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v::1-a • 

ASP ASP ~; A~P ASP 
ILE II.It ILE ILE ILE 
GLN GLN GLN GLh Gt.ff 
MET MET M&T MET MET 

THR THR THR THR THR 
GLN GLN GLN GLN Gt.ff 
UR SER SER SER S!R 
PRO PRO PRO PRO PRO 
SER SER SER SU SER ... THR THR eer eer 
LEU LEU LLU I.EU I.EU 
SER UR SER SEii SER 
ALA ALA ALA ALA ALA 
SER SER $ER SER SER 

VAL VAL VAL VAL VAL 
GLY GLY GLY GLY GLY' 
ASP ASP A!'P A iP ASP 

:!Y :!t ~!r :!Y :!? 
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ILE ILE IU! IL& ILE 
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IRlMAH KAPPA LIGHT ClllllillS SOBGl\OOP I Cconr' di 
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HOICAH JIAl>PA LIGHT CHAINS SUBGROUP I I coot. :It 
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JINTIBODY SPECIFICITIES : HUMAN ltAPPA LIGHT CHAINS SUBGROUP I 

7) 306'CL : ANTI-HIV qp41 
15l Hl'2- 1 / 17: PLAT£-BlNDH:G ANTI- DNA AUTOANTTBOOY 
20) WU. : .asn-l, 4-PYRUVYLAT£0 GALACTOS£ MONOCLONAL 
1'2) BUVHCAMP ' CL : ANTI -HUM.AN LYMPHOCYTE HYBRtDOMA 
41) LAY : AHTl .. HUMAN GAMMA Gl AND CJ CLOBULH:S; PO IOlOTYPE 
51) HURSVJ.llVJ(: ANTl-HUMAJI RESPIRATORY SYNCYTIAL VIRUS 
72> DA:\': AUT'I-HU:-'.AN GAMf.'A G GLOBULIN 
73) rnc : A!ITI-HUMAN GAMMA G GLOBULIN 
8)) LOW : COLD AGGLUTININ WITH ANTI - BLOOD GROUP I ACTIVITY 

101) H-G2b: ANTI-Haemophilus influenzae TYPE b CAPSULAR POLYSACCHARIOE 
102> K- G·2 : ANT!-ti.1emoptulus .intluen:ae TYPE b CAPSULAR POLYSACCHARIOC 
105) HU: COLD AGGLUTININ WITH ANTI-GD (ME>IBRANE- GLYCOLIPID-DEPENOENTI ACTIVITY 
10'1) H- C2a : ANT!-Haemophilus intluonzae TYPE b CAPSULAR P0t.YSACCHAR10£ 
110) WAC: AllTT-DINITROPHENYL 
123! KAR : ANTl-LIPOPROT£1N LIPASE 

ALLOTYPE : HOMAN ltAPPA LIGHT CHAINS SUBGROUP I 

14) 1<11&: INVl21 

CLASS : HOMAN ltAPPA LIGHT CHAINS SUBGROUP I 

ll 2Cl2' CL: IGM-l<APPA 
2) l Bll ' CL : ICM-KAPPA 
l) 18l ' CL : IGM-KAPPA 
41 2JU2' CL : IGM-l<APPA 
7) 306'CL: IGGl-l<APPA 

151 Hl'2- l/l 7 : !GM-KAPPA 
20) WU. : IGM-l<APPA 
42) llU:VHCAMP ' CL : IGGl-KAPPA 
6'1) Gl ' CL: !GM-KAPPA 
14) P• : !GGl-KAPP.\ 
791 IU: IGGI -KAPPA 
89) F- CUI : IGG3-l<APPA 
90> S· CUI : IGG3-l<APPA 

Rl:FERl!:llCE : 1WMAN ltAPPA LIGHT CHAINS SUBGROUP I 

l) 

21 
3> 
41 
5) 
6) 
1) 

8) 
9) 

10) 
Ill 
12) 
13) 
14) 

ISl 

2Cl2 ' CL : LEVY, S.,ME>IDEL,E.,KON , S .,AVNUR,Z. 'LEVY, R. {1988) J.EXP.MED., 168,475-489. 
l:Sll'CL : L£VY, S., M£ ND£L,£.,KON , S. ,AVl'TUR, 'Z. g, LEVY, R. 0988) .1. EXP. MED. , 168 ,415-499. 
l.Hl'CL : LEVY ,S. ,MENDEL,£., KON, S. ,AVllUR, Z. & LEVY, R . (1988) J. EXP .ME0., 168 , 475•489. 
2Al2 ' CL : LEVY, S. ,MENDEL, E .• KON , S. ,AVllUR , Z. & LEVY, R . (1988) J . F.XP.MF.0 ., 168,475-489. 
11:1<: KIM,H.S. & DEUTSCH,H.f. 11988) l l<MUNOL. , 64 , ~13-579. 

O:IN : 'iANG,C.Y.,PAULY,£.,KRATZJN,H. & HlLSCHMAtm , N. 0981> Z.PHYSJOL.CH£M., )62,1lll - 1146. 
3D 6 ' CL : F£LG£NHAUER,H.,K0HL,J. & R.UKER,F . (1990) NUCL.ACIOS RES., 18,4921. 
Ul02' CL; BENTLEY , D.L. 'RASBITTS,T.H. (1980) NATURE.288,730-133. (CHECKED SY AUTHOR 11/30/821 
SO : GOTTLIEB, P.D.,CUllNHIGHAM, 8.A., RUTISHAUSER, U. ' EDELMAN,G.M. !1970) BIOCHEMISTRY, 9,315~-3161. !CHECKED BY AUTHOR> 
CAA : M1LST£1N,C.P. '0£VERSON, E.V . 0974> £0R . .1 . 1310CH£M.,4 9 , 311 ... J9l. (CHECKED SY AUTHOR) 

P~ : K!ll,H.S. & DEUl'SCH ,H. F. (1988) IMllUNOL ., 64 . ~73-S79. 
81t137'Cl.: B&NTLEY, D.L. l AA8BITTS, T.H . Cl983l CELL, 32,181- 189. 
HAU: WATANABE, S. I HILSCl!MANN, N. {1970) Z. PHYSIOL.CHEM., 351, 1291-1295. (CHECKED BY AUTHOR) 
1<11& : EULITZ ,M.,KLEY,H .P. 'ZEITLER, H.J. (19791 Z.PHYSIOL . CHEM .. 360 , 725-734. (CHECKED BY AUTHOR 07/17/19) 
Hr2- l/l 7 : ATK INSONEP .M. 7 LA.'IPMAN, C. W., FURi£, B .C. , NAPARST£Kb Y. ~SCHWARTZ, R. S. , STOLLAR0B. C. & FUR I ERB. (19851 

~u~rl~s~~~ Ui1h~'M.Mii ~ ~~~262~~~~?KED BY AUTHOR Bl 1/851; LAMPMAll, G.W . ,f IUE , B. , SCHWA TZ,R.S •• TOLLAR,B. D. 

lo) Yb' CL: p18~i:~>it5Al~'~tl~~o~ ·i~ii~~~~fNZ, H. - D. ' NEUMAIER, p .s .. KLOBECK, H. -G . ' ZACHAU, H.G. Cl 984, J .MOL.BIOL. ' 176, 189-204. 

17) 

18) 
191 

20/ 
21) 
22) 
23) 
24) 
25) 

26) 

27) 
28) 

29) 

lO) 
311 

32) 

33) 
34) 
35) 
36> 
l7> 
38) 

39> 

40) 

4 1 l 

4 2) 
43) 
44) 

451 
46> 
41) 

48) 

49) 

Yb' ' CL : ~~~~~~4'.J"'l~Al~~b H9¥\ut~~kE~~1r4ig41 »EU>VllER, p . s. 'KLOBECK, H. -G. ' ZACHAU, H.G. ( 1984) J .MOL.BIOL.' 176, 

GAL(I) : LAURE,C .J. , WATANABE, S . 'HILSCHMANN,N. (1973) Z.PHYSIOL . Cl!EM .. 354 , 1503-1504. !CHECKED BY AUTHOR> 

Otl (IOC) : 8~&1~~~i~TR~~l~m4~l~~~~t·C(c~~m"l:Yf A~THJ~9m 1m~~CE,169, 56-59. (KAPLAN, A.P. • METZGER,H. (1969/ 

UA: GONI , f. 'fRANG10NE,B. (19831 PROC.NAT.ACAD.SCl.USA, 80 , 4837-4841. (CHECKED BY AUTHOR 03/23/84> 
ll~L(•): GONY ,~'. , CHUBA , J. ,BUXBAUM, J. & FRAGIONE,S. (1988) J.IMMUNOL .. 140, 551 - 557. 
ns: KRATZIN, H., YANG,C. y .. KRUSCH£, J. u .• HI LSCHMANN, N. ( 1980> z. PHYSIOL.CllEM. ' 361. 1591-1598. 
D.A.ODI ' CL : KLOBECK,H.C.,COMBRJATO, G. ' ZACHAU, H.G. C1994J NUC.ACIOS RES. , 12, l8 , 699S- 1006. 
U l34 ' CL : 8£NTLEY, D.L . ' RABBITTS,T.H. (1983) CELL, 32 , 181-189. 
Vd ' CL: e7g~E~Ktg'i~I~tl~~o~· j~i\ ~~~~f""· H. -D .. NEOMA I ER, P. S ,. KLOBECK, H. -G. ' ZACHAU , H .G. !1984) J . MOL. BIOL., 116, l 89-204. 

ltALl<ll' CL: KLOBECK, H .G. , COMBRIATO, G, ' ZACHAU, H.G. Cl 984) NUC. ACIDS RES. , 12, 18 , 6995-1006. (CHECKED BY AUTHOR 08/22185 
WHO CORRECTED RESIDUE 3 4l 

Ul01 ' CL : BENTLEY, O. L. & RABBITTS,T.H. (1980) NATURE, 288 , 730-733 . (CHECKED BY AUTHOR 11/l0/82> 

V• " CL : ri~~~g, '. J"l/~~~~~~bHBYRAU~~gkE~hr 4ig; j NEUMAIER, P .S., KLOBECK, H. -G. ' ZACHAU, H .G. 1198 4 I J .MOL.BIOL., 116 , 
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mENTICAL SETS OP PRAXEWORX SEGMENTS: 
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SET 

SET 
SET 
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.;;£T 
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SET 
SET 
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SET 
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~.,. 

SET 

SET 
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S£T 
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SET 

SET 
SET 

S£T 

SE: 
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SET 
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SET 
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L 2 12' ~ J, 811'CL(2J,1Hl'CL(3J,21•1:'CL(4J, C4 lOE~'TlCALI 

2: ~~~.l~kii'.rcLI .. K~l02'CLi81.EU(9J,PA(llJ,WlLC•l l211,HBJ4 52J.PAU 511,FAA(611,CR' 166J,PAUL(18J,HOSJ•SJ. (12 

1 
= ~~l ?~~~1-1~t1~ri-~ ~w ~~\2;:~61w1 ~1.1:?Yur:1&•1n1 "~FJ~o1~~~e~~wm1m

3i;.11w !1:~~~~'iR~~H~t! i.mn;rl.[ll J. 
Rrzpso·""l 'A•'sH1~si.sJ•sa2 ~ttrl-161&16 , .Hi 2-1 13lll'•li1tr2-1s12~&s!1:"o"~'~'+tsM 81Po¢>EsM rGHPl1. 
~l1?lo2¥~ l41'7U·~~d~?' · w lJ ,F ·CUI a• ,ME(921,C p 93),TEll •1. ON( 'II, AA(IO J , H• b(IOll, 

4: 
5: 
6: 
1: 

11 
2: 

3: 
4: 
5• 
6: 
7: 
81 
9: 

l: 
2: 
3: 
4: 
5: 
b: 

I: 
2: 

3: 

41 
5: 
6, 
7: 
8: 

,, 
101 

Vb'CLl16J,Vb"CLl11J,WES(221. CJ !OENTICAL) 
Vd'CL!l5J,LUXllD41. (2 IDENTICAL) 
AMY LOIO 8ANJ30J,8ELl4Sl,KuRSVl9VX(511,8.Jl9154J. (4 IDENTICALI 
OAVl121 , fWIBJ. C2 lOEtlTICALI 

2CI 2' CL( I J, 1811'CLJ2], IHI ' CL( 3J, 2AI 2 ' CL( 4 J. C4 IOlNTICALI 

~~ig~_;,s;i~L;~i~WUi ~~~m~i ~1i:LIW i~~M~~~n1H1. v·· ·cL128J. V•'CL(Jl 1. Aum1. Ron 401. 

PA(lll,PAU(S71. C2 lOWTICALI 
HKIJ7' CL( 12J, AMYLOID BAN( 30). CZ IOL'<TICALI 
WIL1•1(21J,":IJ'CLl32J. C2 !DE!<TlCALI 
HKl34'CLl24J,HKIOl'CL(27). C2 IOEl:TttALI 
Vl<l-C:hrl'CLf29J,Vl<l•Zl'C~(J7) 11 ID£~TICALI 
ouc:oc11111,lllLC-I 1341. 12 tOESTICALI 
RZ(SOl,!U'ZISSJ. C2 IOENTICALI 

2Cl2'CLlll, 181l'CL(2) , lHl'CL( 'l,7Al2'CL(41. C4 10£:,"rtCALI 
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V~' CL(llJ,VIJ' CL(321. C2 lOENTCCALI 
l!uVHCAMP' CL( 421, LAY 1471. KuRSVl 9VK I SI I, Cl !O~NTICAL1 

7Cl2' CLI II • I Bii ' CL(21 , IHI' CL( 3), 2/\12' CL l CJ , Cl' CL( 611. CS iOENTICAL) 

ms11-m1L1UM M81~~11r"1.~~~; ~LI! ~n1 H;j ! ~~bi ii ~I ~~=mr~t, H~:f~~.A~At~~Ai\~ ... ~~¥?: t .mfi'L ~iki'~~~cfiA I sf: 
KAH U,1'C &ll HAH 14 . ' C tB\ HAH 6.l'~~f! ,NOV'Ct.I u1,H!C cRrCLU,lJ•PAYl15"1 BOR' pi1 HtW t,;LJ18) 
=~Mkl~lli cP:"WH1~~.;.,~"~?Mi~j~LAi<o 1~"~~1v:~irrhi ~~~oor·W!i:r~hWctrsi!l ·m 1 

• 'cLl
541 

• 

mmt~WUi! ~l~~=-·~H~~~wn:~~; I i!}t~Al~l~~~illii!i~~llM ;\'~F6f. ~~~~ar.~rt•il: f'~m~I: 
J06'CL(7J, CAP.(10). C? tOE:lTICALI 
EU(9J,WU.(20J,LAY(47l,8..148(o21. C4 IOE!'1'1CALI 
PA(ll(. CIOENTICAL TO 1 HUMAN V•P.APPA•lll: 8RO'CLJ20J.I 
HAU(ll(. llDEHICAL TO 2 HU!<A!• V-KAPPA•lll: Pt>1:01.cu•cL(SOJ.I 
HF2•1111JIS!,RZ(501. C2 !DE•'TICAL HU>'.AN V•KAPPA•I; ALSO 13 Htl!Wl V-KAPPA·lll: IS"Nll41\KASj28L, SIC' CL!30J, 
T•ykvl!O CL >51 • T•y<v320'CLAJ.'i· LSI 'CLJl~tL LS2'CL,401 . LS4 ' CL!U 1 . LSS ' CL(42h LSO'C (O~bLS- ·c £441. LSB ' CLtHJ. 

~~m~~ti~k HH . ~s~~~rri11~0~.\jY~LYd81, 1:.J.bL~ Muff S~il!.U~-~'~si;,.Xi·ct~~i~M~·c~M~I •1· 
llF.$122) ,H~VJ45J. C2 IOENTICALt 

$~~1~k!m; W~~~~~ctTBf !ciEA~sW~rlCAL llUMAN V-IW'Pll· I: At.SO I KUMAN V·KAPPA•l I: TEW( 5) 1 ANO 2 KUMAN 

mENTICAL SETS or OOHPLEXENTARITY DETEIUCINING l\J:GIONS : 

CDIU : SET I: 
SET 2: 
SU 3: 
SET 4: 
SET 51 
SET 61 
SET 1: 
SET 8: 
SET ,, 
SET ID: 
.SET II: 

CDR2 : SET I: 
SET 2: 
SET l: 
SET 4: 
SET S: 

SET 6: 
SET 1: 
SET 8: 
SET 9: 
SET 10: 

CDR3 : SET l: 
SET 2: 
SET J: 
SET 4: 
SET S: 
SET 6: 
SET 1: 
SET 8: 

2Cl2'CLJIJ , IBll ' CL(.ll , IHl'CLl31 , 2Al2'CLl4 . 14 IOWTICALI 
PAilll , PAU(57;. C2 IOEITTICllLI 
HF2•1ll7 ( 151, HFJ·l6/ 6( 63). HF2-l /I 3Bl 64 J, Hf2-18/2 t •51 • C4 ;DENTICALI 

Vb' CLllbJ,Vb"CLll1J.HKl34'CL(241. Cl 10£.'ITICALI 
CALClll!IJ, l<e,\(20). 12 lCENTICALt 
Vd'CLl25J.V•'CL(31J. C2 !DENTICALI 
Vl<l-Ch: I 'C?.f29(, Vl<l-zt'CLI 37 J. (2 I0£!'1'1CALI 
AU(39) ,NEUOJ, SH£(75(. () 10"'-'TICALl 
HuVHCAMP'CL[42J. (10£?-'TlCAL TO I RAT V·IW'PA: YTH J4.5HVCL(IJ .I 

RZ(S0),!U'Zf551. (2 IOE•'TtCALI 
HuRSVl9Vl<(SIJ. ClDENTICAL TO I MJUS£ V•KAPPA•lll X•RSVl9VL'CL(ll6J .I 

2C12 ' CL(ll,1Bll'CL(2J , 1Hl'CLl3J. CJ IDEHTICALI 
BR(SI. !10£NTl•"AL TO I RA881T V-IW'PA: as-s1201 .J 
30b ' Cl.J71 , EUl9J. C2 IOENTICALI 
HK102'CL(81,Vo"CL(28J. C2 tOENTICALI 

mFcttm!v~r~zl!i:W~I '. v~;ijLlm+rg~~fLI 17 J, HKl J • ' C:Ll24 I , WALXER' CLl261, KKIOI' Ct.(21( , VKl-Ch<l ' CL{29J , 

Vd ' CL(251 , Ve' CL! 311 , Vl3 ' CLl32J. Cl IDENTICAL) 
AUJ39), RZl50J. C2 tDEllTICALI 
HuVHC~P'CL(421. (IDENTICAL TO I AAT V•KAPPA: YTH 34.SHL' CLlll . J 

AGl43J,N11491. (2 !DENTICALI 
HuRSVl9VKISIA. ~IDENTICAL TO 13 mir V·KAPPA·ll: PC2ZD~fNZ8r461 , vkl -B' CLPlt,Pr2~0JNZBIP5JCC8 CA 
:i~~?~b'.i• Hl9~l:~~mh~~.~~IMj_ 1 1 . Ci CW 2.b(f91,C7 AB 2. [7D ,.!V3'CLli I . 1'4'CLl8 J,K .1 LIBS! , 

2Cl2'CLllJ, IBll'CL(2J. (2 toENTICALI 
IHI 'CL()! , GI ' CLJ67J. 12 ;D&NTICALI 
Vb'CLl161,Vb" CL(l1J. 12 IDE.'lTlCALI 
HK134'CL(24),HKIOl'CL(27). C2 !DEHTICALI 
AMYLOID BAN!lOI. (IOE!tTICAL TO 2 M}USI: V•IW'PA·V: Ml> A'CL(l8< ( , 8'Jl7•45'CL( 1991.1 

HUVHCAMP' CL(42(. CIOENTICAL TO I AAT V•KAPPA: YTH H.SHL' CLlll .1 
LAY(41J, CIDENTICAL TO I HUMAN V-KAPPA•lll: POHIOl.l 
HuRSVl9VK(Sll. llOENTICAL TO l MOUSE V•KAPPA•lll Kul\SYl9VL'CL(ll61.l 

IDENTICAL SETS or J-MINIGE~S : 

SET l: 
SET 2: 

SET 3: 

SET . : 

SET S: 
SET 6: 
S&T 1; 
SET . : 

SET ,, 

2CI 2 ' CL( I J. 1811 'CLl21. IHI ' CLI 31 , 2Al2 ' CL( 41 , GI ' CLI 61 I. 15 lDENTICALI 

8RP~IAUP9J. 12 IDENTICAL HUMAN V-KAPPA·lj ALSO I HU'"N V·KAPPA·ll: RPHl64lO'CL(lll1 6 HUMAN V•!W'PA·!ll' 
~id1<i•gL1sl~l'CLllll , R08' CLJl91.HIC' "Ll24 , Gr4/l.l ' Cl.(S4 ( ,VIW'PA3'CL(85J: ANO I HUMAN V•KAPPA•IV' 

m1r1i ?HWi. l~mm~M~a~k~l~~cLls~r~~.~k~~c~lffi~~-1 l: .... ., •• "''° s HUM.All V-KAPPA-111: 

m:~mn~1.s~~!tYli1.'ts!9fflfit:-L~~~1~4r.-m:~L1~f?, 7 HUMAN V·KAPPA•lll: LSI 'CL(39J.LS2'CLl40J • 

CALfll (18(. llOEi;TtCAL 1'0 I HU".A.~ V•KAPPA•!ll: CO~' IJ)J .I 

lllLC•l 1211 ,WlLC-l (34 (. (2 t0£NTICALI 
WAU'l:R'CLl261. (10£NT1C"1. TO I HI/MAii V•KAPPA•lt: T£W(SJ: ,..,n 2 llUl<A.~ V-IW'PA-111: HIO' CLJl2J,CER1531.S 

~~~~~~~;~~ml h l!~~!l?~LTI2f. ~~.Y:ffi~~ii 1 ilnc~•Afu!ci..~-lli~~~W1 1-~~gol~c:~iH~~· · tw1 
16

• 1 ·cL
191 

• 

ACIOJ. llOWTCCAL TO I H\llWI V·l<APPA·lll: COTIUI ,) 

SEE SIGNAL PEPTIC£ TABLE IF I OCCURS AT POSITION 0. 
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SPECIFIC NOTES : llUIQN ll:APPA LIGHT CllAINS SOBGROOP I 

I 2C.12•CL: 4~_f[t:ft ~&,.L Y.,41 ':~ 8~.AT1A_~g·~£ff~~.r~: ~ :r- P."OOU OP. SPU£S i~ A PA~tE~<'T SUrFfllll'~ f~H FQU.ICVl.U 

J. a11•ct. : H.ETEROlU'8Jt:Dt.XA FCP-"U:O BY rus:s-~ cc:..:.s fRC~ LYMPH r..wu Of\ SPJ.U:. .. •• f"RCM A PATIL'>'T surrr1tuo .. Nl:C..."1 FOl..LtCUUJt 
SMALL CLEAVED CELL LYMPHOMA AK~ cc;.:. Liii£ tc'H6·8~. 

H iat •CL: RET£ROHYBR100HA WAS ro~n BY FUSING CELLS FR<:-M LYMPH NOOtS ( 1R SPLEEN FROM A ?ATIENT SUt'UllIN~ rft ~ FCL!.ICU~ 
Sl'.ALL CLF.AVl:D C£LL 1.YMPHOW. AW> CEU. L:,;£ ~•H6-8S. 

4, 2A.12 ~ CL : H£T£ROHY8RIDOMA ~AS f"OR."'!&0 8Y FUSING CELLS FROM LYMPH NODES ()R SPLEEN FROM A PATlENT SUTFERING FROH FOLLICULAR 
SMALL CLEAV&O CELL .LYH.rHOMA ANO CELL LIN£. K6H6 .. 8S. 

81 81U02 ' CL : THE BE:)IJE~Cr. IS CBTAINEO BY Tl<AllS!.AT!llG TH[ NUCLEOTIDE SEQUENCE Of A CUNE or HU""ll F&TAL LIVE~ ONA. 

,21 Rltl37 "CL : ~HE AMINO AClO SEQUENCE IS OBTAillEO BY TRANSLATIN~ TH£ NUCLEOTIDE SEQUENCE or A CLONE or HUMAN FETAL ONA. 

211 llU.(•) : WILi-i ANO lllLC•I APE PRODUCED llY TH£ SAME PATIENT WITH HULTIPL• MYELOMA. 

341 Hltll• "CL: THE AMfNO AClO Sf.OU£NC£ IS OBTAlllEO BY TRANSLATHIG THE NUCLEOTIDE S&OUENCE Of A CLONE or HU""N r&TAL ONA. 

271 HltlOl' CL : TH& 5£0UEWE IS OBTAINEO BY TRANSLATING TH£ NUCLEOTIDE St:OUttlCE or A CLONE or UUW.N F&TAL LIVER DNA . 

~01 AllYLOID ~:A~l~g~A~A~ eif~~~~ ~ii~ ar.~~gD)T~~~Pttrl~r.WKF.O TO CARBOHYDRATE. AMINO ACID RESIDUES FOUND AT POSITIONS 

l41 IUL(-1 : WILC-1 ANO WILC•I APE PRODUCED SY THE SAl'.E PATIENT lllTH MULTIPLE HV.Wl'.11. 

l!» AHD : 11' IS ISOUiEO FRC'N. 1'Kt AHYt.OtD FIBR.l.LS f'POH THE SfUt:N er TH.£ rATIEt;T, 

)6) vioa•a.: t'IUV.A.N IMMtmOGLOBVLIU F.APPA (il:PHON CESt LOCAT£D CN CHM).VlSC....~i. 2 u: 'tH£ REGION 2ql2-u. 

411 AG : Tfi£ A."!H.,; ACID ltt.SlOUF..$ AT POS:TIC?:S 39 A.O.:D U Wl:f'E Rl:PORT"ED DY THE AUTHOftS AS CLY Ah.-, LYS ft£Sf'£.CTJVELY; HC';.L\"£P, 
~HE P!OtOOF ~u NC-f A&SOLOT£ . THUS, THEY ME C..MITtEt>. 

~l I BuASVl~: xi~~~os~m~·~Rfv~l¢A~S~H5o~r ~JF' 9~~5 ~~X~s~~ir.1~~i~~b ~i?ac~~~~?~V:~~=:·1 ~Li1N~~l~1=li:~1 ~VK IS 

~J a.J'26 : ACID RE.St OU£$ AT P_,SJT!tr?IS 19 A!ffi 4! f,F 8.126 WEJtE JlF.PO'RTt.r> IY ':'HE. At."THCRS AS GLY A. .. ~ LYS Jlt.SP'ECTIVEtY. SISCE 
THJS PR.C':'£1S )l:A.5 SE~l~~:ED BEFOR£ :KE S£0"JL?;'"°£S or MA:ilY OTHER PROTl.INS t<E..RE: lt.~0-tffl AT Ttll.S& N} POS::-1c·o1s. WE 
HAVE O>!lnED TIW<. 

>4l 8Jl9 : ~H£ AMtNO ACID PtSIDUES AT posrr:o::s 3' A.'-::> 4 l Wtll:f! .-.rPOflTEO BY THE AU'THORS AS CL\' AND LY'S l'ESPECTIVELY. Sm .. £ 
THIS PPOTEIN WU =EOUEN:ED BEFORE THE SEQurn-u Of MANY OTHEP PPOT£1NS llEP.t r''WN AT THES& "'' PO$lTIO,;S. wt: 
HAVI: OMITTED THEM. 

~91 JllL: THE AMW Aero P'-SIDUE FOUND AT POSITIO!I J4 WAS Al.A OR UR. 

(i7J Gl ' CL : H£TEROHY81UOOMA WA$ fOP.."1.1::.0 BY F-USING CEl..LS f"ROM LYMPH N1'DES OR SPLLEN FROM A i>ATIF:NT SUFFER I NG t'RYM t"OLt.IC;:Ut..AR 
S""LL CLEJIVl:O CELL LYMPHOMA AND CELL I.IN& ~6H6-BS. 

741 Plf : THE SEOUENCE WAS rMM A PATIENT WITH TRANSITIONAL CELL CARC!ll0~.11 or THE URINARY BLADDER. 

79) RI : THE SEQUENCE llAS FROM A PATIENT WITH TRANSITIONAL Ct:LL CARCINO"" Of THE URINARY BLADDER. 

821 AHYLOIO CS30S : THF. AMl'IO ACID RESIDUES AT POSITIONS 21 ANO 29 WERE IL£ OR LEU. 

891 r - cm: THE SEOUENCES or r-GVl ANO S-GUI '1ERE FROM THE Sl\M~ PATIENT. 

qo1 S-GQI : THE SEOU&NCF.S or r-GUl AllO S-GUl WEPr FROM THE SAM• PATIENT. 

Ill) QUJl"CL: FROM AN EPSTEIN-BARR VIRUS-TIWISFOl\Ml:ll HUMAN t.YMPHOID CELL LINE 

11 l AMYLOm NS : THE AMIN) AClO PESIDU£ AT POSITtm: 2 HS WAS lLL OR u;u. 

THE fOLLO*lllflNG WEPE 

AT ?OS:TION 

F.OUALLY A.._.D ~ST fRF:tiCENfl.Y OCCUPR!N'G: 

~ESIOtES 
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310 

llUNAN DAVY CBAINS SO'llGROUP I 

UNAALANT t • 2 · J • 4 • 5 • 6 • 7 8 9 to • 11 • 12 13 14 15 16 17 18 19 20 21 22 
RESIDUES LS2 LSS LS6 LSI LS4 LS8 189/F2 21-2 3 - 1 21/28 8£10 HGJ VJS SIP! AND NEI HP! EJ-10 1-92 hvl263 783c Xl 7115 

'CL 'CL ' CL 'CL ' CL 'CL 'CL 'CL ' CL ' CL 'CL 'CL 'CL 'CL 'CL ' CL 'CL 'CL 'CL ' CL ' CL 'CL 

0 
l 
2 
3 
4 

s 
6 
7 
8 
9 

10 
11 
12 
13 

F 14 
R 15 

1 l~ 
18 
19 

20 
21 
22 
23 
24 

2S 
26 
27 
28 
29 

30 
31 

c 32 
D 33 

R ~: 
l 3SA 

358 
36 
37 

38 
39 
40 

F 41 
R 42 
2 43 

44 
45 
46 
47 

48 
49 
50 
SI 
52 

S2A 
528 
S2C 
53 

c 54 
D SS 
R 56 
2 ~~ 

59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
7 4 

75 
76 
77 
78 
79 

r 80 

R =~ 
3 82A 

828 

GLN GUI GLN GLN Gl.N GLN 
V~ VAL VA.L VAL VAL VAL 
GLN GLN GUI GLN GLN GLN 

LEUC.981 LSU LSU L&U I.BU LEU L&U 

SER 
GLY(.98> 

VAL VAL VAL VAL VAL VAL 
ALA. A.LA ALA ALA At.A ALA 
SD salt S&R S'ER SER SSR 
GJ;Y GLY GLY GLY GLY GLY 
ALA ALA ALA ALA ALA ALA 

GW GW Gt.U GLU GLU GLU 
VAL VAL VAL VAL VAL VAL 
ASN ASN ASN ASN ASN ASN 
LYS LYS LYS L'fS LYS LU 
PRO PRO PJllO PRO PltO PRO 

GLY (. 96) GL-Y GLY GLY GLY GLY GLY 
ALA ALA ALA ALA ALA ALA 

SER (. 98) S&R "" "" SCR sea "" 
VAL VA.L VAL VAL VAL VAL 
LYS LYS LYS LYS LYS LYS 

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

CYS t. 98 I CYS CYS CYS CYS CYB CYS 
LYS LYS LYS LYS LYS LYS 
ALA ALA ALA ALA ALA ALA 

SER(.96) SER SCR Sl!lt S&R S&R SER 
GLY (. 96) GLY GLY GLY GL Y GLY QLY 

TYR TYR TYR TY-R TYR TYP. 
THR THR THA. THR THR THR 

PHE (. 96) Pint Pint Pllll PK!! Pint PRIP! 

THR THR THR THR THR •ez 
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 (. 98) T1tP ll'RP TRP T1tP TIU> TllP 
VAL VAL VAL VAL VAL VAL 

ARG ( • 98) AllG AllG AllG ARG ARG AllG 
GLN ( • 98) GUI GL11 GLN GL11 GUI GUI 

ALA. ALA At.A ALA ALA ALA 
PRO PRO PRO PRO PRO PRO 

GLY ( . 98) GLY GLY GLY GLY GLY GLY 

GLN GLN GLN GLN GLN GLN 
GLY GLY GLY GLY GLY GLY 

LEO C. 981 LSO I.BU t£ll L&O I.BU LBU 
GLU GW GLU GLU GLD GW GLU 

TRP (. 98) T1tP TRP T1tP TRP T1tP TRP 

MET MET MtT HET MET l".ET 
GLY t. 981 GLY GLY GLY GLY GLY GLY 

SER 

TRP TRP TR.P TRP TR.P TR.P 
lLE ILE ILE ILE ILE ILE 
SER SER SER SER SER SER 

VAL VAL VAL VAL Vi\L 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 GUI GUI GLN GLN GUI 
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 SIP!lt SD SER SllR SCR 

'THR THR THR 1'HR THR TMR 
SER SER SER SER SER SER 
THR THR THR T HR THR THR 
ALA ALA ALA ALA A.LA A.LA 
TYR 1'YR TYR TYR TYR TYR 

MET MET MET MET MET MET 
GLU GLU GLU GLU GLU GLU 
LEU LEU LEU LEU LEU LEU 
ARG ARG ARG AAG ARG AAG 
ASN ASN ASN ASN ASN ASN 

82C LEU (. 96 I LCU LltU I.BU LCU LltU LSO 
83 ARG ARG ARG .ARG ARG ARG 
8 4 SER SER SER SER SER SER 
85 ASP ASP ASP ASP ASP ASP 
86 ASP ASI! ASP ASP •ASP ASP ASP 

87 
88 
89 
90 
91 

92 
93 
9 4 
95 
96 
97 
98 
99 

100 
lOOA 

c 1008 
D }ggg 
R IOOE 
3 lOOF 

lOOG 
!OOH 
lOOI 
lOOJ 
lOOK 

101 
102 
103 
104 
105 

106 
F 107 
R 108 qn 

111 
112 
113 

THR THR THR THR THR TtlR 
ALA ALA ALA ALA ALA ALA 
VAL VA.L VAL VAL VAL VAL 

TYR (. 981 rn TYlt ...,.. 'Tnt '"" ttR 
TY-R T YR TYR TYR TYR TYR 

CYS CYS era CYS CY& CYS CY11 
ALA ( • 96) ALA ALA ALA <ALA ALA ALA 

ARG AAG ARG .ARG ARG ARG 
ALA A.LA ALA .ALA ALA A.LA 
PRO PRO PRO 'PRO PRO PRO 

GLY GLY GLY GLY GLY GLY 
TYR TYR TYR TYR TYR TYR 
CYS CY$ CYS CYS CYS CYS 
SER SER SER SER SER SER 
GLY GLY GLY oGLY GLY GLY 

GLY GLY GLY <iLY GLY 
GLY GLY GLY <iLY GLY 
CYS CYS CYS CYS CYS 
TYR TYR TYR 'TYR TYR 
ARG ARG ARG .ARG ARG 

GLY GLY GLY <iLY GLY 
ASP ASP ASP .ASP ASP 

ASP >.SP ASP .ASP ASP 
TYR TYR TYR. TYR TYR 

TRP t. 95) TRP TRP 'l'RP ..... 1'RP 
GLY GLY GLY oGLY GLY 
GLN GLN GL.N GLN GLN 

CLY GLY GLY GLY GLY G.LY 
THR THR THR THR THR 
LEU LEU LEU LEU LEU 

VAL ( • 9S I VAL VAL VAL '7,\L VAL 
THR THR THR THR THR 

VAL VAL VAL VAi; !VAL VAL 
SER ( . 95 l SER SER SllR OR SER 

SER SER SER SBR ISER SER 

I I I I I I I I 

GLN 
il·• 
GLN 
LCU 

VAL 

Xi: 
GLY 
gly 

GLU 
VAL 

~H 
PRO 

GLY 
ALA 
S&R 
VAL 
• "9 
VAL 
SER 
CYS 
LYS 
ALA 

H R 
GLY 
TYR 
THR 
PKB 

hie 
SER 
TYR 
GLY 
ILE 

tbr 

TIU' 
VAL 

ARG 
GUI 
ALA 
PRO 
GLY 

GLN 
GLY 
LBU 
GLU 
T1tP 

MET 
GLY 
TRP 
ILE 
SER 

q1 y 

TYR 
ASN 

GLY 
aan 
THR 
ASN 
TYR 

ALA 
GUI 

tl~ 
GLN 

up 
AAG 
VAL 
THR 
HET 

THR 
THR 
ASP 
THR 
SUI 

THR 
.. n 
THR 
v.i 
TYR 

MET 
GW 
va l 
AAG .. ., 
LltO 
AAG 
SER 
ASP 
ASP 

THR 
ALA 
VAL 
HR 
TYR 

CYS 
ALA 
AAG 
ASP 
ASP 

CYS 
SER 
GLY 
ASP 
ASN 

CYS 
TYR 
MET 
SER 

ALA 
TYR 
TRP 
GLY 
GLN 

GLY 
THR 
LEU 
VAL 
THR 

VAL 
SER 
Sl:R 

GLN GLN GLN 
VAL VA.L VAL 
GLN GLN GLN 
LCU LCU U:U 

VAL VAL VAL 

ii: i~ i~ 
GLY GLT GLY 
ALA ALA ALA 

GW GLU GLU 
VAL VAL VAL 

tut~; ~~; 
PRO PRO PRO 

GL'l GLY GLY 
ALA ALA ALA 
s&R sa saa 
VAL VAL VAL 
LYS LYS LYS 

VAL VAL VAL 
SER SER SER 
CYS crs CYS 
LYS LYS LYS 
ALA ALA ALA 

SER SER S&lt 
GLY GLY GLY 
TYR TYR TYR 
THR THR THR 
PKIP! PRE PRB 

THR THR THR 
SER SER 
TYR TYR 
tyr tyi; 
- t • t 
b.1• bi• 

TIU' 'l'RP 
VAL VAL 

ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
GLY GLY 

GUI GLN 
GLY GLY 
L&U u;u 
GLD GLD 
T1tP TIU' 

'l'RP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

GLN 

~ aw 
1'RP 

MET MET ME't 
GLY GLY GLY 
11.• il• 
ILE ILE 
ae.n aeo 
pro pro 

aer aer 
qly gly 

TRP 
ILE 
.. n 
al a 

GLY GLY GLY 
••r ••r u n 
TKR THR THR 

T~~ ;;R i{R 
ALA ALA ••.r 
GLN GLN GUI le !e li• 
g LN !iLN SL~ 
GLY GLY GLY 
ARG ARG ARG 
VAL VAL VAL 
THR THR THR 
MET KET 1le 

THR THR THR 

mm m 
THR THR THR 
SU Sl:lt Sl!:lt 

1'HA THR e l a 
SER SER SER 
THR THR THR 
val val ALA 
TYR TYR TYR 

MET KET KET 
GLU GLU GLU 
LEU LEU LEU 
aer ••r • • r 
•e.r ••.s: 
UCO LltO t.ltU 
ARG AAG AAG 
SER SER SER 

mG~ G~ 
THR THR THR 
ALA ALA ALA 
VAL VAL VAL 
TYR 'll'R ttR 
TYR TYR TYR 

CYS CYS era 
ALA ALA ALA 
ARG ARG ARG 

GLY 
GLY 

TYR 
TYR 
GLY 
SER 
GLY 

SER 

>.SN 
TYR 
TIU' 
GLY 
GLN 

GLY 
THR 
LEU 
\lllL 
THR 

VAL 
SER 
so 

' GLN GLN GLN GLN GLN GLN GLN GLN 

~~ ~~ ~~ ~~ ~~ ~~; !~~ ~~ 
LIP!'O LIP!'O LIP!U LIP!U I.BU LltO U:U LCU 

VAL VAL VAL VAL VAL VAL VAL VAL 

1~ m 1~ 1~ ii; 1i; x~~ m 
GLX GLY GLY GLY GLX GLY GLY GLY 
ALA ALA ALA ALA ALA ALA ALA ALA 

GLU GLU GW GW GLO GLU GLU GLU 
VAL VAL VAL VAL VAL VAL VAL VAL ru m t~: ~; m m m m 
PRO PltO PIUl PRO PltO PRO PRO PRO 

GLY GI;Y c:&Y GL 'f GL Y GLY ctL"Y GL Y 
ALA ALA ALA aer eer ••r ALA ALA 
..... RR SD SSR S&R Sl!lt sea RR 
VAL VAL VAL VA.L VAL VAL VAL VAL 
LYS LYS LYS LYS LYS LYS LYS LYS 

VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER SER SER 
CYS CYS CYS CYS CYS CYS CYS CYS 
LYS LYS LYS LYS LYS LYS LYS LY$ 
ALA ALA ALA ALA ALA ALA ALA ALA 

SU RR SCR SCR SCR SD S&R SD 
GLY GLY GLY GLY QLY GLY GLY Gt.Y m m m ¥~l ¥~l ¥~l !~ ~::; 
PR PRE PHI: PRE PRI: PHI PR& PKI. 
THR aen THR 

~~~ii: ¥~l 
al.a t y r tyr 
M t - t -t 
bi• hi• hi• 

• • r ••r aer 11.e 
SER SER SER Ya.l 
TYR TYR TYR TYR 

tt~ !t~ !1~ iU 
SER SER SER b i a 

THR 

Tl'P 1'RP nP TRP T'R.P TRP !f'R.P TltP 
VAL VAL VAL VAL VAL VAL l • u VAL 

AllG ARG llG MG ARG IUtG IUtG AllG 
GUI GUI GLll GLll GLll GUI GUI GLll 
ALA ALA ALA 1'LA ALA ALA ALA ALA 
PRO PRO PRO PRO PRO PRO PRO PRO 
OLY GLY GLY Ot;Y GLY GLY GLY GLY 

GLN GLN GLN GLN GLN GLN GUI GLN 

m~~~ ~~~~~~ ~ 
GLU OLO GLU OLO GLU GLU OLO GLD 
TRP TRP 1'RP 'l'RP TRP TRP TRP TRP 

MET MET MET MET MET MET MET 
G.LY GLY GLY GLY GLY GLY GLY 

mmm mmYt1 m 
a..n a an un U • 11• 11,e u.n 
ala p·ro pro pro p·ro p·ro pro ··- ........ ........ .. .......................... .. 
x~~ ;r; ::~ 
GLY GLY GLY 

;:~ ;~ ¥~~ 
~~= ;;R ~~ 

il• 11• 11• ~ 
pb• p he p.,. thr 

GLY GLY GLY GLY 
thr thr thr ASP 
a.la a l a a l.a THR 
ASN ASN ASN ASN 
TYR TYR TYR TYR 

••r ALA ALA ALA ALA ALA ALA 
GLN GLN GUI GLN GUI GLtf GLN le le le le !l! le tbr 
gLN g LN S t.N gLN Ei:N g LN g~ 
GLY GLY GLY 
ARG ARG ARG 
VAL VAL VAL 
THR THR THR 
1 l e KET • •r 
THR THR THR 

m~~~~ 
THR THR THR 
SU SIP!R H it 

al.a THR 11• 
SER SER SER 
THR THR THR 
ALA val ALA 
TYR. TYR TYR 

MET MET MET 
GLU GLU GLU 
LEU LEU LEU ••r ••r ••r ••.s: aer ar9 
Lal LCU LltO 
ARG AAG ARG 
SER SER SER 

G: G~ ~: 

GLY GLY GLY GLY 
ARG AAG ARG ARG 
VAL VAL VAL VAL 
THR THR THR THR 
1.la 1-1• 11• MET 
THR THR THR THR 

:~; tl; ~; ~' 
x~ x~ n~ i~: 
THR THR THR 11• 
SER SER SER SER 
THR THR THR THR 
ALA ALA A.LA ALA 
TYR TYR TYR TYR 

MET MET MET MET 

~~8 ~8 ~~8 ~& ••r ••r ••r 9 ly ••.s: aer ear &TIJ 

Lal UCO LltO LEU 
ARG AAG ARG AAG 
SER SER SER rs; 
G~ x;: G: J: 

ME'I' 
GLY 

x~~ 
GLY 
aan 
THR 

~'~ ••r 
GLN 

ffi 
GLY 
ARG 
VA.L 
TKR 
il• 
THR 

m 
THR 
SltR 

al a 
SER 
THR 
ALA 
TYR 

MET 
GLU 
LEU ••r ... 
uw 
ARG 
SER 

G: 
THR THR THR THR THR THR THR THR 
ALA ALA • al ALA ALA ALA A.LA .\LA 
VAL VAL VAL VAL VAL VAL VAL VAL 
ua r n TYR Tnt rn n a tta na 
TYR TYR TYR TYR TYR TYR TYR TYR 

CYS CYS CYS era CYS era CYS crs 
ALA ALA ALA ALA AL\ ALA ALA ALA 
ARG ARG ARG ARG ARG ARG ARG ARG 
ALA • ASP VAL GLY ASP 
MET VAL SER PRO VAL 

lLE PRO rLE ARG GW 
L EU GLY PHE LEU LEU 
ARG GLU GLY LEU ARG 
I LE LEU VAL ALA T'tR 
GLY GLY VAL ASP GLY 

HlS 
GLY 
G.LN 
PRO - -
GLN 

GLY 
TYR --
DI' 
GLY 
GLU 

GLY 
THR 
LEU 
VIUi 
THR 

""" S&R 
H R 

THR GLN VAL THR 
ASP HIS LEU GLY 
--- --- LEU --
-- TYR TRP ---
• • • TYR PHE ··
--- TYR GLY --
··- TYR GLU ··
- - - TYR LEU --
ALA TYR I TRP 
PRE MET PHE PHE 

ASP ASP ASP ASP 
ILE VAL T'/R PRO 

nP ll'llP T1U' 'l'U 
GLY GLY GLY GLY 
GLN LYS GLN GLN 

GI.¥ GLY GLY OLY 
THR THR THR THR 
MET THR Lt:U LEU 
VkL; VAL VAL VAL 
THR THR THR THR 

"""VIiii VJlli""" 
SBA SU sn THR 
SO S D SO 

GLN 
VAL 
GLN 
u:u 
VAL 

j~ 
GLY 
ALA 

GLU 
VAL 

tli 
PltO 

GLY 
ALA 
S&lt 
VAL 
LYS 
VAL 
SER 
CYS 
LYS 
ALA 

SER 
GLY 
'!'YR 
THR 
PH& 

THR 

...... 
VAL 

MG 
GLll 
ALA 
PRO 
GLY 

GLN 

~8 
GLU 
1'RP 
MET 
GLY 
TRP 
ILE 
a•n 
VAL 

... 
GLN 

~J 
GLY 
ARG 
VAL 
THR 
v.t 

THR 

m 
THR 
SER 

a l • 
SER 
THR 
ALA 
TYR 

leu 
GLU 
LEU ••n ... 
LEU 
thr 
SER 

G; 
THR 
ALA 
11• 
TYR 
TYR 

CYS 
ALA 
ARG 

GLN 
VAL 
GLN 
LEU 

VAL 

m 
GLY 
ALA 

GLU 
VAL 

t~; 
PRO 

GLT . .., 
SER 
VAL 
LYS 
VAL 
SER 
crs 
LYS 
ALA 

8£11 
GLY 

¥~l 
PRC 

••• 
SER 
TYR 
.i. 
ILE 

SER 

TRP 
VAL 

AllG 
GLll 
ALA 
PRO 
GLY 

GLN 
GLY 
LEU 
GLU 
TRP 

MET 
GLY 

!fl 
11• 
pro 

11• 
l e u 
GLY 
il• 
.i. 
ASN 
TYR 

ALA 
GLN 

ffi 
GLY 
ARG 
VAL 
THR 
11• 
THR •l• 
ASP 

~I: 
THR 
SER 
THR 
ALA 
TYR 

MET 
GW 
L EU . .., ... 
uw 
ARG 
SER 

Xi~ 
THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
AAG 

GLN 
VAL 
GUI 
LltO 

VAL 

ii: 
GLY 
ALA 

GLO 
VAL 

m 
PRO 

GLY ... 
SER 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

SU 
GLY 

m 
PKIP! 

••r 
SER 
TYR 
.i. 
ILE 

SER 

...... 
VAL 

ARG 
GLll 
ALA 
PRO 
GLY 

GLN 
GLY 
u;u 
GW ...... 
MET 
GLY 

m u . 
p•o 

ii• 
PM 
GLY 
thr 
.i. 
ASN 
TYR 

ALA 
GLN 

ffi 
GLY 
ARG 
VAL 
THR 
ii• 
THR 
. 1 .• 
ASP 

x~ 
THR 
SER 
THR 
ALA 
TYR 

MET 
GW 
LEU ••r ... 
I.BU 
ARG 
SER 

G: 
THR 
ALA 
VAL 
TYll 
TYR 

CYS 
AUi 
l y e 
TKR 
G.LY 

ILE 
LEU 
GLY 
PRO 
TYR 

SER 
SER 
GLY 
TRP 
TYR 

I 
TYR 
TYR 
GLY 
MET 

ASP 
VAL 
TRP 
GLY 
GLN 

IOLY 
THR 
THR 
VAL 
THR 

VAL 
8&lt 
sn 

GUI 
VAL 
GLN 
I.BU 

VAL 

j~ 
GLY 
ALA 

GLU 
VAL 

m 
PRO 

GLY 

••• S.IR 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

SU 
GLY m 
PllB ... 
SER 
TYR 
al .a 
ILE 

SER 

...... 
VAL 

MG 
GLN 
ALA 
PRO 
GLY 

GLN 
GLY 
u:o 
GW 
TRP 

MET 
GLY 

?tl 
11• 
pro 

ii• 
PM 
GLY 
thr 
. i. 
ASN 
TYR 

ALA 
GLN 

ffi 
GLY 
ARG 
VAL 
THR 
il• 
THR 
•.1• 
ASP 

i~ 
THR 
SER 
THR 
ALA 
T YR 

MET 
GLU 
LEU ••r ••r 
uw 
ARG 
SER 

Xi~ 
THR 
ALA 
VAL 
na 
TYR 

crs 
ALA 
lya 
THR 
GLY 

!LE 
LEU 
GLY 
PRO 
TYR 

SER 
SER 
GLY 

I 
TYR 

TYR 
TYR 
TYR 
GLY 
MET 

ASP 
VAL 
TRP 
GLY 
GLN 

GLY 
THR 
THR 
\lllL 
THR 

VAL 
SER 
SIR 
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~ llDVY CllADIS SOBGllOOP I (cont'd) 

23 24 25 • 26• 27 • 28 • 29 • 30 
TH9 NIL2 £VI-IS KAS SOR' RF-TS! LS7 NO 
'CL ' CL ' CL t f ' CL ' CL ' CL 

' ' ' 
GLN GLN 
VAL VAL 
GU< GLN 
!JIU L&U 

VAL VAL 

i;: x~ 
GLT GLY 
ALA A.LA 

10 
11 
12 
13 

GW GLU 
VAL VAL 

m t1: 
., 14 PAO Pl\O 

R 15 GLY GLY 

1 a 
18 
19 

ALA ALA 
U:lt SU 
VAL VAL 
LYS LYS 

20 
21 
22 
23 
24 

VA.I. VAL 
SER SER 
CYS C:YS 

m x~ 
25 SU 
26 GLY 
27 TYR 
28 THR 
29 PHI: 

30 ala 
31 thr 
32 TYR 

~ ~~ !!§ 
l ~~A ~!~ 

358 ---
36 TRP 
37 VAL 

38 JUlG 
39 GLN 
40 ALA 

~ g ~~ 
2 43 

44 
45 
46 
47 

48 
49 
so 
51 
52 

GLN 
CLY 
u;u 
GLU 
TRP 

MET 
GLY 

a a n 

"" GLY 
• a l 
THR 
PHI: 

THR 

TRP 
VAL 

JUlG 
GUI 
ALA 
PRO 
GLY 

GLN 
GLY 
LllU 
GW 
TRP 

MET 
GLY 
TRP 
ILE 
aan 

~~~ ~!! pro 
52C ---
53 un ••n 

C 54 ••r ••r 
I) 55 CLY GLY 

~ ~~ m ¥~l 
~i ¥~K ~~~ 
60 ALA ALA 
61 GLN y1u

0 62 lya !l 
~~ g~~ fil:~ 
65 CLY CLY 
66 
67 
68 
69 

70 
11 
72 
73 
14 

ARG 
VAL 
THR 
MET 

THR 
arq 
aan 
THR 
Sli:lt 

ARG 
VAL 
THR 
11• 

THR 

~ 
THR 
Sl'!R 

75 11• 11• 
'16 SER &•ft 
77 THR TRR 
78 ALA ALA 
79 TYR TYR 

., =~ :ii:6 ~z 
~ =~A ;;~ ;;~ 

828 ••r arq 
82C !JIU LIW 
83 ARG ARG 
84 SER SER 

=~ x;; m 
87 THR THR 
88 ALA ALA 
89 VAL VAL 
90 T'l'lt TYlt 
91 TYR TYR 

92 C:YS CYS 

;~ ~~ ~ 
95 ARC ALA 
96 THR SER 

97 A.RG TYR 
98 TRM CYS 
99 GLY GLY 

100 GLY TYR 
IOOA ARG ASP 

C 1008 GLY CYS 

o :gg:; ~i~ m 
R IOOE ---
3 IOOF ---

IOOC --
!OOH --
IOOI ---
IOOJ TRP PHE 
IOOK PHE PHE 

101 ASP 
102 SER 
103 '1'111' 
104 GLY 
105 GLN 

106 GLY 
r 107 THR 
R 108 LEU •m ~ 

ASP 
TYR 

'""' GLY 
GLN 

GLY 
THR 
LEU 
VAL 
THR 

111 VAL VAL 
112 S&R Utt 
113 Sl:R SIR 

~~ ~ ~ 
GLN h i.o GLN 
L&U au uu 
VAL VAL VAL 

Xi: i~ ii: 
GLY GLY GLY 
ALA ALA ALA 

GLU GLU GLU 
VAL VAL VAL mmm 
PAO PAO PAO 

GLY GLY GLY 
ear •• r ••r 
5£1\ S£J\ SU 
VAL VAL VAL 
LYS LYS LYS 

VAL VAL VAL 
SER SER tbr 
CYS CYS CYS 
LYS LYS LYS 
ALA ALA ALA 

S&R SU SEJt 
GLY GLY GLY 

m '~i ~~ 
PHB P'KI p·fft 

SER SER SER 
TYR TYR aer 
a l a a l a a l a 
pbe ILE ILE 
SER SER SER 

TRP Tiil' TRP 
VAL VAL VAL 

JUlG JUlG JUlG 
GUI GLll GUI 
ALA ALA ALA 
PRO PRO PRO 
GLY GLY GLY 

GLN GLN GLN 
GLY GLY GLY 
u;u u;u u:o 
GW GW GLU 
TRP 'l'RP TRP 

MET MET MET 
GLY GLY GLY 

mmm 
11• il• 11• 
pro pro 

~:: ~~= 
GLY GLY 
thr gln 
THR a l a 
hi• ASN 
TYR 'rYR 

At.A ALA 
CLN GLN 
lh! 1~• 
gLN ~~ 

pro 

aap CLY CLY 
A.RG 
VAi. 
THR 
11• 
THR 
THR 
ASP 

ii: 

A.RG 
VAL 
THR 
11• 
THR 
al• 
ASP 

i~ 

ARG 
VAL 
THR u . 
THR 
THR 
ASP 
glu 
SIR 

THR THR THR 

~l ;:~ ~~= 
ALA ALA ALA 
TYl< TYR TYR 

MET MET MET 
GLU GLU GLU 
LEU LEU val 
hia ARC ae.r 
U • ••r ••r 
L&U LIW LIW 
A.RG ARC ARG 
SER SER SER 

~~ ~~ m 
THR THR THR 
A.LA ALA ALA 
11• -t l eu 
TYlt Tn nR 
TY-R TYR TYR 
C:YS CYS CYS 
ALA ALA ll.A 
ARG lye ARG 
ASP GLU GW 
GLN GLY GLY 

SER TYR ARG 
LEU GLY ARG 
CLO ASP MET 
A.SN TYR ALA 
ILE GLY lLE 

GLO ARG A.SH 
VAL PRO PRO 
VAL 
PRO 
LEU 

ASP 
PRO 
A.SN 
TYR 

I PHE PHE 

ASP ASP A.SP 
VAL PHE TYR 
TRI! TRI' '1'111' 
GLY GLY GLY 
GLN CLN GLN 

GLY BLY BLY 
THR THR THR 
THR LEU LEU 
VAL VAL VAL 
THR THR THR 

VAL vn VAL 
UR SU UR 
S£tl SU SU 

GLN 
VAL 
GLN 
!JIU 

VAL 

ii; 
GLY 
ALA 

GLU 
VAL 

m 
PRO 

Gt.Y 
aer 
Sl.R 
VAL 
LYS 

GLN 
thr 
GL.N 
LW 

VA.L 

i~ 
GLY 
ALA 

Gt.U 
VA.L 

m 
PRO 

GLY 
At.A 
SIUI 
VA.L 
LYS 

VAL VA.L 
SER SER 
CYS cr·s 
LYS LYS 
ALA At.A 

SD 
GLY 

¥~l 
PH& . .., 
thr 
TYR 
al• 
1LE 

TYR 
THR ••• 
THR 
SER 
TYR 
CLY 
ILE 

Sl!Jl 
Gl.Y 
TYR 
THR 
PH 

il• 

SER SER hh 

TRI' TRP TRP 
VAL VAL i.le 
ARG ARG IJlG 
GLll GUI GUI 
ALA ALA ALA 
PRO PRO PRO 
GLY GLY Gt.Y 

GLN GLN hia 
CLY GLY Gt.Y 

~::.:: ~ ••x: 'l'RP rR.P 
MET 
GL'! 

MET val. 
GLY Gl.Y 
TRP TRP 
ILE ILE 
SER .. a 

pro VAL pro 

.. t TYR aan 
phe ASN aer 
GLY GLY GLY 

:r~ m ¥~l 
A.SN ASN ASN 
TYR TYR TYR 

ALA 
GLN 

gs 
GLY 
A.RG 
VAL 
THR 
11• 
THR 
ala 
ASP 

~~: 

ALA 
CLN 
ASN 
LEU 
GLN 

GLY 
ARG 
VAL 
THR 
MET 
THR 
TllR 
ASP 
THR 
SER 

THR THR 
SER SER 
THR THR 
ALA ALA 
TYR TYR 

MET MET 
GLU CLU 
LEU LEU 
aer ARG 
aer ASN 

AAG 
VA!. 
THR 
MET 
THR 

~~J 
ala 
SIE.R 

~~ 
THR 
At.A 
TYl\ 

MET 

~c 
A.R.G ••..r 

au au LE.t.J 
A.RC A.RG IJlG 
SER SER SER mmm 
••• ALA 
VAL 
TYR 
ph• 

CYS 
ALA 
A.RG 

THR ae-% 
ALA At.A 
VAL VAJ. 

;~ ~ 
C'l'S 

""" ARG 

CY-ii 
ALA 
lye 

GLU ALA 
ASP PRO 

SER 
A.SP 

LEU GLY PRO 
TYR TYR PHE 
GLY CYS TR.P 
ASP SER SER 
TYR GLY ASP 

VAL. GLY TYR 
ALA GLY TYR 
ASN CYS ASN 

TYR PH£ 
ARG ASP 

CLY TYR 
ASP SER 

TYR 
PRO THR 
PHE LEU 

ASP ASP A.SP 
ILE TYR VA.L 
'1'111' TRP TA.I' 
GLY GLY C!.Y 
GLN GLN Gt.N 

GLY GliY GLY 
THR THR TH.R 
MET LEU THR 
VAL VAL VltL 
THR THR THR 

Vll Vll VX1.1 
SU SU SU 
51.R SD SU 
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3 1 32 33 • 34 35 36 37 38 39 40 41 • 42• 4 3 44 
71-5 eu RF-TS3 5-IRI VhAU 5 - 2Rl VH251 83P2 MOT NSl Ab2022 SI£ lambda Ab2 
' CL ' CL ' CL 'CL ' CL ' CL ' CL t 'CL ' CL IC0-1 ' CL 

~~~ 
GU< GLN 
L£U LllU 
VAL VAL 

x~ x~; 
GLY GLY 
pro ALA 

GLU GLU 
VAL VAL 

t,; t,; 
Pl\O PRO 

G:LY GLY 
thr ••r 
SP SU 
VAL VAL 
LYS LYS 

VAL VA.L 
SER SER 
CYS CYS 
LYS LYS 
ALA ALA 

SER SER 
GLY GLY 

r.:~ m 
Piii! PH& 

THR ••r 
SER ar9 
aar eer 
al.a a.la 
val ILE 

gln il• 

TRP TRP 
VAL VAL 

JUlG JUlG 
GLll GLN 
ALA ALA 

~ ~~ 
GLN CLN 

m~ 
GLIJ GLIJ 
TRP TRP 

ila MET 
GLY GLY 

mm 
val v&.l 
VAL pro 

gly -· ae.r phe 
CLY GLY 
a.an pro 

I~: ~~~ 
TYR TYR 

ALA Al.A 
GLN GLN ir li• 
~L~ g~ 
qlu GLY 
AAG ARG 
VAL VAL 
THR THR 
il• u . 
THR THR 

:Sj ~;; 
;;i 1i: 
THR THR 
S£R a•n 
THR THR 
ALA O\LA 
TYR TYR 

MET MET 
CLU GLU 
LEU LEU ••r ••.r ••r ••r 
LEU LEU 
A.RG A.RG 
SER SER 

x;; m 
THR THR 
ALA ALA 

~ ~= TYR phe 

CY-8 C YS: 
ALA "'-" 
ala 9ly 
--- GLY 
...... TYR 

--- CLY 
ILE 
TYR 
SER 

PRO 
--- GW 
--- GLU 
....... TYR 
-- ASN 

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

--- VAL 
S&R 

-- S&R 

I ' CL 

CLN 
VAL 
GLN 
LltU 

VAL 

x~ 
GLY ••r 
GLU 
l e u m 
PRO 

CLY 
ALA 

"" VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

S&R 
GLY 
TYR 
THR 
PD 

TRR 
SER 
TYR 
ala -· un 

TRI' 
VAL 

JUlG 
GUI 
ALA 
PRO 
GLY 

CLN 
GLY 
LltU 
GW 
'l'RP 

MET 
GLY 
TRP 
ILE .... 
thr 

un 
thr 
CLY ••n 
f~ 
TYR 

ALA 
GLN 
gly 

f:: 
GLY 
ARG 
ph• 
• al 
phe 

••• l eu 
ASP 
THR 
8£1\ 

... 1 
SER 
THR 
ALA 
TYl< 
l e u n: ... ... 
LEU 

!I: 
ASP 
ASP 

THR 
At.A 
VAL 
TYR 
TYR 

CYS 
ALA 
A.RG 
GLU 
ASP 

SER 
A.SN 
GLY 
TYR 
LYS 

lLE 

PHE 

A.SP 
TYR 
'1'111! 
ASP 
GLN 

GLY 
THR 
LEU 
viu; 
ILE 

l1AL 
SCR 
S&R 

3~~ 
GLN 
L£U 

VAL 

x;: 
GLY 
Al.A 

GLU 
VAL 

t1; 
Pl\O 

GLY m 
l .eu 
LYS 

il• 
SER 
CYS 
LYS 
gly 
S&R 
GLY 
TYR ••r 
PRI! 

THR 
SER 
TYR 

m 
gly 

'l'RP 
VAL 

ARG 
GLN 
Mt 
PRO 
GLY 

m 
LI.ti 
GW 
TRP 

MET 
GLY 

11• 
ILE 
tyr 
pro 

gly 
.. p ... 
ASP 
THR 

m 
••r pro ••r 
gl'.;: 
GLY 

8~ 
THR u . ... 
a l a 
ASP 

~1: 
il• 
SER 
THR 
At.A 
TYR 

l • u 

~~ ... ... 
au 
!I: ... 
l\SP 

THR 
At.A -· TYR 
TYR 

C:YS 
ALA 
A.RC 

mm 
CLN CLN 
u:o LllU 

VAL VAL 

Xi; X~ 
GJ;Y GLY 
ALA ALA 

GLU GLU 
VAL VAL 

tJ; t1; 
PRO l'RO 

GLY GLY mm 
l eu l eu 
LYS ~ 

11• il• 
SER SER 
CYS C1'S 
LYS LYS 
gly gly 
Sllll 51.R 
GLY GLY 
TYR TYR 
aer ••r 
PHE PRE 

THR THR 
SER SER 
TYR TYR mm 
gly SER 

TRP '!'RP 
VAL VAL 

ARG ARG 
GLN GLN 
Mt Mt 
PRO PRO 
Gt.'! GLY 

mm 
LI.ti LEU 
GLIJ GW 
TRP '1'RP 

MET MET 
GLY GLY 

u~ m 
tyr .. P 
pro pro 

9ly ••r ••P ••P 
aer ••r mm 
;~1 ~: 
Hr 
pro 
H r 

gl'.;: 
GLY 

3i£ 
THR 
11• 

... 
pro 

:~! 
GLN 

GLY 
hi• 
VAL 
THR u . 

aer aer 
.1. al& 
ASP ASP 

;1: ~G 
11• 11• 
SER SER 
THR THR 
ALA ALA 
TYR TYR 

l •U l eu 

l~ l~ 
••r aer 
aer ••r 
au J;&U 

!r: !r: 
••r aer 
A.SP A.SP 

THR THR 
ALA ALA 
-t .. t 
TYR TYR 
TY'R TYR 

CYS CYS 
ALA ll.A 
A.RC A.RC 

3tt 
GLN 
!JIU 

VAL 

x;: 
GLY 
ALA 

CLU 
VAL 

t1; 
PRO 

GLY 

m 
l e u 
LYS 

il• 
SER 
CYS 
LYS 
gly 

"" GLY 
TYR 
aer 
PH!! 

THR 
SER 
TYR 
tcp 
thr 
gly 

'l'RP 
VAL 

ARG 
GLN 
Mt 
PRO 
GLY 

m 
au 
GW 
TRP 

MET 
Gl.Y 
11• 
ILE 
tyr 

~=~ 
gly 
.. p ... 
ASP 
THR 

m ... 
pro 
••r 
g~~ 
GLY 

3~ 
THR u . 
••• ala 
ASP 

;~; 
u • 
SER 
TUR 
At.A 
TYR 

leu 

r~ 
••• ••r 
L8U 

!r: ... 
ASP 

THR 
At.A -· TYR 
TYR 

CYS 
ALA 
ARG 

~m 
GLN GLN 
L&U L&U 

VAL VAL VAL 

X~ Xi; Xi; 
GLY GJ;Y GLY 
ALA ALA ALA 

GLU GLU GLU 
VAL VAL VAL 

t1:m m 
PRO PRO PRO 

GLY GLY GLY 

Ii::;: Ii: 
l e u a l.a l e u 
t.YS ar9 LYS 

il• 1.eu 11.e 
SER SER SER 
CY8 C:'!S CYS 
LYS LYS LYS 
gly val gly 
8EA SU S&R 
GLY GL-Y GLJ 
TYR aap TYR 

;~ :3 =~ 
THR aan •••r 
SER thr thr 
TYR TYR TYR mmm 
gly hi• a l a _.,_ ....... _.,._ 

TRP TRI' TRP 
VAL VAL l • u 

ARG ARG AAG 
GLN CLN GLN 
Mt ALA Mt 
PRO PRO PRO 
GLY GLY GLY 

mmm 
LEO LEU L&tJ 
GW GLIJ GW 
'1'RP TRI' ll'RP 

MET MET MET 
GLl ala GLY 
11• v a,l 11• 
ILE va.l ILE 
tyr hU tyr 

~=~ !~~ ~~ 
oly ••r 9ly ••P &ap aap 
aer aap ••r 

m ~K ¥~: 
m;~m 
aer 9ly thr 
pro pro pro 
aer aro aar 

s~ ~~ e; 
GLY a.la GLY 

3~ "-:~ 3i£ 
THR ~HR THR 
U • val il• 

ae.r THR aer 

:!; m ~;; 
~i= ma= 
ile THR THR 
SER thr SER 
THR TRR THR 
ALA val ALA 
TYR TYR TYR 

leu ME'T l • u 

~~ r~8 r~ 
aea: thr ae_r 
••.r ala ••r 
LEU J;EU LEU 

!I: i~; !r: 
ae.r ala ••.r 
ASP ASP ASP 

THR THR THR 
ALA ALA ALA 
.. t il• .. t 
TYR TYlt TYR 
TYR TYR TYR 

CY8 CYS CY-8 
ALA ALA ALA 
A.RG A.RG A.RG 
HIS GLY LEU 
ASN ALA CLU 

SER HIS GLY 
CLN TYR ARG 
THR S&R GLY 
CLY ASP TYR 
ALA THR THR 

SER ASP GLY 
LEU ASP TYR 
TRP SER At.A 
TYR GLY LEU 
PRE THR PRO 

SER TYR 
LEU ---

-- TYR 
--- PHE 

ASP GLY ASP 
LEU PRO TYR 
'll!I' 'l'IU' lfttP 
GLY GLY GLY 
ARC CLN GLN 

GLY GJ;Y GLY 
THR THR PRO 
LEU LEO LEU 
VAL LEU VJW 
THR ILE THR 

VAL VQ" \'AD 
SEJit S.U SU 
SBR SD Hit 

m~ 
CLN CLN 
L&U !JIU 
VAL 

Xi; 
GLY 
ALA 

CLU 
VAL 

t1; 
Pl\O 

GLY m 
l e u 
LYS 

il• 
SER 
CYS 
LYS 
gly 
Sl.R 
GLY 
TYR 
••r 
PRI! 

••r 
SER 
TYR m 
gly 

TRP 
VAL 

JUlG 
GLN 
Mt 
PRO 
GLT 

m 
L&O 
GW 
'l'RP 

MET 
GL~ 

VAL 

xi= 
GLY 
ALA 

CLU 
VAL 

tH 
PRO 

GLY 
H r 
SER 
VAL 
~ 

VAL 
thr 
CYS 
LYS 
thr 

8&R 
GLY 

¥~l 
PHii 

H r 

¥~K 
thr 
ILE 

SER 

'1'RP 
VAL 

ARG 
GUI 
A.LA 
PRO 
GLY 

~~ 
L&O 
GLIJ 
TRP 

val 
GLY 

1 1• ••r 
ILE pro 

·~ ala 
pro lye 

gly tcp ••P thr 

••r ~ 
ASP pro 
THR phe 

m gt; ... 
pro 
••• LEU 
GLN 

GLY 

m 
THR 
arg 

val. 

tr! 
l.ya 
trp 

qlu 
A.RG 
VAL 
THR 
val. 

••r ••r ala l.e \I 
ASP lya 

~~ &~ 
11• pb• 
StR aan 

~:'.: x~ 
TYR TYR 

l eu 

~~ ••r ... 
au 
!I: 
Hr 
ASP 

THR 
ALA -· 

MET 
CLU 
LEU 
val 
ASN 

LEU 
ph• 
un x;; 
m 
VAL 
TYR 
TYR 

CYS 
Ar.A 
A.RG 

PRO CLU 
PRO TRP 

GLU LYS 
GLY GLY 
TYR GLN 
CYS VAL 
THR ASN 

ASN VAL 
ASP ASN 
ILE PRO 
CYS 
SER 

LEU 
A.SP 

PH£ 

TYR ASP 
ILE TYR ............ 
GLY GLY 
GLN GLN 

QL~ GLY 
THR VAL 
H£T LEU 
VAL VAL 
THR THR 

VAL VAL 
au au 
S£J\ "" 

' 
GLN m 
!t~ GLN 
!JIU L£U 

CLU 
VAL 
... 1 
LYS 
PRO 

GLY 
At.A 
SIU 
VAL 
~ 

VAL 
SER 
CYS 

~il 

VAL 

xi= 
GLY 
ALA 

GLU 
VAL 

m 
PRO 

GLY 

x~: 
l e u 
LYS 

il• 
SER 
C:YS 
LYS 
gly 

Sl.R HR 
9lu GLY 
aap TYR 
il• ••r 
thr PHB 

1111 
thr 
qlu 
GLY 
phe 

... 
thr 
aer 

UE 
S&R gly 

'l'RP 
VAL 

ARG 
GliN 
ALA 
PRO 
GLY 

CLN 
GLY 
LSU 
GLIJ 
TRI' 

MET 
GLY 

TRI' 
VAL 

ARG 
GLN 
Mt 
PRO 
CLY 

m 
IZU 
GW 
'l'RP 

l e u 
GLY 
tb..c 
ILE 
hia 
pro 

gly 
.. p ... 
ASP 
THR 
arq 
aan 

A.LA aer 
pro pro 
-t " r 
gl'.;: gt~ 
ala 
A.RG 
leu 
ly• 
leu 

THR 
ala 
ASP = 

GLY 

3~ 
THR 
il• ... 
val 
ASP 

;l: 
u9 11• 
aan SER 
-t THR 
ALA Al.A 
TYR aer 
MET l • u 

\'.~8 ~~ 
A.RC gly 
9ly ••r 
au u:u 
~~ !r: 
1~; :;~ 
THR TRR 

t~ m 
nR U:R 
phe TYR 

CYB C:YS 
Ar.A ALA 
A.RG ARG 
GLY LEU 
PRO ILE 

LEU THR 
LYS CLY 
A.SN PRO 
MET A.RG 
A.SN HIS 

ILE TYR 
VAL TYR 
GLY TYR 
GLY TYR 
VAL ALA 

MET 
ASP 
LEU 

' MET MET 

ASP ASP 
VAL VAL 

'1'RP lfttP 
GLY GLY 
GLN GLN 

GL"Y GLY 
THR THR 
TH.R THR 
VAL VAL 
SER THR 

VAL VAL 
SD Sl.R 
S£J\ SD 
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llUKlUI BZAVY CllArNS SUBGROUP I (cont. di 

45• 46 47 48 49 so 51 52 53• 54 55 • 56 57 58 59 60 61 62 63 64 65 66 67 • 68 • 69 70 71 72 
WOL Vh M6l DI GOP! CA BRO THO STE 2ue '!'H3 HUS OHM BOT B£N zue• W!S VAU L£B SAe AF2 DE£ KOH MAR Fl vu WAR VIL 

383ex ' CL ' CL ' IGG t ' CL 'CL t II> t t I t I 'CL 
' CL I 

0 

~ ~~ 3~~ 
3 GLN GLN 
4 1.ZU LSD 

5 
6 
7 
8 
9 

.. t VAL 

x~ u~ 
GLY GL't GLY 

qly ALA ALA 

10 
11 
12 
13 

GLU GLU 
V~ VAL 

m m ~~; 
F 14 
11 15 

PRO l'RO 

l l~ 
GJ;Y ... 
Slllt 
VAL 
arq 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

VAL 
SER 
CH 
LYS 
tbz 

"" Gia' 

·~i us 
30 val 

36 nP 
31 VAL 

38 MG 
39 GUI 
40 ALA 

F 41 PRO 
R 42 GJ;Y 

2 :~ m 

c 

45 UIU 
46 rn.u 
47 l'ltP 

48 val 
49 CiL1f 

~~ y~ 
52 pro 
52A leu 
528 --
52C ---
53 uq 
54 ph• 

D 55 
II 56 

2 ~~ 

aon 
qly 
qlu 
v a.l 
ly• 59 

60 .. n 
61 p ro 
62 9ly 
63 ••r 
64 Yal 

65 va l 
66 AP.G 
67 VAL 
68 ••r 
69 val 

GL-r 

i~ 
leu 
LYS LYS LYS 

il• il• 
SER SER 
crs c.ra 
LYS LYS 
qly qly 

All "" GLY GLY 
TYR TYR 
••r ••r 
US PH& 

tbz 
ILE 
hi• 
pro 

qly 
aap 

•er 
ASP 
THR 
o.rq 
aon 

THR 
SER 
TYR m 
t'llP,.... 
VAL ile 

""° AaG GUI GUI 

=~ '~g c;i.y, GJ.Y 

m ~r~ 
"811 UIU 
GLIJ GUI 
nl' l'RP 

MET •al 
Glilf c;a 

m n~ 
t.yr .. p 

pro ---

qly TYR ••p ••r 
••r GLY 
ASP tbz 
THR THR 

~x;~ 
•er ••r 
pro p r o 

iE 8E: ly• 
GLY GLY aer 

3!l'. 3!l'. AP.G 
THR THR 
lle ile HET 

GUI 

ME 
GLY 

AP.G 
VAL 
THR 
11• 

70 ae.r • • r aex .. .r THR 
11 l e u yaJ. a l.a l • u a.la 
12 lya ASP ASP ASP ASP 

~~ C~ iG ~ ~: i~ 
15 pi.. 

~! iti 
79 hi• 

r 80 HET 

R =~ ~ 
3 82A ae.r 

828 ••r 
82C IiSU 

=~ ~ n m 
87 THR 
88 ALA 
89 VAL 
90 ,.,.... 
91 TYR 

92 cu 
93 llLa 
94 AP.G 
95 GLU 
96 TYR 

97 GLY 
98 PHE 
99 ASP 

100 THR 
lOOA SER 

1008 ASP 

~ mgm 
II l OOE ---
3 lOOF 

IOOG --
lOOH --
lOOI 
lOOJ -
lOOK TYR 

101 TYR 
102 TYR 
103 ,... 
104 GLY 
105 GLN 

10~ -'I 107 THR 
R 108 = 
4 m THR 

Ill VJiJl 

112 -
113 -

il• 11• 'l'a.l 
SCR SER aen 
TH.R THR l ·• u 

THR 
SER 
THR 
ALA 
TYR ~ ~ t~ 

l eu leu l eu MST 
GLU 
LEU ••r •er 

l!; l!; ~~~ 
qly ••r thr 
••r Mr ••r 
..... liSU .... 1 

!I: !I:;~ 
"811 
AP.G 
SER ••r aer al.a ru ---THR 

01y 
11• 
na 
TYR 

CY8 
llLa 
AP.G 

THR THR THR 
A.LA ALA 1'.LA 
-t. VAL VAL 
na na n• 
TYR TYR TYR 

Cl<8 CY8 CY8 
llLa llLa llLa 
ARG AP.G tbz 
AP.G ALA 
ARG THR 

TYR GLY 
MET ASP 
GLY 
TYR 
GLY 

ASP 
GLN 
ALA 
PH£ 

ALA 
PH£ 

ASP ASP 
ILE AP.G ILE 
,... 111111 111111 
GLY GLY GLY 
GLN SER GLN -- -THR GLY THR 
KET LEU MET .., ........ 
THR THR THR 

- - 1lllW -- --- -

I I I 

m m3~rnrn Sk~ ~ Y!: 
~;GU ~~ GLN Gl.N CLN hia GLN 

tzU Leu t:EU tZU • •l 
VAL VAL VAL VAL VAL qln qlu VAL 

x~ x~ x~ ii; x~ ru~x~ 
GLY G:LY OLY a•r GLY GLY GLY GLY 

pro hi• ALA ALA ALA ALA ALA ALA 

GLU CLO CLU GLU aap 
VAL VAL VAL VAL l.eu m ~~m 

l{~m ... m mmmm 
PRO PRO U0 2RO PRO PJtO leu 2RO 
GL1 
ALA 
Hit 
VAL 
LYS 

il• 
SER 
era 
LYS 
tbz 

"" GLY 
TYR 
THR 
PHii 

hi• 
TYR 
ol• -· 

GLY GLY GLY Gt;Y pro ir• GJ;Y 

x~: x~ ~ '!~~ ::: l~ 
leu l e u -t --
LYS arq LYS ---

--- 9lu 
--- al.a 

ile ile VAL --
SER SER SER ---

--- 91\1 
--- .. p 

CYS ---

;r~ ;r~ m ::: 
--- arq 
--- ll• 
--- 11• 

~~ ~; 
TYR TYR 

::: ;r~ 
--- 9lu 
--- 9lu 
--- &la 

--- arq 
--- l e u --- ••r 
--- GLY 
--- arq 
--- ••P 
--- ~ 
--- qln 

--- val 
--- tbz --- ••r 
--- qln 
--- pro 

-- SER 

--- lya 
--- lya 
--- pro 
--- val --- ••r 

l.e u 

::: ti~ -t --- ••r .. n --- ••r •·•r ---
--- ••1 lii&U ---
--- tllz AP.G ---
-- al.a ••l ---
::: fil x~ ::: 
--- THR THR ---
--- ALA ALA --
--- VAL VAL - - -
--- ml TD 
--- TYR TYR 

--- CY8 cu 
--- llLa llLa 
--- ARG AP.G 
--- ARG ASX 
--- AP.G ARG 

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

·-- GLY PH& 
SER --
GLY -
S£R --
TYR ---

PHE. --
GLY --
VAL --
LEU ---

ASP ASX 
TYR TYR ---
irft tta. --
GLY GLY --

-- GLU GLX ---

Gli'f fig --
THR TRR --
LEU LEU ---
VU wall -· 
THR THR - -

'IJUJ QC ---
... - THR -- -------- ---

::: ~ ~~ m m ::: 
GUI --- ---

••P --
l•u --
val -
J;YS -
HO --
G£'1 -·
qly ---

--- VAL 
arq 
11• 

-- 'U1I 
--- TYR 

-- era 
--- tbz 
--- gly 

AP.G 
- -- TffR GLY 

--- THR MET 
....... VAL 
- -- VAL 
--- IL£ 
-- PRO 

--- PRO 
--- VAL 

--- --- ASP 
--- --- ALA 
--- --- PHE 

--- PRO ASP 
--- GLX ILE 
--- GLX 'ftll! 

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

--- - --- --- --- fllil --- VAL --- --- LEU THR 
--- t --- --- VAL MET 
••• t -- -- ILE VU 
- -- THR -- - -- THR THR 

--- - --- --- \lllll """' --- --------- --- -----
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JI) 

HON.\11 ll&AVY CllAINS SOBGllOOP I (cont •d) 

73 H 75 76 77 78 79 I OF I OF OCCUAA£NCES VARIABILITY 
DUlf SAW ADA lfOR L&A llAA RIC SEOUE!ICES AMINO OF HOST C~N 

ACIDS AMINO ACID 

-,-- --- --- --- -
I e:t e:t e:t e:t ::: ::: e:t 68 32(GLNI II. 
2 68 59(VAL) 10. 
) ~ ~ GLN GLN Gll Gll 1.., 61 S91GLN) 6.8 
4 6) 62(LEU) 2. 
s 53 4 49(VALI 4 .3 
6 S3 3 431GLNI 3., , 53 I 53(SERI I. • S4 2 S3(GLY) 2. 

' S4 s 41 IALAI s., 

10 S4 3 SI (GLUI 3. 2 
II S4 2 SOCVALI 2.2 
12 SS 6 41 ILYSI 8. 
I) 54 2 S3 CLYSI 2. 

r 14 S4 2 S3 CPROI 2. 

R 15 54 3 S2 CGLYI 3.1 
l 16 52 5 23("'-AI II. 

17 so 2 4'1SER) 2. 
IS SI s ~~ :~rn 6. 9 
u S3 3 3.6 
20 S2 4 361VALI 5.8 
21 51 3 48 ISERl 3.2 
22 49 2 48 CCYS! 2. 
23 51 4 41 (LYS 4 .3 
24 51 5 34CALA , .s 

25 so 3 48 ISERI ).1 
26 so 2 48CGLYI 2.1 
27 Sl 6 32 CTYR! 9. 6 
28 49 s 35 (THR , . 
29 49 ) 47 (PHE J. I 

30 49 9 22 ITHR) 20. 
31 49 8 33 CSER! 12. 

c 32 ., 5 mm 6.1 
0 33 ., 7 19 • 

R 
34 49 7 ))(ILE 10. 

l 3S 49 10 21 (SERI 23. 
3SA 
358 
36 49 2 48 (TRPl 2. 
37 49 4 U(VALl 4 .s 
38 ., 2 48 CARG! 2 • 
39 49 2 48 CGLN 2. 
40 49 4 37(ALA s. 3 

r 41 49 4 46(PRO 4. 3 

R 42 49 2 48 CGLY) 2. 

2 43 48 33 (GLN) S.8 .. 48 43 CGLY) 2.2 
45 48 47(LEUl 2. 
46 48 48CGLU) I. 
41 48 41 (TRP) 2. 
41 48 41 IM!Tl 4. 7 
49 48 47CGLYI 2. 
so 48 10 18CTRPI 27. 
SI 48 4 45(tLEI 4. 3 
52 48 10 l31ASNI n. 
52A ., 7 30 CPROI 
528 1 I llTYRl 
S2c 
H 48 10 14 IGLYl 34. 

c 54 48 8 12(ASNl 32. 

0 55 48 5 mmi 7 .1 
R 56 48 11 33. 
2 57 48 5 35 CTHRI 6. 9 

SI 48 '10 24 (ASNI 20. 
59 48 s 43(TYRI s. 6 
60 41 6 30("'-AI 9. 4 
61 48 4 mm: 6. 
62 48 8 16. 
63 48 4 ~:im: 5.) 
64 49 6 6. 7 

65 49 6 41 IGLYI , .2 
66 49 ) 39!ARGI ).8 
67 48 3 4S VALi ).2 
68 48 4 45 THRI 4 .) 
69 49 7 26(1LEI 13. 
70 49 2 JS !THRI 2 .• 
71 49 5 19 ALAI 13. 
72 49 3 46 ASP) 3.2 
73 49 8 21 THR) 19. 
H so 1 50 SERI I. 
75 so 26 !THRI 13. 
76 so 39 SERI 6.4 
77 so 4S THRI S.6 
78 50 43CALAI 3. s 
79 50 45CTYRI 4. 4 

r 80 50 36 CMETI 2 .8 
R 81 so 35 CGLU! 7 .1 

82 51 37 CLEU 6. 9 3 82A 51 31 (SER 
828 51 37 (SERI 

UC 51 2 49CLEU) 
83 51 5 m~~: , • 7 
84 Sl s 7 .5 
IS 51 4 , 5 ~~ :t;~l: ~~:~~I 8. S, 11. 
86 51 1,2 I.' 2. 
87 Sl 3 mmi ) .2 
88 51 3 3.2 
19 51 s 34 (VALi , .5 
90 51 2 50(TYRI 2. 
91 SI 2 411TY~I 2.1 
92 51 1 51 (CYSI I. 
,3 51 3 49(ALAI J. I .. 51 s 43(ARGI S.9 
iS 38 11, 12 lD(ALAI 42.,46. 
96 39 15 IOCPROI 58. ,, 39 14 12(GLYI 45. ,. 37 14 lO(TYRI 52. 
99 37 15 :Am~! so. 

100 37 14 52. 
!ODA 36 13 l)(GLYI 

c 1008 35 15 91GLYI 

0 
IOOC 32 11 9!GLYI 
IOOD 26 13 6CCYSI 

R 100& 21 8 :imi 3 IOOF 20 11 
IOOG 16 7(GLYI 
!OOH 16 81ASPI 
1001 9 4 ITYRI 
IOOJ 14 l~ !P~e! IOOK 20 
101 38 6 30CASP) , 29(ASPI 7.6, 7 . 9 
102 39 9 . 10 18(TYR! 19. , 22. 
103 39 2 , 3 37 (TRPJ 2. I , 3. 2 
104 39 4 36 CGLYI 4. 3 
105 39 6 , 7 )2 (GLN), 31 CGLNI 7. 3 , 8. 8 
106 39 I 39tLY) I. r 101 40 5 ~~ mi 5. 9 

R 108 39 4 6 . 2 
4 109 39 3 37 !VALi ) .2 

110 40 3 37 (THRI ) . 2 

111 40 40(VALI I. 
112 42 mmi 2.1 
Ill 41 I. 
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A>ITDIODY SP&CirICITillS: llOIGUI DAVY CllAXlfS SUBGROUP I 

1) L82'CL: ANT1-Pt2 RBC AUTOANTIBODY 
2) LSS'CL: ANT 1- Pr2 RBC AUTOANT lBODY 
J> LS''CL: AN'TI .. Pr2 RBC AUTOANTIBOOY 
41 LSl'CL: ANT I•Pr2 RBC AUTOANT IBODY 
5) LS4'CL: ANTI·Pr2 RBC AU1'0ANTIBODY 
6) LSB'CL: ANTI·P r2 RSC AU1'0ANTIBODY 

10) 21/29 ' CL: ANTI-ONA AUTOANTI800Y HYBRIDOMA 
111 HlO ' CL : ANTI-DNA AUTOANTIBODY HYBRIDOMA 
251 IPN1-15' CL : ANTI·CYTOMEGALOVlRUS HYBRIDOMA 
26) OS : Al'TI·HUMAN GAMMA G GLOBULIN; WA lDIOTYPE 
27) aoJI.' : ANTI·HU>WI GAMMA G GLOBULIN; WA IDIOTYPE 
28) l\r-TSl 'CL: ANTI-IGG RHEUMATOID FACTOR 
291 LS7'CL : ANTI•Pr2 RBC AUTOANT!BODY 
33) l\r-TS3' CL : ANTI- IGGl , IGG2, IGG4 RHEUMATOID FACTOR 
41) Al>2022'CL: ANTI-INSULIN AUTOANTIBODY 
42) Slit: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYP& 
45) llOL : ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 
53) Sft : COLD AGGLUTININ WITH ANTI - BLOOD GROUP t ACTIVITY 
55) TR.3' CL : ANTI-ssDNA, I9G HYBRIOOMA 
67) llOB : ANTI-HUMAN GAMMA G GLOBULIN 
68) IWl: ANTI·LlPOPROTEIN LIP1.SE 

CLASS : HUMAN JlllVY CHADIS SUBGROUP I 

71 1B9/r2'CL: IGH-LAMBOA 
10) 21/28 'CL: IGM-
11) HlO'Cl. : ICM-
141 .51Pl ' CL : ICM· 
15) AND' CL: ICM-
16) Nltl 'CL: ICM• 
22) Xl7115'CL : IGM-
23> TB9' CL: ICM-KAPPA 
241 WIL2 ' CL : IGH• 
25> SV1-15'CL : IGH-KAPPA 
261 OS : I GM-KAPPA 
27) 80R': ICM· KAPPA 
28) U-'?Sl'C.L : IGM-KAPPA 
30) llD' CL: IG&· 
32) SO : lGGl-KAPPA 
33) U -TS3'CL : ICM-KAPPA 
39) i.n: IGG-
411 Al>2022 ' CL : I GM· KAPPA 
42) Siit : IGM- KAPPA 
43) lambda IG0-1 ' CL: IGO• 
45) llOL: ICM-KAPPA 
48) Dl: !GM-
49) 60Pl ' CL: IGM-
50) CA: IGGl-
51) 8.RO' tGC : IGG-KAPPA 
53> Sft : IGGI· 
54) roe : IGG3-
551 TB3 'CL: !GM-KAPPA 
56) BUS : tGG3· 
57) ONC'CL: IGG3-
581 BOT: !GM• 
59) UN(t) : IGGJ· 
60) IOC': IGG3· 
611 WIS : IGGJ-
621 VAO : IGGl-
63) LU: IGGl-
64) SAC : IGGl·KAPPA 
67) llOB : I GM· LAMBDA 
68) IWl: ICM-
71) DR: IGGl-
721 vn. : IGG3-LAHBDA 
13) DOii: IGG4-
74) SAW : IGG2-
75) ADA: IGA-
76) NOR: tGA· 
79) RIC : IGG3-

RZFllRENCJ: : llOMAll HEAVY CHAINS SOBGROOP I 

lJ LS2' CL : SILBERSTEIN,L.E.,LITWIN,S . 'CARMACK,C . E . (1989) .J. EXP.MED., 169,1631 - 16•43. 
2) LS5 ' Cl. : SILBERSTElN,L.£.,LITWIN,S. • CARMACK, C.£ . (1989) J.EXP.M&D. , 169,1631-1643. 
31 LS6' CL : SILBERST&IN,L.£., LITWIN,S. 'CARHACK,C.E. (1989) J. EXP.M&D., 169,1631-1643. 
4) LSl' CL : SILB£RST£IN, L.£.,Lrnm1,s. 'CA!tMACK,C.£ . (1989) J.EXP.M&D.,169,1631-1643. 
5) LS4' Cl. : SILBERSTEIN,L.E.,LITWlll,S. 'CARMACK,C.E . (1989) J.EXP.M&D. , 169,1631-1643. 
6) LS8'CL : SILBERSTEIN,L . £.,LITWIN, S. 'CARMACK,C . £ . (1989) J.EXP.HED. , 169,1631·1643. 
1) 189/r2•CL: CARROLL, W.L.,YU,M.,LHlK,H.P. 'KORSMEYER,S.J. (1989) J.IMMUNOL.,143,. 692-698. 
BJ 21-2' CL : (r~w~· j~~~~~'J~i~S: POLLOCK, R. ,SMITH , C.L. , SUH, H., HEINKE,B., KOW.U..C. , SURTI, U. ,CHESS, L. , CANTOR, C. R ' ALT, r . W. 

9> 3 - l ' CL : UWsf· &~·~~%!~~~~~j~~OLLOCX,R . , SMITH,C.L., SUH, H. ,HEINKE, a .. KOWAL,c., SURTI,u. ,CHESS, L. , cwTOR, C .R ' ALT, r .w. 
21/28'Cl.: DERSIMONIAl',H. ,SCHWARTZ,R.S.,BARRETT,K.J. 'STOLLAR,B.D. (1987) J.IHHUNOL.,139, 2496-2501. 10) 

11) 

12) 

13) 

14) 

15) 
16) 
17) 
18) 
19) 

20) 
21) 

22> 
23) 
241 

81t10' Cl.: DERSlHONIAN, H., SCHWARTZ , R.S. , BARRETT, K.J. • STOLLAR, 11.D. (1987) J. IMMUNOL., 139, 2496•2501. 
BG3' CL : fi7S~~hr·•RAH.,D.,GLl\ZER,L.,ZAKUT,R. 'GIVOL,D. (1983) PROC.llAT.ACAD.SCI.USA,80,855•859. (CHECKED BY AUTHOR 

V3S' CL : ~I~~y~~r:•L£E,K.H. ,NA.KAI , S. ,SATO, T. ,KODAIRA,M., ZONG,S .Q. ,OHNO, H. ,FUKUBAAA, S . ' KONJO, T. (1988) DmO ,J ., 1, 

51Pl 'CL: s~~~~~~~~~i:P;;;.~~: . ~1~SN~D~A.' (f~w,'°Il¥:R~T~S JlH~lnJil~~?j~~~~~il~-793; CHEN,P .P., LIU,M. -F. ,cuss,c.A., 

AHi) ' CL : KIPPS, T . J., TOMHAV&, E., PAATT, L. F., DUFFY , S., CH&N, P. P. ' CARSON, D. A. {1989) PROC.NATL.ACAD. SCI.USA, 86, 5913·S9l7. 
Q .J ' CL : KIPPS, T.J. ,TOM.HAVE,£., PRATT, L.F. , DUFFY, S. ,CHEN, P.P. 4 CARSON,O.A. t 1989) PROC.NATL.ACAD.SCI .USA, 86, 5913-$911. 
RPl 'CL: SHEN,A., HUHPHRIES,C . ,TUCKER, P. 'BLllTTNER,F. (1987~ PROC . NATL . ACAD . SCI.OSA,84,8563•8567. 
U-10'CL: KODAIAA, M., KINASHI, T. , UM&HUAA, I., MATSUDA, F. , NOMA, T . , ONO.Y. ' HONJO, T . (1986) J .MOL. BIOL., 190, 529- 541. 
1 • 92'CL: (r~~Nt~· .J~~~i~~~1ie: POLLOCK, R.' SHITH,C.L. ,SUH,H •• H£1NK£, 8., KOHAL,C. ,SURTI, u. ,CHESS, L. ' CAHTOR,C . R ' ALT,F .w. 
hvU63'Cl. : CHEN, P.P.,LlU,M.-F.,GLASS, C .A.,SUlHA, S.,KIPPS, T.J. 'CARSON , D.A. (1989) ARTHRITIS• RHEUHATISM,32 , 72-76. 

78lc'CL: T~g~~~;.\J:~~ '. ~PRITt~t:~s; gu~F\-~~~~M,:,; ~~~~Si T c~~N~~~~~N'(~9~9> t~~~~Nm~~m~ S~I~~~t~~~\J~~n7~ 6 ' mes, 
Xl7115 ' CL: FRIEDLANDER,R.M . , NUSSENZWEIG,M.C. ' LEDER, P. (1990) NUCL.ACIDS RES •• 18,4278. 
TB9' CL: D£RS1MON1>.N, H., MCADAM, K. P .W . J. •HACKWORTH-YOUNG, C. ' STOLLAR, 8. D. U9B9• .J . IMMtfNOL., 142, 4021•4.0JJ, 
wtl.2 ' CL: KIPPS, T . J ., TOMHAVE , £ ., PAATT, L.F .. DUFFY , S ., CHEN, P. P. ' CARSON, 0 .A. ( l 989) PROC. NATL.ACAD. SCI. USA, 86, S913- 5911 . 

25 of 49 Celltrion, Inc., Exhibit 1055



315 

R&J'UDICS: llt1ICllll RSAVY CllAXNS SUBGl\OtJP I !cont'd) 

25) 
26) 
27) 
28) 
29) 
30) 

31) 
321 

33) 
34) 

SV1 .. 15 ' Ct. : NEWXIRK,K.M., GAA.H, R., H£INRtCR, G. F'. , OSTBERG, L., CA.PAA, J. D. & WA.SS&R.MA.N, f.l. L. 11988) J .CLIN, INVEST. , 81. 1Sll-1Sl8. 
IWI: NEllKIRJ<,M.M.,MAGEED,R.A.,JEf'PERIS,R.,CHEN,P.P. • C7J'RA, J.D. (1987) J.EXP.MED., 166, 550-564. 
808.': 1'1'£WKIRK,H . M.,MAG£tO,R.A.,J£.r-FERIS,IL,CHE~.P.P. & CAPRA,J.O . (1981) J.EXP.M&D.,166,550-564. 
Rl'-TSl' CJ. : PASCUAL, V., RANDEN, 1. , THOMPSON, K., SIOUO,M.FORRE, O., NATVIG,.J. & CAPRA, J. D. U 990) J .CLIN. INVEST. , 86, 1320-1328. 
LS7"Ct.: SILBERSTEIN,L.E.,LITWIN,S . 'CARMACX,C.E. (1989) J.EXP.MED . ,169,1631-1643, 

llD' CL: s~~~~i~S;R~~ H ~1~;~~fDf~R~~o11}~7~~P~t,~~m1~~T~To~y ca1'~iPf~1 .J5"~i~f1lpll£fl~~HANJ~~NM~ K ~.OED~,~~~ 1-36, inmr ~i~~~ ... ~~~c,$~ti~~r~~~; 6~6l~~· H. v .• HOIJ<;HTON,M •• DERBYSHIRE, R.B •• VINEY,J •• BELL, L.b. ' GOULD, H.J. 

71-5'Cl. : KODAIRA,M.,KINASHI, T .,OMEMORA, ! .,MATSUDA,F. ,NOMA, T.,ONO, Y. ' HONJO, T. (1986) J .MOL. BIOL., 190, 529-541. 
l<O: CUNNrnarc:i1:E ·~y' ~lli'.Ag:wJS£R, u .• GALL, W.E. , GOTTLIEB, p .D., 11>.XDAL,M.J •• £D£LMAN,G.M. !19701 BIOCHEMISTRY. 9, 3161 - 3170. 

U-TS3'C.: PASCUAL, V .,RAND£N, I., THOMPSON,K., SIOUD,M.FORRE,O. , NATVlG,J. & CAPRA, J.D. (1990) J.CLIN. INVEST. , 86, 1320-1328. 

5 - 1Rl 'CL;. ·=~~~ii£~L~~;~~j~j:~~i~K,R. ,SMITH, C. L., SUH, H., HEINi<£, B., KOWAL,C., SURTI, U. ,CH£SS, L. ,CANTOR,C. R ' ALT, 

35) YhMl'CL: /r'....filiSi.~~!~~~~~S~i!i)~~UNSCHOT£N, H., PASCUAL, V .. ,UYTDEHMG,F .G.C.M. ,OSTERHAUS,A.D.M.E. • CAPRA,J .D. !19901 

5-21U'Cl.;. .~~~AlliE~~~~~~;~;:~~i~K,R., SMITH, C. L., SUH, H. ,HEINKE, B., KOWAL,C. ,SURTI, U. ,CHESS, L . ,CAllTOR,C.R ' ALT, 

Yll.251' CL: HUMPHRIES, C .G., SHEN, IL, KUZIEL, W,A., CAPRA, J .O .. BLATTNER,!' .R. & TUCKER, P. W. !1988> NATURE, 331, 446-449. 
13P2'CL: SCHRO£DER,H. w., JR. 'WANG,a.Y. (1990) PROC.NATL.ACAD.SCI.USA,87,6146-6150. 

36) 

37) 
381 
39> 

40) 
41) 

42) 

431 
H> 

MOT : KOJI~MMMZJl$~'.;~3,t 6~~~t !~~~~bK~Lai~~~~dbbUi611031 KOJIMA,M.,KOIDE,T., ODANl , S . 'ONO, T. (1986) 

tr.Sl 'CL: SH.EN, A., HUMPHRIES,C., TUCKER, P. ' BLATTNER, F. (1987) PROC.NATL.ACAD. SCI. USA, 84 , 8563-856'7. 
Ab2022'CI. : SANZ,I.,CASALI,.P .,THOMAS,J.W.,NOTKINS,A.L. 'CAPRA,J.O. 0989) J.l~N0Lq142,4054-406t . 

SU: AND~'.'M 6~58h ~APrcH~~ 1M8l&T~S~ i ~'MWi'; s~~~~s~ t: a?9:-mAA. s~g~~~~M. B~~~i:Ms~R~; 2J~ ~m-m~~EMISTRY. 
luobda IGZ>-l'Cl. : YAS01,H.,>JWIORI,Y.,81RANO,H.,YAMADA,K. l KUROSAllA,Y. (1989) EUR.J.IMMUNOL.,19,1399-1403. 
Ab2 'CL: ~~~no~~~ff~~~:j~.:.ie~~~NSCHOTEN, ff., PASCUAL, v. ,,UY1'0£HMG, F .C.C~M., OST£RHAUS. A.0.M.E. ' CAPRA. J .o. (1990) 

4 51 
llOL: AND~~~~~ 6~58h ~AP?c!Jc~ED (~~8 lir~S~ i ~'157i~; s~~~~s?g: ~? 9t~%~AA. ~~8~7~ ~~i ~. B~oc~i:Ms~R~; 2J ~ gm-~i~~&MISTRY. 

46) 

49) 
50) 
51) 

52) 
53) 
54) 
55) 
56) 
51) 

58) 
591 
60) 
61) 
62) 
63) 
64) 
65) 
66) 
67) 
68) 
69) 
70) 
71) 

72) 
73) 
74) 
75) 
76) 
77) 

78) 
79) 

Vb313u:' CL: VAN DER H£IJD£N, R.W.J ., BIJNSCHOTE:N, H., PASCUAL, V. ,UYTOEH.AAG, F .C.C .M., OST£MAUS, A.O.M.E. ' CAPRA, .J. D. t1990) 
J. I~NOL., 144,2835 .. 2839. 

M6l 'C.: SCHROEDER,H.W., JR. 'WANG,J.Y. (19901 PROC.NATL.ACAD.SCLUSA,87 , 6146-6150. 

DI: KOHJ.~r~~4! S~f~~~tst~¢~h7H~m~: "~~t~~bF a~· .. Jm~> o~m%~~27 , 1318-13201 FLORENT,G .. LEl!MAll,D. ' PUTNAM, F .W. 

60P1 'C.: SCHROEDER,H.W., JR.,HlLLSOl<, J.L. ' PERLMUTT&R,R.M. (1987) SCIENC&, 238, 791-793. 
CA: P1TCH£R,S.E. ' KONIGS8£RG,W. (1970) J.BIOL.CHEM. , 245, 1267-1274. (CHECKED BY AUTHOR) 

UO' lGG : HOPPEROJ.E.i~oie~·i·~IU?t~RlKSgN.R . 'K£SS£5bj2~i7Jl916) J.!MMUNOL .. ll6t743-746; ~~E~sJa~iG~ t.~~b~G·£mnHAT 
Yi-1~~Jni RtNt.ED \.s ~.Ji~~, D BY AUTHOR wHo eornTEo out THA BRo' 1s 

THO: HOPPER,J.£, l SRAHN,E. (1977) J.IMMUNOL.,119,847-849. (CHECKED BY AUTHOR 08/25/78) 
Sft: FISHER,C.E.,PA.LM,W.H. i PRESS,.E.M. (1969) FEBS LETTERS,5,20-22. (CHE.C!<tD BY AUTHOR) 
lUC: FRANGIONl!.,B. l MILSTEJN,C. (1969) NATURE,224,597-599. (CHECKED BY AUTHOR) 
TRl' CL : DERSIMONIAN, H., MCADAM, K . P .W .J. ,MACKWORTH-YOUNG,C. l STOLLAR, 8. 0. (1989) J . lMMUNOL., 142, 4027-4033. 
BOS : WANG,A.C. 'FUDENB&RG,H.H. (1975) ARCH.BIOCH&M.SIOPHYS.,168,657-664. !CHECKED BY AUTHOR 09/23/77) 

OMM' CL : ~k&~i~Aw,~m~tffiI~~~; ~~~m~T·~cfiE~gig~E;.fl-rfib~ftf~/ijf •• HOOD, L. ' BUXBAUM, J.N. (1982) 

BOT : BARNIKOL-WATAllABE, S ., MlHAESCO, E., MIHAESCO,C., BAAlllKOL, H. U. ' HILSCHMAllN, N. (1984) Z. PHYSIOL.CHEM., 365, 105-118. 
BDl(I) : KAPLAN,A.P.,HOOD,L.,TERRY, W.D. ' M£TZG£R,H. (1971) IMMUNOCHEMISTRY,8,801-811. (CHECKED SY AUTHOR) 
IOC': TAKA.HASHl,N.,TAKAHASHI,'t.,lSHlOKA,N.,HElNY,H.E.' PUTN>.M,F.W. C1986) PROTlDES BIOL.FLUIDS,33,541-544. 
11%9 : FRANKLfN,£.C., PRELLI , F. l FRANGIONE,B. (1979) PROC.NAT.ACA!l.SCl.USA,76,452-456. !CHECKED SY AUTHOR 07/18/79) 
nu: FRANKL!N,E.C.,KYLE,R.,S&LIGMANN,H. 'FRANGIONE,S. (1979) MOL.IKMUNOL.,16, 919 -921. (CHECKED BY AUTHOR 12/10/821 
LD: FRAHKL1N,E.C.,KYL£,R.,SELIGMANN,M. 'FRANGrONE,B. (1979) MOL.IKMUNOL. , 16,919-921. !CHECKED BY AUTHOR 12/10/82) 
U.C: PARR, D.H. (1981) MOL. lMMONOL., 18, 257-259, (CHECKEO BY AOTHOR 03/02/82) 
U2 ' CL: SON'N1'AG,O. ,WEINGARTNER,8. l GRUTZMANN,R. (1989} NUCL.ACIDS RES . , 17, 1267 . 
DU: FRAllGIONE,B. ' MlLSTElN,C. (1967) NATURE,216,939-941. !CHECKED BY AUTHOR) 
ICOR: KAPLAN,A.P.,HOOO,L.,TERRY,W.D. 'KETZG£R,H. (1971) IMMUNOCHEHISTRY,8,801-BU. (CHECKED BY AUTHOR) 
MU: KAPLAN,A.P.,HOOD,L.,TERRY,W.O. 'METZGER,H. !1971) lKMUNOCHEMlSTRY , 8,801-811. (CHECKED SY AOTHOR) 
l'I : MOllTGOMERY,P.C.,BELLO, A.C. ' ROCKEY,J.R. (1970) BIOCHlM.BIOPHYS.ACTA,200,258-266. (CHECKED BY AUTHOR) 
VO : MONTGOMERY,P.C.,8ELLO,A.C. ' ROCKEY,J.H. (1970) BIOCHIM.BIOPHYS.ACTA,200,258-266. (CHECKED SY AUTHOR) 
ICU: KAPLAN,A.P.,HOOD,L.,TERRY,N . D. ' METZGER,8. !1971) IKMUNOCH£MlSTRY,8,801-811. (CHECKED BY AUTHOR) 
VIL : KAPLAN,A.P.,HOOD,L.,TERRY,W.0. ' METZGER,H. (1971) 11'.1111NOCHEMISTRY,8,801-811. !CHECKEO BY AUTHOR) 
DOtl : KAPLAN,A.P.,HOOD,L.,TERRY, W.D. l METZGER,H. (1971) IMMUNOCHEMISTRY,8,801-811. (CHECKED BY AUTHOR) 
SAJI : KAPLAN,A.P.,HOOD,L .. T&RRY,11.D. METZGER,H. (19711 IMMUNOCHEMISTRY,8,801-811. (CHECKED BY AUTHOR) 
ADA: KAPLAN,A.P.,HOOD,L.,TERRY,11.D. METZGER,H. (1971) IMMONOCHEMISTRY,8,801-811. (CHECKEO BY AUTHOR) 
MOit: KAPLAN,A.P.,HOOD,L. , TERRY,W.D. 'M&TZGER,H. (1971) IMMONOCH£M1STRY,8,801-811. !CHECKED SY AUTHOR) 
L&A: FRANGIONE,B. ' FRANKLIN,E.C. (1977) PROG.IMMONOL.,3, 278 - 288. (CHECKED BY AUTHOR 07/18/79) 
IWt: FRANGIONE,S. l FRANKLJN,£.C. !1977) PROG.IMMlJNOL.,3,278-288. (CHECKED BY AUTHOR 07/18/79) 
l\IC : KAPLAN,A.P.,HOOO,L.,TE.RRY,W.O. 'METZGER,H. (1971) IMMUNOCKEMISTRY,8,801-811. (CHECKED BY AUTHOR) 

mSNTICAL SllTS or l'RAKEllORX SllGICllll'1'S: 

l'lll : 

l'IU : 

nJ : 

J'RC : 

SET 
SET 
SET 

SET 
SET 
SET 

S£T 

SET 
SET 
SET 
S&T 

SET 
SET 
SET 
SET 
SET 
SET 
SET 

SET 

SET 

SET 
SET 

l: 
2: 
3: 

4: 
5 : 
6: 

1: 

2: 
3: 
4: 
5: 

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

1: 

LS2'CL(l I , LS5'CI.(2), LS6'CL(3), LSl 'CL( f), LS4 ' CL(5). IS IDENTICAL) 
21-2' CL(8j , 3-l ' CL(9), 21/28'CL( 101, 8El0' CL( U), V35' CL( 13( , 1-92 ' CL(19) • (6 IDENTICAL> 
~fi~~;'itlU) ,AND' CL[ 15), NEI ' CL( 16], hv1263' CL[20), 783c'CL(21) ,Xl 7115 ' CL(22) ,EVl-15' CL(25) , RF-TSl 'CL(28). (8 

5-1Rl ' CL(34),VMU' CL(35),VH25l'CL(37). (3 IDENTICAL) 
WSI 'CL( 4 0) , Ab2022 ' CL( 41 J. Ab2' CL( 44), Vh383&>< ' CL( 4 6). (4 IDENTICAL) 
VAU[62) ,LE8(63). (2 IDENTICAL) 

LS2 ' CLJ l~ILS5'CL~2j \ LS6' CLJ3l• LSI 'CL! 4 lf. LS4 ' CL(5!~LS8 ' CLh 6) ~1S9/F2'CLJ7h 21-2'CLJ8!) 3-l 'CL~9j~HG3' CL[ 12) , 

m:r~ h ~~f~~sf~61!~91~1/!£!~~~Lthl~~i1~n ,J:~WcL\JW~~! l:cD~l1~~1t~f. '!~~L~~E~h~AL1 
21/28' CL(lOI , 8E10'CL(ll I. E3-10'CLI 18) , 1-92' CL(l 9) . (4 IDENTICAL) 
5-lRl ' CL(34 I , VhAU' CL[JS] , 5-2Rl ' CL(36) , VH2Sl ' CL(37), 83P2' CL[38), Ab2022' CL( 41 I ,M61'CLI47) • (7 IOENTICALI 
Ab2'CL[44),Vh383ex'CL(46J. (2 IDENTICAL) 
~8~1'~li 8H~fNTICAL TO 7 HUMAN V-H-III : TIL(33),4B4'CL(48), H26 ' CL(49),9-l'CL[50).TE1(54).12-2'CL(55) , 

LS2'CL[ l), LS5'CL(2), LS6' CL [3), LSl 'CL[ 4), LS4 ' CL(5), LS8'CL( 6), LS7' CL[29) . (7 tD£NTICAL) 
21 - 2'CL(8), 3-l 'CL[9), HG3'CL(12), (3 IDENTICAL) 
21/28 ' CL(l0) , 8£10'CL(ll) ,E3-IO'CL[18) . (3 IDENTICAL) 
51Pl ' CL(14).AND'CL(15),NEI'CL[l6). (3 IDENTICAL) 
783c'CL(21) ,Xl7115'CL[22). (2 IDENTICAL) 
ND'CL(30). (IDENTICAL TO I HUMAN V-H-III: U266'CL(l36).) 
5 - !Rl ' CLIJ4 I , VhAU'CL( 35) , VH251'CL(37),83P2' CLl38) , M61'CL(471. (5 IDENTICAL) 
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GmRAL NOTSS : llllllAJI DAVY CRADIS SOBGROOP I (con<' di 

SET 

SET 

6 ' ~~~~r~¢mj 1 !mrr~rt¥4T? 1~1~g~5t~c:Ihmg;:r'1a1.M6o · cL1421, AND s HUMAN V-H-JII: Ab1a·cL1111. 

7: ZUC(54 ) .zuc• (60). (2 IDENTICAL) 

IOIDITICAL HTS or COllPLDCKllTARITY Oll:TDMINilfG UGIONS: 

coal : SET 1: 

SET 2: 
SET 3: 

SET 4: 
SET 5: 

SET 6: 

~~S~L~~A:tfi;C~,l~!l~~~~i\'H!'.fSl'CL(4),LS4'CL(5),LS8'CL(6),LS7'CL[29). (7 IDENTICAL HUMAN V-H-I: .ALSO 

21- 2'CL(8),3-l'CL(9] , HG3'CL(l2J. (3 IDENTICAL) 

~w~~iW?~~~~Hi~~,~~h~~i.l~~r7M-~h2J~Lfm;;~~~2~~.tHiJ.b tL~~~H~~ ~;~oFHrWf 'CLt
251

• 
V35'CLl13J. (TDENTICAL TO 2 MOUSE V-H-IlA: H26-l'CL(50),H26-6'CL(l13) .) 

~~~~;;LJ.U}d"~~wi:~~I ;gJ~t\1t!~~?~~rH?lk~~~ti5t~fl) ,Xl 7115'CL(22) ,l<.AS(26). 17 IDENTICAL HOMAN 

5 - lRl' CL( 34), VhAU' CL(35), 83P2'CL(38), Ab2022'CL( 41), M61' CLI 47) . (5 IDENTICAL) 

CDJll.2 : SET 1: LS2' CL(l !. LS5' CL(2), LS6'CL(3), LSl ' CL( 4). LS4'CL(5), LS8'CL( 6), LS7'CC[29). (7 IDENTICAL) 
SET 2: 21-2'CL(8),3-l'CL(9),HG3'CLl12). (3 IDENTICAL) 
SET 3: 21/28'CL(10) , 8&10'CL(ll) ,E3-10'CL(l8}. (3 IDENTICAL) 
SET 4: 51Pl'CLl14J,AND' CL!l51.HEI'CLl16J , 783c'CL(21J,Xl7115 ' CL(22J. (5 IDENTICAL) 
SET 5: 5-1Rl'CL(34J,VhAU'CL(35).VH251'CL(37J,83P2'Ct.(38},M6l'CL(47]. (5 IDENTICAL) 
SET 6: Ab2'CL(44),Vh383ex'CL(46). (2 IDENTICAL) 

CDll3 : SET 1: LS2 ' CL(l],LS5'CL(2),LS6'CL(3),LS1'CL(4},LS8'CL(6J.LS7'CL(29). (6 lOENTICAL) 

SET 2: ~~~:m~2le6!~9~mJ~\'8t?1 ~c~m\' • ~J~c~ml ~~9~i.Ymj~¢Z\hl. ruse V-H-18: PJl 4'CLl331: AND 5 MOUS& 

SET 3: ND' CL(30) , (IDENTICAL TO l HUMAN V-H-111: U266'CL(l36J.) 

IOll:KTICAL Sll:TS or J-IUNIGallll:S : 

SET 
1

' ~~t.N!A:'t5~riJ2l·~~~N~A:rf}'~Whr~8l·gmi1~~~i~mbw1 I~;~~~m~
00

1 :~l~H1~1;cw~i .... ~
9v!~~rn7"L 

30Pl 'CL~5\1;Ab25'CLJ 121. 60P2'CLJ18\ • 63Pl. CL I 9\~56P l 'CLj25\ ~H7 I CLF8Lt'IL hhHN . 4' CL£ 41, ,M26'CL( 49) b 
~~agi: 7~-~-iHb~6~~7:i6~~Li~~T~) CL 69). K588 CL OJ, K5C7 CL l J ,K5G 'C 721, K6 'CL(73J, OP CL(821: AN 1 

SET 2: 189/F2'CL(7). (IDENTICAL TO 1 HOUSE V-H-118: pING2006E' CL(29): AND I HOOS£ V-H-IIIA: MOPC47A(l10}.) 
SET 3: 21/28'CL(l0). (IDEllTICAL TO l HUMAN V-H-llI: TIL(33) .) 

SET • = mi~fL1w1Mrcm·1;u~~11:w~T'.'m~ · ~m~r~~~!l· ~fi~rl~HP1 .1&.mv;I~ ~u::-"'u1:.J-e=A:.1t~~03M~3~i~- 11 
= 

3D6'CL 43 , 13Pl ' CL >7).) 
SET 5: AND'CL(l5). (IDENTICAL TO 1 HUMAN V-H-II: P•9-l'CL(22); AND 2 HUMAN V-H-III: Rf'-SJ2'CL(31),RF-SJl'CL(46).) 

SET 
6

' ~!~~;i~ 1~~!6~Fm~rr!~~b1 ~~W~i cLm~l 1:~?;~tl 3Ub~2~5ill•i:u!~ Ii~E~m?-~L1mi~2r;H1m?K~2~g~~7 J, 
KIM46H' CL(29). U266' cL ( 136), 70Pl ·c ( 1831.) 

SET 7: TH9'CL(23). !IDENTICAL TO 1 HUMAN V-H-III: 008(62).J 
SET 8: 83P2'CL(38). (lDEllTICAL TO 2 HUMAN V-H-11: Ab26'CL(l8),M60'CL(42); AND l HUMAN V- H-Ill: Abl8'CL(l!J.) 
SET 9: ZUC(541,ZUC'(60). (2 IDENTICAL) 
SET 10: TH3'CL(55). (IDENTICAL TO l HUMAN V-H- 111: TIL(33J .) 

SPll:CI.rIC NOTSS : llUMAll DAVY CRADIS SOllGROOP I 

1) lat/1'2' CL: FROM A PATIENT WITH B CELL ACUTE LYMPHOCYTIC LEUKEMIA MITH CHAAACTERISTIC t(8;14) CYTOGENETIC TRANSLOCATION 
AT DIAGNOSIS. 

10) 21/29' CL : FROM SPLEEN CELLS OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT. 
11) HlO ' CL : FROM PEIUPHERAL BLOOD LYMPHOCYTES OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT. 
12) llG3 ' CL: THE AMINO ACID SEOUEllCE IS OBTAINED BY TRANSLATING THE llUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL LIVER 

GENOMIC DllA. 
14) SlPl' CL : FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
16) DI ' CL : FOR ALIGNMENT, TWO R&SIDUES, SER GLU, AR& PLACED AT POSITION 116J. 
21) 783c' CL : ALSO KNOWN AS 783'CL. FOR ALIGNMENT, EIGHT R&SIDUES, TRP TYR PRO ASN SER ASP TYR TYR, ARE PLACED AT POSITION 

116G. 
22) 

23) 

25) 

26) 

X17115' CL: IT IS AN IGH MEMBRANE SOUND FORM. 
POSITIONS lOOE. 

FOR ALIGNMENT, SIX RESIDUES: TRP TYR PRO ASH SER ASP, ARE PLACED AT 

'1'119 ' CL : THIS HYBRIDOMA WAS GENERATED BY FUSION OF PERIPHERAL BLOOD CELLS OF A PATIENT WITH LEPROSY AND THE HUMAN 
HYELOBLASTOID CELL LINE GM4672 . TERMrNATION AT POSlTION 107. TH9 MIGHT BE A PSEUDOGENE. 

SV1- l5'CL: THE HYBRIDOMA WAS PRODUCED BY FUSING HUMAN B LYMPHOCYTES WITH TH& SPAZ CELL LINE. THE THIRD CDR IS VERY LONG 
REQUIRING TO PLACE FIVE AMINO ACID R&SIDUES AT POSITION 1 OOK: PHE TYR ASP CLY MET. 

l<AS : lT IS A HUMAN MONOCLOllAL RHEUMATOID FACTOR FROM THE PLASMA OF PATl&NT WITH MIXED CRYOGLOBULINEMIA 
27) - ·: IT IS A HUMAN MONOCLON"L RHEUMATOID FACTOR FROM THE PLASMA or PATIENT WITH MIXED CRYOGLOBUt.lNEMlA 
30

> llD' CL : T~~~~N~~1'1!os~a~E~MsAg~6A~~~E~tET~~~i~~g illi.nl~L~~m¥ ~~¥E~~E ~r~oc~v8 ~Eoli'fill~~ 5~~~1~~TION GAVE 
PCA AT POSITION 1, VAL AT 2, VAL AT 34, Gl..'t AT 35 , ILE AT 48 AND HIS AT 49. 

331 Q'-T83' CL : ASP OCCURS AT POSITION 104 INSTEAD or THE USUAL GLY. 
39) NOT : PAPA IN CLEAVES BETWEEN ARG 56 AND THR 57, AND B&TWEEN ARG 62 AND SER 63. 
43) l.Ulbda lGD-1' CL : CLASS SWITCH FROM ICM TO IGO IS PROBABLY DUE TO HOMOLOGOUS RECOMBINATION 8£TWEEN ai~/mu and 

~~~6~~·LE:JE~UL_F~d·~E&~E1o~!T~rcmi~ RESIDUE GLN BETWEEN 52C AND 53. RESIDUE IOOJ IS LYS, WITH 'flfO MORE 

49) 60Pl ' CL : FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
54) IOC: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
55) TRl ' CL : THIS HYBRIDOMA II.AS GENERATED BY FUSION OF PERIPHERAL BLOOD CELLS or A PATIENT WITH LEPROSY AND THE HUMAN 

MYELOBLASTOID CELL LINE GM4672. 
57) CMl' CL : THE AMillO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLOtlE OF HUMAN CELL LtNE CDNA. 

IT WAS FROM A CASE OF HEAVY CHAIN DlSEASE. 
58) llO'r: IT WAS FROM A CASE OF IGH HEAVY CHAIN DISEASE. 
60) IOC': IT WAS OBTAINED FROM THE SAME PATIENT AS ZUC, AND EXISTED IN A MONOMER FORM. 
6I) WIS : IT WAS FRON A CASE or HEAVY CHAIN DISEASE. ITS RESIDUES AT POSITIONS 108 ANO 109 ARE ASN AND CYS RESPECTIVELY, 

WHICH DO NOT CORRESPOND TO THE USUAL R&SIDUES FOUND AT THESE POSITlONS IN HUMAN HEAVY CHAIN SUBGROUP I. 
62) vi.a : IT WAS FRON A CASE OF HEAVY CHAlll DISEASE. 
63) I.KB : IT WAS FROM A CASE OF HEAVY CHAIN DISEASE . 
64) SAC : IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
651 Al'2 ' CL: THIS D- J SEGMENT WAS FROM AN EPSTEIN-BARR VIRUS TRANSFORMED HUMAN B-CELL LINE AF2. THE D-SEGMENT SHOWED 65\ 

HOMOLOGY TO MOUSE DFL16 HlNIGENE ANO WAS THUS DESIGNATED AS DHFL16. 

+ THE FOLLOWING WERE EOUALL Y AND HOST FREOOENTLY OCCURRING: 

AT POSITION RESIDUES 
lOOJ (TYR,ALA) 
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~ DAVY CllADIS SUllGROUi' I I 

INVARIANT I 2 • 3 • 4 5 • 6 • 7 8 9 10• 11' 
RESIDUES ISPl Ll6 MLl M11 Fl9Ll6 Fl9MLl 6-lGl VHVI VH6 A10 FK-001 

0 
I 
2 
3 
4 

5 
6 
1 
8 
9 

10 
II 
12 
13 

r 14 
R IS 

1 :~ 
18 
19 

20 
21 
22 
23 
2 4 

25 
26 
27 
28 
29 

30 
31 

c 32 
D 33 
R 34 

1 ~~A 
358 
36 
37 

38 
39 
40 

r u 
R 42 
2 43 

44 
45 
46 
41 
48 
49 
50 
51 
52 
S2A 
528 
52C 
53 

c 54 
D 55 
R 56 

2 ~~ 
59 

60 
61 
62 
63 
6 4 

65 
66 
67 
68 
69 
10 
71 
72 
73 
74 
75 
76 
77 
78 
79 

r 80 

R :~ 
3 821' 

828 
82C 
83 
84 
85 
86 
87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
99 

100 
100A 

c 1009 
D iggg 
R IOOE 
3 IOOF" 

lOOG 
!OOH 
1oor 
IOOJ 
lOOK 

101 
102 

LEUf. 981 

GLY (. 981 

LEU 

PROf.981 

LEU(. 981 
THR (. 961 

CYS 

GLY(.98) 

TRP (. 98) 

ARG 
CLN (. 961 

PRO( . 981 

L&0(.96) 
GLU 

TRP C. 981 

ARC 

ASP (. 98) 

SER(. 981 

ASN 

LEU 

ASP ( .981 

TYR( . 98) 

CYS(.98) 

103 TRP (. 95) 
104 GLY 
105 

106 
r 101 
R 108 •m 

Ill 
112 
113 

GLY 

VAL( . 97) 

'CL ' CL ' CL ' CL ' CL 'CL ' CL ' CL ' CL ' CL ' CL 
I I 

GLN GLH GLN GLll 
VAL VA.L VAL VAL 
CLll CLN CLll CLN 
Ll.U LEU LEO LEU 

GLll G!JI GLN Gt.N 
GLN GLN GLN GLN 
SER SER SER SER 
GLY GLY GLY GLY 
PRO PRO PRO PRO 

CLY GLY GLY GLY 
1.80 LEU LEU LBU 
VAL VAL VAL VAL 
LYS LYS LYS LYS 
PRO PRO PRO PRO 

SER SER SER SER 
GLN GLN GLN CLN 
THlt THR TU THR 
LEU LEU LEU LEU 
SER SER SER SER 

LEO L&U L&U L&U 
THR TllR T'llR THR 
CYS CYS CYS CYS 
ALA ALA ALA ALA 
ILE ILE ILE ILE 

SER SER SER SER 
GLY Gt.Y Gt..Y CLY 
ASP ASP ASP ASP 
SER SER SER SER 
VAL VAL VAL VAL 

SER SER SER SER 
SER SER SER SER 
ASN ASN ASH ASN 
SER SER SER SER 
ALA ALA ALA ALA 

ALA ALA ALA ALA 
TRP TRP TRP TRP 
ASH ASN ASH ASH 
1'RP TU TU '1'111' 
ILE ILE ILE ILE 

lUtG AllG lUtG lUtG 
GLN GLN GLN GLll 
SER SER SER SER 
PRO PRO PRO PRO 
SER SER SER SER 

ARG ARG ARG ARG 
GLY GLY GLY GLY 
LEU LEU LEU L&U 
GLU GLU GLU GLU 
TRP 'MU> ttP ttP 
LEU LEU LEU LEU 
GLY GLY GLY CLY 
ARG ARG ARG ARG 
THR THR THR THR 
TYR TYP. TYR TYP. 

TYR TYR TYR TYR 
ARC ARG ARG ARC 

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 
S&R SER SER SER 
VAL VAL VAL VAL 
LY$ LYS LYS LYS 

SER SER SER SER 
MG MG MG ARG 
ILE ILE IL& ILE 
THR THR THR THR 
ILE ILE ILE ILE 

ASN ASN ASN ASN 
PRO PRO PRO PRO 
ASP U P "5P ASP 
THR THR THR THR 
SU Sl!lt SEii sn 
LYS LYS LYS LYS 
ASN ASll UR U N 
GLN GLN GLN GLN 
PH& PHE PHE PHE 
SER SER SER SER 

L&U LEU L&U L&U 
GLN GLN GLN GLN 
LEU LEU LEU LEU 
ASN A SN ASN ASN 
SER SER SER SER 
VAL VAL VAL VAL 
THR THR THR THR 
PRO PRO PRO PRO 
GLU GLU GW GLU 
AS2 ASP JIS2 ASP 

THR THR THI\ 'l'HR 
ALA ALA ALA ALA 
VAL VAL VA L VA L 
TYR TYR TYlt ll'YR 
TYR TYR TYR TYR 

C'lS CYS CYS C'lS 
ALA ALA ALA ALA 
ARG ARC ARG ARG 
ASN GLU CLU ALA 
GLN LEO GLU LEO 

ARG GLY THR THR 
GLY ASP GLY GLY 
THR ALA LEU ASP 
ARG PHE PHE l\LA 
ALA _ ........... PHE 

CLY .... .. 
1'H.R --
LYS ---

ASN --
TRP --
PH& --

ASP ASP ASP ASP 
PRO ILE TYR ILE 
il'U ftp..,.. ""'11 
GLY GL ~ GLY G£Y 
GLN GLN GLN GLN 

G.L-Y CliiY GL Y GJ;Y 
THR THR THR T HR 
LEU MET LEU MET 
VAL! VAD VAL VAL 
THR THR THR THR 

VAL VAL VAL VAii: 
SD. SEil SD SU 
SER S£R SER SER 

GLN 
VAL 
GLN 
LEO 

GLN 
GLN 
SER 
GLY 
PRO 

GLY 
L&U 
VAL 
LYS 
PRO 

SER 
GLN 
TKR 
L&U 
SER 
1.£11 
TKR 
CTS 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 

SER 
SER 
ASH 
SER 
ALA 

ALA 
TRP 
ASH 
1'RP 
ILE 

lUtG 
GUI 
SER 
PRO 
SER 

ARG 
CLY 
LIW 
GLU 
1'RP 

LEU 
CLY 
ARG 
THR 
TYR 

TYR 
ARG 

SER 
LYS 

TRP 
TYR 
ASN 
ASP 
TYR 

ALA 
VAL 
S£R 
VAL 
LYS 
SER 
.uG 
lLE 
T HR 
ILE 

ASN 
PRO 
AS2 
THR 
SltR 

LYS 
UN 
GLN 
PHE 
SER 

L&U 
GLN 
LEU 
ASN 
SER 

Vl\L 
THR 
PRO 
GLU 
ASP 

THR 
ALA 
VAL 

'"" TYR 

CYS 
ALA 
ARC 
GLU 
LEU 

GLY 
ASP 

ALA 

PHE 

GLN 
VAL 
CLN 
LEU 

GL!I 
CLN 
SER 
GLY 
PRO 

GLY 
LEU 
VAL 
LYS 
HO 
SER 
CLN 
.. HR 
L&U 
SER 

w:u 
THR 
CYS 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 

SER 
SER 
ASN 
SER 
ALA 

ALA 
TRP 
ASN 
1'RP 
ILE 

AllG 
GIM 
SER 
PRO 
SER 

ARG 
CLY 
LEU 
GLU 
TRP 

LEU 
GLY 
ARC 
THR 
TYR 

TYR 
ARC 

SER 
LYS 

TRP 
TYR 
ASN 
ASP 
TYR 

ALA 
VAL 
SER 
VAL 
LYS 

SER 

""° ILE 
THR 
ILE 

ASN 
PRO 
AS2 
THR 
Slllt 

LYS 
ASN 
GLN 
PHE 
SER 

LEU 
GLN 
LEU 
ASN 
SER 
VAL 
THR 
PRO 
GLU 
AS2 

THR 
ALA 
VAL 
ll'YR 
TYR 

CYS 
ALA 
ARC 
GLU 
GLU 

THR 
GLY 
LEU 

PHE 

GLN 
VAL 
GLN 
LEU 

GLtl 
GLN 
SER 
GLY 
PRO 

GLY 
LEU 
VAL 
LYS 
PRO 

SER 
G.LN 
THR 
L&U 
SER 

LEU 
THR 
CY& 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 

SER 
SER 
ASN 
SER 
ALA 

ALA 
TRP 
ASN 
TIU! 
ILE 

lUtG 
GUI 
SER 
PRO 
SER 

ARG 
CLY 
LEU 
GLU 
'l'Rl! 

LEO 
CLY 
ARC 
THR 
TYR 

TYR 
ARG 

SER 
LYS 

TRP 
TYR 
ASH 
ASP 
TYR 

ALA 
VAL 
SER 
VAL 
LYS 

SER 
ARG 
ILE 
T HR 
ILE 

ASN 
PRO 
AS2 
THR 
SD 
LYS 
AP 
CLN 
PHE 
SER 

L&U 
GLN 
LEU 
ASN 
SER 
VAL 
THR 
PRO 
Gt.U 
AS~ 

THR 
ALA 
VAL 
ll'YR 
TYR 

C'l'S 
ALA 
ARC 

Gt.N GLN GLH 
VAL VAL VAL 
GLN GLN GLN 
Lltu LP!U LEU 

GLN GLN GLN 
GLN GLN GLN 
SER SER SER 
GLY GJ.Y GLT 
PRO PRO PRO 

GLY GLY GLY 
LEU LEU LEU 
VAL VAL Vl\L 
LYS LYS LYS 
PRO PRO PRO 

SER SER SER 
GLN GLN GLN 
TO TKJl THR 
LEU L&U L&U 
SER SER SER 

LEU L&U LBU 
THR THR THR 
CY-S CYS CYS 
ALA ALA ALA 
ILE ILE ILE 
SER SER SER 
GLY GLY GLY 
ASP ASP ASP 
SER SER SER 
VAL VAL VAL 

SER SER SER 
SER SER SER 

~~~ ~~: ~l: 
ALA ALA ALA 

ALA ALA ALA 
TRP TRP TRP 
ASN ASH ASH 
TU TU TU 
IL£ ILE. 11..E 

AllG AllG ""° GIM GUI GIM 
SER SER SER 
PRO ellO PRO 
SER SER SER 

ARG ARG ARG 
CLY CLY GLY 
L&U I;&U LEU 
GLO GW GLU 
1'RP TU TIU! 

LEU LEO LEO 
GLY CLY GLY 
ARC ARC ARG 
THR THR THR 
TYR TYR TYR 

TYR TYR TYR 
ARG ARC lye --- --- ---
SER SER SER 
LYS LYS LYS 

TRP TRP TRP 
TYR 'f'YR TYR 
ASN ASN A SN 
ASP ASP ASP 
T YR TYR TYR 

ALI\ ALA A.LA 

x~ ~~~ m 
VAL VAL VAL 
LYS LYS LYS 

SER SER SER 
AllG AllG AllG 
ILE ILE ILE 
THR THR THR 
~LE ILE ILE 

ASN ASH ASN 
PRO PRO PRO 
AS• ASP A.Se 
THR THR 1'HR 
UR S&R SER 

LYS LYS LYS 
ASll ASlf ASll 
CLN GLN GLN 
PHE PHE PH& 
SER SER SER 

L&U L&U LEU 
GLN GLH GLN 
LEU LEU LEO 
ASN ASN ASN 
SER SER SER 
VAL VAL VAL 
THR THR THR 
PRO PRO PRO 
GLU GLU GLO 
AS2 ue ASP 

THR THR THR 
ALA ALA Al.A 
VAL VA L VA L 
TYR ftll TY1t 
T YR TYR TYR 

CYS CYS C'tS 
ALA ALA ALA 
ARG ARC ARG 

CLU 
LEU 

CLY 
ASP 
GLY 

PHE 

GLN 
VAL 
GLN 
LllO 

GLN 
GLN 
SER 
GLY 
PRO 

GLY 
LEU 
VAL 
LYS 
PRO 

SER 
GLN 
T1llt 
LIW 
SER 

L&U 
TRll 
CYS 
ALA 
ILE 

SER 
GLY 
ASP 
SER 
VAL 

SER 
SER 
ASN 
SER 
val 
ear 
TRP 
ASN 
TIU! 
I L!': 

AllG 
GIM 
SER 
PRO 
SER 

ARG 
CLY 
tau 
GW 
TIU! 

LEU 
GLY 
ARC 
THR 
TYR 

TYR 
ARC 

SER 
LYS 

TRP 
TYR 
ASN 
ASP ••r 
ALA 
VAL 
SER 
VAL 
LYS 

SER 
A1IG 
ILE 
THR 
ILE 

ASH 
PRO 
Aft 
THR 
SER 

LYS 
ASH 
GLN 
PHE 
SER 

L&O 
CLN 
t.EU 
ASH 
SER 
VAL 
THR 
PRO 
GLU 
ASS 

THR 
ALA 
VAL 
T'lR 
TYR 

CYS 
va l 
ARG 
ALA 
ARG 

PRO 
GLY 
THR 
THR 
GLY 

GLY 

GLY 
M&T 

ASP 
VAL 
me 
GU 
GLN 

GLY 
THR 
THR 
VAil 
THR 

"" ... SER 
SER 

12• 13 H• 15 16 17 18• 19 20 
A431 11-2 C6B2 11-4 58P2 SUP-Tl Ab26 l-9ll l2G-l 
' CL ' CL ' CL ' CL ' CL VH- JA ' CL ' CL 'CL 

t t ' CL 

GLN 
VAL 
GLN 
LEU 

CLN 
GLN 
SER 
GL~ 
PRO 

GLN 
VAL 
CLN 
LEU 

CLH 
q lu 
SER 
CLY 
PRO 

GLN GLN GLN 
VAL VAL VAL 
GLN GLI' GLN 
LEU LltU LEU 

GLN GLN GLN mmm 
GLY GLY GLY 
PRO PRO PRO 

GLY GLY GLY GLY GLY 
LEU IJtU Lr;tJ LEU IJtU 
VAJ.. VAL VAL VAL VAL 
LYS LYS LYS LYS LYS 
PRO PRO 2RO PRO PRO 

SER SER SER SER SER 

~~ '~ ~~~ i~~ ¥~~ 
LEU L&O L&O L&U LltU 
SER SER SER SER SER 

LEU 
TllR 
CYS 
ALA 
ILE 
SER 
GLY 
ASP 
SER 
VAL 

SER 
SER 
ASH 
SER 
ALA 

~ 
ASN ,... 
ILE 

.UC 
GLN 
SER 
PRO 
SER 

ARC 
CLY 
L&U 
GLU 
t'RP 

LEU 
GLY 
ARG 
THR 
TYR 

TYR 
ARG 

L&U 
TRR 
CYS 
thr 
val 

SER 
GLY 

~~l 
VAL 

SER 
SER m 
tyr 

m 

L&U 
TllR 
CYS 
thr 
• al 
SER 
GLY 

l~l 
u . . .., 

••r ••r 
1'RP TRP 
!LE ILE 

""° AllG GIM GUI 

'~ ~ 9ly 9ly 

mm 
L&U u:u 
GLU GLU 
TRP TU 

il• 
GLY 

m 
TYR 

il• 
GLY 
ARC 
il• 
TYR 

L&U LEU 
!'KR !rKR 
CYS CYS 
thr thr 
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GLY --- G1'Y CIL'f CILY GJ;Y Get GJ;Y 
SER --- THR THR THR SER THR SER 
LEU -- - THR THR ARG LEU THR LEO 
VU --- VAL llJdl VD llll!i VAL VD 
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BUMAN ll&AVY CHAINS SUBGROUP II (cont'd) 
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301 F0C1• a ' CL : HUGHES-JONES,N.C.,BYE,J.M.,BEALE,O. ' COADWELL, J. (19901 BIOCHEM.J.,268,13~-140. 

311 H2 ' CL: SR£N,A.,HUMPHRIES,C.,TUCKER,P. 'BLATTNER,F. (19871 PROC.NATL.ACAD.SCI.!JSA,B4,8563-8567. 
321 BvVllCMIP ' CL : RIECHMANl<,L.,CLARK,H.,llALDHANN,H. & ll lNTER. G. 09881 NATURE,332,323-327. 
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322 

R&.r&RDIC& : llOllAN llllVY CHAINS SUBGROUP II lcont ' dl 

33) 6B-3C4'CL: KOMORl.S.,YAl1ASAKl,N.,$HlC&tA,M.,tS0JlMA,$. 'WATANAB£,T. (1988) CLIN.EXP.lMHUNOL.,71,508-5'16. 
34> _ , powA~u~iigR. ~5E~oluJlct~SEl:.£~i5ut~Hi~c~RttY ~l2~ · 2~. ~~u~i.~.!A9m. ~~~oN~~ ·ai~g,;si~ · ¥~1l1 o~4~g£3msT <~g~?o~ 

OF THIS BOOK, AND HAS HORE RECENTLY RivisEb RESibUES 5 24,28,29,30 31,33,34 35 35A 35B 59,60 ANO 101); POWAJ<, 

Mt<t~mvi·~ior~E~t~6~~~m~·~oL.>.~H~~~:~~~~ .. M·~~Ag~&~·B~L~s~~o~id~~~~1 w:0f;Y9~~~'~r~~~M~~r6 
3412-3420. THE SEQUENCE LISTED IN THE LAST REFERENCE IS GIVEN IN THE TABLE. !CHECKED 8Y AUTYOR, 11.K .. 0~/30/78) 

35) GD: MIDOAUGH,C.R. ' LITMAN,G, W. (1987) J.BIOL.CHEM. ,262,3671-3613. 
36) HU.ftSV19VR: TEMPEST, P.R.,8R£HNE:R,P.,LAM8ERT,M . ,TAYLO'Fl,C.,FURZE,J.M.,CAR.R.,F.J. 4 HARRJS,W.J. (1991} 810/TECH.,9,266-271. 
311 

IWI : PUT~~1tbitHJm~f~It~um~¥~~:?-rtm~~~:~o£~ur/J:~:;i..1J~i~Il ~~~~~t:~:~i~i~;u~~~~11~i~~c.~fic1 .J~~~~~D aY 
28~0 -2854 . 

38) 
39) 
40) 
41) 
42) 
43) 
44) 

45) 

461 

41) 

48) 

49) 
501 
51) 
521 
531 
54) 
55) 
56) 
57) 
58) 
59) 
60) 
61) 

B\&RSV19CBnlS : TEMPEST, P.R., SR.£.MN&R, P. 1 LAMBERT,H . , TAYLOR,G., FURZE, .J .M. ,CAAA. F. J . l HAAAIS, W . .J. {1991~ BIO/TECH., 9 1 266-271. 

L&S .. C'CL: ROUOIER., J. ,SILVERMAN,G. J. ,CKEN,P.P . ,CARSON, O.A.. ' KIPPS,T.J. (1990) J. IMXUNOL., 144, 1526-lSlO . 
COP.; PRESS,E .M. 'HOGG,N.M. (1910) BIOCHEM.J.,111,641-660. (CHECKED BY AUTHORI 
CS- 1 'CL: TAKA.KASKI,N ., NOMA, T. ' HONJO, T. (1984) PROC.NAT.ACAO.SCI .US.A, 81, 519-4-5198. 
M60'CI.: SCHROEDER,H. W,. JR. 4 WANG,J.Y. (19901 PROC.NATL.ACAO.SC!.USA,87,6146•6150. 
OAJf; PRESS, E.M. 'HOGG,N.M. (1970) BlOCHEM.J.,117,641-660. (CHECKED BY AUTHOR) 

U : CONN~~~~p~j~H~lif~~sb·Cy•~&i~r;;llM.N. 4 EDELMAN,G.M. 11971) PROGRESS IN r1<>111NOLOGY (B.AHOS,ED.1,ACADEMIC PRESS, 

00 : PUTNS'2/ls~a~fH1MIZU,A ., PAUL ., C .• SHINODA,T. 'KOHLER,H . (1971) ANN.N.Y.ACAD.SCI., 190,83-103. (CHECKED BY AUTHOR 

MC&': GE~~~c~~~sg.~· ~UT~~l~~,i~~~g?E,J.M .. SCHEFfEL,C •• ERICKSON, a.w. ' LlTMAN,G.w. (1981) J. ll!MUNOL., 126, 1212-12I6. 

31Pl'CL: SCHROEOER,H.W.,JR.,HlLLS-ON,J .L. 'PERLHUTTER,R.M. (1987) SCIENCE,238,191-193. 
DP.12910-2F8 ' CL : LARRICK, J .w., DANI ELSSON. L. , BRENNER, C .A., WALLACE, £.F. ,ABRAHAMSON,M., FRY, K.E. • 80RR£8A£CK,C. A. I<. Cl 989) 

BIO/TECH., 7, 934-938. 
Abl1'CL: SANZ,l,.C..SALl , P,.THOMAS , J.W.,NOTKlNS,A.L. 'CAPRA,J.O. 11989) J.I~NOL.,142,4054-4061. 
L&S- B' CL : ftOUOH:R.,J.,SILVF;RMAN,G.J.,CH£N,P.P.,CARSON,O.A. ' KIPPS,T.J. (1990) J.lMMUNOL., 144, 1S26-1530. 
L&S· A'CL : ROUl>lER,J,.SlLVERMAN,G.J.,CHEN,P.P.,CARSON,D.A. 'KlPPS,T.J. (1990) J.lMMUNOL,.144,1526-1530. 
MU 'CL: SCHROEOER,H.W. , JR. 'l<ANG,J.Y. (1990) PROC.NATL.ACAO.SCI.USA,87,6146•6150. 
Ly66' CL : COGNE,M,.MOUNlR, S. ,MAHDI, T. , PREUO' HOMME,J .L.,NAU, F. 4 GUGLlELMl,P. (1990) MOL. I~NOL., 27, 929- 934. 
3al.2 'CL ; COGNE,M.,MOUNIR,S,.PREUO'HOl!ME,J.-L.,NAU,F. 'GUGLlEU1I,P. (1988) EUR.J.t~NOL.,18,1485•1489. 
lttD: ERICKS0ll,B.W.,GER8£R•J£NSON,B. ,WANG,A.C. 'LITIWl,G.11. (1981) MOL.lMMUNOL.,19,357-365. (CHECKED BY AUTHOR 11/30/ 81) 
SA : MlLSTElN,C. 'FRANGIONE,B. 119711 BIOCHEM.J.,121,217-225. !CHECKED BY AUTHOR) 
CAA : FRANGIONE,8. (1968) PH.O. THESIS, UNIVERSITY OF CAMBRIDGE. (CHECKED BY AUTHOR) 
SPA : FRANGIONE,B. ' FRANKLIN,£.c. (1919) J.IMMUNOL., 122, 1171-1119. (CHECKED BY AUTHOR 07/18/ 791 
IO: MONTGOKERY,P.C.,BELLO,A.C. ' ROCKEY,J.H. 119701 BlOCHlM . BIOPHYS.ACTA.200,258·266. !CHECKED BY AUTHOR) 
6tt>l'CL : SCHRO£DER,H.W.,JR.,HILLSON, J . L. i PERLHUTT£R,R.M. {1987) SCI&NCE,238,'791-793. 
D I: MlLSTEIN,C.P. 4 OEVERSON,£.V . (1980) IMMUNOLOGY,40,657-664. (CHE'CKED BY AUTHOR 11/30/82) 

m&NTICAL SJ:TS or l'RlUCSllOIUt S&GMilllTS: 

l'IU: SET 1: 

S&T 2: 
SET 3; 
SET 4: 
SET 5: 

FP.2 : SET l; 

SET 2: 

SET J; 
SET . : 
SET 5: 

11'3 : SET 1: 

SET 2: 
SET 3: 
SET 4: 

FP.4 : SET I: 

n&1ci:tnl: ~k~ogrlH1~rl'.~H?lc.~1iii~l~hFmM;ru~1. Fl9MLl'CL(6), 6-lGI. CLPJ. VHVl'CL(8), VH6'CL[9), 

71·2'CL[l3J, 11-4'CL( 15). (2 lDENTlCALI 
l-9II'CL(l9), 12G-l'CL(20J. 12 IDENTICALI 
HuVNP'CLl25 J, HUVHLYS' CL[27J, HuVHCAMP' CL 132) • (3 ID&t<TICALJ 
HuRSVl 9VH(36J, HuRSVl 9CHFNS (38). 12 rDENTICAL) 

HP~rT!AI : ~k~o&rsn 1~rl :~~w1:rn21~1H{mM;m~1.Fl9MLl 'CL(6J. 6-IGI ·cL111. VHVI'CL(8J. VH6' CL(9J, 

11-2·cL~13 l1tc6a2 · cL1ul,11-4 'CL[ ill1 seP2'cLj16b suP-Tl VH- JA'CLC 111. i-9n 'CLC 191· 12G-1' CL1201. 2-1 'CLj21 L· 
~3,'.,X~C~-h~u;:3~~gLS 3~ ~gmmo~s -)~~1 · m. ;1Iim.f.t\'H : fr!~~hif · c~;5~1~~tN~UsAiii:m 1 iilctcm:'ie~~pus 
laevis cl4U1)'CL(55),Xenopus laevis c40UI)'CL[57J.j 
ll'CL(23) , ?9'CL(26),Foq-B' CL(30). (3 IDENTICAL) 
HuVHP'CL(25), HuVHLYS' CL(27) , HuVHCAMP'CL(32J, NEWM(34 J, HuRSVl 9VHJ36J, HuRSVl 9CHFNS[38) , (6 lDENTICllLI 
CE- 1 'CL(41),M60'CL(42), (2 IDENTICAL) 

n~1~rtm: L\foCtJ~i+~tt~rL[3) ,M71 'CLl4). Fl9Ll6'CL(5). Fl9MLl'CL(6) . 6-lGl 'CL[7). VHVI'CL(8J. VH6' CL(9). 

7l-2'CL(l3), C6B2 ' CLI 14), 11-4' CL(l5) , 58P2 ' CL(16J, SUP-Tl VH-JA' CL[ 17) ,Ab44' CL(29), 37Pl' CL[ 41). (7 IDENTICAL) 
1•911'CL(l9), 12G•l' CL[20). (2 I DENT I CALI 
HuVHP'CL(25J, HuVHLYS'CL(27), HuVHCAMP'CL(32J, NEWMl34 J, HuRSVl 9VH [36). (5 lDEl'TICAL) 

ID&HTXCAL S&TS or COMPLJ:ICJ:MTJUUTY D&TKJUUlUNG RJ:GIONS : 

CDRl: S&T l; 

SET 2 : 
S&T 3; 
S&T . : 
S&T 5: 
SET 6; 

SET 1: 

SET 8: 

SET 9: 

CDP.2 ; SET l: 

SET 2 : 
SET 3: 
SET 4: 

SET 5: 
SET 6 : 
SET 7; 

~5~~;'.fHt!, Ll 6'CL(2) , MLl' CL(3), M11' CL[ 4), Fl 9Ll6'CL(5), Fl9ML1'CL(6), 6·1Gl ' CLf1), VHVI'CL!8J, VH6'CLl91. <9 

71•4'CL[l5),58P2'CL[l6) ,37Pl ' CL( 47 J, (3 IDENTICAL) 
l·9II ' CLl19), 12G- l ' C:LI 20). 12 IDENTICAL) 
ll'CLl23), 79 ' CL(26). (2 lDEN1'lCALl 
H!Gl 'CL[24 J, 58' CLl28 I , AbU' CL(29), 6H•3C4' CL(33), LES-C' CLf39). (5 IOENTICALI 

~~~~~HW! !;,,.4f8!:jH?i';>.M"'?o1c~'lmi ~Alli~f Hirn i 7~Wi:Ll~.~i~~9 vc~;~[ji6i~: .~~~\=~lU61;~~3~c WkiusE 

~2g0nti8f,6~~\=El!1 ~1 18l2~99ffm f~H;: No~~;r1 l~M:~r~~11~ t ! B4 ~m;5rL1~H1~~~iJ;ir~~M~;~i.!v~~ cl~™l-TGAL 
17' CLl161 , ttl-9'CL lA) CH12 " CLl2<L 4m5 GL'CLL~41 22.lll .l' CLJ271 23'C 1281 pING20u6E'CLl29 B -8.Vl/V2C3Dl 
Bl-8.v1•cL1J1J1;N1 22 l:L133Je:124 · c l3 4l,564 ' C L3sl

1
55D'CLC36J.5671cLC37 ,s6~ CL,38!L132 .16 ' Lc391,>11G9'CL!S6J, 

102'CLL511 133 Ll52l!CH-51 Lj55j~DB1->14.3'C est bOF4-12.6 <.;L(51]181 - o'CL[59 ,s t'2'CLJ60J·ClH GL' CL(64l! 
CHlO'C ~68t,CH- 55'CL§74)CCH3I CL filHl -29 ' CL[79~ , BF1-608.I'CL[89(;f.AC38 15 . 3~ 't'Hl-59 CL >4i:L104B' CL(l0 , 

~2d!li..1~;9L!~W~~~:i~h rH°61 ·l!'fs G~~~Pm1 1t 19~ ;jrAf.1U~2~~~;.cP lU1 sg~I ;~.lt2Ut 16l;J;.cL1m1 
NQ22.87. l'Ct(16SJ ,AC38 2~1.sh~ . 4m110 Gt' CL l 74) ,AC38 ~60J1175) . 4F~s·ctl 1181 , l0Hhs·tl1180J, ~p•cf.ii8SJ. J 
g~~~!-Hiii/~?I· (IDENTICAL TO 6 HOUSE V•H•lB: Nl4'CLl33) ,0l.3[38) ,MOPC141 ' CL(56) , G2b·4'CLl61J,56·1 ' cLf13J, 

~~Y~Effil :~l~l ; clt~~~:affiLW02v~gff 1~otm~L 2~31m;gi:n·.!J.~611:ut8e!~ , \~~~.~"~;gm. ~BA/J 
~~~~m~11~!!iH~~~m~~LFN1 :l~ft:2~~cLmT~li~~-~Y~~2~i~ii~~:.3{'~t?3}1~~vY9~iif~tl3~lr~JII3Ms~e~~~ous V-H: x•NOPUS Lll•VIS v·c 42).) 

u~~r~lll · Ll6' CL(2),ML1 'CL[3J .M7I ' CL(4) ,Fl9LI6 ' CL[5) . Fl9ML1 ' CLl6J, 6-lGl 'CLP). VHVI'CLl8J. VH6'CL[9). (9 

71·2'CL(l3), 71•4 'CL(l5J, 58P2' CL [ 16) , 37Pl ' CL( 4 71 . (4 IDENTICALI 
Ab26'CL(l8), 1 · 9II'CL (19) , 12G·I 'CL(20). (3 IOENT ICALI 

~gm:w~s1 !i8~!~~~P1~L1sI&81~LMlri>~M;~i:Wi:s~i;~~rrW :~A6~i9~mw1~M~~n~1~L1~6Ty1.n~:~1u1i81, Hl-5'CLlh ,Hl·39' CL 43 ,N1G9'C (5u),3C52 C [102) , 20.ll~ . 25'CL[l04J,2 9.7 ' CL(ll4) ,167.2'C 1127).) 
HuVHL¥S'CLl27). (IDE.NTlCAL TO I HOUS& V-H-18: Dl.3138) . ) 
HuVHCAMP'CL(32). (IDENTICAL TO I RAT V-H: YTH 34.SHL' CLllJ .) 
HuRSV19VH[36J,HuRSV19CHFNS(38J. (2 IDENTICAL HUMAN V·H·ll; ALSO l HOUSE V-H·IIC; MuRSV19VH'CL(37),) 
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n3 
GZllKRAL NOTES : HtllGll llllVY CHAillS SOllGROUP II (cont'd) 

SET 8 : LES-C' CLI 39) , LES-8' CL ( SO I, LES-A' CLISl). (3 IDENTICAL) 

CDIU : SET I: HuVHLYS'CL(27). (IDENTICAL TO l HOUSE V-H-18: Dl.3[38) .) 
SET 2: HuVHCAKP'Cl.132). (IDENTICAL TO l RAT V-H : YTH 34.SHL' CL(l).) 
SET 3: HullSV19VH(36],HullSV19CHFNS (38J . (2 IDENTICAL HUMAN v-H-11; ALSO I HOUSE V-H-IIC: MuRSV19VH'CL(37) .) 
SET 4: LES- C' CLl39) ,LES-8'CL[50),LES-A' CLl51). (3 IDENTICAL) 

IDDITICAL Sll:TS or J-ICIHIGIDIZS: 

SET 1 : 

SET 2 : 

SET 3 : 
SET 4 : 

SET S : 

SET 6: 

SET 7 : 
SET 8: 

~g: gtJlj · m~n12f~~;~~m~1Am: gtj :f 1 ~3' ~frl51 2A&t !~LmNlT~ffi. ~~~~Jv9gRFj~'A!~~1? c~Ym, viq-MMAN 
v - a - Id: ~oP1'gL~SHA1>2s • ctA ~bL60P2 cL~l8bL63P1 hA19hS6P 1cLt2ShK14 h!2e cT L£33bHN.14'CL f HJ, 
~~~i\=WU1~"L.o; l;&m·~~H~~uh~8b~~ 4 g: cd~~l:fs 8 ' 1701 , KS 7 ' (71] ,K GS L(7 J. F5'CL(73. 

M~L~~A~~~l ;i~I ~ h<m21 '. fil'lrn ·~m~i~m1 cf~·~): ~~i~ ~ bdm :~WHi 6~1; l~~!c~~m~H~t~t;I~8M'~2Lh6J . 
306' CLl43j , 13Pl ' CL(97). 
Pag- l'CL[22). (IDENTICAL TO l HUMAN V-H-I: AND'CL llS): ANO 2 HUMAN V-H-III: RF-SJ2'CL( 3l] ,RF-SJ1'CL ( 46J.) 

~~1m:Hl~!j:~r!;;1'm!~~~~:H!~~1~...J~. mm~Ati~~~~-i~ii-~r? ~G~~1rotL;2I~E~i~~l~M~·cL1211. 
IU H46H' CL 29 , U266' CL(l36). 10Pl'C (1 •I.) 
~ff: gtll~l:r60'Cl.(42) . (2 IDENTICAL HUMAN V-H-11 ; ALSO l HtlMAll V-H-I: 83P2'CL(J8); AND 1 Rlll<AN V-H-III: 

~~~!i5HHi Ji~~~rf~~ .i° 1 HUMAN V-11-Ill: 18/2 ' Cl.(l J. 18/17 ' CLl21 , 18/9 ' CLIJJ, 1/17'CLl4 J ,M43 'CLl6J, 

HUVHLYS' CI.(27),HuVHCAMP'CL(32). (2 IDENTICAL) 
HuRSV19VH(36],HuRSV19CHFNS(38). (2 IDENTICAL HUMAN V-H-11; ALSO I MOUSE V-H-rtC: MuRSV19VH' CLl37] . ) 

SPll:CirIC llOTll:S: HtllGll llllVY CHA.INS StrllGROOP II 

I) 15l'l ' CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
11) n<- OOl'CL : IT CAN BE &XPR£SSED FUNCTIONALLY IN MOUSE MYELOMA CELLS . 
14) C6B2'CL: DERIVED FROM SPLENIC LYMPHOCYTES OF SIX MONTH OLD CHILO WITH SICKLE CELL ANEMIA. 
16) 58P2'CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
1'1) SUP- Tl VB• JA'CL : FROH A PATIENT SUFFERING FROM CHILDHOOD T•CELt. LYMPHOMA WITH J.nv(l4){311.2:.332.2l. THE JNVERSION ON 

i~~O!f=OGUs~rnc~E~E,J:~ ~m frDT~~ ~!N~~&WiiEm~~.,g~vigg ~&f~G~ Mi. RID LECULE CONTAINING PAAT OF 

22} Pag-l'CL: THRE&-DIKENSIONAL MODEL HAS BEEN CONSTRUCTED FOR THIS ANTIBODY. 
25) 8\lVKP'CL : A HYBRID H&AVY CHAlN CONSISTING OF FR'S FROM NEWM ANO COR' S FROM 81-B'CL, AN ANTI-4-HYDROXY-3-NITROPHENACETYL 

CAPROIC ACID HOUSE ANTIBODY; 81-S ' CL HEAVY Cl!AlN HAS A Bll<DING CONSTANT or l.2X10&XP6, AND THIS llYBIUD Hf:AVY 
CHAIN HAS A BINDING CONSTANT OF 1. 9Xl0EXP6. 

27) 
30) 
33) 

36) 

38) 

39) 

41} 
46) 

47) 
49) 

SOJ 

51) 

SJ} 
SO 
SS} 
58) 
60) 

BuVJl:LYS'CL: MA.DE OF FR'S or HUMAN NEW AND CDR'S OF HOUSE 01.3. 
rog- a 'CL: THREE-DIMENSIONAL MODEL HAS BEEN CONSTRUCTED FOR THIS ANTIBODY. 
6a -SC.• CL: 6H-3C4 IS AN ESTABLISHED HUMAN-MOOSE H&TEROHYBRIDOMA WHICH SECRETES A HUMAN IGM-LAKBOA ANTIBODY. THIS 

~~¥~:iET~~ 8:JaiW:...f ~iE~~?x~I~~.THE VH GENE WITH HUMAN IGGl REGION. THE NEW HUMAN IGGl-LAMBDA ANTIBODY FULLY 

lluJISll1SMI: THIS SEQUENCE CONTAINS THE FR' S OF NElft< WITH SOME MODIFICATIONS, ANO CDR' S OP HullSVl9Vll. WHEN COMBINED llITH 
HuRSVl 9VK, THE FV DOES NOT BIND THE VIRUS. 

auasvl9CBJ'K8 : THIS S&QOENCE CONTAINS THE FR'S OF NE""H WITH MORE MODlftCATIONS THAN HURSV19VH, ANO CDR' S OF MuRSVl 9VH. 
l<H&N COKBINED WITH HullSV19VK, THE FV BINDS THE VIRUS. 

LU- C ' CL : !'ROM A P.l\TIENT llITR CHRONIC LYKPROC¥TIC LEUX£KIA. FOR ALIGNMENT, IT IS REOUIRED TO PLACE THREE AMINO ACID 
RESIDUES, GLY ALA ARG, AT POSITION lOOI. 

CS-1 ' CL : CE.W. LINE CESS 
IOCll:' : IT IS A CRY01KMUNOGLOBULIN AND IS DESIGllATED BY THE AUTHORS AS MCE. IN ORDER TO DtFFtR&NTlATE IT FROM ANOTHER 

HCE S£QUE.NCED BY CAPRA ET AL., IT IS DENOTED AS MCE'. 
37Pl ' CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 

Ab17'CL:~s;"~~l~~~~E~6~i-¥o~f~U~~~oM~~~R6SG~i"ll~~iTm~ i~rTrnN~Hio~~ .. t.~"t8oK.TKE RESIDUE AT POSITION IOOJ IS 

L&S- B' CL: FROK A PATIENT WITH CHRONIC LYHPHOCYTIC LEUK&."IIA. FOR ALIGNMt'NT, IT IS REQUIRED TO PLACE THREE AMINO ACID 
RESIDUES, CLY ALA ARG, AT POSITION lOOI. 

Lll:S-.1\' CI.: FROM /\ PATIENT WITH CHRONIC LYMPHOCYTIC LEUKEMIA. FOR ALIGNMENT, IT IS !\£QUIRED TO PLACE THP.1:£ AMINO ACID 
RESIDUES, GLY ALA AR.G, AT POSITION lOOI. 

Ly66' CL : AT POSITION 40 THE SEQUENCE CONNECTS TO THE CONSTANT REGION. 
.JllL2 ' CL: FROM BURKITT' S LYMPHOMA CELL LINES WHICH PRODUCE TRUNCATED HEAVY CHAINS LACKING PART OF VARIABLE REGION 
llZO : IT IS A CRYOIMMl/NOGLOBULIN. 
SPA : IT llAS FROM A CASE OF HEAVY CHAIN DISEASE. 
64Pl' CL: FROM HUMAN FETUS llT 130 DAYS OP GESTATION. 

• THE FOLI.OlllNG WERE EQUALLY ANO MOST FREOUENTLY OCCURRING: 

AT POSITION 

n 
IOOA 
lOOH 
100I 

RESIDUES 
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llUNAll llKAVY CJIADIS S OllCl\OOP III 

0 
I 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 

r 14 
P. 15 

1 l~ 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 

c 32 
D JJ 
P. 34 

i HA 
3~8 
36 
J7 
38 
39 
40 

r u 
P. 42 
2 43 .. 

4~ 
46 
47 
48 
49 
~o 
~I 
52 

S2A 

fNVAAIAllT 
IU:SIDUES 

LEUI. 971 

S£RC. 98) 
GLY C. 99) 
GLYl.99) 

PROC. 961 
CLYl.991 

SERl.961 
LEU C. 971 

SERI .98) 

PH£ I. 97) 

TRP 
VALi. 97) 

ARGl.991 
GLt'C. 99) 

GLYl.99) 

LYSl.98) 

LEU(.99) 

TRP 

VALi. 98) 

~28 LYSl.951 
52C 
53 

c 54 
D 55 
P. 5, 
2 ~~ 

59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 

r eo 
P. u 
3 82A 

821 

VALi. 95) 

GLYI .98) 
ARGI. 98) 
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ARG AAG AAG AAG 
GUI GUI GUI GUI GLH 
ALA Al.A ALA ALA ALA 
PRO PRO PRO PRO PRO 
GLY Gl.Y GLY GLY GLY 

l.YS l.YS l.YS J;YS LYS 
GLY GLY GLY el• GLY 
LllU LIO t.110 LllU LllU 
GLU GW GLU GLX GW 
T1IP T1IP T1IP TIU' 
VAL VAL 
9 l y al.a 

VAL VAL VAL 
SER l.eu SER 

thr 
9 l y 
9 l y 

m 
t yr 

;r: 
up 
Hr 

vol 

thr ••• 
CLY 

ii: :::~~ 
Al.A ALA ALA ALA ALA a.rq arqi U'9 •1:9 •ro •.xv a.r9 ar9 ALA 
ala al.a a1a a l a a1a al.a • l • a.la a.la al.a aJ..a ala ala ala 

val 

~r; 
~ 

~YR TYR 

t hr il.• 

3~~ ~~ mm me~ e~ ~~~~~~~~~ ~~ ~~ e~ 
LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS LYS 

GLY GLY GLr GLY GLY GLY GLY GLY GLY GLY cn;y GLY GLY GLY 
AAG AAG AAG "RG AAG AAG ARG AAG AAG AAG lUtG AAG AAG ARG 
PRB Pll!l Pllll Pill! Pllfl PRlt 2llJ: IHI! Piil< PIOl Pill! Piil< 21111 PIOl 
1.le i le ile ile ile THR THR THR ile aa.n THR THR THR THR 
IT.B ILi: IL& I LI IL& lLll 1L1 1LI 1LI J:IZ 1Llt 1LI: 1LI! lLll 
SER SER SER SU SER SER llElt SER SD llElt 81.R SD SER llElt 
AltG AllG ARO ARG AAG ARO AAG ARG AllG AllG ARG AllG AllG AAG 
ASP ASP ASP ASP ASP ASP ASP ASP ASe "SP ASP ASP ASP ASP 

mm mm~~~ ft~m m mmft~ m ~~~ m 

l ·•U VAL 
aan 

thr 
i l• 
• • .r 20 
&rq' THR 
aap 1LI 
aen KR 
a1 a ARG 

m 
SER 

75 LYS LYS L'tS LYS LYS LYS LYS LYS LYS LYS aan LYS LYS LYS l eu 
76 aer aer ae r aer aer ASN ASN ~SN ASN ASN P.SN ASN ASN ASN tyr 
11 THR THR T KR THR THR TJ:IR - t - t THR .. t THR THR THR THR leu 
18 LEO LEU va l 1.EU LEO ala ala ala a.la t h.r ala ala ala L£U 91.n 
79 TYR TYR TYR TYR TYR pt.. ph• pb• plw plw plw pt.. plw TYR - t 

F 80 

R u 
3 82A 

828 

82C 
83 
8 4 
SS 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
gg 

100 
IOOA 

c 1008 

omg 
R lOOE 
3 IOOF 

IOOG 
lOOH 
IOOt 
lOOJ 
lOOK 

101 
102 
103 
104 
105 

106 
, 107 
R 108 qn 

111 
112 
U3 

LED 
GLN 
MST 
ASN 
ar9 
LEU 

tt: 
GW 
ASP 

THR 
AL& 
VAL 
TYll 
'fYR 

CYS 
vol 
9ly 
ASN 
TYR 

1Ztl LllU 
GL.~ GLN 
Mn NET 
ASN ASN 
• .r11 a.r9 
L&U LEU 

tr: tt: 
GLU GLU 
ASP ASP 

THR THR 
AL& ALA 
VAL VAL 
TYll TYll 
TYR TYR 
CY-S CYS 
val val 
y l y 9ly 
ASN ASN 
TYR TYR 

THR THR THR 
CLY GLY CL't 
THR THR THR 
V-'L VAL VAL 

ASP ASP ASP 
TYR TYR T'!R 
TRP TRP TU 
GLY GLY GLY 
GLN GLN GLH 

GLY OLY OLY 
TllR TU TU 
LEU LEU LEU 
VM1 VAL VAL 
TffR tr:Hlt THa 
VAL VAL VAi.i 
SSR S81t SER 
KR Sill sat 

LEO 
GUI 
14"1' 
ASN 
•"II 
LEU 

tr: 
GW 
ASP 

THR 
ALA 
VAL 
TYll 
TYll 

CYS 
val 
y l y 
ASN 
TYR 

l.&O 
GLN 
Mft 
ASN 
er9 
Ll!O 

tr: 
L&U t.BD LEO L&U L&U LEU LllU LCD 
ARG ARG ARG ARG ARG ARG ARG ARG 
pro p·ro pro p ·ro pro pro pro pro 

GLU 
ASP :;,mtl~ :~ mm m m 
THR THR THR THI\ THR THR THR THR 
ALA ALA ALA ALA ALA AL& ALA ALA 
VAL l eu l eu l eu 1• u l eu leu l eu 
TYR Tn Tn:t TY:R nil nR T'Yll nit 
TYR 'l'YR T'YR TYft TYR TYR 'l'YR TYR 

CYS 
val. 
9 l y 
ASN 
TYR 

CYS CYS CYS CYS CYS crs 
th.r thr t br t.hr: thr thr 
pro pro p r o pro pro pro 
PRO PRO PRO PRO PRO PRO 
PRO PRO PRO PRO PRO PRO 

CYS 
thr 
pro 
PRO 
PRO 

THR 
ALA 
l • u 
mt 
'l'Ylt 

CYS 
•Ju: 
pro 
PRO 
PAO 

THR THR GLU GLU GLU GW GW GLU GLU GW 
ILE: GLY VAL VAL VAL VAL VAL VAL VAL VAL 
THR THR GLU GLU GLl.l GLU C::LU GLU GLU <:LU 
!LE VAL SER SER SER SER SER SER SER SER 

LEU LEU LEU LEU LEU LEU LEU LEU 

LEO LCD 

~~ ~ 
GW GWC 
ASP ASX 

THR THR 
AL& AL& 
VAL VAL 
TYll T:nt 
HR TYR 

CYS CYS 

!I! Hi 
GLY 
PRO 

ASP ASP ARG ARG ARG ARG ARG ARG ARG ARG ASP 
TYi\ T'l'R SER SER SER SER SER SER SER SER TYR 
TRP 'l'RI' TRP \'RP !l'RI! TRP TRP TRP S'U TRP TRP 
GIOY GIOY GLY COLY GLY GIOY GIOY GLY GLY GLY GLY 
GLN GLN ARG ARG ARG ARG ARG ARG ARG ARG GL!I 

CL'f CLY ClLY BL'f OLY: GLY Gt.'f C1LY 
l'HR Tlilt THR !11lR Tllll THR TKR THR 
LEU LEU LEU LEU LEU LEU LEU LEU 
VAL VMO VA.ti VAL VAL VAL VM1 VAJJ 
THR T:HR THR TRR Tffll TffR THll TllR 
VIJ.! V.Ali VU. VAlt 
S£R SER SD S£R 
SD S&ll Sill S&lt 

QJ;Y Gt.Y GLY 
THR 11"HR TU 
LEU LEU LEU 
VAli VAlo VAL 
...... HR fllll 
VAL VAll 
SER SER 
SD SD 

aen 
H r 
l.u 
UIJ 
aJ.• 
glu 

:..-r 
al• 
vol 

tyr 
tyr 

;!! 
'""II 

Mll1' 
Hr 
SER 

LEO 
ARG 
tlu: 
GLU 
ASP 

THI\ 
AL& 
VAL 
TYR 
TYR 

C'l'S 
ALA 
l ·• U. 

LEU 

GLU 
ALA 

TYR 
SER 

LEU 

ASP 
VAL 

GLY 

VAL ...... 
VAL 

LEU 
GW 
sn 
GLY 
GLY 

GLY 
LEU 
VAL 
GLN 
PAO 

m;r 
GLY 
SER 
LIO 
ARG 

LEO 
SZlt 
CYS 
ALA 
ALA 

SD 
GLY 
PD m 
SER 
SEI\ 
TYR 
ALA 
MET 

S£R 

'l'llP 
VAL 

AllG 
OLll 
ALA 

GLU GLU GLU GW Gl.U GLU 
VAL VAL VAL VAL VAL VAL 
GUI GLN GLN GUI GIA' GLN 
LllU Lilli LSD LllU LZll L&U 

LEU .-al. ...-al. val. 
9ln GLX GLU GW 
sa au SltR sea 
GLI GLY GLY GLY 
GLI GLY GLY GLY 

GLY GLY GLY GLY 
LEU LEU LEU LEU 
VAL VAL VAL ile 

~~~~ ~~~ 
GLY GLY GLY on 
GLY GLY GLY GLY 
Sltlt SEI\ S£R Sltlt 
UV LIO LCU LIO 
ARG ARG ARG ARG 

LEU ¥91 

L1ll ~~ 
GLY GLY 
Gt.Y GLY 

GLY GLY 
LEU LEU 
VAL VAL 
GL>I GWC 
PltO PAO 

G'tY G.t.Y 
GLY GLY 
m sn 
LEO LIO 
ARG ARG 

LEU LEU LEU LEU LEU LEU 

~ ~~ g: g; g~ ~~~ 
ALA ALA ALA ALA AI,.A .A-LA 
ALA ALA ALA ALA ALA ALA 

S&ll S&R 5.lllt Sltlt 
GLY GLY GLY GLY 
P'Kll PR& PRE en 
THR 1le THR THR 
PH£ PHE PH£ val 
SER pro SER SER 

StR aJ.• t lu: 
TYR TYR ua aan * ~Hm 
SE:R 

""" ASN 
.. n 

L&U 
ARG 
val 
GLX 
ASX 

THR 
ALA 
VAL 
'l'Tlt 
1'YR 

C'l'S 
ALA 
ar9 
ASX 
ARG 

LEU 
GLY 
PRO 
THR 
ALA 

CYS 
SER 
VAL 

TIU' 
viu. 

pro 

m 
PRO 
GLY 

m 
LEU 

Al.A 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TU 

C>'S 
ALA 
&r 9 

sat Sltlt 
GLY GLY 
en PD 
H r 
PHE 

SER 
pro 
e 1tr 
ALA 
MET 

SER 

ll&Y 
ASN 
9ly 

LIO 
ARG 
ALA 
GLX 
ASX 

9ly m 
TYR 
'l'Xll 

CYS 
••l ••r 
ASX 
VAL 
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lnDl»I ll&AVY CHAINS SOBGROUP III (cont'd) 

94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111' 112 113• 114• llS 116• 117• 118• 
FOR BEN PS 13Pl Hll' WAT LOW JOR BRO V.N. CAM GM &IK SKI il&I Ii& AV! A-Gl EVA 8-Gl e - G2b ESM e -G2a C-G2• A-G2• 

0 
l GLU 
2 u . 
3 GLN • -5 nl 
6 GLU 
7 ... 
8 m;y, 
9 Glill 

10 GLY 
11 LEU 
12 VAL 
13 ~r; r 14 

R 15 ca 
1 16 GLY 

17 ... 
18 QU 
19 ARG 

20 L£U 
21 -22 en 
23 ALA 
2 4 ALA 

25 -26 GLY 
27 -28 

'~ 29 

30 gly 
31 thr 

c 32 ala 
33 ~J D 3 4 

R 
1 35 SER 

35A 
3S8 
36 
37 

38 
39 
40 

r 41 

R 42 

2 43 
44 
4S 
46 
47 

48 
49 
so 
SI 
52 

52A 
528 
S2C 
SJ 

c S4 

D SS 
R 56 
2 S7 

58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

r 80 
R 81 

82 -3 82A ASX 
828 gly 

82C UID 
83 ~I! 8 4 
8S GLX 
86 ASX 

87 THR 
8 8 ~!! 89 
90 ftll 
91 m 
92 era 
93 thr 
94 thr 
95 ASX 
96 GLX 

97 SER 
98 ALA 
99 THR 

100 ALA 
100A PH& 

C 1008 PHE 
D lOOC 

1000 
R 100£ 
3 1oor 

lOOG 
lOOH 
1001 
lOOJ 
lOOK 

101 
102 
103 
104 
105 

106 
r 101 
R 108 
4 109 

110 

111 
112 
113 

(III) (SHA) ' CL ' CL I I I 

GLU 
VAL 
GLN -nl 
GLU -am 
GL'f 

GLY 
LEO 
ala 
GLN 
MO 

OliY 
GLY -QU 
ARG 

LEU 
ala 
c:n 
ALA 
ALA -GLY -THR 
PHE 
SER 

thr 
thr 

~ 
arg 

..... 
VJW -

I I 

GLU 
VAL 
GLN 
um 
-t 
GLU ... 
GL't 
8L"I 

GLY 
val. 
VAL 

~ 
OL>I 
GL¥ ... ...... 
ARG 

LEU -C:YS 

-ASX 
SER 

uo 
ARG 
l.• u 
GLX 
ASX 

THR 

3!l 
"" pbe 

Cll8 
ALA 
thr 
LEU 
ASX 

--THR 
na -"""' ASP 
ASN 
S£R 

t.YS 
ASN 
THR 
LEU 
TYR 

usu 
GLtl -ASN 
SER 

uni 
ARG 
ALA 
GLU 
ASP 

THR 
Ill.a 
VAL 
m 
ttll 

en 
ALA 

SER 
GLY 

ALA 
ALA 

ALA 
PH& 

ASP 
ILE ... 
m;y 
GLll 

Gt;Y 
a a 
MET 
VAil 
m 
VJIJl 
8Zll ... 

--- --- --- ---
GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL 
GLN Gl<N GLN GLN GLN 
LIED au uni mu uu 
val. val • • .l •al T&l 
GW GLU GLU GLU GLU 
Ult ·Ultft11808D 
aLX 8LY QL~ GU GI;¥ 
GU GLY GLY GU GU 

GLY GLY GLY GLY ala 
L£U L£U LEU LEU LEU 
VAL VAL VAL VAL VAL 

~~~~= 
GL"r U'r tn.'< m.r, GJ;¥ 
GLY GLY GLY GLY GLY ........ .. _ 
r;sQ LSU i:.sa LZO ltSU 
lya ARG ARG ARG ARC 

LEU LEU LEU •al LEU ... ............ 
as aa era c:r.s CYS 

~~~~ ~tim 
SSll UR HR .... 
GLY CLY val GLY GLY ...... ___ 
THR THR THR THR THR 
PllE PH& PllE PH& PHE 

SER ux pb! SER ala 
SER tbr tb..r aaa ala 
TY-R TYR TYR TYR TYR 

thr v al ••r th.r 
MET MET MET HET 

• al ........ ly• 

--- --- --·- --- --- --- -- ---ekl'. ek~ ek~ e~ e~ ~:£ ek~ m GLU GLU GLU GLU 
VAL VAL VAL VAL 

GLN GLN GLN GLN GLN GLH GLN GLN GLH CLN GLN GLN 
r.su L&V £SU r.su um ...., ~u ..au LZO U:U u:u u:u 

Gta G~ G~~ Gt~ Gt~ ~~ G~~ 8~ • val. LEU LEU 
GLU GLU GLU GLU 

ftllftllm!lllllHR ARllllllHR ... ... I ' 6£1' GT & 'I GIOI' Glt'f Glf'I Gl;Z 81ii'f; Gt; .. GU GLY GL"' 
GL~ GLY GU GU GLY GLY GU ~ CLY GLY GJ;Y gg, 

GLY Gl.Y al-a GLY aax ala GLY GLY GLY GLY GLY GLY •er LEU LEU L.EU LEU L.£0 LEU LEU LEO LEU LEU LEU 
VAL VAL VAL VA1. VAL VAL VAL VAL VAL VAL VAL VAL 

~ r~~ ....,_, ~~~~ ~i~ GLN GLN GLN 
PtlO HO PllO no 

en.-.; GO &'le ~ 8£'1 GI/I lilfY Gll'I GI>¥ GllY fil);I' .... ,. 
:r; ~~~~i~ illill CLY 9lu GLY GLY - .... .... 
m:u um UnJ um a:;:m mo u:u u:u £SU ..... au ..... 
ARG l y • ARG ARG l y • ARG A.RG ARG ARG ARG ARG ARG 

LEU LEO LEU LEU LEU LEU LEU LEU LEU .-al LEU LEU ... ~~m~-~ ... 
CY8 

ALA ALA At.A At.A Al.A val ALA ALA ALA ALA ALA ALA 
ALA ALA .-al t.U ALA ALA ALA A.LA ALA ALA ALA ALA 

HRSllllaaa t hrHR ARll&ltaR SUll&ll .... 8SR 
GLY GLY GLY GLY GLY GLY GLY G.LY GLY GLY GLY GLY 
u • .-m ~..am ....... 

THR THR ala THR l eu THR 
PH.I! PHt PHE PH£ l eu PH£ PHE 

SER aaa SER 9ly SER 

ala 
au:: 9ly • •• tbr 
TYR ee.r TYR TYR 

MET ~ ~i; 2i~ ...... 
VAii 

ALA 

GLU GLU GLU GLU 
VAL VAL VAL VAL 
GLH GLN GLH Gl.N 
u:u LIEU £SU LIEU 

val. LEU val. val 
GLU GLU GW GW 
8SR ... sea SIJt 
GLY GLY GLY GLY 
CLY GJ;Y GJ;Y GLY 

GLY GLY GLY GLY 
LEU LEU LEU LEU 
VAL VAL VAL VAL 

i~ GLN GLN ~ no no 
W.\I GLI fill;'f GJ;Y 
GLY GLY GLY GLY ... ... 
au t&ll au LU 
ARG ARG ARG ARG 

LEU LEU LEU LEU .... 
CYS 
ALA ALA ALA 1'LA 
ALA ALA ALA ALA 

Ult sea -GLY GLY 
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11D1GN KU.VY CllAIMS S11llGllOQP III (cont ' d) 

r 
R 
1 

c 
D 
R 
1 

r 
R 
2 

c 
D 
R 
2 

I' 
R 
3 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

JO 
31 
32 
33 
34 

3!> 
3511 
358 
36 
37 

38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
so 
51 
S2 

52A 
528 
52C 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
82A 
828 

82C 
83 
84 
es 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 

97 
98 
99 

100 
IOOA 

c 1008 

D igg~ 
R IOOE 
3 I OOF 

IOOG 
!OOH 
1001 
IOOJ 
IOOK 

101 
102 
103 
104 
105 

106 
r 101 
R 108 •m 

111 
112 
113 

119' 120· 121' 122• 123' 124 125 126 127' 128• 129• 130• 131 ' 132• 133 IJ4 135 136 137• 138 139 140 
LR ~~ ~t~l H-G2a A-G2b K-G2 c ; GI ~~~~) ERi ~~t WO HEI KN H-G2b c-G2b r ; Gl T~: ~~ ff[ ~t~7 ~~t6 WAG 

I I I I 'CL I 
I 

GLU GLU GW GW 
VAL VAL VAL VAL VAL 

GLU GLU GLU G.LU GLO GLU GLU GW GW ~m GLU 
al.a V~L VAL VAL VAL VAL VAL VAL VAL VAL 

GLU GLU GLU GLU 
VAL VAL VAL VAL 

GLH GLH GLH GLH 
tltO um um um um 

GLN hl• GLN GLN GLN GLN GLN GLH GLN l eu GLN 
um um um uw uw UtU I.SQ uw I.SQ um Ll!1l .. t 2s~ ~ ~; GLN 

LZU 

••l ... i yaJ. val. val. • al va l va l yaJ. ••l ••l v• l v•l val. v&l va l ... 1 val •al val val 
GLU GLU GLU GW GLU 
SER Hit sat I SD 
GL'< GI;Y GliY GL"Y GLY 

GLU GLU GLU GLU GLU GLO GLU GLU GLU GLU GLU :a Sltll81t11SD KR SER SD SER I so Sltll SltR 
GliY GLY, GLY GLY GLY Glilf Gt;Y GLY GliY GLJ' GLY GLY 

GLU GLU GLU GLU 
SEil SD SD SER 
Gt.Y GLY GLY GLY 

GLY GLY GLY m:;y GU GL"Y GliY GliY GliY GLY GL"Y GLY GLY. GLY GliY GLY GliY GJ.Y GLY GLY a£Y 
GLY GLY GLY GLY 
LEU LEU LEU LEU LEU ~~(; ffi: ~~ GLY GLY GLY GLY GLY GLY CLY Yal .. p 

LEU LEU LEU LEU LEU L EU va l ••_r aar ~iii ~~~ ~t8 GLY ••r 
VAL VAL VAL VAL VAL ile VAL VAL VAL VAL VAL VAL VAL VAL VAL i.le VAL VAL VAL il• 
GLN GLN GLH GLN GLN 
PllO PllO PllO ""° PRO ~~ ~16 ~~ GLN GLN GLN GLN GLN GLX ~~PRO a >09 

PRO PRO PRO PRO PRO ""° ear ~:.:a~~~ GLll 
PRO 

GL"Y GLY GL"Y GLY GL"Y 
GLY GLY GLY 
salt Sltl\ saa saa UR 
um um um um uw 

GLY GLY GliY GLY Gl.Y GLY GLY GLY GLY GLY GLY GLY :a GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY Hr 
SD SER SER SSR SER HR SCR Ult SER ~ LSO LSO I.SO LllO L&U um L8U I.BU um LltU L&tJ 

GLY GLY GI.ti 8"0 GLY ~lu GLY LY 

~~ ilH~~ ug 
H r 

AAG ARG AAG ARC lya ARC AAG AAG AAG AAG ARG AAG ARG AAG ARG lya 9ln 
LEU LEU LEU LEU ile LEU LEU LEU LEU LEU LEU LEU LEU 1.£U LEU LEU 

SIU! -
SSlt SD 

CYS CYS CYS CYS CYS 

LEU LEU 8"9 so pro 
CYS CYS ... 

Al.A Al.A Al.A 
Al.A Al.A Al.A ALA Al.A 

thr glu ~lu 
ALA Yal Al.A hr 

glu m 
SIUl SI.It UR SER 
CLY GLY GLY GLY 

S&R HI\ SER 

~~ ~~: GLY 
PH:B 

Sl<R Cy• 

:3 ear 
gly 
ear 

PH£ ila tb" 
SER 

phAI 
9ly 
.. p 
hla 

MET 

arg 
pbe 
gl.n 

GLY 
llRG 
... i 
THR 
.. t 
tb.r 
.MG 
ASP 
ala 
SER 

pba 
ear 
THR •l• 
TYR -· aap 
l ·e U 

m 
I.BU 
AAG 
••• 
~~ 
••r 
A1'11 
VAL 

~ 
CYS 
ALA 
LYS 
SER 
l\SP 

PRO 
PH& 
TRP 
SER 
l>.SP 

TYR 
TYR 
ASN 
PHE 
ASP 

TYR 
SER 
TYR 
THR 
LEU 

ASP 
VAL 
irRP 
GLY 
GLN 

GLY 
TKR 
THR 
VAli 
TRlt 

VAL 
an 
Sl!ll 

14 1 
LAMBDA 
- VHS2 

' CL 

TYR 

u:u 
GLN 
M&T 
ASN 
SER 

LBU 
ARG 
Al.A 
GLU 
ASP ... 
ALA 
VAL 
TYR 
TYlt 

CYS 
Al.A 
tb.r 
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~ llJUWY CBAXllS SUBGROUP III (cont ' d) 

r 
R 
1 

c 
D 
R 
1 

r 
R 
2 

c 
D 
R 
2 

r 
R 
3 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
JI 
32 
33 
34 
35 
35A 
358 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
4 9 
50 
51 
52 
52A 
528 
52C 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
8 2 
8 2A 
82B 
82C 
83 
84 
85 
86 
87 
88 
8 9 
90 
91 
92 
93 
9 4 
95 
96 

97 
98 
99 

100 
IOOA 

c 1008 

orn&g 
R 100£ 
3 lOOF 

l OOG 
! OOH 
1001 
lOOJ 
lOOK 

101 
102 
103 
104 
10~ 

106 
r 107 
R 108 
q~g 
lll 
112 
113 

1 42 • 143• 14 4 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 
R. K. GOE PAL POD DB LBW LAMBDA HA GIT SEI KOO BER HIN IOU SHE: LIV PltT H.ER MOY PIT TOL CRI GLU SMM PAC THA KAR PAR 

GUI 
VAL 
GL!I 
LCIJ 

val 
GLU 

"" GLY 
GLY 
GLY 
val 
VAL 

=~ 
GLY 
GLY 
SBll 
u:o 
AAG 
val 

11 'CL 14 - VH32 -IGG 
f ' CL ' CL I 

I 

GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL 
GL.N GLN GLN hi• hi• 
LCIJ u:u LCIJ 
val LEU val va.l val 
GLU GLU GLU 
an SER 
GLY GLY GLY 
GLY GLY GLY GLY GLY 

~~~ ti6 r~~ t~C !!! 
VAL VAL VAL VAL = ~~ i~ ly• i~ 
GLY G.LY GLY 
GLY GLY GLY 
UR S&R SER 

LSU L&U L&U L&U 
ARC ARG lye ly• 
LEU LEU LEU LEU 

ALA 
S&ll "" CYS CYS 

ALA ALA val 
SER SER 
a l • .. p 

• .• .r 

ASN 
SER 

LEO 
ARG 
ALA 
GLU 
ASP 
THR 
ALA 
VA L 
TYlt 
ttR 

C:'JS 
val 
LYS 

Yal v al. LEU val va l val. val Y&l val Ya.l Ya1 val Yal Ya.1 
GLU GLU GLU GLU GLU GLU GLU GLU GLU CLU GLU GLU GLU 
SER 51111 Sllll SCR SER SER Slllt HR Hit Hit HR "" an 
GJ;T GLY GLl' GLY GLY G:LY GLY GLY GLr GLY GLY GLY CLY 
GLY GLY m;y GLY GLY GU GLY GJ;Y GJ;Y CD;Y Gt;Y GJ.Y GLY GJ;Y 

GLY ala CLY GLY GLY GLY GLY GLY GLY GLY CLY GLY CLY CLY 
LEU LEO LEU LEU LEU LEU LEU LEO LEU LEU LEU LEU LEU LEU 
VA!. VAL VAi. V~ VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 

I~ ~I~ 
GLY 

GLY 

u:u 
AAG 
LEU 

va.l val val. 9la val val. val 

~~ ~~ 3~ ~~ 
Cll.Y GLY GLY GLY CLY 
GLY Glf't GLY Gl.Y GLY Gl,Y G:t:Y 
GLY GLY GLY GLY GLY GLY GLY 
LEU LEU val L.tU LEU LEU val. 
VAL VAL VAL VAL VAL VAL ala 

~~ i~: m 
GLY 

G.LY Gl.Y 

LEU u:u 
thr ARC 
LEU LEU 

ALA .. 1 
ALA qly 
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llOllUI ll&AVY CllADIS StlllGJIOOP III (cont'd) 

170 171 172 173 174 175 176 177 17B 179 IBO lBl 
PAV NA SI.A LES ANT GRA ARP HOOi CRA GUI Jl.'< BUS 

l~ GLT tlQ ~~ ~~ ~ GLT ~1i 
l2 VAL VAL VAL 
I) GI.'< GLN 

r 14 nonono 
Ill IS 
l l~ 

II 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 

c 32 
D J3 

Ill ~: 
l 3SA 

358 
36 
37 
J8 
39 
40 

r 41 
Ill 42 
2 43 

44 
0 
46 
41 
41 
49 
50 
51 
S2 
52A 
528 
52C 
53 

c 54 
D 55 
Ill 56 

2 ~~ 
59 
60 
61 
62 
63 
64 

65 
66 
61 
68 
69 
10 
11 
72 
73 
14 

15 
76 
11 
7B 
19 

r eo 
Ill n 
3 82A 

828 
82C 
83 
14 
85 
86 
87 .. 
19 
90 
91 
92 
9J 
94 
95 
96 
97 
91 SER 
99 ASP 

100 TTR 
IOOA HIS 

C 1001 TYR 

D 18~ fil 
Ill 100£ ---
3 lOOF ---

IOOG --
lOOH --
IOOI --
lOOJ --
lOOK Hl!T 
101 VAL 
102 THR 
103 VAL 
104 SER 
105 SER 
106 ALA 

F 107 SER 
R lg8 m 
4 l1i GLT 

111 
112 
113 

.. 1 

• a l 

I 'CL • 

PRO 
PRO 

PRO 
PRO 
GLU 
VAL 
GW 

S&R 
LEU 

ARG 
SER ... 
ga;y 
ARG 
Gt.T 
l'RR 
LEU 
VIW 
UR 

... 
qly 

331 

182 183 184 18S I Of I or OCCURR£NC&S 
RE 70Pl DOS BAL SEOUENCES AMINO or MOST COl<HON 

'CL ACIDS AMINO ACID 

c:x• 
GW 
ARG 

PRO 
GLT 
ASP 
GLT 
S&R 
TTR 
TYR 
TTR 
TTR 
GLY 
MET 

ASP 
VAL .... 
m;y 
GLll 
QLY 
Clllt 
THR 

""" nta 

""" au 
au 

pea pea 
•e..r ••.r 
n l ¥a1 
ala a,l a 
._ ... 9lx 

172 
174 
172 
IH 
172 
164 
151 
16] 
171 
161 
167 
163 
144 
141 
141 
143 
136 
145 
140 
143 
116 
117 
128 
132 
124 
124 
112 
104 
108 
103 
100 
103 

98 
101 

97 

91 
92 
90 
90 
91 
87 
87 
17 
17 ., 
86 
0 
86 
86 
86 
86 
es 
n 
20 
20 
85 .. 
13 
n 
IS 
84 
85 ., 
85 
86 
86 
85 
85 
85 
86 
86 
86 
86 
86 
85 
84 
84 
es 
BS 
BS 
B4 
85 
85 
85 
92 
93 
9J 
93 
93 
94 
94 
94 
94 
94 
94 
95 
95 
94 

" n 
79 
80 
11 

" 14 
73 

" 51 
42 
32 
28 
IS 
13 
12 
15 
24 
29 
10 
73 
76 
76 
76 
11 
16 
76 
75 
75 
60 
59 
S7 

1 
7 
8 
5 

6~ 8 
3 
2 
J 

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

9, 10 
II 
10 
13 

1 

12 

14 
1 

12, 1) 

13 
2 
5 

12 
9 

10 
13 

9 
14 
3 

I 
4 

II 
17 

18, 19 
11 
II 
14 
16 
17 

12 
13 
10 • 9 

6 
5 
7 
8 
4 

• 10 
4 
2 

4.5 
2 
4 
6 
2 
J 
2 
I 
3 

136(GW) 
158(VALI 

148 CGLN). 14 7 IGL.'<I 
163 (LEU) 
129(VALI 

149(GW), 1461GWI 
155 (SERI 
162 (GLT) 
169 IGLTI 
131(GLTI 
Ill ILEUI 
154 (VAL) 

1061GLNI, 101 (GLl<I 
142 (PRO) 

139(GLTI 
1161GLTI 
131 (SERI 
141 (LEU) 
1241ARGI 
131 (LEUI 
111 (SERI 

lMlml 
116CALAI 
122 CSER) 
117 IGLTI 
109 (PHEI 

mi~~I 
90 (SERI 

m~w 
35 (ALA! 
85 (NET 

39 (SER) 

91 (TRP) 
89 (VALi 
89 (AJtGI 
89 (GLNI 
84 (ALAI 
75 (PRO) 
86 (GLTI 
85 (LYS) 

~mi~: 
71(GL~~·(m?LUI 

84(VALI 
40 ISEJll 
21 IVALI 
7311LEI 
38fSER) 
22 (GLYI 
191LYSI 

8(THRI 
31 IA.SPl,26(ASP) 

56(CLTI 
l7 (GLTI 
20(SERI 
46(TKR) 
46CTYR) 
79(TYRI 

62CALAI 
51 (AS~\ j~~~A.SPI 

82 (VAd 
70CLYS) 

83 (GLYI 

=~1~~! 
~:nm 
::imi 

71!ASPl,691ASP! 
50 cAs~~·cm~sN 

77 (LYS) 
71 (ASN), 67 CASNI 

mm~: 
14 CTYR) 
81 (LEU) 

77 (GLN), 75 (GLNI 
89CK£Tl 

71 IASNI, 68 (ASNI 
76(SER) 

mtlg! 
55(ALA) 

ii:~~!: m~~! 
881THJI) 
89(ALAI 
77CVALI 
9)(TYRI 
92CTTRI 
94(CYS) 
70(ALAI 
31 IARGI 

15( • l,15(GLY) 
14 CARGI 
12( • ) 
11 CGLY) 
11 C • ) 

:m~m 
ll(SEltl 

91GLY) 

lt:T;R~ 
5CTYR) 
7(TYR) 
6(TYRI 

~I~~! 
21 (PHEI 

50<AS~~ 1;ms•> 

Him! 
61(GLNI,591GLN) 

H!m! 
~: ~~~l 
12 TKR) 

59lVALI 59 SERI 
55 S&Rl 

VAJUABILITT 

8.9 
1. 1 

9.3. 9. 4 
S.2 

8., II. 
5.s.5.6 

3.1 
2. 
3. 

6.4. 7. 7 
5.1 
3.2 

9.5, 10. 
5 . 2 
3. 
6.2 
5.2 
5.1 
4.5 ... 
5.2 
2. 

9. 6, 11. 
5. 1 

3. 
6. 4 
4. I 

12. 
6. 7 

10 •• 11. 
31. 
19. 
36. 

B .3 
30. 

1. 
3.1 
2. 
2. 
7.6 
4. 6 
2 . 

3.1 
3. 4 
2. 

3. 3, 3.s 
I. 

2. 
lS. 
57. 
8.2 

21., 29. 

33 .• 39. 
13. 
22. 
54. 
17. 
26 . 
3.2 
9.6 

13 • • 14. 
1.3 
5.2 
6.1 
3.1 
3.1 
3.1 
5. 7 
3.1 

3.1 
3.1 

4.8,4.9 
6. 1,-,. 

2.2 
6. 6 

6 •• 7. 6 
1. J 

'· 9 4.6 
3.1 

6. 6 . 6.8 
2 .1 

1. 9 
14. 

4.6, 6.2 
3.1. 3. 3 

5.3 
J.2 
8.5 
).1 
J.1 

1. 
5.4 

34. 
90. 

100 •• uo. 
120. 
120. 
94. 
83 . 

11. , 12. 
25. 
4.2 
2. 

5 ., 6.4 

2. 
4 .2 
7. 1 
2. 
J.1 

2. 
1. 
3.1 
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A>ITDIODY SP&CUICITUS: llOMllH DAVY CBAINS SOBGl\OOP III 

11 
2) 

31 
41 
1) 

18/2 ' CL : ANTI-ONA AUTOANTIBODY HY8R100W. 
18/11 ' CL : ANTI-ONA AUTOANTI800Y HY8RlOOMA 
18/9 ' CL : ANTI-DNA AUTOANTIBOOY HYBRlDOMA 
1/17'CL: ANTI-ONA AUTOANTIBOOY HYBRIOOHA 
Rr2- 1/11 : PLATE-BtNDtNG ANTI-DNA AUTOANTIBOOY 
4Cl.2 ' Cl. : ANTI-MALIGNANT TUMOR, ESPECIALLY WNG SQUAMOUS CELL CARCINOMA, HYBRIOOHA 
Ab18' CL : POLYREACTIVE A!JTOANTIBOOY 
Ab25' CL : ANTI-THYROCLO&ULIN AU'TOANTIBODY 
U-Ja.l ' Cl.: ANTI-IGGl, IGG2, IGG4 , IGG3m(St) RHEUY.ATOrD FACTOR 
Gr4/1.1 'CL: ANT I-TETANUS TOXOIO 
112>21' CL : POLYREACTIVE AUTOANTIBOOY 
J<DU6B'CL: ANTI-ONA HYBRIDOMA 
IU'-SJ2'CL: ANTI-IGGl, IGG2, 1GG4 RHEUMATOID FACTOR 
llll. U ' CL : Ar<Tl-MYEl.IN-ASSOCtATED GLYCOPROTEIN HYBRIOOMA 
RF-TS2 ' CL: ANTI-IGGl, IGG2, IGG4 RHEUMATOID FACTOR 
306' CL : ANTI-HIV 9p4l 
PON: ANTI-HUMAN GAMMA GI GLOBULIN; PO IDIOTYPE 
U •SJl' CL: ANTl•IGG RHEUMATOlD !"AC1'0R 
RA: ANTI-3 , 4-PYRWYLATED GALACTOSE MONOCLONAi. 
tM 'Ct.: ANTI-Sm AUTOANTIBOOY HYBRIDOMA 
U.Y: ANTI-HUMAN GAMMA GI ANO G3 GLOBULINS; PO lDlOTYl'E 
T'OJI: COLD AGGLUTINlll WITH ANTL-PR ACTIVITY 

10) 
Ill 
12) 
13) 
20) 
24) 
29) 
31) 
411 
42) 
43) 
45) 
46) 
41) 

48) 
Sii 
59) 
141 1B11 ' CL: HETEROHYDRIDOMA ANTIBODY TO LYMPHOMA CELLS POSS&SStNG IOIOTOPE REACTING WITH ANTI-lDIOTYPE 1011 AFTER 

TREATMENT WITH 1011. 
15) 1Bl'CL: H&TEROHYBRIOOMA ANTIBOOY TO LYMPHOMA CELLS POSSESSING 

TREATMENT WITH 7Dl l. 
IOIOTOPE REACTING WITH ANTI-IOIOTYPE 1011 BEFORE 

16) 333'CL: HETEROHYBRIDOMA ANTI BODY TO LYHPHOl'.A CELLS POSSESSING 
TREATMENT WITH 1011. 

IOIOTOPE REACTING WITH ANTl-IOIOTYPE 7011 BEFORE 

77) 112'CL: HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING 
WITH 7011. 

rDtOTOPE REACTING WITH ANTI-IOIOTYPE 7011 AFTER TREATMENT 

181 125'0.: HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING 
WITH 101 I. 

IOIOTOPE REACTING WITH AllTI-IDlOTYPE 7011 AFTER TREATMENT 

19) 115 'CL: HETEROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING !OIOTOPE REACTING WITH ANTI-IOIOTYPE 7Dll AFTER TREATMENT 
WITH 7011. 

801 2Cl2'CL : HETEROHYBRIOOMA ANTIBODY TO LYMPHOMA CELLS POSSESSING IDIOTOPE REAC'l'ING WITH ANTI-!DIOTYPE 1011 8£FORE 
TREATMENT WITH 7011. 

81) 2JU2 ' CL : HET£ROHYBRIDOMA ANTIBODY TO LYMPHOMA CELLS POSSESSTNG !OIOTOPE REACTING WITH ANTI-IDIOTYPE 7011 BEFORE 
TREATMENT WITH 7011. 

83) l'R : ANTl-PHOSPHOCHOLlNE I BINDING CONSTANT•6. 4Xl0EXP4 I 
111) A-Gl : ANTI-Haemophilus influenzae TYPE b CAPSUl..AR POLYSACCHARIDE 
113) 8 - Cl : ANTI -Haernophilus 1ntluent.ae 1'YP£ b CAPSULAR POLYSA.CCH.ARID£ 
114) 8-G2b : ANTI-Haemophl.lu.s influen:z.ae TYPE b CAPSULAR POLYSACCHARIDE 
116) B-G2a : ANT I-Haemophilus ln!luenzae TYPE b CAPSULAR POLYSACCHARIOE 
11 '1) C-G2• : ANTI-Haemophilua influenz.ae TYPE b CAPSULAR POLYSACCHARIDE 
118) A- C2• : ANTI-Haemoph llus intluenzae TYP& b CAPSULAR POLYSACCHAR10£ 
119) 8 - G.:2• : A.NTl-H&911'1ophilus intluent.ae TYPE b CAPSULAR POLYSACCHARIDE 
120) A- C2b : ANTI-Haemophilus influenzilie TYPE b CAl>SUI..AR i>OLYSACCHARIDE 
121) lt- 02 : A.NTI-Haemophilus influenza& TYPE b CAPSULAR POLYSACCHAJUOE 
122) C- Cl : ANTl-Haemophilus inCluenioe TYPE b CAPSULAR POLYSACCHARID& 
123) lt-Gl (+,-): ANTI-Haemophilua lnfluenzae 1'YP£ b CAPSULAR POLYSACCHARID£ 
121) DI: COLD AGGLUTlNlN WITH ANTI-GO IMEMBIWIE-GLYCOLIPID-DEPENOENTJ ACTIVITY 
128) g : COLD AGGLUTININ "ITH ANTI-GO (MEHBRANE- GLYCOLIPIO-DEP£NDENTI ACTIV ITY 
129) R-G2b : AHTI-Haemophi.lus lntluen%ae TYPE b CAPSULAR POLYSACCHARrDE 
230) C- G2.b : ANTI-Hae.mophilus lnfluenzae TYPE b CAPSULAR POLYSACCHARIDE 
131) P-01 : ANTI-Haemoph.ilua infhien2ae TYPE b CAPSULAR. POLYSACCHARID£ 
132) L . Tll . : COLD AGGLUTININ WITH ANTI-PR2 ACTIVITY fRBC MEMBRANE ANTIGEN ON HUMAN, AAT AND GUINEA PIG £RYTHROC:Yt£S 

I NACTIVATED BY PROTEOLYTIC ENZYMES AND NEUIWUNlDASE) 
137> QC: ANTl-DINITROPHENYL 
1421 R. J< .: COLD AGGLUTININ WITH ANTI-PRIH ACTIVITY IRBC MEMBRANE ANTIGEN ON HUMAN ERYTHROCYTES INACTIVATED BY PROTEOLYTIC 

ENZYMES AND NEURAMINIDASE) 
143) GOltII : ANTI-MEASLES VIRUS (WOODFOLK STRA1NI ; ANTI-SUBACUTE SCLEROSING PANENCEPHALITIS VtRUS (LEC STRAlN) 

CLASS: llOMllH DAVY CHAINS SOBGl\OOP III 

l) l8/2 ' CL : IGM-
21 18/17' CL : !GM-
31 l8/9 ' CL : IGM-
41 1/11' CL : IGM-
51 30Pl' CL : IGM-
11 Hr2-1/11 : IGM-KAPPA 

101 4 Gl2*CL : I GM-LAf<JIOA 
Ill Ab18' CL : IGM-KAPPA 
12! Ab25' CL : IGM-LAMllDA 
13) RP-XLl ' CL: !GM-KAPPA 
18) t:OP2' CL : IGM-
19) 631>1'CL : IGM-
20) Cl'4 /1.l'CL: IGG3-KAPPA 
2') Ab2l ' CL: I GM-KAPPA 
25) 56Pl ' CL: IGM-
261 2Pl ' CL : IGM-
29) J<DU6B ' CL : IGM-LAMllOA 
31) IU'- SJ2 ' CL : ICM ... LAMBDA 
331 TlL : IGG2 < !GM-KAPPA 
36) 31Pl'CL: IGM-
38) BRO' IQI: 1GH-LAMSDA 
39) BOT : IGA2 A2M (2) -
40) CAM': !GM-KAPPA 
41) IDl . l • ' CL: IGM-
421 IU'- T92'CL : ICM-KAPPA 
01 306 ' CL : !GGl-KAPPA 
451 PON : !GM-KAPPA 
46) IU'-SJl' CL : I GM-LAMBDA 
4?) RA : lGM-IW'PA 
48) 4B4' CL : tGM-
51) t.AJ : I GM-KAPPA 
52) lltlR: IGAl-LAMBDA 
53) J<OL: IGGl-LAMllDA 
54) nt : IGGl-KAPPA 
56) KIL : I GGI - LAMBDA 
51) 1100 : IOAl-LAMBDA 
58) IWI: IGGl-
591 T'01l : IGAl-KAPPA 
60) NU: IGGI-
611 GAL : IGM- KAPPA 
62) DOB : IGGl GMll,-11)-f<Al>PA KM(J) 
631 VRlO . 7'CL : IGO-
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CLASS : llUMllN ll&AVY CllAIINS SOBGIU>UP III Ccont' d) 

641 UP : IGAl•l<J\PPA 
65) .JON : IGG3-
66) a>.: IGM· 
68) &6&6' CL : IGH- LAl<BDA 
691 Xta8 ' CL : IGH·LAl<BDA 
70) lt588 ' CL : IGH-1.AHBDA 
71) lt5C7 ' CL : IGM•LAl<BDA 
72) lt5C5 ' CL : IGM-1.AHBDA 
73) KU'5' CL : 1GM•LAH80A 
821 20Pl'CL : !GM-
831 n : IGH•l<APPA 
851 NO : IGA-
86) DAO : IGH• 
901 ca•: IGG ' IGA-KAPPA 

911 VDI : IGG4- LAHBDA 
93) GO: lGGI· 
94) roll: IGA2-LAH8DA 
95) ... (Ill) : IGH-
96) PS (SBA) : IGE•LAHIIDA 
97) 13Pl'CL: IGM-
99) ... T: IGG2·LAHIIDA 

1001 LOW: IGA2·KAPPA 
101) .JOit: IGAl·LAHBDA 
102) UO: IGAl-1.AHBOA 
1031 v.• .: tGGl-KAPPA 
105) """' IGGl•LAHIIDA 
1071 SltI : IGAl ·LAHBDA 
1081 •I: IGGl ·LAHIIDA 
1091 • : lGG- KAPPA 
llOI A.VI : IGA2•1<APPA 
112) SVA: lGH-1.AHBDA 
115) Uil: ICM-
1251 Lal' CL: IGH• 
1261 llO: IGM· 
132) L .Tll .: IGM·l<APPA 
1331 --IGI<: IGA·LAHIIDA 
134) BI : IGG-
1371 """' lGM ... 
138) LR: IGH- LAHIIDA PYROGLOBULIN 
1391 LBW2' CL: !GM· 
142) R. lt.: IGA-l<APPA 
144) PAL : IGGI• 
1451 POD : IGAl-
1461 D•' CL: lGH· 
147) ..-i• •a.: IGH-
1491 IA: IGAI-
150J CIT : IGM• 
151) 8&1 : IGAl·IW'PA 
152) llOO! IGAl-l<APPA 
153) .... , IGAl•l<J\PPA 
154) llDI: IGAl-l<APPA 
155) DI: IGAl•l<J\PPA 
1561 SD: IGAl - l<APPA 
1571 L%V: IGAl•kAPPA 
158) POT : IGAl - LAHBDA 
1591 DR: IGA2-LAl<BOA 
1601 MOY : IGAl·LAHBDA 
1611 PIT : IGAl·LAl<BDA 
1621 TOL: IGAl·LAHIIDA 
1631 CRI : IGAl·LAHBDA 
1641 GLO: IGAl • LAHl!DA 
165) --IGG: IGG-LAHBDA 
166) HC: IGGI· 
1671 TllA: IGA1·1<1J>PA 
1681 Dll: IGAl•l<APPA 
1691 PAJI: IGA2-
1701 PAV: IGG3•1<APPA 
1711 D : IGH-
172) SLl : IGAl ·LAHIIOA 
173) LU: IGAI-l<APPA 
174) Ul'f : IGH-
1751 c:RA : IGG3• 
176) AJIP : IGAl-
1771 

_, 
!GM· 

1781 CRJ. : IGGl-
179) GOI : IGGl·LAHllOA 
181) aos : IGH-
1821 It& : IGM· 
1841 DOS : IGH· 
1851 UL: lGH-

R&r&JllDICZ ; BUIQH BllVY CllAIBS SOBC:ROOP III 

II 18/2' CL: S~~~!~°'!~J.~~;r.~TMsid~~;\J;&l);.J; 3t_ m~:t~~~:O. 11987) J. IHMUNOL., 139, 2496-2501; CHEN,P.P .. LlU,H. -F., 

2) 18/17 ' CL : DERSlMONIAN,H.,SCHWARTZ, R.S.,BARRETT, K.J. 'STOLLAR,8.D. (1981) J.IMMUNOL.,139,2496-2501. 
31 18/9' CL: DERSIMONIAN,H .• SCHl<ARTZ,R.S .. BARRSTT,K.J. ' STOLLAR,8.0. 119871 J.IHMUNOL., 139 , 2496-2501. 
41 1/17' CJ.: DERSIMONIAN,H.,SCHllARTZ,R.S.,BARRETT,K.J. ' STOLLAR,8.0. (19871 J.IHMUNOL., 139,2496-2501. 

51 30P1 ' CL: ~M~~~g~~'. Hlr9bi~· Al:i~~u~:~3l~l~~~n~R,R.H. (1987) SCIENCE, 238, 791-793; CHEN, P.P . • LIU,H.-F •• SINHA, s. ' 
61 lt'3 ' CL : SCHROEOER,H.W.,JR. 'WANG,J.Y. (19901 PROC.NATL.ACAD.SCl.USA,87 , 6146-6150. 
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8 · 18' CL : F~~'."1fi~ief. t:lfil;L}~; ~ ;~z~~~~r:x:K, R., SMITH, C. L., SUH,K., HEINKE, 8., KOllAL,C. , SURTI , U. ,CHESS, L., CANTOR, C. R ' ALT, 

Vh38CL10'CL: MEEKER, T. C. ,GR!HALOl,J. ,O'ROURKE, R. , LOEB,J .JULIUSSON,G. ' EtNHORH, S . (19881 J. IMMOL., 141. 3994-3998. 
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371 13-2'CL:F~~~~ief .~LL3~: ~;~H~9~K, R. , SMITH , C . L ., SUH,H. , HEINKE, 8. ,KOWAL,C.,SURTI, U. , CHESS, L. , CANTOR,C . R ' ALT, 

381 UO'IGM : tY~m .. ~:¥~Ns~~~i~~~ii3-m?6) (~=~H~l~f;~~6~36mm:i HOPPER,J.2.,NOYES , C. , HEil<RIKSON, R. ' KESSEL,J.W. 

39) BOT : TORANO,A . & PUTNAM, f.W, (19781 PROC.NAT .ACAO.SCl.USA, 75,966•969. (CHECK£D BY AUTHOR 06/15/831 
40) CAM': LEHMAN, D.W. 'PUTNAM,l'.W. (19801 PROC.NAT.ACAD.SCI.USA,77 , 3239-3243. (CHECKED BY AUTHOR 05/01/801 
411 

BN . w c.j5~if~1 • ~c~~tm· ~··~:i:~g~~· ~lib 1~~.1:Mo· ~~~~&~ ·i• · ~r .~ ·~s· ~~L· 6s~£ ~E~i?~: ~s.m~~!. ~ ... ~~B~~~ir;r~~h~~ 6 • 
A.A ., BERHAN,J . £. ,Al.T,.f" . M.,KABAT,E.A. & LATOV,N. 0990) J . N£UftOIMMUNO ., 30, 245 . ) 

42) lll'- 'U2'CL: PASCUAL,V.,RANDEN,l. ,THOMPSON,K., SIOUD,M.FORRE,O.,NATVIG, J. 'CAPRA, J.D. (19901 J.CLIN.INV&ST.,86, 1320-1328. 
43) 3D6' CL : FELGEllHAUER,M.,KOHL,J. l RUKER,F. (19901 NUCL.ACIDS RES., 18,4927. 
44) 1-91'CL:l'~~~~ier·~Lj~; ~;~i~~9S~K, R., SIUTH, C.L. , SUH, H. , HEINKE, B. , KOWAL,C., SURTl,U. , CHESS, L . ,CANTOR, C.R ' ALT, 

45) POM: CAP~, ~i3EN' Iw:~~~fijM. (1974) PROC. NAT .ACAD . SCI.USA, 71,4032- 4036. (CHECKED BY AUTHOR WHO CORRECTED RE.SIDUES 85, 86 

46) u -sJl ' Cl.: PASCUAL, v., RANDEN, I. , THOMPSON, K., SlOUO, M. FORR&, o., NATVIG, J. ' CAPAA, J. o. (1990) J .CLIN. INVEST • • 86, 1320-1328. 
47) !IV.: GONI , F . & FRANGIONE, &. (1983) PROC.NAT .ACAO.SCI.USA,80 ,4837-4841. (CHECKED BY AUTHOR 03/23/841 
48) '8''CL: SANZ , l. , DANG,H., TAKEI,M. , TALAL,N. & CAPRA, J.D . (19891 J . IMHUNOL.,142,883-887. 
49) "26'CL: SCHROEDER,H .11 . , JR . 'llANG,J.Y. (19901 PROC.NATL.ACAD.SCI.USA,87 , 6146- 6150. 
50) 9-1' Cl.; 'i~' ~() ~7%~~~~~.'~j.~OLLOCK, R., SMlTH, C. L. , SUH, H., HEINKt,8., KOWAt., C., SURTt,U. ,CHESS, L., CANTOR,C.~ ' ALT, f ,W, 

51) UY: CAP~~i1Di11'T~t~f·J.H. (19741 PROC.NAT.ACAD.SCl.OSA, 71,4032-4036 . (CHECKED BY AUTHOR WHO CORRECTED RESIDUE as AS 

521 BUR: LW,V.Y .S .,LOW,T.L.K.,INl'ANTE,A. 'PUTNAM,F.W. (19761 SClENCE, 193 , 1011·1020. (CHECKED BY AUTHOR 06/15/83) 
53) 11'.0L: SCHMIDT,11. E .. JUNG,H- . D .. PALM,W . & HILSCHMANN,N . 09831 Z.PHYSIOL . CHEM .. 364 , 713-747. 
5 41 'RI : CAP~.gi3-£N'Ill1'¥~fiiM. (19741 PROC.NAT.ACAO.SCI.USA, 71,845-848. (CHECKED BY AU"l'HOR WHO CORRECTED RESIDUES 85, 86 

55) 12•2'CL:F~~~~i&f -~:SL~~; ~; ~2~!9i:f:>CK,R. , SMlTH , C . L., SUH ,H., HEINKE, B. ,KOWAL,C., SURTI, U. , CHESS, L. , CANTOR, C .R ' A.LT, 

561 BIL : CHIU,Y.Y .H.,LOPEZ DE CASTRO,J.A. & POWAK,R.J. (19791 BIOCHEMlSTRY,18,553·560. (CHECKED BY AUTHOR 07/16/79) 

571 TltO : KRA~im.r":~~;m~~~-r: ~~?~r.k~~~I~s~i<: ~:~o~m1:llw.~N~~~sw~· ~: .mm.~Hrn~~m:~~~:[ m: 1337-1342; 

581 lfM: CAP~' ii3i:1<'iW:¥~L~iM . (19741 PROC.!IAT.ACAO.SCI.USA, 71 , 845-848. (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85 , 86 

591 TOI\: CAP~'ii$£N'tl?'¥~fiiM. (197 4) PROC.NAT.ACAD.SCl.USA, 71 , 845- 8 48. (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85,86 

601 
llX& : PON~~~tMo· ~m~~SJ g~uc~~Ll;~V£~ r~~~~~· ~o .. m~&l. ~: ·rm~c~lrei;.: ~~11m~i1~~:JiyJjS~~~~~~; 3~~;~g~1~~~04. 

611 GAL : WAT~~~Rf ·• BARNIKOL,lt.U.,RORN,J.,BERTRAH,J. & HlLSCHMANN,N. (1973) Z.PHYS!OL.CREH.,354.1505-1509. (CHECKED BY 

621 DOB : STEINER,L.A.,GARCIA-PAROO,A. 'MARGOLIES,M.N. (19791 BIOCH&HISTRY,18 ,4068-4080 . (CHECKED BY AUTHOR 07/20/79) 
63) Vlll0 .7'CL: WH tT£,H.8. ,WOR.O, C.J.,HUMPHRI£S, C.G.,BLATTNER,F .R. 'TUCK£R,P.W. (1990) MOL.CELL.BIOL.,10,3690-3699. 
64) UP : CAP~'ii3EN'InE¥~f.~jM. (1974) PROC.NAT.ACAD.SCl.USA,11,845-848. (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85,86 

651 JOI< : CAP~'ii3Ell'tl?'¥~L~jM. (19741 PROC. NAT.ACAD . SCI.USA,71,845-848. (CHECKED BY AUTHOR WHO CORRECTED RESIDUES 85,86 

66) COii : FLORENT,G.,LEHMAN, D. & PUTNAM,F.W . 11974) BIOCH&HISTRY, 13,2482-2498. (CHECKED BY AUTHOR 06/15/83) 
671 Qll': ~~iiigil (1 9771 IN ANT IBODIES IN HUMAN DIAGNOSIS AND THERAPY,RAVEN PRESS, NEii YORl<, 87-102 . (CHECKED BY AUTHOR 

681 lt6B6' CL : KON,S.,L&VY,S. ' LEVY,R. (1987) PROC.NATL.ACAl>.SCI.USA,84,5053-5057. 
691 lt'88' CL : KON,S . ,LEVY,S . ' LEVY,R. (1987) PROC.llATL.ACAO.SCI.USA,84,5053-5057. 
701 1<5B8 ' CL : KON,S.,LEVY, S. 'LEVY,R. (1987) PROC .NAn.ACAO.SCl.OSA, 84, 5053-5057. 
711 1<5C7 ' CL : KON,S.,LEVY, S. ' LEVY,R. (1987) PROC.NATL.ACAD.SCI.USA, 8 4, 5053 - 5057. 
721 "5<05' CL : KON, S .,LE\l'l, S. & LEVY,R. (1987) PROC.NATL.ACAD . SCI.USA, 84 , 5053-5057 . 
73) ltQ'5'CL: KON, S.,LEVY, S. ' L£VY,R. (1987) PROC.NATL.ACAD.SCI.OSA, 84,5053-5057. 
7 4 ) 1B11 ' CL : 1g7~16~.L.,HEEKER,T.CotLEVY, S. ,L&E,E .,TRELA, H., SKt.AA, J. 'LEVY ,R. (1986) CELL,44,97•106. (CHECKED BY AUTHOR 

75) llll 'CL : I~l,~jL.,MEEKER, T.C.,LEVY, S ., LBE,E.,TRELA,M., SKLAR, J . ' LEVY,R. (1986) CELL, 44, 97-106. CCllECK&O BY AUTHOR 

76) 333 ' CL : I~WiJ,~jL.,ME£KER,T.C .,LEVY, S ., L££,E ., TRELA,M., SKLAR, J . 'LEVY,R. (1986) CELL,44,97-106. (CllECK&O BY AUTHOR 

77) 112' CL : !hWiJ•~;L.,MEEKER,T.C.,LEVY,S.,LEE,E.,TRELA,M.,SKLA.R, J . 'LEVY, R. (1986) CELL, 44,97 -106 . (CHECKED BY AUTHOR 

78) 126' CL : I~WiJk~)L.,M£tKtR,T .C. ,LEVY, S. ,LEE,£.,TR£LA,M . , SKLAR, J . 'LEVY,R. (1986) CELL,44, 97-106. CCHECKED BY AUTHOR 

791 115' CL : 'f~Wil,~jL.,MEEKER,T. C. ,LEVY, S .. LEE,E . ,TRELA,M., SKLAR, J . 'LEVY,R. (19861 CELL,44, 97-106. tCHECll&O BY AUTHOR 

80) 2Cl2'CL: 187IBi6~. L. ,M££KER,T . C .,LEVY,S . ,L£E,£ .,TR!!LA,M.,.SKLAR, J. 'LEVY,R. Cl986) CELL,44, 97-106. (CHECKED BY AUTHOR 

81) VJ2'CL: 1&7§t,it~ · L .,M£EKER,T . C. , LtvY,S. ,U£,£.,TRELA,M., SKLAR, J . & LEVY,R. (1986) CELL,44, 97-106 . (CHECKED BY AUTHOR 

821 20P1'CL: SCHROEDER,H.W.,JR.,HILLSON, J.L. & PERLHUTTER, R.M. (1987) SCIENCE,238, 791-793. 
831 n.: R!ESEll~W. 1 RUOIKOFF,S.CORIOLj R. ' POTTER,H. J1975) BIOCHEMISTRYTl\1052-1057; RIESElljW.F.;_fRAUNjD.G. & JATOlljJ . C. M ~f' ... ~S°'i2N~6·~4~·~,o~~~~l3 , 2096-21 o. (CHECKED BY AU HO WHO PROVIDED ADD TION RES DUES FOR eos TIONS 39 

8 4) v65- 2 ' CL : MATSVOA,F'., SHlN,£.K.,H tRABAYASHJ ,Y.,NAGAOKA,H.,YOSHIDA,M .C .,ZONG,S.O. 'HONJO,T. ( 19.90) EM80 J. , 9 , 2501- 2S06. 
851 11«1 : SHI!l~~!lj (19731 BlOCH&H.BIOPHYS.RES.COMMOll.,52,1246-1251. (CHECKED BY AUTHOR WHO CORRECTED RESIDUE 46 AS GIVEN IN 

86) DAO : SENmM·liia<l~~fhR}?r~~~m~h~,~34~c~f~~ (~~E~~¥g0Ryom~~:2}1/01/771; FLORENT, G.,LEJiAAll,D . ' PUTNAM,F.11. 

8 7) BJ'2-1/13reff~I~~!:~ :~7~'.f:)~\1j w .. ~gn~~iJoCBYN~&~n~~E~kJ2im~ARTZ, R.S •• STOLLAR, B.D. ' FURIE, B. (1985) 

881 BJ'2-18/2~ .~ni~¥lltlt~-r~;~~~1Y4~: .F~~~~t~i;~·s~~~~;i;~K6lHf7~~fRTZ· R.S • • STOLLAR,8.0. ' FURIE,8. (19851 

891 KU : WANG,A.C. & FUDENBERG,H.H. (1975) IMMUNOL.COMMUN.,4,483-497. (CHECKED SY AUTHOR 09 /23/771 
90) Ga': fA1R, D.S., SLEDGE, C. ,KRU£GER,R.G. ,MANll,K .G . ' HOOD,L.E. (19751 BIOCHEMISTRY,14,5561-5568. 
911 VDI : PINK, J.R.L. ' MILST£IN,C. (1969) PROC. 5TH FEBS SYMP.,15, 177-182. (CHECKED BY AUTHORI 

921 BJ'3-1'/6~ .~r~~~~lltlt~;-~;~~~1'M : ,F~~~~t~i;~ · s~"~0~~6~K6li~~5:~fRTZ, R.S •• STOLLAR, B.D. ' FIJRfE,B. (1985) 

45 of 49 Celltrion, Inc., Exhibit 1055



335 

llUDSllCS: ll1lNUI DAVY CBADIS St711GROOP III !cont' d) 

93) 
94) 

95> 
9 6 ) 

97) 
98) 
99> 

100) 
101) 
102) 
103) 

104) 

105) 
106) 
107) 
108) 
109) 
110) 

Ill) 

112) 
113) 

00: llANG,A. C.,FUO&NBERG,H.H . ' CREYSSEL,R . (1974 ) EUR . J.IMMUNOL.,4 , 446 • 448. !CHECKED BY AUTHOR) 

roll : llAN~u~il~a!:rcl?~~~~R1iMi Mr.~i&nEli : Bli : m . ~r~:~~i:~~~ · ~g~imb 6g\-1i~iii6~4~9115m~EO BY AUTHOR); WANG, A.C . ' 

-CIU) : CAPRA, J . O. (1971) NATURE NEW BIOLOGY, 230, 61- 63 . !CHECKED BY AUTHOR! 

u csu> h~~WArl;.~;. '.~~~~sd . ~n~~~~~io 11 ~6~tc~5~"~bT1i6~5w~~3;;~~io~gc~Mi6~~tR~;igu1:~~~t~ogi: M~gil~oi · 
13Pl' CL : SCHROEOER,H.W., J R. , HlLLSON, J . L. C PERLHUTTER, R. M. (1987 > SCIENCE, 238,791- '193. 
811 ' ' CL : POLLOK, B. A., ANKER, R., E LDRIDGE,. P. , HENDERSHOT, L . ' LEVl'M', 0. ( 19 8 7) PROC. NATL. AC.AO . SCI .USA, 84 , 9199- 9203. 
IO.T : WANG, A. C .,FUOENBERG, H. H. ' P I NK, J . R.L . (1971) PROC. NAT . ACAD.SCI.USA, 68 , 11 4 3 - 11 47. (CHECKED BY AUTHOR) 
LOW : llANG, A. C .,FUDENBERG,H. H. 'PINK, J.R.L . (1 971 ) PROC .NAT.ACAD . SCI . USA, 68,1143-11 4 7 . !CHECKED BY AUTHOR) 
o10k : llANG,A. C.,FUDENBERG, H. H. 'PillK, J.R.L. (1971) PROC. NAT. ACAO.SCI. USA, 68 , 1143- 1147. (CHECKED BY AUTHOR) 
UO : WANG,A.C.,FUDENBERG, H.H. ' PlNK, J.R.L. (1971) PROC. NAT . ACAD.SCI.USA, 68 , 1143-1147. !CHECKED BY AUTHOR) 
V. W.: ll~~~~jlHfUDENBERG, H . H . , GOLDROSEN,M.H. 'FREEOMAN,M.H. (1972) I MMUNOCHE>11STRY , 9 ,473-479. (CHECKED BY AUTHOR 

CAM: HOP&~'~iiij! NOYES , C. , HSU, R. ,HEINRlKSON, R. & GALLAGllER,11 . (1979) J.IW.UNOL.,122 , 2007-2010. !CHECKED BY AUTHOR 

QAA: llANG, A.C., FUOEllBERG, H.H. ' PINK, J . R.L . (1911) PROC. NAT.ACAD.SCt.USA,68, 1143-1147. (CHECKED BY AUTHOR) 
&J:lt: SHITH, G.P ., HOOO, L. ' FlTCH,W. H. (1971) ANN. REV.BlOCHEM.,4 0 , 969 - 1012. 
Sltl : WANG,A. C . ,FUDENBERG,H . H. 'PINK,J . R.L . (1971) PROC . NAT .ACAD . SCI.USA, 68, 1143-1147. !CllECKEO BY AUTllOR) 
BI: WANG, A.C. , FUDENBERG, H. H. ' PINK, J.R.L. (1971) PROC.NAT. ACAI>.SCI.USA,68, 1143- 1141. (CHECKED BY AUTHOR) 
ft: DWORSKY , E., SLETTEN,K.,HARBOE,H . ' WETTELAND, P. (1980) SCANO.J.IHHllNOL., 12 . 281 - 287. (CHECKED BY AUTHOR 02/28/1984) 
>.VT : PINK,J . R. L ., HCNALLYCM. P . ~WAllG(/·C· & l'UDENBERGCH . H. ~1972) IMMUNOCHEMISTRY, 9

0
84•88; WOLFENSTEill- TODELbC., FRANGIONE, ti ~H~~~Mti~HED) Cl 75) IOCHIH.BIOPHYS.A TA, 37 ,627-637. !CHECKED BY A THOR WHO PROVIDED AOOITI I/AL RESIDUES 

J>.- Ql : SC~H:~ili : , TARRANO,J . J . ,CRl>1'< INS,O . L. , MCCOURT,0 .11. , SIEGEL, N.R., SHITH, C.E. AND NAHM, M.H. (1989) J . I MMUllOL . , 143 , 

!Ml : WANG, A.C., FUO£NBERG, H. H. 'PINK, J.R.L. (1971) PROC.llAT .ACAD.SCI.USA,68 , 1143•1147 . !CHECKED BY AUTHOR) 
8 - Ql : SC~U:~ilg :, TARRANO,J .J. ,CRIMM INS,D.L. ,MCCOURT, O.W., SIEGEL, N.R. , SMlTH, C.E. AND NAHM, M.H. (1989) J. I MMUNOL., 143, 

114) 8-Q2b: S~~r:~~a?" TARRAND,J .J.,CRUil<lNS,O . L.,HCCOURT, O. W., SU:GEL,N.R., SMITH , C.E. ANO NAHH,M . H. (1989) J.IHMUNOL.,143, 

(CllECKED BY AUTHOR 

(1989) J . IK'iUNOL., 143, 

115) IJllO : WANYl'igi,~fllER, S. , TUNG, E.,SARVAS,11.,RIVAT,C. 'RlVAT,L. (1980) MOL . IHHllNOL . ,17,313-318. 

116) B-c2&: s~~J!~~·~·. TARR.AND, J .J. , CRIMMINS, o. L. ,MCCOURT,O. W. , SJEGEL,N.R . ,SMITH, C.e. AND NAHM, M.H. 

1171 C-G2a : Sl~!~~S~' , TARRA.NO, J. J. , CRIMMINS, 0 . L., MCCOURT ,D . W. , St£C£L, N, Fl., $Ml TH, C.&. AND NAHM,M.H. !1989) J. I>OOJNOL., 143, 

118) A•<;la : S~~!~~a?·, TARIU\llD, J.J. , CRI~INS, D. L., MCCOURT, O. W., SI&GEL, N. ~·, SMlTH,C.E. AND NAHM, M.H. (1989) J. Il<>IUNOL . , 143, 

119) 8•C:2a : 5rn!~;a~·, TARRAND, J .J. , CRIMMINS, D. L. ,MCCOURT , D. W. , SI&GEL, N. R., SMITll,C. E. ANO NAHM,M,H. (1989) J. IMMUNOL., 143, 

120) A·G2l> : S~~;a~·, TARRAllO, J .J. , CRIMMINS, O. L. ,MCCOURT, 0.11., SIEGEL, N. R., SMITH, C. E. ANO NAKM,M. H. (1989) J. IMMUNOL., 143 , 

121} X- G2 : scm~1g~:1TARRANO,J.J,1CRIMMINS,D.L.,MCCOURT,O.M.,St£C£L,N.R . ,SHJ1'H.C.£ . ~O NAHM,M.H. (1989) J.IMMUNOL.,143, 

122> C• Ql : sc~H:~9~:·TARRANO,J.J.,CRI~INS,O.L.,MCCOURT,O . W.,SIEGEL,N.R .. SMITH, C.E. AND NAl!M. M.H. (1989) J.IMMUNOL .. 143, 

123) 

124) 
125) 
126) 
l27) 

128) 

129) 

130) 

131) 

132) 
133) 

134) 
135) 
136) 

137) 
138) 
139) 
140) 
141) 

1421 
143) 
144) 

145) 

a-Gl c•· -i~J~~~J!~~e? · , TARRMIO,J .J . ,CRIMMINS,D. L. ,MCCOURT,O.W. ,SI£CE.L,N.Jt., SM11'H, C.£. ANO NAHM, M.H. (1989) J. IMMUNOL . , 

SRI : HILST£1N,C.P. '!IORTHROP,f, (1976) EUR.,1.I>OO!!IQL.,~,22:/•221, (CH~ClltO BY l\!ITHOR 09/08/18) 
LIU ' CL : POLLOK, 8 .A. , ANl<.tA., R . , tLORIDGt, P., tltNDERSHOT, t.. ' LEVITT, D. t1987> PROC.N.ATL.ACAO. SCI .USA, 84, 9199-9203. 
WO: JICOHLER,H.,SRIMIZU,A.,PAUL,C.,MOOR.£,V. 'POTNAM,f,W. (1970J NATUJ\£,227,1318-1320. tCHE.CKED BY AUTHOR 06/15/83) 
DI : RIE~ij~i~i~g!MAJANIEMl,I.,HUSER,H.,BRAON,O.G. 'RO&LCKE,O. (1978) SCANO.J.IHMUNOL.,8,145•148. (CHECKED BY AUTHOR 

D : RlESf~~~o)"i~\'"'JA1'1£MI,I.,KUSER,H.,BRAUN,D.G. 'ROELCKE,D. (1978) SCANO.J.I>!Ml/NOL.,8,145-148. (CHECKED 8Y AUTHOR 

8-G2b : s~~=~~a~·. TAIUWIO, J.J .,CRlMHINS, O.L.,MCCOORT , o.w •• SIEGEL,N.R.,SMITH,C.E. AND NJ>J!M,H.H. (19891 J. IK".UNOL., 143, 

C- G2b : S~~!~~a~·, TARRAND, J . J .,CRU!MINS, 0. L., "CCOURT, 0 . .... SI&GEL,N.R., SHITH,C.E. ANO NAHM, M.H. (1989) J. IM>!UNOL., 143, 

F- cn : sc~il~~;~:, TARR.ANO, J .J., CRIMMINS, D. L., MCCOURT, D. w., SIEGEL,N .R., SMITH,C .£. ANO NA.HM, M.H. (1989) J .1¥.XUNOL •• 143. 

L. TB.: llANG,l\.C.,FODENBEl\G,H.H.,ll&LLS,J.V, 'llOELCKE,O. (1973) NATURE NEii BlOLOGY,243,126-128. (CHECKED BY AUTHOR) 
--IGA:Br&~~~h~o:HYrn"· T •• KOJIMA, M •• KOlDA, T •• KOIKE,T . • TAKAHASHI, H. ,SAKAI,C •• KASHIMURA,M. ' SHIBATA, A. (l986J 

BI : TERRY,W.O. 'OllMS,J . Cl970J PROC.NAT.ACAD.SCI.USA,66,558-563. 
Ly47 ' CL : COGNE, M., HOUNIR, S., PREUD' HOMME,J. - L., NAU, F. ' GUGLI£LMI, P. (1988) £UR • .J. lKMUNOL., 18, 1485-1489. 
02'6'CL : ~~~~l:~osK~fs~~t: ii~~~~~~. ,011011,H •• SASAOA, R., lGARASHI,J< •• KIKUCHI,M •• SUGINO, y. ,NISHIDA, y. ' HONJO, T. c 1983) 

IQQ: KAPLAN,A.P.,HOOO,L.,TERllY,W.D. 'METZGER,H. (1971) IMMUNOCllEMISTRY,8,801-811. 
Lil: CAULIH•GLASER,T.,PRELLl,F. 'FRAllKLill.E.C. (1982) J.LAB.CLlN.ME0.,99,845 - 851. (CHECKED BY AUTHOR 12/10/82) 
LBW2 ' CL: POLLOK, S.A. ,ANKER, R., ELDRIDGE, P., HENDERSHOT, L. ' LEVITT, O. (1987} PROC.NATL.ACAO. SCI .USA,84 , 9199-9203. 
Ly91 ' CL : COGllE,M.,MOUNIR,S.,PR.&UD'HOl<ME,J.-L.,NAO,F. '.GUGLIELMI,P. (1988) EUR.J.IM>!UNOL.,18,1485•1489. 
.LA.NBDA- VJ152 ' CL : RABBITTS, T. H., 8£.NTLE'f, D. L., CUNNICK, W., FORST£R, A. ,MATTHYSSE.NS,G. ' MlLSTEIN,C. (1980) COLD SPRING 

HARB.S'!MP .OOAJrlTI .BIOL., 45, 867-818. 
a .k .: WA.NG,A.C.,fVOENBER.G,H.H.,WELLS,.J.V. 'RO&LCK£,D . (1973) NATURE NEW BIOLOGY,243,126-128. (CHECKED BY AUTHOR1 
OO&U : STROSBERG,A.O.,KARCHER,D. 'LOWEllTHAL,A . (1975) J.IM>M/OL.,115,157•160. (CHECKED BY AUTHOR) 
PAL: llANri'igi,?fHER,S.,TUNG,E.,SARVAS,H.,RlVAT,C. 'RIVAT,L. C1980J MOL.IMMUNOL.,17,313•318. (CHECKED BY AUTHOR 

POD : WANYi'igi~~fHER,S.,TUNG,E .. SARVAS,H.,RIVAT,C. 'RIVAT , L. (1980) MOL.lMMUllOL.,17.313-318. (CHECKED BY AUTHOR 

146) DB' CL : POLLOk,B.A.,ANKER.,R.,SLDl:UOGt,P . ,HE:NOERSHOT,J,,. 'LEVITT, D. (1981) PROC.NATL.ACAD.SCI.USA,84,9199-9203. 
147) LBll14 'CL : POLLOK, B.A. ,ANKER, R., ELDRIDGE, P., llEl<DERSHOT, L. & LEVITT, D. (1987) PROC. NATL.ACAD.SCl.USA, 84, 9199-9203. 
148) LUCBDA-VK32'CJ.: RABBITTS,T.R . ,8£NTLE'f,O . L. ,DUNNICk,W.,roR.ST£R,A.,MATTH'!SSENS,G. 'H.lLSTElN,C. (1980) COLD SPRING 

HARB.S'i'MP .OUANTJ. BIOL., 45, 867-878. 
149> BA: KOHLER,H.,SHlHIZU,A.,PAUL,C.,HOORE, V. ' PUTNAM,F.Oi. 11970) NATl/R.&,227, 1318-1320. (CHECKED 8Y AUTHOR 06/15/83) 
150> GIT : wANri~i~n?.'fHER, s .. TUNG, e . • s..avAs. "·. RIV/\T, c. , RI VAT, L. (19801 MOL. lMMUNoL . • 11 . 313-318. ccHEcKEo ay AUTHOR 

151) Al : CAPRA,J.O. 'KEHOE,J.M. (1975) J.IMMUNOLOGY,114,678-681. (CllECKED BY AUTHORI 
152) JCOO: CAPRA,J . D. 'KEHOE,J.M . (1975) J . lMHUNOLOGY . 114,678•681. (CHECKED BY AUTHOR) 
153) Nit: CAPRA, J.O. 'KEHOE,J.M. (1975) J.IHMUNOLOGY,114 , 678-681. (CHECKED BY AUTHOR! 
154) llDI : CAPRA,J.O. 'KEHOE,J.M. (1975) J.lHMUNOLOGY,114 , 678•681. (CHECK&O BY AUTHOR) 
155) D I : CAPRA,J.O. 'KEHOE,J.M. (1975) J.IHMUNOLOGY,114,678-681. (CHECKED BY AUTHOR) 
1561 SD : CAPRA, J.D. KEHOE,J.M. (1975) J.IHMUNOLOGY,114,678-681. !CHECKED BY AUTHOR) 
1571 LYV: CAPRA,J.O. l<EHO&, J.H. (1975) J.IMHUNOLOGY,114 , 678-681. (CHECKED BY AUTHOR> 
159) POT : CAPRA,J.D. 'KEHOE,J.M. (1975) J.fMMUNOLOGY,114,678•681. (CHECKED BY AUTHOR) 
159) DJt : CAPRA,J . D. 'KEHOE,J.H. (1975) J.IMMUNOLOGY,114 , 678-681. (CHECKED BY AUTHOR) 
160) IS>Y : CAPRA,J.D. ' KEHOE,J.M. (1975) J.IMMUNOLOGY,114,678•681. !CHECKED BY AUTHOR) 
161) PIT : CAPRA,J.D. KEHOE,J.M. (1975) J.IMMUNOLOGY,114,678- 681. (CHECKED BY AUTHOR) 
162) TOL: CAPIU\,J . D. KEHOE,J.M. (1975) J.IMMUNOLOGY,114,678-681. !CHECKED BY AUTHOR) 
163) CIU : CAPRA, J . O. & KEHOE, J . M. (1975) J.IMMUNOLOGY,114,678•681. CCHECKEO BY AUTHOR) 
164) GUI: CAPRA, J . O. & KEHOE,J . M. (1975) J.IMMUNOLOGY,IH , 678 - 681. CCHECKEO BY AUTHOR) 
165) l*-IGG :B~~~h~o~r~YFA· T . ,kOJlMA,M . ,kOIDA, T., KOUCt, T . , TA,KAHASHLH.' SAKAI ,c .• KASHIMURA, K. ' SHIBATA, A. (1986) 

166) PAC : WANY\,j§i,?.'il!ER,S. , TUNG, E.,SARVAS , H.,RIVAT, C . 'RIVAT,L. (1980) MOL.IHHllNOL.,17 , 313-318 . CCHECKEO BY AUTllOR 

167) TBA: CAPRA, J.O. & kEHOE, J.M. (1975) J.IMMUNOLOGY,114,678•681. (CHECKED BY AUTHOR) 
168) DR: CAPRA, J.O. 'KEHOE, J.M. (1975) J.IM>!UNOLOGY, 114 , 678- 681. (CHECKED BY AUTHOR) 
169) PAil: llAN?i7igih?.'fHtR,S., TUNG,E., SARVAS,H ., RtVAT, C. 'RtVAT,L. (1980) MOL.tMMUNOL.,17 , 313-318 . (CHECKED BY AUTHOR 

170) PAV: P~~~2~i8N~6) .Ra~~~·~ooln6~~t~~io&~~r8RMPO~l~~~~~6 T To Imai MOL.IMMUNOL., 17 , 1-7. !CHECKED BY AUTHOR 

171) IQ : KOHLER, H.,SHIMIZU, A.,PAUL,C. , MOOR.&,V. ' PUTNAH,F.W. (1970) NATl/R.&, 227, 1318-1320. (CHECKED BY AUTHOR 06/15/83) 
172) SU: CAPRA,J.O. 'KEHOE,J.M. (1975) J.IHMUNOLOGY,11 4 ,678- 681. (CllECKED BY AUTHOR) 

46 of 49 Celltrion, Inc., Exhibit 1055



336 

REFERENCE : B1llQN llBAVY CBArNS SUBGROUP III <cont'd> 

17JJ L&S : CAPRA, J.D. 'KEHOE,J.M, (19751 J.IMMUNOUlGY, 114,678-681. fCHECKEJ) BY AUTHORJ 
1741 All't: llANYl'i~i~?.-fHER,S.,TUNG,E.,Sl'JtVAS,H .. RIVAT,C. • RIVAT,L. CI9801 MOL.IMMtJNOL . ,17,313-318. (CHECKED BY AUTHOR 

1751 GRA: l<ANYl,i3ib?.°fHER,S.,TUNG,E.,SARVAS,H .,RIVAT,C. 'RIVAT,L . (1980J MOL.IMMUNOL.,17.313-318. (CHECKED BY AUTHOR 

176) AU : llANYl'i~i~'rfHER,S .. TUNG,E.,SAAVAS ,H.,RIVAT, C. l RIVAT,L. (19801 MOL.IMMUNOL.,17,313-318. (CHECKED BY AUTHOR 

111 t BOif : KAPLAN, A. P., HOOD, L., TERR'(, W.D. ' METZGER, H. Cl 911 > IMMUNOCHEMISTRY . 8, 801•81 l. 
178) CAA : FRANGIONE,B . ' FRANKLIN,E.C. (19771 PROC.lMMllNOL.,3,278-288. (CHECKED BY AllTHOR 07/18/791 
1791 GtlI : PINK,J .R.L.,MCNALLY, M. P.,WANG,A. C. & FllDENBERG,H.H. (19721 IMMUNOCHEMlSTRY,9, 84-88. (CHECKED BY AllTHORI 
1801 JLll' CL : CLEARY,M.L. & SKl.Af<, J . (1985) PROC.NAT.ACAD.SCJ.USA,82,7439-7443. 
1811 BtlS : BENNETT,J.C. (19681 BIOCHEMlSTRY,7,3340-3344. CCHECKED BY AUTHOR 11/01/771 
1821 R&: KOHLER,H •• SHIM!ZU,A. ,PAUL, C.,~.OORE,V. 'PUTllAH, F'.W. (1970) NATURE,227,1318-1320. (CHECKED BY AUTHOR 06/15/831 
1831 70Pl ' CL : SCHROEDER,H.W.,JR. 'WANG, J .Y . (1990J PROC.NATL.ACJ\D.SCI.USA,87 , 6146-6150. 
184 1 DOS: BENNETT, J.C. (19681 BIOCHEl11STRY, 7, 3340 - 3344 , (CHECKED BY AUTHOR 11/01/771 
1851 BAL : BENNETT,J.C . (19681 BIOCHEMlSTRY, 7 , 3340-33U . (CHECKED BY AUTHOR ll/Ol/77J 

GENER.AL NOTZS : llCHAN DAVY CBArNS SOBGROIJP III 

ID&N'?ICAL SETS OF FIUIMl:WORK SEGMENTS : 

FRl : SET 1 : 

SET 2: 
SET 3 : 
SET 4: 
SET 5: 

SET 6: 

SET 7 : 
SET 8: 
SET 9: 

1112 : SET I: 

S&T 2: 

SET 3: 

SET 4: 
SET s: 
SET 6 : 
SET 7 : 
SET 8 : 

nu: SET 1: 
SET 2 : 

SET 3: 

SET 4: 
SET 5 : 
StT &: 
SET 1: 

SET 8: 
SET 9 : 
SET 10: 

rR4 : SET l : 

SET 2 : 
SET J : 

SET 4: 

SET 5 : 

SET 6 : 

~&{ntl lbi :m~: m~ h ;U!~rti~Li lH?~~tl Hi ~~b~·, i~l~tu~H~r~'~l~Hrnr.MWll • vh26c' CLl81 . LAMBDA-VH26'CLl91. 

Abl8' CLI 11 l. Hll' CLl231, 38Pl ' CL( 361 , 13- 2 ' CL{371, BRO' IGl1f381, TEI (541, l 2-2'CLl55J ,GR' f 901. (8 ID£NTICALI 
Vh38Cl. IO ' CLI 151, Vh38Cl. 8' CLI 161, Vh38Cl. 9' CL( 171 . (3 IDENTICAL) 
60P2 ' CL{l8), 63Pl ' CL(l91 , VlN{911. 13 IDENTICAL HUMAN V-H-III ; ALSO 1 HISC£LLANEOUS V-H: GOLDrtSH 5A'CL(641 .J 
~;!+;~~!t~hj~l ;~Lm~T~~~fLf27) ,MW CLf 281, KIM'6H'CL(29(, l - 9I ll'CL(301 ,RF-SJ2'CL{31), FL2-2'CLt34), 

~~~ :j~J~fh~f~)CL(49J.9-l'CL{50j. (3 IDENTICAL HUMAN V-H-III; ALSO 2 MOUSE V•H-lllD : H28-A2'CL(24], 

K6H6' CL( 681, K488'CLI 69] , KSB8' CLl701, KSC,'CLl71), K5G5' CL(721. 15 IDENTICALI 
1Bll ' CL(74). !Kl ' CL(75J. 333'CLl761. 126' Cl..(781 , (4 IDENTICALI 
Hll " CL(981. (IDENTICAL TO 2 MOUSE V- H-IllD: 36-18 ' CLl481 , 36-15' CL{491.J 

Fhblli• ~~~: y~l~~LJ~~f'.fLI 491, 9-1 ' CL(50J , TEI {54 {, 12-2' CL( 551 , 20Pl • CL (821. <7 IDENTICAL HUMAN v-H-Il 1: ALSO 

m~:HI lbl!!£U: gtlH l !U!~ttl~b H11&:W J:d?n '. Sl:Ut1~l~:gt!t!1 "&~3ig~ FtL v!~i!6;~~~&~!: ~Dlt7Y"26'cL1 91. 
60P2'CL 18 , 63Pl ' CL 19 .GF4/l.l'dl2bl,vhJ8Cl.4'CL{2llbVh38Cl.~~CLli21.Ab21·cL 24 lv65-4'CL(35 ,3D~'CL(431. 
TUR(59] ,v6 - 2'CL(84 • (<6 IDENTICA HOMAN V-H-111; ALS l MTSCb.f.AAEOUS V-H: G LO SH 3 ' CL{631.r 
56Pl' CL(25) , 2Pl ' CL( 261 M72 ' CLl27J, H74' Ct..1281 KIM'6H' CL!291 1-9111' CL (30] , RF-SJ2'CLl31), RF-TS2' CL! 421, 
POM( 45l• 11il51 l • 8UR!52i , KOLf 531 , ffIL!56l r WAS ~81, NIE J60LjG Lilli• VHlO. 1' CL! 63~~FR [83 };- 41s IDENTICAL KUMAN 
~=~~I~ol-3·ci191':'?u E -H-I ID: BVO - 0 CLI 2J ,MRL- 'C 641 . -DNA4 ' CL(6 1. 20-3' L( OJ; AND 1 CHICKEN 

22-2B'CL(32). (IDENTICAL TO 1 MISCELLANEOUS V-H: RTVH43l'CL(671.J 
38Pl ' CLl36).13-2'CL(37]. (2 IDENTICALI 
llEA{411,GA(66]. (2 IOENTlCALI 
TlLf 331 , K6H6' CL( 68] ,K488' CL(691, K5B8'CL(70), K5C7' CL(71], K6FS'CL(731. (6 IDENTICAL) 
1Bll ' CL(74 I , lHI 'CL{751 . 333'CL(76), 112'CL.(77J. 126'CL(78) . ll5 ' CL(79). 2Cl2' CL(801, 2A12'CLl81 I. (8 IDtNTlCALJ 

U266 ' CLll36). CIDl:NTICAL TO l HUMAN V- H- I : ND'CL(30).) 

mntl ll 1 :~m;.~rm~w~:~~HlcW~i :~W~?m 3ir~ s11~4~~~Mfhl'.f2-l/l 7 Pl' LAMBDA-VH26' CLl9J. 4Gl2' CLI 10], 

$:A~'ai>/.Mls~6n: gtf~~I '.~72'CL(27) ,M14'CLl281,CAM' 1401 . 15 IDENTICAL HUMAN V- H- III : ALSO I MISCELLANEOUS 

Vh38Cl.10' CL( 15) , Vh38Cl. 8 ' CL( 16] , Vh38Cl. 9'CL(l 7) , Vh38Cl. 4' CL(21), Vh38Cl. S'CL(22] • (5 ID£NTICALI 
60P2'CLl181 , 63Pl ' CL(l9] . 12 lDENTICALI 
39Pl'CL[361.13-2' CL[37). 12 UlENTICALI 
4B4 ' CL(481.M26'CL(49] , 9•l'CL(501, (3 IDENTICALJ 
K6H6' CL[ 68), K488' CL( 691 , K5B8'CL(70), K5G5' CL(72J, K6FS' CL [731. (5 IDENTICAL) 
1Bll'CLl741 , 2Cl2' CL(80) , 2Al2 ' CLl8II. (3 IDENTICALI 
1Hl'CL(75] , 333' CL(761. (2 IDENTICAL) 

18/2 ' CLl1 JLIB/11' CL[2l , 18/9'CL!31. l /17 ' CL( 4 J. 30Pl. CLj5) ,M43' CLI 61LHF2-l /l 717l,Ab2S'CLI 121, Vh38Cl. 10' CL! 15], 
VhJ8Cl.8 ' C (16[ Vh38C .9'CL(l7 6uP2' CLl181,63Pl'CLI 9 Gf4/l. · c J20l ,Vh 38C . 4'CLl21 ,Vh>8Cl.5 ' CLl22J, 
56Pl ' CL!25J , 2P I CLJ261 , M74' CL I ~l, TlLf 331 ,HN . 14 ' CL~ 4t~ 1 WEA447) k 484 CL 481,M26' CL/. 49~! NIEJ 60h DOBf 621 ~ 
¥~i~:ri~~t 1~~6~~.C:¥ f~ 1 A~~88~iL~~~lite~~:1~ 1m1c~i11~!s!hi~l:~~~ tt ~t~rn~~cfI,~: £g8!~L41I~ s9M·cL111. 

~w~~Zr! i~l.L~~~~T~I ;~1:1:rn;.<r:mMA~~~ir!f41hKA1. m, I CL( ~91~~ 4 · cl'13~1~N!ui~~J ~ 5!: MOU~~~R-IIB~ 1 : 
plNG2006E \.Ll29J: l MOUSE V-H-IIIA: MOPC47A( 10 ; AND 1 MOU!< V-R-I ID : H37-40 CL(25J .J 
TILl33J. (IDENTICAL TO 2 HUMAN v-R-1: 8ElO ' CLlllJ,TH3'CL(551; AND l MOUSE v-H-IllA: f'!OPC41Alll0).J 

~!+;r~Wh?~f;.~M~~l:Ltm •1~H?ni 4H .m~nm,H1~~~·~L.16!n' ~LS2 ~u~~-~=¥1~ "LUn~1~1:~h·cL1•1. 
C6B2 ' CLI 14 I, 5oP2'CL[16) , CE- ' CL( 41), 31Pl ' CL( 4? I • 
C:ii~trc~!~~l·~i~~l'.rLl461 . (2 IDENTICP.L HUMAN V-H-Ill; ALSO l HUMAN V-H-1: AND'CL(l51: AND 1 HUMAN 

4Gl2 ' CL( lfil• Ab21' CL(24 !• M72' CLl27 [ {IM46H' CLj29i[ U266 ' CL~ 136]. 70Pl 'CL[ 1831. j6 IDENTICAL HUMAll V-H-111; 

~~~80~·~~, 1~ 1 ~ii~Gf iclMi;kW c~dl;.~~!~~Htlol!~~~i1~M36cl:m!v~M~!Hh: 62"~~~E vv~ii!h .. , 
HDEX12(15 , Mllrl'CL(l601: AND I MOOSE v-H-IIC : >!uRSV19VR'CLl3?]. 

~~!~~Lm!1~[[~~1;c1WH3:J~C~!~~h;H~~kl~~h~r!~6~r~m21 ~~ IDENTICAL HUMAN V-H-Ill; ALSO 1 RUMAN 

IDENTICAL SETS OF COMPLl!Hll:NTARITY DETERMINING llJ:GJ:ONS: 

CDRl : SET 

SET 

SET 

SET 
SET 
SET 

SET 
SET 
SET 
S&T 

SET 
SET 

SET 
SET 

I: ~~C~!~~i ; 2H~~~l~t\l~I~~HA~tMHJ~!rnle:~1itn1i,\3t 1 sttk~it2~C:~l 8~lio4~cl?~~:rcAL HUMAN v-H-Ill; ALSO 
3 

2
: m: gt' m .. ;;,~~~Pm l T~lo~g~AlM-~~H. ~t~~; r;4W h1.

9 
1 ~~ys~ . ~-Mint: l :;: • ~t)ir m !bi~r ~l161 w MoUS£ 

V-H- I Ia: al-a· CLl. l !1 Bl-~ .DELTA1i3Fi· Bl-48' clplbN-HYB' c £.) , l8Cl0'CL[5'" 186-2 ' CLl61 .. a1-e . V4'CLl7fl 

3: 

4: 
5: 
6 : 

7: 
8 : 
9: 

10: 

11: 
12 : 

13 : 
1 4: 

g9~~TW ~ 1it:~: gLI 1 A) sm;Hmh1
1 4m!'8i.~~t/.1 ~41 ~2 7 ;fi! l · ttTMLHf /:Lsl28nt~Mb6~&·ff1gP~! ~rv1i~mo1 

81- 8. Vl. CLl31) .N1t12 CL( 33), 124 · cL\ 341. 564' c 1.35 I! 550'CL!36J . s671CL(37 <56~' CL!38[,I32. 6'tL! 391 · NlG9' CL! s61. 
102'CL{511133 \.Ll521 , CH-51 <:LJ55\ · 0Bl->14.3'C rs& bDF4-12.6 <:LL57Jl81- >' CL(59 . s .-2' CLJ60\•ClH GL' CLl64{j 
CH10'CL!69CLCH-5S ' CL!74JCCH31 CL 16~!Hl•29'CL(79; , BFl-608.l ' C t89CLAC38 15.3~ 'L!Hl-59 CL >4/:Ll04B' CL 10 , 

~~d1~i.1~;91 ;m1 1~~2~gL1tH°61 · "':~ G~~~LL1m1 1t19:;3rHJ~M1:cJ;.cl.1 lU1 ~3~1;~. ¢l21H1 }6h~;·cLHH1 
11022.81.1·cL116s1 .Ac3a 2si.5\lm,4,.110 c · cL IHJ.Ac38 200.2h151.4r!s·cL111s1.10R 2s·cL1180J,V!lP'clh8s1.1 
18/2' CL!l l~l8/l 7 ' CL(2!ll 8/9'CLf 3[, 1/17' CL ! 4 I l30PI ' CL(51IH43 ' CLI61:, HF2- 1/l 7 (7 l , vh26c'CL!8{,LAMBDA-VH26' CL( 9) , 
Ab25' CL 12 RF-KLl'CL 3~ HF2- I >B(87l Hr2- a121.se1. ( 3 IDE!ltI AL HUMAN v-H-Illl ALSO , MOUSE V-R-II I O: 
TF2- 76' Lt t· 8- 1 -1 211• L£ b L e-1-12-51vcLle1 JJ14 · c F21. H28-A2' cLJ24lb"37-40' CL}2SJc129-48' CLI, •21 ~r2•cLis2 J. 
~il1~~1~hY~1:mhnt~26.9Wtt1~4f?A~Hb9· ~~1~~1~1 "o-90(761 , 0- 0(77) ,SPl HL L(81J; AN 4 BBIT -H: 

4Gl2' CL[lOI. (IDENTICAL TO 2 MOUSE V- H- IllD: 5 - 27 ' CL(35J , 40-60(75). J 
Abl8'CL(ll) , POM(45]. (2 IDENTlCALJ 
~A)~~1kll~l • 60P2'CL(l81,63Pl ' CLl 1 9] . (3 IDENTICAL HUMAN V-H·flI ; ALSO l 11ISCELLANEOUS V-H: GOLDFISH 

Vh38Cl. 10' CL[l5J. Vh38Cl. 8 ' CL( 16) , Vh38Cl. 9 ' CL( 17), Vh38Cl. 4 ' CL (2I I , Vh38Cl. 5 ' CL(22J. CS ID&NTlCALI 
GF4/l.l ' CL(20] . (IOENTtCAL TO l MOUSE V-H-llID : S-76'CL(2ll .1 
Kil146H' CLf 29] , l-9Ill' CL (301, FL2•2'CLl34 I , RF-TS2'CLI 421. RF- SJ!' CL( 461 • CS I DENT I CALI 

~~-2~: gtiw: 3~l:ef~Hffi T2c~~c1~·mE ~~;a1~N · tt 16Wm·s~;~£c~ar~;sLm11:~s~9r!;.c:~1~i1~~8c~~~ 1~~l·l 16l . CH~CLf 7iJ /; tHS'CL~78b, 6F~I CL~79J 1;9Al1 CLl8lb!C57BLho Vll ' CL!82l, ~~. ~· CL!83hCS~BL Vll ' CLL8 i
1
1:sA/.J 6G6 86 , 

~~l9ctif~3,:mI:e2~·c~6!;~~1. ~b · ~tiioi1 ;~4-ir.i~i.E~~l~MPg4~~(lnl :rm·!L11I~t~~&.W~r3l~L d~i~ 7 ' CL 
98 

• 
H220- 17 ' CL 123),HPCGlS{ 721 ,, 
38Pl' CLl361 , 13-2' CL(37]. (2 lDENTICALI 

~g~;~L~~a!Mf~~f5~lii ·~t1a~r~f1CAL HUMAN V-H-llI; ALSO 2 MOUSE V-H-IlA: BCL1' CL(l02J,ntAI> 123' CLl106J; ANO l 

4ll4'CLl48] ,M26'CLl49J, 9- l 'CL (50J , 20Pl ' CL(82]. (4 IDE!ITICALJ 
VR10. 7'CLi63J, (IDENTICAL TO l MOUSE V·H-MISC : H51.54. J3(7l] .t 
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GUJCRAL NOTES: 11-11 UAVT CIUUlfS SIJBGROOP III <cont'd) 

SET U: K6H6'CLl6'J, K488'CLl69J ,K588'CLl70J, K5c7'CLl71 J, K5G5'CL(72J, K6FS'CLl73J. 16 IDENTICAL) 

SET 16: l8ll 'CL(74), IHI 'CL(75), 333'CL(761, ll2'CLl771, 126'CLl781, ll5'CL179J, 2Cl2'CLl801,2Al2'CLl81 I. 18 IDE>:TICALI 

a>Jl2 : SET 1: j~f~~tU.1•18/17' CLl2J, 18/9'CLlll, I/ 17' CL! 4), 30PI' CLISI ,M43'CL[6), HF2•1/17171, vh26c'CLl8J, 4Gl2'CLl101 • (9 

;A!~~1Ul~I • 60P2'CL[l8), 63Pl 'CL!l91. () IDENTICAL HU>WI V-H-III; ALSO I MISCELLANEOUS V•H: GOLDFISH 

Vh38Cl. 10'CL( 15), Vh38Cl , B'CL 116), Vh38Cl. 9' CLI 171, Vh38Cl. 4 'CLl21I,Vh38Cl.5'CLl221. U IDENTICAL) 

~~~~~~~lf~I , 2Pl ' CL(261 , M72'CL(271, M74' CL(28 I, KIM46H' CLI 291 , l-9Il I' CL(301, RF•SJ2'CLI 311, FL2·2' CL[34 I. 18 

SET 2: 

SET 3: 
SET 4: 

SET S: 
SET 6 : 
SET 7: 
SET 8: 
SET 9: 

38Pl'CLl361, 13•2 ' CL(371 . (2 IDENTICAL) 
POM(451,LAYIS11. 12 IDENTICAL) 
484 ' CLI '81, M26' CL [ 49) , 9 - 1' CL(50 I , 20Pl 'CLl821. (4 IDENTICAL) 
K6H6' CLI 681, K488 ' CLI 69) , KSB8 ' CLl70J, K5C7'CLl71 J, KSG5' CL 1121, K6F5 ' CL(731. 16 IDENTICAL) 

18ll'CL(741, ll5' CLl79J. (2 IDENTICAL) 

a>JU : SET I: ~~&';"IU6~~1~ii,/!~~!f~1~1!2~\1~2~i~i~~.~~EH!~~H1M''.'\'S£ V·H-18: PJl4'CL()JJ; AND 5 MOUSE 

SET 2: 
SET 3: 
SET •: 
SET 5: 
SET 6: 
SET 7: 

U266'CLll36J. (ID&llTICAL TO 1 HUMAN V•H•I: ND'CLl301. I 
U/2'CLI 11, l8/17'CLl2J, 18/9' CLI JJ, l/17' CL 141. (4 IDENTICAL) 
Vh3'Cl.10'CLll5J, Vh38Cl .8'CLI 16), Vh38CI. 9'CLI 171, Vh38Cl. 4'CLl21), Vh38CI. 5' CLl221. (5 IDENTICAL) 

POHl4$1,LAYl51J. (2 IDENTICAL) 
K6H6'CL(611,K488'CL(69) ,K58S'CL(701,K5c7'CL(71 J ,K6FS'CLl731. 15 IDENTICAL) 
!al 1'CLl74J,1Hl 'CL(75J, 333'CL(76J, ll2'CL(771, 126'CL(781, 115' CL(79J, 2Cl2'CL(IOJ, 2Al2'CL(ll J. 18 IDENTICAL) 

D>DTICAL Slt'!S or J · ICDUGDltS : 

SET I: 30Pr CL~ShAb25' CLjl2lt 60P2' CLj lBj t3?P1' CLj I 9j ~l6Pl 'CLj25j ~M74' CL~28 b TILi 33hHN .14' CL£ 41l1 M26' CL( 49\ ~ 

mN+1cJ: H~6~~H~~ I~I k~~gs9c~OMA},· ~~ft!1~Lls2l!:~51t1 ~~~·~l1~~\;~.~m1~~s1 :gt~HJ Lsg~cL1W~!i·~Ll16!, 
::bli~~c~!~!li!8~' W!4~~~~1~WI, 4 HUMAN v-H-I1, ML ·cL131 ,DR 29io-2F8'CL •8J ,Ab1 •cL101 .M 4 h1s21 , AND 1 

SET 2: TILl33J. (IDENTICAL TO 1 HUMAN V•H·I: 2l/28'CLllOl .1 

ser 
3

' ~~+;rHlfh?~~6rl-~rn~11 ~tA~ri-mh1 !ir~9~mm ~~ ~~
1i=-.~~~ ~1~~12t~:;1:cm1:glWh1H1. 

58P2 ' CLh6! , C,;-I 'CL(41 , 37Pl'CLl47 .) 

SET 4: ~ii~irc~!~!li~jJ~t:fL146) . (2 IDE.lfTICAL HUMAN V-H-III; ALSO I HUMAN V-H-I: 1'NO'CLl151t AND I HUMAN 

SET S: 4Gl2'~LA1ifuAb2l'CL(24l,M72'CL,27hKlM46H'CL/29i1U266'cLp361.t,70Pl ' CL(l8ll • 16 IDENTICAL HUMAN V-H-III; 
~~gOl'CL(ll!~ii¥iificl.T2~i?~n c~d1~;c1.122 ,E -lS'CLl SJ, 'CL(301.Ab CL 4411 AND 3 HUMAN V-H-11, 

SET 6: 0081621. UDE:NTICAL TO l HUMAN V·H-1: TH9'CLl23) .) 
S&T 7: 

SET 8: 
SET 9: 

Ablt'CLlllJ. (IDENTICAL TO I HUMAN V•H·I: 13P2'CLIJll; AND 2 HUMAN V·H·II: Ab26'CL(llJ,M60'CL(421.I 

TIL(33). (IDENTICAL TO l HUl'.AN V·H·I: TH3'CLISSl.1 

lUA'rLA~''!~:n!2hi?!~~1H~l • "17'CLl4) ,M4J'CLl6J, HF2-l/17 (71,2PI 'CLl261. (7 IDENTICAL HUMAN V-H-III; 

SET 10: VhJICl. IO'CLI IS). Vh38Cl.8'CLI 16), Vh38CI. 9'CLl 171, Vh31CI. 4'CL(21 I, Vh38CI. S'CL(22J • (5 IDENTICAL) 

SET 11: GF4/l.l'CLJ20J,484'CLl 48J. 12 IDENTICAL) 
SET 12: IBll'CL(741, IHl'CL(75J,2Cl2' CL(801. (3 IDENTICAL) 

SE£ SIGNAL PEPTIDE TABLE IF I OCCURS AT POSITION 0. 

SPJl:CUIC NOTltS : HOICAll llllVT CIUUlfS SUBGROUP III 

11 18/2 ' CL : FROM PERIPHERAL BLOOD LYMPHOCYTES OF A SYSTl!HIC LUPUS ERYTHEMATOSUS PATIENT. 
21 18/17' CL: FROM PEl\IPKEAAL 8LOOD LYMPHOCYTES OF 1' SYSTEMIC LUPUS ERYTHEMATOSOS PATIENT, 
3) 11/t' CL: FROM PERIPHERAL BLOOD LYMPHOCYTES or A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT. 

41 1/17' CL: FROM PEl\IPHEllAL BLOOD LYMPHOCYT&S OF A SYSTEMIC LUPUS ERYTHEMATOSUS PATIENT. 

SI 3GP1 ' CL: FROH HUMAN FETUS AT 130 DAYS OF GESTATION. 

91 ~-~·~~ERT~~~f~~ ~~1g~;Am~~.J~t&i~~~,r~:Ws~9~Ls~~~ ~~ ~o~W~~N°'1"="J8r~ ~~~Ig_~A; •• 
AND LANllDA•VH32'CL HAS VAL KT POSITION 93. 

10) 4<012'CL: IT RECOGNIZES A TUMOR-ASSOCIATED AND OIFF&l\ENTIATION ANTili&N OF "'" 195, 000. 
II) Abl&' CL: THE D·SEGMENT IS EXTRA LOf,'C. EIGHT AMINO ACID RESIDUES ILE TRP AAG LEO ASN PRO ILE Al\G ARE PLACED AT POSITION 

lOOG. 
12) Ab2S' CL: AUTHOll.S PROVIDED THIS ORlGlliAL SEOUENCE llHICH IS DIFFERllNT FROM THAT IN THE REFEl\ENCI!. 

18) 'OP2' CL: FR()H HUMAN FETUS AT 130 DAYS OF GESTATION. 

19) '3P1'CL: FROM HUMAN FETUS AT 130 DAYS or GESTATION. 
24) Ab21 ' CL : AUTHORS PROVIDED THIS ORIGINAL SEOUENCE llHICH IS DIFFERENT FROM THAT IN THE REFERENCE. 

2S) 5'1'1'CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 

261 2P1'CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
29) "1"46B' CL: Klm4 . 6 CELL LINE WAS PRODUCED BY FUSION OF TONSILLAR LYMPHOID CELLS FROM A NORMAL CHILD WITH GM4672 , AN 

IGG·KAPPA PRODUCER. THE CDR3 OF THIS HEAVY CHAIN IS LONGER, REOUIRING 8 RESIDUES, THR THR THR LYS ARG GLY LEU 
THR, TO 8£ PLACED AT POSITION lOOD. 

ll 1 
341 
36) 
41) 

461 
481 

631 

67) 

68) 
69) 

70) 
71) 

721 
73) 
821 
83) 

96) 
97) 

111) 
113) 
I14) 
1221 
1231 
1251 

131) 
1331 

1351 
139) 

U-SJ2' CL: FOR ALIC'NHENT, lT IS RE.OUlRE.O ro PLACE TWO RESlDUES, TYR SER, AT POSITION' 1000. 

FL2·2' CL: DERIVED PROM HUMAN GENOMIC DNA OP £PST£1N•BARR VIRUS•TllANSFORMED FETAL 8 CELL LINE. 

38P1'CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
RJl. 14'CL: THIS HYBRIOOMA MAS MADE BY FUSING PERIPHERAL BLOOD LYMPHOCY'tES FROM A PATIE:NT WITH CHRONIC LYMPHOCYTIC 

LEUKEMIA Mm UC729-6 HUMAN L'tMPHOBLASTOIO CELLS. 
U · SJl ' CL: FOR ALIGNHENT, IT IS REOUlRED TO PLACE TWO RllSIDUBS, TYR S&R, AT POSITION IOOD. 

U 4 ' CL : THE HY8RIOOMA WAS MADE BY FtJSlNG PBMC CELLS f'ROM AN SLE PATIENT TO THE LYMPH08LASTOID CELL LINE GM4672. s .. IS 
THE AllBREVIATIOll FOR SMALL NUCLEAR RIBOllUCLEOPl\OTEIN. 

V1110 . 7 ' CL : fl\OM PATIWT WITH IGO·SECRllTING MYELOMA. THE V• AND C•l\EGIONS ARE BROUGHT TOGETHER BY A HOMOLOGOUS 
l\ECOHSIAATIOI< BETWEEN 442/443-BASE•PAIR l\EPEATS DEl.ETING TH& C•MU. 

C:U': PERSONAL CQO!UNICATION FROM THE AUTHOR INDICATES THAT IT IS A CRYOGLOBULI!I. 
U8'' CL: FROM A PATl&NT WITH 8-CllLL LYMPHOMA. 
ltU&' CL: FROM A PATIENT lllTH B·CELL LYMPHOMA. 
K5a9' CL : FROM A PATIENT WITH 8-CELL LYMPHOMA. 
CC'7' CL: FROM A PATIENT WITH 8-CELL LYMPHOMA. 
CCS'CL: FROM A PATIENT WITH B•CELL LYMPHOMA . 
ltUS'CL: FROM A PATIENT WITH B- CELL LYMPHOMA. 
20P1'CL: FROM HUMAN rtTUS AT 130 DAYS OF GESTATION, 
FR : AN IDIOTYPIC ANTIBODY TO FR NOT INHI8ITABl.E BY PHOSPHORYLCHOLINE REACTED BETTER WITH TllE PR HEAVY CHAIN THAN WITH 

l~~-U~~r CHAIN. THE CROSS-REACTION WITH MOPC167 WAS 10,000 TIMES WEAKER. (RIESEN,W.F. (1979) EUR.J.Ifo!lo!UNOL.,9, 

PS (SKA) : PS AND SHA ARE THE SAME PROTEIN AS POINTED OUT BY HASSNER, A. ' SAXON, A. (1984) J.IMMUNOL,.132,2844•2846. 

13P1'CL: FROM HUMAN FETUS AT 130 DAYS OF GESTATION. 
A-<01 : AMINO ACID RESIDUES FOUND AT POSITION 5 ARE VAL AND LEU. 

a-<01 : AMINO ACID RESIDUES F'OUND AT POSITION 7 ARE SER AND THR. 
B-<021>: AMINO ACID RESIDUES FOUND AT POSITION 7 AR£ S!!:R AND THR. 

C-IOI : AMINO ACID R£SIDU£S F'OUllD AT POSITION 7 ARE SER AND THR. 
It-IOI (+<-I : AMIHO ACID RESIDUES FOUh'D AT POSITIOll 20 ARE LEU M'D VAL. 

t.al'CL : ~¥M~1f~G:Wc~r.~1cirss1s~ef[ Mt11~~¥Ei~U~~~~l~ ~~ ~~N~~~~~my,~~~E8fm r1~~bs 
FROM A PATIENT WITH ACUT£ L\'M?HOCYTtC LEUKEMIA. 

l'-<01 : AMINO ACID l\ESIDUES FOUND AT POSITION 7 AR£ SER AND TKR. 

- -IQ : THIS HYELOMA PROTEIN IS FROM A PATIENT WITH SMDLDERlNG MULTIPLE HY&LOMA WHO PRODUCES TWO MONOCLONAL 
IHMl1NOGLOBULINS, IGG AND IGA. 

Ly47' CL : PROM llURl<ITT'S LYMPHOMA CELL LIN£$ WHICH PRODUCE TRUNCATED HEAVY CHAJNS LACKING PMT or VARIABLE REGION 

LBW2 ' CL : THE REGION NOT SEQUENCED CONSISTED or A LARGE DELETION. THIS HEAVY CHAIN IS EXPRESSED ON THE CELL SURFACE 
WITHOUT LIGHT CHAIN. LBl!2 IS AN EBV·TllANSFORMED B·CELL LINE DERIVED FROM PERIPHERAL BLOOD LYMPHOCYTES FROM A 
PATIENT WITH COMMON VARIABLE IMMUNODEFICIENCY. 
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SP&Cil'IC llOTICS : ROMAN ll&AVY CHAl'.KS SIJBGROOP III (cont 'd) 

140) 1.y91 ' CL: FROM BUR.KITT'$ LYMPHOMA CELL LINES WHICH PR00UC£ TRUNCATED HEAVY CHAINS LACKING PART OF VARIABLE REGION 
146) OB' CL: THE REGION NOT SEOOENCEO CONSISTED OF A LARG& DEL.tTION. THIS H£.AVY CHAIN IS £XPk£SS£0 ON THE CELL SURFACE 

WITHOUT LIGHT CHAIN, DB IS AN EBV-TRANSFORMED B-CELL LlN& DERIVED FROM PERIPHERAL BLOOD LYMPHOCYTES FROM A 
HtALTHY lNDlVIOUAL. 

141 
> LBWl4, CL ~i~5o~i:f 8~TNg~A¥~~UE~i~Y 4 crss~r~gv~~~~S~8Ek:~~~~' LI~~-i5E:~~~ ~~SAN Pi~1~~&~f s~~~ r~~~~~T~~~~~ A 

PATIENT WITH COMMON VARIABLE IMMUNODEFICIENCY. 
165) - - I<;G : THIS MYELOW. PROTEIN IS FROM A PATIENT WJTH SMOLDERING MULTIPLE MYELCJHA WHO PRODUCES T"O MONOCLONAL 

IMMUNOGLOBOLINS, IGG ANO IGA. 
178) caA: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. AT POSITION 3, LEU AND ILE WERE FOUND. AFTER POSITION 9 . THE CHAIN 

CONTINUES IN THE C-REGION AS RESIDUE 216 (EU NUMBERING) GLU. 
180) JUl' CL : IT IS ASSOCIATED WITH A t(l4:18) TRANSLOCl\TION WITH THE BREA• POINT IN THE J4 REGION ON THE NOHF1111CTlONAL 

ALLELE. 

• THE FOLLOWING WERE EQUALLY l\ND MOST FREQUENTLY OCCURRING: 

AT POSITION 
95 
97 
99 

1000 

RESIDUES 
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