP 

THR 
!'.LA 
met 
TYR 
TYR 

CYS 
ALA 
ARG 

LEO 
lvs 
ala 
ser 
ASP 

THR 
JI.LA 
met 
TYR 
TYR 

CYS 
ALA 
ARG 

glu 
VAL 
GLN 
LEU 

VAL 
gl.n 
SER 
GLY 
ALA 

GLU 
VAL 
l.ys 
LYS 
PRO 

GLY 
glu 
SER 
l.eu 
LYS 

ile 
SER 
CYS 
LYS 
gl.y 
SER 
GLY 
TYR 
ser 
PHE 

THR 
SER 
TYR 
trp 
thr 
gly 

TRP 
VAL 

ARG 
GLN 
mat 
PRO 
GLY 

lys 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 
ile 
ILE 
tyr 
pro 

gly 
asp 
ser 
ASP 
THR 
arg 
TYR 

sar 
pro 
ser 
phe 
GLN 

GLY 
gln 
VAL 
THR 
il.e 

ser 
ala 
ASP 
lvs 
SER 

ile 
SER 
THR 
ALJI. 
TYR 

leu 
gln 
trp 
ser 
ser 
LEU 

!1! 
ser 
ASP 

THR 
ALA 
met 
TYR 
TYR 

CYS 
ALA 
ARG 

pea glu 
VAL VAL 
GLN GLN 
LEU LEU 

VAL. VAL VAL 
gln gln gln 
SER SER SER 
GLY GLY GLY 
ALA ALA ALA 

GLU GLU GLU 
VAL VAL VAL 
lys lys lys 
LYS LYS LYS 
PRO PRO PRO 

GLY GLY GLY 

�i� �i� �i� 
l.au al.a l.eu 
LYS arg LYS 

ile leu ile 
SER SER SER 
CYS CYS CYS 
LYS LYS LYS 
gly val gly 
SER SER SER 
GLY GLY GLY 
TYR asp TYR 
ser asp ser 
PHE PHE PHE 

THR asn ser 
s;:R thr thr 
TYR TYR TYR 
trp asp trp 
ILE ILE ILE 

�2: ;��� �:� 
TRP TRP TRP 
VAL VAL leu 
ARG ARG ARG 
GLN GLN GLN 
met ALA met 
PRO PRO PRO 
GLY GLY GLY 

lys arg lys 
GLY GLY GLY 
LEU LEU LEU 
GLU GLU GLU 
TRP TRP TRP 

MET MET MET 
GLY ala GLY 
ile val ile 
ILE val ILE 
tyr his tyr 
pro pro ala 
-- - --- - --

gly ser gly 
asp asp asp 
ser asp ser 
ASP arg glu 
THR THR THR 
arg thr arg 
TYR TYR TYR 

ser gly th:r 
pro pro pro 
ser arg ser 
phe ser phe 
GLN GLN arg 
GLY ala GLY 
gln ARG gln 
VAL phe VAL 
THR THR THR 
ile val il.e 
ser THR ser 
ala arg ala 
ASP ASP ASP 
lys ser lys 
SER SER SER 

ile THR THR 
SER thr SER 
THR THR THR 
ALA val ALA 
TYR TYR TYR 

leu MET leu 
gln GLU gln 
trp LEU trp 
ser thr ser 
ser ala .ser 
LEU LEU LEU 

!1! ��� !1! 
ser ala ser 
ASP ASP ASP 

THR THR TRR 
ALA ALA ALA 
met ile met 
TYR TYR TYR 
TYR TYR TYR 

CYS CYS CYS 
ALA ALA ALA 
ARG ARG ARG 
H I S  GLY LEU 
ASN ALA GLU 

SER HIS GLY 
GLN TYR ARG 
THR SER GLY 
GLY ASP TYR 
ALA THR TRR 

SER ASP GLY 
LEU ASP TYR 
TRP SER ALA 
TYR GLY LEU 
PHE THR PRO 

SER TYR 
LEU - - -

--- TYR 
--- PHE 

ASP GLY ASP 
LEU PRO TYR 
TRP TRP TRP 
GLY GLY GLY 
ARG GLN GLN 

GLY GLY GL.Y 
THR THR PRO 
LEU LEU LEU 
ITAL LEU VAL 
THR ILE THR 

glu pea 
VAL VAL 
GLN GLN 
LEU LEU 

VAL 
gl.n 
SER 
GLY 
ALA 

GLU 
VAL 
lys 
LYS 
PRO 

GLY 
glu 
SER 
l.eu 
LYS 

ile 
SER 
CYS 
LYS 
gl.y 
SER 
GLY 
TYR 
ser 
PHE 

SER 
TYR 
trp 
ILE 

gly 

VAL 
gl.n 
SER 
GLY 
ALA 

GLU 
VAL 
l.ys 
LYS 
PRO 

GLY 
ser 
SER 
VAL 
arg 
VAL 
thr 
CYS 
LYS 
thr 
SER 
GLY 
gl.y 
THR 
PHE 

gly 
TYR 
thr 
ILE 

SER 

TRP TRP 
VAL VAL 

ARG ARG 
GLN GLN 
met ALA 
PRO PRO 
GLY GLY 

l.ys · arg 
GLY GLY 
LEU LEU 
GLU GLO 
TRP TRP 

MET val 
GLY GLY 
ile ser 
ILE pro 
tyr ala 
pro lys 

gly trp 
asp thr 
ser asp 
ASP pro 
THR phe 
arg gln 
TYR gly 
ser val 

��� a� 
LEU lys 
GLN trp 
GLY glu 
gln ARG 
VAL VAL 
THR THR arg va1 
se:r ser 
ala leu 
ASP lys 
lys pro 
SER SER 

ile 
SER 
THR 
ALA 
TYR 

leu 
gln 
trp 
ser 

LEU 

!1! 
ser 
ASP 

THR 
ALA 
met 

i:>ha 
8.sn 
gln 
ALA 
TYR 

MET 
GLU 
LEU 
val 
ASN 

LEU 
phe 
asn 
glu 
ASP 

gly 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 

PRO GLU 
PRO TRP 

GLU LYS 
GLY GLY 
TYR GLN 
CYS VAL 
THR ASN 

ASN VAL 
ASP ASN 
ILE PRO 
CYS 
SER 

LEU 
ASP 

PHE 

TYR ASP 
ILE TYR 
TRP TRP 
GLY GLY 
GLN GLN 

GLY GLY 
TRR VAL 
MET LEU 
VAL VAL 
THR THR 

# 
GLN glu 
gly VAL 
GLN GLN 
LEU LEU 
met VAL 

�i� �i� 
GLY GLY 

ALA 

GLU GLU 
VAL VAL 
val lys 
LYS LYS 
PRO PRO 

GLY GLY 
ALA glu 
SER SER 
VAL leu 
arg LYS 

VAL ile 
SER SER 
CYS CYS 
arg LYS 
ALA gl.y 
SER SER 
glu GLY 
asp TYR 
il.e ser 
thr PRE 

gly 
thr thr 
glu ser 
GLY trp 
phe ILE 

SER gly 

TRP TRP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA met 
PRO PRO 
GLY GLY 

GLN lys 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

MET leu 
GLY GLY 
ala thr 
ILE ILE 
ala his 
pro pro 
tr 
cys gly 
arg asp 
arg ser 
arg ASP 
THR THR 
thr arg 
phe asn 
ALA ser 
pro pro . 
inet ser 
phe phe 
GLN GLN 

ala GLY 
ARG gln 
leu VAL 
lys THR 
leu ile 
THR se:r 
ala val 
ASP .'ISP 
a:rg lys 
SER SER 

arg ile 
asn SER 
met THR 
ALA ALA 
TYR ser 
MET 1eu 
GLU gln 
LEU trp 
ARG gly 
gly ser 
LEU 
thr 
phe 
glu 
ASP 

THR 
ALA 
ile 
TYR 
pha 
CYS 
ALA 
ARG 
GLY 
PRO 

LEU 
LYS 
ASN 
MET 
ASN 

ILE 
VAL 
GLY 
GLY 
VAL 

MET 
ASP 
LEU 

M�T 

ASP 
VAL 
TRP 
GLY 
GLN 

LEU 

!1! 
ser 
ASP 

THR 

m 
TYR 
TYR 

CYS 
ALA 
ARG 
LEU 
ILE 

THR 
GLY 
PRO 
ARG 
HIS 

TYR 
TYR 
TYR 
TYR 
ALA 

MET 

ASP 
VAL 
TRP 
GLY 
GLN 

GLY GLY 
THR THR 
THR THR 
VAL VAL 
SER THR 
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HUMAN HEAVY CH..�INS SUBGROUP I 

4 5 *  4 6  4 7  4 8  4 9  s o  
WOL Vh M61 DI 60Pl CA 

3 8 3ex ' CL ' CL 
' CL * 

pea qlu eea pea 
VAL VAL AL VAL 
GLN GLN GLN GLN 
LEU LEU LEU LEU 

met VAL VAL 
qln qln glu 
SER SER SER 
GLY GLY GLY GLY 
ALA ALA gly ALA 

1 0  GLU GLU GLU 
1 1  VAL VAL VAL 
12 m lys lys �ii 13 LYS LYS 

F 
1 4  PRO PRO PRO 

R 1 5  GLY GLY GLY 

l 1 6  ser ilu ALA 
17 SER ER SER 
18 VAL leu VAL 
1 9  arg LYS LYS LYS LYS 

20 VAL ile ile ile 
2 1  SER SER SER SER 
22 CYS CYS CYS CYS 
23 LYS LYS LYS LYS 
24 thr gly gly thr 
2 5  SER SER SER SER 
26 GLY GLY GLY GLY 
2 7  gly TYR TYR TYR 
2 8  THR ser ser THR 
2 9  PHE PHE PHE PHE 

3 0  val ser THR ser 
3 1  aap thr SER hia 

c 32 TYR f = TYR TYR 

D 3 3  �r; 
trp ala 

R 34 ILE ILE met 
l 3 5  leu gly gly SER 

35A --- ---
3 58 -- -
3 6  TRP TRP TRP TRP 
37 VAL VAL VJ>.L ile 
3 8  A..1<.G ARG ARG ARG 
3 9  GLN GLN GLN GLN 
4 0  ALA met met pro 

F 4 1  PRO PRO PRO PRO 

R 42 GLY GLY GLY GLY 

2 4 3  lys lys m lys 
4 4  GLY GLY GLY 
4 5  LEU LEU LEO LEU 
4 6  GLU GLU GLU GLO 
47 TRP TRP' TRP. TRP 

4 8  val leu MET val 
4 9  GLY GLY GLY GLY 

5 0  gln thr ile qlu 
5 1  ILE I LE ILE ILE 
52 pro his tyr asp 
52A leu pro pro - --
528 --- -- -
52C - --
53 arq gly gly TYR 

c 54 phe asp asp ser 
D 5 5  asn ser ser GLY 

R 5 6  qly ASP ASP thr 
2 57 qlu THR THR THR 

58 val arg arq asp 
S 9  lys asn TYR TYR 

60 asn ser ser 
61 pro pro pro GLN 
62 qly aer "er ��= 63 ser phe phe 
6 4  val GLN GLN lys GLN 

65 val GLY GLY ser GLY 

66 ARG gln gln ARG ARG 
67 VAL VAL VAL VAL 
68 ser THR THR THR 
6 9  val ila ile MET ile 
7 0  ser ser ser aer THR 
7 1  leu val ala leu ala 
7 2  lys ASP ASP ASP ASP 
73 � lys �� ��� glu 
7 4  SER SER 
75 phe ile ile val THR 
7 6  asn SER SER asn SER 
7 7  gln THR THR leu THR 
78 ALA ALA AL.". phe ALA 
7 9  his phe TYR ser TYR 

F 8 0  ME T  leu leu leu MET 
R 8 1  GLU qln iln ser GLU 

8 2  LEU trp rp LEU LEU 3 82A ser gly ser thr ser 
8 2 8  ser aer ser ser ser 
82C LEU LEU LEU val LEU 
8 3  �he !1! !r: ;� ARG 
8 4  E R  SER 
85 glu ser sar ala qlu 
8 6  ASP ASP ASP ASP ASP 
8 7  THR THR THR THR THR 
8 8  ALA y1y ALA ALA ALA 
8 9  VAL le met VAL VAL 
9 0  TYR TYR TYR TYR ·TYR 
9 1  TYR TYR TYR TYR TYR 

92 CYS CY'S CYS CYS CYS 
93 1'..IlA ALA ALA ·ALA ALA 
9 4  ARG ARG ARG ARG thr 
9 5  GLU ARG ALA 
9 6  TYR ARG THR 

9 7  GLY TYR GLY 
9 8  PHE MET ASP 
9 9  ASP GLY 

1 0 0  THR TYR 
1 0 0A SER GLY 

C 1 0 08 ASP ASP 

O l O OC TYR GLN 
l O OD TYR ALA 

R l O O E  --- PHE 
3 l O OF ---

l O OG ---
l O OH ---
l O O I  ---
l O O J  --- ALA 
l O OK TYR PHE 

1 0 1  TYR ASP ASP 
1 0 2  TYR ILE ARG ILE 

1 0 3  TRP TRP TRP TRP 
1 0 4  GLY GLY GLY GLY 
1 0 5  GLN GLN SER GLN 

1 0 6  GLY GDY GE:ll GLY 
F 1 0 7  THR THR GLY THR 
R 1 0 8  LEU MET LEU MET 
4 1 0 9  VM; VlOl VA!l VA'!l 

, , n "'"" '!'HR THR THR 

( cont ' d) 
5 1  S 2  S3* 5 4  S S •  S 6  S 7  5 8  5 9  

BRO THO STE zuc TH3 HUS O!l'iM BOT BEN 
' I GG # ' CL ' CL # ( I ) 

# # 

glu glu pea pea �kr ==� �;� VAL VAL VAL VAL 
GLN GLN his GLN his pro GLN 
LEU LEU LEU v21.l LEU LEU LEU 

VAL VAL VAL VAL gln glu VAL 

ii� �i� ii� ii� m ��� ��·� 
GLY GLY ser GLY GLY GLY GLY 
ALA ALA ALA ALA pro his ALA 

GLU GLU GLU asp y1y GLU GLU 
VAL VAL VAL leu eu VAL VAL 
lys lys lys val gly 9ly ser 
LYS LYS LYS LYS LYS 1le 
PRO PRO PRO PRO !?RO leu PRO 

GLY GLY GLY GLY pro irs ilu qlu ALA gly 
ER SER SER --- :::::: ih� 

leu leu met --- glu 
LYS arg LYS --- ala 
ile ile VAL -- - glu 
SER SER SER --- asp 

CYS -- - arg 
LYS LYS arq ---
gly gly ALA ---

-- - ile 
--- ile 

SER phe -- -
�l� GLY GLY - --

TYR TYR -- - glu 
--- glu 
- - - ala 
--- arg 
--- leu 
- -- ser 
--- GLY 
- - - a:rg 
- - - aap 
- --

--- met 
- -- gln 
---- ·.rzi.1 
--- th:-
--- ser 
- - - gln 
--- pro 

--- SER 

--- lys 
- - - lys 
=== e;� 
--- leu 
--- lys 
--- LEU met ---
--- ser asn ---
--- se::: ser ---

- -- val LEU - --
--- thr ARG ---
- -- ala val --- ---
- -- ala glx - -- ---
--- ASP ASX --- - --
--- THR THR --- ---
-- - ALA ALA - - - ---
--- VAL VAL --- ---
--- TYR TYR ---
--- TYR TYR ---
--- CYS CYS -- -
--- ALA ALA ---
--- ARG ARG ---
--- ARG ASX ---
-- - ARG ARG ---

- -- GLY ASX ---
- -- GLY ASX -- -
- -- TYR TYR ---
-- - TYR GLY -- -

TYR ASX ---

GLY PHE 
SER - --
GLY ---
SER ---
TYR ---

- - - PHE ---
--- GLY ---
--- VAL - -- --- - --
--- LEU --- ---
--- -- - --- ---
-- - ASP A S X  ---
--- TYR TYR ---

--- .TRP TRP ---
--- GLY GLY -- -
--- GLU GLX ---

--- GLY .GLY ---
- -- THR THR � - -
-- - LEU LEU ---
--- VAL VAL ---
- - - T H R  T H R  - - - -- -

GLY 

60 61 6 2  6 3  6 4  65 6 6  67 * 6 8 *  6 9  7 0  7 1  72 
ZUC' WIS VAU LE8 SAC AF2 DEE KOH MAR F I  vu WAR VIL 

# # # ii # ' CL 
# 

--- --- - -- --- --- -- -
--- pea pea pea gly - -- GLN pea pea pea pea pea 
--- met VAL VAL ala --- VAL VAL VAL VAL VAL VAL 
- - - GLN --- GLN GLN GLN GLN GLN GLN 

LEU LEU LEU LEU LEU LEU 

asp -- -
leu - --
val 
LYS - --
PRO ---
GLY - - -
gly ---

-- -
--- VAL 
--- arg 
-- - ile 

- - - --- ---

--- T'IB 
--- TYR 

--- --- CYS 
--- thr 
--- gly 

ARG 
THR GLY 

THR MET 
--- VAL 
--- VAL 
- - - ILE 
--- PRO 

--- --- --- PRO 
--- --- --- VAL 
- -- -- - -- -

--- --- ---

--- --- ---
- -- -- - -- -
- -- --- ASP 

--- --- --- ALA 
--- --- --- PHE 

-- - - -- PRO ASP 
- -- GLX ILE 
- -- GLX TRP 

--- - - - THR GLY 
- -- --- ASX GLN 

--- GLY --- - - - --- GLY 
--- VAL -- - --- LEU THR 
--- ii --- --- VAL MET 
--- * --- -- - ILE VAL 
--- THR --- --- THR THR 
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HOMAN HEAVY CHAINS SUBGROUP I (cont ' d) 
73 7 4  7 5  7 6  7 7  7 8  7 9  # OF # OF OCCURRENCES VARIAB ILITY 
DUN SAW ADA NOR LEA HAR RIC SEQUENCES AMINO OF MOST COMMON 

AC IDS AMINO ACID 

--- --- --- --- --- --- ---
e� ��t e�� �� :::::: :::::: �.1 6 8  3 2  ( GLN) 1 1 . 

6 8  5 9  (VAL) 1 0 .  ��g i�� GLN GLN �� E�� leu 67 59 (GLN) 6 .  8 
63 62 (LEU) 2 .  

53 49 (VAL) 4 .  3 
5 3  4 3  (GLN) 3 .  7 
53 53 ( SER) 1 .  
5 4  5 3  (GLY) 2 .  
5 4  4 7  (ALA) 5 .  7 

1 0  5 4  5 1  ( GLU) 3 . 2  
1 1  5 4  5 0  (VAL) 2 . 2  
1 2  5 5  4 1  ( LY S )  8 .  
1 3  54 5 3  (LYS) 2 .  

F 
1 4  5 4  5 3  (PRO) 2 .  

R 1 5  5 4  5 2  ( GLY) 3 . 1  
1 1 6  5 2  2 3  (ALA) 1 1 . 

1 7  5 0  4 9  ( S ER) 2 .  
1 8  5 1  3 7  (VAL) 6 .  9 
1 9  5 3  4 4  (LYS ) 3 .  6 

2 0  5 2  3 6  (VAL) 5 .  8 
2 1  5 1  4 8 ( SER) 3 .  2 
2 2  4 9  4 8  (CYS ) 2 .  
2 3  5 1  4 7  (LYS ) 4 . 3  
2 4  5 1  3 4  (ALA) 7 .  5 

2 5  5 0  4 8  ( SER) 3 . 1  
2 6  5 0  4 8  (GLY ) 2 . 1 
2 7  5 1  3 2  (TYR) 9 .  6 
2 8  4 9  35 (THR) 7 .  
2 9  4 9  4 7  (PHE) 3 . 1  

3 0  4 9  2 2  (THR) 2 0 .  

3 1  4 9  8 33 ( SER) 1 2 .  

c 3 2  4 9  5 40 (TYR) 6 . 1  
33 4 9  7 18 (ALA) 1 9 .  D 3 4  4 9  7 33 ( ILE ) 1 0 .  R 

1 3 5  4 9  
35A 

1 0  2 l ( SER) 2 3 .  

3 5B 

3 6  4 9  4 8  ( TRP )  2 .  
3 7  49 4 4  (VAL) 4 .  5 

3 8  4 9  4 8  (ARG) 2 .  
3 9  4 9  4 8  (GLN) 2 .  
4 0  4 9  3 7  (ALA) 5 . 3  

F 41 4 9  4 6  (PRO) 4 .  3 
R 4 2  4 9  4 8  (GLY) 2 .  

2 4 3  4 8  3 3  (GLN) 5 .  8 
4 4  4 8  4 3  (GLY) 2 . 2  
4 5  4 8  4 7 (LEU) 2 .  
4 6  4 8  4 8  (GLU) 1 .  
4 7 4 8  4 7  (TRP ) 2 .  

4 8  4 8  4 1  (MET) 4 .  7 
4 9  4 8  4 7 (GLY) 2 .  

5 0  4 8  1 0  1 8  (TRP ) 2 7 .  
5 1  4 8  4 45 ( IL E )  4 .  3 
5 2  4 8  1 0  1 3  (ASN) 3 7 .  

5 21'. 4 7 30 (PRO) 
52B 1 l (TYR) 
5 2 C  
5 3  4 8  1 0  1 4 (GLY) 3 4 . 

c 54 4 8  8 12 (ASN) 3 2 . 

D 5 5  4 8  5 34 (GLY) 7 . 1  
R 5 6  4 8  1 1  1 6  (ASP ) 3 3 . 

2 5 7  4 8  5 35 (THR) 6 . 9  
5 8  4 8  1 0  2 4  (ASN) 2 0 .  
5 9  4 8  5 43 ( TYR) 5 .  6 

60 4 7  6 30 (ALA) 9 .  4 
6 1  4 8  4 32 (GLN) 6 .  
6 2  · 4 8  8 24 ( LY S )  1 6 .  
63 4 8  4 3 6  ( PH E )  5 .  3 
6 4  4 9  6 44 (GLN) 6. 7 

6 5  4 9  4 1  ( GLY) 7 . 2  

6 6  4 9  3 9  (ARG) 3 .  8 
67 4 8  4 5  (VAL) 3 . 2  
6 8  4 8  4 5  (THR) 4 .  3 
6 9 4 9 2 6 ( ILE) 1 3 .  
7 0  4 9 35 (THR) 2 .  8 
7 1  4 9  1 9 (ALA) 1 3 . 
7 2  4 9  4 Q  (ASP ) 3 . 2  
7 3  4 9 21 (THR) 1 9 .  
7 4  s o  S O  ( SER) 1 .  

7 S  s o  2 6  (THRi 1 3 . 
7 6  s o  3 9  ( SER) 6 .  4 
7 7  50 4S (THR) 5. 6. 
7 8 50 1 3  (ALA) 3 .  s 
7 9  s o  4 S  (TYR) 4 .  4 

F 8 0  5 0  3 6  (MET) 2 .  8 

R 8 1  5 0  3 5  (GLU) 7 . 1  
8 2  S l  3 7  (LEU) 6 .  9 3 8 2 A  5 1  3 1  ( SER) 
8 2 B  5 1  37 ( SER) 

8 2 C  Sl 2 4 9 (LEU) 
83 Sl 5 33 (ARG) 7 .  7 
8 4  5 1  5 34 ( SER) 7 .  5 
8 5  5 1  4 ,  5 2 4  (GLU) , 23 (GLU) 8 . 5 , l l .  
8 6  S l  1 ,  2 5 1 (ASP ) , 50 (ASP ) 1 . '  2 .  

8 7  5 1  4 8 (THR) 3 . 2  
8 8  5 1  4 8  (ALA) 3 . 2  
8 9  5 1  3 4  (VAL) 7 .  5 
9 0  S l  S O  (TYR) 2 .  
9 1  5 1  4 8  (TYR) 2 . 1  

9 2  5 1  Sl (CYS ) 1 .  
9 3  5 1  4 9  (ALA) 3 . 1  
9 4  S l  4 3  (ARG) 5 .  9 

9 5  3 8  1 1 ,  1 2  1 0  (ALA) 4 2 . '  4 6 .  
9 6  3 9  1 5  1 0  (PRO) 5 8 . 

97 3 9  1 4  1 2  ( GLY ) 4 5 .  
9 8  3 7  14 10 ( TYR) 5 2 . 
9 9  37 15 1 1  (GLY) 5 0 .  

1 0 0  37 1 4  1 0  ( SER) 5 2 . 
l O OA 3 6  1 3  1 3  ( GLY) 

C l O OB 35 15 9 (GLY) 

D l O O C  3 2  1 1  9 ( GLY) 
l OO D  2 6  1 3  6 ( CY S )  R 1 0 0£ 2 1  8 9 (TYR) 

3 l O OF 2 0  1 1  6 (ARG) 

l O OG 1 6  7 7 (GLY) 
lOOH 1 6  7 8 (ASP ) 
l O OI 9 5 4 (TYR) 
l O O J  1 4  8 3 ( + ) 
l O OK 2 0  4 13 ( P R E )  

1 0 1  3 8  6 30 (ASP) , 2 9  (ASP ) 7 .  6, 7 .  9 
1 0 2  3 9  9 ,  1 0  1 8  (TYR) 1 9 .  ' 2 2 .  

1 0 3  3 9  2 ,  3 37 (TRP) 2 . 1 ,  3 . 2  
1 0 4  3 9  4 3 6  ( GLY) 4 .  3 
1 0 5  3 9  6 ,  7 3 2  (GLN) , 3 1  (GLN) 7 . 3 ,  8 .  8 

1 0 6  3 9  3 9 (GLY) 1 .  
ll' 1 0 7  4 0  3 4  (THR) s .  9 

R 1 0 8  3 9  2 5  (LEU) 6. 2 
4 1 0 9  3 9  3 7  (VAL) 3 . 2  

1 1 0  4 0  3 7  (THR) 3 .  2 
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ANTIBODY SPECIFICITIES : HUMAN HEAVY CHAINS SUBGROUP I 

1 )  LS2 ' CL :  ANTI-Pr2 RBC AUTOANTIBODY 

2) LSS ' CL :  ANTI-Pr2 RBC AUTOANTIBODY 

3) LS6' CL : ANTI-Pr2 RBC AUTOANTIBODY 

4) LSl ' CL :  ANTI-Pr2 RBC AUTOANTIBODY 
5) LS4 ' CL :  ANTI-Pr2 RBC AUTOANTIBODY 

6) LSB '  CL: ANTI-Pr2 RBC AUTOANTIBODY 
1 0 )  21/28' CL : ANTI-D�lA AUTOANTIBODY HYBRIDOMA 

1 1 )  8E10 ' CL :  ANTI-DNA AUTOANTIBODY HYBRIDOMA 

2 5 )  EV1-15' CL :  ANTI-CYTOMEGALOVIRUS HYBRIDOMA 
2 6 )  KAS :  ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 
2 7 )  BOR' : ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

2 8 )  RF-TSl ' CL :  ANTI-IGG RHEUMATOID FACTOR 

2 9 )  LS7 ' CL :  ANTI-Pr2 RBC AUTOANTIBODY 

3 3 )  RF-TS3' CL : ANT I -IGGl , IGG 2 ,  IGG4 RHEUMATOID FACTOR 
4 1 )  Ab2022' CL :  ANTI-INSULIN AUTOANTIBODY 

4 2 )  SIE : ANTI-HUMAN GAMMA G GLOBULIN; WA ID IOTYPE 

4 5 )  WOL: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

53) STE: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

55) TB3' CL·: ANTI-ssDNA, IgG HYBRIDOMA 

67 ) XOB: ANTI-HUMAN GAMMA G GLOBULIN 

6 8 )  MAR: ANTI-LIPOPROTEIN LIPASE 

CLAS S :  HUMAN HEAVY CHAINS SUBGROUP I 

7 )  1B9/F2 ' CL :  IGM-LAMBDA 

1 0 )  21/28' CL : IGM-

1 1 )  BElO ' CL :  IGM-
1 4 )  SlPl ' CL :  IGM-
15 )  AND' CL : IGM-

1 6 )  NE I ' CL :  IGM-

2 2 )  Xl711 5 ' CL :  IGM-

2 3 )  TB9 ' CL :  IGM-KAPPA 

2 4 )  WIL2 ' CL :  IGM-

2 5 )  EV1-l5 ' CL :  I GM-KAPPA 

2 6 )  !CAS :  I GM-KAPPA 

2 7 )  BOR' : IGM-KAPPA 

2 8 )  RF-TSl ' CL :  I GM-KAPPA 

3 0 )  ND ' CL :  IGE-

3 2 )  EU : IGGl -KAPPA 

3 3 )  P.F-TS3' CL : IGM-KAPPA 

3 9 )  MOT : IGG-

4 1 )  Ab2022 ' CL :  IGM-KAPPA 

4 2 )  SIE : I GM-KAPPA 

4 3 )  l ambda  IGD-l ' CL :  IGD-

4�·) WOL : I GM-KAPPA 

4 8 )  DI : IGM-

4 9 )  60Fl ' CL :  IGM-

5 0 )  CA :  IGGl-

5 1 )  BRO' IGG : IGG-KAPPA 

5 3 )  STE: IGGl-

5 4 )  ZUC: IGG3-

5 5 )  TH3 ' CL :  I GM-KAPPA 

5 6 )  HUS : IGG3-

5 7 )  OMM' CL :  IGG3-

5 8 )  BOT : IGM-

5 9 )  BEN (I ) : IGG3-

6 0 )  ZUC' : IGG3-

6 1 )  WIS : IGG3-

6 2 )  VAU: !GGl-

63) LEB : IGGl-
6 4 ) SAC : IGGl-KAPPA 

6 7 )  KOH: I GM- LAMBDA 

6 8 )  !'.AR: ! GM-
7 1 )  WAR : IGGl-
72) VIL : IGG3 -LAMBDA 

7 3 )  D'ON: I GG 4 -
74 ) SAW : IGG2-
7 5 )  ADA: IGA-
7 6 )  NOR: IGA-
7 9 )  RIC: IGG3-

REFERENCE : HOMAN HEAVY CHAINS SUBGROUP I 

1 )  LS2' CL : SILBERSTEIN, L . E . ,  LITWIN, S .  & CARMACK, C .  E . '  ( 1 9 8 9 )  

2 )  LSS ' CL :  SILBERSTEIN, L . E . , LITWIN, S .  & CARMACK , C . E .  ( 1 9 8 9 )  

3 )  LS 6 '  CL : SILBERSTEIN, L . E . , LITWIN, S .  CARMACK, C . E .  ( 1 9 8 9 )  

4 )  LSl '  CL : SILBERSTEIN, L . E . , LITWIN, S .  CARMACK, C . E .  ( 1 9 8 9 )  

5 )  LS4 ' CL :  SILBERSTEIN, L .  E . , LITWIN, S .  CARMACK, C .  E .  ( 1 9 8 9 )  

6 )  LSS '  CL : SILBERSTEIN, L . E . ,  LITWIN, S .  CARMACK, C .  E .  ( 1 9 8 9 )  

7 )  1B9/F2 ' CL : CARROLL, W .  L . ,  YU, M . , LINK, M .  P .  & KORSMEYER, S .  J .  

J .  EXP . MED . , 1 6 9 ,  1 6  3 1 - 1 6  4 3 . 

J . EXP . MED . ,  1 6 9 ,  1 6 3 1 - 1 6 4 3 . 

J . EXP . MED . , 1 6 9 ,  1 63 1 - 1 6 4 3 .  

J . EXP .MED . , 1 6 9 ,  1 6 3 1 - 1 6 4 3 .  
J .  EXP . MED . , 1 6  9 ,  1 6  3 1 - 1 6  4 3 . 

J .  EXP .MED . , 1 6 9 ,  1 63 1 - 1 6 4 3 . 

( 1 9 8  9) J. IMMUNOL . , 1 4 3 ,  6 9 2 - 6 9 8 . 

8 )  21-2' CL : BERMAN, J . E .  , MELL I S ,  S .  J .  , POLLOCK, R . ,  SMITH, C .  L . ,  SUH, H . ,  HEINKE, B . ,  KOWAL, C . ,  SURTI, U . ,  CHE S S ,  L . ,  CANTOR, C . R  & ALT, F .  W .  
( 1 9 8 8 )  EMBO J . , 7 ,  7 2 7 - 73 8 .  

9 )  3-1' CL : BERMAN , J . E . , MELLI S ,  S . J .  , POLLOCK , R . , SMITH, C .  L . ,  SUH, H . ,  HEINKE, B . ,  KOWAL, C . ,  SURTI, U . ,  CHE S S ,  L . , CANTOR, C . R  & ALT , F .  W .  
( 1 9 8 8 )  EMBO J . , 7 , 7 2 7 - 7 3 8 . 

1 0 )  21/28' CL : DERSIMONIAN, H . ,  SCHWART Z ,  R .  S . ,  BARRETT, K .  J .  & STOLLAR, B . D .  ( 1 9 8 7 )  J .  IMMUNOL . , 1 3 9 ,  2 4 9 6- 2 5 0 1 . 

1 1 )  8El0 ' CL :  DERSIMONIAN , H . , SCHWARTZ , R . S . , BARRETT , K . J .  & STOLLAR, B . D .  ( 1 9 8 7 )  J . IMMUNOL . , 1 3 9 , 2 4 9 6-25 0 1 . 

1 2 )  HG3 ' CL :  RECHAVI , G . , RAM. , D . , GLAZER , L . , ZAKUT , R .  & GIVOL , D .  ( 1 9 8 3 )  PROC. NAT .ACAD . SC I . USA, 8 0 , 8 5 5 - 8 5 9 .  (CHECKED BY AUTHOR 
0 1 / 0 4 / 8 3 )  

1 3 )  V35' CL : MATSUDA, F . ,  LEE, K .  H . ,  NAKAI , S . ,  SATO, T . ,  KODAIRA, M . , ZONG, S . Q . , OHNO, H . ,  FUKUHARA, S .  & HONJO, T .  ( 1 9 8 8 )  EMBO J . ,  7 ,  
1 0 4 7 - 1 0 5 1 . 

1 4 )  5 1P l ' CL :  SCHROEDER , H . W . , JR . , H ILLSON , J . L .  & PERLMUTTER , R . M .  ( 1 9 8 7 )  SCIENCE , 2 3 8 , 7 9 1 - 7 9 3 ;  CHEN, P . P . , LIU , M . -F . , GLAS S , C . A . ,  
SINHA, S . , KI P P S , T . J . & CARSON , D . A .  ( 1 9 8 9 )  ARTHR I T I S  & RHEUMATI SM, 32 , 72-7 6 .  

1 5 )  AND '  CL : KI P P S ,  T .  J . , TOMHAVE , E . ,  PRATT, L .  F . ,  DUFFY, S . ,  CHEN, P .  P .  & CARSON, D . A .  ( 1 9 8 9 )  PROC . NATL . ACAD . SCI . USA, 8 6 ,  5 9 1 3 - 5 9 1 7 . 

1 6) NEI' CL : KIP P S ,  T .  J . ,  TOMHAVE , E . ,  PRATT, L .  F . ,  DUFFY, S . ,  CHEN, P .  P .  & CARSON, D . A .  ( 1 9 8 9 )  PROC . NATL . ACAD . SCI . USA, 8 6 ,  5 9 13 - 5 9 1 7 . 

1 7 )  HP l '  CL : SHEN , A . , HUMPHRIES ,  C . ,  TUCKER, P .  & BLATTNER, F .  ( 1 9 8 7 )  PROC . NATL. ACAD . SCI . USA, 8 4 ,  8 5 63 - 8 5 6 7 . 
1 8 )  E3-10' CL : KODAIRA, M . , KINASHI , T . ,  UMEMURA, I . ,  MATSUDA, F . ,  NOM.1', T . ,  ONO, Y .  & HONJO, T .  ( 1 9 8 6 )  J .MOL . BIOL . ,  1 9 0 ,  5 2 9 - 5 4 1 . 

1 9 )  1 - 92 '  CL : 
(���NErils� . J�����'?�i�ii '. POLLOCK, R . ,  SMITH, C . L . , SUH, H . , HEINKE, B .  , KOWAL , C . ,  SURTI, U . , CHE S S ,  L . ,  CANTOR, C .  R & ALT , F .  W .  

2 0 )  hvl2 63 ' CL :  CHEN, P . P . , LIU, M . -F . , GLASS , C . A . , SINHA, S . , KIPP S , T . J .  & CARSON , D . A .  ( 1 9 8 9 )  ARTHRITIS & RHEUMAT ISM, 3 2 , 7 2 -7 6 .  
2 1 )  783c' CL : CHEN, P . P . ,  L I U , M .  -F . ,  GLASS, C . A . , SINHA, S . ,  K IP P S ,  T .  J .  & CARSON, D . A .  ( 1 9 8 9 )  ARTHRITIS & RHEUMATISM, 3 2 ,  7 2 - 7 6 ;  K I P P S ,  

T .  J . , TOMHAVE , E .  , PRATT, L .  F . ,  DUFFY, S . ,  CHEN, P .  P .  & CARSON , D  . A .  ( 1 9 8 9 )  PROC .NATL . ACAD . SCI . USA, 8 6 ,  5 91 3 - 5 9 1 7 . 

2 2 )  Xl7115 ' CL :  FRIEDLANDER , R . M . , NUSSENZWE I G , M . C .  & LEDER, P .  ( 1 9 9 0 )  NUCL . ACIDS RES . , 1 8 , 4 2 7 8 . 
2 3 )  TB9 ' CL :  DERSIMONIAN , H . , MCADAM, K . P . W . J . , MACKWORTH-YOUNG , C .  & STOLLAR, B . D .  ( 1 9 8 9 )  J . IMMUNOL . , 1 4 2 , 4 0 2 7 - 4 0 3 3 . 

2 4 )  WIL2' CL : KIPPS ,  T .  J . , TOMHAVE , E . , PRATT, L .  F . ,  DUFFY, S . ,  CHEN, P . P .  & CARSON, D . A .  ( 1 9 8 9 )  PROC . NATL . ACAD . SCI . USA, 8 6 ,  5 9 1 3 - 5 9 1 7 . 
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=., . ..,.1<.ISL'll.:l!O : HUMAN HEAVY CHAINS SUBGROUP I (cont ' d )  
25) 
26 )  
27 )  
28 )  
29 )  
3 0 )  

31 )  
32 ) 
33 ) 
34 )  
35 )  
36 )  
37 )  
38 )  
3 9 )  
4 0 )  
4 1 )  
42 )  

EVl-15' CL : NEWKIRK,M.M. , GRAM, H . ,  HEINRICH, G . F . , OSTBERG, L . , CAPRA, J . D .  & WASSERMAN, R . L .  ( 1 98 8 )  J . CLIN. INVEST . , 8 1 ,  1511-1518 . 
KAS: NEWKIRK ,M .M .  ,MAGEED, R .A . , JEFFERIS ,  R . , CHEN, P . P .  & CAPRA, J . D .  ( 1 9 8 7 )  J . EXP .MED . ,  166, 550-564 . 
BOP.' : NEWKIRK, M .M . ,MAGEED, R . A . , JEFFERIS,  R . ,  CHEN, P .  P .  & Cl'.PRA, J .  D .  ( 1 98 7 )  J . EXP .MED . , 166 ,  550-564 . 
RF-TSl' CL : PASCUAL, V . , RANDEN, I . ,  THOMPSON, K . ,  SIOUD ,M . FORRE , 0 . ,  NATVIG, J .  & CAPRA, J . D .  ( 1 9 9 0 )  J . CLIN . INVEST . , 8 6 ,  1320-1328 . 
LS7' CL : SILBERSTEIN, L .E . ,  LITWIN, S .  & CARMACK, C .  E .  ( 1 9 8 9 ) J . EXP . MED . ,  1 6 9 ,  1631-1643 . 
ND'CL :  BENNICH, H .  & VON BAHR-LINDSTROM, H .  ( 1 9 7 4 )  PROGRESS IN IMMUNOLOGY, 1 , 4 9-58 ;  BENNICH, H . H . , JOHANSSON, S . G . O .  & VON BAHR-LINDSTROM, H .  ( 1 9 7 8 )  IN IMMEDIATE HYPERSENSITIVITY : MODERN CONCEPTS AND DEVELOPMENTS, BACH ,M . K . , ED . , PP . 1-36,  

'm�H �����A¥��Crg�6r�t�I��g; i;�i;l.�����:i'D,  H .  V. , HOUGHTON,M . , DERBYSHIRE , R . B . , VINEY, J . , BELL, L . O .  & GOULD, H . J . 
71-5 ' CL : KODAIRA,M . , KINASHI , T . ,  UMEMURA, I .  ,MATSUDA, F . ,  NOMA, T . ,  ONO, Y .  & HONJO, T .  ( 1 9 8 6 )  J .MOL . BIOL . , 1 9 0 ,  529-5 4 1 .  
EU: CUNN�����E� ·�y' �8¥�6�tUSER, U . ,  GALL, W .  E . ,  GOTTLIEB, P .D . ,  Wl'.XDAL , M .  J .  & EDELMAN, G .M .  ( 1 970 )  BIOCHEMISTRY, 9 ,  3161-3170 . 
RF-TS3' CL: PASCUAL, V . , RANDEN, I . ,  THOMPSON, K . ,  SIOUD ,M . FORRE , 0 . ,  NATVIG, J. > CAPRA, J . D .  ( 1 9 9 0 )  J .  CLIN . INVEST . , 8 6 ,  1320-132 8 . 
5-lRl'CLf . ���B�) EEM�L��;t,:.7�.y:��g�OCK ,R . , SMITH , C . L . ,  SUH, H . , HEINKE, B .  , KOWAL, C . ,  SURTI, U . ,  CHESS, L .  , CANTOR, C . R  & ALT, 
VhAO'CL :  VAN DER HEIJDEN, R .  W. J . ,  BUNSCHOTEN, H . ,  PASCUAL, V . ,  UYTDEHAAG, F .  G. C .M . , OSTERHAUS ,A .  D . M. E .  & Cl'.PRA, J . D .  ( 1 9 9 0 )  

J .  IMMUNOL . , 1 4 4 ,  2835-2839 . 
5-2Rl' CLf . ���8�iEE:i:M8L5:;7;7�7:��g�OCK, R .  ' smTH, c . L . ,  SUH, H .  , HEINKE, B .  ' KOWAL , c .  ' SURTI, u .  ' CHESS, L . ,  CANTOR, c . R  & ALT, 
VH25l' CL : HUMPHRIES, C . G . ,  SHEN,A . , KUZ IEL ,W  .A . , CAPRA, J . D . ,  BLATTNER, F. R. & TUCKER, P .  W. ( 1 9 8 8 )  NATURE, 331 ,  44 6-4 4 9 .  
83P2' CL: SCHROEDER, H .  W . , JR . & WANG, J .  Y .  ( 1 9 9 0 )  PROC . NATL .ACAD . SCI . USA, 8 7 ,  6146-6150 . 
MOT: KOJIMA,M . , ODANI , S .  & ONO, T .  ( 1 9 8 2 )  MOL. IMMUNOL . , 1 9 , 1 0 95-1 103 ;  KOJIMA,M . , KOIDE , T . , ODANI , S .  & ONO, T .  ( 1 9 8 6 )  MOL . IMMUNOL . , 23 , 169-174 . (CHECKED BY AUTHOR 08/08/86 )  
WSl' CL :  SHEN ,A . , HUMPHRIES, C . ,  TUCKER, P .  & BLATTNER, F .  ( 1 9 87 )  PROC .NATL . JI.CAD . SCI . USA, 8 4 ,  8563-8567 . 
Ab2022 ' CL: SANZ, I .  , CASALI,  P . ,  THOMAS, J .  W . ,  NOTKINS, A .  L .  & Cl'.PRA, J . D .  ( 1 9 8 9 )  J .  IMMUNOL . , 142 ,  4 054-4061 . 
SIE : ANDREWS , D . W .  & CAPRA, J . D .  ( 1 9 8 1 )  PROC . NAT .ACAD . SCI . USA, 78 , 37 9 9-3803 ;  ANDREWS , D . W .  & CAPRA, J .D . ( 1 9 8 1 )  BIOCHEMISTRY, 2 0 , 5 816-5822 . (CHECKED BY AUTHOR 11/15 / 82 ) ; ANDREWS , D .W .  & CAPRA, J . D .  ( 1 98 1 )  BIOCHEMISTRY, 20 , 5822-5830 . 

43 )  lambda I
G
D-l ' CL :  YASUI , H . , AKAHORI , Y . , HIRl'.NO,M . , YAMADA, K .  & KUROSAWA, Y .  ( 1 9 8 9 )  EUR . J . IMMUNOL . , 1 9 , 13 9 9-1403 . 

4 4 )  Ab2' CL: ���iJi§�oi:�����2�3�.:.�93�:™SCHOTEN, H .  ' PASCUAL, v" UYTDEHAAG, F . G .  c .M .  ' OSTERHAUS ,A .D  .M . E .  & CAPRA, J . D .  ( 1 9 9 0 )  
4 5 )  WOL : AND���8�6�58�2 ?APfcfiic�ED (��8lb���ci�7Mm; S�fio���§;g'. �?9tm�. ��g�E�t9�i� · sio���S�R�; 26;m1-m8�EMISTRY' 
46 )  Vh383ex' CL : VAN DER HEIJDEN, R .  W .  J . , BUNSCHOTEN, H . ,  PASCUAL, V . ,  UYTDEHAAG, F .  G .  C .M . , OSTERHAUS , A . D  .M . E .  & CAPRA, J . D .  ( 1 9 9 0 )  J .  IMMUNOL . , 1 4 4 ,  2 8 35-2839 . 
4 7 )  
4 8 )  
4 9 )  
5 0 )  
5 1 )  

5 2 )  
5 3 )  
5 4 )  
5 5 )  
5 6 )  
5 7 )  
5 8 )  
5 9 )  
6 0 )  
6 1 )  
62 )  
63 )  
64 )  
65 )  
66 )  
67 )  
68 )  
69 )  
7 0 )  
7 1 )  
7 2 )  
73 ) 
74 ) 
7 5 )  
7 6 )  
7 7 )  
7 8 )  
7 9 )  

M6l' CL :  SCHROEDER, H .  W . , JR. & WANG, J .  Y .  ( 1 9 9 0 )  PROC .NATL .ACAD . SCI . USA, 8 7 ,  614 6-61 5 0 . 
DI : 

KOHL��§�4 )  s�rnrn�M�ST���h:24�g��§¥: & (�����DF B� . Atl��zg) o�ng'�'Jf27 ,  1318-1320 ;  FLORENT, G . ,  LEHMAN, D .  & PUTNAM, F . w . 

60Pl ' CL: SCHROEDER, H . W . , JR . , HILLSON ,J . L .  & PERLMUTTER, R .M .  ( 1 9 8 7 )  SCIENCE , 238 , 7 9 1 -7 9 3 . 
CA: PITCHER, S .E .  & KONIGSBERG, W .  ( 1 9 7 0 )  J . BIOL . CHEM . , 245 , 12 67-1274 . (CHECKED BY AUTHOR) 
BRO' I

GG : J����6i :�il.�?m:�49�E�g���i�g'�y M�6�E6s72�i7�\��8) Pgi&§igNgb±' m17��a74h ��E�SJB�IG� �H�U�Gd�i67hAT IT SHOULD BE RENAMED AS BROIGG) 
THO: HOPPER, J . E .  & BRAHN, E .  ( 1 9 7 7 )  J . IMMUNOL . , 119 , 847-8 4 9 .  (CHECKED BY AUTHOR 08/25/78 )  
STE: FISHER, C . E . , PALM, W . H .  & PRESS , E .M. ( 1 9 6 9 )  FEBS LETTERS , 5 , 2 0-22 . · ( CHECKED BY AUTHOR) 
ZOC : FRANGIONE , B .  & MILSTEIN, C .  ( 1 9 6 9 )  NATURE , 2 2 4 , 5 97-5 9 9 .  (CHECKED BY AUTHOR) 
TH3' CL: DERSIMONIAN, H . ,  MCADAM, K. P .  W. J . , HACKWORTH-YOUNG, C .  & STOLLAR, B .  D .  ( 1 9 8 9 )  J. It'.MUNOL . , 1 4 2 ,  4027-4033 . 
HOS : WANG ,A . C .  & FUDENBERG , H . H .  ( 1 9 7 5 )  ARCH . BIOCHEM . BIOPHYS . , 168 , 657- 664 . (CHECKED BY AUTHOR 0 9/23/77 )  
O
MM' CL : ����MR¥�P.tA.o�m�r;1�; 3���'.'.:m��T, �cH[�gr��EA�TH���7i�;�3f · , HOOD, L . & BUXBAUM, J . N .  ( 1 9 82 )  

BOT: BARNIKOL-WATANABE, S .  , MIHAESCO, E .  , MIHAESCO, C . ,  BARNIKOL, H .  U .  & HILSCHMANN, N .  ( 1 9 8 4 )  Z . PHYSIOL . CHEM. , 3 6 5 ,  105-11 8 . 
BEN (I) : KAPLAN, A . P . , HOOD , L . , TERRY, W . D .  & METZGER, H .  ( 1 97 1 )  IMMUNOCHEMISTRY, 8 , 801-81 1 .  (CHECKED BY AUTHOR) 
ZOC' : TAKAHASHI , N . , TAKAHASHI , Y . , ISHIOKA,N . , HEINY,M . E .  & PUTNAM, F . W .  ( 1 98 6 )  PROTIDES BIOL .FLUIDS , 33 , 5 41-5 4 4 . 
WIS : FRANKLIN, E . C . , PRELLI , F .  & FRANGIONE, 3 .  ( 1 9 7 9 )  PROC .NAT .ACAD . SCI . USA, 76 , 452-45 6 .  (CHECKED B Y  AUTHOR 0 7 / 1 8 / 7 9 )  
VAO : FRANKLIN, E . C . , KYLE, R . , SELIGMANN,M .  & FRANGIONE , B .  ( 1 9 7 9 )  MOL. IMMUNOL . , 16 , 9 1 9- 92 1 .  (CHECKED B Y  AUTHOR 12/10/82 )  
I.EB: FRANKLIN, E . C . , KYLE , R . , SELIGMANN,M. & FRANGIONE , B .  ( 1 979 )  MOL . IMMUNOL . , 16 , 9 19-921 . (CHECKED BY AUTHOR 12/10/82 )  
SAC : PARR, D .M .  ( 1 981 )  MOL . IMMUNOL . , 1 8 , 257-2 5 9 .  (CHECKED BY  AUTHOR 03/02/82 )  
AF2' CL : SONNTAG, D . , WEINGARTNER, B .  & GRUTZMANN, R .  ( 1989 )  NUCL .ACIDS RES . ,  1 7 ,  1267 . 
DEE : FRANGIONE , B .  & MILSTEIN, C .  ( 1 9 67 )  NATURE , 2 1 6 ,  9 3 9 - 941 . (CHECKED BY AUTHOR) 
KOH : KAPLAN,A . P . , HOOD, L . , TERRY, W . D .  & METZGER ,H .  ( 1 9 7 1 )  IMMUNOCHEMISTRY, 8 , 801-811 . (CHECKED BY AUTHOR) 
MAR: KAPLAN,A. P . , HOOD , L . , TERRY, W . D .  & METZGER, H .  ( 1 9 7 1 )  IMMUNOCHEMISTRY, 8 , 801-8 1 1 . (CHECKED BY AUTHOR) 
FI : MONTGOMERY, P . C . , BELLO, A . C .  & ROCKEY, J . H .  ( 1 970 )  BIOCHIM . BIOPHYS .ACTA, 200 , 258-2 6 6 .  (CHECKED BY AUTHOR) 
VO: MONTGOMERY , P . C . , BELLO, A . C .  & ROCKEY, J . H .  ( 1 9 70 )  BIOCHIM . BIOPHYS .ACTA, 2 0 0 , 258-2 6 6 .  (CHECKED BY AUTHOR) 
WAR: KAPLAN, A . P . ,  HOOD, L . , TERRY, W . D .  & METZGER, H .  ( 1 97 1 )  IMMUNOCHEMISTRY, 8 ,  801-8 1 1 . (CHECKED BY AUTHOR) 
VIL: KAPLAN,A . P . , HOOD , L . , TERRY , W . D .  & METZGER, H .  ( 1 97 1 )  IMMUNOCHEMISTRY, 8 , 801-811 .  (CHECKED BY AUTHOR) 
OUN: KAPLAN,A . P . , HOOD , L . , TERRY , W . D .  & METZGER, H .  ( 1 9 7 1 )  IMMUNOCHEMISTRY, 8 , 801-811 . (CHECKED BY AUTHOR) 
SAW: KAPLAN, A . P . , HOOD , L . , TERRY, W . D .  & METZGER, H .  ( 1 97 1 )  IMMUNOCHEMISTRY, 8 , 801-8 1 1 .  (CHECKED BY AUTHOR) 
ADA: KAPLAN ,A . P . , HOOD , L . , TERRY ,W . D .  & METZGER , H .  ( 1 97 1 )  IMMUNOCHEMISTRY, 8 , 801-8 1 1 . (CHECKED BY AUTHOR) 
NOR: KAPLAN, A. P . , HOOD, L . , TERRY ,W . D .  & METZGER, H .  ( 1 9 7 1 )  IMMUNOCHEMISTRY, 8 , 801-811 . (CHECKED BY AUTHOR) 
LEA: FRANGIONE , B .  & FRANKLIN, E . C .  ( 1 977 )  PROG. IMMUNOL . , 3 , 278-2 8 8 .  (CHECKED B Y  AUTHOR 07/18/79 )  
HAR :  FRANGIONE , B .  & FRANKLIN,E . C .  ( 1 977 )  PROG . IMMUNOL . , 3 , 278-2 8 8 . (CHECKED BY AUTHOR 07/18 / 7 9 )  
RIC: KAPLAN,A . P . , HOOD , L . , TERRY, W . D .  & METZGER, H .  ( 1 9 7 1 )  IMMUNOCHEMISTRY, 8 , 801-81 1 .  (CHECKED BY  AUTHOR) 

IDENTICAL SETS OF FRAMEWORK SEGMENTS : 

nu :  

FR2 : 

FR3 :  

FR4 : 

SET 
SET 
SET 
SET 
SET 
SET 
SET 

SET 
SET SET 
SET 

SET 
SET 
SET 
SET 
SET 
SET 
SET 
SET 

SET 
SET 

SET 
SET 

1 :  
2 :  
3 :  
4 :  5 : 
6 :  
1 :  

2 :  
3 :  4 :  
5 :  

1 :  
2 :  
3 :  
4 :  
5 :  
6 :  
7 :  
l :  

LS2' CL [ l ] , LS5' CL [ 2 ] , LS6' CL [3 ] , LSl '  CL [ 4 ] , LS4 ' CL [ 5 ] . ( 5  IDENTICAL) 
21-2 ' CL [ 8 ]  , 3-l ' CL [ 9 ]  , 21/28 ' CL [ 1 0] , 8E1 0 ' CL [ l l ] , V35 ' CL [ l 3 ] , 1-92 ' CL [ 1 9 ] . ( 6  IDENTICAL) 
51Pl' CL [ 1 4 ]  , AND ' CL [ 1 5 ] , NEI '  CL [ 1 6] , hv1263 '  CL [ 2 0 ] , 783c '  CL [ 2 1 ] , Xl 7115 '  CL [ 22 ] , EVl-15' CL [ 2 5 ]  , RF-TSl' CL [ 2 8 ] . ( 8  IDENTICAL) 
5-lRl ' CL [ 3 4 ] , VhAU' CL [35 ] , VH251 '  CL [ 3 7 ]  . (3 IDENTICAL) 
WSl '  CL [ 40 ]  ,Ab2022 '  CL [ 4 1 ]  ,Ab2 ' CL [ 4 4 ] , Vh383ex' CL [ 4 6 ]  . (4 IDENTICAL) 
VAU [ 62 ] , LEB [ 63 ] . (2 IDENTICAL) 

��� ;  §t lBi L���if�t1 i�T���l"JJ�Ltrn' £Wt£ m; ;���h51�� c�6r ;  7���tffr�H: h �i1� : §t m1 �w!��f �i'.h�?:' CL  [ 1 2 1 ' 
EVl-15 '  CL [ Z5 ]  , KAS d6 J  , BOR' [ 27 ] , Ls7 •  CL [ 2 9 ] , EU [ 32 ] , RF-Td' CL [ 3 3 ] , lambda IGD-1' CL [ 43 ] . (25 IDENTICAL) 
21/2 8 ' CL [ 10 ]  , 8E 1 0 ' CL [ ll] , E3-10 ' CL [ l8 ] , 1-92 ' CL [ l 9 ] . (4 IDENTICAL) 
5-lRl ' CL [ 34 ] , VhAU' CL [ 35 ] , 5-2Rl ' CL [ 3 6 ] , VH251 '  CL [ 3 7 ] , 83P2' CL [ 3 8 ]  ,Ab2022'  CL [4l ]  ,t161 '  CL [ 47 ] . (7 IDENTICAL) 
Ab2 ' CL [ 4 4 ] ,Vh383ex' CL [ 4 6] . ( 2  IDENTICAL) 
WOL [ 4 5 ] . ( IDENTICAL TO 7 HUMAN V-H-II I : TIL [ 33 ]  , 4B4 ' CL [ 48] , M26 ' CL [ 4 9 ]  , 9-l ' CL [ 5 0 ]  , TEI [ 5 4 ]  , 12-2 ' CL [ 55 ] , 20Pl ' CL [ 82 ]  . )  
LS2 ' CL [ l ] , LS5 '  CL [2 ] ,  LS6' CL [ 3 ] , LSl '  CL [ 4 ] , LS4 ' CL [ 5 ] , LS8 '  CL [ 6 ] , LS7' CL [ 2 9 ] . ( 7  IDENTICAL) 
21-2' CL [ 8 ] , 3-1' CL [ 9 ] ,  HG3' CL ( 12 ] . (3 IDENTICAL) 
2 1 /2 8 ' CL [ 1 0 ] , 8E10 ' CL ( ll ] , E3-1 0 ' CL [ l 8 ] . (3 IDENTICAL) 
5 1Pl ' CL [ l 4 ]  , AND ' CL [ l5 ]  , NE I ' CL [ l 6 ] . (3 IDENTICAL) 
783c' CL [ 2 1 ] , X17115 ' CL [22 ] . (2  IDENTICAL) 
ND' CL [ 3 0 ] . ( IDENTICAL TO 1 HUMAN V-H-II I :  U2 66 'CL [ l 3 6 ]  . )  
5-lRl ' CL [ 3 4 ] , VhAU' CL [35 ] , VH251' CL [ 37 ] , 83P2' CL [ 3 8 ]  ,M6 1 '  CL [ 4 7 ]  . ( 5  IDENTICAL) 

Mi;7�Pht5�§rHJ , �3�: 1w; i��i-�i:LHJ ;  �6rr �W1 '<Wm�ml±: �?i&t.n�A'.:�) , m� co/ [���Ht�ii�m 1 l5P l '  CL (1 J '  
MLl ' CL [h MCE' [ 4 6 J  , DR12910-�FB' CL [ 4 £ J  ,Ab17 ' CL [ 4 9 J  , M4 4 ' CL [52 J , NZU [ 55J ; 34 Hm!AN v-H-III : 1 8/2 ' CL [ 1 J , 
i�m� ?kt�itm ;��m: §?ffrro/r �6������rn; 6�n 8t m1 ��#:i7i:i J6ii�f;��£�i'. 4Yg£I�ii ;��m:�: CL�22 ] , 
�m'.9fmbfP��ii�JW 6W7l ;���£ , �hm!�5is¥g1ti�r�fW: �t�m; Km , gt r m :��#�9�fh�l ���WM��f �  l 'MOUSE 
V-H-IIB :  pINGZ006E '  cd29  ; 1 MOUSE V-H-IIIl'.: MOPC47A [ 1 1 0 ] ; AND 1 MOUS� V-H-IIID :  H37-40 '  CL [ 25 ]  . ) 

2 :  �8�g�9kHHi :r3 ' CL [ 55 ] . (2 IDENTICAL HUMAN V-H-I ;  ALSO 1 HUMAN V-H-II I : TIL [ 33 ] ; AND l MOUSE V-H-IIIA: 
3: 51Pl' CL [ 1 4 ] ,  RF-TSl '  CL�2 8 ]  , Ab2022 ' CL [ 4l ]  , M61 ' CL� 47 � I  60Pl ' CL [ 4 9 ]  , AF2'  CL [ 65 � . ( 6  IDENTICAL HUMAN V-H-I ;  ALSO 

��c�[�6f;jD�;.��rn1 : i��r gw�1 ?fB2 ' CL [l4 ] ,  SP CL [ 16 ] , CE-1 ' CL [ 41 ] , 3  Pl ' CL [ 4 7 ] ; AND 3 HUMAN V-H-I I I :  
4 :  AND' CL [l5 ] . ( IDENTICAL T O  1 HUMAN V-H-II : Pag-l ' CL [22 ] ;  AND 2 HUMAN V-H-II I :  RF-SJ2 ' CL [3 1 ] , RF-SJl ' CL [ 4 6 j  . )  
5 :  ���:'.�i� f#��6SI nt1�IL f Mbi �n(ff c�w c�D;�y r�g�:t��� 956 f ;k,;Rg1§��mrA�u�glmc�F�shef�s� �u�-H-III : 4Gl2 ' CL f l O l  ( Ab2 1 ' CLd4 ]  , M72 ' CL [2 � j  , KIM4 6HJCLJZ 9 J , U2 6 6 ' CL ( l3 6 ] , 7 0P1 ' CL ( 183 J ; 2 MOUSE V-H-I IA :  HDEX12 [ 1 5 ] , MBrl ' CL 160 i ; AND 1 MOUSE V-H-IIC : MuRSV19VH CL [ 37 ] . )  
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GENERAL NOTES : HUMAN HEAVY CHAINS SUBGROUP I ( cont ' d) 

SET 
5: ��:��rra.H3i  ,<mrr��tM�1�1¥8?[�5t�cihtm;�rsi  , M60 ' CL [ 4 2 ) ;  AND 5 HUMAN V-H-III : Abl8 ' CL [l l ) , 

SET 7: ZUC [ 54 ) , ZUC' [ 60 ] . (2 IDENTICAL) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS : 

CO!U : SET 1 :  

SET 2 :  
SET 3 :  

SET 4 :  
SET 5 :  
SET 6 :  

CDR2 : SET 1 :  
SET 2 :  
SET 3 :  
SET 4 :  
SET 5: 
SET 6 :  

COR3 : SET 1 :  
SET 2 :  

SET 3 :  

�g���LJ:h.'..�i� ;cM��
l�

?��1tHl '. f51 '  CL [ 4 ] ,  LS4 '  CL [ 5 ] , LS8 '  CL [ 6 ) , LS7 ' CL [ 2 9 ) . ( 7  IDENTICAL HUMAN V-H-I; ALSO 1 

21-2 ' CL [ 8 )  , 3-l ' CL [ 9 )  , HG3 ' CL [ l2 ) . (3 IDENTICAL) 

�w�� 1�Wh7��Er[��f ;M :Nr:U�r����b2 ,, �L my;����2¥8?1�4 t
H
tJti �

L
���K

H
�� �;�051�t [wr

, CL 
r
25 1 , 

V35 ' CL [ 13) . (IDENTICAL TO 2 MOUSE V-H-IIA: H26-l ' CL [50 ] , H26- 6 ' CL [ ll3 ] . )  

�:�:�7
L
Jl�b·���g

5
i.'..ll�

I
;g

J�f\i?����1�rnt�!f<���fr�r � f 1 l ,Xl7115 ' CL [ 22 ]  , KAS [ 26 ] . (7  IDENTICAL HUMAN 

5-lRl '  CL [ 3 4 ] , VhAU' CL [35 ] , 83P2' CL [ 3 8 ] , Ab2022 '  CL [ 4 1 ]  ,M61 '  CL [ 47 ]  . ( 5  IDENTICAL) 

LS2 ' CL [ l ] , LSS' CL [ 2 ] , LS6' CL [ 3 ] , LSl '  CL [ 4 ) , LS4 '  CL [ 5 ] , LS8 '  CL [ 6 ] , LS7 '  CL [ 2 9 ] . (7 IDENTICAL) 
21-2 ' CL [ 8 ]  , 3-l 'CL [ 9 ]  , HG3 ' CL [ l2 ] . (3 IDENTICAL) 
21/2 8 ' CL [ l 0 ) , 8El0 ' CL [ l l ] , E3-1 0 ' CL [l 8 ) . (3 IDENTICAL) 
51Pl'  CL [ 1 4 ]  , AND ' CL [ 1 5 ] , NEI' CL [ 1 6 ] , 783c' CL [ 2 1 ] , Xl 7115 '  CL [22 ]  . (5 IDENTICAL) 
5-lRl ' CL [ 34 ] , VhAU' CL [ 35 ] , VH251 '  CL [ 37 ] , 83P2 'CL [ 3 8 ]  , M61 '  CL [ 4 7 ] . (5 IDENTICAL) 
Ab2' CL [ 4 4 ] , Vh383ex' CL [ 4 6] . (2 IDENTICAL) 

LS2' CL [ l ] , LSS ' CL [ 2 ] , LS6' CL [ 3 ] , LSl ' CL [ 4 ] , LS8' CL [ 6 ] , LS7' CL [ 29 ]  • ( 6  IDENTICAL) 

����m�
2
1s6��i;i��m�s��1fc�Ym. �3¥c:£m1 ��1?�1Ym: ���ibr . r

ousE V-H-IB : PJ1 4 ' CL [33] ; AND 5 MOUSE 

ND ' CL [ 30 ] . ( IDENTICAL TO 1 HUMAN V-H-III : U2 6 6 ' CL [ l36 ]  . )  

IDENTICAL SETS OF J-MINIGENES : 

SET 1 :  

SET 2 :  
SET 3 :  
SET 4 :  

SET 5 :  
SET 6 :  

SET 7 :  
SET 8 :  
SET 9 :  
SET 1 0 :  

k��
L
J�h.'..t�

5
�i:M

2
! · ��

L
J�h.'..t�}

'
�Wb£m;6Whg�����mhr;kt��rW1§

BO
��flMn; cw��J

9
v:E�m�

AL 
30Pl' CL [ 5 ]  ,Ab25' CL [ 12 ] , 60P2' CLJ 1 8 J , 63Pl '  CL [ 1 9 ]  l. 56Pl' CLJ25 J  LM74 '  CL [2 8 ] , Tid33J 0HN . 1 4 '  CL [ 4 1 ]  ,M26 '  CL [ 4 9 ] , 
VHlO .  7 ' CL [ 63 ]  , K6H6 ' CL [ 6 8 ]  , K4B8 CL [ 6 9 ]  , KSBS ' CL[ 1 0 ]  , KSC7 CL [ 1 1 ]  , K5G5 ' CL [72 ]  , K6F:>' CL [ 73 ]  , 2 0Pl ' CL [ 82 ] ; AND 1 
MOUSE V-H-IIID :  H37- 4 0 ' CL [25 ] . )  
1B9/F2 ' CL [ 7 ] . (IDENTICAL TO 1 MOUSE V-H-IIB : pING2006E 'CL [ 2 9 ] ; AND 1 MOUSE V-H-IIIA: MOPC47A [ ll0 ] . )  
21/28 '  CL [ 1 0 ] . (IDENTICAL TO 1 HUMAN V-H-III : TIL [33 ] . )  
5 1Pl ' CL

F
4 J  RF-TSl ' CL

£
28 ]  , M6l ' CL�47� , 60Pl ' CL�49 ]  , AP2 ' CL [ 65� . ( 5  IDENTICAL HUMAN V-H-I; ALSO 6 HUMAN V-H-II :  5�� ;  �t f 4� j�{��rr�£h�i �r CL [ 1 4 ] ' SP ' CL [ 1 6 ] , E-1  ' CL [ 4 1 ) , 3 Pl '  CL  [ 47 ] ;  AND 3 HUMAN V-H-III : 38Pl' CL  [36 ] ' 

AND ' CL [ l5 ] . ( IDENTICAL TO 1 HUMAN V-H-II : Pag-l ' CL [ 22 ] ; AND 2 HUMAN V-H-III : 'RF-SJ2 ' CL [31 ]  ,RF-SJl ' CL [ 4 6 ]  . )  
7 83c' CL [ 2 1 ] , Xl 7115 '  CL [22 )  , EVl-15'  CL [ 25 ] , ND' CL [ 30 ]  ,Ab2' CL [ 44 ] .  ( 5  IDENTICAL HUMAN V-H-I; ALSO 3 HUMAN 

�r�4��i ci�28����WEt'rmt : �BWb11f1m; �t
[29 ] ; AND 6 HUMAN V-H-II I :  4Gl2 ' CL [ l 0 ]  ,Ab2l ' CL [ 24 ]  ,M72 ' CL [27 ] , 

TH9' CL [ 23 ) . (IDENTICAL TO 1 HUMAN V-H-II I :  DOB [ 62 ]  . )  
8 3P2 ' CL [3 8 ] . (IDENTICAL TO 2 HUMAN V-H-II :  Ab2 6 ' CL [ 1 8 ] , M6 0 ' CL [ 4 2 ] ; AND 1 HUMAN V-H-III : Abl8 ' CL [ ll ] . )  
ZUC [54 ] , ZUC ' [ 60 ] . ( 2  IDENTICAL) 
TH3 ' CL [ 55] . ( IDENTICAL TO 1 HUMAN V-H-II I :  TIL [33] . )  

SPECIFIC NOTES : HUMAN HEAVY CHAINS SUBGROUP I 

7) 1B9/F2' CL : FROM A PATIENT WITH B CELL ACUTE LYMPHOCYTIC LEUKEMIA WITH CHARACTERISTIC t ( 8 ;  1 4 )  CYTOGENETIC TRANSLOCATION 
AT DIAGNOSIS . 

10 )  21/28 ' CL :  FROM SPLEEN CELLS OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT . 
11 )  8El 0 ' CL :  FROM PERIPHERAL BLOOD LYMPHOCYTES OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT. 
12) HG3 ' CL :  THE AMINO ACID SEQUENCE IS OBTAINED. BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL LIVER 

GENOMIC DNA. 
1 4 )  51Pl ' CL :  FROM HUMAN FETUS AT 130 DAYS OF GESTATION . 
16 )  NEI ' CL :  FOR ALIGNMENT, TWO RESIDUES, SER GLU, ARE PLACED AT POSITION 116J.  
2 1 )  783c ' CL :  ALSO KNOWN AS 783 ' CL .  FOR ALIGNMENT, EIGHT RESIDUES, TRP TYR PRO ASN SER ASP TYR TYR, ARE PLACED AT POSITION 

1 16G. 
22 )  Xl7115 ' CL :  IT IS AN IGM MEMBRANE BOUND FORM. FOR ALIGNMENT, SIX RESIDUES : TRP TYR PRO ASN SER ASP, ARE PLACED AT 

POSITIONS l O OE .  
2 3 )  TH9 ' CL :  THIS HYBRIDOMA WAS GENERATED B Y  FUSION OF PERIPHERAL BLOOD CELLS OF A PATIENT WITH LEPROSY ANO THE HUMAN 

MYELOBLASTOID CELL LINE GM4 672 . TERMrnATION AT POSITION 107 . TH9 MIGHT BE A PSEUDOGENE . 
25) EVl-15' CL: THE HYBRIDOMA WAS PRODUCED BY FUSING HUMAN B LYMPHOCYTES WITH THE SPAZ CELL LINE. THE THIRD CDR IS VERY LONG 

REQUIRING TO PLACE FIVE AMINO ACID RESIDUES AT POSITION lOOK :  PHE TYR ASP GLY MET . 
26 ) P:AS :  IT IS A HUMAN MONOCLONAL RHEUMATOID FACTOR FROM THE PLASMA OF PATIENT WITH MIXED CRYOGLOBULINEMIA 
27 )  BOP.' : IT IS A HUMAN MONOCLONAL RHEUMATOID FACTOR FROM '.\'HE PLASMA OF PATIENT WITH MIXED CRYOGLOBULINEMIA 
30 )  ND' CL : THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF MOUSE CDNA. IT 

CORRESPONDS TO THE AMINO ACID SEQUENCE DETERMINED EARLIER EXCEPT THAT THE AMINO ACID SEQUENCE DETERMINATION GAVE 
PCA AT POSITION 1 ,  VAL AT 2 ,  VAL AT 3� ,  GLY AT 35 ,  ILE AT 4 8  AND HIS AT 4 9 .  

33) :RF-TS3 ' CL :  ASP OCCURS AT POSITION 1 0 4  INSTEAD O F  THE USUAL GLY. 
3 9 )  MOT : PAPAIN CLEAVES BETWEEN ARG 56  AND THR 57, AND BETWEEN ARG 62 AND SER 63 . 
43

1 l.ambda I�G���-c��I��FE�l��
M
p��; 0�T�

G
�NMH��0�15�u�L&0B�����g

G
��� �go�:

NA
m�o��

T
�m ������uwi�� TWO MORE 

RESIDUES LEU AND ALA BETWEEN lOOJ AND lOOK .  
4 9 )  60P l ' CL :  FROM HUMAN FETUS AT 130 DAYS OF GESTATION . 
5 4 )  ZUC : IT WAS FROM A CASE OF HEAVY CHAIN DISEASE . 
55 )  TH3 ' CL :  THIS HYBRIDOMA WAS GENERATED BY FUSION OF PERIPHERAL BLOOD CELLS OF A PATIENT WITH LEPROSY AND THE HUMAN 

MYELOBLASTOID CELL LINE GM4 672 . 
57 ) OMM' CL : THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN CELL LINE CDNA . 

IT WAS FROM A CASE OF HEAVY CHAIN DISEASE.  
5 8 )  BOT: IT WAS FROM A CASE OF IGM HEAVY CHAIN DISEASE . 
60 )  ZUC' : IT WAS OBTAINED FROM THE SAME PATIENT AS ZUC, AND EXISTED IN A MONOMER FORM. 
61) WIS : IT WAS FROM A CASE OF HEAVY CHAIN DISEASE . ITS RESIDUES AT POSITIONS 108 AND 1 0 9  ARE ASN AND CYS RESPECTIVELY, 

WHICH DO NOT CORRESPOND TO THE USUAL RESIDUES FOUND AT THESE POSITIONS IN HUMAN HEAVY CHAIN SUBGROUP I .  
62 )  VAU: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
63) LEB : IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
64) SAC : IT WAS FROM A CASE OF HEAVY CHAIN DISEASE . 
65) AF2 ' CL :  TRIS D-J SEGMENT WAS FROM AN EPSTEIN-BARR VIRUS TR.l\NSFORMED HUMAN B-CELL LINE AF2 . THE D-SEGMENT SHOWED 65% 

HOMOLOGY TO MOUSE DFL16 MINIGENE AND WAS THUS DESIGNATED AS DHFL16 .  

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING : 
AT POSITION RESIDUES 

lOOJ (TYR,ALA) 
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I 
l 
\ 
\ 

.l:iUMA:t Jil;AVJ: 1,;tiA.U'l.::i .::iU.tlla�UUl:' .1..1. 
INVARIANT l 2* 3* 4 5* 6* 7 8 9 1 0 *  1 1 *  1 2 *  13 1 4 *  15 16 17 1 8 *  1 9  2 0  
RESIDUES 1 5 P l  Ll 6 MLl M7l F l 9L l 6  F l 9ML1 6 - lGl VHVI VH6 A l O  FK-0 0 1  A4 3 l  7 1-2 C 6B2 7 1 - 4  5 8 P 2  SUP-Tl A b 2 6  l- 9 I I  l 2 G-l 

' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL VH-JA ' CL ' CL ' CL # # # 41 ' CL 

1 0  
1 1  
1 2  
1 3  

F 1 4  
R 1 5  

1 i�  
1 8  
1 9  

2 0  
2 1  
22 
23 
24 

25 
2 6  
2 7  
2 8  
2 9  

30 
31 

c 32 

D �� R 
1 ��A 

35B 
3 6  
3 7  

3 8  
3 9  
4 0  

F 
4 1  

R 4 2  

2 4 3  
4 4  
4 5  
4 6  
4 7  

4 8  
4 9  
5 0  
5 1  
5 2  

52A 
52B 
52C 
5 3  

c 5 4  

D 5 5  
R 5 6  

2 �� 
5 9  

6 0  
6 1  
6 2  
6 3  
6 4  

6 5  
6 6  
6 7  
6 8  
6 9  

7 0  
7 1  
7 2  
7 3  
7 4  

7 5  
7 6  
7 7  
7 8  
7 9  

F 8 0  

R g 
3 82A 

82B 

82C 
83 
8 4  
8 5  
8 6  

8 7  
8 8  
8 9  

LEU ( . 9 8 )  

GLY ( . 9 8 )  

LEU 

PR0 ( . 9 8 )  

THR ( .  9 6 )  
LEU ( .  9 8 )  

LEU ( .  9S ) 
THR ( . 9 6 )  

CYS 

GLY ( .  9 8 )  

TRP ( . 98 ) 

ARG 
GLN ( . 9 6 )  

PRO ( .  9 8 )  

LEU ( .  9 6 )  
GLU 

TRP ( . 9 8 )  

ARG 

ASP ( . 9 8 )  

SER ( . 9 8 )  

ASN 

LEU 

ASP ( .  9 8 )  

GLN GLN GLN GLN 
VAL VAL VAL VAL 
GLN GLN GLN GLN 
LEU LEU LEU LEU 

GLN GLN GLN GLN 
GLN GLN GLN GLN 
SER SER SER SER 
GLY GLY GLY GLY 
PRO PRO PRO PRO 

GLY GLY GLY GLY 
LEU LEU LEU LEU 
VAL VAL VAL VAL 
LYS LYS LYS LYS 
PRO PRO PRO PRO 
SER SER SER SER 
GLN GLN GLN GLN 
THR THR THR THR 
LEU LEU LEU LEU 
SER SER SER SER 

LEU LEU LEU LEU 
THR THR THR THR 
CYS CYS CYS CYS 
ALA ALA ALA ALA 
ILE ILE ILE ILE 

SER SER SER SER 
GLY GLY GLY GLY 
ASP ASP ASP ASP 
SER SER SER SER 
VAL VAL VAL VAL 

SER SER SER SER 
SER SER SER SER 
ASN ASN ASN ASN 
SER SER SER SER 
ALA ALA ALA ALA 
ALA ALA ALA ALA 
TRP TRP TRP TRP 
ASN ASN ASN ASN 
TRP TRP TRP TRP 
ILE ILE ILE ILE 

ARG ARG ARG ARG 
GLN GLN GLN GLN 
SER SER SER SER 
PRO PRO PRO PRO 
SER SER SER SER 

ARG ARG ARG ARG 
GLY GLY GLY GLY 
LEU LEU LEU LEU 
GLU GLU GLU GLU 
TRP TRP TRP TRP 

LEU LEU LEU LEU 
GLY GLY GLY GLY 
ARG ARG ARG ARG 
THR THR THR THR 
TYR TYR TYR TYR 

TYR TYR TYR TYR 
ARG ARG ARG ARG 

SER SER SER SER 
LYS LYS LYS LYS 

TRP TRP TRP TRP 
TYR TYR TYR TYR 
ASN ASN ASN ASN 
ASP ASP ASP ASP 
TYR TYR TYR TYR 

ALA ALA ALA ALA 
VAL VAL VAL VAL 
SER SER SER SER 

VAL VAL VAL VAL 
LYS LYS LYS LYS 

SER SER SER SER 
ARG ARG ARG ARG 
ILE ILE ILE ILE 
THR THR THR THR 
ILE ILE ILE ILE 

ASN ASN ASN ASN 
PRO PRO PRO PRO 
ASP ASP ASP ASP 
THR THR THR THR 
SER SER SER SER 

LYS LYS LYS LYS 
ASN ASN A$N ASN 
GLN GLN GLN GLN 
PHE PHE PHE PHE 
SER SER SER SER 

LEU LEU LEU LEU 
GLN GLN GLN GLN 
LEU LEU LEU LEU 
ASN ASN ASN ASN 
SER SER SER SER 

VAL VAL VAL VAL 
THR THR THR THR 
PRO PRO PRO PRO 
GLU GLU GLU GLU 
ASP ASP ASP ASP 

90 TYR ( .  9 8 )  

THR THR THR THR 
ALA ALA ALA ALA 
VAL VAL VAL llAL 
TYR TYR TYR TYR 
TYR TYR TYR TYR 9 1  

9 2  CYS ( . 9 8 )  CYS CYS CY:S CYS 
ALA ALA ALA ALA 
ARG ARG ARG ARG 

93 
94 
9 5  
9 6  

9 7  
9 8  
9 9  

1 0 0  
1-00A 

c i88� 
D 1 0 00 R l O OE 
3 l O OF 

l O O G  
l OOH 
l O O I  
l O O J  
l O O K  

1 0 1  
1 0 2  
103 
1 0 4  
1 0 5  

1 0 6  
F 1 0 7  
R 1 0 8  

q�g 

ASN GLU GLU ALA 
GLN LEU GLU LEU 

ARG GLY THR THR 
GLY ASP GLY GLY 
THR ALA LEU ASP 
ARG PHE PHE ALA 
ALA --- --- PHE 

GLY --- --- ---
THR --- --- - - ­
LYS --- --- ---

ASN ---
TRP --- --- ---
PHE --- --- ---
ASP ASP ASP ASP 
PRO ILE TYR ILE 

TRP ( .  9 5 )  TRP TRP TRP TRP 
GLY GLY GLY GLY. GLY 

GLN GLN GLN GLN 

GLY GLY GLY GLY GLY 
THR THR THR THR 
LEU MET LEU MET 

VAL ( .  9 7 )  VAL VAL VAL VAL 
THR THR THR THR 

GLN 
VAL 
GLN 
LEU 

GLN 
GLN 
SER 
GLY 
PRO 

GLY 
LEU 
VAL 
LYS 
PRO 
SER 
GLN 
THR 
LEU 
SER 

LEU 
THR 
CYS 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 

SER 
SER 
ASN 
SER 
ALA 

ALA 
TRP 
ASN 
TRP 
ILE 

ARG 
GLN 
SER 
PRO 
SER 

ARG 
GLY 
LEU 
GLU 
TRP 

LEU 
GLY 
ARG 
THR 
TYR 

TYR 
ARG 

SER 
LYS 

TRP 
TYR 
ASN 
ASP 
TYR 

ALA 
VAL 
SER 
VAL 
LYS 

SER 

AB.G 
ILE 
THR 
ILE 

ASN 
PRO 
ASP 
THR 
SER 

LYS 
ASN 
GLN 
PRE 
SER 

LEU 
GLN 
LEU 
ASN 
SER 

VAL 
THR 
PRO 
GLU ASP 
THR 
ALA 
VAL 
TYR 
TYR 

CY:S 
ALA 
ARG 

GLU 
LEU 

GLY 
ASP 

ALA 

PHE 

GLN 
VAL 
GLN 
LEU 

GLN 
GLN 
SER 
GLY 
PRO 

.GLY 
LEU 
VAL 
LYS 
PRO 

SER 
GLN 
THR 
LEU 
SER 

LEU 
THR 
CYS 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 

SER 
SER ASN 
SER 
ALA 

ALA 
TRP 
ASN 
TRP 
ILE 

ARG 
GLN 
SER 
PRO 
SER 

ARG 
GLY 
LEU 
GLU 
TRP 

LEU 
GLY 
ARG 
THR 
TYR 

TYR 
ARG 

SER 
LYS 

TRP 
TYR 
ASN 
ASP 
TYR 

ALA 
VAL 
SER 
VAL 
LYS 

SER 
ARG 
ILE 
THR 
ILE 

.l\SN 
PRO 
ASP 
THR 
SER 
LYS 
ASN 
GLN 
PHE 
SER 

LEU 
GLN 
LEU 
ASN 
SER 

VAL 
THR 
PRO 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
GLU 
GLU 

THR 
GLY 
LEU 

PHE 

GLN 
VAL 
GLN 
LEU 

GLN 
GLN 
SER 
GLY 
PRO 

GLY 
LEU 
VAL 
LYS 
PRO 
SER 
GLN 
THR 
LEU 
SER 

LEU 
THR 
CYS 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 
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GLY 
MET 
ASP 
VAL 
TRP. 
GLY 
GLN 
GLY 
THR �� 

leu 
val 
ASP 
TRR 
SER 
LYS 
ASN 
GLN 
PRE 
SER 
LEU 
arq 
LEU 
ser 
SER 
VAL 
THR 
ala 
ala 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
ARG 
TYR 
ASP 
TYR 
TYR 
GLY 
SER 
SER 
TYR 
PHE 
ASP 
TYR 

TRP 
GLY 
GLN 
GLY 
SER 
LEU VllT. 

ser 
val 
A:SP 
�I� 
LYS 
ASN 
GLN 
PHE 
SER 
LEU 
lys 
LEU 
ser 
SER 
VAL 
TRR 
ala 
ala 
ASP 
THR 
ALA 
VAL 
TYR 
cys 
CYS 
ALA 
ARG 

leu ser S9J: ser ser 
val val val· val val 
ASP KSP ASP ASP ASP 
THR THR THR THR THR 
SER SER SER leu SER 
LYS LYS LYS LYS LYS 
ASN ASN ASN ASN ASN 
GLN GLN GLN asn GLN 
PHE PHE PHE PHE PHE 
SER SER SER SER SER 
LEU LEU LEU LEU LEU 
arq asn lys lys met 
LEU LEU LEO LEU LEU 
ser ser ser ser thr 
SER SER SER SER SER 
VAL VAL VAL VAL VAL 
THR THR THR THR TRR 
ala ala ala ala ala 
ala ala ala ala ala 
ASP' ASP ASP ASP ASP 
THR THR THR THR ser 
ALA ALA ALA ALA ALA 
VAL VAL VAL VAL VAL 
TYR TYR TYR TYR TYR 
TYR cys TYR TYR TYR 
CYS CYS CYS CYS CYS 
ALA ALA ALA thr ALA 
ARG ARG ARG ARG ARG 
GLU --­
ARG ---
ASP --­
TYR -- ­
ARG --­
LEU ---

ASP --­
TYR ---
TRP --­
GLY - - ­
GLN ---
GLY -- ­
SER - - ­
LEU - - ­
VAL ---

ALA 
ARG 
GLY 
ASP 
LEU 
GLY 
VAL 
ALA 
MET 
VAL 
TYR 
ALA 
GLN 
ASP 
PRO 
GLY 
MET 
ASP 
V!\,L 
TRP 
GLY 
GLN 
GLY 
THR 
THR 
VAL 

PRO 
GLY 
TYR 
GLY 
ASP 
THR 
SER 
VAL 
.><RG 
LYS 
ARG 
VAL 
TRP 
ASN 

MET 
ASP 
LEU 
TRP 
GLY 
GLN 
GLY 
THR 
THR 
\'?';:I.. 

GLY 
TYR 
ASP 
THR 
GLY 
GLY 
TYR 
MET 
ALA 
ARG 

GLY 
PHE 
ASP 
TYR 
TRP 
GLY 
PRO 
GLY 
THR 
ARG 
�!':� 

ile ile 
GLY GLY 

��= �t� 
arg asn 

asp ---

!!! :::::: 
�r; �!� 
£� �;� 
thr thr 
qlu asn 
TYR TYR 

ile ile 
GLY GLY 

�ii tr! 
phe TYR 

t¥r his 
his thr 

qly gly 
thl: ser 
ser thr 
ASP tyr 
asp TYR 

ile ile 
GLY GLY 

m �!r 
asp TYR 
pro 

�;� ih; 
asp gly 
as� i!! �in tyr 
TYR TYR 

ile 
GLY 

m 
asp 

pro 

glu 
asn 

asp 

!!i 
qln 
TYR 

asn asn thr ser ALA 
pro pro thr pro lro 

��� i�� l�� i!� ph! 
asn 
pro 
SER 
leu 
arq 

ALA lro 

ph! 
LYS arg arg LYS gln 

gly SER SER SER qly 
ARG ARG ARG ARG ARG 
val val val val val 
THR THR THR THR THR 
met ILE met met met 

gly 
ARG 
val 
THR 
ILE 

qln 

qly 
ARG 
val 
THR 
met 

leu ser leu ser leu ser 
val val val val val val 

leu 
val 
ASP 
THR 
SER 

ASP ASP ASP ASP ASP ASP 
THR THR THR arq THR TRR 
SER SER SER SER SER SER 

LYS LYS 
ASN ASN 
GLN GLN 
PHE PHE 
SER SER 

LYS LYS LYS arg LYS 
ASN ASN ASN ASN ASN 
GLN GLN GLN GLN GLN 
PHE PHE PRE PHE PRE 
SER tyr SER SER SER 

LEU LEU LEU LEU LEU LEU LEU 
��o ti� arq lys arq asn arg 

LEU LEU LEU LEU LEU 
ser arg 
SER SER ��� phe ��� ��� ��� 
VAL VAL VAL VAL VAL met VAL 
THR THR THR THR THR ser THR 
ala ala ala ala ala ala ala 
ala ala ala ala ala ala ala 
ASP ASP ASP ASP ASP ASP ASP 
THR THR THR TRR THR THR THR 
ALA ALA ALA ALA ALA ALA ALA 
VAL VAL VAL VAL VAL met VAL 
TYR TYR TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR TYR phe 
CYS CYS CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA ALA asn 
ARG ARG ARG ARG ARG ARG 
GLU GLY ASN 
GLY PRE LEU 
HIS MET ILE 
THR VAL ALA 
ALA ARG tGLY 
ALA GLY CYS 
PRO ILE ILE 
PHE MET 
--- TRP 
--- ASN 

TYR 
TYR 

--- TYR 

--- MET 
ASP ASP ASP 
TYR VAL VAL 
TRP TRP TRP 
GLY GLY GLY 
GLN LYS GLN 
GLY GLY GLY 
SER THR SER 
LEU TRR LEU 
::'.�� �� �� 

TRP 
GLY 
SER 
ASP 
PHE 
ASP 
HIS 

TRP 
GLY 
GLN 
GLY 
TRR 
THR 
VAL 
"'"" 

GLY TRP 
ASN GLY 
PRO SER 
PRO ASP 
PRO PHE 
TYR ASP 
TYR HIS 
ASP 
ILE 
GLY 
TRR 
GLY 
SER 
ASP 
ASP 
GLY 
ILE 
ASP 
VAL 
TRP TRP 
GLY GLY 
GLN GLN 
GLY GLY 
THR TRR 
THR THR 
VAL VAL '1 T >;  THR 

GLN 
VAL 
his 
LEU 

e� �k� �*� ��f e� e�f 
thr asn thr thr thr thr 
LEU LEU LEU LEU LEU LEU 

gt� �rn ai� �rn �i� �r� ��� 
trp SER iER SER SER asn SER 
GLY GLY GLY GLY GLY GLY GLY 
ala PRO PRO PRO PRO PRO PRO 
GLY ala ala ala ala thr ala 
LEU L'EU LEU LEU LEU LEU LEU 
leu VAL VAL VAL VAL VAL VAL 
LYS LYS LYS LYS ara LYS LYS 
PRO PRO ala PRO PRO PRO PRO 

��� �� �� ��� ��� �� �r: 
THR THR THR TRR THR THR pro 
LEU LEU LEU LEU LEU LEU LEU 
SER thr thr thr thr thr thr 
LEU LEU LEU LEU LEU LEU LEU 
THR THR TRR THR THR TRR THR 
CYS CYS CYS CYS CYS CYS CYS 
ALA thr thr thr thr thr thr 
.,.-al phe phe leu phe leu phe 

m �� ��� m �r� ��� ��� 
gly phe leu phe phe leu phe 
pro SER SER SER SER SER SER 
phe leu VAL leu leu leu leu 

SER SER asn SER SER thr SER 
gly SER thr thr qly thr thr 
tyr thr arq ser llu asp ser 

i� �r �r �!r �� �!r :;i 
;Ii ::i �i �i � ::1 
qly ser ser ala qly ser 

TRP TRP TRP TRP TRP TRP TRP 
_ val ILE ILE ILE ILE ILE ILE 
ARG ARG ARG ARG ARG ARG ARG 
GLN GLN GLN GLN GLN GLN arq 
pro pro pro pro pro qly pro 
PRO PRO PRO PRO PRO PRO PRO 
gly qly qly qly gly gly qly 

�1� �r� !r: !I! �t: �� !1: 
pro LEU LEU LEU LEU LEU LEU 
��� � �� �¥ �� � �� 

ile LEU LEU LEU LEU LEU LEU 
GLY ala ala ala ala ala ala 
9lu ARG ARG leu trp trp ARG 
ile ile ile ile asp leu ile 

asp asp asp ile leu al!X 

--- --- --- TYR ---

his trp trp trp leu trp asx 
asp asp asp asn asp asx 

qly asp asp asp asp asp asp 

��� i;; i;; i;� i;� i;; �i: 
thr tyr tyr tyr tyr arg tyr 
TYR TYR TYR TYR TYR phe trp 

asn asx qly ser qly ser ser 
pro thr thr thr ala pro ·thr 
SER SER SER SER SER SER SER 
leu leu leu leu leu leu leu 
thr qlu glu LYS qlu LYS arq 

SER thr thr thr thr SER thr 
ARG ARG ARG ARG ARG ARG ARG 
val leu leu leu leu leu leu 
Tl!R THR THR THR al.a THR ser 
met ILE ILE ILE val val ILE 
ser ser ser ser ser thr ser 
leu lys lys lys lys arq lys 
ASP ASP ASP ASP ASP ASP asn 
THR THR TRR THR THR THR asp 
SER SER SER SER SER SER SER 
LYS arg LYS LYS LYS LYS LYS 
ASN ASN ASN ASN ASN ASN ASN 
GLN GLN GLN GLN GLN GLN GLN 
PRE val val val val val val 
SER val val. val val val val 

LEU 
tr� 
thr 
SER 
VAL 
THR 
ala 
ala 
ASP 
TRR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
ARG 

LEU 
thr 
met 

asp 
PRO 
val 
ASP 
TRR 
ALA 
thr 
TYR 
TYR 
CYS 
ALA 
ARG 

LEU LEU LEU LEU LEU. 
lys thr ser thr ·ila 
val met met met met 
thr thr ASN thr ile 
asn asn thr asn asn 
met met VAL met VAL 
��� ;;� i�� ;;� ;;3 
ala val gly val val 
ASP ASP ASP ASP ASP 
THR THR THR THR THR 
ALA ALA ALA ALA ALA 
thr thr thr thr thr 
TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR 
CYS CYS CY'S CYS CYS 
ALA ALA ALA val ALA 
ARG ARG ARG his ARG 

GLY ILE MET ILE SER ARG VAL 
PRO THR GLN ASN CYS HIS VAL 
CYS VAL 
GLU ILE 
ALA PRO 
TYR ALA 
CYS PRO 
THR ALA 
ASP GLY 
ASP TYR 
ALA 
PRO 
GLN 
ALA 
' #  
TYR 
PHE MET 
GLN ASP 
HIS VAL 
TRP TRP 
GLY GLY 
GLN ARG 

VAL ASN GLY PRO ASN 
THR TRP SER ARG SER 
MET GLY GLN THR VAL 
VAL GLU TYR LEU MET 
ARG GLY PRE ALA ALA 
GLU TYR --- --- GLY 
VAL PRE --- TYR 
MET --- --- TYR 
ILE --- --- TYR 
THR --- --- TYR 
SER --- --- TYR 
ASN ---
ALA - - - --­
PRE --- -- -
--- --- --- PRE MET 
ASP ASP ASP ASP ASP 
ILE LEU TYR VAL VAL 
TRP TRP TRP TRP TRP 
GLY GLY GLY GLY GLY 
GLN ARG GLN GLN LYS 

GLY GLY GLY GLY GLY GL'Y GLY 
THR THR THR ILE THR THR 
PRO MET LEU LEU LYS THR 
VAL VAL VAL VAL VAL VAL 
THR THR THR THR ALA THR 
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HUMAN HEAVY CHAINS SUBGROUP II (cont ' d) 

4 6  4 7 
MCE' 37Pl 

# ' CL 

4 8 *  4 9 *  5 0 *  5 1 *  52 53 54 55 5 6  
DR Abl 7 LES-B LES-A M4 4 Ly 6 6  JBL2 NZU SA 

1 2 9 1 0  ' CL ' CL ' CL ' CL ' CL ' CL # 
57 58 5 9  
CAR SPA I O  

# 
# -2F8 # # # # # 

1 0  
1 1  
1 2  
1 3  

' CL 

ri: rr: 
thr thr 
LEU LEU 

i1s i1s 
�E� iE� 
GLY GLY 
PRO PRO 

thr thr 
LEU LEU 
VAL VAL 
LYS LYS 

F 
1 4  

R 1 5  

PRO PRO 
thr thr 

1 g glu GLN 
THR TllR 

1 8  
1 9  

2 0  
2 1  
2 2  
2 3  
2 4  

2 5  
2 6  
2 7  
2 8  
2 9  

3 0  

LEU LEU 
thr thr 
LEU LEU 
TllR THR 
CYS CYS 
thr thr 
phe phe 
SER SER 
GLY GLY 
phe phe 
SER SER 
leu ile leu 
SER SER SER 

31 thr SER thr 
C 3 2  ser tyr gly 
D �� �;l �� �il R 
l ��A �!l �;l 

3 5B gly gly 
3 6 TRP TRP TRP 
3 7  I L E  ILE ILE 

3 8  
3 9  
4 0  

F 4 1  

R 4 2  

2 4 3  
4 4  
4 5  
4 6  
4 7  

48 
49 
5 0  
5 1  
5 2  

5 2 A  
52B 
5 2 C  
5 3  

c 5 4  

D 5 5  
R 5 6  
2 �� 

5 9  

6 0  
6 1  
6 2  
6 3  
6 4  

6 5  
6 6  
6 7  
6 8  
6 9  

7 0  
7 1  
7 2  
7 3  
7 4  

7 5  
7 6  
7 7  
7 8  
7 9  

F 8 0  

R � �  3 82A 
82B 

82C 
8 3  
8 4  
8 5  
8 6  

8 7  
8 8  
8 9  
9 0  
91 

9 2  
9 3  
9 4  
9 5  
9 6  

9 7  
98 
99 

100 
1 0 0A 

ARG ARG ARG 
GLN GLN GLN 
arg pro pro 
PRO PRO PRO 
gly gly gly 

;1: �r� ir: 
LEU LEU LEO 
GLU GLO GLU 
TRP TRP ser 

LEU ile val 
ala GLY ala 

1�: 11; t!� 
asn TYR TYR 

trp tyr 
asp ser 
asp gly 
asp ser 
ASN thr 
arg asn 
TYR TYR 

trp 
asp 
asp 
asp 
lys 
leu 
TYR 

ser asn ser 
pro pro pro 
SER SER SER 
leu leu leu 
arg LYS LYS 

SER SER SER 
ARG AB.G ARG 
leu val leu 
THR THR THR 
gly ILE ILE 

thr ser thr 
lys val lys 
ASP ASP ASP 
THR THR THR 
SER SER SER 

arg LYS LYS 
ASN ASN ASN 
GLN GLN GLN 
val PllE va1 
val SER val 
LEU LEU LEU 
thr lys thr 
ile LEU met 
thr ser thr 

SER 

met VAL met 
asp THR asp 
PRO ala PRO 
val ala val 
ASP ASP thr 
ser TllR gln 

i�¥ �kt ti� 
TYR TYR ile 
phe TYR thr 
CYS CYS met 
ALA ALA his 
his ARG thr 
ARG GLU ASP 
PRO GLY VAL 

PRO ALA PRO 
TRP TRP LEU 
ARG GLY TYR 
PHE TYR PHE 
THR SER GLY 

C 
l O OB GLY 

D mg t�� 
GLY SER 
TYR TllR 
ASP SER 
TYR CYS R lOOE GLY 

3 l O OF GLY 

l O O G  
l O O!l 
l O O I  
l O O J  
l O O K  PllE 

1 0 1  ASP 
1 0 2  

TYR 

TYR 
ILE 
ASN 

ALA PllE 
PHE 

ASP ASP 
ILE TYR 

1 0 3  TRP TBB TRP 
GLY GLY\ 
GLN GLN 

1 0 4  GLY 
1 0 5  GLN 

1 0 6  GLY 
F 1 0 7  TllR 
R 1 0 8  LEU 

4 m �� 
GLY GLY 
TllR THR 
MET LEU 
VAL VAL 
TllR THR 

ALA 
val 
tyr 
GLY 

i�� 
leu 
SER 
asn 
tyr 
tyr 
trp 

TRP TRP 
ILE ILE 

ARG ARG 
GLN GLN 
pro pro 
PRO PRO 
gly gly 
lys lys 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

ile ile 
GLY GLY 

¥�� �t� 
asn asn 

tyr 
arg 
gly 
ser 
val 
lys 
TYR 

his 
ser 
gly 
arg 
thr 
thr 
TYR 

asn asn 
pro pro 
SER SER 
leu leu 
glu thr 
SER SER 
ARG ARG 
val val 
THR THR 
ILE ILE 

ser ser 
val val 
ASB ASP 
ser TllR 
SER SER 

LYS LYS 
ASN": ASN 
GLN GLN 
PHE PHE 
phe SER 

LEU LEU 
lys lys 
met LEU 
ser thr 
SER SER 

VAL ala 
THR THR 
ala ala 
ala ala 
ASP ASP 
THR THR 
ALA ALA 
ile VAL 
TYR TYR 
TYR TYR 

CYS CYS 
ALA ALA 
ARG ARG 
CYS GLY 
ALA PRO 

VAL CYS 
ILE GLU 
THR ALA 
LEU TYR 
LEU CYS 

GLY 
TYR 
CYS 
ALA 
ASN 

GLY 
ASP 
CYS 

# 
PllE 

ASP 
TYR 
TRP 
GLY 
GLN 

GLY 
TllR 
LEU 
VAL 
THR 

TllR 
ASP 
ASP 
ALA 
PRO 

GLN 
ALA 

# 
TYR 
PllE 

GLN 
HIS 
TRP 
GLY 
GLN 

GLY 

TRP 
ILE 

ARG 
GLN 
pro 
PRO 
gly 
lys 
GLY 
LEU 
GLU 
TRP 

ile 
GLY 

his 

gly 
arg 
thr 
thr 
TYR 

asn 
pro 
SER 
leu leu 
thr LYS 

SER SER 
ARG ARG 
val leu 
THR THR 
ILE ILE 

ser thr 
val lys 
ASP ASP 
THR TllR 
SER SER 

LYS LYS 
ASN ASN 
GLN GLN 
PHE val 
SER val 
LEU LEU 
lys thr 
LEU met 
thr thr 
SER asn 
VAL met 
TllR asp 
ala PRO 
ala val 
ASP ASP 

THR THR 
ALA ALA 
VAL thr 
TYR TYR 
phe TYR 

CYS CYS 
ALA ALA 

his 
GLY THR 
PRO THR 

CYS ARG 
GLU ILE 
ALA PllE 
TYR 
CYS 

THR 
ASP 
ASP 
ALA 
PRO 

GLN 
ALA 

# 
TYR 
PllE 

GLN ASP 
HIS TYR 
TRP' TRP 
GLY GLY 
GLN GLN 

GLY GLY 
TllR 
LEU 
VAL 
TllR 

GLN GLN 
VAL leu 
GLN GLN 
LEU LEU 

arg 
glu 
SER 
ser 
PRO 

GLY 
LEU 
VAL 
LYS 
PRO 
SER 
asp 
THR 
phe 
SER 

LEU 
ile 
CYS 
asn 
val 
SER 
ser 
ASP 
ile 
leu 
SER 
leu 
leu 
cys 
pro 
asp 
asn 
azg 
thr 
gly 

pro 
glu 
SER 
GLY 
PRO 

GLY 
LEU 
VAL 

��g 
pzo 

ala 
LEU 
ile 
CYS 
thz 
gly 
SER 

--- met 
--- asp 
--- PRO 
--- val 
--- ASP 

--- ser 
--- gly 
--- thr 
--- TYR 
--- phe 
--- CYS 
--- ALA 
--- his 
--- lLR.G 
_ ...:_ PRO 

--- PRO 
--- TRP 
--- ARG 
--- PHE 
--- THR 

--- SER 
--- ASP 
--- LEU 

GLY 
SER 

--- PHE 

--- SER 
- - - PRO 
--- TRP 
--- GLY 

GLN 

--- GLY 
--- THR 
--- LEU 
--- VAL 
--- THR 

pea. pea 
glu VAL 
glu thr 
val LEU 

�rn 
SER 

LEU - - ­
TllR THR - - ­
CYS CYS - - ­
thr thr - - ­
val val ---
SER SER -- ­
GLY GLY 

��� 

60 61 * # OF ll OF 
6 4 P l  ERI SEQUENCES AMINO 
' CL ACIDS 

# 

ILE 

--- ASP 
--- VAL 
ARG TRP 
GLY GLY 
GLN ARG 

GLY GLY 
THR TllR 
MET TllR 
VAL VAL 
THR THR 

5 1  
51 
51 
51 

50 
50 
50 
49 
49 

4 9  
4 9  
4 9  
4 9  
4 9  

4 9  
4 8  
4 8  
4 8  
4 9  

5 0  
5 1  
5 1  
5 2  
5 2  

S2 
5 1  
5 0  
5 0  
so 
so  
50 
50 
5 0  
50 

50 
3 3  
2 7  
S 2  
5 2  

S l  
5 1  
S l  
S l  
S l  

S l  
S l  
Sl  
51 
51 

51 
51 
51 
51 
51 

17 
13 

1 
51 
51 

51 
51 
51 
51 
5 1  

5 1  
5 1  
5 1  
5 2  
5 2  

5 2  
52 
52 
52 
52 

52 
52 
52 
52 
52 

52 
52 
52 
52 
52 

52 
52 
5 2  
5 1  
50 

52 
5 3  
5 3  
53 
53 

53 
5 3  
5 3  
53 
53 

53 
53 
52 
42 
41 

41 
4 1  
3 8  
3 5  
31 

2 5  
2 3  
2 2  
1 9  
1 7  

1 5  
1 2  

8 
1 6  
2 4  

3 9  
3 4  
3 9  
3 9  
3 9  

3 9  
3 6  
3 6  
3 6  
3 6  

8 
1 3  

9 
7 

1 2  
5 
5 

3 
2 
1 

1 0 ,  1 1  
8 

4 
8 
8 

1 0  
6 

6, 7 
6 
4 
3 
5 

1 5  
1 5  

1 6  
1 3  
1 2  
1 5  
14 

11 
1 3  
1 1  
1 1  

8 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

3 9  (GLN) , 3 8  (GLN) 
43 (VAL) 
3 9  (GLN) 
5 0  (LEU) 

3 8  (GLN) , 37 (GLN) 
33 (GLU) , 3 2  (GLU) 

44 ( SER) 
48 (GLY) 
43 (PRO) 

41 (GLY) 
4 9  (LEU) 
4 5  (VAL) 
41 (LYS ) 
4 8 (PRO) 

3 8  ( SER) 
26 (GLN) 
46 (THR) 
4 7  (LEU) 
39 ( SER) 

4 9  (LEU) 
49 (THR) 
51 ( CYS ) 
25 (THR) 
31 (VAL) 

4 S  (SER) 
S O  (GLY) 
1 9  (GLY) 
41 ( SER) 
18 (VAL) 

4 6 (SER) 
2 8  ( SER) 
13 (TYR) 
15 ( + ) 
14 (TRP) 

13 ( SER) 
18 (TRP) 
1 2  (ASN) 
5 1  (TRP) 
40 ( ILE ) 

Sl (ARG) 
4 9  (GLN) 
36 (PRO) 
SO (PRO) 
39 (GLY) 

3 0 (LYS ) 
44 (GLY) 
49 (LEU) 
51 (GLU) 
50 (TRP) 

3 1  ( ILE ) 
43 (GLY) 
18 (ARG) 
34 ( ILE ) 
2 9  (TYR) 

1 3  (TYR) 
11 (ARG) 

1 (ALA) 
14 (TYR) 
2 3  (SER) 

28 (GLY) 
1 9  (SER) 
26 (TllR) 
13 ( + ) 
45 (TYR) 

27 (ASN) , 26 (ASN) 
3 0  (PRO) 
46 (SER) 
36 (LEU) 
37 (LYS) 

43 ( SER) 
5 2  (ARG) 
30 (VAL) 
49 (THR) 
38 ( ILE ) 

30 ( SER) 
28 (VAL) 
51 (ASP) 
47 (TllR) 
51 ( SER) 

48 (LYS) 
5 2  (ASN) 
49 (GLN) 
43 (PHE ) 
41 ( SER) 

52 (LEU) 
22 ( LYS) 
4 2  (LEU) 
22 (SER) 
4 2  ( SER) 

43 (VAL) 
42 (THR) 
30 (ALA) 
30 (ALA) 
52 (ASP) 

49 (THR) 
50 (ALA) 
41 (VAL) 
52 (TYR) 
4 6  (TYR) 

5 2  (CYS ) 
48 (ALA) 
45 (ARG) 

9 ( GLU) 
7 (LEU) 

6 (PRO) 
7 (GLY) 
8 (GLY) 
6 ( TYR) 
3 ( + ) 

7 (GLY) 
6 (ASP) 
5 (ASP) 
5 (TYR) 
6 (TYR) 

5 (TYR) 
3 ( + ) 
2 ( + ) 
5 (GLY) 

13 (PHE ) 

3 0 (ASP) 
11 (VAL) 
37 (TRP) 
3 9  (GLY) 
3 0  (GLN) 

39 (GLY) 
31 (THR) 
14 (LEU) 
3 5  (VAL) 
33 (THR) 
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5 . 2 , 5 .  4 
4 .  7 
7 .  8 
2 .  

7 .  9 ,  8 . 1  
. 3 .  ' 3 . 1  

3 .  4 
2 .  
3 . 4  

1 0  3 .  6 
11 1 .  
1 2  2 .  2 
1 3  2 .  4 

F 14 2 .  

R 1 5  5 . 2  

1 1 6  9 .  2 
1 7  3 . 1  
18 2 .  
1 9  3 .  8 

2 0  2 .  
2 1  2 . 1  
2 2  1 .  
2 3  1 5 . 
24 8 .  4 

2 5  3 .  5 
2 6  2 .  
2 7  1 6 .  
2 8  4 .  9 
2 9  1 1 .  

3 0  4 .  3 

31 1 4 .  

c 3 2  5 0 . 

D 3 3  3 0 .  

R 
3 4  2 5 .  

1 35 4 6 .  
35A 
3 5B 

3 6  2 .  
3 7  5 . 2  

3 8  1 .  
3 9  3 . 1  
4 0  7 . 1  

F 41 2 .  

R 
4 2  2 .  6 

2 4 3  5 . 1  
4 4  2 . 3  
4 5  2 . 1  
4 6  1 .  
47 2 .  

4 8  4 .  9 
4 9  2 .  4 

5 0  2 5 .  
5 1  7 .  5 
5 2  1 4 . 

52A 
52B 
52C 
5 3 3 6 .  ' 4 0 .  

c 5 4  1 8 .  

D 5 5  7 . 3  

R 5 6  2 1 .  

2 57 1 6 .  
5 8  3 9 . 
5 9  6 .  8 

6 0  1 1 .  , 1 4 .  
6 1  1 0 . 
62 4 .  4 
63 4 .  3 
6 4  7 .  

6 5  3 .  6 

6 6  1 .  
6 7  6 .  9 
6 8  3 . 2  
6 9  6 .  8 

7 0  6 .  9 
7 1  1 1 . 
7 2  2 .  
7 3  5 .  5 
74 2 .  

7 5  3 . 2  
7 6  1 .  
7 7  4 . 2  
7 8  2 .  4 
7 9  5 . 1  

F 8 0  1 .  

R 
8 1  1 9 .  
8 2  5 .  3 8 2A 
8 2 B  

8 2 C  
8 3  6 . 3  
8 4  s .  3 
8 5  7 . 1  
8 6  2 .  

8 7  3 . 2  
8 8  3 . 2  
8 9  6 . 5  
9 0  2 .  
9 1  4 .  6 

9 2  2 .  
9 3  5 . 5  
9 4  4 .  6 

9 5  7 0 .  
9 6  8 8 .  

9 7  1 1 0 . 
9 8  7 6 .  
9 9  57 . 

1 0 0  8 7 . 
l O OA 

C 
l O OB 

O l O O C  
l O O D  

R l O O E  
3 l O OF 

l O O G  
l O OH 
l O O I  
l O O J 
l O OK 

1 0 1  6 .  5 
1 0 2  1 9 . 

1 0 3  3 . 2  
1 0 4  1 .  
1 0 5  6 .  5 

1 0 6  1 .  
F 1 0 7  3 . 5  
R 1 0 8  15 . 
4 1 0 9  2 . 1  

1 1 0  4 .  4 

1 1 1  2 . 1  

m n 
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..... u,..,v1.1.t "'�"'\;.ur.1.1,;.1.:i:.1..l!i:> : HUMAN HEAVY CHAINS SUBGROUP I I  

2 )  Ll 6 ' CL :  ANTI-POLYdT, CARDIOLIP IN, AND ssDNA 

3) MLl ' CL :  ANTI-POLYdT, AND ssDNA 

5) Fl9Ll6'CL: ANTI-ssDNA, CARD IOLIPIN, POLY-dT 

6) Fl9MLl ' CL :  ANTI-s sDNA, POLY-dT 

1 0 )  AlO ' CL :  ANTI-s sDNA, dsDNA, CARDIOLIPIN, POLY-dT, HEN EGG LYSOZYME 

1 1 )  FK-OOl ' CL :  ANTI-Pseudomonas aeruginosa EXOTOXIN A HYBRIDOMA 

1 2 )  A431 ' CL :  ANT I-ssDNA, dsDNA, CARD IOLIPIN, POLY-dT, PIGEON CYTOCHROME C 

1 4 )  C6B2 ' CL :  ANTI-DNA HYBRIDOMA 

1 8 )  Ab26 ' CL :  POLYREACTIVE AUTOANTIBODY 

2 2 )  l?ag-1' CL: ANTI-D ANTIGEN OF THE Rh-BLOOD-GROUP SYSTEM 

2 5 )  BuVNP ' CL: ANTI-4 -HYDROXY-3-NI TROPHENACETYL CAPROIC ACID (BINDING CONSTANT = 1 .  9Xl0EXP 6 )  

2 7 )  BuVHLYS ' CL :  ANTI-LYSOZYME HYBRIDOMA 

2 9) Ab44' CL: POLYREACTIVE AUTOANTIBODY 

30) Fog-B' CL :  ANTI-D ANTIGEN OF THE Rh-BLOOD-GROUP SYSTEM 

32) HuVHCAMl? ' CL :  ANTI-HUMAN LYMPHOCYTE HYBRIDOMA 

3 3 )  6B-3C4 ' CL :  HUMAN SPERM-IMMOB ILIZING ANTIBODY 

3 4 )  NENM: ANTI-3- ( 3 '  -HYDROXY-3' , 7 ' ,  1 1 ' , 1 5 ' ,  TETRAMETHYL HEXADECYL) 2-METHYL 1 ,  4 NAPHTHOQUINONE (VIT . KlOH) 

35) GER: MONOCLONAL CRYOIMMUNOGLOBULIN 

3 8 )  HuRSV19CBFNS : ANTI-HUMAN RESPIRATORY SYNCYTIAL VIRUS 

3 9 )  LES-C' CL : RHEUMATOID FACTOR 

4 8 )  DR12910-2F8 ' CL: ANTI-DR 1, 2, 9, 10 HYBRIDOMA 

4 9) Abl 7' CL: POLYREACTIVE AUTOANTIBODY 

5 0 ) LES-B ' CL :  RHEUMATOID FACTOR 

5 1 )  LES-A'CL: RHEUMATOID FACTOR 

6 1 )  EllI : ANT I-4-HYDROXY-3-NITROPHENACETYL CAPROI C  ACID (BINDING CONSTANT = 1 .  9X10EXP 6 )  

CLASS: HOMAN HEAVY CHAINS SUBGROUP I I  

1 )  15Pl ' CL :  IGM-

2) Ll6 ' CL :  IGM-LAMBDA 

3) MLl ' CL :  IGM-KAPPA 

5) Fl9Ll 6 ' CL :  IGM-LAMBDA 

6) F19ML1' CL: IGM-KAPPA 

1 0 )  AlO ' CL :  IGM-KAPPA 

1 1 )  FK-OOl ' CL :  IGM-KAPPA 

1 2 )  A431' CL: IGM-LAMBDA 

1 4 )  C6B2 ' CL :  !GM-KAPPA 

1 6) 581?2 ' CL :  IGM-

1 8 )  JU>26' CL :  IGM-LAMBDA 

2 2 )  Pag-l ' CL :  IGGl-LAMBDA 

2 5 )  BuVNP ' CL :  IGE-

2 7 )  BuVBLYS ' CL :  IGG2-KAPPA 

2 9 )  Ab44 ' CL :  IGA-LAMBDA 

3 0 )  Foq-B' CL :  IGGl-Ll'.MBDA 

3 2 )  BuVBCAMI? ' CL: IGGl -KAPPA 

3 4 )  NEliM: IGGl-LAMBDA 

3 5 )  GER: IGG-KAPPA 

3 7 )  WAH: IGO-LAMBDA 

3 9 )  LES-C ' CL :  IGM-

4 0 )  COR: IGGl-

4 3 )  DAW : IGGl-LAMBDA 

4 4 )  BE: IGGl-

45) 00': IGM-KAPPA 

4 6 )  MCE' : IGM-KAPPA 

4 7 )  37Pl'CL: IGM-

4 8 )  DR12910-2F8 ' CL :  IGM-

4 9 )  Ab17 ' CL :  IGG3-KAPPA 

5 0 )  LES-B' CL :  IGM-

5 1 )  LES-A' CL: IGM-

5 5 )  NZU: IGM-

5 6 )  SA: IGG2-LAMBDA 

6 0 )  64Pl' CL: IGM-

6 1 )  ElU :  IGD-

REFERENCE : BUMAN HEAVY CHAINS SUBGROUP II 

1) 15Pl' CL :  SCHROEDER, H . W . , JR . , HILLSON, J . L .  & PERLMUTTER, R . M .  ( 1 9 8 7 ) SCIENCE , 2 3 8 ,  7 91 - 7 9 3 . 

2 )  Ll6 ' CL :  LOGTENBERG, T . ,  YOUNG , F  . M . , VAN E S ,  J . H . ,  GMELIG-MEYLING, F .  H . J . & ALT , F .  W. ( 1 98 9 )  J . EXP . MED . , 1 7 0 ,  1 3 4 7 - 1 3 5 5 . 

3) MLl ' CL :  LOGTENBERG, T . ,  YOUNG, F . M . , VAN E S ,  J . H . ,  GMELIG-MEYLING, F .  H . J .  & ALT, F .  W. ( 1 9 8 9 )  J . EXP . MED . ,  1 7 0 ,  1 3 4 7 - 1 3 5 5 . 

4) M71 ' CL :  SCHROEDER, H . W . , JR .  & WANG , J . Y .  ( 1 9 9 0 )  PROC . NATL . ACAD . SCI .USA, 8 7 , 6 1 4 6- 6 1 5 0 . 

5 )  Fl9L16 ' CL :  LOGTENBERG, T . ,  YOUNG, F . M . , VAN ES, J . ,  GMELIG-MEYLING, F .  H . J . , BERMAN, J . E .  & ALT, F .  W .  ( 1 9 8 9 )  J .AUTOIMMUNITY, 2 ,  
203-2 13 .  

6 )  Fl9MLl ' CL :  LOGTENBERG, T . ,  YOUNG, F . M . , VAN E S ,  J . ,  GMELIG-MEYL!NG, F . H . J . ,  BERMAN, J . E .  & AL'i' , F  . W .  ( 1 9 8 9 )  J . AUTOIMMUNITY, 2 ,  
203-2 1 3 .  

7 )  6-lGl'CL�
. 
���S�) EE��L5:;7;7�"i

.'..
����OCK, R . , SMITH, C .  L . ,  SUH, H . ,  HEINKE, B . ,  KOWAL , C . ,  SURT I ,  U . ,  CHESS, L . ,  CANTOR, C . R  & ALT, 

8) VJIVJ: ' CL :  BULUWELA, L .  & RABBITTS , T . H .  ( 1 9 8 8 )  EUR . J . IMMUNOL . , 1 8 , 1 8 4 3- 18 4 5 . 

9 )  VH6' CL: SCHROEDER, H .  W . , JR . ,  WALTER, M . A . , HOFKER , M . H . , EBENS, A . , VAN DIJK, K .  W . ,  LIAO, L .  C . ,  COX, D .  W .  , MILNER, E . C . B .  & PERLMUTTER, 
R . M .  ( 1 9 8 8 )  PROC .NATL. ACAD . SCI . USA, 8 5 ,  8 1 9 6- 8 2 0 0 .  . 

1 0 )  

1 1 )  

1 2 )  

1 3 )  

1 4 )  

1 5 )  

1 6 )  

1 7 )  

1 8 )  

1 9 )  

2 0 )  

2 1 )  

2 2 )  

2 3 )  

2 4 )  
2 5 )  

2 6 )  

2 7 )  

2 8 )  

2 9 )  

3 0 )  
3 1 )  

3 2 )  

A10 ' CL :  LOGTENBERG, T . ,  YOUNG, F . M . , VAN ES,  J . , GMELIG-MEYLING, F . H . J . ,  BERMAN, J . E .  & ALT, F .  W .  ( 1 9 8 9 )  J . AUTOIMMUNITY, 2 ,  2 0 3 - 2 1 3 . 

FK-001 ' CL :  LEHMAN , D . W .  & PUTNAM, F . W .  ( 1 9 8 0 )  PROC. NAT . ACAD . SCI . USA, 7 7 , 3 2 3 9-3 2 4 3 . (CHECKED BY AUTHOR 0 5 / 0 1 / 8 0 )  

A43 1 ' CL :  LOGTENBERG, T . ,  YOUNG, F . M . , VAN E S ,  J . , GMELIG-MEYLING, F .  H . J . , BERMAN, J . E .  & ALT, F .  W .  ( 1 9 8 9 )  J .AUTOIMMUNITY, 2 ,  2 0 3 - 2 1 3 . 

71-2' CL: KODAIRA, M . , KINASHI , T . ,  UMEMURA, I .  , MATSUDA, F . ,  NOMA, T . ,  ONO, Y .  & HONJO, T .  ( 1 9 8 6 )  J .MOL . BIOL . , 1 9 0 ,  5 2 9-5 4 1 .  

C6B2 ' CL :  HOCH, S .  & SCHWABER, J .  ( 1 9 8 7 )  J . IMMUNOL . , 1 3 9 , 1 6 8 9 - 1 693 . 

71-4 ' CL :  KODAIRA, M . , KINASHI, T . ,  UMEMURA, I .  ,MATSUDA, F . ,  NOMA, T . ,  ONO, Y .  & HONJO, T .  ( 1 9 8 6 )  J . MOL . B IOL . , 1 9 0 ,  52 9-5 4 1 . 

58P2 ' CL :  SCHROEDER, H . W . , JR . , HILLSON, J . L .  & PERLMUTTER, R . M .  ( 1 9 8 7 )  SCIENCE , 2 3 8 , 7 9 1 - 7 93 . 

SUP-Tl VB-JA' CL :  BAER, R . , CHEN, K. -C . ,  SMITH , S  . D .  & RABBITTS, T . H .  ( 1 9 8 5 )  CELL, 4 3 ,  7 0 5 - 7 1 3 ;  DENNY, C .  T . ,  YOSHIKAI , Y .  , MAK ,  T .  W . ,  
SMITH, S . D . , HOLLI S , G . F .  & KIRSCH, I . R .  ( 1 9 8 6 )  NATURE, 3 2 0 , 5 4 9-5 5 1 . 

Ab2 6 ' CL :  SANZ , I .  , CASALI, P . ,  THOMAS, J . W . ,  NOTKINS , A . L .  & CAPRA, J . D .  ( 1 9 8 9 )  J. IMMUNOL . , 1 4 2 ,  4 0 5 4 -4 0 6 1 . 

1-9I I ' CL� 
-
���S�) EE��L5:;7;7�?

.'..
����0CK , R . , SMITH, C . L . , SUH , H .  , HEINKE , B .  , KOWAL , C . , SURT I , U . , CHES S , L .  , CANTOR, C . R  & ALT, 

12G-l ' CL :  LEE , K . H . , MATSUDA, F . , KINASHI , T . , KODAIRA , M .  & HONJO , T .  ( 1 98 7 )  J . MOL . BI OL . , 1 95 , 7 61 -7 6 8 .  

2-l ' CL :  LEE, K . H . , MATSUDA, F . , KINASHI , T . , KODAIRA , M .  & HONJO, T .  ( 1 9 8 7 )  J . MOL . B IOL . , 1 9 5 , 7 6 1-7 6 8 . 

Pag-l ' CL :  HUGHES-JONE S , N  . C .  , BYE, J . M . , BEALE , D .  & COADWELL, J. ( 1 9 9 0 )  BIOCHEM. J . ,  2 6 8 ,  135-1 4 0 . 

ll ' CL :  LEE, K . H . , MATSUDA, F . , KINASHI , T . , KODAIRA, M .  & HONJO, T .  ( 1 9 8 7 )  J . MOL . BI OL . , 1 9 5 , 7 61 -7 6 8 .  

BIGl ' CL :  KUDO, A . , ISHIHARA, T .  , NISHIMURA, Y .  & WATANABE, T .  ( 1 9 8 5 )  GENE, 33, 1 8 1 - 1 8 9 .  (CHECKED B Y  AUTHOR 1 0 / 0 1 / 8 5 )  

BuVNP ' CL: JONES , P .  T . ,  DEAR , P  . H . ,  FOOTE, J . ,  NEUBERGER , M .  S .  & WINTER, G .  ( 1 9 8 6 )  NATURE , 3 2 1 ,  522-52 5 . 

7 9 ' CL :  LEE , K . H . , MATSUDA, F . , KINASHI , T . , KODAIRA , M .  & HONJO, T .  ( 1 9 8 7 )  J . MOL . BI OL . , 1 95 , 7 6 1 -7 6 8 . 

BuVBLYS' CL: VERHOEYEN, M . ,  MILSTEIN, C. & WINTER, G. ( 1 9 8 8 )  SCIENCE, 2 3 9 ,  1 5 3 4 - 1 5 3 6 .  

5 8 '  CL: LEE, K . H .  ,MATSUDA, F . ,  KINASHI , T .  , KODAIRA, M .  & HON JO, T .  ( 1 9 8 7 )  J . MOL . BI OL . ,  1 9 5 ,  7 61 - 7 6 8 . 

Ab44 ' CL :  SAN Z ,  I . ,  CASALI ,  P . ,  THOMAS, J. W . ,  NOTKINS, A . L .  & CAPRA, J . D .  ( 1 9 8 9 )  J .  IMMUNOL . , 1 4 2 ,  4054-4 0 61 . 

Fog-B ' CL :  HUGHES-JONES , N . C . , BYE, J . M . , BEALE , D .  & COADWELL, J .  ( 1 9 9 0 )  BIOCHEM. J . , 2 6 8 , 1 3 5 -1 4 0 .  

TS2 ' CL :  SHEN , A . , HUMPHRIES , C . ,  TUCKER, P .  & BLATTNER, F .  ( 1 98 7 )  PROC . NATL . ACAD . SCI . USA, 8 4 ,  8 5 63 - 8 5 67 . 

BuVBCAMP' CL :  RIECHMANN , L . , CLARK , M . , WALDMANN, H .  & WINTER, G .  ( 1 9 8 8 )  NATURE , 3 3 2 , 32 3-327 . 
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REFERENCE : Hmm.N HEAVY CHAINS SUBGROUP II (cont ' d) 
33 )  6S-3C4 ' CL :  I<OMORI , S . , YA!d.ASAKI, N . , SHIGETA, M . , ISOJIMA, S .  & WATANABE, T . ( 1 98 8 )  CLIN. EXP . IMMUNOL . , 7 1 , 5 0 8-5 16 .  
3 4 ) �mm: PO

��
A
�U�HgR' �5E�6ka�CT�gE�E� i5uE:� H� ������r�; 2 4 � 2 t 2 � '  ��UMouJP m' § �?� 6 N�§ 

. �i�g1li& . ¥�£P or igE 3 msT ( �g�i��B 
OF THIS  BOOK, AND HAS MORE RECENTLY REVISED RESIDUES 5 , 24 , 2 8 , 2 9 , 30 , 3 1 , 33 , 3 4 , 35 , 35A, 35B, 59 , 60 AND 1 0 1 ) ; POLJAK, 
R. J .  ,AMZEL, L . M . , CHEN,B . L . ,  CHIU, Y .  Y . ,  PHIZACKERLEY, R. P . ,  SAUL , F .  & YSERN ,X .  ( 1 97 6 )  COLD SPRING HARBOR SYMP . 
QUANTITATIVE BIOL . , 4 1 , 639-645 ;  POLJAK, R . J . , NAKASHIMA, Y . , CHEN, B . L .  & KONIGSBERG,W .  ( 1 977 )  BIOCHEMISTRY, 16 ,  
34 12-3420 . THE SEQUENCE LISTED IN THE LAST P.EFEP.ENCE rs GIVEN IN THE TABLE . (CHECKED BY AUTHOP., W . K . , 0 9/30/78 )  

3 5 )  GER: MIDDAUGH, C . R .  & LITMAN, G . W .  ( 1987 )  J . BIOL . CHEM . , 2 6 2 , 36 71-3673 . 
3 6 )  HuRSV19VB: TEMPEST, P . P. . , BREMNER, P . ,  LAMBERT ,M . , TAYLOR, G . , FURZE, J .M . , CARR,F .  J .  & HARRIS, W. J. ( 1 9 9 1 )  BIO/TECH . , 9 ,  2 6 6-271 . 
37 )  MAH: PUTNAM, F . W . , TAKAHASHI , N . , TETAERT, D . , DEBUIRE , B .  & LIN, L . C .  ( 1 9 8 1 )  PROC .NAT .ACAD . SCI . USA, 78 , 61 68-6172 . (CHECKED BY 

AUTHOR 11/30/81 ) ; TAKAHASHI , N . , TETAERT, D . , DEBUIRE , B . , LIN, L .  & PUTNAM, F .W .  ( 1 9 8 2 )  PROC .NAT .ACAD . SCI . USA, 7 9 ,  
28S0-2854 . 

38 )  
3 9 )  
4 0 )  
4 1 )  
42 )  
43 )  
4 4 )  

4 5 )  

4 6 )  

4 7 )  
4 8 )  

4 9 )  
5 0 )  
5 1 )  
5 2 )  
5 3 )  
5 4 )  
55 )  
5 6 )  
57 ) 
5 8 )  
5 9 )  
6 0 )  
6 1 )  

HuRSVl 9CBFNS : TEMPEST, P . R . , BREMNER, P . ,  LAMBERT ,M . , TAYLOR, G . ,  FURZE, J .M . , CARP., F .  J .  & HARRIS ,  W .J .  ( 1 9 9 1 )  BIO/TECH . , 9 ,  2 6 6-271 . 
LES-C' CL : ROUDIER, J . ,  SILVERMAN, G. J . ,  CHEN, P .  P . ,  CARSON, D .A .  & KIPPS ,  T .  J .  ( 1 990 )  J .  IMMUNOL . , 1 4 4 ,  1526-1530 . 
COR: PRESS , E . M .  & HOGG ,N .M .  ( 1 9 7 0 )  BIOCHEM. J . , 1 1 7 , 641-660 . (CHECKED BY AUTHOR) 
CE-1 ' CL :  TAKAHASHI ,  N . ,  NOMA, T .  & HON JO, T .  ( 1 9 8 4 )  PROC .NAT .ACAD . SCI . USA, 8 1 ,  5194-5198 . 
M60 ' CL :  SCHROEDER, H .  W . ,  JR . & WANG, J .  Y .  ( 1 9 90 )  PROC . NATL .ACAD . SCI . USA, 8 7 ,  614 6-6150 . 
DAW : PRESS, E .M .  & HOGG ,N .M .  ( 1 97 0 )  BIOCHEM . J . , 1 1 7 , 6 4 1 - 6 6 0 .  (CHECKED BY AUTHOR) 
HE: CUNNINGHAM,B . A . , GOTTLIEB . P . D . , PFLUMM, M .N .  & EDELMAN , G . M .  ( 1 9 7 1 )  PROGRESS IN IMMUNOLOGY (B.AMOS , ED . ) , ACADEMIC PRESS , 

N .  Y . ,  PP . 3-2 4 .  (CHECKED BY AUTHOR) 
OU: PUTNAM, F .W . , SHIMIZU, A . , PAUL . , C . , SHINODA, T .  & KOHLER, H .  ( 1 9 71 )  ANN . N . Y . ACAD . SCI . , 1 9 0 , 83-103 .  ( CHECKED BY AUTHOR 

0 6 / 15 / 83 )  
MCE ' :  GE?c��c*�gsg� , �UT��I�2�iS���fE ,  J .M . ' SCHEFFEL, c .  ' ERICKSON, B .  w .  & LITMAN, G .  w . ( 1 9 8 1 )  J .  IMMUNOL . ' 1 26 ,  1212-12 1 6 .  

37Pl ' CL :  SCHROEDER, H . W . , JR . , HILLSON, J . L .  & PERLMUTTER, R . M .  ( 1 9 87 )  SCIENCE , 238 , 7 9 1-793 . 
DR12910-2F8' CL : LARRICK, J .  W . ,  DANIELS SON, L . , BRENNER, C .A . , WALLACE ,  E . F . , ABRAHAMSON ,M . , FRY , K . E .  & BORREBAECK, C .A .  K .  ( 1 9 8 9 )  

BIO/TECH. , 7 ,  934-93 8 .  
Abl7 ' CL : SANZ, I . ,  CASALI,  P . ,  THOMAS , J .  W . ,  NOTKINS ,A .  L .  & CAPRA, J . D .  ( 1 9 8 9 )  J .  IMMUNOL . , 1 4 2 ,  4054-4 0 61 . 
LES-El' CL : ROUDIER, J . ,  SILVERMAN, G .  J . ,  CHEN, P . P . ,  CARSON, D .A .  & KIPPS ,  T .  J .  ( 1 9 9 0 )  J .  IMMUNOL . , 1 4 4 ,  1526-1530 . 
LES-A' CL : ROUDIER, J . , S ILVERMl'.N, G .  J . ,  CHEN, P . P . ,  CARSON, D .A .  & KIPPS,  T .  J .  ( 1 9 9 0 )  J. IMMUNOL . , 1 4 4 ,  1526-1530 . 
M<l4 ' CL :  SCHROEDER , H .W . , JR .  & WANG, J . Y .  ( 1 9 90 )  PROC .NATL .ACAD . SCI . USA, 8 7 , 614 6-6150 . 
Ly66' CL : COGNE, M . ,  MOUNIR, S . ,  MAHDI ,  T .  , PREUD' HOMME, J .  L . , NAU, F .  & GUGLIELMI, P .  ( 1 9 9 0 )  MOL. IMMUNOL . , 2 7 ,  929-934 . 
JBL2 ' CL: COGNE, M .  , MOUNIR, S . ,  PREUD' HOMME , J. -L . .  • NAU, F .  & GUGLIELMI, P .  ( 1 9 8 8 )  EUR . J .  IMMUNOL. , 1 8 ,  1485-1489 . 
NZU: ERICKSON, B . W . , GERBER-JENSON, B . , WANG , A . C .  & LITMAN, G . W . ( 1 98 1 )  MOL . IMMUNOL . , 1 9, 357-365 . (CHECKED BY AUTHOR 11/30/81 )  
S A :  MILSTEIN, C .  & FRANGIONE , B .  ( 1 97 1 )  BIOCHEM . J . , 1 2 1 , 2 1 7-225 . (CHECKED BY AUTHOR) 
CAR: FRANGIONE , B .  ( 1 9 6 8 )  PH . D .  THESIS, UNIVERSITY OF CAMBRIDGE . (CHECKED BY AUTHOR) 
SPA: FRANGIONE , B .  & FRANKLIN, E . C .  ( 1 97 9 )  J . IMMUNOL . , 1 2 2 , 1177-1 1 7 9 . (CHECKED BY AUTHOR 07/18/79 )  
IO : MONTGOMERY , P . C . , BELLO , A . C .  & ROCKEY , J . H .  ( 1 97 0 )  BIOCHIM .BIOPHYS .ACTA , 2 0 0 , 258-2 6 6 .  (CHECKED BY AUTHOR) 
64Pl ' CL :  SCHROEDER , H .W . , JR . , HILLSON, J . L .  & PERLMUTTER, R .M .  ( 1 9 8 7 )  SCIENCE , 23 8 , 7 9 1-793 . 
ERI : MILSTEIN, C . P .  & DEVERSON, E . V .  ( 1 9 80 )  IMMUNOLOGY , 4 0 , 657-664 . (CHE'cKED BY AUTHOR 11/30/82 )  

IDENTICAL SETS O F  FRAMEWORK SEGMENTS : 

FRl : 

FR2 : 

FR3 : 

FR4 : 

SET 

SET 
SET 
SET 
SET 

SET 

SET 

SET 
SET 
SET 

SET 

SET 
SET 
SET 

SET 

SET 

SET 
SET 

SET 

SET 

1 :  

2 :  
3 :  
4 :  
5 :  

1 :  
2 :  

3 :  
4 :  
5 :  

1 :  
2 :  
3 :  
4 :  

1 :  

m:-�rWl ; ����w�Mti : ��w e:r1t;r� r u2FmM�gkff l , F1 9ML1 ' CL ( 6 ] , 6-1Gl ' CL[7 ] ,  VHVI ' CL [ 8 ] , VH6 ' CL [ 9 ] , 

71-2 ' CL [ 1 3 ) , 71-4 ' CL [ 1 5 ) . (2 IDENTICAL) 
l-9II ' CL [ l 9 ]  , 12G-l ' CL [2 0 ] . (2 IDENTICAL) 
HuVNP ' CL [ 25] , HuVHLYS ' CL [ 2 7 ]  , HuVHCAMP ' CL ( 32 ] . (3 IDENTICAL) 
HuRSV19VH [ 3 6 ] , HuRSVl 9CHFNS ( 3 8 ] . ( 2  IDE:NTICAL) 

liP�rWl : ����grJ�L·r�tt:��w e:rtM� ru{iZM��gm1 ,  F19ML1 '  CL ( 6 ] , 6-lGl . CL ( 7 ] , VHVI' CL ( 8 ] , VH6 '  CL [ 9 ] , 

7 1-2 ' CL
P

3� , C6B2 ' CL [ l 4 l , 71-4 ' CL [ 15 ] , 58P2 '  CL ( l 6 ] , SUP-Tl VH-JA' CL [ l  7 ] ,  l-9II ' CL [ l 9 )  , 1 2G-l ' CL ( 20 )  , 2- l ' CL [ 2 1 ) , 
li�� r�-h�rt3�£�6L£3�rsmm�6��H���l ' m:� 1rf i7 tf.fi°§j : rt� : §hrf7crr��f ���h��3sA�mi§ 1  iI1<Ef r ��t������us 
laevis cl4 ( I I ) ' CL [ 55 ] , Xenopus laevis c40 ( I I ) ' CL [57 ] . )  
1 1 '  CL ( 23 ] , 7 9 '  CL [ 2 6] , Fog-B' CL ( 3 0 ]  . (3 IDENTICAL) 
HuVNP' CL (25 ] , HuVHLYS' CL [ 2 7 ] , HuVHCAfo'.P' CL [ 32 ] , NEWM [ 3 4 ] , HuRSVl 9VH [ 3 6 ] , HuRSV19CHFNS ( 3 8 ]  . ( 6  IDENTICAL) 
CE-1 ' CL ( 4l) { M60 ' CL [4 2 ] . (2 IDENTICAL) 

. 

15Pl '  CL ( 1 ] , Ll 6l)CL [ 2 ]  , MLl ' CL [ 3 ]  ,M7 1 '  CL [ 4 ] , Fl9Ll6 '  CL ( 5 ] , Fl 9ML1' CL ( 6 ) , 6-lGl ' CL [ 7 ) , VHVI ' CL ( 8 ] , VH6 '  CL [ 9 ] , 
AlO ' CL [ lO ] . ( 10  IDENTICAL) 
71-2 '  CL [ 1 3 ) , C6B2 ' CL [ 1 4 ] , 7 1-4 ' CL [ 1 5 ) , 58P2' CL ( 1 6 ] , SUP-Tl VH-JA' CL ( 17 ]  , Ab4 4 '  CL [ 2 9 ) , 37Pl'  CL [ 4 7 ) . (7 IDENTICAL) 
1-9II ' CL [ l 9 ]  , 12G- l ' CL [ 2 0 ] . (2 IDENTICAL) 
HuVNP ' CL [25 ]  , HuVHLYS ' CL [ 2 7 ]  , HuVHCAMP ' CL ( 32 ]  ,NEWM [ 3 4 ]  , HuRSV19VH [ 3 6 ] . (5 IDENTICAL) 

15Pl' CL [ l ]  , MLl '  CL [ 3 ]  , MCE' [ 4 6 ] , DR12910-2F8 '  CL [ 4 8 ]  ,Abl 7 '  CL ( 4 9 J , M44 '  CL [ 52 ] , NZU ( 55 ]  . ( 7  IDENTICAL HUMAN V-H-II ; 
ALSO 1 4  HUMAN V-H-I : LS2 '  CL [ 1 1 , LS5 ' C L  f 2 ] , LS6 '  C L  [ 3 ] , LSl '  CL ( 4 <LSB ' CL [ 6 ] , 1B9/F2' CL [ 7 ] , 2 1 /28 '  CL [ 10 ]  ,NEI ' CL  ( 1 6 ] , 
TH9 ' CL [23 j , WIL2 ' CL [ 2 4 ]  , KAS [26  , BOR' [ 2 1 ]  , LS7 ' CL [ 2 9 ]  , NOL ( 4 5] ; j4 HUMAN V-H-II I :  18f2 ' CL [ l] , 18/17 ' CL f2 ] , 
1 8 / 9 '  CL [3 , 1 / 1 7 '  CL [ 4 ) , 30P l '  CL 5 )  , M43 '  C L  ( 6] , HF2-l/l 7 f 7 ] , Ab25 '  C L  f 12 ) , Vh38Cl . 1 0 '  CL [ 1 5 ) , Vh38Cl . 8 ' CL [lb ] , 
Vh38Cl . 9 '  CL [ 17 ) , 60P2'  CL [ 18 1 , 6 Pl '  CL [ 1 9 ] , GF4 / l . l ' CL  [ 2 0 ] , Vh38Cl . 4 '  CL [ 2 1 ]  Vh38Cl . 5' CL [22 ) . 5 6P l '  CL f 25 ] , 
2Pl ' CL [ 2 6� , M7 4 ' CL�28 ]  , TIL [ 33 )  , HN . 1 4 '  CL [ 4 1 ] , WEA� 47� ,  4B4' CLf 4 8 ]  ,M2 6 ' CL�4 9 J  ,NIE [ 6 0 ]  ,DOB [ 62 ] ,  VHlO . 1 ' CL ( 63 ] , 
����;5�£Ur.mr r [�6bs�5��H�Hm ' �6�t�1k fn6{ ��ct [�o6s�6����Hriil 'm:�5�tWV> MOUSE V-H-IIB :  

2 :  L 1 6 '  CL [ 2 ]  , M7 1 '  CL [ 4 ] ,  C6B2 ' CL [ 1 4 ]  � 58P2' CL ( 1 6 ] , CE-1 ' CL [ 4 1 ] , 37Pl '  CL£ 4 7 )  . ( 6  IDENTICAL HUMAN V-H-II ;  ALSO 6 
��lfci[�6f ; 35�fE�T�H;b�i;2�h1r �f8 ]  , Ab2022 ' CL [ 4 1 ]  , M6l ' CL [ 4 7 ] , 0Pl ' CL [ 4 9 ]  , AF2 ' CL [ 65 ] ; AND 3 HUMAN V-H-III : 

3 :  Pag-l ' CL [ 22 ] . ( IDENTICAL TO 1 HUM.liN V-H-I :  AND ' CL [ l 5 ] ; AND 2 HUMAN V-H-II I :  RF-SJ2 ' CL [3 1 ) . RF-SJl ' CL [ 4 6 ] . )  
4 : �'.:ii��L CkfW 5H

�g�
L
����I��§;��mh 1��1��w�ih�]���i�i�JW2�]��Ptm�s !m; ciY 4���

N
�
I
�t�u��-I II : 

4Gl2' CL f lOl j Ab21 '  CL ( 24 ) , M72 ' CL [ 2 7 ] , KIM4 6H' CL [ 2 9 ]  < U266 '  CL  [ 1 3 6] , 70Pl '  CL ( 183) ;  1 MOUSE V-H-IIA: HDEX12 [ 1 5 ] , 
MBrl ' CL 1 6 0  ; AND 1 MOUSE V-H-IIC : MuRSV19VH ' CL [ j7 ]  . )  

5 :  �m:mm :���irJ�t td�1���i;im��l �Yiitlf ci[95y;�ct��3d0�Y�N V-H-I :  83P2 ' CL [38 ] ; AND 5 HUMAN V-H-III : 

6 :  HuVNP ' CL [ 2 5 ]  , HuVHLYS ' CL [ 2 7 ]  , HuVHCAMP ' CL [ 32 ] , NEWM [ 34 ] . (4 IDENTICAL) 

IDENTICAL SETS OF COMPLEMENTARITY DETEEIMINING REGIONS : 

CDRl : SET l :  

SET 2 :  
SET 3 :  
SET 4 :  
SET 5 :  
SET 6 :  

SET 7 :  

SET 8 :  

SET 9 :  

CDR2 : SET 1 :  

SET 2 :  
SET 3 :  
SET 4 :  

SET 5 :  
SET 6 :  
SET 7 :  

1 5P l ' CL [l ]  , Ll 6.' CL ( 2 ]  ,MLl ' CL [ 3 ]  , M7l ' CL [ 4 ]  , Fl9Ll 6 ' CL [ 5 ]  , Fl 9MLl ' CL ( 6 ]  , 6-1Gl ' CL [ 7 ]  ,VHVI' CL [ 8 ]  ,VH6 ' CL [ 9 ] . ( 9  
IDENTICAL) 
7 1-4 '  CL [ 1 5 ]  ' 59:i;>2 1  CL ( 1 6 ]  ' 37P l '  CL [ 4 7] . (3 IDENTICAL) 
l-9II ' CL [ 1 9 ]  , 1 2G-l ' CL ( 2 0 ] . (2 IDENTICAL) 
l l ' CL [2 3 )  , 7 9 ' C.L [ 2 6 ] . (2 IDENTICAL) 
HIGl ' CL [ 24 ) , 5 8 ' CL. [ 2 8 ]  , Ab44 ' CL ( 2 9 ] , 5H-3C4 '  CL [ 33 ]  , LES-C' CL [ 3 9 ) . (5 IDENTICAL) 
HuVNP ' CL [ 2.5 )  . .  (IDENTICAL TO 1 HUMAN V-H-I I I :  Hll ' CL ( 23 ] ; 9 MOUSE V-H-IIA: 4rn4 GL' CL [ 94 ] , 5D3 ' CL [ 1 12 j , 
8E3'  CL ( 11 9 ] , AM9.' CL{l20 ]  ,AMlO '  CL [ 130 J , AM12 ' CL ( 1 31 ] , 7C6 '  CL [ 1 42 ] , 2 .  9 GL' CL [ 1 6 9 ] , #L38 '  CL [ 2 0 6� ; AND 69 MOUSE 
¥2�8t�f : 8�;;;��S:�f ti\�§2�9�ffm y; tI1 '. ��o:rr It{ ; M:::�r�� Tr! 1 ! B��§i?�}r !�1Ii!��i:1 ��t ! nF��; ci n; ?� iLlh-TGAL 
1 7 '  CL [ 1 £ ] ,  Hl-,9� CL l l�i:'�G.Hl2 '  ' CL [ 22 ] , 4rn5 GL'  CL [ 24  � j 22 . 1 11 . 1 '  CL [ 2 7� 1 23 '  CL ( 2 8 ]  , �ING200 6E '  CL ( 2 9 ] , Bl-8 . Vl/V2 [30 � ·  
nz� e:rt;rL rw e:�1m: �mi e:m;rLm�3i�:;��f3 56 l �g���tfll e:�y5;y�ki2!s��£ r��P�M?�i 1 ��r�m! ' W't� 1�! i � i , 
CHlO ' CL [ 6� l  , cH-s! · CLr4 ) , CH31 '  CL [ J 6 ] , Hl-29 ' CL d9 J , DBFl-608 . l ' CL [ 8 9 )  , AC38 15 . 3  [ 9 3 ]  , Hl-5 9 ' CL [ 9 4 ] , 1 0 4B ' CL [ l 0 1 ] , 
�gi��EiH;�r.rm'. s��2fg�1HH6] , ��R��9mm· ;fls� ���mrhf�gd�9Wml ���r���mn11 �h§�9�fHHl , 
NQ22 . 8 7  . 1 '  CL [ 1 65] , AC38 251 . 5 [ l� ] , 4rnl 10 GL' CL h 7 4 ]  ,AC38 260 . 2 [ 1 7 5 ] , 4F5S' CL [ 17 8 ] , 10H12S' tL [ 1 8 0 ] , VNP ' CL [185] . ) 

��:'.��tf[��f �j l . ( IDENTICAL TO 6 MOUSE V-H-IB : .PJ14 '  CL [ 33 ] , Dl . 3 ( 3 8 )  ,MOPC14 1 '  CL [ 5 6 ] , G2b-4 '  CL [ 6 1 ] , 5 6- 1 '  CL [ 7 3 ] , 

��Y�iffl) ;����! ;  ci1��f;�gkLl�o
2
v�9gfi16otm�L 

2
t3tm�gHi

4
AN�

6
1
1
Rlf 

8
��h : \��u�� . ¥ii�;mt) . fBA/J 

HuRSV19VH ( 3 6� , HuRSV19CHFNS [38 � . (2 IDENTICAL HUMAN V-H-II ;  ALSO 1 MOUSE V-H-IIA: L13 ' CL [ 1 7 3 ] ; 5 MOUSE 
�=tI���OptJ� w���LMgt'

[��/ ) 
. 25 ' CL [2 5 ]  , H4a-3 ' CL ( 2 8 ]  , H2b-3 'CL ( 3 2 ]  ,MuRSV19VH' CL [ 37 ] ; AND 1 MISCELLANEOUS 

1 5P l '  CL [ 1 ]  , L1 6 '  CL ( 2 ]  , MLl '  CL ( 3 ] , M71 '  CL [ 4 ] , F1 9Ll 6 '  CL ( S J , F1 9ML1' CL ( 6 ] , 6- lGl ' CL ( 7 ] , VHVI' CL ( 8 ] , VH6 '  CL ( 9 ]  . ( 9  
IDENTICAL) 
71-2 ' CL ( l3 ] , 71-4 ' CL ( l 5 ] , 58P2 ' CL ( l6 ] , 37P l ' CL [ 4 7 ] . (4 IDENTICAL) 
Ab2 6 ' CL [ 1 8 ]  , l-9I I ' CL [ l 9 ] , 12G-l ' CL [ 20 ] . ( 3 IDENTICAL) 
HuVNP ' CL � 25 ] . £IDENTICAL TO 1 9  MOUSE V-H-IIB : Bl-8 '  CL [ 1  j ,  Bl-8 .DELTA1V3 [ 2 ] , Bl-4 8 ' CL [ 3 ] , N-HYB' CL [ 4 ] , 
�f�g9�tt:��l ; �f-3§: gt f �1 1  ����;��m6f;��g�JEMm: �� !H� '.  Wet [r�W hf1Fci:Yfi4 f ;�g'.�?bf. N25; �r  ( l8 ] , 

HuVHLYS ' CL (2 7 ] . ( IDENTICAL TO 1 MOUSE V-H-IB : Dl . 3 ( 3 8 ]  . )  
HuVHCAMP ' CL [ 32 ] . ( IDENTICAL TO l RAT V-H : YTH 3 4 . 5HL' CL [ l ]  . )  
HuRSV19VH [ 3 6 ] ,HuRSV19CHFNS [ 3 8 ] . ( 2  IDENTICAL HUMAN V-H-II ;  ALSO l MOUSE V-H-IIC: MuRSV1 9VH ' CL [37 ] . )  
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GENERAL NOTES : HOMAN HEAVY CHAINS SUBGROUP II ( cont ' d) 

SET 8 :  LES-C' CL [3 9 ]  , LES-B' CL [50 ]  , LES-A' CL [51 ] . (3 IDENTICAL) 

CDR3 : SET 1 :  HuVHLYS ' CL [27 ] . ( IDENTICAL TO 1 MOUSE V-H-IB :  Dl . 3 [ 3 8 ] . )  
SET 2 :  HuVHCAMP ' CL [32 ) . ( IDENTICAL TO 1 RAT V-H :  YTH 34 . SHL' CL [ l] . )  
SET 3 :  HuRSV19VH [ 3 6 ] , HuRSV19CHFNS [ 38 ] . ( 2  IDENTICAL HUMAN V-H-II ;  ALSO 1 MOUSE V-H-IIC :  MuRSV19VH' CL [ 3 7 ]  . )  
SET 4 :  LES-C' CL [ 3 9 ]  , LES-B ' CL [50 ]  , LES-A' CL [ 5 1 ] . ( 3  IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES : 
SET 1 :  

SET 2 :  

SET 3 :  
SET 4 :  

SET 5 :  

SET 6 :  

SET 7 :  
SET 8 :  

MLl ' CL [ 3 J , DR12 910-2F8 ' CL [ 48 ] Abl7 ' CL [ 4 9 ]  ,M4 4 ' CL [52 ] . (4 IDENTICAL HUMAN V-H-II ;  ALSO 9 HUMAN V-H-I : LS2 ' CL [ l  �LS5' CL
J
2 ]  , LS 6 ' CL [ 3 1 , LSl ' CL [ 4 ]  , LS8 ' CL [ 6 ]  , NE I ' CL [ 1 6 ]  , WIL2 ' CL [ 24 ]  ,BOR' [ 2 7 1 , LS7 ' CL [ 29 l ; 1 7  HUMAN V-H-II I :  .:10Pl' CL SJ ,Ab25 ' CL [ i 2 J , 60P2 ' Ct [ 1 8 ] , 63Pl ' CL [ l 9 ]  , 5 6P l ' CL [ 25 ]  , M7 4 ' CL [ 2 8 )  , T!L[33 ]  , HN . l iJ ' CL [ 4 1 ] , M26 '  CL [ 4 9 ]  < VH10 .  ' CL [ 6 3 ] , K6:i6' CL [ 6 8 ] , K4BB' CL [ 6 9 l , K5B8 '  CL [70 ] , K5C7 ' CL [ 7 1 ]  , KSGS CL [ 72 ] , K6F5' CL [ 7 3 ] , 

20P l ' CL [ 82 J ; AND 1 MOUSE V-H-IIID : H37-40' CL [25 . ) 
Ll 6 '  CL [ 2 ]  , M71 '  CL [ 4 ] , C6B2 ' CL [ 14 ] , 58P2' CL [ 1 6 ) , CE-1 ' CL [ 41 ] , 37Pl '  CL� 4 7 ]  . ( 6 IDENTICAL HUMAN V-H-II ;  ALSO 5 
��

L
t4�):b�if��1Mr:l · RF-TSl ' CL [ 2 8 ] ,M61 CL [47 ] , 60P l ' CL [ 4 9 ] ,AF  ' CL [ 65 ] ; AND 3 HUMAN V-H-II I :  3 8P l ' CL [ 3 6 ] , 

Pag-l ' CL [ 22 ] . ( IDENTICAL TO 1 HUMAN V-H-I : AND ' CL [ l 5 ] ; AND 2 HUMAN V-H-III : RF-SJ2 ' CL [ 3 1 ]  , RF-SJl ' CL [ 4 6 ] . )  
FK-00l ' CL pl l , HIGl ' CL [ 24� Ab4 4 ' CL f2 9 ] . ( 3  IDENTICAL HUMAN V-H-II;  ALSO 5 HUMAN V-H-I : 7 83c ' CL [2 1 ] , g�m:gt t�� l : 5¥�6�g�m6f � ?�����d�brr CL [ 4 4 ] ; AND 6 HUMAN V-H-I I I :  4Gl2 '  CL [ l 0 ] , Ab2l ' CL [ 24 J , M72 '  CL [ 27 ] , 

�fg :gt fHl : r60 ' CL [42 ] . (2 IDENTICAL HUMAN V-H-I I ;  ALSO 1 HUMAN V-H-I : 8 3P2 ' CL [ 38 ] ; AND 1 HUMAN V-H-III : 

�g:�5tfl�j Jt���ifitt . fO 7 HUMAN V-H-III : 18 /2' CL [ l ] ,  18/ 17 '  CL [ 2 ) ,  1 8/ 9 '  CL [ 3 ] , 1/17 '  CL [ 4 ]  ,M4 3 '  CL [ 6 ] , 

HuVHLYS ' CL [ 27 ] ,HuVHCAMP ' CL [ 32 ] . (2 IDENTICAL) 
HuRSV19VH [36 ) , HuRSV19CHFNS [ 3 8 ] . (2 IDENTICAL HUMAN V-H-II;  ALSO 1 MOUSE V-H-IIC :  MuRSV19VH ' CL [3 7 ] . )  

SPECIFIC NOTES : BUMAN HEAVY CHAINS SUBGROUP II 

1) lSPl ' CL :  FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
1 1 )  
1 4 )  
1 6) 
1 7 )  

22) 
25 )  

27 )  
3 0 )  
33 )  

36 )  

FK-00l ' CL :  IT CAN BE EXPRESSED FUNCTIONALLY IN MOUSE MYELOMA CELLS . 
C6B2' CL: DERIVED FROM SPLENIC LYMPHOCYTES OF SIX MONTH OLD CHILD WITH SICKLE CELL ANEMIA .  
58P2' CL : FROM HUMAN FETUS AT  130 DAYS OF  GESTATION . 
SUP-Tl 

�ii���g�biJ;
R
�� M���

E
¥f;E s��

F
���filG A�o�A c�m�gg� �o����Ek����iL�G wmE i¥o <14 ��mo 2 �3£�c&i.E c6�*Ai��s��T ogF 

THE IMMUNOGLOBULIN GENE AND PART OF THE T-LYMPHOCYTE RECEPTOR FOR ANTIGEN GENE . 
Pag-1' CL : THREE-DI!1ENSIONAL MODEL HAS BEEN CONSTRUCTED FOR T'HIS ANTIBODY . 
HuVNP ' CL :  A HYBRID ':HEAVY CHAIN CONSISTING OF FR' S FROM NEWM AND CDR' S FROM Bl-8 '  CL, AN .l>,NTI-4-HYDROXY-3-NITROPHENACETYL 

CAPROIC ACID MOUSE ANTIBODY; Bl-8 'CL HEAVY CHAIN HAS A BINDING CONSTANT OF l . 2Xl0EXP6 ,  AND THIS HYBRID HEAVY 
CHAIN HAS JV'BINDING CONSTANT OF 1 .  9Xl0EXP 6 .  

HuVHLYS ' CL :  MADE OF FR' S OF HUMAN NEW .l'.ND CDR' S OF MOUSE Dl . 3 �  
Fog-B' CL : THREE-DIMENSIONAL MODEL HAS BEEN CONSTRUCTED FOR TnIS ANTIBODY . 
6H-3C4 ' CL : 6H-3C4 IS' AN ESTABLISHED HUMAN-MOUSE HETEROHYBRIDOl1.:; WHICH SECRETES A HUMAN IGM-L.1'.MBDA ANTIBODY.  THIS 

SEQUENCE IS OBTAINED BY LIGATING THE VH GENE WITH HUMAN IGGl REGION. THE NEW HUMAN IGGl-LAMBDA ANTIBODY FULLY 
RETAINS THE .ORIGINAL SPECIFICITY . 

HuRSVl9VH: THIS SEQUENCE CONTAINS THE FR' S OF NEWM WITH SOME MODIFICATIONS, AND CDR' S OF MuRSV19VH. WHEN COMBINED WITH 
HuRSVl 9VK, THE FV DOES NOT BIND THE VIRUS . 

3 8 )  HuRSV19CHFNS : THIS SEQUENCE CONTAINS THE FR' S OF NEW!.'! WI1'H MORE MODIFICATIONS THAN HuRSVl 9VH, AND CDR' S OF MuRSVl 9VH. 
WHEN COMBINED WITH HuRSVl 9VK, THE FV BINDS THE VIRUS . 

3 9 )  LES-C'CL: FROM A PATIENT WITH CHRONIC LYMPHOCYTIC LEUKEMIA. FOR l-.LIGNMENT, IT IS REQUIRED TO PLACE THREE AMINO ACID 
RESIDUES, GLY ALA ARG, AT POSITION lOOI . 

4 1 )  CE-1 ' CL :  CELL LINE CESS 
4 6 )  MCE' : IT IS A CRYOIMMUNOGLOBULIN AND IS DESIGNATED BY THE AUTHORS .!\S MCE . IN ORDER TO DIFFERENTIATE IT FROM ANOTHER 

MCE SEQUENCED BY CAPRA ET AL . , IT IS DENOTED AS MCE' . 

47 )  37P l ' CL :  FROM HUMAN 'FETUS AT 130 DAYS OF GESTAT ION . 
4 9 )  Abl7 ' CL :  AUTHORS PROVIDED THIS SEQUENCE WHICH IS DIFFERENT F'RCM THJl.T IN THE REFERENCE . THE RESIDUE AT POSITION l O O J  IS 

GLU, WITH THREE ADDITIONAL RESIDUES PRO GLY ASN BETWEEN POSITlONS 1 O O J  AND lOOK . 
50 )  U:S-B' CL :  FROM A PATIENT WITH CHRONIC LYM?HOCYTIC LEOKEMI.>. .  FOR ALIGNMENT , IT IS REQUIRED TO PLACE THREE AMINO ACID 

RESIDUES, GLY ALA ARG, AT POSITION l O O I . 
5 1 )  LES-A' CL : FROM A PATIENT WITH CHRONIC LYM?HOCYTIC LEUKEMIP. .  FOR .!\LIGNMENT, IT IS REQUIRED TO PLACE THREE AMINO ACID 

RESIDUES, GLY ALA .>.RG, AT POSITION lOOI . 
5 3 )  Ly66' CL : AT POSITION 40 THE SEQUENCE CONNECTS TO THE CONSTANT REGION . 

54 )  JBL2 ' CL :  FROM BURKITT' S  LYMPHOMA CELL LINES WHICH PRODUCE TRUNCF.TED HE.II.VY CHAINS LACKING PART OF VARIABLE REGION 
55) NZU: IT IS A CRYOIMMUNOGLOBULIN.  
5 8 )  SPA: IT  WAS FROM A CASE OF HEAVY CHAIN DISEASE . 
60 )  64P l ' CL :  FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING : 
AT POSITION 

33 
58 

lOOA 
l O OH 
lOOI  

RESIDUES 
(TYR, SER) 

( TYR ,ASP ,ASN) 
( ILE, PHE, CYS , ALA, SER, GLY) 

(JI.LA, ASP )  
(ALA,ASN) 
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BUM&"!' HEAVY CHArNS SUBGROUP rrr 
INVARIANT l *  2 *  3 *  4 *  5 6 7 *  8 9 10* 11* 12* 1 3 *  1 4  1 5  :i. 6 1 7  1 8  1 9  2 0 *  
RESIDUES 1 8 /2 1 8 / 1 7  1 8 / 9  1 / 1 7  3 0 P l  M 4 3  HF2- vh LAMBDA 4 G l 2  Ab 1 8  Ab2 5 RF-KLl 8 - 18 Vh38 Vh38 Vh38 6 0 P 2  6 3 P l  GF4 

1 0  
1 1  
1 2  
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SER ( . 98 )  
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ARG ( . 9 9 )  
GLN ( . 9 9 )  

GLY ( . 9 9 )  

LYS ( . 9 8 )  

LEU ( . 9 9 )  
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6 4  

6 5  GLY ( .  9 8 )  
6 6  ARG ( . 98 )  
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6 8  
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7 0  SER ( . 9 8 )  
7 1  ARG ( . 9 8 )  
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7 3  
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GLU GLU 
VAL VAL 
GLN GLN 
LEU LEU 

LEU LEU 
GLU GLU 
SER SER 
GLY GLY 
GLY GLY 

GLY GLY 
LEU LEU 
VAL VAL 
GLN GLN 
PRO PRO 

GLY GLY 
GLY GLY 
SER SER 
LEU LEU 
ARG ARG 

LEU LEU 
SER SER 
CYS CYS 
ALA ALA 
ALA ALA 

SER SER 
GLY GLY 
PHE PHE 
THR THR 
PHE PHE 

SER SER 
SER SER 
TYR TYR 
ALA ALA 
MET MET 

SER SER 

TRP TRP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
GLY GLY 

LYS LYS 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

'iAL VAL 
SER SER 

ALA ALA 
ILE ILE 
SER SER 

GLY GLY 

SER SER 
GLY GLY 

GLY GLY 
SER SER 
THR THR 
TYR TYR 
TYR TYR 

GLU GLU GLU GLU 
VAL VAL VAL VAL 
GLN GLN GLN GLN 
LEU LEU LEU LEU 

LEU LEU LEU LEU 
GLU GLU GLU GLU 
SER SER SER SER 
GLY GLY GLY GLY 
GLY GLY GLY GLY 

GLY GLY GLY GLY 
LEU LEU LEU LEU 
VAL VAL VAL VAL 
GLN GLN GLN GLN 
PRO PRO PRO PRO 

GLY GLY GLY GLY 
GLY GLY GLY GLY 
SER SER SER SER 
LEU LEU LEU LEU 
ARG ARG ARG ARG 

LEU LEU LEU LEU 
SER SER SER SER 
CYS CYS CYS CYS 
ALA ALA ALA ALA 
AL.I\ ALA ALA ALA 

SER SER SER SER 
GLY GLY GLY GLY 
PHE PHE PHE PHE 
THR THR THR THR 
PHE PHE PRE PHE 

SER SER SER SER 
SER SER SER SER 
TYR TYR TYR TYR 
ALA ALA ALA ALA 
MET MET MET MET 

SER SER SER SER 

TRP TRP TRP TRP VAL VAL VAL VAL 
ARG ARG ARG ARG 
GLN GLN GLN GLN 
ALA ALA ALA ALA 
PRO PRO PRO PRO 
GLY GLY GLY GLY 

LYS LYS LYS LYS 
GLY GLY GLY GLY 
LEU LEU LEU LEU 
GLU GLU GLU GLU 
TRP TRP TRP TRP 

VAL VAL VAL VAL 
SER SER SER SER 
ALA ALA ALA ALA 
ILE ILE ILE ILE 
SER SER SER SER 

GLY GLY GLY GLY 

SER SER SER SER 
GLY GLY GLY GLY 

GLY GLY GLY GLY 
SER SER SER SER 
THR THR THR THR 
TYR TYR TYR TYR 
TYR TYR TYR TYR 

ALA ALA ALA ALA 
ASP 
SER 
VAL 
LYS 

ALA ALA 
ASP ASP 
SER SER 
VAL VAL 
LYS LYS 

ASP ASP ASP 
SER SER SER 
VAL VAL VAL 
LYS LYS LYS 

GLY GLY GLY 
ARG ARG ARG 
PHE PHE PHE 
THR THR THR 
ILE ILE ILE 

SER SER SER 
ARG ARG · ARG 
ASP ASP ASP 
ASN ASN ASN 
SER SER SER 

LYS LYS LYS 
ASN ASN ASN 
THR THR THR 
LEU LEU LEU 
TYR TYR TYR 

LEU LEU LEU 
GLN GLN GLN 
ME T  MET MET 
ASN ASN ASN 
SER SER SER 

GLY 

ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 

Il'ti 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

GLY GLY 
ARG ARG 
PHE PHE 
THR THR 
ILE ILE 

SER SER 
ARG ARG 
ASP ASP 
ASN ASN 
SER SER 

LYS LYS 
ASN ASN 
THR THR 
LEU LEU 
TYR TYR 

LEO LEU 
GLN GLN 
MET MET 
ASN ASN 
SER SER 

GLU GLU 
VAL VAL 
GLN GLN 
LEU LEU 

LEU LEU 
GLU GLU 
SER SER 
GLY GLY 
GLY GLY 

GLY GLY 
LEU LEU 
VAL VAL 
GLN GLN 
PRO PRO 

GLY GLY 
GLY GLY 
SER SER 
LEU LEU 
ARG ARG 

LEU LEU 
SER SER 
CYS CYS 
!'I.LA ALA 
ALA ALA 

SER SER 
GLY GLY 
PHE PHE 
TRR THR 
PRE PRE 

SER SER 
SER SER 
TYR TYR 
ALA ALA 
MET MET 

SER SER 

TRP TRP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
GLY GLY 

LYS LYS 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

VAL VAL 
SER SER 
ALA ALA 
ILE ILF 
SER SER 

GLY GLY 

SER SER 
GLY GLY 

GLY GLY 
SER SEP. 
THR THR 
TYR TYR 
TYR TYR 

ALA ALA 
ASP ASP 
SER SER 
VAL VAL 
LYS LYS 

GLY GLY 
ARG l'.RG 
PHE PHE 
THR THR 
ILE ILE 

SER SER 
ARG ARG 
ASP ASP 
ASN ile 
SER SER 

LYS LYS 
ASN ASN 
THR THR 
LEU LEU 
TYR TYR 

LEU LEU 
GLN GLN 
MET MET 
ASN ASN 
SER SER 

LEU LEU 
ARG ARG 
ALA ALA 

LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG 
ALA ALA ALA ALA ALA ALI'. 

GLU GLU 
ASP ASP 

THR THR 
ALA ALA 
VAL VAL 
TYR TYR 
TYR TYR 

CYS CYS 
ALA ALA 
LYS LYS 
GLY GLY 
GLN GLN 

VAL VAL 
LEU LEU 
TYR TYR 
TYR TYR 
GLY GLY 

SER SER 
GLY GLY 
SER SER 
TYR TYR 

HIS HIS 
TRP TRP 
PHE PHE 

ASP ASP 
PRO PRO 
TRP TRP 
GLY GLY 
GLN GLN 

GLY GLY 
THR THR 
LEU LEU 
VAL VAL 
THR THR 

GLU GLU GLU GLU GLU GLU 
ASP ASP ASP ASP ASP ASP 

THR THR THR THR THR THR 
ALA ALA ALA ALA ALA ALA 
VAL VAL VAL VAL VAL VAL 
TYR TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR TYR 

CYS CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA JI.LA 
LYS LYS LYS LYS LYS LYS 
GLY GLY ASP LYS GLY 
GLN GLN ALA ASP GLN 

VJl.L VAL GLY TRP VAL 
LEU LEU TRP ASN LE"J 
TYR TYR GLY ASP TYR 
TYR TYR SER ASN TYR 
GLY GLY GLY TRP GLY 

SER SER PHE SER 
GLY GLY GLY 
SER SER SER 
TYR TYR TYR 

HIS 

HIS HIS 
TRP TRP TRP 
PHE PHE PHE PHE 

ASP ASP ASP ASP ASP 
PRO PRO TYR PRO PRO 
TRP TRP TRP TRP TRP 
GLY GLY GLY GLY GLY 
GLN GLN GLN GLN GLN 

GLY GLY GLY GLY GLY 
THR THR THR THR THR 
LEU LEU LEU LEU LEU 
VAL VAL VAL VAL VAL 
THR THR THR THR THR 

# 
# 

GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
GLY 
GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY 
GLY 
SER 
LEU 
ARG 

LEU 
SER 
CYS 
1'.LA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 
SER 
TYR 
ALA 
MET 

SER 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRF 

VAL 
SER 
ALA 
ILE 
SER 

GLY 

SER 
GLY 

GLY 
SER 
THR 
T:'R 
TYR 

gly 
ASP 
SER 
V.l\L 
LYS 

GLY 
,Zl_RG 
PHE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
LYS 

GLU GLU GLU 
VAL VAL VAL 
GLN GLN GLN 
LEU LEU LEU 

LEU val LEU 
GLU GLU GLU 
SER SER SER 
GLY GLY GLY 
GI,Y GLY GLY 

GLY GLY GLY 
LEU LEU LEU 
VAL VAL VAL 
GLN GLN GLN 
PRO PRO PRO 

GLY GLY GLY 
GLY GLY GLY 
SER SER SER 
LEU LEU LEU 
ARG ARG ARG 

LEU LEU LEU 
SER SER SER 
CYS CYS CYS 
ALA ALA ALA 
ALA ALA ALA 

SER SER SER 
GLY GLY GLY 
PHE PHE PHE 
THR THR THR 
PHE PHE PHE 

SER SER SER 
thr SER SER 
TYR "er TYR 
ALA ALA ALA 
MET MET MET 

SER SER SER 

TRP TRP TRP 
VAL VAL VAL 

ARG ARG ARG 
GLN GLN GLN 
ALA ALA ser 
PRO PRO PRO 
GLY GLY GLY 

LYS LYS LYS 
GLY GLY GLY 
LEU LEU LEU 
GLU GLU gln 
TRP TRP TP.P 

VAL VAL VAL 
SER SER SER 
ALA ALA ALA 
ILE ILE ILE 
SER SER SER 

GLY GLY GLY 

SEP. SER SER 
SLY GLY GLY 

GLY '"'P ile 
SER SER SER 
THR THR THR 
TYR TYR TYR 
TYR TYR TYR 

ALA ALA ALA 
ASP ASP ASP 
SER SER SER 
VAL VAL VAL 
LYS LYS "rg 

GLY GLY GLY 
ARG ARG ARG 
PHE PHE PHE 
THR THR THR 
ILE ILE ILE 

SER SER SER 
1'1.RG ARG ARG 
ASP ASP ASP 
ASN ASN ASN 
SER SER SER 

LYS LYS LYS 
ASN ASN ASN 
THR THP. THR 
LEU LEU LEU 
TYR TYR TYR 

LEU LEU LEU 
GLN GLN GLN 
MET MET MET 
ASN ASN ser 
SER SER SER 

LEU LEU LEU 
ARG ARG ARG 
ALA ALA ALA 
GLU GLU GLU 
ASP ASP ASP 

THR THR THP. 
ALA ALA ALA 
VAL VAL VAL 
TYR TYR TYR 
TYR TYR TYR 

CYS CYS CYS 
ALA ALA ALA 
LYS LYS LYS 

ALA GLY ALA 
VAL GLY ALA 

VAL VAL GLU 
ARG GLU GLY 
GLY LEU PHE 
VAL ALA GLY 
ILE SER H I S  

S E R  THR CYS 
TYR LYS SER 
TYR PRO THR 
TYR SER SER 
TYR SER CYS 

GLY # TYR 
MET TYR THR 

TRP GLY 
TYR TYR 
PHE PHE 

ASP ASP ASP 
VAL LEU TYR 
TRP TRP TRP 
GLY GLY GLY 
GLN ARG GLN 

GLY GLY GLY 
THR THR THR 
THR LEU LEU 
VAL VAL VAL 
THR THR THR 

GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
GLY 
GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY 
GLY 
SER 
LEU 
ARG 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 
SER 
TYR 
ALA 
MET 

SER 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRP 

VAL 
SER 
ALA 
ILE 
SER 

asp 

asn 
GLY 

GLY 
ile 
THR 
TYR 
TYR 

thr 
ASP 
tyr 
VAL 
LYS 

GLY 
ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 

1�� 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
LYS 
LYS 
LEU 

ARG 
SER 
GLY 
LEU 
VAL 

PRO 
TYR 

TYR 
PHE 

ASP 
PHE 
TRP 
GLY 
ARG 

GLY 
THR 
LEU 
VAL 
THR 

GLU GLU 
VAL VAL 
GLN GLN 
LEU LEU 

val LEU 
GLU GLU 
SER SER 
GLY GLY 
GLY GLY 

GLY asp 
LEU LEU 
V.l\L VAL 
GLN GLN 
PRO PRO 

GLY GLY 
GLY GLY 
SER SER 
LEU LEU 
ARG ARG 

LEU LEU 
SER SER 
CYS CYS 
ALA ALA 
ALA ALA 

SER SER 
GLY GLY 
P.HE PHE 
THR THR 
val PHE 

SER SER 
SER asn 
asn TYR 
tyr val 
MET MET 

SER SER 

TRP TRP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
GLY GLY 

LYS LYS 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

VAL VAL 
SER SER 
val ser 
ILE ILE 
tyr SER 

GLY 

SER SER 
GLY asp 

GLY GLY 
SER gly 
THR THR 
TYR TYR 
TYR TYR 

ALA thr 
ASP ala 
SER SER 
VAL VAL 
LYS LYS 

GLY GLY 

ARG ARG 
PHE PHE 
THR THR 
ILE ILE 

SER SER 
ARG ARG 
ASP ASP 
ASN ASN 
SER SER 

LYS LYS 
ASN ASN 
THR THR 
LEU LEU 
TYR TYR 

LEU LEU 
GLN GLN 
MET MET 
ASN ASN 
SER SER 

LEU LEU 
ARG ARG 
ALA ALA 
GLU GLU 
ASP ASP 

THR THR 
ALA ALA 
VAL VAL 
TYR TYR 
TYR TYR 

CYS CYS 
ALA ALA 
arg gln 

ASN 
MET 

GLY 
ASP 
ILE 
ARG 
LEU 

THR 
PRO 
LEU 
ALA 

TYR 
TRP 
GLY 
GLN 

GLY 
THR 
LEU 
VAL 
THR 

GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN 
LEU LEU LEU LEO val 

LEU LEU val val LEU 
GLU GLU GLU GLU GLU 
SER SER SER SER SER 
GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY 

a!<p aep GLY GLY GLY 
LEU LEU LEU LEU LEU 
VAL VAL ile ile VAL 
GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO 

GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY 
SER SER SER SER SER 
LEU LEU LEO LEU LEU 
ARG ARG ARG ARG ARG 

LEU LEU LEU LEU LEU 
SER SER SER SER SER 
CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA 

SER SER SER SER SER 
GLY GLY GLY GLY GLY 
?HE PHE PHE PHE PHE 
THR THR THR THR THR 
PHE PHE val val PHE 

SER 
asn 
TYR 
val 
MET 

SER 

SER 
asn 
TYR 
val 
MET 

SER 

SER 
SER 
a"n 
tyr 
MET 

SER 

SER 
SER 
asn 
tyr 
MET 

SER 

SER 

m 
ALA 
MET 

SER 

TRP TRP TRP TRP TRP 
VAL VAL VAL VAL VAL 

· ARG ARG ARG ARG ARG 
GLN GLN GLN GLN GLN 
ALA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY 

LYS LYS LYS LYS LYS 
GLY GLY GLY GLY GLY 
LEU LEO LEU LEU LEU 
GLU GLU GLU GLU GLU 
TRP TRP TRP TRP TRP 

VAL VAL VAL VAL VAL 
SER SER SER SER SER 
ser ser val val gly 
ILE ILE ILE ILE ILE 
SER SER tyr tyr SER 

GLY GLY .. 1a 

SER SER SER SER SER 
asp asp GLY GLY GLY 

GLY GLY GLY GLY glu 
gly gly SER SER asn 
THR THR THR THR THR 
TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR 

thr 
ala 
SER 
VAL 
LYS 

thr 
ala 
SER 
VAL 
LYS 

ALA ALA ALA 
ASP 
pro 
VAL 
LYS 

ASP ASP 
SER SER 
VAL VAL 
LYS LYS 

GLY GLY GLY GLY GLY 
ARG 
PHE 
THR 
ILE 

ARG 
PHE 
THR 
ILE 

ARG ARG ARG 
PHE 
THR 
ILE 

PHE PHE 
THR THR 
ILE ILE 

SER 
ARG 
ASP 
ASN 
SER 

SER 
ARG 
ASP 
ASN 
SER 

SER SER SER 
ARG 
ASP 
ASN 
SER 

ARG ARG 
ASP ASP 
ASN ASN 
SER SER 

LYS 
ASN 
THP. 
LEU 
TYR 

LYS 
ASN 
THR 
LEU 
TYR 

LYS LYS LYS 
ASN 
THR 
val 
TYR 

ASN Jl.SN 
THR THR 
LEU LEU 
TYR TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
GLN 
MET 
ASN 
SER 

LEU LEU LEU 
GLN 
MET 
ASN 
SER 

GLN GLN MET MET 
ASN ASN 
SER SER 

LEU LEU LEU 
ARG ARG ARG 
ALA ALA ALA 
GLU GLU GLU 
ASP ASP ASP 

THR THR THR 
ALA ALA ALA 
VAL VAL VAL 
TYR TYR TYR 
TYR TYR TYR 

CYS . ·CYS CYS 
ALA ALA ALA 
gln gln 

ASN ASN LYS 
MET MET GLY 

GLY GLY SER 
ASP ASP LEU 
ILE ILE TYR 
ARG ARG 
LEU LEU 

THR THR 
PRO PRO 
LEU LEU 
ALA ALA 

TYR 
PHE 

ASP 
TYR TYR TYR 
TRP TRP TRP 
GLY GLY GLY 
GLN GLN GLN 

GLY GLY GLY 
THR THR THR 
LEU LEU LEU 
VAL VAL VAL 
THR THR THR 

LEU LEU 
ARG ARG 
ALA ALA 

��� ��� 
THR THR 
ALA ALA 
VAL met 
TYR TYR 
TYR TYR 

CYS CYS 
ALA ALA 

LYS 
THR GLY 
ARG GLY 

GLU ARG 
THR GLN 
GLY TRP 
ASP VAL 
LEU VAL 

GLY LEU 
TRP GLY 

PHE 

ASP 
TYR 

TYR 
PHE 
PHE 

ASP 
SER 

TRP T.RP 
GLY GLY 
GLN GLN 

GLY GLY 
THR THR 
LEU LEU 
VAL VAL 
THR THR 
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1 0  
1 1  
12 
13 

F 
1 4  

R 1 5 

i H 
1 8 
1 9  

2 0  
2 1  
2 2  
2 3  
2 4  

2 5  
2 6  
2 7  
2 8  
2 9  

3 0  

3 1  

c 3 2  

D 
3 3  

R 3 4  

1 � §A 
35B 

3 6  
3 7  

3 8  
3 9  
4 0  

F 4 1  

R 
4 2  

2 4 3  
4 4  
4 5  
4 6  
4 7 

4 8  
4 9  

5 0  
5 1  
52 

52A 
52B 
52C 
53 

c 5 4  

D 5 5  

R 5 6  

2 §� 
5 9  

6 0  
6 1  
6 2  
6 3  
6 4  

6 5  

6 6  
6 7  
6 8  
6 9  

7 0  
7 1  
7 2  
73 
7 4  

7 5  
7 6  
7 7  
7 8  
7 9  

F 8 0  

R �� 3 82.P. 
82B 

, 82C 
83 
84 
8 5  
8 6  

8 7  
8 8  
8 9  
9 0  
9 1  

92 
93 
9 4  

9 5  
9 6  

9 7  
9 8  
9 9  

1 0 0  
l O OA 

GLU GLU gln gln gln gln 
VAL VAL VAL VAL VAL VAL 

GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU LEU 

LEU LEU val LEU val val val val 
GLU GLU GLU GLU GLU GLU GLU GLU 
SER SER SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY 

asp asp GLY GLY GLY GLY GLY GLY 
LEU LEU LEU LEU val val val val 
VJl.L VAL V_l\.L VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO PRO PRO PRO 

GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY arg arg arg arg 
SER SER SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG ARG ARG 

LEU LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER SER 
CYS CYS CYS CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA ALA ALA ALA 

SER SER SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY GLY 
PHE PHE PHE leu PHE PHE PHE PHE 
THR THR THR THR THR THR THR THR 
PHE PHE PHE PHE PHE PHE PHE PHE 

SER SER SER SER SER SER SER SER 

asn asn SER SER SER SER SER SER 
TYR TYR TYR asp TYR TYR TYR TYR 
val val trp ALA ALA ALA ALA ALA 
MET MET MET MET MET MET MET MET 

SER SER his SER his his his his 

TRP TRP TRP TRP TRP TRP TRP TRP 
VAL VAL VAL VAL VAL VAL VAL VAL 

ARG ARG ARG ARG ARG ARG ARG ARG 
GLN GLN GLN GLN GLN GLN GLN GLN 
ALA ALA ALA ALA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY GLY GLY GLY 

LYS LYS LYS LYS LYS LYS LYS LYS 
GLY GLY GLY GLY GLY GLY GLY GLY 
LEU LEU LEU LEU LEU LEU LEU LEU 
GLU GLU val GLU GLU GLU GLU GLU 
TRP TRP TRP TRP TRP TRP, TRP TRP 

VAL VAL VAL VAL V.2\:L VAL VAL VAL 
SER SER SER SER ala ala ala ala 
ser ser arg gly val val val val 
ILE ILE ILE thr ILE ILE ILE ILE 
SER SER asn gly SER SER SER SER 

GLY GLY ser 

SER SER asp 
asp asp GLY 

GLY GLY ser 
gly gly SER 
THR THR THR 
TYR TYR thr 
TYR TYR TYR 

thr thr ALA 
ala ala ASP 
SER SER SER 
VAL VAL VAL 
LYS LYS LYS 

GLY GLY GLY 

ARG ARG ARG 
PHE PHE PHE 
THR THR THR 
ILE ILE I.LE 
SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 
THR 
LEU 
TYR 

SER SER 
ARG ARG 
ASP ASP 
ASN ASN 
SER ala 

LYS LYS 
ASN ASN 
THR THR 
LEU LEU 
TYR TYR 

LEU LEU LEU 
GLN GLN GLN 
MET MET MET 
ASN ASN ASN 
SER SER SER 

GLY tyr tyr tyr tyr 

arg asp asp asp asp 
GLY GLY GLY GLY GLY 

GLY ser eer ser ser 
SER asn asn aen asn 
THR lys lys lys lys 
asn TYR TYR TYR TYR 
TYR TYR TYR TYR TYR 

ALA ALA ALA ALA ALA 
ASP ASP ASP ASP ASP 
SER SER SER SER SER 
VAL VAL VAL VAL VAL 
LYS LYS LYS LYS LYS 

GLY GLY GLY GLY GLY 

gln ARG .ARG ARG .ARG 
EHE ERE PHE PRE PRE 
THR THR THR THR THR 
ILE ILE I.LE ILE ILE 
SER SER SER SER SER 

mat ARG ARG ARG ARG 
ASP ASP ASP ASP ASP 
ASN ASN ASN ASN ASN 
SER SER SER SER SER 

LYS 
ser 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
thr 
SER 

LYS LYS LYS LYS 
ASN ASN ASN ASN 
THR THR THR THR 
LEU LEU LEU LEU 
TYR TYR TYR TYR 

LEU LEU LEU LEU 
GLN GLN GLN GLN 
MET MET MET \ ME.T 
ASN ASN ASN ,ASN 
SER SER SER °'SER 

LEU 
ARG 
ALA 
GLU 
ASP 

LEU LEU LEU 
ARG ARG ARG 
ALA ALA val 
GLU GLU GLU 
ASP ASP ASP 

LEU LEU LEU LEU 
ARG ARG ARG ARG 
ALA ALA ALA ALA 
GLU GLU GLU GLU 
ASP ASP ASP ASP 

THR 
ALA 
VAL 
TYR 
TYR 
cxs 
ALA 
qln 

ASN 
MET 

GLY 
ASP 
ILE 
ARG 
LEU 

THR THR THR 
ALA ALA ALA 
VAL VAL VAL 
XYR TYR TYR 
TYR TYR TYR 

THR THR THR TRR 
ALA ALA ALA ALA 
VAL VAL VAL VAL 
TYR TYR TYR T::a:t 
TYR TYR TYR TYR 

GYS CYS CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA ALA. ALA 
gln arq LYS arg gly arg arg 

ASN --- VAL ARG TRP ASP ASP 
MET --- ALA SER GLY ARG ARG 

GLY --­
ASP --­
ILE --­
ARG - - ­
LEU ---

SER 
TYR 
SER 
PHE 
ARG 

ALA LYS HIS LYS 
ARG --- SER ASP 
THR --- SER TRP 
TYR --- SER GLY 

--- TRP TRP 

C 
1 0 0 B  THR THR ---

D mg mg mg :::::: 
PRE 
ARG 

--- TYR ALA 
--- TYR LEU 

R lO OE ALA ALA ---
3 l O OF 

lOOG 
lOOH 
lOOI 
lOOJ 
l OOK 

1 0 1  
1 0 2  TYR TYR ---

HIS 

TYR 
TYR 

--- GLY PRE 
--- MET 

TYR --- ASN --- - - ­
GLY TYR TRP --- - - ­
MET PHE PRE --- ---

ASP ASP ASP ASP ASP 
VAL TYR PRO VAL TYR 

1 0 3  TRP. TRB --­
GLY --­
GLN ---

,TRP TRP TRR XRI? TRP 
GLY: = GLY: GLY GLY 
GLN GLN GLN GLN GLN 

1 0 4  GLY 
1 0 5  GLN 

1 0 6  GLY 
F 1 0 7  ll'HR 
R 1 0 8  LEU 

4 m  � 
GLY --­
XHR - - ­
LEU --­
VAL - - ­THR ---

GLY .GLY GLY GLY GLY 
:rHR THR THR THR XHR 
TRR LEU LEU THR LEU 
VAL VAL VAL VAL VAL 
!l!HR THR, XHR THR THR 

gln 
VAL 
GLN" 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLY 
val 
VAL 
GLN 
PRO 

GLY 
arg 
SER 
LEU 
ARG 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 

SER 
TYR 
gly 
MET 

his 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRP 

VAL 
ala 

val 
ILE 
SER 

tyr 

""P 
GLY 

sar 
asn 
lys 
TYR 
TYR 

ALA 
ASP 
SER 
VAL 
LYS 

GLY 

ARG 
PRE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

TRR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
LYS 

VAL 
ARG 

GLU 
TYR 
TYR 
TYR 
GLY 

SER 
GLY 

# 
TYR 
TYR 

TYR 
TYR 
TYR 
GLY 
MET 

ASP 
VAL 

XRP 
GLY 
GLN 

GLY 
THR 
THR 
VAL 
THR 

gln 
VAL 
GLN 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLY 
val 
VAL 
GLN 
PRO 

GLY 
arg 
SER 
LEU 
ARG 

LEU 
SER 
CYS 
ALA 
.P.LA 

SER 
GLY 
PHE 
THR 
PHE 

SER 

SER 
TYR 
gly 
MET 

his 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRP 

VAL 
als. 
val 
ILE 
SER 

tyr 

"'SP 
GLY 

sar 
asn 
lys 
TYR 
TYR 

.!\LA 
ASP 
SER 
Vl'..L 
LYS 

GLY 

ARG 
PHE THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
LYS 

gln 
VAL 
GLN 
LEU 

Vl>l 
GLU 
SER 
GLY 
GLY 

GLY 
val 
VAL 
GLN 
PRO 

GLY 
"'rg 
SF�R 
LEU 
ARG 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 
SER 
TYR 
ALA 
NET 

his 

TRP 
VAL 

ARG 
GL!l 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRP 

VAL 
<>la 
val 
ILE 
SER 

tyr 

asp 
GLY 

ser 
asn 
lvs 
TYR 
TYR 

ALA 
ASP 
SER 
VAL 
LYS 

GLY 

ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 
THR 
LEU 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALJl_ 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
arg 

GLY 
ARG 

PHE 
CYS 
SER 
GLY 
GLY 

SER 
CYS 

# 
TYR 
TYR 

TYR 
TYR 
TYR 
TYR 
MET 

ASP 
VAL 

TRP 
GLY 
LYS 

GLY 
THR 
THR 
VAL 
THR 

gln GLU gln 
VAL VAL VAL 
GLN GLN GLN 
LEU LEU LEU 

val LEU val 
GLU GLU GLU 
SER SER SER 
GLY GLY GLY 
GLY GLY GLY 

GLY GLY GLY 
LEU LEU val 
VAL VAL VAL 
lys GLN GLN 
PRO PRO PRO 

GLY GLY GLY 
GLY GLY arg 
SER SER SER 
LEU LEU LEU 
ARG ARG ARG 

LEU LEU LEU 
SER SER SER 
CYS CYS CYS 
JI.LA ALA ALA 
ALA ALA ALA 

SER SER SER 
GLY GLY GLY 
PHE PRE PHE 
THR TRR THR 
PHE PHE PHE 

SER SER SER 

asp thr SER 
TYR TYR TYR 
tyr val gly 
MET MET MET 

SER SER his 

TRP TRP 1'RP 
ile VAL VAL 

ARG ARG ARG 
GLN GLN GLN 
ALA ALA ALA 
PRO PRO leu 
GLY GLY GLY 

LYS LYS LYS 
GLY GLY GLY 
LEU LEU LEU 
GLU GLX GLU 
TRP TRP TRP 

VAL VAL VAL 
SER gly ala 

tyr ALA val 
ILE ILE ILE 
SER glx SER 

GLY tyr 

SER l.:.u asp 
GLY GLY 

ser 
thr 
ile 
TYR 
TYR 

ALJI_ 
ASP 
SER 

VAL 
LYS 

val 
SER 

�;; 
TYR 

ser 
asn 
lys 
TYR 
TYR 

ALA ALA 
ASX ASP 
SER SER 
VAL VAL 
LYS LYS 

GLY GLY GLY 

ARG ARG ARG 
PHE PHE PRE 
THR THR TRR 
ILE ILE ILE 

SER SER SER 
ARG ARG A.<l.G 
ASP ASP ASP 
ASN asp ASN 
ala SER SER 

LYS LYS LYS 
ASN ASN ASN 
ser THR THR 
LEU LEU 
TYR TYR 

LEU LEU 
GLN GLN 
MET MET MET 
.!\SN ASN ASN 
SER SER SER 

LEU LEU LEU 
ARG ARG ARG 
ALA ALA ALA 
GLU GLU GLU 
ASP ASP ASP 

THR THR THR 
ALA AL.>. ALA 
VAL VAL VAL 
TYR TYR TYR 
TYR TYR TYR 

CYS CYS GYS 
ALA ALA ALA 
arg LYS LYS 

GLY ASP 
LYS ARG 

VAL ASN 
SER TRP 
ALA GLY 
TYR PHE 
TYR 

PHE 

ASX ASP 
TYR TYR 

TRP TRP 
GLY GLY 
GLX GLN 

GLY GLY 
THR T.HR 
LEU LEU 
VAL VAL 
THR THR 

GLU 
VAL 
GLN 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY 
GLY 
SER 
LEU 
ARG 

LEU 
SER 
CYS 
pro 
ALA 

SER 
GLY 
PHE 
THR 
PRE 

SER 

asn 
his 
tyr 
MET 

SER 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRP 

VAL 
SER 

tyr 
ILE 
SER 

GLY 

asp 
ser 

GLY 
tyr 
THR 
asn 
TYR 

ALA 
ASP 
SER 
VAL 
LYS 

GLY 

ARG 
PRE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
ala 

asn 
ASN 
ser 
pro 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
.!\SI? 

THR 
ALA 
VAL 
TYR 
TYR 

GYS 
val 
LYS 

GLU GLU GLU GLU 
VAL VAL VAL VAL 
GLN GLN GLN GLN 
LEU LEU LEU LEU 

v&l val val val 
GLU GLU GLU GLU 
SER SER SER thr 
GLY GLY GLY GLY 
GLY GLY GLY GLY 

GLY GLY GLY GLY 
LEU LEU LEU LEU 
VAL VAL VAL ile 
GLN GLN GLN GLN 
PRO PRO PRO PRO 

GLY GLY GLY GLY 
GLY GLY GLY GLY 
SER SER SER SER 
LEU LEU LEU LEU 
ARG ARG ARG ARG 

LEU LEU LEU LEU 
SER SER SER SER 
CYS CYS GYS GYS 
ALA ALA ALA ALA 
ALA ALA ALA ALA 

SER SER SER SER 
GLY GLY GLY GLY 
1?HE PHE !.'HE PRE 
TllR THR THR THR 
PRE PHE PHE val 

SER SER SER SER 

SER SER tyr asx 
TYR TYR TYR his 
asp asp asn ser 
MET MET MET MET 

his his asn SER 

TRP TRP TRP TRP 
VAL VAL VAL VAL 

ARG ARG ARG ARG 
GLN GLN GLN GLN 
ALA ALA val ALA 
thr thr thr PRO 
GLY GLY GLY GLY 

LYS LYS LYS LYS 
GLY GLY GLY ala 
LEU LEU LEU LEU 
GLU GLU GLU GLX 
TRP TRP TRP TRP 

VAL VAL VAL VAL 
SER SER SER SER 

ALA ALA ALA ALA 
ILE ILE ILE ILE 
gly gly gly tyr 

thr thr thr arg 
ala ,.1.,, ala GLY 

GLY GLY 
asp asp 
THR THR 
TYR TYR 
TYR TYR 

pro pro 

i�� ��� 
VAL VAL 
LYS LYS 

GLY GLY 

GLY GLY 
asp thr 
gln THR 
TYR TYR 
TYR TYR 

ALA ALA 
ASP ASP 
SER SER 
VAL VAL 
LYS LYS 

GLY GLY 

ARG ARG ARG ARG 
PHE PRE PHE PRE 
THR THR THR TRR 
ILE ILE ILE ILE 
SER SER SER SER 
ARG ARG ARG ARG 
glu glu asn ASP 
ASN ASN asp asp 
ala ala SER SER 

LYS LYS LYS arg 
ASN ASN ASN ASX 
ser ser THR THR 
LEU LEU LEU val 
TYR TYR TYR TYR 

LEU LEU LEU LEU 
GLN GLN asn GLN 
MET MET MET MET 
ASN ASN ASN ASX 
SER SER SER SER 

LEU LEU LEU LEU 
ARG ARG ARG ARG 
ALA ALA ALA ALA 
qly gly GLU GLU 
ASP ASP ASP ASP 

THR THR THR THR 
ALA ALA ALA ALA 
VAL VAL VAL VAL 
TYR TYR TYR TYR 
TYR TYR TYR TYR 

CYS CYS CYS CYS 
ALA .!\LA ALA ALA 
arq arq arg arg 

SER SER ASP 
PHE PRO LEU 

SER V.P.L ALA 
GLU SER ALA 
THR LEU ALA 
GLU VAL ARG 
ASP ASP LEU 

ALA 
PHE 

GLY - - ­
TRP --­
LEU - - ­
T Y R  - - ­
TYR - - -

T Y R  -- ­
TYR - - ­
GLY - - -

ASP SER PHE 
ILE 

.TRE TRP 
GLY GLY GLY 
GLN GLN LYS 

GLY GLY GLY 
THR THR THR 
MET LEU TRR 
VAL VAL 
THR THR 

pea gln 
VAL VAL 
glu GLN 
LEU LEU 

val val 
GLU GLU 
SER SER 
GLY GLY 
GLY GLY 

GLY GLY 
val val 
VAL VAL 
GLX GLN 
PRO PRO 

GLY GLY 
arg thr 
SER SER 
LEU met 
ARG ARG 

LEU LEU 
SER SER 
CYS CYS 
ALA ALA 
ALA ALA 

SER SER 
GLY GLY 
PHE PRE 
TRR THR 
PRE PHE 

SER SER 

a.sn arg 
TYR TYR 
ALA gly 
MET MET 

his his 

TRP TRP 
VAL VAL 
ARG l'.RG 
GLN GLN 
pro ALA 
PRO PRO 
GLY GLY 

LYS gln 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

VAL VAL 
ala SER 

val val 
ILE ILE 
SER SER 

tyr phe 

asx asp 
GLY GLY 

asx GLY 
asx thr 
lys lys 
TYR TYR 
TYR TYR 

ALA ALA 
ASX ASP 
SER" SER 
VAL VAL 
LYS LYS 

GLY GLY 

ARG ARG 
PHE PHE 
THR THR 
ILE ILE 

SER SER 
ARG ARG 
ASP ASP 
ASX ASN 
SER SER 

LYS LYS 
ASX ASN 
THR THR 
LEU ile 
TYR TYR 

LEU LEU 
GLN GLN 
MET MET 
ASN ASN 
SER SER 

LEU LEU 
ARG ARG 
ALA pro 
GLU GLU 
ASX ASP 

THR THR 
ALA ALA 
VAL VAL 
TYR TYR 
TYR TYR 

CYS CYS 
ALA ALA 
arg LYS 

ASP LYS 
ARG ALA 

PRO ALA 
LEU PRO 
TYR ALA 
GLY SER 
ASX TRR 

TYR GLY 
ARG SER 
ALA GLY 
PRE VAL 

ASP 
PHE 

ASN ASP 
TYR TYR 

TRP TRP 
GLY GLY 
GLN GLN 

GLY GLY 
THR THR 
LEU LEU 
VAL VAL 
THR THR 

gln 
VAL 
GLN 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLY 
val 
VAL 
GLN 
PRO 

GLY 
arg 
SER 
LEU 
APG 

LEU 
SER 
GYS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 

SER 
TYR 
gly 
MET 

his 

TRP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

LYS 
GLY 
LEU 
GLU 
TRP 

VAL 
ala 

val 
ILE 
SER

, 
tyr 

asp 
GLY 

ser 
asn 
glu 
TYR 
pha 

ALA 
JI.SP 
SER 
VAL 
LYS 

GLY 

.ARG 
PHE 
THR 
ILE 

SER 
i'.RG 
ASP 
ASN 
SER 

a.an 
ASN 
THR 
LEU 
TYR 

mat 
GLN 
MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
arg 

ASP 
ARG 

VAL 
ALA 
VAL 
TYR 
ALA 

SER 
VJl.L 
PRE 
PHE 
ILE 

ASP 
SER 

PRE 

ASP 
ILE 

TRP 
GLY 
GLN 

GLY 
THR 
GLY 
VAL 
THR 
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4 8 *  4 9  5 0  5 1 *  52 53 54 55 5 6  57 58 5 9 *  60 61 62 63 64 65 6 6  
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6 7  6 8  
GRA' K6H6 

0 

' CL ' CL ' CL 
# 

1 GLU GLU GLU 
2 VAL VAL VAL 
3 GLN his GLN 
4 LEU LEU LEU 

gln 
VAL 
GLN 
LEU 

5 
6 
7 
8 
9 

1 0  
1 1  
12 
13 

val 
GLU 
SER 
GLY 
GLY 

LEU LEU 
GLU GLU 
SER SER 
GLY GLY 
GLY GLY 

val 
GLU 
SER 
GLY 
GLY 

GLY asp GLY GLY 
LEU LEU LEU val 
VAL VAL VAL VAL 
GLN GLN GLN GLN 

F 
1 4  

R 1 5  
PRO PRO PRO PRO 

GLY GLY GLY GLY 

i B 
1 8  
1 9  

arq GLY GLY arg 
SER SER SER SER 
LEU LEU LEU LEU 
ARG ARG ARG . ARG 

2 0  LEU LEU LEU LEU 
21 SER SER SER SER 
22 CYS CYS CYS CYS 
2 3 ALA ALA ALA ALA 
2 4 ALA ALA ALA ALA 
2 5 SER SER SER SER 
26 GLY GLY GLY GLY 
27 PHE PHE PRE PHE 

28 THR THR THR ser 
29 !?HE PHE !?HE !?HE 
30 asn asn SER SER 
31 asp 

C 
3 2  TYR � � �  �� 

l � �A ��� 
35B ---
36 TRP 
3 7  VAL 
3 8  ARG 
3 9  GLN 
40 ALA 

Ji' 41 PRO 
R 4 2  GLY 
2 43 LYS 

c 

44 GLY 
45 LEU 
46 GLU 
47  TRP 
4 8  VAL 
4 9  SER 
so gly 
5 1  I L E  
52 SER 
52A t:rp 
52B ---
5 2 C  
5 3  asp 
5 4  ser 

D 55 
R 5 6  
2 §� 

ser 
SER 
ile 
gly 
TYR 59 

6 0  .'<LA 
6 1  !\.S P  
62 SER 
63 VAL 
6 4  LYS 
65 
6 6  
6 7  
6 8  
6 9  
7 0  
7 1  
7 2  
7 3  
7 4  

GLY 
ARG 
FHE 
THR 
ILE 
SER 
ARG 
ASP 
ASN 
ala 

75 LYS 
76 ASN 
7 7  ser 
7 8  LEU 
79 TYR 

� �� �i;g 3 ��A �;:; 
8 2 B  SER 
82C LEU 
83 ARG 
8 4  ALA 
8 5  GLU 
86 ASP 
87 met 
88 ALA 
89 leu 
90 TYR 
91 TYR 
92 CYS 
93 val 
94 LYS 
9 5  GLY 
9 6  ARG 
9 7  ASP 
98 TYR 
99 TYR 

1 0 0  ASP 
l O OA SER 

C 
l O OB GLY 

D iggg ��� 
R l O O E  PHE 
3 l O O F  THR 

l O O G  VAL 
l O OH --­
l O O I  -- ­
l O O J  ALA 
l O O K  !?HE 
1 0 1  ASP 
1 0 2  ILE 
103 TRP 
1 0 4  GLY 
1 0 5  GLN 
1 0 6  GLY 

F 1 0 7  THR 
R 1 0 8  MET 
4 m �� 

asn SER 
his ser 
ALA ALA 
leu MET 
thr SER 

TRP TRP 
VAL VAL 
ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
arq GLY , 
LYS LYS 
GLY GLY 
LEU LEU 
GLU GLU 
TRP TRP 

VAL VAL 
SER ala 
thr trp 
ILE lys 
asp tyr 
asn glu 

SER ""n 
qlu GLY 
ile asn 
asn asp 

��� m 
TYR TYR 
ALA ALA 
ser ASP 
SER SER 
VAL VAL 
LYS asn 
GLY GLY 
ARG ARG 
PHE PHE 
THR THR 
ILE ILE 
SER SER 
ARG ARG 
ASP asn 
ASN as"D 
SER SER 
LYS LYS 
ASN ASN 
THR THR 
LEU LEU 
TYR TYR 
LEU LEU 
GLN leu 
MET MET 
ASN ASN 
SER SER 
LEU LEU 
lys gln 
val ALA 
GLU GLU 
ASP ASP 
THR THR 
ALA ALA 
VAL leu 
TYR TYR 
TYR TYR 
CYS CYS 
ALA ALA 
LYS arg 

ASP 
ALA 
GLY 
PRO 
TYR 
VAL 
SER 
PRO 
THR 
PHE 

PHE 
ALA 
H I S  
TYR 
GLY 
GLN 
GLY 
THR 
LEU 
VAL 
THR 

SER 
TYR 
gly 
MET 
his 

TRP 
VAL 
ARG 
GLN 
cys 
PRO 
GLY 
LYS 
GLY 
LEU 
GLU 
TRP 
VAL 
ala 
val 
ILE 
SER 
asp 

asp 
GLY 
ser 
asn 
lys 
TYR 
TYR 
ALA 
ASP 
SER 
VAL 
LYS 
GLY 
ARG 
PHE 
THR 
ILE 
SER 
ARG 
ASP 
ASN 
SER 
LYS 
lys 
THR 
LEU 
TYR 
LEU 
GLN 
MET 
asp 
SER 
LEU 
ARG 
thr 
GLU 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
LYS 
GLY 
VAL 
TYR 
CYS 
SER 
SER 
SER 
SER 
CYS 

ii 
TYR 
TYR 
TYR 
TYR 
H I S  
TYR 
MET 
ASP 
VAL 
TRP 
GLY 
LYS 
GLY 
THR 
THR 
VAL 
THR 

' CL ' CL ' CL ' CL ' CL if ' CL 
41 # * 

pea GLU GLU GLU ala pea pea GLU GLU pea pea GLU GLU pea GLU GLU 
VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN GLN lys GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
val val val val LEU val val val val val val LEU LEU val val val 

��� g�R �� ·��� ��� �i� �i� �i� �i� �i: ��� ��� ��� ��� ��� g�� 
GLY GLY GLY GLY GLY GLY GLY G LY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY 'GLY GLY GLY GLY GLY GLY GLY 
LEU LEU LEU LEU LEU val val LEU 
VAL VAL VAL VAL VAL VAL VAL VAL 

i�g �I� �I� �I� g�g :r� g�g g�g 
GLY GLY GLY GLY GLY GLY GLY GLY 

��� �g ��� ��� ��� ��� �il{ m 
LEU LEU LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG ARG ARG 
LEU LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER SER 
CTS CTS CYS CTS CYS CYS C!S CYS 
ser ALA ALA ALA ALA thr ser ALA 
ALA ALA ALA ALA ALA ALA ser ALA 
SER SER SER SER SER SER SER SER 
GLY GLY GLY GLY GLY ala GLY GLY 
PHE PHE PHE P'HE l?HE l?HE PHE PHE 
THR THR THR THR THR asn ile THR 
PRE PHE !?HE l?HE PHE leu !?HE PHE 
SER SER SER SER SER SER SER SER 

:!� :r� :�: :r: :!� ��� m ;�� 
�� �� k� k� �� � ��� �� 
asn SER SER SER SER his tyr tyr 
--- --- --- --- --- --- -- - ---

T R P  T R P  TRP TRP TRP TRP TRP TRP 
VAL VAL VAL VAL VAL VAL V.�L VAL 
ARG ARG ARG ARG ARG ARG ARG ARG 
GLN GLN GLN GLN GLN GLN GLN GLN 
ALA ALA ALA ALA ALA ALA ALA ALA 
HO PM PM PM P � HO P� ITO 
GLY GLY GLY GLY GLY GLY GLY GLY 
LYS LYS LYS LYS LYS LYS LYS LYS 
GLY GLY GLY GLY GLY GLY GLY GLY 
LEU LEU LEU LEU LEU LEU LEU LEU 
GLU GLU GLU GLU GLU GLX GLU GLU 
TRP TRP TRP TRP TRP TRP TRP TRP 
leu VAL VAL VAL VAL VAL VAL VAL 
SER gly gly qly ala "'la al" gly 

phe arg arg a:rq trp leu ile trp 
ILE ILE ILE ILE lys ILE ILE arg 
qly lys lys lys tyr SER trp ty:r 

�g ��r m; ��0 ��0 ;�r �� ��� 
VAL VAL VAL VAL VAL VAL VAL VAL 
GLN GLN lys GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO PRO PRO PRO 

GLY GLY GLY GLY GLY GLY GLY GLY 

m ��� ��� ��� m ��i � ��j{ 
LEU LEU LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG ARG ARG 
LEU LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER SER 
CYS CYS CYS CYS CYS CYS CYS CYS 
ALA ile val ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA ALA ALA ALA 
SER SER SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY GLY 
PHE PHE PHE PHE PHE PHE PHE PHE 
THR THR ser ser THR THR asn 
PHE PHE PHE PHE PHE PHE PHE 
SER SER a:rg SER SER SER his 

m ��� ;�� ;�� !;� ;�� ¥�� 
tyr gly tyr ALA leu thr asn 
MET MET MET MET eer ile MET MET 
asp his SER tyr SER his thr his 
--- --- --- --- --- --- --- ---

TRP TRP TRP TRP TRP TRP TRP TRP 
VAL VAL ile VAL VAL VAL VAL leu 
ARG ARG ARG ARG ARG ARG ARG ARG 
GLN GLN GIJN GLN GLN GLN GLN GLN 
ALA ALA thr ALA ALA ALA ALA qly 
PRO PRO PRO PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY GLY GLY GLY 
LYS LYS LYS LYS LYS LYS LYS LYS 
GLY GLY GLY GLY GLY GLY GLY GLY 
LEU I.EU LEU LEU LEU LEU LEU pro 
GLU GLU GLU GLU GLU GLU GLU GLU 
TRP TRP TRP TRP TRP TRP TRP TRP 

VAL VAL· VAL VAL VAL VAL VAL VAL 
gly 'l.l?.. SER ala SER ala ala SER 
arg val ty:r trp gly val asn thr 
thr I LE I LE lys arq met ILE ILE 
:a:rg trp gly tyr leu SER lys thr 

GLY ser ser ser glu ty:r ai:op glu asn tyr GLY gln asn tyr glx trp :::::: �h; �&; m :::::: :::::: :::::: :::::: !r: :::::: :::::: :::::: :::::: :::::: :::::: :::::: 
SER asp asp asp asn gly asp gly l!.sn ti"n SER glu ala as:it asx asn 
GLY GLY GLY GLY GLY GL':'. GLY "'''"' ser GLY· GLY ala ser GLY GLY GLY 
ser GLY GLY GLY asn ser s"r ser 
thr thr thr thr asp asx asp J.�u 
g� !�; ��� ��; �r: i�� gi� ��� 
TYR TYR TYR TYR TYR TYR T':'.R TYR 
ALA ALA ALA ALA ALA ALA ALA ALA 
ASP ala ala ala ASP ASP ASP val 
�� e;:� ti� t;:� t�� t�� t�� t� 
LYS LYS LYS LYS asn arg LYS gln 
GLY GLY GLY GLY GLY GLY GLY GLY 
A'RG ARG ARG ARG ARG ARG ARG ARG 
PHE PHE PHE PHE PHE PHE PHE PHE 
THR THR THR THR THR THR THR THR 
ILE ILE ILE ILE ILE II,E ILE ILE 
SER SER SER SER SER SER SER SER 
ARG ARG ARG ARG ARG ARG ARG ARG 
asn ASP ASP ASP asn ASX ASP asn 
ASX asp asp asp asp ile ASN as;> 
SER SER SER SER SER SER SER SEF. 
LYS LYS LYS LYS LYS LYS LYS LYS 
ASN ASN ASN ASN ASN Jl.SX ASN ASN 
ser THR THR THR THR THR THP. THR 
LEU LEU LEU LEU LEU LEU LEU LEU 
T�R TYR TYR TYR TYR TYR phe TYR 
LEU LEU LEU LEU LEU LEU LEU LEU 

�¥\�¥ �¥ �¥ �¥ �g lli;� �g ��� �� ��� ��� �i� �h� ��k ��� 
LEU LEU LEU LEU LEU LEU LEU LEU 

��� ��� �K; m �t� ��� �� ��� 
GLU GLU GLU GLU GLU GLU GLU GLU 
ASP ASP ASP ASP val ASP ASP ASP 
THR THR THR THR ser THR THR THR 
ALA ALA ALA ALA ALA ALA gly ALA 
VAL VAL VAL VAL ile VAL VAL VAL 
TYR TYR TYR TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR TYR phe TYR 
CYS CYS CYS CYS CYS CYS CYS CYS 
ALA thr thr thr ALA ALA ALA ALA 
arg thr thr thr arg LYS arg arg 
GLY ASP SER --- ASP LEU AS P 'JAL 
TRP SER ILE --- ALA ILE GLY THR 
LEU LEU PRO --- GLY ALA GLY PRO 
--- PRO GLY --- PRO VAL H I S  ALA 
--- PRO ILE --- TYR ALA GLY ALA 
--- HIS ALA --- VAL GLY PHE AL;'\ 
--.- ARG VAL --- SER THR CYS SER 
--- VAL ALA --- PRO ARG SER LEU 

GLY --- THR --- SER THR 
THR --- PHE --- ALA --­

--- SER ---
--- CYS 
--- PHE ---
--- GLY ---

--- --- --- --- PRO ---
--- --- --- --- --- PHE 
--- --- -- - --- PHE --- --- SER 
LEU --- ASP --- ALA ASX ASP ALA 
ASN --- TYR --- HIS PHE TYR VAL 
TRP TRP TRP --- TRP TRl? TRP TRP 
GLY GLY GLY --- GLY GLY GLY GLY 
GLN GLN GLN --- GLN GLN GLN GLN 
GLY GL'Y GLY --- GLY GLY GLY GLY 
THR THR THR --- THR THR THR THR 
LEU LEU LEU --- LEU LEU PRO LEU 
VA'L VAL VAL --- VAL VAL VAL VAL 
THR THR THR --- THR THR THR THR 

tyr ser ser ser ser asx ser GLY 
tlir t\rg thr asn asn as:it gl:it SER 

��� ��� ��� �I� i!� m �!� 1� 
'rYR TYR TYR phe phe TYR TYR TYR 
ALA gly ALA ALA ALA ALA val ALA 
ala ASi' ASP ASP val ASP ASP ASP 
SER SER SER thr SER SER SER SER 
VAL V1'..L VAL VAL ala VAL VAL VAL 
LYS LYS LYS asn gln asn LYS LYS 
GLY GLY GLY GLY GLY GLY GLY GLY 
ARG ARG ARG ARG ARG ARG ARG ARG 
PHE PHE PHE !?HE PHE PHE PHE PHE 
THR THR THR THR THR THR THR ala 
ILE ILE ILE ILE ILE ILE ILE ILE 
SER SE!>. SER SER SER SER SER SER 
ARG A.RG ARG ARG ARG ARG ARG ARG 
ASP ASP ASP asn a!ln asn ASP ASP 
""P ASN .�SN asp asp asp ASN ASN 
SER SER ala SEi<. SER SER ala ala 

m ��� 1;� m m m m 1;� 
ser THR S'l!r THR THR THR ser THR 
LEU LEU LEU LEU LEU LEU LEU LEU 
TYR TYP. TYR TYR TYR TYR TYR TYR 
LEU m"t LEU LEU LEU LEU LEU LEU 
GLN GLX GLN GLN GLN asn GLN GLN 
�T MET MET MET MET MET MET leu 
ASN ASN ASN ASN leu ASN ASN ASN 
SER SER SER arg SER SER SER ile 
LEU LEU LEU LEU LEU LEU LEU LEU 

�K; f�� f�� �� �� �� �r ��� 
GLU GLU GLU GLU GLU GLU GLU GLU 
ASP ASP ASP ASP ASP ASP ASP ASP 
THR THR THR THR THR THR THR THR 
ALA ALA AL!; ALA ALA ALA ALA l'..LA 
VAL VAL VAL VAL leu VAL leu phe 
TYR TYR TYR TYR TYR TYR TYR TYR 
TJR TYR TYR TYR TYR TYR TYR TYR 
CYS CYS CYS CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA ALA ALA ALA 
arg arg ala a:rg arq a:rq arq LYS 

ASP THR PHE LEU ILE GLY GLY 
PRO ASN ARG SER ARG TRP TYR 
ASP ASN GLN VAL ASP GLY ILE 
ILE PHE PRO THR THR GLY TRP 
LEU ASN PHE ALA ALA GLY ASN 
THR TRP VAL VAL MET --- GLY 
ALA SER GLN ALA ?HE --- ASN 
PHE THR --- PHE --- --- TRP 
SER PHE --- --- --- --- PHE 

--- PHE SER --- --- -- -
- - - LEU 

--- PHE - -- ---
--- PHE 
--- PHE 

--- ASP ASN ASP ASP ALA ASP ASP 
--- TYR TYR VAL VAL HIS TYR SER 
--- TRP TRP PHE TRP· TRP TRP TRP 
--- GLY GLY GLY GLY GLY GLY GLY 
--- GLN GLN GLN GLN GLN GLN GLN 
--- GLY GLY GLY 

· 
GLY GLY GLY GLY 

--- VAL ASN THR THR THR THR THR 
--- LEU LEU LEU LYS LEU LEU LEU 
--- VAL VAL VAL VAL VJl..L VAL VAI. 

THR THR THR SER THR THR THR 

�*� �k� �� �� �k� �k� 
�ig �g �g �� ��g �g 
val val val val val val 
GLU GLU GLU GLX GLU GLU 
SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY 
GLY 
val 
VAL 
GLN 
ala 

· GLY 
arg 
SER 
LEU 
ARG 
LEU 
SER 
CYS 
ALA 
thr 
SER 
GLY 
PHE 
met 
PHE 
SER 
thr 
TYR 
ALA 
MET 
his 

ala GLY 
LEU LEU 
VAL VAL 

��g ��� 
GLY GLY 
GLY GLY arq 
SER SER SER 

i�� �� �g 
LEU LEU LEU 
SER SER SER 
CYS CYS CYS 
ALA ALA ALA 
ALA ALA ALA 
SER SER SER 
GLY GLY GLY 
PHE PHE PHE 
THR THR ser 
PHE PHE PHE 
SER SER 
thr thr thr ala 
s•r trp 
arq MET MET 
phe lys his 
--- --- -- -

TRP TRP TRP TRP 
VAL VAL VAL VAL 
ARG ARG ARG _l\,RG 
GLN GLN GLN GLN 
ALA ALA ALA ALA 
PRO PRO PRO PRO 
GLY GLY GLY GLY 
LYS LYS LYS LYS 
GLY GLY GLY GLY 
LEU LEU LEU LEU 
GLU GLU GLU GLX 
TRP TRP TRP TRP 
VAL 
ala 
val 
ILE 
trp 
tyr 

asp 
GLY 
ser 
qln 
ala 
ser 
TYR 

VAL VAL leu 
glu val SER 
phe trp val 

!�Y !�� ��� 
qln qlu tyr 
--- --- ---
gly gln asx 
ser val GLY 
ala val asx 

!!� �1� ;!� 
his ala TYR 
TYR phe TYR 

thr ALA ALA ALA 
ASP ASP asn ala 
SER SER SER SER 
VAL VAL VAL VAL 
arg qln asn LYS 
GLY ala GLY GLY 
ARG 
PHE 
THR 
ILE 
SER 
ARG 
ASP 
ASN 
SER 
LYS 

tr: 
LEU 
TYR 

ARG ARG ARG 
PHE PHE PHE 
THR THR THR 
I-LE ILE ILE 
.SER SER SER 
ARG ARG ARG 
asn asn ASX 

��� ��k 
LYS LYS LYS 
ASN ASN ASX 
THR THR THR 
LEU LEU met 
TYR TYR TYR 

LEU LEU LEU LEU 
glu GLN GLN glu 
MET MET MET MET 
ser . ASN ile ASN 
gly thr SER SER 
LEU 
ARG 
ALA 
GLU 
ASP 
THR 
ALA 
thr 
TYR 
TYR 
CTS 
ALA 
thr 
GLN 
HIS 
ASP 
TYR 
SER 
HIS 
GLN 
ARG 

gly val LEU 
qlu thr ARG 

�tt g£g �to 
ASP ASP asn 
THR THR THR 
ALA ALA ALA 
VAL VAL VAL 
TYR TYR TYR 
TYR TYR TYR 
CYS CYS CYS 
ALA ALA ALA 
arg arg arg 
THR VAL SER 
ARG VAL GLY 
PRO VAL ILE 
GLY SER ALA 
GLY THR LEU 
TYR SER GLY 
PHE --- SER 
SER --- VAL 

--- ALA 
--- GLY 

THR 

GLY asp 
LEU LEU 
VAL VAL 
GLN qlu 
PRO PRO 

GLY GLY 
GLY GLY 
SER SER 
LEU LEU 
ARG ARG 
LEU val 
SER SER 
CYS CTS 
ALA glu 
ALA val 
SER SER 
GLY GLY 
PHE PHE 
THR ile 
ile PHE 
SER SER 

��� !r: 
val tro 
tyr MET 
glu 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 
LYS 
GLY 
LEU 
GLU 
TRP 
VAL 
thr 
tyr 
val 
qly 
gln 

val 

TYR 
ALA 
val 
SER 
VAL 
gln 
GLY 

TRP 
VAL 
ARG 
GLN 
ALA 
PRO 
GLY 
LYS 
GLY 
LEU 
gln 
TRP 
VAL 
qly 
gln 
ILE 
lys 
asn 
lys 
val 
asp 
GLY 
GLY 
thr 
ile 
asp 
TYR 
ALA 
ala 
pro 
VAL 
LYS 
GLY 

ARG ARG 
PHE PHE 
THR ile 
ILE ILE 
SER SER 
ARG ARG 
asn ASP 
asp asp 
SER SER 
LYS LYS 
ASN ser 
THR THR 
LEU LEU 
TYR TYR 
LEU 
glu 
MET 

��; 
LEU 
GLN 
MET 
ASN 
arg 

gly LEU 

i;� ir: 
GLU GLU 
ASP ASP 
THR THR 
ALA ALA 
VAL VAL 
TYR TYR 
TYR TYR 

CYS CYS 
ALA val 
arg gly 
HIS ASN 
ILE TYR 
TYR THR 
VAL GLY 
THR THR 
LEU VAL 
TYR 
TYR 
TYR 

--- MET PHE 
MET 

ASP ASP ASP ASP ALA ASP 
TYR VAL VAL TYR VAL TYR 
TRP TRP TRP TRP 
GLY GLY GLY GLY 
GLN GLN GLN GLX 
GLY GLY GLY GLY 
THR THR THR THR 
LEU LEU PRO LEU 
VAL VAL VAL VAL 
THR SER THR THR 

TRP TRP 
GLY GLY 
GLN GLN 
GLY GLY 
THR THR 
LEU LEU 

VAL 
THR 
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HUMAN HEAVY CHAINS SUBGROUP III (cont ' d) 

69 70 71 72 73 7 4 *  7 5 *  7 6 *  7 7 *  7 8 •  7 9 *  8 0 *  8 1 *  82 8 3 *  84 8 5  
K488 K588 K5C7 K5G5 K6F5 1 8 1 1  l H l  3 3 3  1 1 2  1 2 6  1 1 5  2 C l 2  2Al2 2 0 P l  FR v65-2 MU 

86 87 88 89 90 91 92 9 3  

' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL ' CL # ' CL 
DAU HF2- HF2- KEA GR' VIN HF3- GO 

# # # # # # 1 / 1 38 1 8 / 2  1 6 / 6  

1 0  
1 1  
1 2  
1 3  

F 1 4  

R 1 5  

1 i� 
1 8  
1 9  

2 0  
2 1  
2 2  
2 3  
2 4  

2 5  
2 6  
2 7  
2 8  
2 9  

3 0  
3 1  

c 3 2  

D 
3 3  

R 
3 4  

1 ��A 
358 

GLU GLU GLU 
VAL VAL VAL 

��g f�g ��g 
GLU 
VAL 
arg 
LEU 

GLU GLU GLU GLU GLU GLU GLU 
VAL met mat met mat """t l!Mlt 
arq GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LElJ 

val val val val val val val. val val val val 
GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU qln GLU 
SER SER SER SER SER SER SER SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 

asp asp asp asp asp ala ala ala ala ala ala ala ala 
LEU LEU LEU LEU LEU phe pha phe pha phe ph.i. phe pha 
VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL V1'.L VAL VAL 
glu glu glu glu glu GLN GLN GLN GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO 

GLY GLY GLY GLY glu GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
SER SER SER SER SER SER SER SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG lys· lys lys ARG lys lys lys lys 

val. val val val. val 
SER SER SER SER SER 
CYS CYS CYS CYS CYS 
glu glu glu glu gl.u 
val. val val val val 

SER SER SER SER SER 
GLY GLY GLY GLY GLY 
PHE PHE PHE PRE PHE 
ile' ile ile ile ile 
PHE PHE PHE PHE PHE 

SER SER SER SER SER 

;1: ;1: ;1: ;1: ;r: 
trp trp trp trp trp 
MET MET MET MET MET 

LElJ LEU LEU LEU LEU LEU 
SER SER SER SER SER SER 
CYS CYS CYS CYS CYS CYS 
ALA ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA ALA 

SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY 
PHE PHE PHE PHE PHE PHE 
asn asn a.sn asn asn asn 
PHE PHE PHE PHE PHE PHE 

SER SER SER SER SER SER 
asp asp asp asp asp asp 
ser ser ser ser ser ser 
thr thr thr thr thr thr 
ile ile ile ile ile ile 

his his his his his his 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLY 
PHE 
asn 
PHE 

SER 
asp 
ser 
thr 
ile 

his 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLY 
PHE 
asn 
PHE 

SER 
asp 
"er 
thr 
ile 

his 

GLU 
VAL 
GLN 
LEU 

GLU 
VAL 
GLN 
LEU 

GLU pea 
VAL ser 
GLN val 
LEU LEU 

GLU 
VAL 
GLN 
LEU 

val 
asp 
SER 
GLY 
GLY 

val val asx LEU 
gln GLU gly GLU 
SER SER SER 
GLY GLY GLY 
GLY GLY GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY GLY 
LEU LEU 
VAL VJl.L 
his lys 
PRO PRO 

GLY 
GLY 
SER 
LEU 
ARG 

GLY GLY 
GLY GLY 
SER SER 
LEU LEU 
ARG ARG 

LEU LEU 
SER SER 

CYS CYS CYS 
ALA ALA ALA 
ALA ALF. gl.y 

SER SER SER 
GLY GLY GLY 
PHE PHE PHE 
THR THR THR 
PHE PHE PHE 

SER SEP. SER 
asn asx SER al.a phe TYR 
trp tyr ALA 
MET MET MET 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

thr 
arg 
ql.y 

�!K 

GLY 
LEU 
VAL 
GLN 

t.��.:�� 
GLY 
SER 
LEU 
ARG 

LEU 
SER 

. cys 
ALA 
ALA 

SER 
GLY 
PHE 
lys 
PHE 

SER 
SER 
TYR 
ALA 
MET 

SER asp his glu mat SER 

GLU GLU GLU GLU 
VAL VAL VAL VAL 
GLN GLN GLN GLN 
LEU LEU LEU LEU 

GLU GLU 
VAL VAL 
GLN GLN 
LEU LEU 

LEU val val. val LEU val 

��� ��� ��� �i� ii� �i� 
GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY 

GLY GLY GLY GLY GLY GLY 
LEU LEU LEU LEU LEU LEU 
VAL VAL VAL il.e VAL VAL 
GLN l.ys G.LN GLN GLN GLX 
PRO PRO PRO PRO PRO PRO 

GLY GLY GLY GLY GLY ,GLY 
GLY GLY GLY GLY GLY GLY 
SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG 

LEU LEU LEU LEU LEU LEU 

��� ��� ��� �� e�� m 
AL.". ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA .".LA 

SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY 
PHE PHE PHE PRE PHE PHE 
THR il.e THR THR ser 
PHE PHE PHE val PHE 

SER pro SER SER SER 
SER ala thr pro 
TYR TYR asx asn s&r 
ALA tyr tyr ALA 
MET MET MET MET 

SER SER 

3 6  
3 7  

TRP TRP TRP T RP  TRP TRP TRP TRl? TRP TRP TRP TRP TRP TRP T RP  TRP TRP TRP TRP T RP  TRP 
VAL 

TRP 
VAL 

3 8  
3 9  
4 0  

F 4 1  

R 
4 2  

2 4 3  
4 4  
4 5  
4 6  
4 7  

4 8  
4 9  
5 0  
5 1  
5 2  

52A 
52B 
5 2 C  
53 

c 54 

D 5 5  
R 5 6  
2 ��  

5 9  

6 0  
6 1  
6 2  
6 3  
6 4  

6 5  

VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 

ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG 
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN 
ALA ALA ALA val ALA ALA ALA ALP. ALA ALA ALJI. ALA l'.LJI. ALA ALA ALA AL.". ALA ALA ALA 
PRO PRO PRO PRO PRO ser ser ser ser ser ser sar ser PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 

LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS 
GLY GLY GLY GLY GLY ser ser ser ser ser ser ser ser GLY GLY GLY ala GLY 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
gl.n qln gln gln gln GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLX GLU 
TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP 

VAL VAL VJl.L VAL VAL VAL VAL VAL VAL VAL VAL 
gly gly gly gly gly gly qly gly gly gly gly 
gln gln gln gln qln his his his his his his 
ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE 
lys lys lys lys lys glu glu glu glu glu glu 

asn a.Sn asn asn asn 
lys lys lys l.ys lys 
val val val val val 
asp asp asp asp asp 
GLY GLY GLY GLY GLY 

GLY GLY 
thr thr 
ile ile 
asp asp 
TYR TYR 

ALA ALA 
ala ala 

�� �� 
LYS LYS 

GLY GLY 

GLY GLY GLY 
thr thr thr 
ile ile ile 
asp asp asp 
TYR TYR TYR 

ALA ALA ALA 
ala ala ala 
pro pro pro 
VAL VAL VAL 
LYS LYS LYS 

GLY GLY GLY 

f �: fs� f s� ��� �s� I�� 
ser t&r ttr ser ttr ser 
lys lys lys lys asn lys 
lys asn asn l.ys asn lys 

iii iii ;1;: �r;: ;1;: ;r;: 
THR THR THR THR THR THR 
ile met ile ile val ile 
TYR TYR TYR phe TYR TYR 

arg arg arg arg a.rq arg 
ala ala al.a ala ala ala 
SER SER SER SER SER SER 
VAL VAL VAL VAL VAL VAL 
LYS LYS LYS LYS LYS LYS 

GLY GLY GLY GLY GLY GLY 

VAL VAL VAL VAL 
gly gly gly ala 
his his arg ALA 
ILE ILE ILE arg 
glu glu lys 

m m m  
lys lys asp 
asn asn GLY 

i1i ;r� 
THR THR 
ile ile 
TYR TYR 

GLY 
thr 
THR 
asp 
TYR 

arg arg ALA 
ala ala ala 
SER SER pro 
VAL VAL VAL 
LYS LYS LYS 

GLY GLY GLY 

VAL 
SER 
ALA 
ILE 
gly 

thr 
gl.y 
gl.y 
gly 
thr 

tyr 

i1!: 
asp 
ser 

val 

�1;. 
arg 
phe 

th:r 

VAL VAL 
leu SER 
val val 
phe ILE 
SER thr 

val 

thr asx 
GLY 

��= i�� 
TYR TYR 

th:r ile 
qlu ASX 
SER SER 
leu VAL 
asn 

GLY 
66 ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ile 

ser 
a.rg 
asp 

6 7  PHE PHE PHE PHE PHE PRE PHE PRE PHE PHE PHE PHE PHE PHE 
68 il.e ile ile ile il.e THR THR THR ile asn THR THR THR THR 
69 ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE ILE 

7 0  
7 1  
7 2  
7 3  
7 4  

7 5  
7 6  
7 7  
7 8  
7 9  

F 8 0  
R � �  
3 8 2A 

828 

82C 
83 
84 
8 5  
8 6  

S E R  S E R  S E R  SER 
ARG ARG ARG ARG 
ASP ASP ASP ASP 

SER SER SER SER SER SER SER SER 
ARG ARG ARG ARG ARG ARG ARG ARG 
ASP ASP ASP ASP ASP ASP ASP ASP 
asp asp asp asp asp asp asp asp 
SER SER SER SER SER SER SER SER 

asp 
SER 

asp 
SER 

LYS 

asp 
SER 

LYS LYS 
ser 
THR 
LEU 
TYR 

ser se:r 
THR THR 
LEU val 
TYR TYR 

LEU 
GLN 
MET 
ASN 

LEU 
GLN 
MET 
ASN 

arg arg 

LEU LEU 

tr: Ir: 
GLU GLU 
ASP ASP 

LEU 
GLN 
MET 
ASN 
a:rq 

LEU 

tr: 
GLU 
ASP 

asp 
SER 

LYS 
ser 
THR 
LEU 
TYR 

LYS LYS LYS LYS LYS LYS asn LYS 
ser ASN ASN ASN ASN ASN ASN ASN 
THR THR met met THR met THR THR 
LEU ala ala ala ala thr ala al.a 
TYR phe phe phe phe phe phe pha 

LEU LEU 
GLN GLN 
MET MET 
ASN ASN 
arg arg 

LEU LEU 

i1! tr: 
GLU GLU 
ASP ASP 

LEU LEU LEU LEU LEU LEU 
GLN GLN GLN GLN GLN GLN 
MET MET MET MET MET MET 
asp asp asp asp asp asp 
SER SER SER SER SER SER 

LEU LEU LEU LEU LEU LEU 
ARG ARG ARG ARG ARG ARG 
pro pro pro pro pro pro 
asp asp asp asp asp asp 
ASP ASP ASP ASP ASP ASP 

LEU 
GLN 
MET 
asp 
SER 

LEU 
ARG 
pro 
asp 
ASP 

SER 
ARG 
ASP 
as'D 
SER 

LYS 
ASN 
THR 
ala 
phe 

LEU 
GLN 
MET 
asp 
SER 

LEU 
ARG 
p:ro 
asp 
ASP 

SER 
ARG 
ASP 
asp 
SER 

LYS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET ME.T 
ASN ASN 
SER SER 

LEU LEU 

�b� ��� 
GLU GLX 
ASP ASX 

asn 
ala 
l.ys 
ASN 
SER 

leu 
tyr 
leu 
gln 
met 

asn 
ser 
l.eu 
arg 
al.a 

glu 
asp 
met 
ala 
val 

8 7  
8 8  
8 9  
9 0  
9 1  

THR 
ALA 
VAL 
TYR 
TYR 

THR THR 
ALA ALA 
VAL VAL 
TYR TYR 
TYR TYR 

THR 
ALA 
VAL 
TYR 
TYR 

THR 
ALA 
VAL 
TYR 
TYR 

THR THR THR THR THR THR 
ALA ALA ALA ALA ALA ALA 
leu leu l.eu leu leu l.eu 
TYR TYR TYR TYR TYR TYR 
TYR TYR TYR TYR TYR TYR 

THR 
ALA 
leu 
TYR 
TYR 

THR 
ALA 
leu 
TYR 
TYR 

THR THR tyr 
ALA ALA tyr 

92 
93 
9 4  
9 5  
9 6  

9 7  
9 8  
9 9  

1 0 0  
l O OA 

C 
l O OB 

D mg 
R l O OE 
3 l O OF 

l O O G  
l O OH 
l O O I  
l O O J  
l O OK 

CYS 
val 
gl.y 
ASN 
TYR 

THR 
GLY 
THR 
VAL 

CYS CYS 
val val 
gl.y ql.y 
ASN ASN 
TYR TYR 

CYS 
val 
gly 
ASN 
TYR 

THR THR THR 
GLY GLY ILE 
THR THR THR 
VAL VAL ILE 

CYS CYS CYS CYS CYS CYS CYS 
val thr thr thr thr thr thr 
gly pro pro pro pro pro pro 
ASN PRO PRO PRO PRO PRO PRO 
TYR PRO PRO PRO PRO PRO PRO 

THR GLU GLU GLU GLU GLU GLU 
GLY VAL VAL VAL VAL VAL VAL 
THR GLU GLU GLU GLU GLU GLU 
VAL SER SER SER SER SER SER 

LEU LEU LEU LEU LEU LEU 

CYS 
thr 
pro 
PRO 
PRO 

GLU 
VAL 
GLU 
SER 
LEU 

CYS 
thr 
p:ro 
PRO 
PRO 

GLU 
VAL 
GLU 
SER 
LEU 

�i� �i� ;r: 
TYR TYR arg 

CYS CYS 

ir! !�� 
GLY 
PRO 

1 0 1  ASP ASP ASP ASP ASP ARG ARG ARG ARG ARG ARG ABG ARG ASP 
102 TYR TYR TYR TYR TYR SER SER SER SER SER SER SER SER TYR 
1 0 3  TRP TRP TRP TRP TRP TRP TRP TRP TRP TRP .TRP TRP TRP TRP 
1 0 4  GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
1 0 5  GLN GLN GLN GLN GLN ARG ARG ARG ARG ARG ARG ARG ARG GLN 

1 0 6  
F 1 0 7  
R 1 0 8  
4 1 0 9  

l l O  

GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
THR THR THR !L'HR THR THR THR THR THR THR THR THR THR THR 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
VAL VAL llAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 
THR THR THR Tl:IR Tl:IR THR THR THR THR THR THR THR THR THR 

PHE 
THR 
ILE 
SER 
ARG 

MET 
ser 
SER 

LEU 
ARG 
thr 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
leu 

LEU 

GLU 
ALA 

TYR 
SER 

LEU 

ASP 
VAL 
TRP 

GLY 

VAL 
THR 

MET 
ASN 

LEU 
ARG 
val 
GLX 
ASX 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
arg 
ASX 
ARG 

LEU 
GLY 
PRO 
THR 
ALA 

CYS 
SER 
VAL 

pro 
gly 
ALA 
PRO 
GLY 

arg 
GLY 
LEU 

ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
arg 

ARG 
GLN 
ALA 

MET 
ASN 
gly 

LEU 
ARG 
ALJI. 
GLX 
ASX 

ql.y 
gly 
VAL 
TYR 
TYR 

CYS 
val 

ASX 
VAL 
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HUMJ'..N HEAVY CHAINS SUBGROUP I I I  (cont' d )  
9 4  9 5  9 6  97 9 8  9 9  1 0 0  1 0 1  1 0 2  1 0 3  1 0 4  1 0 5  1 0 6  1 0 7  1 0 8  1 0 9  1 1 0  1 1 1 *  1 1 2  1 1 3 *  1 1 4 *  1 1 5  1 1 6 *  1 1 7 *  1 1 8 *  
FOR BEN P S  1 3 P l  H l l '  WAT LOW JOR BRO V .  N .  CAM GAA EIK SKI WEI WE AVI A-Gl EVA B-Gl B-G2b ESM B-G2a C-G2a A-G2a 

0 
l GLU 

� ile 
GLN 4 !!EU 

5 val 
6 GLU 
7 SER 
8 GLY 
9 GLY 

1 0  GLY 
1 1  LEU 
12 VAL 
1 3  !r; F 
1 4  

R 15 GLY 

1 1 6  GLY 
1 7  SER 
1 8  LEU 
1 9  ARG 

2 0  LEU 
2 1  SER 
2 2  CYS 
2 3  ALA 
2 4  ALA 

2 5  SER 
2 6  GLY 
2 7  PEE 
2 8  pro 
2 9  PHE 

30 gly 
31 thr 

c 32 a1a 

D 3 3  gly 

R 
3 4  MET 

1 35 SER 
35A 
35B 

3 6  
3 7  

3 8  
3 9  
4 0  

F 4 1  

R 
42 

2 4 3  
4 4  
4 5  
4 6  
4 7  

4 8  
4 9  

50 
51 
52 

52A 
52B 
52C 
53 

c 5 4  

D 5 5 
R 5 6  

2 5 7  
5 8  
5 9  
6 0  
6 1  
6 2  
6 3  
6 4  

6 5  

6 6  
6 7  
6 8  
6 9  

7 0  
7 1  
7 2  
7 3  
7 4  

75 
76 
77 
78 
79 

F 8 0  

R 
8 1  
82 !'!ET 

3 82A ASX 
82B gly 

82C LEU 
8 3  i!! 8 4  
85 GLX 
8 6  ASX 

87 THR 
88 gly 
8 9  VAL 
90 TYR 
9 1  TYR 
92 CYS 
9 3  thr 
9 4  thr 
95 ASX 
96 GLX 

97 SER 
9 8  ALA 
9 9  THR 

1 0 0  ALA 
l O OA PHE 

C 
l O O B  PHE 

D 
l O OC 
1 0 0 0  

R l O OE 
3 l O OF 

l O OG 
l O OH 
l O O I  
l O OJ 
l O O K  

1 0 1  
1 0 2  

1 0 3  
1 0 4  
1 0 5  

1 0 6  
F 1 0 7  
R 1 0 8  
.4 1 0 9  

(III)  (SHA) ' CL ' CL II # # 

GLU 
VAL 
GLN 
LEU 
val 
GLU 
SER 
GLY 
GL'Y 

GLY 
LEU 
ala 
GLN 
PRO 

G'EY 
GLY 
SER 
LEU 
ARG 

LEU 
ala 
CYS 
.'I.LA 
ALA 

SER 
GLY 
PRE 
THR 
PHE 

SER 
thr 
thr 
phe 
MET 

arg 

TRP 
VAL 

1\RG 

ii # 

GLU 
VAL 
GLN 
LEU 

met 
GLU 
SER 
GLY 
GLY 

GLY 
val 
VAL 
ly.s 
PRO 

GLY 
GLY 
S'ER 
LEU 
ARG 

LEU 
SER 
CYS 

MET 
ASX 
SER 

LEU 
ARG 
leu 
GLX 
ASX 

THR 
gly 
VAL 
TYR 
phe 

CY'S 
ALA 
thr 
LEU 
ASX 

A."ttG 
PRE 
THR 
ILE 

SER 
ARG 
ASP 
ASN 
SER 

LYS 
ASN 
THR 
LEU 
TYR 

l.EU 
GLN 
ME'] 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
!ALA 
VAL 
TYR 
TYR 
CYS 
ALA 
phe 
SER 
GLY 

ALA 
ALA 

ALA 
PHE 

ASP 
ILE 

TRE 
GLY 
GLN 

GLY 
THR 
MET 
V7\L 

GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU 

GLU GLU GLU GLU GLU asp GLU GLU GLU 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 LEU LEU 

GLU 
VAL 
GLN 
I.EU 

val val val val val val val val val val met val glu !I val LEU 
GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU 
SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER JI 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GL.Y GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 

GLY GLY GLY GLY ala GLY GLY ala GLY a.sx ala GLY GLY 
LEU LEU LEU LEU LEU ser LEU LEU LEU LEU LEU LEU LEU 
VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 

��g ��g ��� ��� ��g ��� r;� PRO PRO ��g t�� ��� tl� 
GLY GLY 
LEU LEU 
VAL VAL 
GLN 
PRO PRO 

GLY 
LEU 
VAL 
GLN 
PRO 

GLU 
V.!\L 
GLN 
LEU 

LEU 
GLU 

# 
GLY, 
GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLU 
VAL 
GLN 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
GLY 
GLY 

GLY GLY 
LEU LEU 
VAL VAL 

.�� g�� 
GLY· GLY GLY GI;Y GLY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY glu GLY GLY 
SER SER SER SER SER ala SER SER SER thr SER SER SER 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
ly.s ARG ARG ARG ARG ARG 1ys ARG ARG lys ARG ARG ARG 

GLY GLY 
GLY glu 
SER 

GLY GLY GLY GI:Y 
GLY GLY GLY GLY 
SER SER SER 

LEU LEU LEU val LEU 
SER SER SER SER SER 
CYS ·cys CYS CYS CYS 

�� � �� m �� 
SER SER SER SER 
GLY GLY val GLY GLY 
PHE PHE PHE PRE PRE 
THR THR THR THR THR 
PHE PHE PHE PHE PHE 

SER asx phe SER ala 
SER thr thr asx ala 
TYR TYR TYR TYR TYR 

thr val ser thr 
MET MET MET MET 

val al!x asx lys 

LEU LEU LEU LEU LEU LEU LEU LEU 
SER ��� �� m �� SER ·��� 

ALA ALA ALA ALA ALA val ALA ALA 
ALA ALA val thr ALA ALA ALA ALA 

SER SER SER thr SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY GLY 
ile PRE PHE PRE PHE PHE 

THR THR ala THR leu 
PHE PHE PHE PHE leu PHE 

ala 

MET 

ALA 

SER a.sx SER gly SER 

asx qly asx thr 
TYR ser TYR TYR 

ALA glx gly 
val MET MET 

LEU LEU 
ARG ARG 

LEU val 
SER 
CYS 

ALA ALA 
ALA ALA 

SER SER 
GLY GLY 
PHE PHE 

THR 
PHE 

LEU LEU LEU LEU 
ARG ARG ARG ARG 

LEU 

ALA 
ALA 
SER 
GLY 

LEU LEU LEU 
SER 
CYS 

ALA ALA ALA 
ALA ALA ALA 

SER SER 
GLY 

GLU 
VAL 
GLN 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY 
GLY 

LEU 
ARG 

LEU 

ALA 
ALA 

SER 
GLY 

GLU 
VAL 
GLN 
LEU 

val 
GLU 
SER 
GLY 
GLY 

GLY 
LEU 
VAL 
lys 
PRO 

GLY 
GLi 
SER 
LEU 
ARG 

LEU 

ALA 
ALA 

SER 
GLY 
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l:IUMAtl 11£AVX �.tiA.U.'l::i ::iU.t:l�KUU.l:' J. J. J.  ( cont . 0) 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

1 0  
1 1  
1 2  
1 3  
14  

15  
16  
1 7  
1 8  
1 9  

2 0  
2 1  
2 2  
2 3  
2 4  

2 5  
2 6  
2 7  
28  
29  

3 0  
3 1  
3 2  
3 3  
3 4  

3 5  
35A 
358 
3 6  
3 7  

3 8  
3 9  
4 0  

'41 
4 2  

43 
44 
45 
4 6  
4 7  

4 8  
4 9  
5 0  
51 
52  

52A 
52B 
5 2 C  
53 
5 4  

55  
56  
57 
58 
59 

60 
61 
62 
63  
64 

65  
66  
67 
68  
69  

7 0  
7 1  
7 2  
7 3  
7 4  

7 5  
7 6  
7 7  
7 8  
7 9  

8 0  
8 1  
8 2  
82A 
82B 

82C 
83 
8 4  
85  
8 6  

8 7  
8 8  
8 9  
9 0  
9 1  

9 2  
9 3  
9 4  

9 5  
9 6  

9 7  
9 8  
9 9  

100 
lOOA 

C 
l O OB 

o mg 
R lOOE 
3 l O OF 

lOOG 
lOOH 
lOOI 
l O OJ 
lOOK 

101 
102 
103 
104  
1 0 5  

1 0 6  
F 1 0 7  
R 1 0 8  

4 in 
1 1 1  

1 1 9 *  1 2 0 *  1 2 1  * 1 2 2 *  1 2 3 *  1 2 4  
H-G2a A-G2b K-G2 C - G l  K-Gl ERI 

125 126 1 2 7 *  1 2 8 * 1 2 9 *  1 3 0 *  1 3 1 *  1 3 2 *  133 13� 135 136 1 3 7 *  138 139 1 4 0  1 4 1  
LRl W O  HEI KN H-G2b C-G2b F - G l  L .  S MM  HI Ly 4 7  U2 6 6  WAG L R  L B  L y 9 1  LAMBDA 

GLU GLU 
VAL VAL VAL 

GLN GLN 
LEU LEU LEU 

val val val 
GLU GLU GLU 
SER SER SER 
GLY GLY GLY 
GLY GLY GLY 

GLY GLY GLY 
LEU LEU LEU 
VAL VAL VAL 
GLN GLN GLN 
PRO PRO PRO 

GLY GLY GLY 
GLY GLY 
SER SER SER 
LEU LEU LEU 
ARG ARG 

LEU LEU LEU 

ALA ALA 
ALA ALA ALA 
SER SER 
GLY GLY 

# (+&- )  
ii 

GLU GLU 
VAL VAL 
GLN GLN 
LEU LEU 

val val 
GLU GLU 

ii SER 
GLY GLY 
GLY GLY 

GLY 
LEU LEU 
VAL VAL 
GLN GLN 
PRO PRO 

GLY GLY 
GLY 
SER SER 
LEU LEU 
ARG 

LEU 

ALA 
ALA ALA 

SER SER 
GLY GLY 

' CL ii TH . -IGA ' CL ' CL W2 ' CL -VH52 
# # # ' CL # ' CL 

* 
GLU GLU GLU GLU GLU GLU GLU GLU GLU pea gly GLU 
ala VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 

GLU GLU GLU GLU 
VAL VAL VAL VAL 

GLN his GLN GLN GLN GLN GLN GLN GLN leu GLN 
LEU LEO LEO LEU LEU LEU LEU LEU LEU LEU LEU mat �� i;fg �g GLN 

LEU 

val val val val val val val val val val val val val val val val 
GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU asp 
SER SER SER SER SER SER SER # SER SER SER SER 

GLU GLU GLU GLU 
SER SER SER SER 

GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 

GLY asp GLY GLY GLY GLY GLY GLY GLY GLY val asp 
LEU LEU LEU LEU LEU LEU LEU LEU LEU val ser SII:ir 

GLY GLY asp GLY 
LEU LEU LEU ser 

ile VAL VAL VAL VAL VAL VAL VAL VAL VAL ile VAL VAL VAL ile 
GLN lys GLN GLN GLN GLN GLN GLN GLX lys arg 
PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO ser 

GLN glu lys GLN 
PRO PRO PRO PRO 

GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
arg GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY ser 
SER SER SER SER SER SER SER SER SER SER phe 
LEU LEO LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 

GLY GLY GLY pro 
GLY glu GLY GLY 
SER SER phe arq 
LEU LEU LEU ser 

ARG lys ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG lys gln 
ile LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER 
CY.S CYS CYS CYS CYS 

LEU LEU arg 
SER pro 

CYS CYS ser 
thr glu ilu 
ALA val ALA hr 

glu tvr 
tnr 

SER SER SER 
GLY glu GLY 
PHE PHE PHE 

SER cys 
aap ser 
PHE gly 

ser 
PHE ile thr 

gly SER 

phe 
gly 
asp 
his 

MET 

arg 
phe 
gln 
GLY 

ARG 
val 
THR 
met 
thr 
ARG 
ASP 
ala 
SER 

phe 
ser 
THR 
ala 
TYR TYR 

met LEU 
asp GLN 
leu MET 
arg ASN 
SER SER 

LEU LEU 
ARG ARG 
"er l'.LA 
asp GLU 
ASP ASP 

ser met 
ALA ALA 
VAL VAL 
phe. TYR 
TYR TYR 

CYS CYS 
ALA ALA 
LYS thr 
SER 
ASP 

PRO 
PHE 
TRP 
SER 
ASP 

TYR 
TYR 
ASN 
PHE 
ASP 

TYR 
SER 
TYR 
THR 
LEU 

ASP 
VAL 
TRP 
GLY 
GLN 

GLY 
THR 
THR VAL 
THR 

VAL 
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HUMAN HEAVY CHAINS SUBGROU!? III (cont ' dl 

10 
11 
12 
13 

F 1 4  

R 15 
l 1 6  

1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
24 
25 
26 
27  
2 8  
29  
3 0  
31 

c 32 
33 D 34  R 

1 35 
35A 
35B 
35 
37 
38 
39 
4 0  

F 4 1  
R 42 
2 43  

4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
so 
51 
52 
52A 
52B 
52C 
53  

c 5 4  
D 5 5  
R 5 6  
2 57 

58 
5 9  
6 0  
61 
62 
63 
64 
65  
66  
67 
68 
69 
7 0  
71 
72 
73 
7 4  
7 5  
7 6  
77 
78 
7 9  

F 80 
R 81 

82  3 82A 
82B 
82C 
83  
8 4  
85  
8 6  
87  
8 8  
8 9  
9 0  
9 1  
9 2  
9 3  
9 4  
95 
96 
9 7  
9 8  
9 9  

1 0 0  
lOOA 

C 
lOOB 
l OOC  

0 lOOD R lOOE 
3 lOOF 

lOOG 
lOOH 
lOOI 
lOOJ 
lOOK 
101 
1 0 2  
103  
104  
1 0 5  
1 0 6  

F 1 0 7  
R 1 0 8  
4 1 0 9  

1 1 0  

1 42*  1 4 3 *  1 4 4  1 45  1 4 6  1 4 7  1 4 8  1 4 9  1 50  151 1 5 2  1 5 3  1 5 4  1 5 5  1 5 6  1 5 7  1 5 8  159  1 60 1 6 1  1 62 163 164  165 1 6 6  1 6 7  1 68 1 6 9  
R .  K .  GOE PAL POD DB  LBW LAMBDA HA GIT  SE I  KOO BER HIN KNI SHE LIV PUT HER MOY P I T  TOL CRI GLU SMM PAC THA KAR PAR 

GLU 
VAL 
GLN 
LEU 
val 
GLU 
SER 
GLY 
GLY 
GLY 
val 
VAL 
arq 
PRO 
GLY 
GLY 
SER 
LEU 
ARG 
val 

I I  ' CL 1 4 -VH32 -IGG # ' CL ' CL it 
# 

GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL 
GLN GLN GLN his his 
LEU LEU LEU 
val LEU val val val 
GLU GLU GLU 
SER SER 
GLY GLY GLY 
GLY GLY GLY GLY GLY 
GLY GLY GLY asp val 
LEU LEU LEU LEU ser 
VAL VAL VAL VAL 
leu GLN GLN lys lys 
PRO PRO PRO PRO 
GLY GLY GLY 
GLY GLY GLY 
SER SER SER 

LEU LEU LEU LEU 
ARG ARG lys lys 
LEU LEU LEU LEU 

SER SER 
CYS CYS 

ALA 
ALA ALA val 

SER SER 
ala asp 

ASN 
SER 
LEU 
ARG 
ALA 
GLU 
ASP 
THR 
ALA 
VAL 
TYR 
TYR 
CYS 
val 
LYS 

GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU pea GLU GLU GLU GLU 
VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL leu VAL VAL VAL 

� � � � � � � � � � � � � � � � � � � � �  
val val LEU val val val val val val val val val val val val val 
GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU 
SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
GLY ala GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 
VAL VAL VAL VAL VAL V.1\L VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 
i�e; t�� 
GLY 

GLY 
LEU 
ARG 
LEU 

ALA 
ALA 

val 9lx val val val 

��� �� ��� 
GLY GLY GLY 
GLY GLY GLY GLY GLY 
GLY GLY GLY GLY GLY 
val LEU LEU LEU val 
VAL VAL VAL VAL ala 
t�� t�: ��g 
GLY 

GLY GLY 
LEU LEU 
thr ARG 
LEU LEU 

ALA val 
ALA gly 
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HOMAN HEAVY CHAINS SUBGROUP III (cont ' d) 

1 7 0  1 7 1  1 7 2  1 7 3  1 7 4  1 7 5  1 7 6  1 7 7  1 7 8  1 7 9  
PAV NA SLA LES ANT GRA ARP HOW CRA GUI 

# 

--- --- --- --- --- --- --- ---
GLU GLU GLU asp GLU leu GLU gly qly 
VAL VAL VAL ile VAL VAL VAL VAL phe VAL 
GLN GLN qlu GLN his arq GLN # GLN 

'LEU LEU LEU LEU LEO asp LEU 

ala val val val val val val 

g� g�� ��� g�� 
GLY GLY GLY GLY 
GLY GLY GLY GLY GLY GLY ala 

1 0  GLY ala GLY GLY asp GLY qlx 
1 1  
1 2  
1 3  

F 1 4  

R 1 5  

1 1 6  
1 7  
1 8  
1 9  

2 0  
21 
22 
2 3  
2 4  

2 5  
2 6  
2 7  
2 8  
2 9  

3 0  

3 1  

c 3 2 
3 3  

D 3 4 R 
1 3 5  

35A 
35B 

3 6  
3 7  

3 8  
3 9  
4 0  

F 4 1  

R 4 2  

2 4 3  
4 4  
4 5  
4 6  
4 7 

4 8  
4 9  

5 0  
5 1  
5 2  

5 2 A  
52B 
5 2 C  
5 3  

c 5 4  

D 5 5  

R 5 6  

2 57 
58 
59 

60 
6 1  
6 2  
6 3  
64 

65 

66 
67 
68 
69 

70 
71 
72 
73 
7 4  

7 5  
7 6  
7 7  
7 8  
7 9  

F 8 0  
8 1  R 82 

3 82A 
82B 

8 2 C  
8 3  
8 4  
8 5  
8 6  

8 7  
8 8  
8 9  
9 0  
9 1 

9 2  
9 3  
9 4  

9 5  
9 6  

9 7  
9 8  SER 
9 9  ASP 

1 0 0  TYR 
l O O A  HIS 

C 
l O OB TYR 

D 
l O O C  TYR 
1 0 0 0 ALA 

R l O OE ---
3 l O OF ---

l O OG ---
!OOH ---
1 0 0! ---
lOOJ ---
lOOK MET 

1 0 1  VAL 
1 0 2  THR 

1 0 3  VAL 
1 0 4  SER 
1 0 5  SER 

1 0 6  ALA 
F 1 0 7  SER 
R 1 0 8  THR 
4 1 0 9  LYS 

1 1 0  GLY 

LEU LEU LEU LEU val 
VAL VAL VAL 

GLN GLN 
PRO PRO PRO 

GLY ser 

val 

val 

ALA 
ALA 

asn 
arq 
thr 
thr 
qlu 

1 8 0  1 8 1  182 1 8 3  
JLN BUS RE 70Pl 
' CL ' CL 

# 

pea pea 
sar ser 
val ala 
LEU LEU 

asx 
qly 

TYR 
TYR CYS 
thr 
pro cys 

PRO GLU 
PRO ARG 

PRO PRO 
PRO GI,Y 
GLU ASP 
VAL GLY 
GLU SER 

SER TYR 
LEU TYR 

TYR 
TYR 
GLY 

MET 

ARG ASP 
SER VAL 

TRP TRP 
GLY GLY 
ARG GLN 

GLY GLY 
THR THR 
LEU THR 
VAL VAL 
THR TilR 

1 8 4  1 8 5  # OF # OF 
DOS BAL SEQUENCES AMINO 

ACIDS 

pea pea 1 7 2  
ser ser 1 7 4  
val val 1 7 2  
ala ala 1 6 8  

asx qlx 1 7 2  6 ,  8 
1 6 4  5 
1 5 8  3 
1 6 3  2 
1 7 1  3 

1 6 8  5 ,  6 
1 6 7  4 
1 63 3 
1 4 4  7 
1 4 8  5 

1 4 1  3 
1 4 3  � 
1 3 6  5 
145 5 
1 4 0  4 

1 4 3  4 
1 1 6  5 
1 1 7  2 
1 2 8  8 ,  9 
1 3 2  5 

1 2 4  3 
1 2 4  6 
1 1 2  4 
1 0 4  9 
1 0 8  6 

1 0 3  9 ,  1 0  

1 0 0  1 1  
1 0 3  1 0  

9 8  1 3  
1 0 1 7 

97 1 2  

9 1  
9 2  

90 
90 
9 1  
8 7  
8 7  

8 7  3 
87 3 
8 7  2 
8 6  3 
8 5  1 

8 6  2 
8 6  7 

8 6  1 4  
8 6  7 
8 5  1 2 ,  1 3  

7 7  1 3  
2 0  2 
2 0  5 
8 5  1 2  
8 4  9 

8 3  1 0  
8 3  1 3  
8 5  9 
8 4  1 4  
8 5  3 

8 5  7 
85 8 
8 6  6 
8 6  5 
8 5  5 

8 5  3 

8 5  3 
8 6  3 
8 6  5 
8 6  3 
8 6  3 
8 6  3 
8 5  4 
8 4  4 
8 4  2 

8 5  6 
8 5  5 ,  6 
8 5  6 
84 8 
8 5  4 

8 5  3 
8 5  6 
9 2  2 
9 3  8 
9 3  7 

9 3  4 
9 3  6 
9 4  8 
9 4  4 ,  5 
9 4  3 

9 4  5 
9 4  3 . 
9 4  7 
9 5  3 
9 5  3 

94 1 
9 4  4 
9 5  1 1  

7 9  1 7 
8 0  1 8 ,  1 9  

77 18 
7 6  1 8  
7 4  1 4  
7 3  1 6 
6 4  1 7  

51 1 2  
4 2  1 3  
3 2  1 0  
2 8  8 
1 5  9 

1 3  6 
1 2  5 
15 7 
2 4  8 
2 9  4 

7 0  8 
7 3  1 0  

7 6  4 
7 6  2 
7 6  4 ,  5 

7 7  2 
7 6  4 
7 6  6 
7 5  2 
75 3 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

136 (GLU) 
158 (VAL) 

1 4 8  (GLN) , 1 4 7  (GLN) 
163 (LEU) 

1 2 9  (VAL) 
1 4 9 (GLU) , 1 4 6  (GLU) 

1 5 5  ( SER) 
1 62 (GLY) 
1 6 9  (GLY) 

1 3 1  (GLY) 
1 3 1  (LEU) 
1 5 4  (VAL) 

1 0 6  (GLN) , 1 0 1  (GLN) 
142 (PRO) 

1 3 9  (GLY) 
1 1 6  (GLY) 
1 3 1  ( SER) 
1 4 1  ( LEU) 
1 2 4  (ARG) 

1 3 1  (LEU) 
1 1 1  ( SER) 
1 1 6  (CYS ) 
1 0 7  (ALA) 
1 1 6  (ALA) 

122 ( SER) 
117 (GLY) 
1 0 9  (PHE) 

7 5  (THR) 
97 (PHE) 

9 0  (SER) 

3 5  ( SER) 
5 5  (TYR) 
35 (ALA) 
8 5  (MET) 

39 ( SER) 

91 (TRP ) 
89 (VAL) 

8 9  (ARG) 
8 9  (GLN) 
8 4  (ALA) 
75 (PRO) 
86 (GLY) 

8 5  (LYS) 
77 (GLY) 
8 6  (LEU) 

7 8  (GLU) , 7 3  (GLU) 
8 5  (TRP ) 

84 (VAL) 
40 ( SER) 

21 (VAL) 
73 ( ILE) 
38 ( SER) 

22 (GLY ) 
1 9  ( L Y S )  

8 (THR) 
3 1 (ASP ) , 2 6  (AS P )  

5 6  (GLY) 

3 7  (GLY) 
2 0  ( SER) 
4 6  ( THR) 
46 (TYR) 
7 9  (TYR) 

62 (ALA) 
5 1 (ASP ) , 4 8 (ASP ) 

71 ( SER) 
8 2  (VAL) 
70 (LYS ) 

83 (GLY) 

8 3  (ARG) 
84 (PHE) 
76 (THR) 
84 ( ILE ) 

84 (SER) 
8 4  (ARG) 

7 1  (AS P ) , 69 (AS P )  
50 (ASN) , 4 8  (ASN) 

7 5  ( SER) 

77 (LYS) 
7 1  (ASN) , 6 7  (ASN) 

7 0  (THR) 
6 8  (LEU) 
7 4  (TYR) 

8 1  (LEU) 
77 (GLN) , 7 5  (GLN) 

89 (MET) 
71 (ASN) , 6 8  (ASN) 

76 ( SER) 

89 (LEU) 
7 1  (ARG) 
55 (ALA) 

8 1  (GLU) , 7 6  (GLU) 
9 1 (ASP ) , 8 5 (ASP ) 

15 ( 

88 (THR) 
8 9  (ALA) 
77 (VAL) 
9 3  (TYR) 
92 (TYR) 

9 4  ( CYS ) 
70 (ALA) 
31 (l'.RG) 

+ ) , 15  (GLY) 
1 4  (ARG) 

12 ( + ) 
11 (GLY) 
1 1  ( + ) 
1 4  ( SER) 
1 5  (LEU) 

13 (SER) 
9 (GLY) 
6 ( + ) 

11 (TYR) 
5 (TYR) 

7 (TYR) 
6 ( TYR) 
S (H I S )  
7 (TYR) 

2 1  (PHE )  

50 (AS P ) , 4 8  (ASP ) 
29 (TYR) 

73 (TRP ) 
75 (GLY) 

61 (GLN) , 5 9 (GLN) 

76 (GLY) 
7 3  (THR) 
59 (LEU) 
74 (VAL) 
7 2  (THR) 

_<; q 1vu.1 

VARIAB ILITY 

8 .  9 
7 .  7 

9 . 3 ,  9 .  4 
5 . 2  

8 . '  1 1 .  
5 .  5 ,  5 .  6 

3 . 1  
2 .  
3 .  

6 .  4 ,  7 .  7 
5 .  l 
3 . 2  

9 . 5 , 1 0 .  
5 . 2  

3 .  
6 .  2 
5 . 2  
5 . 1  
4 .  5 

4 .  4 
5 . 2  
2 .  

9 . 6 , 1 1 .  
5 .  7 

3 .  
6 .  4 
4 . 1  

1 2 .  
6 .  7 

1 0 . , l l .  

3 1 .  
1 9 .  
3 6 .  

8 . 3  

3 0 .  

1 .  
3 . 1  

2 .  
2 .  
7 .  6 
4 .  6 
2 .  

3 . 1  
3 .  4 
2 .  

3 . 3 ,  3 .  5 
1 .  
2 .  

1 5 .  

57 . 
8 . 2  

2 7 . '  2 9 .  

3 3 . '  3 9 .  
1 3 .  

22 . 
5 4 .  
1 7 .  
2 6 .  

3 . 2  

9 .  6 
1 3 . ' 14 .  

7 . 3  
5 . 2  
6 . 1  

3 . 1  

3 . 1  
3 . 1  
5 .  7 
3 . 1  

3 . 1  
3 . 1  

4 .  8 ,  4 .  9 
6 .  7 '  7 .  

2 . 2  

6 .  6 
6 .  ' 7 .  6 

7 . 3  
9 .  9 
4 .  6 

3 .  l 
6 .  6, 6 . 8  

2 . 1  

7 .  9 
1 4 . 

4 .  6, 6 . 2  
3 . 1 , 3 .  3 

5 .  3 
3 . 2  
8 . 5  
3 . 1  
3 . 1  
1 .  
5 . 4  

3 4 .  

9 0 . 
1 0 0 . ; 1 1 0 .  

1 2 0 . 
1 2 0 . 

9 4 . 
8 3 .  

11 . ' 1 2 .  
2 5 .  

4 . 2  
2 .  

5 . '  6 .  4 

2 .  
4 . 2  
7 .  7 
2 .  
3 . 1  

2 .  

44 of 51 BI Exhibit 1055



ANTIBODY SPECIFICITIES : HUMAN HEAVY CHAINS SUBGROUP I I I  

1) 
2 )  
3 ) 
4 ) 
7 )  

18/2 ' CL :  ANTI-DNA AUTOANTIBODY HYBRIDOMA 
18/17 ' CL :  ANTI-DNA AUTOANTIBODY HYBRIDOMA 
18/9 ' CL :  ANTI-DNA AUTOANTIBODY HYBRIDOMA 
l/17 ' CL :  ANTI-DNA AUTOANTIBODY HYBRIDOMA 
B!'2-l/l 7 :  PLATE-BINDING ANTI-DNA AUTOANTIBODY 
4G12 ' CL :  ANTI-MALIGNANT TUMOR, ESPECIALLY LUNG SQUJU10US CELL CARCINOMA, HYBRIDOMA 
Abl8 '  CL : POLYREACTIVE AUTOANT IBODY 
Ab25 ' CL :  ANTI-THYROGLOBULIN AUTOANTIBODY 
P.F-ta.l ' CL :  ANTI-IGG1 , IGG2 , IGG4 , IGG3m ( s t )  RHEUMATOID FACTOR 
GF4/l . l ' CL :  ANTI-TETANUS TOXOID 
Ab2l ' CL :  POLYREACTIVE AUTOANTIBODY 
ltIM46B' CL : ANTI-DNA HYBRIDOMA 
P.F-SJ2' CL : ANTI-IGGl , IGG2 , IGG4 RHEUMATOID FACTOR 
BN . 14 ' CL :  ANTI-MYELIN-ASSOCIATED GLYCOPROTEIN HYBRIDOMA 
RF-TS2 ' CL :  ANTI-IGG1 , IGG2 , IGG4 RHEUMATOID FACTOR 
3D6 ' CL :  ANTI-HIV gp4 1  
POU: ANTI-HUMAN GAMMA G l  GLOBULIN; PO IDIOTYPE 
RF-SJl ' CL :  ANTI-IGG RHEUMATOID FACTOR 
WEA: ANT I - 3 ,  4-PYRUVYLATED GALACTOSE MONOCLONAL 
4B4 ' CL :  ANTI-Sm AUTOANTIBODY HYBRIDOMA 
LAY: ANTI-HU}'l.AN GAMMA Gl AND G3 GLOBULINS; PO IDIOTYPE 
TUR: COLD AGGLUTININ WITH ANTI-PR ACTIVITY 

1 0 )  
1 1 )  
1 2 )  
1 3 )  
2 0 )  
2 4 )  
2 9 )  
3 1 )  
4 1 )  
4 2 )  
4 3 )  
4 5 )  
4 6 )  
4 7 )  
4 8 )  
5 1 )  
5 9 )  
7 4 ) 1Bl1' CI.: HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING IDIOTOPE REACTING WITH ANTI-IDIOTYPE 7D11  AFTER 

TREATMENT WITH 7D l l .  
7 5 )  lHl ' CL :  HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING IDIOTOPE REACTING WITH ANTI-IDIOTYPE 7 D 1 1  BEFORE 

TREATMENT WITH 7 D l l . 
7 6 )  333 ' CL :  HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING 

TREATMENT WITH 7Dl l . 
IDIOTOPE REACTING WITH ANTI-IDIOTYPE 7Dll BEFORE 

7 7 )  1 12 ' CL :  HETEROHYBRIDOMA ANTIBODY T O  LYMPHOM..l\ CELLS POSSESSING IDIOTOPE REACTING WITH ANTI-IDIOTYPE 7Dl l  AFTER TREATMENT 
WITH 7D ll . 

7 8 )  126 ' CL :  HETEROHYBRIDOMA ANTIBODY TO LYMPH01".A CELLS POSSESSING ID!OTOPE REACTING WITH ANTI-IDIOTYPE 7011 AFTER TREATMENT 
WITH 7011 . 

7 9 )  1 15 ' CL :  HETEROHYBRIDOMA ANTIBODY T O  LYMPHOMA CELLS 
WITH 7Dll . 

POSSESSING IDIOTOPE REJ>.CTING WITH ANTI-IDIOTYPE 7D11 AFTER TREATMENT 

8 0 )  2Cl2 ' CL :  HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESS ING IDIOTOPE REACTING WITH ANTI-IDIOTYPE 7D11 BEFORE 
TREATMENT WITH 7Dll . 

8 1 )  2Al2' CL : HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING IDIOTOPE REACTING WITH ANTI-IDIOTYPE 7011  BEFORE 
TREATMENT WITH 7Dl l .  

8 3 )  FR: ANTI-PHOSPHOCHOLINE (BINDING CONSTANT=6 .  4Xl0 EXP 4 )  
1 1 1 )  
1 1 3 )  
1 1 4 )  
1 1 6 )  
1 1 7 )  
1 1 8) 
1 1 9 )  
1 2 0 )  
1 2 1 )  
1 2 2 )  
1 2 3 )  
1 2 7 )  
1 2 8 )  
1 2 9 )  
1 3 0 )  
1 3 1 )  
1 3 2 )  

A-Gl : ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
B-Gl : ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
B-G2b: ANTI-Haemophilus influenzae TYPE b CAPSULAR P0LYSACCHARIDE 
B-G2a : ANTI-Haemophilus influenzae TYPE b CAPSULAP. POLYSACCHARIDE 
C-G2a: ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
A-G2 a :  ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
H-G2a: ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
A-G2b: ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSJ>.CCHARIDE 
K-G2 : ANTI-Haemophilus influenzae TYPE b CA?SULAR POLYS.'\CCHARIDE . 
C-Gl : ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
K-Gl (+&-) : ANTI -Haemophilus influenzae TYPE b CAPSULAR POLYSACCHA."R.IDE 
!l:EI : COLD AGGLUTININ WITH ANTI-GD (MEMBRANE-GJ,YCOLIPID-DEPENDENT) ACTIVITY 
KN: COLD AGGLUTININ WITH ANTI-GD (MEMBRANE-GLYCOL IPID-DEPENDENT) .l\CTIVITY 
H-G2b : ANTI-Haemophilus influenzae TYPE b Cl>.PSULAR POLYSACCHARIDE 
C-G2b : ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHAF.IDE 
F-Gl : ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIDE 
L. TH . : COLD AGGLUTININ WITH ANTI-PR2 ACTIVITY (RBC MEMBRANE ANTIGEN ON HUMAN, RAT AND GUINEA PIG ERYTHROCYTES 

INACTIVATED BY PROTEOLYTIC ENZYMES AND NEURAMINIDASE) 
1 3 7 )  WAG: ANTI-DINITROPHENYL 
1 4 2 )  R . K . : COLD AGGLUTININ WITH ANTI-PRlH ACTIVITY (RBC MEMBRANE ANTIGEN ON HUMAN ERYTHROCYTES INACTIVATED BY PROTEOLYTIC 

ENZYMES AND NEURAMINIDASE) 
1 4 3 )  GOEII : ANTI-MEASLES VIRUS (WOODFOLK STRAIN) ;  ANTI-SUBACUTE SCLEROSING PANENCEPHALITIS VIRUS (LEC STRAIN) 

CLASS : HUMAN HEAVY CHAINS SUBGROUP I I I  

1)  l 8 /2 ' CL :  IGM-
2) 1 8 /1 7 ' CL :  IGM-
3) 1 8 / 9 ' CL :  IGM-
4 )  l / 17 ' CL :  IGM-
5) 30Pl ' CL :  IGM-
7) HF2-l/l 7 :  !GM-KAPPA 

1 0 )  4Gl2' CL : IGM-LAMBDA 
1 1 )  .i'..bl S ' CL :  IGM-KAPPA 
1 2 )  Ab25 ' CL :  !GM-LAMBDA 
1 3 )  PJ;'-ltLl ' CL :  IGM-KAPPA 
1 8 )  60P2' CL : IGM-
1 9 )  63Pl ' CL :  IGM-
2 0 )  GF4/l . l ' CL :  IGG3-KAPPA 
2 4 )  Ab2l ' CL :  IGM-KAPPA 
2 5 )  5 6P l ' CL :  IGM-
2 6 )  2Pl ' CL :  IGM-
2 9 )  KIM46H' CL : !GM-LAMBDA 
3 1 )  'RF-SJ2 ' CL :  !GM-LAMBDA 
3 3 )  TIL : IGG2 & !GM-KAPPA 
3 6 )  38Pl' CL : IGM-
3 8 )  BRO' IGM: IGM-LAMBDA 
3 9 )  BUT : IGA2 A:2M ( 2 ) -
4 0 )  CAM' : !GM-KAPPA 
4 1 )  BN . 14 ' CL :  IGM-
4 2 )  RF-TS2 ' CL :  !GM-KAPPA 
4 3 )  3D6 ' CL :  IGGl-KAPPA 
45) POM: !GM-KAPPA 
4 6 )  'RF-SJl ' CL :  !GM-LAMBDA 
4 7 )  WEA: !GM-KAPPA 
4 8 )  4B4 ' CL :  IGM-
5 1 )  LAY: IGM-KAPPA 
5 2 )  BOR: IGAl-LAMBDA 
5 3 )  KOL: IGGl-LAMBDA 
5 4 )  TEI : IGGl-KAPPA 
5 6 )  .BIL : IGGl-LAMBDA 
5 7 )  TRO: IGAl-LAMBDA 
5 8 )  WAS :  IGGl-
59) TUR: IGAl-KAPPA 
6 0 )  NIE: IGGl-
61) GAL :  !GM-KAPPA 
6 2 )  DOB: IGGl GM ( l , -1 7 ) -KAPPA KM ( 3 )  
6 3 ) VH10 . 7 ' CL :  IGD-
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CLASS : HOMAN HEAVY CHAINS SUBGROUP III ( cont ' d) 

64 ) ZAP :  IGAl-KAPPA 
65) JON: IGG3-
66 )  GA: IGM-
68 )  lt6H6' CL :  I GM-LAMBDA 
69 )  lt4B8 ' CL :  I GM-LAMBDA 
70 )  XSB8 ' CL :  I GM-LAMBDA 
71 )  K5C7 ' CL :  I GM-LAMBDA 
72) lt5G5 ' CL :  IGM-LAMBDA 
73) !C6F5 ' CL :  I GM-LAMBDA 
82) 20P1 ' CL :  IGM-
83) FR: I GM-KAPPA 
85) MO: IGA-
86 )  DAtl: IGM-
90) GR' : IGG & I GA-KAPPA 
91 )  VIN: IGG4-LAMBDA 
93) GO: IGGl-
94) FOR: IGA2-LAMBDA 
95) BEN (III ) : IGM-
96 )  P S  (SBA) : IGE-LAMBDA 
97) 13Pl ' CL :  IGM-
99) WAT: IGG2-LAMBDA 

100) LOW: IGA2-KAPPA 
101 ) JOR: IGAl-LAMBDA 
102) BRO : IGAl-LAMBDA 
103) V . N . : IGGl-KAPPA 
105) GAA: IGGl-LAMBDA 
107) SIU : IGAl-LAMBDA 
108 )  WEI : IGGl-LAMBDA 
109 )  WE :  IGG-KAPPA 
110 ) AVI : IGA2-KAPPA 
112) EVA: I GM-LAMBDA 
115) ESM: IGM-
125) LRl ' CL :  IGM-
126) WO: IGM-
132) L . TB . : I GM-KAPPA 
133) SMK-IGA: !GA-LAMBDA 
134) BI : IGG-
137 ) WAG: IGM-
138) LR: IGM-LAMBDA PYROGLOBULIN 
139) LBW2' CL :  IGM-
142) R . K . : I GA-KAPPA 
144) PAL: IGGl-
145) POD : IGAl-
146) DB' CL :  IGM-
147) LBW14 ' CL :  IGM-
149) BA :  IGAl-
150) GIT: IGM-
151) SIU: IGAl-KAPPA 
152) KOO: IGAl-KAPPA 
153) BER: IGAl-KAPPA 
154) B IN :  IGAl-KAPPA 
155) KNI : IGAl-KAPPA 
156 ) SliE: IGAl-KAPPA 
157) LIV: IGAl-KAPPA 
158) PtlT: IGAl-LAMBDA 
159) BER: IGA2-LAMBDA 
160) MOY: IGAl-LAMBDA 
161) PIT : IGAl-LAMBDA 
162) TOL: IGAl -LAMBDA 
163) CRI :  IGAl-LAMBDA 
164 )  GLU: IGAl-LAMBDA 
165) SMM-IGG: IGG-LAMBDA 
166 )  PAC: IGGl-
167) TBA: IGAl-KAPPA 
168 ) KAR: IGAl-KAPPA 
169 ) PAR: IGA2-
170 ) PAV: IGG3-KAPPA 
171 )  NA :  IGM-
172) SI.A: IGAl-LAMBDA 
173) LES : IGAl-KAPPA 
174) ANT :  IGM-
175) GRA: IGG3-
176 )  ARP :  IGAl-
177) BOW: IGM-
178 )  CRA: IGGl-
l 79 )  GtlI : IGGl-LAMBDA 
181 )  BUS: IGM-
182) RE: IGM-
184) DOS : IGM-
185 )  BAL :  IGM-

REFERENCE : RUMAN HEAVY CHAINS SUBGROUP I I I  

1 )  l8/2' CL: . DERSIMONIAN, H . ,  SCHWARTZ, R .  S . ,  BARRETT, K .  J .  & STOLLAR, B .  D. ( 1 987 )  J .  IMMUNOL . , 139 ,  2496-2501 ;  CHEN, P . P . ,  LIU ,M .  -F . ,  
SINHA, S .  & CARSON ,D .A. ( 1 9 8 8 )  ARTH . RHEUM . , 3 1 , 1 4 2 9-1431 . 

2) 18/17 ' CL :  DERSIMONIAN ,H . , SCHWARTZ,R . S . , BARRETT ,K . J .  & STOLLAR , B . D .  ( 1 98 7 )  J . IMMUNOL. , 139 , 24 96-25 0 1 .  
3 )  18/9' CL: DERSIMONIAN, H . ,  SCHWARTZ, R. S . ,  BARRETT, K .  J .  & STOLLAR, B . D .  ( 1 9 8 7 )  J .  IMMUNOL . ,  139 ,  2496-2501 . 
4) 1/17 ' CL: DERSIMONIAN, H . ,  SCHWARTZ , R .  S . ,  BARRETT, K .  J. & STOLLAR, B . D .  ( 1 9 87 )  J .  IMMUNOL. , 1 3 9 ,  2 4 9 6-2501 . 
5) 30P l ' CL :  SCHROEDER, H . W . , JR . , HILLSON, J . L .  & PERLMUTTER, R .M .  ( 1 9 8 7 )  SC!ENCE, 238 , 7 91-793; CHEN, P . P . , LIU, M . -F . , SINHA, S .  & 

CARSON , D .A .  ( 1 9 8 8 )  ARTH .RHEUM. , 3 1 ,  142 9-1431 . 
6) M43 ' CL :  SCHROEDER, H .  W . ,  JR. & WANG, J .  Y. ( 1 9 9 0 )  PROC .NATL .ACAD . SCI . USA, 8 7 ,  6146-6150 . 
7
l BF2-1'1'} .�i���i��T�; 7g��1M: ' F����C�Eg

. 
B�

A
fifT�6�

K6for7���
T
���������its�'  �g���k �:§��kToLLAR, B . D .  

FURIE, B . C .  ( 1 9 8 9 )  BL00D , 7 4 , 2 62-269 . 
8) vh26c' CL :  CHEN, P .P . , LIU, M . -F . , SINHA, S .  & CARSON ,D .A. ( 1 98 8 )  ARTH . RHEUM . , 3 1 , 1429-14 3 1 .  
9 )  LAMBDA-VB26' CL :  RABBITTS , T . H . , BENTLEY, D . L . , DUNNICK, W . , FORSTER, A . ,MATTHYSSENS , G .  & MILSTEIN, C .  ( 1 9 8 0 )  COLD SPRING ��(:��151' 

B�
u
���6�

I
��i6§�agr

-878; MATTHYSSENS, G. & Rl'.BBITTS , T . H .  ( 1 9 8 0 )  PROC . NAT .ACAD. SCI . USA, 7 7 '  6561-6565 . 

10) 4Gl2 ' CL :  KISHIMOTO, T . ,  OKAJIMA, H . ,  OKUMOTO, T .  & TANIGUCHI ,  M. ( 1 9 8 9 )  NUCL.ACIDS RES . ,  l 7 ,  43 85 .  
1 1 )  
12 )  
13 )  
14 )  

Abl8' CL :  SANZ, I . ,  CASALI, P . ,  THOMAS, J . W . , NOTKINS ,A . L .  & CAPRA, J .D .  (1989 )  J .  IMMUNOL . , 142 ,  4054-4 0 6 1 .  
Ab25 ' CL :  SANZ, I . ,  CASALI ,  P . ,  THOMAS, J .  W . ,  NOTKINS ,A .  L .  & CAPRA, J .  D .  ( 1 9 8 9 )  J .  IMMUNOL . , 1 4 2 ,  4054-4061 . 
RF-KLl ' CL :  PASCUAL, V. , RANDEN, I . ,  THOMPSON, K . , SIOUD ,M . FORRE, 0 . ,  NATVIG, J. & CAPRA, J . D .  ( 1 9 9 0 )  J .  CLIN . INVEST . , 8 6 ,  1320-1328 . 
8-lB ' CL : F���§�af ° E:��L�� : � 

; �:1?
�
9���

CK, R . , SMITH, C . L . , SUH, H . ,  HEINKE, B .  , KOWAL, C . ,  SURTI, U . , CHESS, L . , CANTOR, C . R  & ALT, 

15) Vh38Cl . 10 '  CL : MEEKER, T. C . ,  GRIMALDI ,  J . , 0' ROURKE , R . , LOEB, J. JULIUSSON, G. & EINHORN, S .  ( 1 9 8 8 )  J. IMMOL . , 141 ,  3 994-39 9 8 . 
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334  
!REFERENCE : Hti"M..� HEAV! CHAINS SUBGROUP III (cont ' d) 

1 6 ) 
17 )  
18 )  
1 9 )  
20 )  

Vh38Cl . 8 '  CL : MEEKER, T . C . ,  GRIMALDI, J . ,  0'  ROURKE, R . , LOEB, J .  JULIUSSON, G .  & EINHORN, S .  ( 1988 )  J .  IMMOL . , 1 4 1 ,  3 994-3998 . 
Vh38Cl . 9' CL: MEEKER, T .  C . ,  GRIMALDI ,  J .  , 0 '  ROURKE, R . , LOEB, J. JULIUSSON, G .  & EINHORN, S .  ( 1 9 8 8 )  J .  IMMOL . , 1 41 ,  3 994-3 9 9 8 .  60P2 'CL :  SCHROEDER, H .W . , JR . , HILLSON, J . L .  & PERLMUTTER , R . M .  ( 1 9 8 7 )  SCIENCE , 238 , 7 9 1-7 9 3 .  
63Pl ' CL :  SCHROEDER, H .W . , JR . , HILLSON, J . L .  & PERLMUTTER, R . M . ( 1 987 )  SCIENCE , 2 3 8 ,  791-793 . GF4/1 . 1' CL :  GILLIES , S . D .  , DORAI, H . ,  WESOLOWSKI, J. , 1".AJEAU, G . ,  YOUNG, D . ,  BOYD, J . , GARDNER, J .  & JAMES, K .  ( 1 9 8 9 )  BIO/TECH . , 7 ,  

7 9 9-804 . 
2 1 )  Vh38Cl . 4 '  CL : MEEKER, T . C . ,  GRIMALDI ,  J . , O' ROURKE , R . , LOEB, ,T . JULIUSSON, G .  EINHORN, S .  ( 1 9 8 8 )  J. IMMOL . , 1 4 1 ,  39 94-3998 . 
22) Vh38Cl. 5' CL : MEEKER, T . C . ,  GRIMALDI ,  J . ,  O' ROURKE, R . , LOEB, J .  JULIUSSON, G .  & EINHORN, S .  ( 1 9 8 8 )  J. IMMOL . , 1 4 1 ,  3994-3998 . 
23) Rll'CL :  RECHAVI , G . , BIENZ , B . , RAM, D . , BEN-NERIAH, Y . , COHEN , J . B . , ZAKUT , R .  & GIVOL, D .  ( 1 9 82 )  PROC.NAT .ACAD . SCI . USA, 7 9 ,  

4405-4 4 0 9 .  
24 ) Ab21 'CL :  SANZ , I . , CASALI , P . , THOMAS , J . W . , NOTKINS ,A . L .  & CAPRA, J . D .  ( 1 9 8 9 )  J . IMMUNOL . , 1 4 2 , 4054-40 61 . 
25 )  561?1 'CL :  SCHROEDER, H . W . , JR . , HILLSON, J . L .  & PEF.LMUTTER, R . M .  ( 1 9 8 7 )  SCIENCE , 2 3 8 , 791-793 . 
2 6 )  2!?1' CL : SCHROEDER, H . W . , JR . , HILLSON, J . L .  & PERLMUTTER , R . M .  ( 1 9 8 7 )  SCIENCE, 238 , 7 91-7 9 3 .  
27 )  M72 'CL: SCHROEDER, H .  W. , JR . & WANG, J .  Y .  ( 1 990 )  PROC .NATL .ACAD . SCI . USA, 8 7 ,  6 1 4 6-6150 . 
2 8 )  M74 ' CL:  SCHROEDER, H . W . , JR .  & WANG, J . Y .  ( 1 990 )  PROC ,NATL .ACAD . SCI . USA, 87, 6 1 4 6-6150 . 
2 9 )  !CIM46B' CL :  CAIRNS, E .  , KWONG, P .  C .  , MISENER, V . , IP, P . ,  BELL, D .A .  & SIMINOVITCH, K .A .  ( 1 9 8 9 )  J .  IMMUNOL . , 143 ,  685-691 . 
30 )  l-9III ' CL : BERMAN, J .E . ,  MELLIS ,  S .  J . , POLLOCK, R . ,  SMITH, C .  L . ,  SUH, H . ,  HEINKE, B . , KOWAL , C . ,  SUP.TI ,  U . ,  CHESS , L . ,  CANTOR, C . R  & ALT, 

F . W .  ( 1 98 8 )  EMBO J. , 7 , 727-73 8 .  
3 1 )  �-SJ2' CL : PASCUAL, V . , RANDEN, I . ,  THOMPSON, K . ,  SIOUD , M . FORRE, 0 . ,  NATVIG, J .  & CAPRA, J .  D .  ( 1 9 9 0 )  J .  CLIN. INVEST . , 8 6 ,  1320-132 8 .  
32 )  22-2B' CL� . ���B

�
)
E
EM

�L5:�')�-j
�
-j
�����OCK, R . , SMITH, C .  L . , SUH, H . , HEINKE , B . , KOWAL , C . ,  SURTI ,  U . ,  CHESS, L . , CANTOR, C . R  & ALT, 

33) TIL : WANG ,A . C . , GERGELY, J . & FUDENBERG , H . H .  ( 1 973) BIOCHEMISTRY, 12 , 528-534 . (CHECKED BY AUTHOR) ; WANG ,A . C .  & FUDENBERG, �i�2-H§��) (��i8K:�Bo��E�u��g�HMi21YM57-664 ; WANG,A . C . , WANG, J . T .  & FUDENBERG, H . H .  ( 1 977 )  J . BIOL . CHEM . , 252 ,  

34 )  FL2-2 ' CL: NICKERSON, K .  G . ,  BERMAN, J . ,  GLICKMAN, E . ,  CHESS, L .  & ALT, F .  W .  ( 1 98 9 )  J . EXP .MED . , 169 ,  1391-140 3 .  
35 )  v65-4 'CL :  MATSUDA, F . , SHIN, E . K . , HIRABAYASHI , Y . , Nl'.GAOY..A, H . , YOSHIDA,M . C . , ZONG, S . Q .  & HONJO , T .  ( 1 9 90 )  EMBO J . , 9 , 25 01-2506 .  
3 6 )  38Pl 'CL :  SCHROEDER , H . W . , JR . , HILLSON, J . L .  & PERLMUTTER, R . M .  ( 1 9 8 7 )  SCIENCE, 238 , 791-7 93 . 
37 )  13-2 ' CL :  F����g�sf . E�5LJ� : � ; ?27:9��?CK, R . , SMITH, C .  L . , SUH, H . ,  HEINKE, B . , KOWAL, C . ,  SURTI, U . ,  CHESS, L . ,  CANTOR, C . R  & ALT, 

3 8 )  BRO' IGM: (r�m'· �:¥MM&N���;n6�7�3-m?6 )  <ElW!��§
H
��ri0��6P6 §niJm 

HOPPER, J . E . '  NOYES, c.  ' HEINRIKSON ,R .  & KESSEL, J . W .  

3 9 )  BUT : TORANO, A .  & PUTNAM, F . W .  ( 1 97 8 )  PROC .NAT .ACAD . SCI . USA, 75 ,  96�-9 59 . (CHECKED BY AUTHOR 06/15/83 )  
40 )  CAM' : LEHMAN, D .W .  & PUTNAM, F . W .  ( 1 9 80 )  PROC . NAT .ACAD . SCI . USA, 7 7 , 32 39-3243 . (CHECKED BY AUTHOR 05/01/80 )  
41 )  RN . 14 '  CL : DESAI , R . ,  SPATZ, L . ,  MATSUDA, T . ,  ILYAS ,A .A . , BERMAN, ,T . E . , ALT, F .  W . , KABAT, E .A .  & LATOV, N .  ( 1 990 )  J .  NEUROIMMUNOL . , 26 ,  

35-41 .  (CHECKED BY AUTHORS WHO CORRECTED RESIDUES 4 4  TO 4 7  AS SHOWN, SEE DESAI , R . , SPATZ , L . , MATSUDA, T . , ILYAS, 
A .A . , BERMAN, J . E .  , ALT , F .  W . ,  KABAT ,E .A .  & LATOV, N. ( 1 9 9 0 )  J . NEUROIMMUNOL . , 30 ,  2 45 . )  

42 )  RF-TS2' CL : PASCUAL, V . , RANDEN, I . ,  THOMPSON, K . , SIOUD ,M .  FORRE, 0 . ,  NATVIG, J .  & CAPRA, J . D .  (1 990 )  J .  CLIN. INVEST . , 8 6 ,  1320-1328 . 
4 3 )  3D6 ' CL :  FELGENHAUER ,M . , KOHL , J .  & RUKER, F .  ( 1990 )  NUCL .ACIDS RES . ,  1 8 , 4 927 . 
4 4 )  1-91 ' CL : l��§�sf "E:�5L;j�; � ;  ?z7:'.9��?CK, R. ' SMITH, c .  L. ' SUH, H. ' REINKE, B .  ' KOWAL, c .  ' SURTI ,  u ·

�
' CHESS, L. ' CANTOR, c . R  & ALT, 

45 )  POM: CAPRA, J . D .  & KEHOE , J . M .  ( 1 97 4 )  PF.OC . NAT .ACAD . SCI . USA, 7 1 , 4032-403 6 .  (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85, 8 6  
AS  GIVEN IN  TABLE) 

4 6 )  RI!'-SJl' CL: PASCUAL, V . , Rl'.NDEN, I . ,  THOMPSON, K . , SIOUD, M. FORRE , 0 . ,  NATVIG, J. & CAPRA, J .  D .  ( 1 9 9 0 )  J . CLIN . INVEST. , 8 6 ,  1320-1328 . 
4 7 )  'irell.: GONI , F .  & FRANGIONE , B .  ( 1 9 8 3 )  PROC .NAT .. l\.CAD . SCI . USA, 8 0 , 4 8 37-4841 . (CHECKED BY AUTHOR 03/23/84 ) 
4 8 )  4'B4 ' CL :  SANZ, I . , DANG, H . , TAKEI , M . , TALAL ,N .  & CA.?RA, ,T. D .  ( 1 9 8 9 )  ,T . IMMUNOL . , 1 42 , 883-887 . 
49 )  M25' CL: SCHROEDER, H . W . , JR .  & WANG, J . Y .  ( 1 9 9 0 )  PROC . �mTL .ACAD . SCI . USA, 8 7 , 6146-615 0 .  
5 0 )  9-1 '  CL: �t�' iJc J'���o/;�z�.:?.Ja�OLLOCK, R . ,  SMITH, C .  L . ,  SUH , H . ,  HEINKE, B . , KOWAL, C . ,  SURTI, U . ,  CHESS, L . ,  CANTOR, C .R  & ALT, F .  W .  

5 1 1  LAY: CAPRA, J . D .  & KEHOE , J . M .  ( 1 97 4 )  PROC . NAT .ACAD . SCI .USA, 7 1 , 4 032-403 6 .  (CHECKED BY AUTHOR WHO CORRECTED RESIDUE 8 5  AS  
GIVEN IN  TABLE) 

52) BUR: LIU ,V .Y . $ . , LOW, T . L . K . , INFANTE ,A .  & PUTNAM, F . W .  ( 1976 )  SCIENCE , i 93 , 1 017-102 0 .  ( CHECKED BY AUTHOR 0 6/15/83 )  
53 )  KOL� SCHMIDT , W . E . , JUNG , H- . D . , PALM, W .  & HILSCHMANN ,N .  ( 1 9 83 )  Z . PHYSIOL . CHEM . , 3 64 , 7 13-747 .  
5 4 )  TEI : CAPRA, J . D .  & KEHOE , J . M .  ( 1 97 4 )  PROC .NAT .ACAD . SCI . USA, 7 1 , 845-84 8 .  (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 8 5 , 8 6  

A S  GIVEN I N  TABLE) 
55 )  12-2' CL:F��:.Mlf�§�sf . E�5LJ� : � ; ?z?:'.9��?CK, R . ,  SMITH, C .  L . ,  SUH, H . ,  HEINKE, B . ,  KOWAL , C . ,  SURTI ,  U . ,  CHESS, L . ,  CANTOR, C . R  & ALT, 

56 )  HIL: CHIU, Y . Y .H . , LOPEZ DE CASTRO, J .A .  & POLJAK, R . J .  ( 1 9 7 9 )  BIOCHEMISTRY, 1 8 , 553-56 0 .  (CHECKED BY AUTHOR 07/16/79 )  
57 )  TRO: KRATZIN, H . , ALTEVOGT, P . , RUBAN,E . , KORTT,A . , STAROSCIK, K .  & HILSCHMANN , N .  ( 1 9 75 )  Z . PHYSIOL . CHEM. , 35 6 , 1337-1342 ;  

KRATZ IN ,  H .  , ALTEVOGT, P .  , KORTT,A . , RUBAN , E .  & HILSCHMANN, N .  ( 1 9 7 8 )  Z . PHYSIOL . CHEM . , 359 ,  1717-1745 . 
5 8 )  WAS :  CAPRA, J . D .  & KEHOE , J.M .  ( 1 9 7 4 )  PROC .NAT . ACAD . SCI . USA, 7 1 , 8 45-84 8 .  (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85 , 8 6  

A S  GIVEN I N  TABLE) 
59 )  TUR: CAPRA, J . D .  & KEHOE, J .M .  ( 1 97 4 )  PROC .NAT . ACAD . SC I . USA, 7 1 , 845-8 4 8 . (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85 , 8 6 

AS GIVEN IN TABLE) 
60
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6 1 )  GAL: WATANABE, S . , BARNIKOL , H . U . , HORN, J . , BERTF.AM, J .  & HILSCHM.liNN, N .  ( 1973 )  Z . PHYSIOL . CHEM . , 354 , 1505-1509 .  (CHECKED BY 
AUTHOR) 
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3 8CV
.
4 ' CL 64 ' 3 8CV1 ' CL [ 65 l ' 6G6' CL [ 6 6 ]  ' CBA/J Vll ' CL [ 67 ] , NZB Vll '  CL [ 68 )  �NZW Vll '  CL r 6 9 )  ' 3 6-7 '  CL r 7 2 1  ,N4-l' CL ( 7 6

l
, 

CH2 ' CL ( 7  ] , CHS ' CL [ 7 8 ] ,  6FB '  CL [ 7 9 ] , 9A6 ' CL [ 8 1 1  C57BL/ 1 0  Vll '  C L  [ 8 2 ] , VB6 .  � ' CL [ 83 )  C51BL Vll '  CL [ 8 4  l ,  CBA/J 6G6 [ 8 6  , 
NQlO . 2  . 22 '  CL [ 8 8l , H21 0-5 6 ' CL [ 8 9 ]  , G2a-l ' CL [ 9 0 J , VB4 . 8 '  CLf 9 3 l  , C57Bt Vl3 ' CL [ 94t, cS7BL/10 Vl3 ' CL ( 95 ) , 3 6-17 '  CL [ 9 8  , 
E��;�y�tgi.h��t' H�C���yB� f '. ; Vl3 ' CL [ 108 J ' N4-18' CL [ 1 0 9  , MOPC47A (ll0 ] , l 7G5 ' L ( 1 13 ) , CBA/ J Vl3 ' CL [ 1 1 4 ) , 

38Pl ' CL [ 3 6 ]  , 1 3-2 ' CL [ 37 ] . (2 IDENTICAL) 
�g���L����

M
¥�

�
f 5�ki • �f [

��f�fICAL HUMAN V-H-III ;  ALSO 2 MOUSE V-H-IIA:  BCLl ' CL [ l 02 ]  ,mAb 123 ' CL [ l 0 6 ] ; AND 1 

4B4 ' CL [ 4 8 ]  , M2 6 '  CL [ 4 9 ) , 9-1 ' CL [ 5 0 ) , 20P l '  CL [ 8 2 ]  . { 4  IDENTICAL) 
VH10 . 7 ' CL ( 6 3 ] . { IDENTICAL TO l MOUSE V-H-MISC : H51 . 5 4 . 33 ( 71 ] . )  
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GENERAL NOTES : HUMAN HEAVY CHAINS StmG:ROUP III (cont' d) 
SET 1 5 :  K6H6 ' CL [ 6 8 ]  , K4B 8 ' CL [ 6 9 ]  , KSB8 ' CL [ 7 0 ]  , K5C7 ' CL [ 7 1 ]  , K5G5' CL [ 7 2 ]  , K6F 5 ' CL [ 7 3 ] . ( 6  IDENTICAL) 
SET 1 6 :  1Bl l ' CL [ 7 4 ]  , 1Hl ' CL [ 7 5 ]  , 33 3 ' CL [ 7 6 ] , 1 1 2 ' CL [ 7 7 ] , 1 2 6 ' CL [ 7 8 ] , 1 1 5 ' CL [ 7 9 ]  , 2C 1 2 ' CL [ 8 0 ]  , 2A12 ' CL [ 8 1 ] . ( 8  IDENTICAL) 

CDR2 : SE'f 1 :  1 8 / 2 ' CL [ l ]  , 1 8 / 1 7 ' CL [ 2 ] , 1 8/ 9 ' CL [ 3 ] , 1 / 1 7 ' CL [ 4 ]  , 3 0 P l ' CL [ 5 ]  , M4 3 ' CL [ 6 ] , HF 2 - 1 / 1 7  [ 7 ]  , vh 2 6 c ' CL [ 8 ]  , 4 Gl 2 ' CL [ 1 0 ] . ( 9  
IDENTICAL) 

SET 2 :  

SET 3 :  
SET 4 :  

SET 5 :  
SET 6 :  
SET 7 :  
SET 8 :  
SET 9 :  

8-1B' CL [ 1 4 ] , 60P2 ' CL H 8 ] ,  63P l ' CL [ 1 9 ] . ( 3  IDENTICAL HUMAN V-H-I I I ;  ALSO 1 MISCELLANEOUS V-H : GOLDFISH 
5A' CL [ 6 4 ]  . )  
Vh38Cl . 1 0 '  CL [ 1 5 ]  ,"Vh 3 8C l .  8 '  CL [ 1 6 ]  , Vh38Cl . 9 '.CL [ 1 7 ]  , Vh3 8Cl . 4 '  CL [ 2 1 ]  , Vh38Cl . 5 '  CL [ 2 2 ]  • ( 5  IDENTICAL) 
5 6P l ' CL [ 2 5 ] , 2Pl"CL [ 2 6 ]  , M72 ' CL [ 2 7 ]  , M74 ' CL [ 2 8 ]  , KIM4 6H' CL [ 2 9 ] , 1 - 9 I I I ' CL [ 3 0 ]  , RF-SJ2 ' CL [ 3 1 ]  , FL2-2 ' CL [ 3 4 ] . (8 
IDENTICAL) 
3 8 P l ' CL [ 3 6 ] , 1 3 -2 ' CL [ 3 7 ] . (2 IDENTICAL) 
POM [ 4 5 ]  , LAY [ 5 1 ] . (2 IDENTICAL) 
4B4 ' CL [ 4 8 ]  , M2 6 ' CL [ 4 9 ] , 9 - l' CL [ 5 0 ]  , 2 0P l ' CL [ 8 2 J . (4 IDENTICAL) 
K6H6' CL [ 6 8 ] , K4B8 ' CL [ 6 9 ] , K5B 8 '  CL [ 7 0 ] , K5C 7 '  CL [ 7 1 ] , K5G5 ' CL [ 7 2 ] , K6F5 ' CL [ 7 3 ] . ( 6 IDENTICAL) 
1Bl l ' CL [ 7 4 ]  , 1 1 5 ' CL [ 7 9 ] . ( 2  IDENTICAL) 

CDR3 : SET 1 :  LAMBDA-VH2 6 ' CL [ 9 ] . ( IDENTICAL TO 1 HUMAN V-H-I : HG3 ' CL [ l 2 ] ; 1 MOUSE V-H- I B :  PJ1 4 ' CL [ 3 3 ] ; AND 5 MOUSE 
V-H- I IB : 1 8 6 -2 ' CL [ 6 ]  , 1 8 6-l ' CL [ l2 ]  , 2 3 ' CL [ 2 8 ] , 1 0 2 ' CL [ 5 1 ]  , 3 ' CL [ 7 2 ]  . )  

SET 2 :  
SET 3 :  
SET 4 :  
SET 5 :  
SET 6 :  
SET 7 :  

U2 6 6 ' CL [ l 3 6 ] . ( IDENTICAL TO 1 HUMAN V-H-I : ND ' CL [ 3 0 ]  . )  
1 8 / 2 '  CL [ l ] , 1 8 / 1 7 '  CL [ 2 ] , 1 8 / 9 '  CL [ 3 ] , 1 / 1 7 '  CL [ 4 ]  • ( 4  IDENTICAL) 
Vh3 8Cl . 1 0 '  CL [ 1 5 ] , Vh38Cl . 8 '  CL [ 1 6 ] , Vh3 8 C l . 9' CL [ 1 7 ] , Vh3 8Cl . 4' CL [ 2 1 ] , Vh3 8Cl . 5' CL [ 2 2 ]  . (5 IDENTICAL) 
POM [ 4 5 ]  , LAY [ 5 1 ] . (2 IDENTICAL) 
K 6H 6 ' CL [ 6 8 ]  , K4B8 ' CL [ 6 9 ]  , K5B8 ' CL [ 7 0 ]  , K5C 7 ' CL [ 7 1 ]  , K6FS ' C L [ 7 3 ] . (5 IDENTICAL) 
1Bl l ' CL [ 7 4 ]  , 1H l ' CL [ 7 5 ]  , 3 33 ' CL [ 7 6 ]  , 1 1 2 ' CL [ 7 7 ]  , 1 2 6 ' CL [ 7 8 ] , 1 1 5 ' CL [ 7 9 ]  , 2 C12 ' CL [ 8 0 ]  , 2A1 2 ' CL [ 8 1 ] . (8 IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES : 

SET 1 :  

SET 2 :  
SET 3 :  

SET 4 :  

SET 5 :  

SET 6 :  
SET 7 :  
SET 8 :  
SET 9 :  

SET 1 0 : 
SET 1 1 : 
SET 1 2 : 

3 0 P l ' CL [ 5 ]  , Ab2 5 ' CL [ 1 2 ] , 60 P 2 ' CL [ 1 8 ] , 63P l ' CL [ 1 9 ]  'y 56Pl ' CL [ 2 5 ]  , M7 4 ' CL [ 2 8 ] , TIL [ 3 3 ] , HN . 1 4 '  CL [ 4 1 ]  , M2 6 ' CL [ 4 9 ] , 

y��B±i��t [ ��li;..�6����rn� 1 A���8 � ch&�Rk ����� �Lfs� l cmr tW2tt�5�i���6m j �m: 8t m; L§gf 2� m��f:i: •  �t b i ' WIL2 ' CL [ 2 4 ]  , BOR' [ 2 7 ]  , LS 7 ' CL [ 2 9 ] ; 4 HUMAN V-H-I I :  ML1 ' CL [ 3 ]  , DR12i1 0 - 2F 8 ' CL [ 4 8 ]  , Ab l 7 ' CL [ 4 9 ]  , M4 4 ' CL [ 5 2 ] ; AND 1 
MOUSE V-H-I I ID : H 3 7 - 4 0 ' CL [ 2 5 ]  . )  
TIL [ 3 3 ] . ( IDENTICAL TO 1 HUMAN V-H-I : 2 1 / 2 8 ' CL [ l 0 ]  . )  
3 8 P l ' CL [ 3 61 , 3D 6 ' CL (4 3 ]  1 3P l ' CL [ 9 7 ] . ( 3  IDENTICAL HUMAN V-H - I I I ;  ALSO 5 HUMAN V-H-I : 5 1 P l ' CL [ l 4 ] , 

��p�12� m 1 �e:E�� 1 : 8rn1i :mrmrn JF 2 '  CL [ 6 5 ] ; AND 6 HUMAN v-H- I I , Ll 6 ' CL [ 2 ]  , M7 1 '  CL [ 4 ]  , C 6B2 ' CL [ 1 4 ] , 

RF-SJ2 ' CL [ 3 1 ]  , RF-SJl ' CL [ 4 6 ] . (2 IDENTICAL HUMAN V-H-I I I ;  ALSO 1 HUMAN Y-H-I : AND ' CL [ l 5 ] ; AND 1 HUMAN 
V-H-I I :  Pag- l ' CL [ 2 2 ]  . )  

:.m· �L£6Eilf,A{;����� [m;1:'1ffr�tEn 7N���f[��I;�i1�i�?;gm�h67gn;gy f m i  CL i �4 r?E��5c�L
H��v::'.ii�iW ' 

FK-0 0 l ' CL [ l l ]  , H IGl ' CL [ 2 4 ] , Ab4 4 ' CL [ 2 9 ]  . )  
DOB [ 62 ] . (IDENTICAL TO l HUMJl.N V-H- I :  TH 9 ' CL [ 2 3 ]  . )  
Ab l 8 ' CL [ l l ] . (IDENTICAL TO 1 HUMAN V-H- I :  83P 2 ' CL [ 3 8 ] ; AND 2 HUMAN V-H-I I :  Ab2 6 ' CL [ l 8 ] , M6 0 ' CL [ 4 2 ] . )  
TIL [ 3 3 ] . ( IDENTICAL TO 1 HUMAN V-H-I : TH3 ' CL [ 5 5 ]  . )  
1 8 / 2 ' CL [ l ]  , 1 8 / 1 7 ' CL [ 2 ] , 1 8 / 9 ' CL [ 3 ]  , l / 1 7 ' CL [ 4 ]  , M4 3 ' CL [ 6 ]  , HF2- l / 1 7  [ 7 ]  , 2P l ' CL [ 2 6 ] . ( 7  IDENTICAL HUMAN V-H- I I I ;  
ALSO 1 HUMAN V-H-I I :  15Pl' CL [ l ] . )  
Vh38Cl . 1 0 '  CL ( 1 5 ]  , Vh38Cl . 8 '  CL [ 1 6 ]  , Vh38Cl . 9 '  CL [ 1 7 ] , Vh3 8Cl . 4 '  CL [ 2 1 ]  , Vh3 8Cl . 5 '  CL [ 2 2 ]  • ( 5  IDENTICAL) 
GF4 / l . l ' CL [ 2 0 ] , 4B 4 ' CL [ 4 8 ] . (2 IDENTICAL) 
1Bl l ' CL [ 7 4 ] , 1 Hl ' CL [ 7 5 ]  , 2Cl 2 ' CL [ 8 0 ] . (3 IDENTICAL) 

SEE S I GNAL PEPTIDE TABLE IF # OCCURS AT POSITION 0 .  

SPECIFIC NOTES : HUMAN HEAVY CHAINS SUBGROUP III 

1) 18/2 ' CL :  FROM PERIPHERAL BLOOD LYMPHOCYTES OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT. 
2) 18/17 ' CL :  FROM PERIPHERAL BLOOD LYMPHOCYTES OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT . 
3) 18/ 9 ' CL :  FROM PERIPHERAL BLOOD LYMPHOCYTES OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT . 
4) 1 / 17 ' CL :  FROM PERIPHERAL BLOOD LYMPHOCYTES OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT . 
5) 30Pl ' CL :  FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION .  
9 )  LAMBDA-VH26 ' CL :  THE SEQUENCE I S  OBTAINED B Y  TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL LIVER DNA. 

TWO OTHER CLONES HAVE SLIGHT DIFFERENT SEQUENCES : Lll.MBDA-VH5 2 '  CL HAS MET AT POSITION 8 7  AND ARG AT POSITION 9 4 ,  
AND LAMBDA-VH32 ' C L  HAS VAL AT POSITION 9 3 .  

1 0 )  4Gl2' CL : I T  RECOGNIZES A TUMOR-ASSOCIATED AND DIFFERENTIATION ANTIGEN O F  MW 1 95 ,  0 0 0 . 
1 1 )  Abl S ' CL :  THE D-SEGMENT IS EXTRA LONG. EIGHT AMINO ACID RESIDUES ILE TRP ARG LEU ASN PRO ILE ARG ARE PLACED AT POSITION 

l O O G .  
1 2 )  Ab25 ' CL :  AUTHORS PROVIDED THIS ORIGINAL SEQUENCE WHICH I S  DIFFERENT FROM THAT I N  THE REFERENCE . 
1 8 )  601?2 ' CL :  FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION . 
1 9 )  63l?l ' CL :  FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION . 
2 4 )  Ab2l ' CL :  AUTHORS PROVIDED THIS ORIGINAL SEQUENCE WHICH IS DI FFERENT FROM THAT IN THE REFERENCE . 
2 5 )  56Pl ' CL :  FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION. 
2 6 )  2Pl ' CL :  FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION . 
2 9 )  KIM46H' CL : Kim4 . 6  CELL LINE WAS PRODUCED BY FUSION OF TONSI LLAR LYMPHOID CELLS FROM A NORMAL CHILD WITH GM4 6 7 2 ,  AN 

IGG-KAPPA PRODUCER. THE CDR3 OF THIS HEAVY CHAIN IS LONGER, REQUIRING 8 RESIDUES, THR THR THR LYS ARG GLY LEU 
THR, TO BE PLACED AT POSITION l O OD . 

3 1 )  RF-SJ2 ' CL :  FOR ALIGNMENT, IT IS REQUIRED TO PLACE TWO RESIDUES, TYR SER, AT POSITION l O O D .  
3 4 )  FL2-2 ' CL :  DERIVED FROM HUMAN GENOMIC DNA O F  EPSTEIN-BARR VIRUS-TRANSFORMED FETAL B CELL LINE . 
3 6 )  38l?l' CL: FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION . 
4 1 )  1!N . 14 '  CL: THIS HYBRIDOMA WAS MADE BY FUSING PERIPHERAL BLOOD LYMPHOCYTES FROM A PATIENT WITH CHRONIC LYMPHOCYTIC 

LEUKEMIA AND UC7 2 9 - 6  HUMAN LYMPHOBLASTOID CELLS . 
4 6 )  RF-SJl ' CL :  FOR ALIGNMENT, IT IS REQUIRED TO PLACE TWO RESIDUES, TYR SER, AT POSIT ION l O OD .  
4 8 )  4B4 ' CL :  THE HYBRIDOMA WAS MADE BY FUSING PBMC CELLS FROM AN SLE PATIENT TO THE LYMPHOBLASTOID CELL LINE GM4 67 2 .  Sm I S  

THE ABBREVIATION F O R  SMALL NUCLEAR RIBONUCLEOPROTE IN . 
6 3 )  VHlO . 7 ' CL :  FROM PATIENT WITH IGD-SECRETING MYELOMA. THE V- AND C-REGIONS ARE BROUGHT TOGETHER BY A HOMOLOGOUS 

RECOMBINATION BETWEEN 4 4 2 / 4 4 3 -BASE-PAIR REPEATS DELETING THE C-MU. 
6 7 )  
6 8 )  
6 9 )  
7 0 )  
7 1 )  
7 2 )  
7 3 )  
8 2 )  
8 3 )  

9 6 )  
9 7 )  

1 1 1 )  
1 1 3 )  
1 1 4 )  
1 2 2 )  
1 2 3 )  
1 2 5 )  

GRA' : PERSONAL COMMUNICATION FROM THE AUTHOR INDICATES THAT IT IS A CRYOGLOBULI N .  
K6H6' CL : FROM A PATIENT W I T H  B-CELL LYMPHOMA. 
K4B8 ' CL :  FROM A PATIENT WITH B-CELL LYMPHOMA . 
!GBB ' CL :  FROM A PATIENT WITH B-CELL LYMPHOMA. 
1!1:5C7 ' CL: FROM A PATIENT WITH B-CELL LYMPHOMA. 
KSGS' CL: FROM A PATIENT WITH B-CELL LYMPHOMA. 
K6F5' CL: FROM A PATIENT WITH B-CELL LYMPHOMA. 
20l?l ' CL :  FROM HUMAN FETUS AT 1 3 0  DAY'S OF GESTATION. 
FR: AN IDIOTYPIC ANTIBODY TO . FR NOT INHIBITABLE BY PHOSPHORYLCHOLINE REACTED BETTER WITH THE FR HEAVY CHAIN THAN WITH 

THE LIGHT CHAIN. THE CROSS-REACTION WITH MOP C 1 6 7  WAS 1 0 ,  0 0 0  TIMES WEAKER . (RIESEN , W . F .  ( 1 9 7 9 )  EUR . J . IMMUNOL . ,  9, 
4 2 1 - 4 2 5 . )  

PS (SliA) : P S  AND SHA ARE THE SAME PROTEIN AS POINTED OUT BY HJ>..SSNER, A .  & SAXON , A .  ( 1 9 8 4 )  J . IMMUNOL . , 1 3 2 , 2 8 4 4 -2 8 4 6 .  
13Pl ' CL :  FROM HUMAN FETUS AT 1 3 0  DAYS OF GESTATION . 
A-Gl : AMINO ACID RESIDUES FOUND AT POSITION 5 ARE VAL AND LEU . 
B-Gl: AMINO ACID RESIDUES FOUND AT POSITION 7 ARE SER AND THR. 
B-G2b : AMINO ACID RESIDUES FOUND AT POSITION 7 ARE SER AND THR. 
C-Gl : AMINO ACID RESIDUES FOUND AT POSITION 7 ARE SER AND THR. 
K-Gl (+ii-) : AMINO ACID RESIDUES FOUND AT POSITION 2 0  ARE LEU AND VAL . 
LRl ' CL :  THE REGION NOT SEQUENCED CONSISTED OF A LARGE DELETION. THIS HEAVY CHAIN IS EXPRESSED ON THE CELL SURFACE 

WITHOUT LIGHT CHAIN. LRl IS A B-CELL LINE THAT SPONTANEOUSLY AROSE FROM CULTURED PERIPHERAL BLOOD LYMPHOCYTES 
FROM A PATIENT WITH ACUTE LYMPHOCYTIC LEUKEMIA. 

1 3 1 )  F-Gl : AMINO ACID RESIDUES FOUND AT POSITION 7 ARE SER AND THR. 
1 3 3 )  SMM-IGA: THIS MYELOMA PROTEIN I S  FROM A PATIENT WITH SMOLDERING MULTIPLE MYELOMA WHO PRODUCES TWO MONOCLONAL 

IMMUNOGLOBULINS, IGG AND IGA. 
1 3 5 )  Ly4 7 ' CL :  FROM BURKITT ' S LYMPHOMA CELL LINES WHICH PRODUCE TRUNCATED HEAVY CHAINS LACKING PART OF VARIABLE REGION 
1 3 9 )  LBW2 ' CL: THE REGION NOT. SEQUENCED CONSISTED OF A LARGE DELETION. THIS HEAVY CHAIN IS EXPRESSED ON THE CELL SURFACE 

WITHOUT LIGHT CHAIN . LBW2 IS AN EBV-TRANSFORMED B-CELL LINE DERIVED FROM PERIPHERAL BLOOD LYMPHOCYTES FROM A 
PATIENT WITH COMMON VARIABLE IMMUNODEFICIENCY. 

50 of 51 BI Exhibit 1055



SPECIF:IC NOTES : HUMAN HEAVY CHA:INS SUBGROUP :I:II (cont'd) 

1 4 0 )  Ly9l ' CL :  FROM BURKITT' S LYMPHOMA CELL LINES WHICH PRODUCE TRUNCATED HEAVY CHAINS LACKING PART OF VARIABLE REGION 

1 4 6 )  DB' CL :  THE REGION NOT SEQUENCED CONSISTED OF A LARGE DELETION. THIS HEAVY CHAIN I S  EXPRESSED ON THE CELL SURFACE 
WITHOUT LIGHT CHAIN . DB IS AN EBV-TRANSFORMED B-CELL LINE DERIVED FROM PERIPHERAL BLOOD LYMPHOCYTES FROM A 
HEALTHY INDIVIDUAL. 

1 4 7 )  LBW1 4 ' CL :  THE REGION NOT SEQUENCED CONSISTED OF A LARGE DELETION. THIS HEAVY CHAIN IS EXPRESSED ON THE CELL SURFACE 
WITHOUT LIGHT CHAIN. LBW14 IS AN EBV-TRANSFORMED B-CELL LINE DERIVED FROM PERIPHERAL BLOOD LYMPHOCYTES FROM A 
PATIENT WITH COMMON VARIABLE IMMUNODEFICIENCY. 

1 65 )  SMM-IGG: THIS MYELOMA PROTEIN I S  FROM A PATIENT WITH SMOLDERING MULTIPLE MYELOMA WHO PRODUCES TWO MONOCLONAL 
IMMUNOGLOBUL INS, IGG AND IGA. 

1 7 8 )  CRA: IT WAS FROM A CASE OF HEAVY CHAIN DI SEASE . AT POSITION 3 ,  LEU AND ILE WERE FOUND . AFTER POSITION 9 ,  THE CHAIN 
CONTINUES IN THE C-REGION AS RESIDUE 2 1 6  (EU NUMBERING) GLU . 

1 8 0 )  JLN' CL :  IT IS ASSOCIATED WITH A t  ( 1 4 : 1 8 )  TRANSLOCATION WITH THE BREAK POINT IN THE J4 REGION ON THE NONFUNCTIONAL 
ALLELE . 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING : 

AT POSITION 

95 
9 7  
9 9  

l O OD 

RESIDUES 

(GLY , ASP ) 
(VAL, GLU) 
(TYR,THR) 
(LEU,SER) 
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