Human genes (HUM) and their mappings (UAMs) in Orangutans



IGHV4-80

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGIA A A AAC CREGEINGEGETN CHINI C CENC C C C CHINGEGEINGEG C ARG CFENC C C AJGI A A JGRING A
GG A A ANGG C CREGETRGEGET N C IR C CFC C C C CHENGEGRTINGEGI C A A CFNC C C A G A fTRGHTRG A

GTGT CIINCCAGG ATGCAGATATGAAGATAITGGGAGGCITGCAT CITGAGCCCA
GTGTC|TCTAGGATGCAIGATAITGAAGATAITGGGAGGCITGCATCTGATCCCA

GGG CHN C A C AJGEIGEGEGT C N C FERGETNGETN C A C AJGEGEGRGEE C CFINGET C C C A JGRGRTRGY C A IG C
GGG CF C A CFINGETGRGRGT C N C ' C FINGET C A C AJGRGRGRGHE C CIINGET C C C A JGRGRTRG| C A IG C

TG C A GG A SGRTRGRGRGRGI C C C AJGEGI A CFINGRGRING A AJGIC CHINE CIGRGI ANGIA C C CHIRGEI C C CFl C
TG C ANGEG A FGRTRGRGEGEG C C C AJGRGI A CPINGEGEINGI A AJGIC CIININ CIGRGI AfGI A C C CHIRGEIN C C C Y C

A C ARG C G C FIRGHE C MY C FERGEGRTNGI A CFRNC C AR C AJGIC AGEINGEGET A A C FINGEGETRGRG A JGY C FTG
A C CHIG CIG C RGN C BN C FING A FINGI A CPINC C AR C AJGI C AGITNGEG A A A C FTRGEGRINGRGY A BN C FING

GG C CJGC CAJGRE C C CliC AJGGEG] A ARGEGEGEG C FTNGRG A A FINGEG A FINTRGRG A ' A C A FT C fIN A T
ARG C CIGC C A/GREC C CFNC AJGGGI A A GGG G| C I TNGG A ARG C AFTNTRGGEGET A C A BT A BT

A PR AGETRGEGEGH A \GRGI A G CIMA CFRA C A CC C CIGRIC C CHNC AJRGRG A GETRTNG AGRINC A C C AT
T AFE AGETRGEGRG ANGIC ARGICFRA CFHMA CACCCCJGEEC C CFINC ARGEG A GRTTNG A JGRIN C A C C [GT

GTCAAfRAGA AACGREC CAAGAACCAGT TN C CCHNG A AN CIHNG A NG C N C FTNGETRG A
GT CAGTEAGACACKGEENC CAAJNGIAACC CAGTINTEECC CHEG A ANG CFREG ARG CFH C FERGEENGY A

CIGING A GRTNGRTNG AG CRRIC AfG A CACAAACAFRC CCHRGIC A AN

GGG AGGC
GG AGG CG

GICPRC AJGRGEA C C A
CFC AJGRGIA C C AJG



IGHV3-79

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GG AGT CITGGGCITGAGCTGGGTTTCACAGTTGTTATTTTAAAAGGTHAAA
ATGGAGTTTGGGCITGA[GTTGGGTTTCACAIGTTGTTATTTTGAAAGGTHAAA

CCAGIAJG AAAITAGIAIGTGTGAGTGAATATATTTGAGAIGAAACAGTGGAIT ATG
CIT AIG|AJG AIG|IAIT AIGIA/GT ATGA|GTGAATAITAITTTG GAGAIGAAACAGTGGAITATG

T C ANGGIC ARGRTRTE CHNC A C C ARGRG] AP C N C fN A C |G A [GRTHTNT A C Gl G GRTRGET C C A [GRTG
T C ANGG|C ARGRTNTNE CIHNC A C C AfGRGIAFE CF CFl A CIG A GT T T IR G C A G GTGHN C C AJGT G

TGAGGTACAGCTGGEGTGGAGTCITGGAGAGGACCC CAAGACAACC C TEEEEGGCG G
T GAGGT ACAGCTGGT M G TICTGGAGAGGATCCAAGACAACCITNAIG ARG G G

T C CCFRG ANGA CRENCRER C CRENGRING C AJGIC CFN CFTNGEG AT A A C CFENE C A G A Gy C BN A C T
allC C CPRNC AJGIA CRRNCHN C CRENGHTNG C ARG C C N C FINGEGY A IR A A C C I C A fGHIN A IGY C FIN A P

GIAAITGIAGCITICIGGTTTCCCAGGCTCCAGGGAAGGGGCITGGAGTG GAGTAGT A
GAATGAGCTCGGTTTCCCAGGTTTGAGGGAAGGGGCTGGATTGAGTAGT|A

GIAIT AITIACAGTGTGATGGAAGTCAGAITAITGTTAITGCACAATCTGTGATC CIGAG
GATATATAGT ATGATGGAAGTICAAATATGTTATGCACAATCTGTGACIGAIG

CAGAFINEC ACCI G CFNC CA AAJGA AAAFRIGICCAAJGIAACIHNC A CFINGT AFINIRTNG C A A A
CAGIAFINNC ACCI GG CFEIC CA A AGA A AGTNG C CAARIA ACFRC A CREGHE A FINTRTNG C A JG) A

TGAACAGT CITG AGAGCAGAGGGCACAGCITGTGTGTTACTGTATGTGAGG C
T GAACAGT CITGAGAGCAGAGGGCACGGCCATGTATTACTGTATATGARGG|C

A C C AGGT A
A C C AJGGHE A

AJGIA AJG|A C
AG A AIG AT

AJGG T TIC CITGT A
A AP C CFINGY C A



IGHVII-78-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CHANGEGRTINGI A AJGIC C CRNC A CAfGA CC CRRCFERNC C CEENIN A C CFENGH C fG C FINGETRGEN C FING
GG C CIINGEGRTNGI A AJGIC C CRNC A CAJGA CCCFECFRNC C CFRC A C CPEGEING C 'INGETRGEN C NG

TGN C C C CIGRING A RN A A CHGI A NGEGHETN C FEIN C C FINGH C FENGI A A BGI C FIRGRGI A FN C C AR C AJGIC C C
TG C C C CleEl AT A ARG A GEGET C I C C TG C fTRGI A ARG CPINGEGI AN A C AR C AJGIC C C

e --- A M I B AR BRI mrnr
3 B - B MM B 1B E BB B mnr

GCACACAFINEACCACCCACFHC CFHC A AGINGTNC CAGRRC ACCAFBRC CCCAGAFREC C
GICACACGTNACCACCCGCHENCINC AAGAGTTCCAGTCACCACCCCAGAFRCC

GG C CAAAAAAGCAGTECHENC CANACAGICIENGIAGCHNA C ARG ANGIC A ACA ANGC
ARG C CAAAAAAACAGTINE CRNNC CANA CANG CHING ANGICHNG CIGRING ARG C A A C A AJGIC

ACATAGCCA TG TATTTTTAAIGICCAAARGA
ACATAGCCATGTATTTTTAANGCC CITIAAGA

C A C AJGITNG
C A C AJGTG

CACCCAAACCHE
CACCCAAACCHE



IGHV5-78

GENE ALIGN SEQ
AFINGEGRGRGEE C A A C CIGRR C AR C CHININI C C Cl C G C C GG C FENGETI C N C C A A JGRGET C A
AFINGEGEGRGET C A A CCJGRRC AR C CIININE C C CFR C G C C FINGRG! C FINGETE C FN C C A AJGIGRT C A

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GTICCITGCCCAGGGTTTGAGGTCACAGAGAAGAATGGGCAGAAGGGAGCCC
G T C CITNGIC C C AGGGIITTTGIAGGTTC ACAGAGIAAAAATGGEGGEGCAGAAGGEGGANGCCC

CREGIAFINGI C A A AFIIRINTNGEINGEI CINC C C A C A C ARGGEINGEE C FINTNTRGY C C }G A [GRGRTRG C A IGY C
CHEG AFTNGI C A A AFIRTNTNGETNGET C FING C CfG C A C AGGTNGTE C FINTNTRGY C C }G A [GRGRTRG C A IGY C

TGT TG CAGTIC'TGCAGCAGAGGTGAAAAGACCCIGGGG AGTI CIT CITG AGG ATC
TGGTGCAGTCTGCAGCAGAGGTGAAAAGGCCCGGGGAGTCTCITGANGG AJTC

TC CHGTE A AGA CIENE CRENGEGI AR A C AJGICIININN A C C AfG CFR A CFIERGEG AR C C A C FERGEGGT
DC CRNGEE A ARG A CHENI CRENGHGI AR A C AJGICRIRINIR A C C AfGI CFR A CRENGEG A BN C C A C FINGEGEGT

GIC[GCCAGATGCCCIGGGAAAGAACTGEG AGTGG A|TE

GTGCCAGGTGCCC|GAIGAAAGAACITGGAGTGGATAGG GG GGRs

GG GG AGC AFBRCIE AFE C CJE

GIC AR CFE AR C C T

GGG AACHCHNGANIA CCAGIANNACANGICCC AFNC CAIRINC C A AGRGIC C A CIGERNC A C C AT
GGGAACECHGANA CCAGIAFNA CAGICCCAFBCCHIEC CA AGC CC AFRGERC A C C AFE

CPEC AJGIC CJGIA C AJGICFIC C AfGIC AlG C A C CJGIC CFRA C CFING| C AGTRGEG A JG| C A JGI C C TG A
CRHCAGIC CIGIACAGCFRECFERANC ARGIC A CC A CCFHA C CHING|C ARGTINGG ANG C AJG C C NG A

N B E NE--BE-BEl|m B B DBnNn

ANGEGI C CFR CIGRG A C A i

GGIA C C AT
AGA C C AFE

TG CAGIAGTG|AG
T GCAGAGTG AG

CIT GICCAJTGTATTATTGTGTGAGATC



IGHVIII-76-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GIA[GT CCITACAAGAAGTTCACITGGTGGAATCTGGAAGAGAAATGATACANGC
GIA[GT CCITACAAGAAGTTCACITGGTGGAAITCITGGAAGAGAAATGGTACAGTC

CFRA ACFINGETNE CIHNC ARGIANGI C CRENINIRTENN A C A A AJGIC CRECFINGI A AFTTT A C C TN C A FINT
CCAACAANNCIHNC ANGANG C CITNTNTNTNTNNA C A A AJGIC CFECHING A AFINTNT A C C T C A FTT

GIACRRCIRANGI C AFRRGIANG CINC ARGIC C C AJGIC AJGRG| C [T C AJGEGE A C A f[GRGGRGETHTRGEGTRGET G
GIACIBNCIRANG C AFRRGIANG CITNC AJGIC C C AJGIC ANGHG|C TR C AGEG A C A GG GG THTRGETTRCET G

GG AGGCAAAAGCIGAGGGATTCAAGTGGAAITTTGTTAGTGGTACCC|TICCA|T
GGAGGCAACAGCAAGTGAITTCAAGTGGAATTTGTTAGTGGTACCCICCAJT

CAAFBRACAAAGAAAAAFRC AFRA AFRNC CFNC AFGGEGIA C A CC CFIRITRGE C AfGIC A C AJGHE C
CAAFBACAAAGAAAAAFRC AFRA AFRCHEININC AJGRGGIA C A C C CRIRINGEN C AfGIC A C AGHE C

NC CCFCAAAAFRGACCAACCIHNGANGANGC CIGIAJGG AIG A AJGIG C C AFTRGEN A FINT A C fTNG
DNCCCHNCAAAANGACCAACCHSGAGAGC CIGAGIC ANGIA AJGIG C C AFTNGHEE A MR A C il

TG AGAIG A
T G AG AIG A

C A C AJGG A
CA CAJGG A

A CAGGIGG A C AC
ACAGGIAGACAC



IGHV3-76

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGAGTTAGGAATG CIGCTGGGTTTTCTTTGTTGTTGTTCITAAAARGSG|CAA
AITGGAGTTAGG AAITGCIGICITGGGTTTTCTTTGTTGT TEEEEECITAAAARGSG|CIGA

TICAAGAAGAACTAIGAAATATTGTC CITGTGAIGT GIATATGAGTGAGAGAAACA
TICAAGAAGAACTAIGAAAITAITTGAGTGTG G AIGTGIAITACIGAGTG GAGAIGAAACA

GTGGATCTGTGTGGCAGTTTICITGACAAGAATGTCTCITGTGTTTGCAGGTG
GTGGATCTGTGTGGCAGTTTICITGACAAGAATGT CTCITGTGTTTGCAGGTG

TICCAATGTGIAAGTGTAIGCTGGTAGAGT CITGGGGGAGGCTTGGTHACAWGCITT
TCCAATGTGAAGTGTAGCITGTTAGIAGTICITGGGGGAGGCTTGGTAAAWGCCIT

GGGGRGRGE C C AFRRGRTNG A CHIN C Pl C CFENGETRGY C A G| C CFN CFINGEG AR A C A CFERTRIN C A G A A
GG GGGGEE C C AFTNGHINGI A CRN CFN C CHRGEINGI C AJGIC CHN CHINGEG AR A C A C CHIE C A JGHI A |G

CITAITGGCAfTTGCACTAGGTGGACCAAGCITCCAGGGAAGGGACTGEGAGTGGG
CITAT GG CATGCACITAIGGTGGACCAAACIHICCAAGGAAGGGACITGGAGTGGG

TIC[TT ACATTIAATGCTAGTGGTGGAGGCA[TIATAC|TACIECAGACTICITGTGAA
DCHE A C AFTRE A AFTNG C P A SGRINGEGRINGEGI A AJGIC A C AR A CPRA CPREC AG A CFI C FENIING| A A

GGG C CIGGGTNING A CCAFBCINC CAGGAGIA AAACACCAANGAACIEC A CFIEGER AN C NG C
GGGC CIGANMNEC ACCAFRNCRENC CAGIAJGIA AAACACCAAGAACHEC A CFGER AFE C RG] C

AAAFBRAAACAGT TN C AMTTIG CITNGIA CACCAMGEG C CIGT CIN AT A CITRGET A AJGLA G A
AAAfTAAACAGTTTGAITTGCITGIACACCATGGC|TGT CTATTACTGTAANWGAIIG|A

C A C AJGTNG
CA C AJGTNG

G T CACAAACCHE
GT AACAAACCHTE



IGHV3-75

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AITGGGGTTTGTGCITGACITTGGGATTTAC|ITTGTTACTATTTTAAAARGTNAGA
ATGGGGTTTGTGCITGACCTGGGATTTACITTGTTACTATTTTAAAARGTNAGA

T TICAGGGTGIAACTAGAGATTTTGAGTGTGAGTGGATAACAGTTAAGGHAAA
T T CAGGGTGAACTAGAI[GAITGTTGAIGTGTGAGTOGGATAGCAGTTAAGGHAAA

CACIHNGIA AAAFEAFNNGIIGIC C AJGRINTNT CHINGI A C C AJGG| A FING| C C C CFIENGTRGETTETETINGRG G
CACIINGIAAAAFEAFNGIIGIC C AJGRTNTNE CANGI A C C AJGIA AFTNG|C C C C NG TRGTETETETINGRG G

TGTCCAGTGTGAGGC|GCAGTTGTTOGCGERIGAGC CITGGGEGGEGGAGACTTGGTACA
TGTTCAGTGTGAGGTGCAGTT el G T AIGIAGGICITGGGGGAGACTTGGTGCA

Gl C C FINGHG C IGY C [GRGHTEGRGEGRGRG TN GRGRGEGEGET C C C ARG A G A C FTRGHT C C FIRGTNG C A JG) C C fIN C T
G C C GG C IGRGEGEGETGRGRGE GG INGEGRGRGEGIN C C CPING A fGE A CFTRGHT C C FERGETNGY C A fGY C C I C fI

GG A FTTING C CHINE C AJGEE AJGIC C A CFENGEG] A FINGI C A CFIRGRGEGI C CFINGI C C A JGRGY C f C C A GG
GGACIECACCHEECAGENANCCA CHEGIGAFNSG C A CHNGIGEGEE C NG C C AJGRG C BN C C A GG

GIAACAGACITGG AIGT GGG T C|TICATGTATTAGTACTGATGGGAGTAGCAITAC
GAACAGACTGGAGT GGG T CITNCATGTAITTAGTACTGATGGGAGTAGCATALC

GICIEAFING C A C AR CFNGEGIGI A AGETNTE C NG AT C C CCAFBCINC CAJGA AACAAFRRGC C
GCEANMNG C A C AT C CIGRGIGI A AJGRINI CANGIAFINIE C C C C AFRCHRC C AfGA A A C A AFIRG|C C

AAJGAACACACFECIHNE AT CIEGGIAAAINGA ACAGTTNIG AGAGCIIG AGTACACARG
AAGAACATACTCEAT AT CITG G AAATGAACAGTTTGAGAGCTGAGTACATCAIG

C C A CJGFE AN A C IRGRTG C FINGEGE A IG A
C C ARG AT A CITGTNG C C GG A IG) A

C G C A JGRTNG
T GCAGTG

GACACAAACCHE
GACACAAACCHE



IGHVII-74-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C C CRENGHT C FETRTRGEG A G C AJGICFRN A C ARGEGI A G C AfJGRGIC C C AJGIA CFR AJGI A A G A NG C
G TG C C CHGHH CFETRTRGEG AfGIC AJGICFNA CAG A AJGTIC AJGGIC C C AJGIA CFRAG A AJGIA NG C

CCACACFEGACCHECHNGC AFNC A CFEENE ARG C PN CFN CFEN CHNGEGI C C A CFRA C AFBRC A C A
CCACACHEGIACCHNECHNGC AFMIC A CFINE AMSG CFNGHN CFN CHNGIGIC C A CFNA C AFINC A C A

A AC AGTING CHNE AMNGIA CIEGGG C CIENGIA AR CHINGIC C AJGIC C C AJGRGI A A A JGRGRG C FIRGRG A
AACAGTG CHNE AMNG A CITNGGG C CIENGIA ARG C C AJGC C C AJGG A A AGGG C FTRGRG A

ATGGATGGGGTGCATTGGT
ATGGATGGGGTGCATTGGT

AGTGATG
AGTGATG

GCAAATGGAARG
GICAAATGGA ARG



IGHV3-74

GENE ALIGN SEQ
Gy AT GG AGTTTGGGCITGAGCITGGGTTTTCCTTGTTGCTATTTTAAAAGGTG A
sy AT GG AGTTTGGGTTGAGCITGGGTTTTCCTTGCTGCTAITTTTAAAAGGTG A

Gy T T C A'T GG AGAACTGGAGAITAITGGAGTGTGAATGGACAITGAGTGAGATAAIG
SYBT T C AIT GG A AAACTAIGAGAITAITTG AGTGTGAAAGGACAITGAGT G AIG AREESG

VR C A [GHTGRG A FINGTEGRTNGETEGRG C A JGRIT C FINGI A C C A JGRGEGETHGET C 1T C FENGE TG T TG C
B A A ACAGTGGAITTTGTGTGGCAGTTTICTGACCAGGGTGT CTTTTTGTTTGC

Gy A GG T GTICCAGTGTGAGGTGCAGCTGGETGGAGTCCGGEGEGEGEAGGCTTAGTTC
B A G G T GTICCAGTGTGAGGTGCAGCTGTTGGAGTCAGGGGGAGGCTTGGTNAC

VR A JGI C C FERGRGEGRGRGRGT C C CFINGI A G A CFIN C PN C CEERGETRG C A JGI C C N C FENGRGY A FINI C A C C FINH C
v A BGE C C PTG A fGRGRGRGTN C C CFINGI A G A CRN CHIN C CEINGETRGI C A JGI C C N C FENGRG A FINE C A C C B C

Ve A G A BGE C N A C PTG GG A FINGI C A CRERGRGRGEI C CJGIC C A ARG CIN CRll C A [GRGIREG] A A GGG
UAM: AGTAACTACTACATACTGGGTCTGCCAGGCTCTGGAGAAGGG

Sy G CT G GTGTGGGEGTC|TICACGTATTAATAGTGATGGGEGAGTAGCACAAGCITACIG
e G T T GG AGT GG T T CT CACCITATTIAATAIGAGATGGGAGT AGCATAAGCTAITG

VR C GG A CIC CIGRTRGI A AJGRGRGI C CI{GIAFTNINC A CC AFBCIRC C AJGGAGIA C A ACGC CAAGAAC
W C AfGIA CFRC C ARG A ARGRGRGI C C A AR A C CAFBRCINC C AfG AlG A C A ACJGC C A ANGA AC

yE A C |G CFTRGHE AR CFINGI C A A AfTRGIA A C AJGT CING ANGIANG C CfG AJGGIA C A C GG C FINGETRGT A
e A CIGICFE AFE AR CRINGI CIGIA AFIRGIA A C AJGR CPIINGIAGIANGI C CIG AJGIA A C A CJG A C FENGEING T A

VT A C FTRGHTNG C A R A |Gl A JGY A
e T A CITNGT IR A C ' A NG A |G A

D7
VR C A C A JGRTRG
UAM: [of ¢ gy ¢ v ¢

D9
UG A C A CA A ACCHE
e GE A C A CA A ACCPHE

10



IGHV3-73

GENE ALIGN SEQ
Gy AT GG AGTTTGGGCITGAGCITGGGTTTTCCTTGTTGCTATTTTAAAAGGTG A
sy AT GG AGTTTGTACTGAGCITGGGGTTTCCTTGTTGCTAITTTTAAAAGGTG A

Gy T T C AfT GG GG A ACTAGAGAITACTGAGTGTGAGTGGACAITGAGTGAGAGAAA
JYBT T C A'T GG AGAACTAIGAGAITGTTGAGTGTGAGGGGACAITGAGTGAGIAGAAA

VR C A JGRTRGEG] A C [GRTRGETRGETRGEGI C A C FENTI C FINGE A C C A JGRGEGETRGET C N C FINGETRGETTNING C A |GG
B C A/G T GGAITGTGTGTGGCAGTTTICTGACCAGGGTGT C|TIC'TGTGTTTGCAGG

YR TG C C A JGRTRGETRG A [GEGRTRG C A [G) C FINGEGETRGRG A [GHTH C C [GRGRGRGEGH A [GRG C FENTRGEGET C C A G C
VYBRT G T C C A[GTGTGAGGTGCAGCITGGTGGEGAGTCTGGEGGEGGAGG CITT AGTCCAGC

VR C FINGRGRGRGRGEGET C C CHINGIA A A CRECHN C C FERGEING) C A G C C N C FERGEGEGRTI C A C C FIE C A JGT
[N C FIENGRGH C FGRGRGRTN C C CHINGI A JGI A CFIN C I C C FENGETNGY C FINGI C C BN C FENGRGI A FINE C A C CFEN C C A [GT

GCTCTGCTA ————— TG C A CIINGEGRGET C CIGIC C ANGRG C [T C C [GRGRG A A A [GRGRGY C [T
UAM: ------ CFRA CC ARG AFTNGET A CFENGEGRGEING C [GIC C A GG C PN C FIRGEGRGE A A AfGRG A C C

VR GG A FGRTRGRGEGRT T RGEG C CIGRT A TN A fGIA AfGIC A A AfGICFRA A C AfGRTRIN A CJGICIGIA C AJGIC AT
s G G AI/G T GGG T TGG CTAITAITT GG AAIGICAAATCITAACAGTTATGCIGACAGC AT

Ve A FTNG C FTRGH C fGRT C [GRGTRGI A A AJGRGIC AJGRGRT N C A C C AFBCFN C C AJGIANG ARG AT C A A A G
[ovieam A C }G) C FTRG C PG C FIRGRINGI A A AJGRGIC AJGRGININ C A C C AFRCENC A AfGIANG ARG AR C A A A G

Gy A A C A CIGRGI CIGR AR CITRGIC A A AFTRGIA A C AJGC CIIRGIA A A ACCIGIANGIGIA C A CJGEG C C |G T
e A A CACACCIGEEANNCHEIGIC A A AFIRGIA A CAGICCFIIRGA A A ACCIGANGG A C A CJGIG C C CJE

UVENGET A BT A CFERGET A CFR AJGIA C A
wsm G T AT T ACTGTGCTAGATA

D7
VR C A C A JGRTRG
[EIm C A C A JGTNG

D9
UG A C A CA A ACCHE
e G AR A C A AACCPHE

11



IGHV3-72

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AITGGAGTTTGGGCITGAGCTGGGTTTTCC|ITTGTTGTTATTTTACAAGGTG A
AITGGAGTTTGGGCITGAITCTGGGTTTTCCITTGTTGCTATTTTAAAAGGTGA

T TTATGGAGAACTAGAGATGTTAAGTGTGAGTGGACIGT GAGTGHAGAGAAA
T T CATGGAGAACITAIGAI[GAITGTTGAIGTGTGAGTOGGACATGAATGAGAGAAA

CAIGTGGATTTGTGTGACAGTTTCIITGACCAGGGTGT CTCITGTGTTTGCAGSG G
CAGTGGATTTGTGTGGCAGTTTCITGACCAGGGTGGT CTCITGTGTTTGCAGG G

TGTCCAGTGTGAGGTG G CAGCITGGTGGAGTCTGGEGGEGGGEGAGGCTTGGTCCAWGC
TCTCCAGTGTGAGGTGCAGICfTGGTGGAGTCTGGGGTAGGCTTGGTCCAIG|IC

CHEGG] A JGRGEGEIN C C CRINGI A G A CICFR C CFRINGETNGI C A JG| C C N C FINGHGE A FINE C A C C FI C A fGT
CHNGGEGRGEGEGET C C CHINGI AJGI A CFR C R C CEIENGEINGY C A G| C C PN C FIRGEGI A FIN C A C C FN C A G

GIACCACFEEACAFRGG A CIIGGIGT C CIGIC C AJGRG|C I C C AJGGEG A A IGRG GG C FINGRGH A [GRT G
GACCACFEACANMGGA CRNGIGGEN C CJGIC C AJGEG CFN C C AGGEG A A fGGRGEGY C FENGHG A G TRG

GG T TNGNG C CIGRR A CFNANGA A ACAAAGICINA ACAJGRTNIA CACCACANGAAFNA CIGIC CJG
GG TG C CCIGRE AN AGIAAACAAAGCIBAACAGTTACACCACANGAAA CIGIC CJG

CIG T CIINGETNGIA A AfGG C AJGAFTNTIC A CCAFBCINC A AJGIANG AFTRG AFTRINC A A AfGA A CFEC A
CIG T CHNGIINGIA A AlGG A AJG AT A C C AFRNCENC A AfGIAGIAFNGIAFTTT C A A AfGIA ACACA

CREG T AFNCHINGIC A A AFRRGIA ACAJGC CRINGIA AAACCIGIAIGGIA C A CJGIG C CJGETRGHT A FENT A
CREGRAFNCIINGI C A A ARG ANG C AfG C CFENGIA A A A C CIGIAJGRGIA C A CJG Gl C C IGETRGHIN A FENT A

CIT GTG CTAIGAGA
CITGTGCIT AIGAIGA

CACAJGCIHG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE

12



IGHV2-70

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGI A C AFRNA CRENTRINGETINT C C A CIGICFR C CHNGI CFN A C NG A C FINGEIE C C C JGR C C FENGETNG A
AFINGEGI A C AFTRGH C FENTRTRGETNT N C A CJGICFRC CHENGICFNA CHINGI A C CJGRT C C C G C C FTNGETNG A

GTGCTGTGGTCAGGT A Bl 1| A CIIVRC AfGIA AfGIC A A A A A AFECPER AR CHEN CFN C C
GG C TG GRGET C A GGGl A CIHA CAIRN C AfGIA AJGICJGIA A A C AR CFINGETN C fN C fN C C T

T TG GRGEG C BTN C A BN C B C FEE A FIRGE C FIE C B C C A C A JGEGRGEGET C FIE A fN C C C A [GRGT
TETGTNGRGG C FTE C A BN C FERT C FIE A FIRGE C FINE C fI C C A C AFGGRGGET C FI C 'Y C f C A [GRGT

C A C CFINTNG A fGRGHGE A [GRTN C FINGRGETH C C FTNGH C fG) C FIRGEGRTRGI A A A CC CA CA CAJGA CCCERC A
CACCPINTNG A AJGG AJGET C ITRGEGETH C C TG C IGRTTNGEGETIGI A A ACCCACACAGACCCERC A

CACFRGACCIHNGC A CCFEE CHN CFHSGEGEGINN CHNC A CRNC AJGIC A CFD A GRTEGEG A A FING - -
CIGICRNGIA C CIINGI C A C CFEE C I C FESGEGEGEININ C FIN C A CHN C AJGIC A C Il A [GRTNGEG A SNl GETEGHG

GETGTNGH A JGY C FIRGRGE A FIN C CIGRIN C AJGIC C C C C AJGRGEGI A A JGRG C C C FENGHGE A FGRTRGRGY C FITRG) C A
GTGTNGRGEG C FINGRG A BN C CIGHRIN C AJGIC C C C C AJGRGEG A A JGRGI C C C FENGHG) A fGRTRGRG) C FINING) C A

CIEC AFITNTNG A FINTEGGNG A FTNG AfTGIAME A A AFRA CPRA CAfGC A CAFBCIRCITNGIA ARGIA C C A G
AfGAATTGATTGGGATGAITGAITIAAATACITACAGCCCATCITCITGAAGAGC AIG

GICFNC ACCAFNCFERC CA AGGIACACCFEECCAAAAACCAGGTNGGNNC CIEENA C A ARG A
GCINCACCAFRCENC CAAGGIACACCHENCCAAAAATCC AGGTIGGNN CIGHINE A C A ARG A

CCAACAMGIGIA CCC CFEGIINGGA CACAGCCACKGTIANNEA CINGTNGC A CJGRG AFNA C
CCAACAFRGGA CCCHINGTINGG A CACANGCCACAFNAFRNA CHNGEING C A CIGRGIAFME A C

CACAJGANG
CACANGAIIRG

TACAAGAACCC
TNACAAGAACCC

13



IGHV1-69D

GENE ALIGN SEQ
Ve A FIRGEG A CFINGEGE A C C FIRGRGE A [GRGRTT C C fIN C FINITTGETRGGRTNGRG C AJGIC AJGICFR A C A GG A A
PEYEE A FRGEG A CFINGRG A C C FTRGRG A [GRGRTHT C C N C FINTTRGETEGEGRTRGRG) C AJGIC AJG|C R A C GGG A A

Iy G G GG CTT CCITIAIGT|ICCITAAGGCTGAGGAAGGGATCCTGGTTTAGTTAAAGA
JyB G G GG CTTCCTIAIGT|ICCITAAAGCITGAGGAAGGGATCCTGGTTTAGTTAAAGA

IVENGEGE A BERTRTEIE A FINI C A C C C CHIGEINGET C CFER CFEN C C A C ANGRGEINGET C C A JGHIN C C C A JGEGETNGY C
WEVEN GG A FERTRTEE A FN C A CP C CHINGRTNGET C CFR CFNC C A C AJGRGRTINGET C C AJGRIN C C C AJGRGET C C

vy A G CITGGT G CAGT CIT'GGGGCITGAGGEGTGAAGAAGC CTGGGEGTCC CIECGGETGAAIIRG
B A G CIT' GG TG CAGT CIGGGGGCITGIA[GGTGAAGAAGCCTGGGEGTCCITCAGTGAAIG

IVENGET C B C CRING C A A BGRGY C FIENI C FIRGRGE A GG C A C CFTN C A FGI C A NG C I A FTRGH C fN A B C A }G) C FING
[oyveam A P CRN C CRIENGI C A A PGRGEITI CHAINGI A AJGIA C A C CRIRNC ARG C ARG CFR A FTRG C BN A BN C A BGY C FING

VRN GEGETG CIGIA C AfGRGIC C C CRERGEGI A C A A JGEGHGY C FERTHGE A FGRTRGRG A fTRGRGRG A [GRGRG AN C AR C C
[N GG TG CIGEA C AJGRGI C C C CHINGRGI A C A A JGEGHG) C FINTRG A [GRTRGRG A FINGRGHRG A fGRGEG A N C AR C C

VR C ' A SRRl C FENTRTRGRGT A C AJGIC A A A CFINA CJGIC A C AJG A AJGRINT C C ARGRGRGI C AJGIA G C A C
UAM: o v ¢ v ¢ !l T GGTACAGCAGACIHEANMNG CACAGAAGTNNC CAGGGEGC AJGAGT C AC

IUVENGE A FTRE A C CIG CIGRGI A CIGIARI AN C C A CIGANGIC A CAJGC CFRJA C AFIRGEG A G| CFTNG| A JGI C A G C
G AT A C CIGICIGRGI A CllA C AFINC A A CJGIAJGIC A C AJGIC CFNA C AFTRGEG A BG C FING A fG C A JG| C

el CIT G AlG AT clmGrAl@GAcAacl@@ccleTar AT AciEGT G clcBIEG AG A
N clT e algalfclT@r@@acac@@ccleraT AT AclTearccla A cBRllalG Al

D7
VR C A C A JGRTRG
VeI C A C A JGTNG

D9
FOVHGET C AfGRA A A C C C
WYHGET C AfGRA A A CCC



IGHV1-68

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGIA C ARGRGIA C CRRANGI AJGICFR A AR C IR C C FINGEGRTNGEG C AJGIC AfGICFR A C AJGRGHIN A A |G
ACIGGA CAGGIACCIRANG AGICIEA AR CIINIE C CHNGGITNGIG C AJGIC AfGICFR A C AJGRGHN A A G

GTGCTICCCAAGTCCCAGTGATGAGAAGGGGATTGAGTACAGTCAAGGAGSG
GTGCTICCCAAGTCCCAIGTGAITGAGIA AIGGGGATTGAGTACIGGTCAAGGAGSG G

CRENITN C AFINIC C A CPBC CRERGEIENGER C C C A C C CEC C A APFINGEGEGETRGET C 'TNGI C M8 C C C A JGHGHT
CIENTNT C AFNC C A CFNC CHEGEINGET C C C A C C CEC C A AFRNGEGGETNGET C fING C FN C C C A JGRGHT

Gl C ANG CFINGEGRGEG C A JGHIT C FTNGH A f\GRG| C fTNGI A [GRGT A A AfGIA AJG C CFRERGEGRG G C C N C A JGRING A
GCAGCTGGGGCAGTCITGAIGGCITGAGGTGAAGAAGCC CITGGGGCCITCAGTG|A

ARGGEE CFRC CFRNGI C A ARGRG I CFENIN C CIGRGIAFN A C A C CIIRN C A CFINTNG C FIENG C BN C C FENINGI C A C
ARGGHE CFRC CFRINGI C A ARGRGI CFENIN C CGRGIAFNA C A CCHIINC A C CFR A CFRENG CFRN A CPFENINGI C A C

TGGTTGCAACAGGCCCCIEGGACAAGGGCITTGAAAGGATGAGATGGATCATC
T GGGTGTGACAGGCCCCIEGGACAAGGGCITTGAATGGATGAGATGGATCALC

ACETHACAANGGTAACACCAACHEARNGC AAAGAAGTIEC C AJGGIG C AJNG AJGTE C A
A CHEIING C A AFTRGEGEIN A A CIGIC C A ACFHINGICIGIC A C AGA AFGRINTE C C AJGRGEG C A NGl A GRE C A

CCAFINEA CCAJGGGIA CAFINGI C C CINGIANGGIA C AJGIC CFRA C AFR AJGI A NG CFING A G C AJNGIC
CCAFINEA CCAGGG A C ARG C C CHING ARGRG A C AJGIC CFIA C AFINGEG A IG) C FTRGH A \GRIN A IGY C

CFEG AJG| AT CFING A GG A C T C GG C FENGTRGET A FINE A CFINGEGG(C A AJGIAFE A C A CIGRGTING C |G
CITGIAGATICITG AGGACTCGGCTGTGEGTATTACITGGGCAAGATACACAGTGTG

AJGIA ACCCACARC CRRGAGIANG AGTE C AJGGG A A CC
ARG A ACCCACANC CHENGI AN AJGIINGENC AfJGIA A ACC

C C AJGRGHG A
C C AJG GGG

AGG AGIA|T G ACA
GG AGATGACAA

15



IGHVIII-67-4

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AAGT CCITGTIAITGAAGTTCAGTGGTGGAGTCAGAGGGGTAAACGTAGTHACA
AA[GT CCITGTIAITGAAGTTCAGTGGTGGAGTCAGAGGGGTAAACGTTGTHACA

G| C C C AJGEINGEGETNE C A CHINGI A G A C TR C FIRTNGI C A A A JG| C fJGHTN C FENGEGE A FINI C A C C FITST T
GIC C C AJGTGEGETNTE C A CITNGIAJG A CFINTNE C FIRTGI C A A A G| C G C FENGHG A FIRT C A C C FINTNTG

CRENGGIC A A CAJGIC CHENG A JGRGETRTRGEGET C C AJGIC AJGRGICFININ C A C A A C A GGG A FTRTHGETRGHG
CFEGGIC A ACAJGC CFENG AJGGTTRGIGIT C C AJGIC ARGRGICFINE C A C A A C AJGG G A C FTNGETRT G

GG CHNGG C A A C AIGRING AJGEE C A A C A AJGTEGEGGY A \GRTNG C '8 C A fGRGETTT A C F C FIN C A
TGGCTGGCAATAGTGAGTCAIICAAGTGGGAGTGCTCAGGGTTACTCITTCA

TG AGT A CAAARAAAFREA ACHEGIGENC C AJGICIGA CACC CFINENE C A CIGRING C A C Pl C
TG AGT A CAAAAAAFNEAACHEGGHNC C AJGRINGEA C A C C CAENENE C A CIGHING C A GHE C I

ACCHTEACAANMGACFEAACCIEGAAANGCCAAGGACAAGGT TG TG A AN A CFEGT
ACCITTACAATGACTAACCIEGAAAGICCAAGGACAAGGTTGTGTAATACIEGT

GIAG C/T T
GGGGTT

C A C AJGG A
CA CAJGG A

ARGACACAAAAA
AfGACACAAAAA



IGHVIII-67-3

GENE ALIGN SEQ
VR C A G C C FTRGRG) C RGN C BN C M A BGY C C BN C FIIIRTRGI C A A AfGIC AFINC A AJGIAFENTH C A C C T
JEVEE C A NG C C FTRGRG C FENGTT C BN C FIN A G C CFR C IR C FTRGI C A A AfGIC AFINC A AJGI A PN C |G C C T

VR C A CRERGEA CRNA C ARG C AT WA ATTGAGCCCAGATGGCTGGEGEGGGEGACAGAGG|CITG
MY C A CFTRGEA CF A C ARG C ARNANGIA AFTRTRGI ANGI C C C A G A FTRGRGY C FTRGHGY A IGRGH A [G A |Gl A |GG C [T G

Gy G AGTGGGTGGTAACAGTG G ATTGATTCAAGTGGAAGTTCTCAGTGAITATTC
B G AGTGGGTGGTAACAGTGATTGATTCAAGTGTAAGTT CTCAJGTG GAITAC|ITC

TG C AFBC ARGIC AR A AFRGIA ARGIAFIRINC A C A AR C C C AGRGG A C A CC A AFTRE A C C AJG|C
e TG C AP C ARGIC A C A AFRGIA ARGIAFIRINC A C A AR C C C AlGRGG A C A CC A AFTRE A C C AJG|C

st A C ARGRE CFRC C CRERIN A A A AFRNA AR CEN A C T GEGI A A G C FTNG A fGRGRGRGNG CFRN CFN C A C A JG
e A C ARGRE CFRC C CRERIN A A A AR A AR C FNEd C FERIINGE C A A G C FING A fGRGRGRGRG CFRN CFN C A C A |G

/R G GG T AGG CAGTGTAITTACITGTG G AGAIGA

WHm A G G T AGG CAGT GT AITT A C|T EEEEEEG A G A
D7

VR C A C A NG C |G

JEYHE C A C A NG C |G

D9

;i A C AfGIA A A C CFlC

VB A C ARG A A A C CFTNT

17



IGHVIII-67-2

GENE ALIGN SEQ

YR G AT T T AT G T CIT C C AfGAJGIA C A ARG TIC A AJGA AfTAG CITHAT AfTNCIT G(C A A AJT G

VR G A FTRTRTE AR C AFRICFRC C ARG AJGIA C A ARG C A AfGA AT ARG CFIRGET A M C FENG( C A A A DG

IVRNGEG C PG A PN CRERGEIN A A A C C A AJGIA A CACAFNC AFGEINAFNE AR C A CRINGETNG] C A A JG| A \GEG A |G
WAV GEGI C A AFTICITRGRTN A A A CC A AJGIA ACACAINC AIGRHAFE AR C A CIIRGRTRG| C A A G| A GGl A |G

D7
HUM
UAM

C A CAFIG A
C A C ARG A

D9

;i A C AFRA A A C CFlC
[WHm A C AFRIC A A C CFl C

18



IGHVII-67-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

ARG C CER AR C AJGRG AGIC AfGICFINA C AJGIC AJGEIN C ARG C C N A FGEGETNGRTGI A A G AR C A
AFRAFEC CEERAFINE C AJGRG AGIC AfGICFINA C AJGIC AJGTTNC AFTNG C CIN AG A FTNGETEGI A AGIAFD C A

CACACFEGACCHNCACCCANMN CFREGHR CHFNCHEGGIC CACFIENC AFNRC A CA ACC A ARG C
CACACIHNGACCIHNCACCC CAFG|CHNGEN CFN CHNGIG C C A CFIRINC AFINC A CA ACC A ARG C

T TIAATIATTGGACGTGGAITCTGCCAGTCCCCGGGGAATGGGTTGAATGGAT
T TN AATACTGGACGTGGAITCTGCCAGTCCCCAGGGAATGGGTTGAATGGAT

AAAATGC
AAAATGC

CAFRE C CFN A C NG
CAJGH C CFN A C NG



IGHV1-67

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GG AGT GGACTTGGAGG ATCCTAATTTTGGTGGTCIGT AGCTGCAGGT ARG
AfITGAAGT GGIACTTGGAIGGATCCTAAITTTTGGTGGTTGTAGC|TGCAGGT AG

GIAFR A AR CEC ARGRINC C C C AJGRGI A C R A AGGTGACITGGGTCCAGTCAAARG
GIAfDA AFIRE CFC ARGRTIC C C C AJGRG| A C TG A [G Gl A [GRGRTNG A CITNGEGTNT C C AfGRTI C A A A G

GGG GRTNINT AR C CACFRRC C CIGRINGER C CANCHENC C A C AJGRGETNGI C C C AJGEIE C C C A JGRGETHG
GGG GTNINTE AR C CACFRC CREGETNGER C CANCFNC C A C AFIRGITNG C C C AJGRE C C C A JGRGHT A

CAGCITGGTGCAGT CITGGGG AT G AGATGAAGAAGG CITGGGGCATCAGT
CAJGIC CIGEGHTRG A A G C ' s A G G CITGAGATGAAGAAGG CITGGGGCATICAGT

GAAAGTECIHNC CHENGIC A AJG A CFENINGEINGEGI AN A C A CCFRA CCFEREC A C C AFGETENE A C Bl C fF
GAAAGTECINC CANG C A AJG A CRENINGEINGEGI A PN A C A C CIlEElEd T C A C C AJGINE A C FENGHT

AFING C A CPR AGRGETGI CIGI C CAJGGIC C C AFTRGIC A C A AGRGG C ITHTNG A \GRTHGRG A FINGRGHGY A A |G
ARG C A CRERGRGEGRTNG CIGIC C AJGRGIC C C AFINGIC A C A A CJG G C FINTHG A [GTHGEGY A FINGHGRGY A A |G

GIAFIGTNG C C CIN AGETNG ATNGG C AfGIC AfTHA AfGICIINA CJGIC AfGANG A AJGTT C C AJGIGRG C A
GAMGING C C CHRE ANGING AFINGIG|I C AJGIC A CAAJGICFRA CIGC ARG ANG A AJGRTNT C C AJGGRG| C A

GIAJGIC ACCAFINGA CCAGGGA CACAFNCCACIGIANGIC ACANGC CFNA C AFTRNGG A NG C fTNG
GAGTCACCANMNEACCAGGAACACAFRCC CACAANGCACAGC CFRA C AFNGIG ARG C FING

AJGIC AJGIC CITGIAG AT CITGIAAGACACIGGCCAITGTAITTEEREACTGTG GGG AGANG A

AGC ANGC CIENGANG AFRCRING A AJGIA C A CJGIGIC C A CIGT AFTNTEE A A CFEGEINGEGEG A [G A |G A

C A C AJGTNG
CA C AJGTNG

GT CAGEAACCC
G CAGREA ACCC

20



IGHV3-66

GENE ALIGN SEQ

HUM
UAM

HUM
UAM

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

M ATGGAGTTTGGGCTGAGCITGGGTTTTCCTTGTTGCTAITTTTAAAAGGT G A
M ATGGAGTTTGGGCTGAGCITGGGTTTTCCTTGTTGCTAITTTTHAAAAGGTG A

MT T caltecalgaraclmalgalgalmalrrerlerercalcrc s ARc ABEEEECIG AGT G AG
MT T CATGGAGAACITAGAC CAIT AT T GENEEEEIEE TGAATCAATATHEG AlGTG AG

AJGIA AACAIGT GG AT AFERGETRGETNGEG] C A JGEINTNT CHA A C C'A AFIRGHEE C ' C
AlGIAAACAGTGGATTTGTGTO GG CdlGTGTGGCAGTTTCTAACCAATGTCTC

TGTGTTTGCAGGTGTCCAGTGTGAGGTGICAGCITGGTGGAGTCTGGAGGAG
TGTGTTTGCAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCITGGGGG AIG

G| CIENTNGI AN C C AJGI C CFENGEGEGEGEGRGET C C CHING A JGIA C N C N C C FERGETRGI C A fG) C C I C FINGRGHG
G CHINGEGEE A C AJGI C CHRENGEGRGRGRGEGEIN C C CANC AJGA CFl C N C CFENGETNG) C A fGY C C BN C FENGRGH A

I C ACCIGRIC ARGRRANG C A A CITIRA C ARG ARG CFERGEGEGEE C CJGIC C AJGIG C N C C A JGRGRG A
T CACCIGTC AT AN C A ARETEG AJNGIAFSG AJGICFINGEG AFNC CIGIC C AJGRG CFN C C A RGRGHG] A

AGG GG CTGGAGTGGGTCITCAGTTAITTEEIET ATAGCTGTGGTAGCATCATAC|T
Af/GGGGCITGGAGTGGGTCITICAACCAJTTIAGTATA el GGG AGC A C AR A CPT

ACIGCAJGA CFRNC CIGRING A AJGRGGI C CIGAFININC A CC AFBICFRC C ARG ANGIA C A AFIRBIC C A AJG
ACACAGACIHEC CIGHING A ANGIGGIC AJGIAFININC A CCAFRCINC C AfGANG A C A AFTRINC C A AJG

AACACIGCHNGEE AFNCINE C A A AFTRGIA A CAJG C CFENG A G| A NG CIITNG A GRG A C A C JGRG| C FINGT
AACACKGCHEGTE AR CRINEC A A AFIRGIA A C AJGIC CFING A GGG C fTNG A GG A C A C GG C FENGHT

G T ATTACTGTGC C|GAGAIG A
GTATTACTGTGCGAAARGA

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE

21



IGHVII-65-1

GENE ALIGN SEQ
GGG CPE AGRING A AfGICRRNCFRC A C AfGIA C C CERCER CFN CEN C A C C FINGETNG] C FENGETY C FIN C FINGY C
GGG CIE AGRING A AfG CICFRIC A CCJGIA CC CIRCFRCFEN CENC A C CFINGRTNG] C FINGET C FN C FTNGY C

AR CANC C AFINC A C A ACC AGTRG CHINE C CFERG C FINGEG] A JGI C NG| C AFIRNC C AfNC A C C C C
AN CARC CAFBRCACAACCAGTGERETNE C CJHING CHNGEG A A CRTRGIC AR C C AFBC AJGC C C C

HUM
UAM

HUM
UAM

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

CACAACCANG AG TR

CACAACIG
TNA C AJG|C |G

GADNACAAACCHE
GIAflRA CAAACCHE

TTTT AR

CACAACCATG AESAT T A AFRA CAAAANGIA

T ACAAAAIGA

CCIGICAAGGIAAGGGACTGGAGCGAATCAGGTGCACAGGTCATGAGGGAGTG
C M C AAGGAAGGGACTGGAGTGAATCAGGTGCACAGGTCAITGAGGGAGTG

CACAFIRNC CAACCCACFHRCC CFERC A AGANGTEC CAGHC ACFRAFNCFINC C A GAFEC C AC A
CACAAFRCCAACCCACIHECCHINC AAGIAGTC C AlGRNNC ACCAFBCINC CAJGAFNC CACA

TCCAAAAAACAGTGTINECCHNGENAGICIGAGCIEACC CIHNGANG C A A C AEEES A G A
TCCAAAAAACAGTRGIENNC CRNA CANGICFIG ANG CHE A C C TG i

AACAACIGAGT A



IGHV3-65

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT G AAGT CITGGGCITGAGCCGGTTTTTCCITTGTTGCTATTTTAAAARGAITAA
e G GIAGT CITGGGICTGAGCTGGTTTTTCCTTGTTACITAITTTTAAAAGATAA

T T AATGGTGAAC|TAGAIGATACITTAIGT GTGAGGGGACATGAGTGAGAGAAA
T T AATGGTGAAC|TAGAIGATACITTAIGTGTGAGGGGACATGAGTG GAGAGAAA

CAGT GG ATIAIGTGTGGCAGTTTCITGATCACGAITGTCITCTGGAGGTGTCCAG
C ANGTGG AT A JGTEGTRG Gl C AGTTE C FING AT C A CJG|A PTG T C I C I TNG| C AGGTEGHT C C A G

TGTGAGGTGICAGCITGGTGGAGT CITGGGGGAGGCTTGGTACAGCCITGGGGG
TGTGAAGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGTACAGCCTGTGGG

GT CCCIEG ANGA CPINCFERC CRENGEING C AJGIC CFNCFINGEGI AT C A C CAENE C CIGRINI A A CFNA C
G CCCHENGANG A CRNCRENC CREGEINGI C AJGIC C C CRINGEGI AN C A C CAENE C AJGIR N A A CENA C

ElNl Bl AN B --BF¢---- HEHEEERR NN OB OB -
T A C AT G C AREEEEEEEE 4 BEBEEYE RN- B EER MM B -Bn

T GGGT AGGTTTICACTAAAAACAAAACITAATICIGT GG AACAACAGAAFTA C|G
AfTGGGT AGGTTTCATTAGAAACAAAGCITAATGGTGGGACAACAGAATACIG

CCRGICIGHE CIINGRTNGI A A AJGRG C AfGIAFTRINC A C C AFRCIC A AJGICIG AFTNGIAFIIN C C A A A AGIC
CCIGICIGEI CINGETINGIA A ARGIGIC ARGIAFRINE C A CRR AR CENC A AJGIAGIAFING AT C C A A A AG C

AFNCIGIC CERAFNCPFGIC A A AFIRG A A C AfGIC CFIRGIA A A A C CIGAJGG A C A CJGIGY C CGFTRGRT A
AFRCIGC CREAFE CHRENGIC A A AFINGIAJGIC AJGIC CFIRGREA A A A CC A AJGG AFR A CIG A C CGEINGEN A

T T ACTIATACCAGAGACACAGTG AGGGGAGGT CAGTGTGAGTCCAGACACA
T A CIRGITNGI C C AfJGANG A C A C AJGRING] A JGRGEGEG A \GEGHT C AGRTNGTNG AGC C C AfGIA C A C A

AACC
AACC

GG CIGGIINC A A AA
TGGGGGCGGTOC

=l
Q|Q
Qla
Q|a
L= |
[} K]
Q|a

23



24



IGHV3-64

GENE ALIGN SEQ
Gy AT GG AGTTTGGGCITGAGCITGGGTTTTCCTTGTTGCTAITTTTTAAAGGT G A
sy AT GG AGTTTGGGCTGAGCITGGGTTTTCCTTGTTGCTAITTTTTAAAIGGTG A

YR T T C AJ/T GIAIG G A A ATAGAGAITAITTGAGTGTGAGTGGACAITGAGTGAGAGAAA
VBT A C AT GIAIG G A A ATAIGAGAITAITTG AGTGTGAGTGGACAITGAGTGAGIAGAAA

Gy C AG T GGIATTTGTGTGGCAGTTTCTGACCTITGGETGEGT CITICITGTGTTTGCARGSG G
B C A/G TG GAITGTGTGTGGCAGTTTICTGACCITTGGTGT CITTTTTGTTTGCAGG

Gy T G T C C A[GTGTGAGGTGCAGCITGGETGGEAGTCTGEGEGEGEAAGG CITT GG T CCANGC
VYBRT G T CC A[GTGTGAGGTGCAGCITGGTGGAGTICTGGGEGGGAGACITTGGTATCAIGC

VA C FINGRGRGRGRGEGET C C CHINGIAGI A CFRR C N C C FERGEING) C A G C C N C FENGRGY A FIRIN C A C C fIE C A JGOT
[N C FENGRGRGRGRGEGETN C C CRR A AJGIA CRNCREIN C CRENGHING] C A JGI C C BN C FINGRGI A FINE C A C C BN C A [GHT

Ve A IGE C B A FTRGY C FR A fIRGE C A CFIRGRGRGET C CIGI C C ARGRGI C N C C A JGRGHGI A A JGRGRGY A C FTRGHG A Bl A [T
v A BGY C PN A FIERG C BN A FIRGY C A CFINGRGEGHEIN C CJGIC C AJGRGIC A C C AJGGHG A A FGRGEGHT C FIENGHRG A 1G Il

i'El A T GRS T TRIT c AlGclT AT TRIAGT AlGT A AlTGGGEGGGETAlGCcAcAmaARTAlITGC AlGA
VORI T c G GRIT clTc Al T AT T T AT AleTeeTeGcCGAleTAlgcacalmacimalmalcalea

VR C ' C FERGRTRG A AJGRGRG C AfG AT C A CCAFBCIRC CAJGANGA C A AFIRIC CAAGA ACACHEC
[y vieam C ' C FERGRTNG A A JGRGNGI C ARGIARININC A C C AFNCFNC C AfGANGA C A AfRGC C A AfGA ACACAC

VR TG A PR CRINE C A A AFTRGRGRGI C AJGIC CFING A Gl A JG) C FTNG A fIGRG| A C A FTRGRG C FENGRTEGET A\ A C
e TG AR CREN C A A AFDRGI A A C AJGHIN C FINGH A G A fGI C FTRG A f[GRGI A C A C IGHG C FERGHT C MY A BN A C

GUYEET G T G C el G AG AG A
(TG TNGI C A A ARANG A C A

D7
VR C A C A JGRTRG
[EIm C A C A JGTNG

D9
VTG C AfGIA A A C CFE
el A C AfGGA A A C CFE

25



IGHV3-63

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGGGTTTGAGCITAACCAGAATTTTTCITTGTTGCTATTTTAAAAGGTG A
AfITGGGGTTTGAGCITAAIGCAGAATTTTTC CITTGT AGCITAITTTTAAAAGGTG A

CIT/ICA[TAGAIGAAAITAIGAGT GAGTGAGAGTGAGT GG AIT AITIAAGTGAGAAAAA
CITICAITAIGAIGAAAITAGAGTO GAGEEEIENAGTSGAGTSGGAITATGAGTGAGAGAAA

CAGTIA[GAITGTGTTTGGCAGTTTCITGACCAGGACGTTTGTGTAITTTTCAGSG G
CAGTIA[GAITGTGTTTGGCAGTTTC CITGACCAGGATGTTGGTGTAITTTTCAGG®G

TGTTCAGTGTGAGGTGGAGCITGATIA/GAGT CCAJTAGAGGGCCTGAGACAAC
TGTTCAGTGTGAGGTGCAIGICIIGIA[TIAGIAIGT CCATAGAGGACCTGAGATCAAZC

TTGGGI A ARGRTR C C NG A fGI A C R C flN C C FIRGETEGHIN A fGY C C [ -II—-T GG AT C ACCFENEC A
CHNGGEGI A AGRTI C CHINGI ANGI A CFR C R C CEINGEINGEIN A |G C CPN A C AGEREG AN C A C CFRENE C A

GT AGCITACTGAATGAGCITGGGTCAAITGAIGAC|TICITAIGGGAAGGGGCTGG ARG
GTAACTACTGAATGAIGCITGGAITICAATGAGACTCITAGGGAAGGGGCIT GG AIG

GG AGTAATAGATGTAAAATAITGATGGAAGT CAJGATATACCAITGCAGACTC
GGAGT AATAGATGTAAAAITIACIGIAIT GG AAGT CAGATATACCATGCAJGA CJT|C

GG A AJGGEGIC AfGIAFINEI C A CC AFFNCFRIC C A AAJGIACAARGCFRA AJGA ACFC A C CJGT
GG A ARGGIG C AfG AR C A CCAFRCENC CAAAGAAAARGCIEA AIGA A CPR CJG C C[GT

AFRNCIINGIC A AACIGAACAGT CIENGIANG AGICIINGAJGG A C AFTRG A C C ARG C A FINGEG] C FING T
AACHEGCAAACIKGAACAGT CPRNGANGANGCINGAGGACAFGGE C C AFNNG C A CJIGIG C FENGHT

ACATAAGGTTCCAAGTGHAGG G
ACATAAGGTTCCAAGTG AIG|A

AAACAFRC
AAACAFRC

T C CANG C AFGYA A
T C CHNG C AFGYA A

26



IGHVII-62-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CHNGEGETNGI A ARGIC C CPNC A C AfGRA C C CRRRCHC C CJN C A FINGEINGEINGEE C A BN C FY C NG C
GG C CITNGEGTRGIA ARGIC C CFNC A C AfJGIA CC CFRCHC C CHNC CFNGEINGETNG C C Al C ' C fING C

AR CFERC C AFRC A C A ACCARGING CPININC CFENC CHRNGEG AGICHNGI C AFRNC C AR C AJGC C C C
AFNE CFNC C AFIC A CA A CCAJGTGEINTNN C CFNC CHINGRGI A G CHING C AFNNIC C CFNC AJGIC C C &

BHE-- A I I NI ®=BEeBBf MM MM n
S C A C ERGRGRG) 1 JGNGRG » » [ENGHG) 1 IERTRGRG! A I c [GRERGRNTNG) c A I A [GRGRE c A c |GG A [GRGNE A |G

CACACAFINEA CIIIC CC CFENENE C CFERNC A ARGIANGEINC C AJGRNC A CCAFRC CC CAGAFRC C A
CACACAMTACHNCCCCHNCINC CBRC A AGAGTE C CA G C ACCAFNC CCC CFEGAFRNC C A

TG CCAAAAACAGTNCHNNC CAHNACAGICFIRGAGICIIA C AfRRG ARG C A ACAAFRC ACA
TG C CAAAAACAGTIECENNC CANA CAGICRGAGICINA C AFRRG ARG C A AFRA AFRC A C A

TIA[GCCATATIA/TTTTTAAGCAAAAIGA
T AIGCCACGT ATTTTTAAGCAAAAIGA

C A C AJGITNG
C A C AJGTG

CACCAAAACCHE
CACCAAAACCHE
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IGHV4-61

GENE ALIGN SEQ
VR A FRGE A A A C A C CFINGETEGRG CRENH C CENC CHR C CHNGEGEINGEG C AJGI CHNC C C A G A FENGEING A

VRN GG C BN C A JGRGRGY A fIN C C

WUEN G T G T c T C e I T

GG T c A clT e T CEEG G
uaM: - - - - - - - - - - - - - - - - - - - - - - - - m - — - - —m o — - - -

C fINGH C A JGRGH A [GR C [GRGRG C AJGEG A CHINGEGRINGI A AGIC CFINI C IGRGIAGRA C C CIINGHI C C C [iF

WPl Cc A c clING c A cIRGT Cc|TEEEEEEN C [EGG T GG CITc cleT c A Cc AJGTGET AJGTT A CIT A C
UAM: - - - - - - c A clET c T aE A A e

HoM: BN - - - - - - - - - --NE- - BN - -y - amaaEn
WVEEIG G AlGicifcccal@calfecc T et cli T TRIGG c ABNREC A CAcCCAGGETEIEEEIE
HoM: - - - - - -l - - - - - - - - - - - - - - - T CTATTACA

[ovem C G GRGRTEGRT T A JG) A (GG C A IGEEEEEEd G A C A G| C A JGI C FINGHG C [GRGHT C FENGEGET C BN A P

WG GG Al cAaccAAclAacAracccclcccilcanrl@al@mci@al@®cacca@allca
UAM: - - - - - - - - - - - m - m — — m — — o — o o — oo oo - oo - oo oo oo o -

IYRNGET ARG A C A CIGRINC C A AfGA ACCAGEINE CHNC C CHEG A A NG C TG i

UAM: - - = = = = = = = = = = = - - - - - - - - - - d B BN BE BN DN mMmn
Vel A G CEIRT C[R G TG A ccl@cii@cl@@acaci@@c cRIGTET ARTT A c TG TENEEEIC RN
u: -l - - - - - - - - - - - - - - calge e cc ABGc A cBs, clTeT T ATGE A
T E + 16 Sl

NG T T T T TTATATAAAAACT ARG AT T T T aclzocaltoTaTclocaleanaAjglal

D7

VR C A C A JGRTRG
[WER C A C A JGTNG

D9

GUHGE A C A CAAACCHE
e A AT TG T G AT G T
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IGHVII-60-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CHRINGEGETNGRG A GIC C CRRNCIGIC AfJGRA C C CRERCHC C CHN C A C CFENGEING C FENGEI C MY C FINGHG
GG C C CJGRGTNGRG ANGIC C CFHAJNG C AfJGIA C CCFRCHC C CHC A C CFENGHTNG C FERGEN C ' C FINGHG

AR C C AFNC A C A A C CAJGTRGEINTNE C C NG C FINGEGE A |G C FINGHGI AP C C A CIGRAGEN C C A
AT C C AFRJC A CA A CCAJGTIG CFIE C CFENG CFINGEGI A G C FTRGNG AR C C A CJGGEAGFN C C A

CAFRGGIG A AJGRG A CRINGGI AGRTNGEG A C C AfGRGICJGIC A C A CIGEINC AFTNGIA AJGGG AJGIC A A A
CAITGGGAAGGACITGGGGEGTGGACCAGGTGCACACIGTICATGAAGGGAGCAAA

AAFRREC CCACCCACPFHC CRENNAFRSGIA AFINC CAJGRERC A CCAFBCEEC C A A AFIRE C [GRGEGHEN C
AAFIRBC CCACCCACPHC CHRNE AMNGA AFINC C AfGRINC A CC AFBCERC C A A AFTNE C [GRGRGRD C

CAAAAAACACIHINGEITNITTEACANGTTNGG AJGICFE ARG GIAGC AACAAGCHNC ACANG
CAAAAARICA CIIT G TNENE A C ANGIINGHGY A NG C PN AFINGEINGI A GIC A ACAAACACACANG

CCATGEEIITTTTAAAGAAGARGA
CCCITGTIAITTTTTAAAGAAGAG A

CAGAIGT G
CAGAIGTG

CACCCAAACCHE
CACCCAAACCHE

30



IGHV3-60

GENE ALIGN SEQ
Sy AT GG AGT CITGGG C|TGAGCITGGATTTTCCTTGTTGCAGTTTTAAAAGGTG A
e AT GG AGT CITCIGG C|TGAGCITGGGTTTTCCTTGTTGCAAITTTTAAAAGGTG A

Gy T T T AT GG AGAATGAGACACACITGAGTGTGACTGGACAITAAGTGAGAGAAA
yB T T T AT GG AGAATGAGAGACACTGAGTGTOGACTGGACAITGAGTGAAAGAAA

VR C A [GIRFTEGRG A FENTRTRGETEGRTNGEG] C A JGRTTE C FINGI A C C A JGRGEGRTNGET C [N C C [GEINGETITNG C A |G
B C A G ATEG AT TTGTGTGGCAGTTTCITGACCAGGGTGTCITCTGTGTTTGCAIG

Gy G T GT CCAGTGTGAGGTGICAGCTGEGGTGGAGTCTGGEGGGGAGG|CITTAGTAAAIG
VYyBG T G T CCAGTGTGAGGTGICAGCTGGTGGAGTCTAIGGGGAGG|CITTAGT AAAIG

HUM: GG A FGRGRGEGT C N C FIRGH A fGR A C N C N C C FERGETING) C A [GY C C FIY C FERGRGY A FI C
[oveam A C FENTRGEGRGEGEGY C il GE GGG C BN C FINGI A JGIA CFR C N C C FIGHTRGI C A }GY C C N C FENGRGY A BRI C

=
Q
|

|

|

|

|

|

|

|

lye A C CFRRRI C ARG A G C B C PG C FIN A FTRGH C A CIRGRGEGETN C C A C C AJGRGICFR C C AJGRGI A A A JGG G
ovieam A C CRTRE C ARG A BGY C BN A FINGY C B A FIRGI A A CRINGEGRGET C CIGIC C AfGRGICFRN C C AJGRG A A A GGG

Gy T T T GG AGTGGGT C|TICAGTTATTIAGTACAAGTGGTGA|TIACC|GTAC|TICITACA
(Ve T C 06 A FGRTR GGG C BN C ARG A FIRN A fGRIR A C A AGTRGEGRT GG A C C A A A CRNCERNA C A

VR C AJG A CIT CFERGRTRG A AJGRGRGI C FINGI A FTIN C A C C AfRNCIE CFNAG ANGIA C A AFIRG C C C AJGIA AT
e C AFGIA CPR CFINGRING A AFGRGNG C CIGIAFININC A CCAFBCINC C ARG AJGA C A AFTRGEE C C AfG A A C

HUM: TCACTGTCTCTGCAAATGAACAGCCTGAGAGCCGAGGGCACATTGT
e C A CPENGETE AR CRINGIC A A AFIRGIA A C AJGIC CFIINGIAGIANGI C CIG AG G A C A C GG C i TGl

Y G T A CIT A CIT GTGRET G|A A AJG|A
WG A FTRTE A C FENGHING C el A A (G A
D7

HUM: o ¢ EeQuy ¢ v ©

UAM: [C g e ¢ Houyy ¢

D9

Gyt A C A A ACCFRC CPBE

s A C A CA A ACCPHERC
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IGHV4-59

GENE ALIGN SEQ
S AMGIA A A C AFE CREGEINGEGETNT C FINE C C FEE C FN C C FINGRGETNGEG C A G| C I C C C A JGY A FENGETHGY A
S AMGIA A ACAC CRERGIIGGTT CINE C CARC CHN C CFINGRGETNGEG C AJGICFE C C C A JG] A FINGETHGY A

G T AFDCHANC AfGRGGI AR C C AJGIA C AFTNGEGEGEG A B A FTNGEGHG A [GEGIRE TG C CICFRINGIAFR C C C A

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

C A C AJGTNG
CA C AJGTNG

GACAAAAACCHE
GACAAAAACCHE

CRET G CIGG A C A CIGG C CIGIEGT A FINE A C fINGETRGY C |G A |G A IG A
cC HCIGGA C A CIGG C CIGTRGT A FMTEE A C FENGEINGY C |G A |Gl A |G A

32

G TG CINC AfGRGEG AN C C AfGIA C AFTRGHG A Gl AT A FINGRGRG] A fGEGI CFINGI C CFR CFIRGI A C C C A

GGG C N C A CFIINGETNGRGRGT C N C M C FINGETN C A C A JGRGEGRGHE C C FINGET C C C A JGRGETRGY C A IG) C
GGG CFC A CFING C GGG C BN C ' C FINGETR C A C AJGGRGRGNE C CFINGET C C C A JGRGRTRG| C A IG C

TG C ANGRG ARG C IGRGRGI C C C AJGEGI A CFINGRGRING A AJGIC CHINIE CIGRGI ANGIA C C CFHIGEI C C CFl C
TG C ANGRG ARGRT C GGG C C C ARGRGI A CPINGEGEINGI A AJGIC CIININ CIGRG AfGI A C C CHERGEIN C C C Y C

A C CHIEG|IC A CHNGHRE C FN C FERGEGETNGRG| C PN C C AFE C AJGEE A JGRINTE A CFR A C FINGEG A [G) C FTRGRG A T
A C CHIG C G C FENGHT C BN C FERGEGEINGEG CHN C C AR C AJGEIE A GEIN A A CFE A C FTRGHEGY A IGY C FINGRG A FIF

CCIGGIC AlGIC CCCCAGGG A AGGG A CIINGG| AJGT GGl AT T GGG T ARRT AFN CHNANSE A C
CCIGGICAGCCACCAGGGAAGAGACITGGAIGTGGATTGG GRS

ANGEE AFE CFR AR C C

AGRTNGEGRGI AGIC A CCAACIHACAACCCCHERC CCHRNCAAGAGTECIGAGT CACCAFNARMEC
AGTNGEGRG ANGIC A CCFERA CFRA CAACCCIGRNC CCFRC A ARGIANGEE CIG AGEE C A C C AR A BN C

AGRE ANGIA CACJGREC C A AJGIA ACCAJGIRNCFNC C CIERGIA ARG C TG A JGI C FN C FIRGRTRGI A C C |G
AAFRANGA CRRCIGRENC C A AfGA ACCAJGINHCFENC C CHNG A ARG C NG A NG C B C FERGRING A C C |G



IGHV1-58

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AfTGG A CITGGIATTTGGAGG ATICCTCIET CITTGEGGETGEGEGAGCAGCGACAGG|CAA
AT GGACTGGATTTGGAGG ATICCTCITTCITTGGTGAGAGCAGCIGACARGAITAA

B -- BEFNN\ EFEeEen B BB N BB B
- H- EER B N R R BB B

GG CHNTNE C AFRC C A CPRC CRNGHEINGEINN CANCFN C C A C AfGRGRINGI C C C A CFC C C A A AFING
GG CIININE C A CCCACPRC CREGETRGEINE CANCIFNC C A C AJGGTNG C A CACFRC CC A A AFDG

C ANGI C FINGEGTNGY C A JGHE C FINGEGHGI C C PG A fJGRGETRGI A AJGIA AJGI C CIERGEGRGI A C CIIN C A JGHING A A
CAJNGICFRINTNGETNG C A AP C GGG C C FENGY A FGRGHTIN A AJGIA AJG|C CPIRGEGEG Gl C C N C A JGRTRG A A

GG T CIEC CHNG C A AJGRG C PN C FINGRGI A FIN C A C CFINTRT A C IR A }G) C ' C FITNG C FERGRTNGY C A G T
GG CHEC CHNG C A ANGRG C PN C FINGRGI A BN A C A C CRIRTRE A C P A JG) C F C FINGY C BN A FIENGY C A [GT

GGGTGCGACAGGCITCGTGGACAACIGCCITTGAGTGGATAGGATGGATCIGT C
GGGTGTGACAGGCTCCTGGACAAGGCC|ITTGAGTGGATAGAATGGAITCAJTC

GT T GG C AIGRINGGINA A CACAAACIEACIGICACAIGAAGTTCCAGGA A AGEEAGTEC A
GT T GG C AIGRIRGEGET A A CJGC A A ACFHACIGICACAGA AIGTNE C C AJGGEEEEESG C AR C A

CCAFINEA CCAJGGGIA CAFIGINC CACAAGCACANGC CFEAC AFGIG AN CPIING AJG C ANGIC
CCAAFBRACCANGGGACACKGTTCCACKANGCACANGC CHENACAFNGIG AN CHEG ANG C ANG C

CIEGAGIAMNC CIG AGRG A C A CIGG C CIGTRGHT A FTRTH A C FIRGETRG C (GG C A JG A
CIEGIAGAFNC C A ANGG A C AFPTNGEG C CIGRINGHI A BN A C FIRGHEINGY C |1GRG C A G A

C A C AJGTNG
CA C AJGTNG

G C AGIA A ACJGC
G CAGAAACCC

33



IGHV3-57

GENE ALIGN SEQ
Gy A A/GT C CIT GTGTGAAGT T TIAITTGATGGAGTCAGAGGCAGAAAATTGTACAIG
B A A/G T C CITGTGTGAAGTTTATTGATGGAGTICAGAGGGGGAAAATTGT A CEEs

HUM: [OOORVy ¢ - - - - - GG T C ACHNG AG A CRRNCENC CRERGIC A A AJGIC CPRRCITNG AT C A C C

VAR A FGTRG C A JGRGRGEGTRT C A CFINGIAJGIA CFICFRC CFRERGI C A A AJGIC CFE CFING A FTRGEI C A C C

VR T T A C FTRGEG C B A C AJGIC A PTRGH A BGY C FRIRGEGETN C C A G C A JGRGI C fTHIN C A FTRGI A C A JGRGEG A FITT
(YT C A CITRGEG CF A C AJGIC AFTRGIA C CRININGEGET C C AP C AJGRGI C TN C AFTRGI A C A G| A NG A FTNT

Gy G G T GTGGGTGGAAACAGTGAGTGATICAAGTEREGGEGGAGTTCITCAGAIGT T AC
Yy G G T GTGGGTGGAAACAGTGAGT GG A|TC ol T GICIGGGAGTTCTCAGAGTTAC

ST CFRC C AFTRGEANGEIN A C A A AFRRA A AFIRRRA A C AfGREC C C A ARG CJGA C A C CPENENENE C A FINGHT
[oyveam s C M C CPRENTNGI AGRIN A C A A AFRRA A AR A A C AfGRIRINIC C A AfG CJG A CJG C C RIS C A FINGHT

VG C ARG CARA C CRIRR A C A AFTRGIA C C A ACCHIGIA A ARG C C A AJGRGIA C A A GG C T GG
G C ARGRE CFR A C CRERIN A C A AFIRGIA C CA ACCFIGIA A AJGRI C A AJGRGRG C A AGG C C FENITNG TRy

WElT ARIT T AcCclTGTGAlGGG A
WNENT A GBI A CITGTGAGGG A
D7

GIUVRE C A C A JGRGH A
[Nieam C A C A JGRGE A

D9
;i AG A CACAAAAA
WEVE A G A C AJGIA A A AA

34



IGHV7-56

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGI A CRENGRGI A C C GG A fGI C AP C C N C FIE C FENITNGEGRTNGEG C AJGIC AJGIC A A C AJGRGRIN A A
AFINGEGI A CRENGRGI A C CFTNGHG A JGRG A fT{ C C |l C IR C FENTNGEGRTNGNG C ARG C AJGIC A A C AJGGRT A A

GGG A CINC CCCAGEC C C AJGGG CHNG AGGGAGIA AACCAGG C C AJGEE C AFSGHNG A G
GGG ACIINC CCCAGTCCCAGGG CINGAGGGAGIAAACCAGEG C C AT C AFSGHNG A G

ACHEENCACCCACHNGCHEGENCFNC CERCHNC C A CAJGGHING C C C A CFNC C CJG|AJGETING C A NG
ACHEECACCCACHEGCHEGENCMNC CARCHNC CACAJGANNG C CC A CFNC C CJGIAJGETNGIC A G

C FENGEGHTNG C A JGHT C FINGRGHGH C C FTRGH A fIGRGHTRGY A A G| C A G| C C FERGRGRGHG) C C [ C fGRG C IGY A A JGRGT
ClT GG TG CAGT CTGGGCCTGAGGTGAAGCAGC CITGGEGEGGACEMCGGETGAAGTT

CFHC CFNGIC A AJG T G TICTGGTTAAACTGTCAITICACCITATGGTAITGAAITTGG
CFEC CHNGIC A AGG C Rl C ENGEGETINIT A A A CRIRGEIN C AFINC A C CJ A FTNGEGHT A FIRGY A A FENTEGHG

AFNA CIGIA C AJGIA C C C C AJGIGI A C AJGGGEG] C fTNTHG] A [GRTRGEG A fTRGEGEG A FINGRG A N C AR C C T
AfTAITGACAGACCCCA GG ACAGGGGCITTGAGTGGATGGAATGGATCATTCCIIT

ACCCHEGGNGIA A CCCAAFRRGI ARG C CCACAGANNTNC ACA C A CJGGTNIINGEN C FINE C
ACCCHEGIGIINGIA A CCCAACKIRNAFRNGIC CCACAGCHEEC A C A C A CIGGIITNINGER C FENN C

NC CAFNGIG A CACCRNCFINGHNC AGIC A CIGRG CIGRGI AR CHNG C AJGA CFRANG CIIRGI C CFAA A A
BC CAFNGIG A CACAFE CREGHEN C AJGIC AFINGEGIC AJGAFN CIINGIC AJGIA CFR ARG CFIRGI C CFINGI A A

GIACITGIAGGATGCAIGCCAITTTIAITTACITGTGTGA|GGT A
GACITGAGGATGCAGCCATTTAITTACITGTGTGAGGT A

C A C CJGITNG
CA C CJGHING

T AGA AACCC
T AGA AACCC

ot



IGHV4-55

GENE ALIGN SEQ

HUM
UAM

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:

UAM

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

S AMGIA A AC A C CREGEINGEGETNT C IR C CFN C C NG C FINGEGETNGEG C AJGICFE C C C A JGY A FERGETHGY A
S AMGIA A ACAC CREGITIGGITN C FENENTRGEE C C N C CFTNGRGETNGEG C AJGICFE C C C A Gl A FINGETHGY A

GG C CRANC ANGRGRGE AN C C AJGIA C C FING el A (G A PN A FIRGE A JGY A BTG C FIRGE C CFR C FIN C A B C

GTGTC|TCAGGGATCCAIGAC CEEEHATGGAGAITATGGGARMGGTGCC CITCTGATC

C C ANGRGHGI CFN C A C CGRTNGEGETIT C N C BN C FIRGETIN C A C A JGRGRGEGET C C FINGHT C C C A JGRGRTRGY C
C C AJGRGHG C ' C A CIINGRTRGRGGET C N C FN C FIRGETN C A C A JGGEGGHTE C CFINGHT C C C A JGHGRTRGY C

AJNGICHING] C ARGRGH A JGHIN C fGRGRGI C C C AJGRGI A CINGEGETNGI A A G C CFTNI CIGRGIA G A C C C TG C C
ARGETING C ARGRG A G CIGRGRGI C C C AJGRGI A CHRINGEGETNG A AJGI C CHIN CIGRG  AGI A C C C FIRGEIN C C

CFH C AFE CFINGI C IG C FTRGHT C ' C FENGEGRTNGI A CFN C C AR C A G| C A JGETEGEGHT A Il A C FTRGERGET G A

CTCACCTGCGCTGTCTCTGGTGGCTCCATCAGTAGTTACTACTGG

————— AFE CRINGRGEGET C CIGIC C AJGIC C C C C AJGEGEG] A A JGRGEGHG) C FINGEG A fGRTEGRGY A FTRTRGEGRG

OO - - - - - - ccl@illc Alflccacc GG » [CRENGRE c NGRS . [CRENGEE . [ETRERENE
(G A A I A BT c c Alfc AR AT GGG AGCcACCACACAACCC@®ccCcCcllcaAa
e -mEnN e - - - - - AJSEENENEE Al c A c cCHA CElAcAAcCCcCcNCcCcCcllcaAa

GIAJGCIGGA AFNIC A CC ARG C CIGERNANGIA C A CJGTINC C A AfGA ACCAGTE CFANA C CFING A
GAGTE CIGAGIEC ACCAFNAFNEC AJGERNANGIA CACJGERIC CA AfGA ACC ANGTNE CHENC C C RG] A

AJNGICFINGI A NG CFRN CRERGRTRGI A C CJGIC CIGICIGRGI A C A CJGIG C C[GRTEGHT A FINT A C FERGRTRGY C JGY A IG) A
ARG CRING ARG CFR CRENGHINGI A C CfGIC CIGICJGRGI A C A CJGEGI C C IGRTRGHTE A FENT A C FERGETRGY C fGY A [G A

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACAAAAACCHE

QA
= | =

36



IGHV3-54

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GG AGCTTGGGCITGAGCTGGGTTTTCACITGTTGCTGTTTTAAAAGGTG A
AITGGAGTTTGGGCITGAIGCTGTGTTTTCACITGTTGCITGTTTTAAAAGGTGA

ACITAGIAGAGIAITTGAGTGTGAAITGGAITACACTTGAGAGAAACAGTGG AT AT
ACITAGAGAGATTGAGTGTGAAITGGA[ITACACTTGAGAGAAACAGTGGAITGT

G CANGEGI A A CIINTNI C fING A C C A [l GGl A C A C CFRA C A AJGTRTNTNG C A

G T C AG G CAGTTNTTGG A CIlCIGGG ATGEE CINA C AFTNGTTTRG C A

GGTGTICCAGTGTGAGGTACAGCTGGTGGAGT CITGAAGAAAACCAAAGACA
GGTGTCCAGTGTGAGGTACAGICITGGTGGAGT CTGAAGAGGACCCAAGATCA

ACITTGGGG Bl A T C C CIING ANG A CFEICFN C CRENGEING C AJGIA CPH C FTRGG A fTIN A A C C [T
A C C I GRGEGEGRGEGG IRl C G C FENGH A JGI A CRNCHIN C CFINGETNGI C AGI C C R C FENGRG A FIRN A A C C FINT

N B BB BN BREE -0 BN BE Bl I 8B
4l B EE M REEd- - BB el Mmoo

GG AGTGAGTAGTAIGATAITATAIGT A[GG ATIAI[GAAIGT CAGCTATGTTATGCATC
GGAGT GAGTAGTAGAITAAAITIAIGT ACIGIAITAIGAAGTCAGATATGTTATGCAZC

AAFECHNGEIG A AJGANGIC AfGIAFIRE C A CCAFNCINC C A AAJGA AAAFRGIC CAAGA ACFRC A
AAFBRCHEGIING A AfGANG C AJGAFININC A CCAFNCFENC CA A AGA AAATNGCCAAGAACENC A

CIECITGIEEET TNTCGIC A A ARG A ACAGT CIINGIAJNG ANGIC ANG AJGGG C A CIGIG|C CIGRTHGET A T
C el G T AT T GIC AAATGAACAGTCITGAGAGCAGAGGGCACCIGIC CIGTGT AT

TACTGTATGTGAGTCA
TACTGTATGTGAGGC A

C C AJGRGHE A
C C AJGRGHH A

GACACAGA AT
GGTACAGAATT
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IGHVII-53-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CHNGEGETNGI A ARGIC C CPNC A C AfJGGIA C CCRERCHENC C CHNC A C CFNGEING C FENGEN C M C FINGHG
GG C CINGGITNGIA ARGIC C CINC A C AfJGIA CC CFECHC C AFINE A C CFERGHETNG C C |GHH C ' C FINGHG

AR C CC C AFRC A CA ACC ARG CFIIN C CFING C NG A GICFINGI C AR C AFMA A A C C C C
AR C CC C AFNC A CA ACCAGTGEINTNN C CFENGI CFINGGI A G CITNG C AT C AFMA A AFNC C C

CCAGGAAGGGACITGGAGTGAATCCAGTGCACAGGTCATGAGGGAGTGCATC
CCAGG A AJGGEGG A CITRGG AGTGIA AFTNC C A CFING C A C AJGG T C AFTNG| A GGG AGRTNG C A C

AR C CAACCCACERC CERC A AJGIAJGRINC C AJGERRC A CC AFBRCFERC C AfG AR C C AFRGHEEN C C
AT C CAACCPIBA CFNC CFNNC A AJGIAJGTN C C AfGRINC A CCAFBCIRC C AJGAFTIC C AFTNGEE C C

AAAAAGC AGTINE CHEEC CANA C AJGIC CIGIANG CHA ARGRING AJGRINC A C A AfGICACACANGC
AAAAAGC AGTE CHNEC CENA CAGICHINGIAGICIRA AfGTNGIAGE CIGC A AfGIC A C AR A JG| C

CAITGT ATTTTTAACAAAAGA
CATGTATTTTTAACAAAAGA

CA CAJGTA
C A C AJGTG

CACCCAAACCHE
CAFNC CAAACCHE

w
oo



IGHV3-53

GENE ALIGN SEQ
Gy AT GG AGTTTTGGC/TGAGCITGGGTTTTCCTTGTTGCTAITTTTAAAAGGTG A
sy AT GG AGTTTGGGCITGAGCITGGGTTTTCCTTGTTGCTAITTTTAAAAIGGTG A

Gy T T C AT GG AGAACTAIGAGAITAITTGREAGTGTGAGTGAACATCGIAGT GIAJG AIGIA A

MEYBR T TIC AT GG AG A ACITIAIG A C AT AT T G G IEECEEE I GIAATICAACATGAIGT GA[G AIGIA A

VR A C A FGRTRGHG A T AFTGETRGEINGEG| C AGETNTNE CFA A C C A AFTRGEE C I C FENGETHG
JEYEE A C A RGRTRGHG A fTRTRTEG T GRTNG Gl C Il G TG T CGRG C AJGTTNTN CANA A C C A AFRNGHT C f C fTRG TG

Gyl T T T G C A[GGTGT CCAGTGTGAGGTGCAGCTGEGTGGAGTCITGGAGGAGG C|TT
VYBT T T G C A[GGTGT CCAGTGTGAGGTGCAGCTGGTGGAGTCITGGAGGAIGGC|TT

IVEGE A BN C C AJGI C CFIRGRGEGEGRGRGRT C C C NG A GE A CFIN C F C C FINGEING) C A fG) C C FlN C FENGEGEGETR C A
[N GEGE A C ANG C CFENGRGRGEGEGEGEIN C C CHINGI AGIA CFN C PN C CFINGETNG C A JG C C FIN C FENGHEGY A B C A

VR C C G C AJGRT AGICIRllA A CFR AR C ARG A NG C FIRGEGRGET C CIGIC C AJGRGI C N C C A JGRGHG A A GG
[ONiem C C IGRIN C A BGHTN A IG C Ml C BN A BG C A FIRGH A BN C FIRGRGRGET C FINGI C C AJGRGI C B C C A BGRGRG A A GG

iwillGc G clrecrlcreccTclrcalcr TR T T T AT AlGRICIGGREIT GGT AGCACAITACT
NElCG G cTecAlercac Tt clrc ABT A c AT TREAGT A/GTEIEG AITGGTAGCIGC AlTACE

VR A CJGIC AGIA CFRIC CRGTRGI A AJGRGRGI C CIGIAFTNIN C A C C AFBCENC C AJGIANG A C A AT C C A A G
e A CIGIC AfG A CFRNC CIGRINGI A ARGRGEGEIN A fGIAFINI C A CCIGRRCFNC C AfGIANGI A C A AR C C A A G

Gy A A C A CIGICFRENGET AFRE CIININ C A A AFTRGIA A C AJGC CIRG ANGAJGI C CJGIANGEGIA C A CJGIG C C |G T
e A A C A CIG CFINGHI A MNCFEININ C A A AFIRGIA A C AJGIC CFING A G A JG C FTRGI A [GRGI A C A C JGRG C FINGHT

Gy G T AT T A C[TGTG CGAIGAGA
UAM: [& r T ACITGTGCIGAAAGA

D7
VR C A C A JGRTRG
[Ee C A C A JGEGRG

D9
UG A C A CA A ACCHE
e GE A C A CA A ACCPHE
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IGHV3-52

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGAGT CITGGGCITGAGCTGGGTTTTCC|ITTGTTGCTATTTTGAAAGGTG A
AfTGGAGT CITGGGCITGAGCCIGGGEGTTTTCCCITGTTGCITACTTTGAAAGGTG A

T TICATGGGGAATGAGTTGAATGTAAGT GIAATAITGAGTGAGAGAAACAIGT G
T T CATGGGGAATGAGTTGAATGTAAIGT GIAATAITGAGTGAGAGAAACTGTG

e G| AT GTGTGCIGGCAGTTTCTGACCAGGGTGT C/TICITGTGTTTGCAGGTG
AACERIATGTG  TERMdGGCAGTTTCITGACCAGGATGTCTCITGTGTTTGCAGGTG

TICCAGTGTGAGGTGCAGCTGGTGGAGT CITGGGTGAGGCTTGGTACANGCC|T
TCCAGTGTGAGGTGCAGCIITGGTGGAGTCITGGGTGAGGCTTGGTACAGCCIT

GGl ANGRGRGT C C CRERGE ARG A CRIN C I C C FENGETRGY C A JG| C C N C FINGEG A BN C A C C FTN C A JGHI A |G
GG AGGIGEE C C CRINGI ARG A CRNCFN C CFIIING] C AJGI C CFN C FINGHEGE A FIERE C A C C B C A JGEI A |G

CFEC CRENGHG A FINGI C A CFENGRGEGRT C FING C C AGEGH C N C CJGRG A [G] A A JGEGRGRG C FTRGRGE A |GGG G
CFNC CHNGHG A TG C A CRENGEGHG T C FINGI C C ARGRG CEIN C C AJGI A JGI A A GGG Gl C FTRGRG A IG A fGGHG

TGGCCI|GACAITAAAGTGTGAC|GGAAGT GA|GAAAITACITAITGT AGACITCITGTG
T GGCCAACATAAAGTGTGAITGGAAGTGAGAAATACTATGCAGATCTCITGTG

AAJGGGIC CIGAFINTGIA CC AFFCIRIC C ARGIAJGIA C A AFTRGIC C A AJGA ACJINC C CFIN CJFH AFE C T
A AGGG C CIGANNING A C C AFRNCFENC CAGIAJGIA CA ARG C C A AfGA A CFl CH CER CFEN A RN C FE

GICAAGTGAACAGCCTGAIGAGCITGAGGACAITGACCGTGTATTACITGTGTG A
GCAAATGAACAGCCIEGAGAIGCITGAGGACATGGCCGTGTATTACTGTGTG| A

GAGG
G AIG A

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE

40



IGHVII-51-2

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CPHRINGEGTNG A JGRGI C C CPNC A CRAJGIA C C C C CRNC C CERC A C CFENGEING C FINGHI C BN C FING
GG C CTRGHGTHGE A fGRGI C C C T S CIGAJGIA CCCCCHEHCCCHRC A C CPHGHING C NG C ' C fING

GAFRNB CANC CAFRC A C A A CH ANGING C NI C C NG C FENGRG] A fGY C FIRGRGI A FIR C C G C C AJGRIN C C
GIAFIRBCANC CAFRC ACAACCAGCHG CFINHC CHNG|C GG A NG CFTNGEGI AR C CJGIC C AJGRE C C

TIC AIGT|ICAAGGG AGT GG AT CAGGGC AT AlGGT CACGAGGGAGCACAAAFT C|T
TIC AIGT|ICAAGG AAGT GG AT CAGGGCAITAIGGT AACGAGGGAGCACAAATTC|T

AACCCACFHEC CFERC AFIRGIANG CFC AJGRNC A CCAFBCHRC C ARGAFEC C A CJGRIC C A AJGIA A
AACCCACKHNCC CERC AFING AJGICIRC AJGERC A C C AFINCFNC C AfGRGERC C A CJGRIC C A AfG A A

C CA A AFRTINE C TTE A NG C FTNG A fGRTE C FIRGRINGI A C C A ACA ARG C CACA A C CPENTNGT
C C A A AFITNTNE C T A JGY C FENGY A SGRT C FIRGINGI A C C A ACAACIGCCACA A C CPHENTNGHT

AITTACITGTGAGAGG
AT T ACITGTGAGAIGG

AACAGAA
A ACAIGAG

CACAAACHNECC
CACAAACHSECC

41



IGHVS8-51-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GHAMNC C ARGRGEGETNGI A GG C C C AJGICFENE A C A G A [GIT C FINGEGEGRGHG A fGI A C FTRIRGEGRTI A C A C
GTGTCCAGGGETGEGAGGCCCAGCIERACANG AT CHNGGEGGEGE AGI A CITIIGGEGTACAC

TG A NG A JGRGEGRGH C C C C NG A JGRG C FIN C N C C FINGETNG] C A JGI C C N C FENIRGEGETI C A C C N C A |G
T A NG AJGRGEGRGI C C C CFRING A GG C ' C N C CFINGETRGI C AGI C C 1l C FENIERGEGETT C A C CFTN C A |G

TIAT CITIA/T G AGATTCACITGGGTTTGCCAGGCC CITICAGGGAAGGGG|CIT GG AAT
AR CIHA CIGAJG AFTNT C A CRERGGGITNTNTNGI C C AJGG(IC CITC AGRGG A A GG A G| CfTRGIG] A AT

GGGTTGCAGTTATATGGCGTGGTGAAAGTCATICAATACAATGCAGAC CIT AT
GGGTTTCAGTTAIT A il G T GG T GAAAGTCATCAATACAATGCAG A CIT|AJT

G T AGRGGGI C AfGA CARC A CC A CFIRRC CAJGANGIACAACACCAAGTE A C ARG C G A
GT ' AGGIGG C ANGA CRRNC A CGIAFINININC C AJGIAJGA C AfJGC A CC A ANGT A C ARG C FENGHN A

CAFBRGIC AAAFINGA ACAGIC CRlRGIANG A ACCCAGA ACAFRGG C ANGIC AFTNTNE A A CFNGETG
CAFGIC AAAGA ACAGCC CHEGANGAACCC CANGIAACACKGCANGCANTEA A CHNGTNG

CAGGIAAA
CAGGAAA

C A FH C [GRTNG
C A B C JGRTNG

GIA|[GACAGAC|TG
GIAJGACAGACC|G
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IGHV5-51

GENE ALIGN SEQ
A FGEGRGEGEIN C A A CCIGIC C AFRC CERCIGIC C CENC CHN C CFENGEG C FINGEINTE C BN C C A A JGRGET C A
A MGG AGE C A ACCIGICCAFBC CRERCIGRRC CHNC CFNC C GG C FINGEINTE C FN C C A A JGRGRT C A

G C CFINGH C C G A [GRGHGH C i TTGAGGTCACAGAGG AGAACIGGEGT GEEEEEG A

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

CAGIC CRIGIA ARGRGIC CRRICIGNGI A C A C CfGIC C AFINGHIN AR A CHEGHING C A A AR

C A C AJGTNG
CA C AJGTNG

TNCHEA AAACCCHE
BNCHEA AAACCCHE

43

Cf ooy i c ooy - - - - - CAIGGGGTTGAGGTCACAGAAAAGA AGEEIRET GGG G AGA

AAGGANGC C C CRENGIA RN C A A AFTRINTNINGEINGE CAINC C C C C A C AJGEG A JGRT C FINGRTHGY C C |G
AAGGANGC CC CFEGAFRNNE C A A ARG AN CIINC C C CFR A C AJGHG A JGHT C FINGRTHGY C C |G

AIGGTGICAGCITGGTGCAGT C/TGGAGICAGAGGTGAAAAAGCCCGGGGAGT C|T
AJGGTGICAGCITGGTGCAGT C|TGGAGICAGAGGTGIAAAAGGCCCIGGGGAGT C|T

CIEGIA AJG AT CFR C CRENGET A A RGEGRGT T C FINGEGI AN A C AfG CITNTNE A C C AJG CJIN A C FTNGHG A T
CHENGIAGGIAFN CANC CITRGEE A ARGIA CFENT C FINGEG AR A C AJGICRIRIRT A C C AJGI C N A C FINGRG A IT

CHG G CFINGEGEGTNG) C |G C C AJGIAFTGIC C CIGRGRG A A AGIG| C C FTRGG] A \GETHGRG A FTRGEGRGRG A ' C A
CAGICITGGGTGCGCCAGATGCCCIGGEGAAAGGCC CITGGAGTGGATGGGGAGC A

T CFEAFNC CHNGEGETNGIA CFR CRINGI AP A C C AJGIAFRA C ARGIC C CIGRINC CHININ C C A AJGRGI C C A |G
D CHEAFMEC CRNGEGRTINGI A CRNCRINGIAFN A C C AJGIAFRA CAfGC CC AFBRC CRERBC C A AfGIG C C A C

GTNCACCAFMCINC AfGIC CIGIA C A AJGRIC CAFRC AJGIC ACCJGIC CFRA C CFENG C AJGTRGEG A G
GT CACCAFBCIHEC AGC CfGA CA AGRIHC CAFNNC AfGIC A CCACCFEA C CHEG C AJGEINGEG A |G

CANGIC CIENGA AJGGIC CFRICJGRGI A C A C CJGIC C AFINGHE AT A CITNGETEGH C Bl G A \GIA C A

aE- -



IGHV3-50

GENE ALIGN SEQ

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

AT AGAGTTAGGG CTGAGCITGGGTTTCCCTTGTCATTANTTTAAAAJN GG C|G|A
G TAGAGTTAGGGCTGAGCITGGGTTTCITCTTGTCACTAITTTTHAAAAGGTG A

AT AATGGAGAACTTGAGAITAITGGAGTGTGAGTGGATAITGAGT GREAAAAAA

AITIA AT GG A/GIAAC|ITTGA|GATAI[TTGAIGTGTGAGTOGGATATGAGTSG GAAAAAAA

CAGT G ATTICITGTGTGGCAGGTTCIITGACITCAGATGTCTCITGTGCTTGTARGSG G
CAIGTGATTICITGTGTGGCAGGTTCITGACITCAAATGT CTCITGTGTTTGTAGG G

TGTCTIAGTGTGGGGTGCAGATGGTGGAGTCTTGGGGAGAGTTGGCACAAG
TGTCTAGTGTGAGGTGCAGGTGGTGGAGT CTTGGGGAGAGTTGGCACAAIG

CFEGIA AFTNGETNG C CITNGE ANG A CFRECHINGI C CIGHING C AFNC CRCFINGIA AR C C A C CFINE C FERGET A
CHNGHGI A FINGETNG C C TG ANGI A C P C FING) C FENGING C AJGIC CRNCRINGIA AFRC C A C CFIRE C C JGHI A

GICIRA CFRAG AR C ANGICIRINGIA AFR CRINGI C C AJGGI CFNC C AJGEG A A A FGRGRG G C FTRGY C A JGRTRG A
GCINACIEAG AN C ARGCFHENG A A C CRERG|C C AJGG C I C A GGG A A GRG GG C FING) C A FGRTNGH A

G T AGTAGAITIAITAAITGTACGAITGGAAIGT CAJGACATAATATGCAGACTCITGT
AT AfGT AJG AJ]T A/T A AT G T A CJ|[GGT GG AAGTICAGACAAAATATGCAGATCITCITGT

GlA ARGGEI C AfGIAFRRINC A CCAFRCINC C A A AGA CAAFIG(IC C A ANGC A C AJGGIINTRGEN A MR C
GAAGGTEC AIGANNEC ACCAFRNCENC CAAAGIACAAGCCAAGC A C A CIGENINGEN A BN C

TG CAAATGAACAGT CITGAGAIGCTGAGAAITAITGG C CITIC'TGTATTAITTGAIGT C
T GCAAATGAACAGTCITGAIGIAGICITGIAGAATATGGCTCTGTATTATTGAWGALC

AAAGGT A
AAAGGT A

C CA A ARG
CCA A AFING

GACACAAAAFT
GACACAAAAT

44



IGHVII-49-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CHRINGHG CIGIA ARGIC C CPNC A C AfGRA C C CERRCHC C CJHIN C A NN C FENGETNG C FENGEI C MY C FENGE C
GG C CIINGHG CIGIA ARGIC C CFNC A C AfJGGEA CC CFRCHC C C C C AN C FERGHTNG C FIRGEI C MY C FENG C

D N CPNC CAFNC ACAACCANGTNG CHIEC CHEG C GG A NG CIINGEG AFINC C CRRC AJGICFR C C
AFTNE CFNC C AFTRINE C A A A CAJGTNG| C I C C NG C FINGRGH A fG C FTRGHG A FNC C AR C AJGICFR C C

CCAGGGAAGGGACTGGAGTGAATCAGGTGCACAGGTCATGAGGGAGAATCA
CCAGGGAAGGGACTGGAGC|GAATCAGGTGCACAGGTCAITG AGGG AGAGCA

CAAC GICAACCCACKCCHECAAGAGIEC CAGTNC ACCAFNCFENC CAGAFEC CACAFRC
CAACGICAACCCACHRCCHECAAGAGEEC CAJGTCACCAFNCHNC CAGAFBRCCACACC

CAAAACACAGEENTT T CERT Y CHIACAGCHNGIAGICINAC CIIGANGCAACGAGEAC A
CAAAAAACFEGTINTINTT CIGEEEEET A CAG CHNG AGICINA CCIENGANGIC AACGAGTNACA

CAACCAMGAATTININTACACAAAANGA
CAACCAFRGA AT ITTSE A CACAAAANGA

A CAGC A
TNA C AJG|C |G

GAAACAAACCHE
GIAAACAAAFNCC

45



IGHV3-49

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GG AGTTTGGGCITTAGCTGGGTTTTCC|ITTGTTGCTATTTTAAAAGGTAA
AITGGAGTTTGGGCITGAIGCTGGGTTTTCCITTGTTGCTATTTTAAAAGGTAA

T TICATGGTGTAC|TAGAIGATACITGAIGT GTGAGGGGACATGAGTGGT AGAAA
TTCATGGTGTAC|TAGAIGATACITGAIGTGTGAGGGGACATGAGTOGGTAAAAA

CAIGTGGATIAITGTGTGGCAGTTTC CITGACCTTGGTGTTT CITGTGTTTGCAGG G
CAGTGGATATGTGTGGCAGTTTCTGACCITTGGTGTCITICITGTGTTTGCAGSG

TGTCCAATGTGAGGTG GICAGCITGGTGGAGTCTGGGGGAGGCTTGGTAAAGTC
T GTCCAATGTGAGGTGCAGICfTGGTGGAGT CTGGGGGAGGCTTGGTCCACC

C ANGGRGI CIGRGRIN C C CRENGI AGIA CINCFR C CHINGET A C A G| C fIENE C FINGHG A FINE C A C C FITTISGEGT
CAGGEGEGEGEGET C C CHINGI AGI A CFR C R C CEENGEIN A C A G C FIN C FIRGEGE A FIN C A C C FENTTRGEGET

GIAIT T AITG CITIA/TGAJGCITGGTTCCGCCAGGCITCCAGGGAAGGGG CITGGAGTG
GATTATGCCATGAGGTGGGTCC C|GICCAJGGCTCCAGGGAAGGGGCTGGAGTG

GGTAGGTTTICATTAGAAGCAAAGCITTATGGTGGGACAACAGAA[TAC|GICC|G
GGTAGGTTTCATTAGAAGCAAAGCITTHAITGGTGGGACAACAGAATATCIGCITG

CIG T CIINGETNGIA A AJGGG C AJGAFTNTIC A CCAFBCINC A AJGIANG AFING AFTRINC C A A A AJGC AFIC
CIGH CHNGEINGIA A AfGGC AfG AR C A C C AFNCERNC A AJGIAGIAFINGIAFINE C C A A A ARGIC AFRC

GIC CRRAFNCITNGIC A A AFIRGIA A C AJGIC CFIRGIA A A ACCIGIAJGG A C A C AJG C CGERTRGET A FINT A
GCCIERARCHNG C A AAFINGIA A CAJGIC CRIRGIA A AACCIGAGG A C A CIGG C CIGIRGER A FEN A

CIT GT|ACTAIGAGA
CITGTGCIT AIGAIGA

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE

46



IGHV3-48

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

ATGGAGTTGGGGCITGTGCTGGGTTTTCC|ITTGTTGCTATTTTAGAAGGTGA
AITGGAGTTGGGGCITGAIGCTGGGTTTTACITTGTTGC|TATTTTAGAAGGTGA

T TICATGGAAAAC|TAGAIGAGAI[TTTAIGT GTGTGTGGATATGAGTGAGAGAAA
T T CATGGAAAAC|TAIGAIGAIGAITTTAIGTGTGTGTGGACATGAGTG GAGAGAAA

CAIGT GG ATIAITGTGTGGCAGTTTCIITGACCTTGGTGTCTCITTTGTTTGCARGSG G
C ANGTGG A T A FINGTRGRTGRG C A CIINTNE C NG A C C FENTHGRG TG C ' C FINT TG TN TRG C A [G G

TGTCCAGTGTGAGGTG G CAGCITGGTGGAGTCTGGGGGAGGCTTGGTACAGTC
TGTCCAGTGTGAGGTGCAGICfTGGTGGAGT CTGGAGGAGGCTTGGTATCAIG|IC

C G GRGRGEGEGEIN C C CRINGI A G A CICFR C CRINGETNGI C A JG| C C N C FINGHGE A FINE C A C C FI C A fGT
CHNGGEGRGEGEGET C C CHINGI AGIA CFRRNCFR C CHEINGHINGY C AJGIC CRCHINGIA AR C A C C I C A G

AGERECIT AT AIG C AT G A A i CIEGGEGEI C CJGC C AJGRGI C N C C A JGRGHGI A A fIGRG

ey - - - - - - - - - - A ARG A C AFTNG ANG CRNGEGGHEI C C A CCAGGCINC C AJGGGI A A GG

GG CITGGAGTGGGTTTCAITACAITTAIGT AIGT AREG T AGEESEET A/GT ACC ATIAIT A
GACITGGAGTGGGTCTCATACAITTAIGT AR -!!l!-— AGT GGT AGAACCACAITA

CFRA CJGIC AJGIA CFNCFENGRTNG A AGRGNG C CJG AT C A CCAFBCINC C AJGIANGA C A AFTNGIC C A
CRRAFING C AfGIA CINC CIGRTNGI A ARGRGRGI C CIGAFININ C A C C AR CFENC C AfGAG A C A ACJGIC C A

AGIA ACFRC ACIIRGEIAFE CITNGIC A A AFTRGIA A C AJGIC CITRGIANG AJG A CIGANGIG A C A CJGRG C |T
AGA ACFEC A CFRENGEE AFRN CRINGIC A A AFIRGIA A CAJGC CIG ANG ANGC CIG ANGIGIA C A C ARG C T

GTGTATT ACITGTG G CIGAIGAGA
GTTTATTACTGTGCGAGAIG A

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE
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IGHVIII-47-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AGGT CCCCIFGTGAAGT T AATTACTGGAGTCTICIECAGAGAAATACITACANGA
AlGGEGT CCCCITGTGAAGTTAATTAGTGGAGTCTCITCAGAGAAATACITACARGA

CCAAGIA AR CFENC ANGIA CRENITNTE CHNGEGI A A A C C CHINGEINGEGY A FEN C A C FINININ C A C FENGE A
CCAAGIA AFTRHCINC ARG A CRENTNTHE CIINGEGI A A AJG C CFN C FIRGGI A FTRT C A C NI C A C TG A

AAACAJGCATIA AIGCI T GG T CCAJGCAGG C|TTCATGACAGGGGTGGGEGTG T AGSG
AAACAJGC AFFA ARGICFIRE CIGET C C AJG C AJGG CITNT C ARG A C ARG GGG THTEGRGTRGTRGRG G

T GIAITAACAITICAGTAATTCAAGTGGAAGTTCITCAGTGGGACIT CIT|ICCTTG ARG
TGATAACATCAGTAATTCAAGTGGAAGTTCTCAGTGGGACTCIEC CFET G AC

TACAAAGAAG AT AACAGTHC CPRC AJGAJGIA C A CJG CIENINTNE C A G A TG A FENE C B C T
TACAAAGAAGATTEAACAGTHC CRNC AJGAJGIA C A CJFD CPENINTNE C A G A FING A BN C Bl C I

CITTIAAGATGATTAACCTGAGAGCTCAGGAAAATTICCIGTTTATTACTGTG A
T TTAAGATGATTAACCTGAIGAIGICITICAGGAAAATTCCIGTTTATTACITGTG|A

C A CJGRGNTNG
C'A C AJGTHG

GACACAAACCHE
GIACACAAACCHE

QR
QIR
QIR
= =

48



IGHV3-47

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

CACCAGGGAGT T T GTGCTAAGCTGGGTTTTCCTTGTTGCITATATTAAAAT
CACCAITGGA[GTTTGTGCTAAGCTGGGTTTTCCTTGTTG GCITATATTAAAAT

GTGATTCATGGAGAACITAGAGAGAITTGAGTGTGAGTTACATGAIGT G AIGAG
GTGATTCATGGAGAACITAGAGAGAITTGAIGTGTGAGTTACATGAIGT GAIGAG

AAACAGTGGIATATGTTTGGCAATTTCTGACTTTTGTGTCTCTGTGTTITGC
AAACAGT GG ATATGTTCIGGCAATTHCITGACCTTGGTGT CTCITGTG T T T G|C

AIGGTGT CCAGTGTGAGGATCAGCTGGTGGAGTICITGGGGGAGGC|ITTGGTATC
AfGGTGT CCAGTGTGAIGGAIT|ICAGICITGGTGGTGT CTGCGGGAGGCTTGGTADC

ANGIC CHINGEGEGRGRGRGIN C C CHINGIAGIA C C CFN C CFIEGHINGI C A G C C N C FERGRG A FIN C }GY C C fIENE C
ARG C CHENGEGEGRGEGRGET C C CHAENGI AGIA C C CHC CHINGHING C A JGI C C N C FENGEGE A FIN C }GY C C BRI C

AJGEE A G| C B A FIRGETI C FINGI C A C FERGRGEGTNT C G C C GGG C N C C A BGRGHGE A A [GRGRGHT C C [GRG A
ARGE A NG C PR A FERGETT C FENG C A C FIRGRGEGTN C |G C CJGRGHG) C ' C C A fJGRGHG A A [GRGEGHTY C FING G A

GTGGGTATCAGCTATTGGTACITGGTGGTOGATACATACTATGCAIGAC|TICC|G
GTGGGTATCAGCITATTGGTIACITGGTGGTGATACATACTATGCAGATCITCCIG

TG AFMGIGG C CIG AN C A CCAFBCHENC CAJGIANGA CAACIGCCAANG A ANGT C CFERTHGEN A IT
TG AMNGEGEG C CIG AT C A C C AFRNCERC CAJGIAJGIA C A AFTRGIC C A AJG A ARG C C FENISGET A I

CIETICAAATGAACAGCCITGAITAGCITG AGG ACAITGGCITGTGTATTATTGTG C
CIENHC A A ARG A AC ANGC CFRENG AFE AFE CHRIENGI A GG A C A C GG C FIRGETRG T A FINIE A C FIRGET G C

A AJG AG A
A AIG AIG A

C A C AJGTNG
C A C AJGTG

GATACAAACIET
GATNACAAACHT
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IGHVII-46-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

A FINGHI C A RPN A BN C \GRTRGT C FINE C FN C C FERGRITNG) C C FINGEGETN A fGY C A JGRGHTN C C FTRGH A A [GRGRTRG A
ARG C AFENT A FINTEGETRGT C FINE C ' C CFIRGRTNG C CFINGEGETH A A C AJGRGETI C C C Gl A A JGIGRTRG A

ACIGT CITNC AIGIA/T G T C AGIACATGGGT|ICITATICIGGGTTAGGATAGGTACATGTG
GTGTC|TCAGATGTCAGACGTGGGT|CITATICIGGGTGAGGATAGGTACATGTG

ACHEGA CANGIGEG A CHING AT CRRNC C ARTRGEIN A AFNC A C AFIRGI C C CPRERGEIN C C C A GG A fGI C A
ACIEGA CAGGG A CITNG AT CINC C AFTRGEN A AFNC A C AFING C C CFERGEE C C C AJGRGI A G C A

Gl CINGI C ARGRGI A G C AfGIC C CIERGRGI A C CIINGIA AFNAJGIC A C A C A CPERNA C C CHIN C NG C C T
GCHNG C ARGRG ANGRT C ARGIC C CRINGEGIA C CANGIA AFRANGIC A C A C A CFEREA C C CEl CFIG) C C I

CACCFRACACHRGT A CITNGG CCACFKCC CIGERNCACAACCAGTHC CIIE A CFH AJGTRGIG A
CACCFRACACCIGT IR CHNGG C CACFENC CAFMNC ACAACCAGHC CHIE A CHN AGIRGEG A

C CHENGHRG] A M C FIRGI C C JGRG C I C FN C A JGRGHGH A [GRGHGRGY C fTRGY C A A FTRGHG A T
CCFRRGGAFNCIINGI C C ARGICFE CFN C ARG A G A JGRGEGEG] C FINGI A A A FIRGEG A T

AAAAFBCC
AAAATGC

C A FENTRTNGET C FINTHG
C A CTNGHGHN C FINTHG
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IGHV1-46

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEG A CHENGEG A C C FINGHG A [GRGEGHET C FIE C FING) C FETNGE C FINGEGY C FINGET A |G CFR C C A fJGRGRT A A
AFINGEG A CRENGRGI A C C FIRGHG A [GRGEGHT C FfIE C FING C FINTNG C FINGHRG C FINGET A |G C B C C A GG A A

AIGGGCCAACITGGTTCCAGGGCITGAIGG AAGGGA|TTTTTTCCAGTTT AGNAGSG G
AlGGGCCAACITAIGTT CCAGGG|ICITGA|GGATGGGATTTTTTCCAGTTTAGAGSG G

A CHEGHH C AR CFN CHN A CHIGEINGET C CEN CFN C CIGIC ARGRGRING CFANC A CFNC C C A JGRGHING) C A
ACFEGHHC AFTRN CFR CFNA CIINGRINGET C CERCFNC C A C ARGRGEING CFANC A CFNC C C AGRGHTNG C A

GICITGGTGCAGT C/ITGGGG CTGAGGTGAAGAAGCCTGGGGCCITCAGTGAAGSG G
GCTGGTGCAGTCITGGGGCIITGAGGTGAAGAAGCCITGGGGCCTCAGTGAAGG

TR C CFRG C A AfGG C AFRNCRENGEGIAFNA CACCFIEEC ACC AGCFEA CFRAFE ARG C A C GG
TR C CHENGI C A AJGRG C BN C FENGRGEININ A C A C CRIRIE C A C C AJG CFING! C Bl A BN A FIRGET A C FENGHG

G TG CIGIA C AlGRGIC C C CIERGIGI A C A AJGGRG] C FIENTRG] A [GETRGEG A fTRGEGEGI A AfR A AFRC A A C C C
GT GCAACAGGCCCC CHNGIGA C A AJGGIG CFIITING AGTGG AMNG GG AGT A AFRRC AACCC

T A JGTRGRGT GG A GIC A C A AJGCIT A CIGIC A C AJGIA ARGRTNE C C ARGRGEGIC AfG AfGRTIC A C C A
T ANGTNG AFTGEGET AGIC A CAAGICRNA CJGICACAGA AfGTTIC C AfGGIG C AfGGAGEINC A C C A

TNGIA CCAGGIGIA CAC G C CACIGIAJGC AC A G CFNA C AFFTRGEG A G C NG A JGI C A G| C C TG
G A CCAGGIG A CACAFRNC CACAAJGCACAGECIHEA C AFNGG ANG CFENG AG C ARG C C NG

AIGIAIT CITG AlGG ACACGGICCGTGTATTACTGTGC|GAGARGA
AfG AT CITGAGGACACGGCCIGTGTIATTIACITATGCAAGAGA

C A C AJGTNG
CA C AJGTNG

GINC AGIA AACCC
G CAGAAACCC

o1



IGHV1-45

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGI A CRENGRGI A C CFINGHGE A G A AP C C R C FIE C FENITNGEGRINGEG C AJGIC AJGIC C A C AJGRGEIN A A
AFINGGI A CRERGRGI A C CFINGHG AGI A AT C CFH C IR C FENTNGEGRTNGNG C ARG C AJGIC C A C AJGGRT A A

GGGGCITNCCCAAGT CCCAGTGAITGAGG AIGGGGAITTGAGTCCAGTCAAGGTG
GGGGCITCCCAAGT CCCAGT G GIAITGAIGG AIGGGGA|ITTGAGT CCAGTICAAGGTG

GCHTINE AFMNC CACERC CAENGHINGEIN C C C CHNC C A CAGAFNG C CFRA CFNC C C ARG AFIRG| C A
GIAINTNTER AN C CACFHC CINGEINGET C C C CANCFNA C ARGIAFING C CFRA CFINC C C ARG ARG C A

GICITGGTGCAGT C/TGGGGCTGAGGTGAAGAAGACTGGGTCCITCAGTGAAGSG G
GCITGGTGCAGTCITGGGGCIITGAGATGAAGAAGCCITGGGTCCTCAGTGAAGG

TR C CFRNG C A AfGRG I CRENIN C CIGRGIAFNA CACCFIREC A CCFHNA CCIGCFRA C CHEG C A C GG
T C CRENGI C A ARGRG C BN C FENGRGI AR A C A CCHIRIBC A CCIGIA CCIGCFRA C CHEG C A C GG

GG CIGIA C AlGRG C CRllC C CIGRGI A C A A G C |G C FTRTRGH A fGRTHNGRG A FINGEGRGE A FIRGRGI AP C A C A C
GTGCGACAGGC CITEEEAG G ACAAGAGICITTGAGTGGATGGGATGGATCACAC

CRENTT C A AFTRGEGEN A A CACCAACFPERACIGC ACAGAAANNTC CAGGACAGAGIEC ACC
CHEVA CAAFRGGT A ACACCAACFHAFNNG CACANGIAAGTINNCIENAGG A CAGAGINC ACC

AR A C C ARGRGEG A C AJGGT| CFN AFTNGIANGIC A C AJGIC CFNA C AFTRGHG A JGI C FTRG A fGY C AJGI C C T
AT A C C ANGRGEG A C ARGRGI CFIN AFINGI A JGIC A CAJGC CFR A C AFIRGHG A NG C FINGY A fGI C ARG C C I

GIAJG AITICIT G A[GG ACACAGCCATGTAITT AC|ITGTGCAAGATA
GAGACCITGAGGACACAGCCGTGTATTACTGTGCAAGATA

C A C AJGTNG
CA C AJGTNG

GINC AGIA AACCC
G CAGAAACCC

(V)8
[\



IGHVII-44-2

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

CRECFINEC CFNC A C AFTRGIC C C C AFINIENE C FENGEGEGETINGEIN C C AFINC C C A A CC A A C ANGRTRE A
CREGTNT C CANC A C ARG C C C C AJFINTNE C FINGEGEGRTNTNGEIN C C AFINC C C A A CC A A C AJGTHE A

CHENGI CFINGHG A JGY C RG] A AFNC C A CRRARGIC C CJGI CFENIE C C A FIRGEGRG) C FINGET C AJGRGEA A C A C A
CFEGI CFINGHG A G C NG I C AFNC C A CFRANGIC C CJGICFENE C C AFIRGIGRG C FTRGRE C AJGRGEA A C A C A

TG C A ARGRGRGRTINGE A C A CACACIGIAFRNGAFNC C AFINCFEN CFING C ARG ANGIC C A A CERCFEN C C T
TG C A ARGGIGRTING A C ACACIGCIGIAFNNGAFNC C AFINCFRNCFING C ARG ANGIC C A A CFRICFN C C T

HCIRC CAGAGIAFNRIC AFRRC C A AJGIA A ACA AFTRTIRNINTNGIA CPR AR A C C NG A IGY C FI C FINGET G
TCEC CAGAGIAFRTC AFRC C A AJGIA A ACA ARTINTNGIA CPRAFE A C CFING A IGY C I C FIRGRT G

ACATCITG AGG ACATGGTTTGTATTACTGTGCAAGATCA
ACATCITGAGGACATGGTTTGTATTACITGTGCAAGATA

AACAGTG
AACAGTG

GACAFBRA AACCHE
GIA CAFNA A ACCJE

(S
w



IGHVIV-44-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGIC C C CEC CIGICFER A CHN C C I C B C FING) C C NG C FINGEG) C FING) C C C FN C FINGETRGHGETNG A
HT GG C CIGICFRNC CIGICFRA CFEC CFINE C FN C FING| C C FINGY C FENGRGY C fENGY C C C FN C FINGETRGHGETRGE A

GTTACIITNC AfTG AT T T CA[TIACIGTGGGGAGACACGGEGGATGAGGCAAATGTGTC
GTTACTCATGGTTTCACAC GTGGGGAGACACGGGATGAGACAAATGTGTC

GG A CRRC A C ARG AFINGET T C ' C BN A PR C f C A JGRGRGRGETNT C A C AJGRING AJGRGRA C C A C C
G A CFRC A C AGAFTNGTNE CARCFNA CANCFR C AJGGGGRTNT C A C AfGRING AfGRGRA CC A CC

TTGTNGI C A AFTRGEGEGE A GG A AJG A AJGHT A JGRINGEGRTN C C C CEENTRGRGET C A FING C N C AJG| C CFl C
T TGTGCAATGGGAGGAAGAAGTAGTGGT CCCCTTGGTCATGCITCANCCIHC

A C CFE & G C CIGIC CFRATNGIC AC AR C A AFPNERE CHNGIA A C AFENE C FIRGEINTNE C C FIRGRGH A
ACCRIAGRING C CIGIC CENA CIGIC A C AR C A AFINTENE CHNG A A C A TS TG C C FENGHGH A

NC CACCAFNCIRC CCAFRC A A A AJGGHR C IR C A GTEGETNGETTRGEGETRGET G A ' A FERGHGRGET T
TCCACCATCTCCCATCAAAAGGTICITTGAGTGTGTTGGTGTGATATGGGTT

AAJGGGIAAACACIT A AfGC CCCAACCFETC ANGGG C ANGIAJG CHNAN C AFE CJFHC
AAGGGA AACACHAACPHNGCAGICCCCAACCHENC AGGIG C ANG ANG CHRN AN C AFE CEHNC

CAIGAAACACATAI[GT AAAAAACAAIGAAAACTTIACAIGICITGIAIGAAGTGTGATG
CAGIAAACACATAIGT GAAAAACAAGAAAACIETIACAGCITGAGAAGTGTG ATG

GICITGGGG ATGCAGGCGTGTAITTAC|ITGTGCITCAARGG G
GCTGAGGATGCAGGC|GT G TATTIACITTTGC C|TICAARGSE G

C A C [ TRGNTNG
C A CFINGHTNG

GACACAAACCHE
GACACAAACCHE

ot
N



IGHVIII-44

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AITGTTGTTTGGGCITGAGCTGGGCTTTCCITTGTTACTATTTTAAGAGGTG A
AfTGTTGTTTGGGCITGAIGCTGGGCTTTCCITTGTTACTATTTTAAIGAGGTG A

T TICATGAAGAACTIACAGATAITTGTTTGTGAGTGGATATTAGAGAAACAGT
T TICATGAAGAACITACAIGAITAITTGTTTGTGAGTOGGATATTAGAGAAACAGT

GGATATGTGTGGCAGTTGCTGACCAGGAITTT CITCTGTGTTTGCAGGTGTG
GGATGTGTGTGGCAGTTTCITGACCAGGATGT CTCTGTGTTTGCAGGTGTG

CAGTIAITGAGGTG|(C AGICITTGGTAGAIGT C|T
CAGTAITGAGGTGCAGCTGGTAGAGT CIT

TTTTTTT
TTTTTTT

GAACAFEC C ARG
A C C C AFH AJGEGHTNT

95



IGHVII-43-1

GENE ALIGN SEQ
N CHRNGEGIANIN C C C CAACANGIA ACC ANGTING C I C CHG| C FENGRG A fGI C FINGRG AN C C AR C A
GICIEGGIANMTC CCCAACAAAACCAGTG CHEC CHNG|CIFGG AG CIGEG AFRNC C AFRNC A

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GICCCCCAGGGAAGGGACITGGAGTGGGTCAGGTGCACAGGTCATGAAGGG A
GICCCCCAGGGAAGGGAITTGGA[GTGGGTC C|GGGTGCACAGGTCATGAAAGG A

GCACAAAMNNECIEAACCCACFHC CFHCAAGIAGIEC CAGREC ACCACCERC C AN APFE C T

GICACAAAMMTNCCAACCCACIECCHNCAAGAGTTC CAGTECACCACCERCC AJGAPFEC)T

ATGTccaaarnrgilcaA@cBicliTclerarcccrealegrcacaltRlTRIAG CAACAA
Ale@Tccaarnrarg@rl@clmcliacclmalrecciirerlcT A RITGETGAGCAACALA
G CACACANGCCATGCENEEIEEEIE

GCACACAACCATGITTATTTT

TTGTTTT

TTGTTTT

GTGTGTGTTTT

TN n



IGHV3-43

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGAGTTTGGACITGAGCTGGGTTTTCC|ITTGTTGCTATTTTAAAAGGTG A
AITGGAGTTTGGACITGAIGCTGGGTTTTCCITTGTTGCITATTTTAAAAGGTGA

T TICATGGATIAAATAGAGATGTTGAGTGTGAGTGAACATGAGTG G AGAGAAA
T T CATGGAGAAATAGAIGAITGTTGAIGTGTGAGTGAACATGAGTG GAGAGAAA

CAIGTGGATIAITGTGTGGCAGTGT CITGACCAGGGTGT CTCITGTGTTTGCAGSG G
CAGTGGAITTTGTGTGGCACTTTCTGACITIAIGGG TG TCITICITGTGTTTGCAGSG

TGTCCAGTGTGAAGT GICAGCITGGTGGAGTCTGGGGGAGTC CGEEAT GG TACA
T GTCCAGTGTGAAGTGCAIGICITGGTGGAGTCTGAGGG A il G| C FINITNGEGET A C A

Gl C CIINGRGEGEGRGRGT C C CRINGIAJGI A CFIN C N C C FENGETNGY C A JG{ C C N C FENGEGE A FINIE C A C C FINTNTG
G C CHNGRGEGEGRGTNT C C CRING ARG A CFR C N C CFINGETNGE C A JGI C C BN C FENGEG) A BN C A C C FENENTNG

ARG AFTRR AR A C C ARG C A CHEGEGEGET C CJGRT C A AJG C I C CIGRGRGEG A A JGRGEGHT C fTHGRG A |G
ARG AFTRE ARG C C AFIRGI C A CRENGEGRGEIN C CIGEIN C A AJGICIIIC C AJGGG A A GGG C FING A A |G

TGGGTHEICTCITCTEERET A[ITTAGTTGGGATGGTGGTAGCACATATCTAITGCAGA
TGGGT TEEARdT CTGGTATTAATTGGAATGGTGGTAGCACATACITATGCAIG|A

CFECHINGRTNGI A AFGRGRGIC CIGIAFRNI C A C CAFBRCINC C AfGIAJG A CAACAJGICAAAAACEECCC
T CRNGRTNG A ANGRGRG I C CIGIAFBNINC A C C APNCFNNC C AlGAG A C A ACAGCAAAAACPERCCC

TG T AN CHEG C A AATNGA ACAGTICIENGAGA ACIINGAGGEG A C A C CJGIC CFTNTRGET AR A C
TG T AMNCIENG C A A ARG A A C ARG CPRINGIAJGIAJGICPING AGGIA C A CIGIG C C TN GET A BN A C

TGTGCAAAAGATA
T GTGCAAAAGACA

C A C AJGTNG
C A C AJGTG

GACAAAAACCHE
GACAAAAACCHE



IGHV3-42

GENE ALIGN SEQ
TTGTTTCGGAGTTTGAAGGTGATTTATGGAGAATGAGAGATGTTGAGTGC
TTGTTTCGGAGTTTGAAGGTOGATTTATAGAGAATGAGAGATGTTGAGGGC

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GIA[GT GG ACATGAGTGAGAIGAAACAIGT AIGIAITAITGTGTGGCCGT T T CTGACC
AA[GT GG ACATG AGT GA[GAIGAAACAIGTGGIAITAITGTGTGGCCGTTTCTGACC

A JGEGEGRTRGT C F C FERGETRGTE TG C A GG C [GRIN C C A G C [GRTNG A [GRG C |Gl C A IG C FTRGEGRTHGRG A |G

A GG GETRGT C ' C FENGRTRG A 'TTHIG C AJGG CITRIN C C AJG(ICIGTNG A GG C A C AJG C ITRGGRTHGRG A |G

N C FENGEGRGEGHG A [GHG C IR GG IR A C A Gl C C FIENGRGEGETRGRGGET C C C CIGIANG A C N C 'Y C A FIT
T C FGEGEGEGEG A IGRGY C FINITRGEGET A FIN A C A JG| C C FIRGEGEGETRGEGEGRT C C CFING A BGI A C N C BN C A FIET

TG C A GCHE CFEAGANINE C A C CRINE C AJGRINGIA CFINN CFTNGI A ARG C A CFRENGRG AN C CPG(C C
G C ANGIC CFEN CRENGEGI A BRI C A C CEIIN C A JGRINGI A C PN C FINGRGY A FIRGI C A CFINGRG A BN C C G C C

AIGG CITT CTGGGAAAGGGCTGGAGTGGGTTGGCCGTATTAGAACCAAACIGT
AGGCTTCTGGCAAAGGG CITGGAGTGGGTTGGCCGT ATTAGAACCAAACIGT

AACAGINEACACKEACANGIA ANG CIG CINGIC AN CIEGEING A A AJGG C AJGRGETNIN C A C C AT
AACAGTIEA CIGRING A C AJG A AFING CJG|CFINGI C AFR CHNGTNGI A A AfGRG C ARGRGRINI C A C C AT

CIECAAGAGIATNGAINT C A AAGIAACACACIHRGT AFNCIGIC A AGTG A AFRA C C CIENG A
CPHCAAGIAGANMG AT C AAAGAACACACFHRGHAFRANSGIC AAAFRGA AFRA C C CHENG A

AAACCIGAGTENEENEIACACIGGC C AFNCIN AN A CHNGEE A CFE AG AJG A

AAACEKESEIENT G AGGACACIGGCCAFNCINANNEA CREGTN A CFE ANG AJG A

CAGTG A|G
CA C AJGTNG

ACACAAAFRCERC
A CACAAAMECHIT



IGHV3-41

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GG AGT CATGGCITGAGCTGGGTTTTTCITTGCCGCTATTTTAAAAGGTAA
AfTGGAGT CATGGCITGAIGCTGGGTTTTTC CITTGTTGCTATTTTAAAAGGTAA

T T|ICATTGAGAATCTIATT ol A A AT T GIAIGTGTGAGT GG ATAAIGAGTGA|GAIT A
T T CATGGAGAAC|TAGEHGAAAAATTGAGTGTGAGT GG ATAAGAGTGAGAITA

AACAGTGGATACGTGTGGCAGTTTCITGACCAGGGTTTCTTTGTEMGT T TG C
AACAGTGGATATGTGTGGAAGTTTICITGACCACAGTTACTTTET CGTTTALC

AGGTGT CCAGTGTGAGGTGCAIGCTGGTGGAGTICITGGGGGAGGC|ITTGGTCC
A[GGTGT CCAGTGTGAIGGTG|CAIGICITGAITGGAATCTGGGGGAGGTTTGGTATC

A G| C CFINGHGEGRGEGRGEI C C C | B A (GI A CIR CIRIC CRENGRTNG C AJNGI C C N C A JGEGY A FIRN C 'l C
ARG C CIINGEGEGRGEGEGET C Il TG A A AREEE A CFN CFR C FIINGING C ARGIC CFR C ANGRGI A BRI C A C

CEET T A G A JGY C ' A FIERGEGI C A TG A \GIRll C FIRGEGEGRT C CIGIC C AJGRG CI C C A JGRGEG A A JGRGHRGG
CHET A JGET A IG C 1T A FTRGRG C A FTNGIRG A C FINGEGEGTN C FING  C C AJGRGI CFN C C AJGRGI C A A fJGRGGHG

CIT GGIAGT GIA[GT GG CACATAITCITGGAAITGATGGAAGT CAIGAAAITAC|TATGC
CTGGAGTGGGTGGTACATATATGGAATGAITGGAAIGTICAGAAATACTATGC

AGIA CFRECFRENGRTNG A AJGRGGI C CIG AT C A CA AFRCINC ClllG ANGA C A AFINE CFA AfGIAJG C A
ARG A CPECFRENGRTNG A AJGRGRGIC C A AR C A CIGIAFRCFRC C AfGIANG A C A AT CFER A AJG AJG | C A

TG CINCIRAMNCIING C A A AfTRGEG A CAJGE CIING A A AJG CFHA AfGRGI A C A CJGG C C A THGHT A T
TG CECIE AN CIENGI C A A AFIRGIGIA C AJGRIN CHINGIA A AJGICIINGI ANGEGI A C A CJGHG C C A FINGHI A FIF

A CIBGENA CC AGA C A
A CEGIE A CCAGACA

CAGT G A|G
GAGTGAG

CACAAACCICC
CACAAACHNECC



IGHVII-40-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

ANGIC CHRINGEGETNGI A ARGIC C CITIRGIC A A ACCC C CENC A CHEC A C CFEENGEING C FENGY C C Y C FINGHG
AGIC CRHANGITRGIA ARGIC C CITRIRGI C A A A CC C C CFJC A CF{C A C CFENGHTNG C fTNGY C C FTNGETRGHG

AR CFR CRENGEE C A C A AFE C A JGRINGY C FINN C C FING
AFTRE CFNC C AF{C A C A AFE C AJGTRG| C TN C C TG

T AJGG C A C
TAGG C AC

G T C AGGT G C AT
GTICAGGTGC AT

60



IGHV7-40

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGT ATGAATTCAGTGTGACCAGCCCCIIGGACAAGGGCITTGAGTGG AT
TIA[TGGTATGAATTCGGTGTGACCGGCCCCITGGACAAGGGCITTGAGTGG AT

GGG AFNTNGEG AR C AFINC A C CRHA C A CRERGRGRGIA A C C C A ACAFBAFREA C C A A C GGl C FIT
GGG AFMNGG AFNC AFINC A CCFHA C ACFIRGEGEGIA A CC C A AGGEG T AFE A C Cgiel C AFTRGHGY C fTT

CACANGG A CIGEGETTNE CHNANTE CHINC C AFIRGEGIA C A C CF CFINGHEE C A G| C A FINGEGE C [GHIN A FN C
CCCAGG A CIGGTTNTNG CHM CFN C C AFIRGEGIAJG A C CFT CFINGHTE C AJGIC AFTNGEG C AN A FI C

TG C AfGIAFEC AJGC AJGIC CINA A AJGRG C RG] AJGEGI A C A CJGIG C C GG A FING A C FIERGH A FTG
T GCAGATCAGCAGCCIEAAAGGCITGAGGACATGGCCATGTATGACTGT ARG

AGIAG A
AfG AJG A

C A C AJGITNG
C A C AJGTG

GINC AGIA AACCC
G CAGIAAACCC

61



IGHV4-39

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

ARG A AJGIC A C CPEENGETINGEGET C FEN C C B C C fINGH C FINGEGETNGRG C JGHG C BN C C C A [G) A FTRGETRG A
ARG A A ACAC CFEGETRGGETN C T C CFNC CFR C CFINGEGRTINGEG C ARG CFNC C C A G A FTRGRTRG A

GTGTTTC el A GG ATGCAGACATGGAGATATGGGAGG CITGCC CIETCTGATCC
G T G TS CTCAAGG CITNGIC AGA C AFTRGEG ANG AT ARG GG AJGG CFITNG C CFN CFERGIAFR C C

C ARNGRGRG C FN C A C FIEGEINGEGRG T TETRTNE C FINGETRT C A C A JGRGEGEGETN C C FINGET C C C A G C NG C A
C ANGGNG C N C A CFIIGRTRGEGRGE C ' C B C FINGRTRT C A C AJGRGGRGTN C CITNGETE C C C A JGRGHING C A

Gl CFINGI C ARGEG A JGIR C IGRGRGI C C C AJGRGI A CITRGEGETRGI A ARGIC CFIENIN CIGRGI A JGIA C C CRERGEIN C C C
G CHG C ARGEG A G C IGRGRGI C C C AJGRGI A CHINGEGEINGI A AJGIC CFIINIE CIGRGI AGI A C C CFENGEIN C C C

TNC ACCFEG C A CRRNGHR C N C FENGEGHINGRGI CHN C C AR C AJG C AJGHE A fGHE A \GRTN A C F A C FENGHG
N C A C CFENG C G C NG C BN C FENGEGEINGRGH C FIN C C AR C A [GIEEEEEE T A (G A Rl A C N A C FENGEG

GG CIGG AT C CIGIEEEEEEEE C C AJGIC C C C C AJGGIG| A AGRGGIG C FTNGEG A [GTRGGY A FENTHGEGEG R
AGCIT GG ATCCIGGEGCAACC AGREEIIC CAGGEGAAGGGGCTGGAGT GG AT TGEGGE G| C

AJGHE AR C I A R A BN A fGRTRGRGRG A JGIC A C CFMA ClellllA C A ACCCRIGRRC C CFRC A AJG|AJGTE C
AP C C AFTNE ARGGTINGGEE AGIC A ACFRNA CCFEdC A ACCCIGENC CCFNC A ANG AJGRE C

GIAJGCACCAFBANNC CIGEHAJG A CACGENC C A AJGIA ACC AGTINE CFNC C CHING A A G C fTNG
GAGTCACCAANNC ARGERANGIA CACJGRNC CAAGA ACCAGTE CFEC C CHEG A ANG C NG

AGICRR CIINGETRGI A C CJGIC CIGIC AfGIA C A CJGRG C FTRGTRGHT A fINT A C FERGRTNG C G AJGI A C A
AG CRECRENGRINGI A C CJG C CfGIC AfGIA C A C AJGIC CIGITNGHE A IR A C FERGETNG C [GY A IGY A |G A

C A C AJGTNG
CA C AJGTNG

GACAAAAACCHE
GACACAAACHT

D
[\



IGHVIII-38-1

GENE ALIGN SEQ
v A A G C CHRN CFTRGRTNG A AfGRINT A A CHRN A GTNGEG AJGETN C AfGIA C AfG GRS A A A AFRNA CFRA C A
VB A AJGEE C CFE CFTNGRTNG A AJGRTRT A A CIT A JGRTRGEG A G C ANGIA C A GGG C i CFRA CA

IVRGE A C C A AfGIA AFTRIN CFEN C ARGEA CRENGETIN CFINGI C A A AJGIC C C CRENGRGI A FTIN C A CRINGIA A A A A
VEYEG A CIG A AJGA AT CF C ARGIA CFENGRTHIN CFINGI C A A AJGC C C CPRAJGIAFTNT C A CITRGIA A A A C

Gy A G A ACAAGTTTGGT|CCAIGICAGGATTCATGGCAAGTGTTGGTGAGGG AG AT
Yy A G A ACAAGTTTGGT|CCAGICAGGIAITTICATGACAAGGGTTGGTGTGGG AGAIT

Gy A A C ARGRTH A AR C A AJGRINGEGI A AFGRTHIN C PR C A AFTRGEGG A CRN CIGIC CFRIRIN C ARGRI A C A A A G
e A A C ARGRE A AR C A ARGRINGEGI A AJGRIIN CRN C A AFIRGEGEGI A CRE CFRC CFRENE C AJGRIR A C A A A G

GOt A ARG AT A A C ARG C CFRC ARGIAJGIA C A CRENGHTNT C ARG A ARG AT C N C FENTETEE A A BGY A T A
e A AfGI AT A A C ARG C CENC ARGIAJGIA C A CRENGHINT C AJGI A ARG AT C B C BRI A A BGY A I A

GIYyR AT A AAACITGAIGAGICCCAAGACAAGTICITGTGTATTACITGTG AGGG| A
e AT T A A ACITGAGAIGCCCAGGACAAGTICCGTGTATTACTGTGAGGG A

D7
VR C A C A JGRTRG
VEVEGE A C A JGRTRG

D9
SIVRGE A C A C A A A AJGET
VG A C A CAAAACH

(=)
w



IGHV3-38

GENE ALIGN SEQ
Gy AT G C AIGTTTGTGCITGAGCITGGGTTTTCCTTGTTGGTAITTTTAAAAGGTG A
syl AT G C AIGTTTGTGCITGAGCITGGGTTTTCCTTGTTGCTGTTTTAAAAGGTG A

Gy T T C AfT GG AGAACTACAGAITGTTGAGTGTGAGTGGACAITGAGTGAGCAAAA
BT T C AIT GG AGAACTACAGATGTTGAGTGTGAGTGGACAITGAGTGAGICAAAA

Gy C AGT GGG TTTGEGTGTGGEGCAGTTTCTGACCTITGGETGEGT CITICITGTGTTTGCARGSG G
e C A/G T GGGT ATGTGTGTCAGTTTICTGACCITTGGTGT C|TIC'TGTGTTTGCAGG

Gy T G T CC A[GTGTGAGGTGCAGCITGGTGGEGAGTCTGEGEGGEGGAGGCITTGGTACAGC
VYBRT G T CC A[GTGTGAGGTGCAGCITGGTGGAGTICTGGGEGGGAGGCITTGGTATCAIGC

Ve C M A FGRGRGRGEGET C C CHINGIAGI A CF C N C C FERGEING) C A G C C N C FENGRGY A FIRIN C A C C G C A JGT
[N C FENGRGRGEGRGRGETN C C CRRC AJGIA CRNCEN C CHN A FINGI C A JGI C C FN C FINGEGI A FINE C A C FERGEIN C A [GHT

VR A fGIC A AFTRG A NG A FTRG A JGI C FIRGEGI A FN C CfGIC C ARGEGI C N C C A JGRGEG] A A JGEGRGHG C fTRGHG A [GTG
e A PG C A AFTRG A NG A FINGH A BGY C FIRGRG| AN C CJGIC C AJGRG CII C C AGIGEG A A JGEGGRG C FINGRG A f[G TG

VRN GG C B C AFE C C AR A [CRTIEEEEEN CRCGHTNGEGET A GIC A C AFRA CFRA CfGIC AJGIA CFH C C A GG
[N GG CFC A A C C AFTRE ARG A BGI A JGRGRTNGEGEI AfGIC A C AfRA CFRA C A C AJG A CFlE C C G TG

VR A AJGRGEGI C ARG AFTRINC A C C AfTICFRIC C A[GAJGIA C A AFIREC C A AJGIA A C A CJG CFTRGE A I C [T
e A ANGRGRGI C AfGIAFRININ C A C C AFRNCFENC CAJGIAGA CA AT C C A AfGA A C A CJG CFEEGEIN A BN C I

IR C A A AFTRGIA A C A A C CFING A G A NG C G A JGEGEGI C A CIGRGI C CIGRTRGRT A FINE A C FIRGETRGY C C
e C A A ARG A A C AJGIC CPING A G| A [GIRT GGl A JGGI A C A CJGGI C FTRGTRGHT A FIN A C FINGHING C |G

ao: [N - Y
uav: NG - -
D7

VRS A C A C AJG
sl A C A C A JGNT

D9
UG A C A CA A ACCHE
s A A ACACAAACC

64



IGHV3-37

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AITGTTGTTTGGGCITGAGCTGGGCTTTCCITTTTTACTATTTTAAGAGGTG A
AfTGTTGTTTGGGCITGAIGCTGGGCTTTCCITTGTTACTATTTTAAIGAGGTG A

TIACATGAAGAACITIACAIGATAITTGTTCGTGAGTGGATATTAGAGAAACAGT
TIACATGAAGIAACITACAIGAITAITTGTTTGTGAGTOGGATATTAGAGAAACAGT

GGATATGTGTGGCAGTTTCTGACCAGGAITGT CITCTGTGTTTGCAGGTOGTG
GCATATGTGTGGCAGTTTCITGACCAGGATGT CTCTGTGTTTGCAGGTGTG

CAGTIAITGAGGTG|ICAGCTGGTAGAIGT CITGGGGGAGACTTGGTACAGCITGTG
CAIGTAITGAGGT GCAGCTGGTAGAGTCTGGGGGAIGIACITTGGTACAGCTGTG

G TG GGG T RGEGEGE GGG C CFTRG| A G A CIN C I C A FERGEING C A G C C FTRG C fJGRGY A FIR T C A B C
G C IGGGRGRTTRGEGEGEGE GG C CFINGY A JGIA CRII C CFINGTNGI C A G C CFERGETNGRG A FENIN C A C C

TG AGIA ARGIC A AFTRGIA C ARG A A CIERGRGRGI C C C A C CIGRGEG CITNI C A AJG A A A JGRGHGRG C T
T TGAGAAGCAATGACATGAACITGGGTCCACCIGGGCTTCAAGAAAGGGG CIJT

GG AATGGGTICITCAITACAITTAGTGCITIA/GTGGTGGTAGCCTATATCITATG|CAG
GG AGTGAGTCTCATACATTAGTGICITAI[GTGGTGGTAGCTC C|TATACTAITGCAIG

ACACIHNGA AGGGEGTAG ATTCACCACIFNCIEAGIAGIACAAGGCAAGAAC ARG C )T
ACACIHNGA AGGGT AN AFRNE CIGIC CAFNCHNGERAGAG A C A AFTRGG C A AG AJG C ARG C I

GTACTTGCAAATGAACAIGT CITG AIGIAIG ATGAGGACTCIGGCITGTOGTGAGAGA
GTACTTGCAAATGCACAGTICITGAGIAGATGAGGACTCIGGCCGTGTG AG AIIG|A

CATGGTG
CATGGTG

GCCAGAAACCHE
GCCAGAAACCHE

65



IGHV3-36

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
UAM:
D9

HUM:
UAM:

AITGGAGTTTGGGCITGAGCTGGGTTTTCC|ITTGTTGCTAATGTAAAAGGTG A
AITGGAGTTTGGGCITGAIGCTGGGTTTTCCITTGTTGC|TAATGTAAAAGGTGA

CITICA[TGGA[GAACITAGAGATATTGAGTGTGAGTGGACACAAGTGAGAGAAA
CITICA[TGGAIGAACITAGAGATATTGAGTGTGAGTGGACAC|GIAIGT AAGAGAAA

CAIGTGGATIAITGTGTGGCAGGTTC CITGACCAGGGTGT CTGTGTGTGTTTGCA
CAIGTGGATATGTGT GGCAGGTTCTGACCAGGG T AT CHET GTGTGTTTGCA

GGTGTICCAGTGTGAGGTGCAGCTGGTGGAGT CITTTGGGAGGCTTGTTHATA
GGTGTCCAGTGTGAGGTG G CITTICITGGTGGAGT CTTTGGGAGGCITTGTT AIT|A

Gl C CIINGRGEGEGRGET C C C FING A Gl A C FTRTE C FINTTTNG] C A JGI C C P C FINGEGE A FINIE C A C C FINT A G
1 C CHNGRGEGEGRGHT C C CFINGY A Gy A C PN C FIIINGE C AJGI C C PR C FENGHRG A fIIN C A C C FINEE A IG

A C CPHINTE A FTRE A \GRGHRT A C FINGHG A fTNG A [G C [T GIEEEd GG C C AR C A GG C T C C FERGHGRG A A
A C CHENTRE A NGEE A GG A C FENGRGH A FINGH A G CFINGI C ClelilG I C C AFRNC A AJG C N C C FENGRGRG A A

AIGGGCITGGAGT AIGGT CI|TICATTTATGAGTTGTTGTGTAGGTAGCACAAIGC|T
AfGGGCTGCAGTAGGTCTCATTTAMTGAGTTGTTGTGTAGGTAGCACAAACIT

ARG C AJGA CFH CFEGETNG A AfJGRGGET CI{GAFTNINC A CC CFRRCFERC C ARG AGI ARG AFIRGIC C A AJG
ARG C ARG A CFE CHRENGHINGI A ARGIGRGEIN CIGIAFININ C A C CIGRR CFNC C ARG AJG AFTNG A FIRG I C C A A |G

AAAFRCACHGEAMNCING C A A ATNGIA ACAJGCIGTC AJGIANG C CIG AGG AT A GG C FING T
AAAfTCACITGT AT CITGCAAAIGAACAGCGTGAGAGCTC C|TAGGATAGGTCITGT

GTATTACTGTGGTGG
GTATTACTGTAGTGG

CAITTGTG
C A FINH C FING

G|C AIG A|G AT G|C|T
G CAGAGATGC|T

66



IGHV3-35

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGAATTTGGGCITGAGCTGGGTTTTTCITTGCITGCTATTTTAAAAGGTG A
AfTGGAATTTGGACITGAGCTGGGTTTTTC CITTGC|ITGCITATTTTAAAAGGTG A

T TICATGAAGAAC|TAAGGATAITTG AGEGTGAGTGGACATGAGTGAGAGAAA
T T CATGGAGAAC|TAAGGATACITGAGTGTGAGTGGACATGAGTG GAGAGAAA

CAlGTGGATTTGTGTGGCAGTTTCITGACCAGGGTOGT CTCITGTGTTTGCAGSG G
CAGTGCATATGT AITGGCAGTTTCTGACCAGGGTGTCIHNCTGTGTTTGCAGSG

TGTCCAGTGTGAGGTG G CAGCITGGTGGAGTCTGGGGGAGGCTTGGTACAGTC
TGTCCAGTGCGAGGTGCAGICfTGGTGGAGT CTGGGGGAGGCTTGGTATCAG|IC

CHEGGRGRGNGI AFINC C CRENGI AGIA CICFR C CRINGETNGI C A JG| C C N C FINGHGE A FINE C A C C FI C A fGT
CRRNGGGAGANEC C CINGI ANG A CFRR CFEN C CHEINGHINGY C A G| C C PN C FINGEGI A FIN C A C C FN C A G

AACAGTING A C ARG A A CITRGGGIT C C AFC AJGRGICFIIC C AJGEG A A A JGRG GG C FINGRG] A [GRT G
AACACIHENGACANNG A A CFRGIGGEN C CJGIC C AJGEG CIN C C AJGIGEG A A G GGG C FENGHG A G TN G

GGT AT CEdGGGTGTTAGTTGGAATGGCAGT AJ[GG AC|GCAC|TATGCAGACITC
G G el CIT T GGGTATT AGTTGGAATGGTGGTAIGGAITGCACTIAITGC|GGAC|TC

GG A ANGRGEGI C CIGIAFINE C AFRC AFINCFRC C AfGIAJGIA C A AFTRIRC C AfGRG A A C A C C CFINGHT
CIGINGIA AJGRGRG C CIG AT C AR C AFRCFERC C ARGIAJGIA C A AFIRIRC C AJGGIA A CFINE C C FENGHT

AFRCIRINGIC A AACIGA AFEANGIC CITRG|AJGGEGIC CIGIAJGG A C A CIGG C TRGETNGET A FINT A C FINGT
AFRCHGIC A AACIGA AFRANG C CRINGIAJGGIGIC CJGIAGG A C A C AJG C NG TRGE A FEN A C FENGT

GTGAGAAA
GTGAGAAA

C A C [ TRGNTNG
C A CPFINGHTNG

GACACAAACCHE
GACACAAACCHE

67



IGHVT7-34-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGI A CRENGRGI A C CHINGI A AJGRG A C C P C FI C FETNGE A FINGRGI C ARG C AJGIC A A C AJGRGRIN A A
AFINGGI A CRENGEGI A C CFTNGG A GG AT C CFH C I C FINTNG A FIRGEGI C ARG C AJGIC A A C AJGGRTN A A

GG GG CINC CCC AN CHFNC AJGGEG| C NG AGEG A AJGIA A ACCAJGG C C AJGEE C AFRGEING A G
GGG GCIINC CCCAGTCINCAGGGIANNGAGGEG A AJGIA AACCAGGEC C AT C AFGHNG A G

ACFHEEC ACCCACIHCHNIGEINGENC CACFHNCCACAGGTIGC CCACFRC C CHEG C AN C NG
ACFEEENCACCCACKHNC CRERGHINGEEN C C ACFC CACAJGGIING C CC A CFIC C CHNG C AJGY C TG

GG C AJGHE C FIRGEGHG C C PTG A JGRGRTRGI A AJGIA AJGIC CERGRGEGEGI C CF C A JGETRG A A JGRGIN C 'l C
GTGCAGT CITGGGCCITGAGGTGAAGAAGC CITGGGGCCITCAGTGAAGGT CITC

CFRAFRA AJGTI CIINT CITRGRG TR A C A C CFENE C A C C AP C I A FTNGEGET A fTRG A A FERTHGEGRG T A
CRRAFR A AFGT CHT CIINGEG TR A C A C CRERIN C A C C ARl C P A FIRGEGHT A FTRGY A A FERTHGEGET T A

TGATAGACCCCITGGACAGGGCITTTGAGTGGATGTGATGGATCAITCATCCITA
G A CAGACCCCHEGIG A C AJGGG C CFIING A fJGETRGEG A FINGRGEG A FINGEG AP C AR C A C CFIY A

CACHNGIGEGIA ACCCAACGEEEEET ANACCCA CJGG| CHNEC A C AJGG A TGGETRTRTNGET C 1T
A ACFEGGIG A ACC el G A C AFHAFNA C C C A CIGIG CFINE C A C A GG A FINGEG I TINGN C I

TNCFEC CAFRGIGIA C A CJGT CRINGHE C AJGIC A CJGG CGETRGHT C NN C AfGIAFE C AJGIC AJGIC CFl A
BCHNC C AFTNGEG A C A C CRENCRENGEIN C AJGIC A CJGRGI CIGIR AP CFNIE C ARG AR C AJG C AJG C C Y A

AAGGCITG AlGG ACAC|GGICCGAGT AITT ACITGTGC|GAAGT A
AAGGCTGAGGACACGGCITGAGTATTACITGTGC|GIAAGT A

C A C AJGTNG
CA C AJGTNG

T C AfGA A AfGIC C
T C AGA A AGICC

[=))
]



IGHV4-34

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGIA A A C A C CREGEINGEGET C I C CEN C CHN C CFINGEGEINGEG C ARG CFN C C C A G A FENGETNG A
ARG A A AC A C CPEGETRGEGET N C IR C C I C fN C CFINGEGRTNGRG C ARG CFC C C A G A FTRGHTRG A

GTGTCIITNC AlGG A AJTGCIGG ATATGAAGATATGAGATGCITGCC CITCTGATCCCA
GTGTC|TCAGGAATGCAIGATAITGAAGATAITGAGIAITGCITGCCITCTGATCCCA

GGG C I C A CFIRGETNGRGRGTRTN C FN C FINGETN C A C A JGRGEGRGEE C CFINGET C C C A JGRGRTRG C A IG) C
GGG CF C A CFINGETGRGRGT C N C ' C FINGET C A C AJGRGRGRGHE C CIINGET C C C A JGRGRTRG| C A IG C

A C ANGIC ANGRIRGEGEGRGY C JGI C AJGRGI A CFENGETRING A AJGIC CHINE CIGRGI ANGIA C C CHIGEI C C CFl C
A C ANG C AGTRGEGEGGINGI C ARGRGIA CPINGEGEINGI A AJGIC CIINN CIGRGI ANGI A C C CHIRGEIN C C C Y C

e B B B BEBE B N -rEE R
e B B B Bl BB AYE ™M

Ac cliccalccccc AR R C RN . [ . R . . A B C A A C
N EE RS WM B B B ---- ' NE

————— AFRANGRINGEG A AJGIC A CC A ACFBRACAACCCHIGHC CCFNC A AJG AT CIG AGEEC A
GTTA ol D AGINGEGEGIAGGA ACCAACEBACAACCCHIGRNC CCHNC A AJGIA G CJGIAJGE C A

CCAFHAFRC AJGRE AGIA CACIGREC C A AJGIA ACCAGTINCFEC C CAENGIA AJNG C NG A G| C Fl C T
CCAFRGENC AfGRERANG A C ACI G C C A AfGA ACCAJGTINECENC C CHRING A ARG C NG A JG) C 'l C i

GTGACCGCC CIGCIGG A C A CJGG CFGTRGEN A fTN A C FIRGHTNG C |G A |G A |GG
GTGACCIGC CIGCIGGEA C A CJGIG|C CIGINGHEN A RN A C FINGHITNG C /G A IG A [\GNG

C A C AJGTNG
CA C AJGTNG

GACAAAAACCHE
GATAAAAACC|T

D
Ne]



IGHV3-33-2

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GG AGCTTGGGCITGAGCTGGGTTTTCACITGTTGCTGTTTTAAAAGGTG A
AITGGAGTTTGGGCITGAIGCTGGGTTTTCACITGTTGCITGTTTTAAAAGGTGA

ACITAGAGAGIATTGAGCIGTGAGT GGA[ITACCCTTGAGAGAAATGGTGGA[TTA
ACITAGAGAGATTGAGTGTGAGT GGAITACACTTGAGAGAAACAGTGGAITTA

TGTCTGGGAGTTTCTGACCAGGATGT C/TIACGAGTTTGCAGGTGTCTAGTG
TGTCAGGGAGTTTCTGAACAGGATGT C|TIAITGAGTTTGCAGGTOGTCCAIGTG

AGIANGGEIN A C AJG CF CGTRGG A \GRTH C CIGRGIAJG AJGIGIA C C C A AJGA C A A C CITRGEGEGIGRG A T
TGAGGT ACAGCTAGTGGAIGT CCGGAGAGGACCCAAGACAACCITGGGGGG T

CCFRINGAGA CRRCIEC CRENGHTING C ARGIA CFN CFINGEGI AN A A C CFINH C A G A }G) C FN A C FTRGY A
CCGINGAGA CRRCIEC CRENGHING C ARGIA CHIN C FINGEGI A FININ A A C CFI C A JGHIN A IG C FN A C FTRGH A

AT G AGICITTCIGGTTTCCCAJGGCITICCAIGGGAAGGGGCTGGAGTGAGTAGTHAGA
AfTGAGCITCAGTTTCCCAGGCIIICCAGGGAAGGGGCTGGAGTGAGT AIGT AIG|A

T BT ACAGTGTGAITGGAAGTICAGATAITGTTATGCCCAATICITGTGHAAGAIIRG
T A AA ol A |G T{A CIGIAJTACAAGTCAGATATGTTAITGCACAAACIEGTGAAGAIG

CAAAFIRBC ACCAFNCFNC CAAAGAAAAFNNGI CCAAJGIAACIHNC A CPIINGT AFINTRTING C A A A
CAGIAFINNC ACCAFBCREIC CA A AGAAA ARG C CAAJGIA ACFRCACFHEC CAFININTNG C A A A

TGAACAGT CITG AGAGCAGAGGGCACAGCITGTGTGTTACTGTATGTGAGG C
T GAACGGTCTGAGAACAGAGGGCACAACITGTGTGTTACTGTATGTGAGG|C

C C AJGRGHE A
C C AJGRGHH A

G A C A C ANGTNINE C
GACACAGA AT

|| II HE || ||
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IGHVII-33-1

GENE ALIGN SEQ
GG C CHNGEGETNGI A ARGIC CRERINC A C AfJGIA A CCER B CFNC C CERC A C CFENGEING C C A BN C FlY C FING

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG C CITNGGTNGIA AFGIC C CF{C A C AJG|A

CCGETCFNC CCFNC A C CHNGHING C C AFN C R C f NG

CAFRHCFNC CAFBNC A CA ACC AJGTRGEINTNE C C FIE C FINGEGH A fG{ C FIRGI C AR C C A al C A NG C |G
CAFETCFNC CAFRNC ACAACCAGTGTTNEC CHNG C GG ANG|CFENG C AR C CETG C ANG C |G

CCCCCATGGGAGGTACTGGAGTGGATCIGGEGETGEGCATAGGTCATGGAGGG AG

CCCCHElACIGGEGG AGGET ACTGGAGT GG ATCIGGEGGTGCATAGGTCACGGAGGG AG

CACAGAFINEA CFIC CCCFRCHEER CFENC A ARGIANGEINC C AJGRINC A CC AFRCFRNC C ARG AFRC C A
CACAGIAMT A CINC CCIGRECIINNCIENC A ARG AJGTE C C AfGE C A CCAFRNCIEC C AGIAFRC C A

TG T CCAAAAAGTACHNE CHENCHENACAGGTGAACTAMGTGAGCAACAAACAC
TG C CAAAAAGTAGTIEC CRNCRENA CAGICIIGA ACIHNANNGING AGCAACAAACAC

AITIAIGC C AT G T AT TTTHAGAGCAAAAGA

e - - - - - - - - - - - - - - - - - - -

C A C AJGITNG
GTAGTTT

A CCCAANGC CHE
A ACCACAGTGT
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IGHVII-30-21

GENE ALIGN SEQ
;i C A C AfGA CCCERCERC CCRNC A C CRINGIC A CRINGEN C N CHNGEG AR C C C C AFRC AFBRA A C
JEVE C G C AJGIA C C CRRCHNC C CHJC A C CHINGI C A CFRERGHT C M8 C FINGRGI AN C C C C AFHC AFBRA A C

VR C A JGEISGETIT C C PN C BN A BGY A A PTG A BN C FINGE C FIRINGE C C C CF A G A A JGI A FERGRGI A C A GG
JEVEE C A JGRTRGETINE C C C A CIH ARG A AFTRTRGET A M C FINGI C FIRINGETN C C CIH AJG A AJGIAFTNGEGI A C A GG

Ve A f[GETRGEGE A fIN C A JGRGTHGY C A FINGEGRGETTRGETNG A AJGRGEGIAG C A C A AAFIREA CAACCC A CIINTE
JEvE A FGTRGRG AP C A GRGT G| C ARG GG TRTNGEING A ANGGGAG C ACAAAIRNTACAACCHKENA CIINT

O C ' C A ARG ANGEE C C AFRAFRC CIGRGIAFN C C A AJGIA A A C AJGHTRE CFER A C A NG C FENG A }G C FIY C T

UAM: [of /' KSRV RS ¢ Y ¢ JoRepy e | - - - - - - AFFC CAAJGA AACAGTT CINE A C ARG CIING A G| C N C T

FOHGET G C C C AfGRTRGE A A CACACAACFHACIGIC AFINTNTINTNG A ARG C A A A ARG AFTNG C A ARG A G
NG G C C C AfGRIRGEA A CACACAACFRAFNNG C AFINININTNE A ARG C A A A ARG AJGG C A ARG A |G

aoM: [ - EEE
vav: VEGEN - - B

D7
HUM: [og§ o i e e
UAM: |og§ @ g e

D9
VR C A [GRGEGEGHTNG A A [T
JEVEE C A [GRGRGRGETNG C A T
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IGHV4-28

GENE ALIGN SEQ

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

S AMGIA A AC A C CREGEINGEGETNT C IR C CFN C C NG C FINGEGETNGEG C AJGICFE C C C A JGY A FERGETHGY A
S AMGIA A ACAC CRRGIIGGITT C IR C CHH C C NG C FINGEGETGEG C AJGICFE C C C A JG] A FINGETHGY A

GG CPANC A AfGGI CITNGI C AJGEA C AFTHGEG A /G A B A FTRGRGHG A [GEGIR TG C CI CFRINGIAJGI C C C A

GT G CINC AAGGE CITNG C AJGIA C AFTNGEG A Gl AT A FINGEGRG] A fGGI CFINGI C CPR CFIRGI A C C C A

GGG C N C A CINGETNGRGRGT C BN C M C FINGETNIN C A C AJGRGEGRGEE C C NG C C C AJGRGEI A C A G C
GGG CF C A CFINGETGRGRGT C N C ' C FINGET C A C AJGRGRGRGHE C CIINGET C C C A JGRGRTRG| C A IG C

TG C ANGRG ARG C IGRGRGI C C C AJGEGI A CFINGRGRING A AJGIC CHINIE CIGRGIA C A C C CFHIGEI C C CFl C
TG C ANGRG ARGRT C GGG C C C ARGRGI A CPINGEGEINGI A AJGIC CIININ CIGRG AfGI A C C CHERGEIN C C C Y C

A C CHING] C Gl C FIRGHIE C BN C FERGEGRTNT A CHARNC C AFR C AJGIC AJGHE A IGRIN A A C FINGEGETRGRGRGHGY C FTNG
A C CHIG C G C FENGHT C BN C FERGEGEINGEG CFIN C C AR C A G C A fJGRITRGEGETNE A C B A C FIRGRGHGRG C FING

GIAJRC CJIGRGI C AJGIC C C C C AfGGG A AJGIGEG] A C I TRGHGY A \GRTEGEG A FTNTE GGG IEEER T A C A M C fT A
GAMBCCIGC CANGC CCCC AN GG A AJGGIGC CFNGG A GTEGEG A FTNTNGEGG C A NN A el C A A

T AN AJGTGRGRG AGIC A CCINARECINA CAACCCIGREC CCFRC A AGAGTE CIGIAGETC A C C
T TATGGT GGG AGCAC M AGCFIRA CAACCCARC CCRENC AAGAGNCIGNAGINC A CC

ARG C AlGRRAJGIA C A CIGRTIC C A AfJGIA A CC AGRINI CFNC C CHTNG A A G C FIRG A [G C FT C FINGHT
TG C AGGRANG A CACGEEC CAAGIAACCAGTNECHENC C CHEG A AJG C NG A NG C BN C FENGT

GIA C CJGIC CIGRINGNGI A C A CIGGI C CIGRTNGHT A FINE A C FINGRTRG C /G A G A A A
GACCIGCCIGCIGNG A C A CJGIG|C CJGEINGEN A I A C FIRGETNG C /G A |G A |G A

C A C AJGTNG
CACA ARG

GACACAAACCHE
GACAAAAACCHE
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IGHVT-27

GENE ALIGN SEQ
ARG A CRENGRGI A C C FINGHG A fGRG A FIH C C F C I C FENITNGEGETNGEG C ARG C AJGIC A A C AJGRGRIN A A
AFINGEGI A CRENGRGI A C CFTNGHG A JGRG A fT{ C C |l C IR C FENTNGEGRTNGNG C ARG C AJGIC A A C AJGGRT A A

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

——— —————— GIACCHNC CCAGEEET C A C CIGGEG|C NG AG AGEREIANG A A AC C AJGG C
GIA A AGREC CCC AGEEEEET C C C AJGG C CIG AGENG A AfGA A AC CJGGG C

CAGHC A AIGRING ANG A CITNE C AR CIGC A CFRRC CRIRGEN CFANC CENCFRC C A C AGRGHINGRE C C

CAGTIC A AGTTING AGIA CITNTE C AFTNG CIG CIEEl T C CIENGRINGET C CFE CFN C C A C A JGEGHT G

A CHEC A CEEEEd A \GEGHING C A G C ITRGEGTRG] C A JGHTN C fFINGRGEG C C NG A [GRGTRGI A AfGIA AfG C C
M CIHC ACFHC CC AGGHG C ANG CHINGEGETING C ARG C FINGH A G C CRINGI A G AFINGEA AfGIC AfG C C

TG G AGC CPRC ARG A AJGG TR C CHNGIC A AJGG CITN CHNGEG AFRNA C A C CRERRC A C A
TG GGG C CRRC AJGRTNG A A G CFENC CANGIC A AJGGI CF A CRINGEGETNE A C A C CFENIN C A C I

ANGICIE ARG CFNAFE C AJGIEERd C FINGEGEGT A FTRGIA C AJGIGIC C C AfTRGHG A C A A GGG C ' THING A |G

AfGCIT AIT G T T ATEENG A ACITGGEGTGCIGACAGGCCCCITGGACAAGGG CIT G AIIG

GlA A AFTRGGG ARG GAFNC AACACCAACACIHRGGGAACCIHEAACKGEEAMNGC C C AJGGG

TG GG TNGIGG ANTNGGARNNC AACACCAACACIHEGGGA ACCCAANNGT ARG C C C AJGGG

CREEE C A C AJGRGIA CIGRGRTTRTNGET C I CFN C C AFTRGEGI A C'A C CHINC CIGEI C A JGI C A FTHG R

G

CHEEHC A CAGG A C ANGETERTTNGEE CEENE CFRN C C AFINGEGI A C A C C I C il TG T C AG

--B--- BB N MmO neamen - - - - -

T ACAGT AT AT CIT G C AJG AT |C AJG TIA[G|C CJTNA AAGGCITGAGGACATGG CITH

TG CAAGA
T GTATTA

C CRENGIANGIAJGIA A C
AAACCCACAPRC
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IGHVIII-26-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AAGT CCITGTGTGAITGTTTACITGATGGAGTCAGAAGGAGAAAAATTREAT AATC
AA[GT CCITGTGTGAITGTTTACITGATGGAGTCAGIAAGGGGAAAAATTGTEIAC

AGIC C CANGC AJGRIINC A CHRIENGIANGIA CRENGEIN C CHINGIC A A AJG C C N C FENGEGTT C [GRGHGETT T
AGIC CCANGCI GG C A CITNGIANG A CIERGET C CIINGIC A A A A C CJI C FTRGRGTRTN C [GRGHGHTET T

A CHEGEGEGTNGI C AJGI C ARG A G| CITRTRGEGEE C C AJGICERlA C A CITIGEEEEE T C A C A AC AJGIGIA AT
A CPEGGIGEE A C AJGI C ARG AJGI CITRTRGEGET C C A NG C|[GIEEEEREN T G CIGET C A C A ACAGGIA AT

TGGTGTGGGTAGCAACAIGT GIAJGAGIAIT CA[TIAITGGGAGTTC|TAAGGGTT|HAC|T
TGGTGTGGATAGCAACGGTGAIGAIGIA|TICAITAITGGGAGTTCTCAGGGTTA CIT

CPRIC CAFRGAGT A C ARGARA A AFBRC A ACAFIRINC CC A A GRINGIA C A CC CIININE C A AGTNG
CPHC CAFINGIAGEINA C A AAFRA ARGRINI A A C AFIRINC C C A AJGICJGRA C A C C CIININIE C A A GITNG

CAGTHCFNA CCIIREA CAAGGACCAACCIHGAAANGCCAAGGIGC A AGG C CIGRE AN AT
CAGHCFNA CCHNTA CAARNG A CCAACCHEGAAAJGCCAAGGG C A AGG C CIGRNGEE A T

TIACAGT G AGGG A
CACAGTGAGGG A

C A C AJGGG
CA CAJGG A

ARGACACAAAAA
AfGACACAAAAA
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IGHV2-26

GENE ALIGN SEQ
Ve A FIRGRGE A C A C A CRBRIRIRGICFRNA CACACFERC CHNG CHEG CHEGIA C C A C C C CHEE C C GG A
JEvE A FRGEG A C A CIGICRINIRTRGI CFN A C A CACFRC CHING CHNG CHNGIA C C A C C C CHENE C C FENGETNGY A

VRN GG C FERGETNGRGET C A JGRGRGI A CIININ C CENC AJGRA AJGRING A A A C AT C A GETNTNGEE C FIN C C FIENTT
SEVE GG C FERGETNGRGT C A fGRGRG A [GRTRT C CFNC AJGIA AJGRTRG A A A C AT C ARGETHT C Fl C N C C FINTT

VR G GGG C BN C A BN C BN C B A FERGET C FER C BN C C A C A JGRGRGRGET C FINTRGET C C C A [GRGET C A
[SEVE G TR GRGRGE C FINE C A BN C FT C FET A FINGET C FI C BN C C A C A JGRGRGRGET C FINTRGET C C C A JGRGRT C A

VR C C PTG A A JGRGE A fGT C FTRGRGETH C C FENGETNG C FINGRGRTRGI A A A CC C A CAGAJGIA CC CFERC A CIG
JEVHE C C ITRTRGE A A FGRG A G C FTRGRGRT C C FTRGH C G CFTRGRGRTRGI A A A CC C A CAGAJGIACCCERC A CIG

VR C FINGI A C CRINGI C A C CIGHIN C FIN C FINGEGEGETE C N C A CEN C ARG C A A PTG C FIN A G| A A FTRGEGEGETHG T
[y viem C NG A C CRERGI C A C C G C FIN C FERGEGEGEIN CEN C A CFNC ARGIC A AR CFN A A A A FENGEGRG TG T

IUVENGE A G C FTRGRGE A F C CRGRT C AJGIC C C C C AJGRGEGI A A JGRGI C C C FTRGRG A fJGRTRGRG] C FENTRGI C A C A C A
[ GE A NG C FTRGRGE AN C CIGRIN C AJGIC C C C C AJGIGRGI A AJGRGIC C CFINGHG A [GRTRGRG C FINTNG C A C A C A

VR T T T CG A ARG A CJGGA A A A AFIC CPRA C AfGIC A C AR CFE CHINGI A A Gl A JGI C A GG C I C
[OVE T T TN CIGIA AFIRGIA CIGIA A A A AFNC CRHA CAJGIC A C AFBCIE CIENG A AJG AG C A GG C I C

Gy A C C AFRCFRNC C A ARfGRGIA C A CCFRC CA A A AJGC C AJGGIINGEGET C CAIRNE A C C AFTRGIA C C A A
W A C C AFBRCRERC C A AfGRGIA C A CCFINC CA A A ANGICC AGGIINGEGEE C CRERINA C C AFRRGIA C C A A

UVE C AFTRGEGE A C C CRINGRTRGEGIA C A CAMGIC CACAFRANEA CINGHING CIElEl A CIGNG A A C

[ C AFTRGRGI A C C CRENGRINGEGI A C A C AJGIC C A CJGEI AT A C IRl G C A C A CJGG| A IG| A |G

D7
VR C A C A NG A G
WER C A C ANG A NG

D9
SiHs A C A AfGA A C CJE
iE s A C A AfGIA A CCC
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IGHVIII-25-1

GENE ALIGN SEQ

VR A A G C CRENGRTRGETNG A AGRTNT C A CIelElEd C [GEGGGGIAG A C AfGAJGG A A AR A A CIGGITNG C
DEVEE A A JGT C CFINGRTRGETNG A A [GRTNT C A C [TRGHG LR GC G AGACAGAGGAAATAATGGTAC

Ve A BGE C C JGRGRGEGRGE C IR A M C FIENGE A fJGRIN C BN CFR C CPINGI C A A ARGRA C I C FIRGRGE A FININ C A C C B C A
[JEVHE A NG C FERGRGRGEGRG C FIN A ' C NG A JGRIN C N CFR C CHIINGI C A A AJGRA CJG CFIRGRG A FINE C A C CFIN C A

Ve C PTG A FERTRG C ARG IC AR A ARGI CIIRIRGEGEIN C C AJGIC A AJGICFNC C AJGRGI A C C A JGRGEGEINTNG A FING
JEvEE C FTG A FTRTRG C ARGIC CF A ARG CIIRTRGEGEIN C C AJG C AJGG CITRT C AJGGIA C C A GG GRITNTNG A FTNG

VR GEGEG C AGIC A A C AfGGRG A GIA A AFTRING A AJG ANGRGI A ARGIC C N C A RGRTRGRGRTNGI C C CFN C C

[oyveam s A FGRGI C ARG C A A CIGRGEGRGY A NGI A A AFTRTNGI A A G| A Il A [GHTT C C C AFGRTRGEGETNG C C CRN C C

Sy A FTNGE A AR A C A A ANGIA AFRNCRENINC A CAJGRNNC CC C AJGIGA C A C C CFENE A CGETRG C
oyvem A FTNGE A AFRA C A A AfGIA AFRNCRENINC A CAJGENNC C C C AJGRGIA C A C C CFINI A C FENENG C

D7
VR A FIRGRGETE C I
JEVEE A FTR GG C T

D9
UV A BB C A C PTG
VR A B C A C FTTTTRGT

EN|
~J



IGHV3-25

GENE ALIGN SEQ

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

A TGGAGTTTGTGCTGAGCITGGGTTTTCCTTGTTGCTATTTTAAAACGTG A
M ATGGAGTTTGTGCTGAGCITGGGTTTTCCTTGCTGCTAITTTTHAAAAGGTG A

ST CIT AT A[GIAIGAACTAIGAGAITAITTGAGTEREATGAATGG AT AT G|AIG T B

TICIT AITIAG A[G|A AC|TIAIGA[GAT GTTGACGT G i T GAGTGGACACA

————— GIAIGAAACAGTGGIAITACIGTGTGGCAIGTTTC/TGACCGGEGGTGT| CITC|T
AIGT GAGAGAAACAGT GG ATAITGTGTGGCAIGTTTCTCACTGGGGTGT|CITC|T

GTGTTTGCAGGTATCCAGTGTGAGATGCAGCTGGTGGAGTCTGGGG
GTGTTTGCAGGTATCCAGTGTGARGIAGTGTAGCTGGTGGAGAC CEHENGGG CIIG

AJGEG CIINTNGEGI C A A ANGIC CHINGI CIGRTRGRGEI C C C CIGIAJGI A CFE CFN C CFERGEING C AJGI C C N C Fl C
ARGG CRINTNGEGI C A A AJG C CFENGRGRGEINGEGEIN C C C CIGAGIA CFN CHN C CFENGHING C C G C C BN C flY C

A AR C ACCFENEC AFGRE AJG CFNA CFNA CAFINGIA A CITRGTGRE C CIGIC C AJGIG CFl C C A GGG
GAMEC ACCIHEC AGEEANG CRNA CRNA CAFINGIA A CIINGTNGEE C NG C C ARGEG C B C C A JGIGHG

AAfT GGG CTGGAGTTGGTTTGACAAGTTAAITCCITAATGGGGGTAGCACAITA
AATAGGCTGGAGTTGGTTGGACAAGTTAATCCTAATGGGGGTAGCATCAITA

CCFECAFRANGIA CINC CIGGTRNA AGGE AGEEEEEYC CIGANNE C AAFRACCIEC CAGAGANE A A
CCTCATAGACTCGGAAGGGCCAATTCACTACCTCCAGAGATAA

ClGCCAAGAACACACIHEEC AFNICRENGIC A AAFING A ACAGC CFERGEA A AACCGAGGA C A
ClGICCAAGAACACIBCIENEC AFRCRINGIC A A AFIRGIA A CAACCIRGIAAAACCIGAGG A C A

CIGGIC C CHN CF AN AGTNGEE A C C ANG ARG A
T GGCCCITGTATTAGTGTACITAIGAIGA

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE

78



IGHV1-24

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGI A CRENGI C A C CFINGHG A fGRG A FIH C C Fl C FIE C FENITNGEGRTINGNG C AJGIC AJGICFR A C AJGRGIC A A
AFINGGI A CRENGRGI A C CFINGHG AGRG CIH C CFR C C Il C FENITNGEGRTNGNG C ARG C AJGICFR A C AJGIGIC A A

GIAJ[GAATCCITGAGTTCCAGGGICITGAITGAGGGGACTGGGTCCAGTTAAGTGG
GIAJ[GAATCCITICAGT CCCAGGG|ICITGAITGAGGGGACTGGGT CCAGTTAAGTGG

TG CARC AFRC C ACFERC CEERCFINGEIN C CENCHNC C A CAGG C ACCCACGCCCAGIGENC C A
GG CIHC AFINC C A CFRNC CFN C G C FINTNTRIN C C A C AfGRG(CGIC C C A CJGC CIGIAGRGEN C C A

GICITGGTACAGT CITGGGG CTGAGGTGAAGAAGCCTGGGGCCITCAGTGAAGSG G
GCITGGTACAGT CCGGGGCIITGAGGTGAAGAAGCCITGGGGCCTCAGTGAAGT

TCHEC CFENGI C A ARGRGTNINT C CIGRGIAFNA CACCCPFRC A CIINGIA AFTRE AFR C C ARG C A CFENGG
B CHNC CFENGI C A ANGRG I C SENGRGI AR A CACCRIRIEC ACCIGIA AFTRE AFRC C ARG C A CFENGHG

GTGCIGIACAGG CTCCITGGAAAAGGG|CITTGAGTGGATGGGAGGTTTTGAITCC
GTGCGACAGGCTCCITGGAAAAGGGCITTGAGTGGATGGGAGGTTTTGATCDC

TG A AJGIAFTGIGRTNG A A A CAAFRCIT A CIGIC A C AJGIA ARGRTNE C C ARGRGEGIC AfG AfGRTIC A C C A
TG AFMG AFTRGEGT NG A A A CAAFRNCENA CJGIC ACAGA AfGITTINC C AfGIGIG C AfGRAGEINC A C C A

TGIA CCIGANGGIA CACAFBCHENA CAJGIACACANGC CFRA CAFEGHG AJG CFING A Gl C AJG|C C TG
G A CCGAGG A CACGERCENA CAJGIA CACAJGC CFRA C AFTNGEG ARG C NG A G C A G C C fING

AGIAFT CIING AJGRGI A C A CJGG|C CIGRTHGT AT A CITNGITGIC A A C AJG A
AGAMECIENG AJGRG A C A CIGG C C AFINGEIN AN A CIINGETNGI C A A C AJG A

C A C AJGTNG
CA C AJGTNG

GINC AGIA AACCC
G CAGAAACCC

79



IGHV3-23

GENE ALIGN SEQ
R AT GG AGT TTGGG CITGAGCITGGCITTTTTCTTGTGGCTAITTTTAAAAGGT AA
e AT GG AGTTTGGGCTGAGCITGGGTTTTTCTTGTGGCTAITTTTAAAAIGGTAA

YR T T C A/T GG AGAAATAGAAAAATTGAGTGTGAATGGATAAGAGTGAGAGAAA
VEYBT T C AIT GG AGAAATAGAAAAATTGAGTGTGAGTGGTTAAGAGTG GGG ATAAA

VR C A JGRTRGEG] A B A C [GRTRGETRGRGI C A [GRTRTH C FINGE A C C A JGEGEGETRTNT C FINTRTETTNGET TG C A GG
B C A/G T GGAITACIGTGTGGAAGTTTICTGACCAGGGTTT CITTTTTGTTTGTAGSG G

Gy T G T CC A[GTGTGAGGTGCAGCITGTTGGAGTCTGGGEGGAGGC|ITTGGTACAGC
VYBRT G T CC A[GTGTGAGGTGCAGCITGGTGGAGTICTGGGEGGGAGGCITTGGTATCAIGC

;UM C FTNGRGRGEGRGEGRT C C CRENGI A G A CP CFN C CFINGHTNGY C A JGI C C FN C FINGRGI A FINE C A C C FINTEE A (G

VBN C IR GG e G e T c cclm@al@a clmciic cll@ama c Algc cliclEE AT c A cEEEEEEEE
moM: - - ----------- B BB B ©®©ERMEnR B EEn
WVERT c A cll A A CcllA clE A c cEEEEEERET G C A SN 4  EBEBE BEN BH EBEE
GW/EG A AGG GG CITEE AT ECGET ClEc ale c BT A T EEEEEEE T » [GhTicielT - [ TicichTIchchT A
vw: P H©® A BHB--- B A A A B no

IUYRGE C A C AFHA CFRA CIG C AfG A CIINC CIGRING A A GGG C CIGRGRTNIN C A C C AfICFRC C AJG AJGIA C
G C A C A A ACFERACCC AN ANEECRSGEINGIA AGGG C CIGAFNEC ACC AFBCFERC C AGANGIA C

Gy A AT C C A AfGA ACACIGCIINGEN AFMNCFING C A A ARG A A C AJG C CFING A G| A G C C |G A GG A
e A A CIGIC C A AfJGA A C A CJGICRENGENAFRNCFENGIC A A ARG A A C AJG C CFENG A NG A JG C C |G A JG G| A

UV C A CIGRGI C CIGRT A FN A fTRH A C FTRGRTRGI C |G A A A G A
[ H C A C [GRG C FENGETRGHT A BN A C FENGETNG C |G A fGY A |Gl A

D7
VR C A C A JGETRG
[EIm C A C A JGTNG

D9
UG A C A CA A ACCHE
e GE A C A CA A ACCPHE

80



IGHVIII-22-2

GENE ALIGN SEQ
Gyl AT AJG AIGT T A/GGG C|TGAGCITGREdGGTTTTCTTGTTGCTATTTTAAAAGG|CA
i AT A/G AIGT T AGGG CIT G A S G TIAIGGTTTTICITTGTTGCITATTTTAAAAGGCA

Gy A AT A AJIT GG AGIA AC|TIAIGAGIAIT A]ITT AAGCATGAGT GG A|TGTG G AGT G AAAAITA
sy A AT A AIT GG AGIAAIGTIAIGAGIAITAITTGAGTGTGAGTOGTA|TGTG G AGT G AAAA|ITA

Gy C AGT G AT AfTGTGTGGCAGGTTICIGGACCAAAATGT CCCITATGTTTGT AGSG G
B C A/G T G AT T ATIAITGTGGCAGGTTICTGACCAAAATGT CITIC'TGTGTTTGT AGG

WEET ¢ TEEEE CIT AGTETGAGETGC AlGETEETEGAGTGT AlCGEGAGALG
UNET G T T T A ClT A BTG AGETGCcAGETEETEGAGTcEcleaaarleale
D7

EM A C A AJG AG

WG C A AJG AG

D9
Uy G G G T G AGG CIT G
e G G G T G AG CITGT

81



IGHVII-22-1

GENE ALIGN SEQ
GG C CRNGEGETNGI A ARGIC C CPNC A C AfGRAFH C CFRIC C C C CHINGEGI C C FENGETNGEG C A FIN C FY C NG C
GG C CINGEGTRGIA ARGIC C CFNC A C AfGGAFNC CFIIC C C C CHCJGI C CFENGHTNG C C A N C fY C fING C

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

T CHNC C AR A C A ACC AGIENG CHE C CHNG C GG A IG| C FENGRG A BN C C |G C A K
CRECFC C AFTNA C A ACCANGTNG]CF C CFENG| C NG A G CFHAJG AP C C AFINC AJGIC C C C C

ccccc

4 M N DEMNMBEBE YR B NN E

CAIGGGAAGGGACIGGGAGTGAAACAGGTGCACAARGET ACAITGAIGAGAGTG C

ACAAFBCCAACCCACFHHC CFENCAAGIAGENC CAGTINC ACCAFRCIEC C A GAFRC C A C ART

ACAACCAACCCACHECCIRC AAGAGEEC CAJGT CIGIC CAFBCFRC C AfGAFRNC C A C AT

CCAAAAAACAGTTITECINC CENA C AGCFRGAGICINA CC SRRl T A A C A AGGAGT A

CCAAAAAGCINGTININITNEC CINA CAGICIINGANGCITA A CIIG AN CK

CACAACCAFNG ARETITTNTNE AMNA CAAAAGA
CACAACCANMGA AR A CACAAAAGA

C A CAJGCIJG
CAGGGT A

GAACACFECHENA C
GTNCACAAACCHE

82
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IGHV3-22

GENE ALIGN SEQ

il A T GG AT c AITEIIC G CITGAGCITGEETTTTTCTITGCCGCITATTTTAAAAGET
Vel AT c G Alc TEIIT T GGG CTGAGCITGGGTITTITCCITTGT TG CITAITTTTAAAAGGT
;e A AT T cATEIRITGAGAACTAT TG ARIARIAITTCAGTGCT G AGEIEEEEECIGGATAARGA
WVl A AT T cATGC TG A AC/TABEIGAGACACITGAGTGTGAGGCGT G A CERIATENEG A |

/R G T G AGA[GAAACAGTGGATIACIGTGT GG CAGTTTCITG AGIEESC CAGGGTT T CIT
VEYB G T G AG A[GAAACAGTGGATATGTGT GG CTGTTTCITGAITT ARGICAATGT C|T|C|T

Gyl T T T T GTTTGCAGGTGTICCAGTGTGAGGTGCAGCTGGTGGAGT CITGGGGG
UAM: T G T TTGCAGGTGTCCAGTGTGAGGTGCAGCITGGTGGAGT CTGGGGG

Ve A fGRG C FERTRGEGET A C A JG| C C FIRGEGRGEGRGRGE C C CHINGI A JGI A C FN C BN C C FERGETNGY C A }G| C C Fl C NG
[N A FGHG C FERTRGEGEIN A C AJG C C FINGRGRGEGRGI A BN C C CRING A fGI A CFN CFN C C FENGETNG C A fG C C FlN C FING

UG AR C A C CRIRE C AJGRENI A CFRA CFRA C ARG A G C IR GG GG C CIGC C AfGG CFRC C ¢
e Gl AR C A C CRERIR C AJGRR A A CEA CRA C AFNNGIEES C A FTNTREGGGEN C CIGC C ARGIGICFNC C A

e C G G GRlA AIGG GG CITGGAATGGGTAGGTTTCATTAIGAAACAAAJIGC|TIAATGGT
AR G G A A AIGG GG CIT GG AATGGGTAGGTTTCATTAGAACCAAAGCITAAAGGT

IVEGEGEGI A C A A C ANGIA AfTIARIG A C C A CJGRE CIIRGTING A A AJGRGIC AJGIAFINE C A C A AFINCFRC A A
WHRGEGGI A C A ACAGA AR A CIGIC CIGICIGHT CHRNGEING A A AfGRGIC AfG AR C A C C AFRNCERNC A A

IVEG A G AFTRGIARTRTE C C A A A ANGIC AFRNC ACCFEAFRCITNGIC A A AFIRG A AJGANGIC CFIRGIA A A ACC
G A NG ARG AR C C A A A AJGC AFRNCIGIC CRNAFN CRINGIC A A AFTRG A A C AfGC CFERG A A A A C C

VNG A [GRG A C A CIGRG| C CIGETRGHET A FITNTH A C FINGETIEEER T C C A G A G| A

G A FGRGI A C A C GG C FENGEINGHI A FININ A C FIRGHI A C sl A (G A G| A

D7
VR C A C A JGETRG
[EIm C A C A JGTNG

D9
UG A C A CA A ACCHE
e GE A C A CA A ACCPHE

83



IGHVII-20-1

GENE ALIGN SEQ

HUM: CACAGTGGGGACATCAGTGTGAGCCCAGACACAAACC

UAM: - - - - - e - ---pn----fldvEeeEE - - - - - - - -
D7

oM PR

uad: FIEINCOEEE

D9

VGG TG C FTRG A \GRGY A
[HGE A CFRIC C AJG C N C
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IGHV1-17

GENE ALIGN SEQ

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

A FNGEG A C NG A C C FEGRGRGEGRGY A FIE C C N C FIN C FENTRGRGTNGRG C AJGI C NG| C C A C A JGRGRTN A A
A FGEG A CHIRGET A C CFRGRGRGEGRGY A FIN C C N C FTN C FENTRGRGTNGRG C AJGICFING| C C A C AJGRGRT A A

S C Bl C c c A A c C NN - [N A Y . [N . (SR . RN A N C C A N C A A R

GGGGCITCCCAAGT CCCAGT G GIAITGAGG AIGGGGA|ITTGAGTCCAGTICAAGGGG

GG CITNTNE AR C AFRNCRRC CRNC C CRER CENC CFENC A C AJG AFTNGEE C C AFINE C C C A JGRGETNH C
GG CIITNIE AFNC A ACFRRC CRNC C CAERE CFNC CFNC A C AJGRGETGET C C AFINE C C A A JGIGRTNE C

A NG C FERGETTNGI C A NG C C FIENGEGEGEG C FTRGH A fGRGRTNG A AJGIA AJG|C CITRG C IGHTN C C N C A JGRTHGY A A |G
AfGCITGTTGCAGCCITGGGGCITGAGGTGAAGAAGCCTGGGTCCITCAGTGAAIIRG

GT CIEC CRRNGIC C AfGG CFINE C C AJGIAFNA CACCFIRBC A CC A A AFEA CRTRENIN A C A C AJGITNG
G CRRC CRENGIC C AfGG CRININ C C AfJGIA CACACCPFIRBNC A CC A A AFE A CRENIENI A C G C A JGEING

GG TG CIGGA CAJGGGC C CITNGEG A C A ARGRGEG C A P A JGETRGEGRTTRGEGEG A FING C AFIRC A A C C C
GGTGCAACAGGGCCC CFHNGGIACAAGGG C A AGT GG ANMNGGGEATG CACAACCC

A CAAMRGAFNNA ACACACACIHHNACKICACANGIAAGTEC CIGREGGIGIC AfGAGRIEC A C C A
T ACAAFRNGANNA ACACACACHHNAC CHGICACANGAAGTINC CIGRGGIG C AfGAGEINC A C C A

TN A CCAGTGIA C AJGRGTT C CIGTRGIAJGIC A C AfGIC CFRA C AFTRGEG A JGI C FING A [GY C A }G| C C TG
T ACCAGTNG A CAGGINC C AFINGIAJGIC A C AJGIC CFRA C AFTRGEG A NG C TG A fG C A JG C C fING

AIGIAIT CITG AAGACAITGGT CGTGTATTCCTGTGTGAGARGA
AfGAITCITGAAGACATGGTCI|GTGTAITTCCITGTGTGAGAGA

C A C AJGTNG
CA C AJGTNG

GINC AGIA AACCC
GT CAGAAACHC
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IGHVIII-16-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AAlGT cclTE@TET @A AATTT A CITC AT NN Al AICEEEEEERIT C AlGE G GGG AAA
AAGTcclTGTEGT AAAATTTATTGATGGATTC CAGAGGE GG CEE BRI

ARG A C AJGIC C C AJGRTRGEGETINT C A CRINGIAG A CRINCFEN C ARG C A A A G C C N C FIENGY A FENT T
ARG A C AJGIC C C AJGTRGEGTNT C A CAINGIAG A CFINCFNC AFTRGI C A A AJG C C Y C FIRG] A FINT T

CACCPHTINEA CHSGGICRNA C ANGIC ARG A G CIITRGEGET C C AJG|C A GG C fIENIE C ARG A C A JGNG
CACCIINTEA CIENGGICFNA CANGC ARG AJG CITNTNG CFN C C AJGIC CIGEG| C TN C ARG A C A JGG

GIAITTGGTGTGGGTGGAAACAGT GA|GT GA|TCAAGT GGG AGTTCTICAGAGTT
GAITTTGTGTGGGTGGAAACAGTGA[GTGATCAAGTGGGAGTTCITCAGAGTT

ACFECFEC C ARG ARG A C A A AFRNA A AFTRHA A CAGTIIC CC A AGCIGA C A C CPENENENE C AT
ACECIEC C ARG AfJGEN A C A A AFNA A AFTRRA A CAGTHC CC A AGCIGA C A C CPRERENENN A A FE

GT G CAGECINA CCIINEA A AJGGEGIA CC A A ACHEGIAAAGTECAAGGAC A ANGG C CFNTNG
ARG C AfGRE CFRA C CRININ A A AJGRGEGIA C C A A ACIIRGA A AIGREC A AfGIG A C A AJGRG C CFENTNG

TIAATACTGTGAGAGA
T AATACITGTGAGAGA

C A C AJGG A
CA CAJGG A

AfGACAGAAAAA
AJGIACAJGAAAAA

86



IGHV3-16

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AT GGAATTTGGGCITGAGCTGGGTTTTTCITTGCITGGTATTTTAAAAGGTG A
AfTGAAATTTGGGCITAAGTTGGGTTTTTC CITTGC C|ITGC|ITATTTTAAAARGAITAA

T TICATGGAGIAACITAAGGATAITTGAGT GEElAGTGGACATGAGTGAGAGAAA
T T CATGGAGAAC|TAAGGATAITTGAIGTGTGAGTGGACATGAGTG GACAIGAA AR

CAGT GG ATIAITGTGTGGCAGTTTCIITGACCAGGGTOGTCTCITGTGTTTGCARGSG G
CAGICIGGATATGTGTGGCAGTTTCITGACCAGGATGTCITCEaT GTTTGCAGSG

TGTCCAGTGTGAGGTG G CAGCITGGTGGAGTCTGGGGGAGGCTTGGTACAGTC
TGTGCAGTGTGAGGTGCAGICITGGTGGAGT CTGGGGGAGGGTTGGTATCAIG|IC

C G GRGRGEGEGEIN C C CRINGI A G A CICFR C CRINGETNGI C A JG| C C N C FINGHGE A FINE C A C C FI C A fGT
CHNGGEGRGEGEGET C C CHINGI AJGI A CFR C R C CEIENGEINGY C A G| C C PN C FIRGEGI A FIN C A C C FN C A G

AACAGTING A CAFRGA ACIINGGG C C CIGIC A ANGGICIIIC C AJGG A A AGG GG C FINGEG] A [GRT G
AACACITGACATGAACITGGGTCCIGICIGAIGG CITTCAGGAAAGGGGCTGGAGTG

GGT AT CEldGGGTGTTAGTTGGAATGGCAGT A[GG AC|GCAC|TATGTGGACTC
G G el CIT T GGGTATT AGTTGGAATGGTGGTAIGGAITGCACTIAITGC|GGAC|TC

CIGTNGIA ARGICJGIC CJG| AT C A Sl C AFRCHENC C AfGGANG A C A AR C C AJGRGA ARICIRC C C
CIGINGIA AJGRGRGI C CIG AT IEaEa A C C AFRNCENC C AJGIAJGIA C A AN C C AfGIG A AfG CRlC C C

TGTATIC'TGCAAAAGAACAGACIGGAIGAGCCIGAGG ACATGGCTGTGTATTATC
T GT AT CITGCAAAAGAACAIGIAC|GGAGAIGICCIGAGGACATGGCCGTGT AT T AC

TGTGTGAGAAA
TGTGTGAGAAA

T C C FINGRTNG
N C CFNGHT G

GACACAAACCHE
GACACAAACCHE

87



IGHVII-15-1

GENE ALIGN SEQ
GITE CRNAGEIEA A ARGIC C CRNC ARGIAJGIA C C CRRECH C CHIIN C A C C FENGETNG C FENGEI C M C FINGHG
GT N CIAGTT A A ARGIC C CIC AfGIAJGIA C C CFECHC CHIIN C A C CFERGHTRG C FINGY C C Y C FINGHG

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

ARSI C C A AFRC AFRA A C C ARG A CPININ C CFN C CFINGEG A JGI C FIRGEE A BN CFINGI C C AJGIC C C C
AT C CIGAFNC AFRA A C CAJGTE A CFINH C CFR C CFENGEGRGEG C FTRGHG A F C FIRGI C C AJGIC CFl C

CAGGG A AGIAAGCITGAAGTGGGTCAGGTGTGTAGGTCAC|GIAGGAAACACAC
CAGGGAAGGAGCITGAAGTGGGTCAGGTGTOGTAGGT CATGAGGAAGCACAC

AGRING C A ACCCIGCHEECFENC A AJGIAJGRINC C AfJGERRC ACCACCFRC CAGAFRC C A C AFENHN C

AfGGERACAACCCGCHEECINC A AJGIAJGNC C AlGRINC ACCACCPHRC CAJGAFIC C A C AFNE C

aAlglaaaacalgrrraricclmacalecimalalgciniaccElciccBlAcCcAATGAGTAAAC

AGA A ANGC ARGRIRTNTINE C CRNA C AGICHNGIAGICFRA C CIINGICIGI C A A C A A EEE
CACCATGGAITTTTTATACAAAAGA
CACCATGGATTTTTATACAAAAIGA

CACAGAA
CACAJGAG

ACACAAACCHEC
ACACAAACCHESC

88
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IGHV3-15

GENE ALIGN SEQ
Gy AT GG AGT TTGGG CITGAGCITGGATTTTCCTTGCTGCTATTTTAAAAGGTG A
sy AT GG AGTTTGTGC|TGAGCITGGGTTTTCCTTGCTGCTAITTTTAAAAGGTG A

GyR T T T AT GG AGAACTAIGAGAIGATTAAGTGTGAGTGGACGTGAGTGAGAGAAA
BT T T AT GG AGAACTAIGAGAIGATTGAGTGTGAGTGGACAITGAGT GAGIAGAAA

Gy C AG T GGATATGTGTGGCAGTTTICTGATCTTAGTGT C|TICTGTGTTTGCAGSG G
e C AG T GGAITTTGTGTGGCAGTTTICTGACCITTAGTGT C|ITIC'TGTGTTTGCAGG

Gy T G T CCA[GTGTGAGGTGCAGCITGGT GG AGTICTGGGEGGAGGCITTGGTAAAGC
VYBRT G T C C A[GTGTGAGGTGCAGCITGGTGGEGAGTCTGGEGGEGGAGG CITTGGTCCAGC

VR C FTNGRGRGRGRGEGET C C CHIN A BGE A CF C M C C FERGEITNG) C A G C C N C FENGRGY A FIN C A C PRI C A JGT
[N C FEGRGRGEGRGRGETN C C CRENGI A JGI A CPIN CFIN C CEINGETINGY] C A }GI C C FN C FINGRGE A FINE C A C BRI C A [GHT

GyE A A CIG C CFINGEG A NG A G| C FIRGEGRGHT C CfGI C C ARGEGI C N C C A [JGRGEG] A A FGRGRGHG C FTRGHG A GG
el A A CJGI C C FERGEGRININGY A fGY C FINGRGRGEIN C CJGIC C AGRG C N C C A GGG A A [GRGRGRG C FINGHRG A fGTNG

VR GG T TRGEG  C CIGRT AR A A A AJGIC A A A A CIIRG ATRGGTRGEGEGI A C A A C AJGIA CIA C |G C TG
[ GG TRTRGEG C CIGR A TR A A A ARGIC A A AJGICFING] A FTRGEGETNGEGRG A C A A C AJG A CFR A CJG C NG

GYE C A C C CIGRING A A ARGRGI C AfGRAFINIIC A C C AFRCERC A ARG ANGIAFTNGIAFINE C A A A AAACACIG
W C A C CITRGRINGI A A AJGRG C AJGAFININC A C CAFRCENC A AfGAGANG AR C A A AAAACACH

Ve C FINGE A F CFERGI C A A AFTRGIA A CAJGIC CRRGIA A A ACCIGAGRGIA C A C AJG|C CIGTHGE A FIT A
(Ve T TG A MR CPRINGI C A A AFRGIA A CAJGIC CRRGIA A A ACCIGAGEG A C A CIGIG C CGEINGHI A B A

HoM: [T - TN - PG
uad: [EREEE - - BN

D7
VR C A C A JGRTRG
[EIm C A C A JGTNG

D9
UG A C A CA A ACCHE
e GE A C A CA A ACCPHE

89



IGHVIII-13-1

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AA[GT CCCCITGTGAAGT T AACITIAATGGAGTTAGACAGAGAAATACITACANGA
AA[GT CCCCITGTGAAGTTAACITNAATGGAGT CAGIACAGAGAAATACITACARGA

C CANGGIA AR C NG| C CHIIINE C NG C A A ARGIC CFI C FINGRG A FIE C A CRENTIN C A CHRINGI A A A
CCANGGI A AN CHEGIC CHTNINE C NG C A A AJGIC CFE CHINGEG AN C A CIENT C A CITNGI A A A

ACAGCATAAGCTTGATCCARGCAGGCITTCAITGACAGGGGTGGEGETGETGGEGET A
ACAGCATAAGCTTGATCCARGCAGGCITTCAITGACAGGGGTGGGTGEGTGGGEGT A

AfTAACAATAATTCAAATAIGIAAGT TICITICAGTGGGACTCTCCITTGAGTAAAA
AfTAACAATAATTCAAATGGAAGT TICITHICAGTGGGACTCTCCIITTCAGTAAAA

AGAMG AT A A CAAFRC CRRNC A AAFRA CACPFEHC AGT T C AGG ANG AFTEE C N C FENEET A A
AG ARG A AFRA ACAAFRC CRNC A AAFA CACFRC AGT D C AGG ANG A FTE CFN C EEEEEEET A A

GIAITGA|TT AACCTGAGAIGCTCAGGAAAAGTCC|GTGTATTACTTTGAGGG A
GATGATTAACCTGAAAGCITICAGGAAAAGTCCGTGTATTACTTTGAGGG A

C A C AJGITNG
CA C AJGTHG

GACACCAACCHE
GIACACCAACCHE

90



IGHV3-13

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AITGGAGTTGGGGCITGAGCTGGGTTTTCC|ITTGTTGCTATATTAGAAGGTGA
AITGGAGTTTGTGCITGAGCTGGGTTTTCCITTCTTGCTATATTAAAAGGTGA

T TICATGGAGIAAC|TAGAIGATAITTGAIGTGTGAATGGGCATGAATGAGAGAAA
T T CATGGAGIAAC|TAGAIGATAITTGAIGTGTGAATGGGCATGAGTG GAGAGAAA

CAIGTGGGTIAITGTGTGGCAATTTCITGACITTTTGTOGTCTCITGTGTTTGCAGG G
CAIGTGGATIAITGTGTGGCAATTTCITGACITTTTGTOGT CTCITGTGTTTGCARGG G

TGTCCAGTGTGAGGTG G CAGCITGGTGGAGTCTGGGGGAGGCTTGGTACAGTC
TGTCCAGTGTGAGGTGCAGICITGGTGGAGT CTGGGGGAGGCTTGGTATC CAIG|IC

C G GRGRGEGRGEIN C C CRINGI A G A CICHER C CRINGETNGI C A NG| C C N C FINGHGE A FINE C A C C FINRN N C A |G
CHNGEGEGRGEGEGET C C CHINGI AJGI A CFR C N C CEENGEINGY C A G| C C BN C FINGEGI A FIN C A C TG C A IG

HAGCHNA CIGA C AFTRGIC A CRIRGEGEGEI C CJGIC C A AJGICFNA C AJGRGI A A A AFGRGHT C FIERGHGY A G T
DAGCHEA CIGA CAFIG C A CRRNGEGGEIN CIGIC C AJGG CIRNC C AJGEG A A A ARGIGHE C FENGRGY A [GT

GGG C N C A NG| C Pl A FIRTRGRGET A C FTNGY C FERGRGETNGI A C A C AR A CFARAFE C C AJGIGY C f C C [GRTHG
GGG CINC ANG CH ARG AR A CRINGIAFINGEGEINGI A C A C AFA CFE ARG C ARG A C Pl C FENGETNG

AAJGGGIC CIGAFINE C A CCAFFCIEC C ARGIAJGIA A AAFTRGIC C A AJGA A CJlC CPITRINGEN A FN C iT
A AGGEG CRENGI AR C A C C AFRNCERNC CAJGIAJGA A A ARG C C A AJG A A CFI C PRI INGER A BN C I

THCAAAFING A ACAGC CIERGIAJG AJG|IC CIGRGRGIG A C A CIGG| C FTRGRTHGET A FITE A CFIRGRTHGI C A A
TCAAATGAACAGCC CHGAGIANGCCAAGGACA CIGG CITGTEGEE A TN A CHENGEINGI C A A

G AIG A
G AIG A

C A C AJGTNG
C A C AJGTG

GACACAAACCHE
GACACAAACCHE

91



IGHV1-12

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEGRG] CFENGRGI A C CHINGI C A AJGI AP C C N C FIE C FENITNGEGRTNGRG C AJGIC AJGIC C A C AJGRGEIN A A
AFINGEGRG] CFENGRGI A C CIINGI C A AJG A G| C C N C FIRE C FENTRGEGRTNGNG C ARG C AJGIC C A C AJGIGRT A A

GICAIGT T CCCAGGT CCAAGT AAITGAGG AGGGGA|TTGAGTCCAGTCAAGGGG
GGGGTTCCCAGGTCCCAGT GIAITGAIGG AIGGGGA|ITTGAGTCCAGT|CAAGGGG

GICENT C AFRNC C A CRNC CHEGEINGEI C CENC C C C A C ARGRGRINGI C C C A CENC C C A JGEGHEING) C A
GICIINTNT C AFRNC C A CFRC CIENGRINGET C CFEIC C C C A C AfGRGIINGI C C C A CFNC C C AJGRGHING C A

GICITGGTGCAATCITGEGGGGCTGAGGTGAAGAAGCCTGGGGCCITCAGTGAAGSG G
GCTGGTGCAATCITGGGGCIITGAGGTGAAGAAGCCITGGGTCCTCAGTGAAGG

T CHEC CFENGI C A ANGRG C PN C FENGRGI AR A C A CCFIRBC A C CFNA CFING CFR A CFENING C A C FENGHG
B CHNC CFHENGI C A ARGRG C BN C FENGRGI AR A C A CCRIRIBC A C CANA CHING CFR A C FEING C A C FENGHG

GT AITGIACAGGCCCCTGGACAAGGGCITTGAATGGATCAGG AT
GTGCGACAGGT CCCITGGACAAGGACTTGAGTGGACAGG AT

TTTAGTT
TTTAGTT

C A FITE A FINE C FTNG
C AFTTHT A FTH C fTRG
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IGHV3-11

GENE ALIGN SEQ
Gy AT GG AGTTTGGGC/TGAGCITGGGTTTTCCTTGTTGCTAITTATAAAAGGTG A
e AT GG AGTTTGGGCITGAGCITGGGTTTTCC|TICIGTTGCTAITT ATIAAAAIGGTG A

Gy T T T AT GG AGAACTAIGAGACATTGAGTGGACGTGAGTGAGATAAGCAGTG A

VBT clT AlTcGaAlGaaciial@GalgaclerTercTCGacleT AT AR, \BIC A[GT G A

lyem AT AT AT G T GG CAGTTTCITGACTIAGGTTGTCTCTGETGTTTGCAGGTGTCC CA
JEvE A P A BE A FTRGETRGRG C A fGETHTNE C fINGI A C C A AGETRTRGET C M C FIRGRTEGTRTRTRG] C A JGEGRTNGET C C A

Gy G T G T C A[GG TG CAGCITGGTGGAGT CITGEGEGEGEGGEAGGCTTGGET CARIAGC CITGG| A
VYyB G T G T G A[GGTGCAGCITGGTGGAGT CITGGGGGAGGCTTGGTHEIACAGCCTGGG

O GEGEGET C C CRINGI ARG A CRRCFR C CFINGRTNGI C AJGIC CFR CITNGRG A FINI C A C CFENE C A JG TG A C [T

[N GGG C C CRINGE ARG A CRR CFIN C CFINGEING] C AJGIC CRR CIINGEGI A AR C A C CFENE C A JGHT A il

VA A C IEEEEEE T A C ARG A BG| C FIRGRGI AN C CJGIC C AJGHGI C N C C A JGRGEG A A [GRGEGRGY C FENGHGH A \GRTNGG
e A C C A AR A C ARG A G CFERGEGEGEIN C CIGIC C AJGRGI CFN A C AGRGG A A FGRGHG A C FENGEGY A fG TN GG

IOV GETETE C AR A C A FTETE A G AIGT AIGT GG T AGTHACEIC AT AITARSC|T|A CI|G|C A
VWHR G T T T C AIT ACATT AGT GG TG AITIAGT AG T i T ACACAGESESAG CHENA CJG(C A

IUVRNGE A CFE C FTRGTRG A ARGRGRGI C CIGIAFINII C A C C AFRCHNC C AJGRGRGI A C A A CJGIC C A AJGIA A CflC
e Gl A C P C FENGRTNGE A A GRGRGI C CIGIAFININC A C C AP CFERC C AfGRGRGI A C A ACIGC C A AfGIA A CFIlC

Ve A CFTRGET A RN CFTNG I C A A AFIRGIA A C AJGIC CFIERGIANG AJGIC CIGRAJGRG A C A CJGRG| C C [GRTRGHT A FIT
e A CFTNGRTE AR CHINGI C A A AFIRGIA A C AJGIC CRING AJGI A JGRT CIG ARGGI A C A C GG C FENG TG A FIT

HUM: pigeg @ © el - - - - - CiG AG AIG A
[ E A C FIRGRTRGRTNGE A A A C i
D7

VR C A C A JGRTRG

[EIm C A C A JGTNG

D9

UG A C A CA A ACCHE

e GE A C A CA A ACCPHE
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IGHV3-7

GENE ALIGN SEQ
GyRm AT GG AATTGGGGCITGAGCITGGGTTTTCCTTGTTGCTAITTTTAGAAIGGTG A
e AT GG AGTTGGGGCTGAGCITGGGTTTTCCTTGTTGCTAITTTTAGAAIGGTG A

YR T T C AT GGl G A A A ACIT AGGIAAGAITTGAGTGTGTGTGGAITATGAGTGTG AG A
VBT T CEEl G T T G A AAACITAGGAAGAITTGAGTGTGAGTAGAITATGAGTGAGAIGA

Gy A A C A/GT GG AT TTGTGTGGCAGTTTCTGACCETTGGRERTGTC/TCTTTGTTTG
B A A C AlGT GG AT TTGTGTGGCAGTTTCITGACC AGEEENG ATGT C/TICITTTGTTTG

Gy C A/GGTGTCCAGT GTGAGGTGCAGC|TGGTOGHEIGAGTCTGGGGGAGGCITTGGT
MEYEE C A JGEGRTRGHT C C A JGETRGTRG A [GEGRTNGI C A [G C FTRGGETHG C G TCTGGGGGAGGCTTGGT

YR C C ARG C CFINGEGRGRGRGEGEIN C C CHINGI A fGIA CFR CFIN C CFINGTRGE C A NG C C N C FINGHG A FININ C A C C [iF
el A C ARGI C CFIRGEGRGRGEGRGEI C C CRINGI AJGIA CRN C PN C CFINGHING) C A NG C C IR C FENGRG A BN C A C C i

VR T A BGT A [GY C T A FIRTRGEGH A FINGH A fG) C FTRGRGEGET C CIGIC C AJGRGI C FN C C A JGRGRGY A A f[GRGEGHGH C TG
[oveam T A BGRT A BGY C PN A C FERGEGE A FIRGH A [G C FIRGRGEGEIN C CJGIC C AfGRGICFR C C AJGRGRG A A A JGRGRG C NG

Gy G AGTGGGTGGCCAACATAAAGICAAGATGGAAGTGAGAAATACTATGTGG A
e G A/GT GGGTGGCCAACATAAAIGICAAGAITGGAAGTGAGAAATACITATGT AIGA

VR C ' C FERGRTRG A AJGRGRG C CIG AT C A CCAFBRCIRC C AJGANGA CAACGECCAAGAACKRNCAC
[y vieim C ' C FERGTNG A A JGRGEGI C CIGIARINI C A CRNAFRNCFN C CIGRGIANGA C AfGICIGIC C A AfG A A CFl C |G| C

VR TEGET A PR CRINGI C A A AFTRGIA A C AJGIC CIING AJGRANGI C CJG AJGRGI A C A C GG C FINGETEGET A FIN A C
[ TG A PR CPRENGIC A A AFRGI A A C AJGIC CRIRGIARG AGIC CIRAGHGI A C A C GG C FENGETRG A B A C

GUYEET G T G C el G AG AG A
UAM: IR C |T|A[T G A[G A G| A

D7
VR C A C A JGRTRG
[EIm C A C A JGTNG

D9
UG A C A CA A ACCHE
e GE A C A CA A ACCPHE



IGHV3-6

GENE ALIGN SEQ
AITGGAGTTGGGGCITGAGEGTGGGTTTTCC|ITTGC|ITGCTATTTTAAAAGGTG A
ATGGAGTTGGGGCITGA[GEGTGGGTTTTCCITTGCITGCITAITTTTAAAAGGTG GG

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

T T TATGGAGAACTAGAIGCTAITTGAGTGTGAATGGACATAAGTG GAGC|GIAAA
TTTATGGAGIAAC|TAGAIGATAITTGAIGT GTGAATGGACATAAGTG GAGAGIAAA

CAGT GG ATIAITGTGTGGCAGTTTCIITACCAGGATGTCTCITGTGTTTGCAGSG G
CAIGTGGATIAITGTGT AGCAGTTTC CITTACCAGGATGT CTCITGTTTTTGCARGG G

TGTCCAGTGTGAGATGCAGCITGGTAGAGTCTGGAGCAAACTTGACAAAGTC
T GTCCAGTGTGAGATGCAGICI GG TIAGAGTCITGGAGGAAACTTGATCAAAIG|IC

CHREGGGTNGET C C CITNG ANG A CRECFR C CFEENGHING C AJGIC C I C FINGEG] A FT C A C C DT C A JGHH A
CHGEGEGETNGET C M C FING A NGI A CPIG CFN C C FENGING C A G| C C BN C FINGEN A FIE C A C C IR C A JGHI A

GIC CAFNANG CACIGC A CFRIRGEGEGET C C C C C AJGGI CFNC C AJGGIG A A GRGRGT C 'TRGY C A JGRTRGHG

GCCAMBANG C ACIGIC A CFERGIGEININC C C C C AJGRGICFEC C AGEGEG A A FGRGGHET C FINGI C A fGRTNGHG

GTICCCAGTTIAITTAIGT GGTAGTGGTRERIAGTH ACCAITGT A

GTCITCAGTTATTAGTAGTAIGT GG T T A

Ml A CC AR

CFRA CIGIC ARGIA CFR C

M AT CRNA CIGIC AfG A CFR C

GG A ANGGGIC CIGGRAFINE C A CC AFIRTNE C C AfGIAJGIA C A AFBRACCAAAAACFHC A CPFINGT
GG A AFGGEG CHING AR C A C C AR C C AJGIA/GA CAAFBRACCAAAAACEECAC AT

Yy ey - - - - - - - - - A c JENGH A JGRGRGN c A J6) A JGRG A FG c A MG c G C A
Aldcli@caarafd@aacal@cclm@algalgcRlciig AleE A cEEEEEEEEE (AT CEEG cCITG TG

TIAITGACTCITGTGAIG AG A
T AITTACTCITGTGAGAIIGA

TIACIGGT A
CATGGT| A

GACACAAACCHE
ACAAACCHENCCC
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IGHVIII-5-2

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

ARG C CFENGHEG C M A B C B C P A fG C PRI C BRI CFIRGI C A A AJGIC AR C A AJG AR C A C C BN C
AJNGIC CFTRGHG C FN A PN C FN C FETTGE C FI C FIN C fIRGI  C A A AfJGC AR C A AJG AT C A C CINE C

ACITGACTGCAGCANTTAITTGGGCCCITGATGGCITGGAGGAGAGGGGCTGG A
ACITGACTACAGCAITTTGTTGGGCCCAGAAGGCITGGAGGAGAGGGGCTGG A

GTGGGTGGTIAGCCATGAGTGIACCCAAGTGGAAGTTCITCAGTGGTG CIT|CITG
GTGGGTGGTAGCCATGAGTGACCCAAGTGGAAGTTCITCAGTGGTG C|T|ICITG

CFHC CAGIC ACAAAGAAGANMIEC AC ANGTTINE C CARGGGGIA CAACACIHINEA ACAFRC AC
CCCCAGICACAAAGAAGANMSEC ACANGTIEC CANGGGIGIA CAACACHEEAACAFMICAC

AAfECITICCCITTT A AAATTAITC|TIACTGGAAAGCTGAGGAGTAGGCAGTGTHATT
AATCTCCCITTAAAATTATCITNACITTGAAAGCTGAGGAGTAGGCAGTGT AT

ACITGTGAGAIGA
ACITGTGAGAIG A

C A C AJGITNG
CA C AJGTHG

ACGC A A A CHENE C
ACACAAACCHESC

o
(=]



IGHVIII-5-1

GENE ALIGN SEQ

IVEGE A PR AR C AFRICER C A ARGIAJGIA C A AFRGEIN C A AfGIA AJG A FING C FIRGRTRTT C FENG| C A A A FING

PEYEG A FTRTRTE AR C AFRICFR C A ARG AJGIA C A ARG C A AfGA AJG ARG CFIRGETETT C fING( C A A AJTG

IVRNGEGI C A AFRNCRINGIC A A A CC A AJGRGIA C A CIGRNC A CRMA C AR A CRINGETNGI C A AJG|A G A A G
WAV GEGI C A AFTICITRGIC A A ACC A AJGRGA CACI G C ACFANE AR A CRIRGRTRGI C A AJGIAG A A G

D7
HUM
UAM

C A CAFIG A
CiG C AFING A

D9

;i A A C CFR C C A GG A
VB A A A CFR C C A JGRGHG
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IGHV2-5

GENE ALIGN SEQ

HUM
UAM

HUM
UAM

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

S AFGEGI A CACACRIRIRINGICFNC CACRGICERC CHEG CHNG CHEGIA C C AFRC C CFEEE C A FENGETNGY A
S AMGEG A CACACFIETRIG CFANC CACIGICERNC CHNG C NG CHNGIA C CJGFE C C CfENE C C FENGETHGY A

GTGCTGTGGTCAGGGACTCCTTCACGGGTGAAACATCAGTTTTCT
G TG C PTG TRGEGTGY A \GGRGI A CITNC C CPNC ARGGIGEGI AN A A A A C AR CIT GIElT T C N C N C C

GET T T GETNGEGRG] C FIN C A B C BN C FTIN A FERGH C FIRTN C N C C A C A JGRGEGEGET C FENTRGET C C C A |G
T T TCGTEGGRGY C FIN C A BN C BN C FINE A FIRGY C FITE C f C C A C AJGTRGRGET C IR CFN C C C A |G

AFRNC A C CRENTRGI A A RGRGY A G C FIRGRGETN C CF A CIGICFINGRGRINGI A A A CC C A CACANGACC CJT
G T C ACCPFETIGIA ANGGIANGT CFENGEGET C C TG CIGI CPINGRGRTNGI A A A CCCACACAJNGACCCHT

CACGICINGIA C CHEGIC A C CHENIE C N C FENGEGEGETIN C M C A CFR C AJGI C A C 1 A JGRTRGEGE A JGRTRGHG
CACIGICRGIA C CIINGIC A C CFENE C BN C FENGEGEGININ C NN C A CRN C AJGIC A CJII A [GRIRGRG A A FTNGHG

GETGTRGRGG C FINGRG A BN C CIGRIN C AJGIC C C C C ARGIGI A A A GG C C CTRGEG A [GETRGRG C FINTRG C
G T GITNGRGEG C FINGRG AP C CIJGER C AJGIC C C C C A AJGGEREA AGEG C C CIENGG A [GRIRGRG C FENTNGY C

A CFE C AFITENTE A FINTEGEGRG A fTNGH A TG AP A AJGICIGICFINA C AJGC C C AFRCFR CFIRGI A AJGIA G C A
ARGE C AFTNTEE A FERTRGEGRG A FINGH A FINGI AP A AJGICIGICFRA C AfGIC C C AR CPE CHINGI A AJG A G| C A

GG CMNCACCAFBCACCAAGGACACCIHNCCAAAAACCAGGTGGHNC CIINENA C A ARG
GACBCACCAFRCENC CAANGGIACACCHEICCAAAAACC CAGGITNGGT C CHERA C A AFNG

ACCAACAMGGACCC CIIGTINGGACACAGCCACAMANNE A CFINGHING C A CACAGIA C
ACCAACAMNGGA CC CFEGHINGIGIA CACAJGCCACAM AT A CRENGEING C A CIGRGI ARG A C

CACAAAIG
CACANGAIIRG

TACAAAAACCC
TNACAAGAACCC
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IGHV4-4

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGIA A A C A C CREGEINGEGET C I C CEN C CHN C CFINGEGEINGEG C ARG CFN C C C A G A FENGETNG A
ARG A A A C A C CFREGETRGEGET N C \ENTI C Ml C CFl C CFENGEGRTNGEG C ARG CFNC C C A G A FTRGHTRG A

GG CINC A AJGG CHING C AfGIA C AFINGEGEGEGEGT A FINGRGRG] A \GEGRTNG C CFN CFERGI AR C C C A G
GT GTCINC AAGG CITNG C AJGIA C AFTRGG A Gl AT AFTNGGG| A G GTNG C CINCITRGIAGIC C C A G

GG C N C A CFTNGEINGEGRGET C ' C fN C FINGETE C A C A JGRGEGEGHET C C FINGHEI C M C A fGRGRING C A fG C T
GG CF C A CHINGRTNGEGRGHT C ' C fN C FINGHET C A C AJGRGGRGRT C C NG C C C A JGRGRTRG) C A fG C T

Gl C ANGRGI] A NG CIGRGEGI C C C AJGRG A CFINGEGRTNGI A A JG|C C TRl C \GRGEGIREGI A C C CFINGEN C C C T
G C ANGG ARG CIGRGIG I C C C ARGIGI A CFIRGEGEINGE A A JG) C C [T T Rl GGl AGEA C C CIIRGHI C C C

C A C CFENGI C G| C FENGHIN C M C FINGEGETRGRG C BN C C AR C A G| C A G A [GRE A A C FTRGEGRTRGRGY A \GT T
C'A C CFINGY C IGI C NG C F C FENGEGTRGRG C BN C C AR C AJGI C AJGEI A JGEIN A A C FIRGEGRTRGHGE A IG C I

GGG T C CIGCCAGCCCCCAGGEG|IA AGGGEG C GG AGTGG A FNTEGEG GG A A AT C N A T
GGGT CCIGCCAGCCCCCARGGGA AGGIG C CIIGG AGTEGG A FTTRG GGG A A AFE CFl A BT

CAFBNAGTNGGIGIAGIC A CCAACIHACAACCCIGREC CCFHEC A AGAGHCIGAGEC A C C AFT
CAAAGTINGGEG AGIC ACCAACFERACAACCCKGERCCC CENCAAGIAGTECIGAGENC ACC AR

AFRNNC AfGRRANGIA C A AlGREC CAAGAACCAGT T CINC C CFENG A ARG C TG A NG C N C FTNGETRG A
AFRC ARGRE ARGIA C A CJGRRNC C A AJGIA A C CAJGRINH CFR C C CHING A A G C FING A IGY C BN C FENGETNGH A

CCIGIC CGICJGRGIA C A CIGG]C CIGETRGEE A FININ A C FINGETRG C fG) A |G A IG A
CCIGIC CIGICIGRGE A C A CJGRG C CIGRTNGEI A FININ A C FIRGINGY C |G A [GY A |Gl A

C A C AJGTNG
CA C AJGTNG

GACACAAACCHE
G CACAAACCHE
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IGHV1-3

GENE ALIGN SEQ

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

AFINGEG A CRENGRGI A C C FINGHG A [GRG A T C C Fl C PRI T INGEGRTNGEG C AJGC AJGIC C A C AJGEGEIN A A
AFINGGI A CRENGEGI A C CFTNGHG A FING A [T C C 'l C FINTE T TNGEGRTNGG C AMG C AJGIC C A C AJGGRT A A

GGGGCITGCCAAATCCCAGTGAGGAGG AAGGGAITCGAGGCCAGTCAAGGGG
GGGGCITGCCAAATCCCAGCIGIAIGGAIGG AAGTGAITTGAGGCCAGTICAAGGGG

AAFRREC CAFBC CACFERC CENGEINGHEN CANN CANCFRNA C AfGRGRTNGI C C C A CPRC C C ARGRGRI C C A
GICIINNC C AFINC C A CFC CHNGETINGET C I CANC C A C AfGRGIINGI C C C A CFNC C CAJGRGEN C C A

GIC[TTGTGCAGT C/TGGGG CTGAGGTGAAGAAGCCTGGGGCCITCAGTGAAGSG G
GCTCGTGCAGTCITGGGGCIIGAGGTGAAGAAGCCITGGGGCCTCAGTGAAGG

TO0T Cc clG c A AJGE c T c GG AT A EEEEEEEEEE cAaccElEEc A climalecliiglsiig ciia
T cificcli@cAAl@ECclTcilEEATAlAcclTcaAcc|oEEEE s c T AR CITERIEET /|

TG C AFTNTNGEGEGTNG CIGIC C AJGRGIC C C C CJGRGIA C A A AJGG| C ITTRG A \GETRG G A FTRGEGRGH A FINGG
T GCACTGGATGCITNCCAGGCCCCITGGACAAAGGC CTTGAGTGGATGGGATGG

AFNC AACIGCINGIG C A AFMNGGTNA ACACAAAAMAFITTC ACAGA ARG C C AJGGIGIC A G
AR C ARG CIG CFRINGEGI C A AFIRGEGEIN A A CACAAAAFBANTREC ACAG A ARGTHE C C ANGIGEG C A |G

AfGREC ACCAFINEA CCAGGGIACACAFC CIGCIGIAJGIC AC ANGC CFRA C AFTNGEG A IG| C FING A
ARG C ACCAFRRE A CC AGIANGIA CACIGRIC CIGICIGAGIC A C ANGC CFRA C AFIRGEG A IG C FENGH A

GICAIGCCITGAGATCITGAAGACACGGICITGTGTATTACITGTGCIGARGAG A
GCAGCCITGAGATCTGAGGACACGGCITGTGTATTACTGTGTGAGARG A

C A C AJGTNG
CA C AJGTNG

GINC AGIA AACCC
G CAGAAACCC
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IGHVIII-2-1

GENE ALIGN SEQ
A AGT CCITGTGTGAAGTTTACTGATGGAGTCAGAGGGGGAAAAATTTTACA
A AGT CCITGTGTGAAGTTTNACTGATGGAGTCAGAIGGGAGAAAAATTTTACA

G C C C AGINGEGIRETNG AGIA CRRNCFNC CRNGIC A A ARGIC CFI C FINGRGETNTE C A C C FINTEI A C FINGHG

HUM
UAM

HUM

UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

HUM:
UAM:

D7

HUM:
UAM:

D9

HUM:
UAM:

T ACAAFRNGA CCAAFRCPEIGI A A AJGIC CAAGGEGA CA AGG C C AFTNGER A NI A C il

C A C AJGTNG
C'A C AJGTHG

GACACAAANCT
GIA CACAAANGCIE

=
oo
==

101

GIC CINAJG CIGRGRTNTNGI AG A CRINCFRIC C CIGIC A A AJG|C C I C FERGEGETNTNT C A C C I TRINE A C FINGHG

T A CANGC ARG ARGICPRENTRGEGET C C AJG C ARG CIININC A C A A C ARGEGEG A N A [GRGETRGTRGRG G
CFENA CCIGIC AFING AJGICFENTRGIGET C C AfGIC ARG CFINE C A C A A C ANGGIG| A FT A [GEGETRGTRGRG G

TG C CAACAGTG AGING AR C A AJGEE AFTRGIA AT C N C ARGEGEGETNT A CF C ' C C A FING A |G
T GCCAACAGTGAGTGATCAAGTATGAATTCTCAGGGTTACTCHNCC CAG AIG

A CAAAFEA AAFTNTA ACAAFNCPENC A AJGICAACACCC CIHNTIE A AGTHG C AJGE C FNG C C
A CAAAFEA AATNEA ACAAFRNCENC A AJGICAACACCC CHEINEC A ANGTNG C ANGEE CHRNG C C

T TACAATGACCAATCIEGAAAGICCAAGGACAAGGTCATGTATTACTGTG AIG

TG AG



IGHV1-2

GENE ALIGN SEQ
Ve A FIRGEG A CAINGEGE A C C FIRGRGY A f[GRGY A BN C C fN C FIIN C FETRGEGRTNGRGI C AJGIC AJGIC C A C AJGRGHET A A
e A FRGEG A CRINGRG A C CFTRGRG A f[GRGY A FN C C R C FTRN C fTRTRGEGRTRGRG) C AJGIC AJGICFR A C AJGRGRT A A

IVEGE A JGRG C PN C C CRJARGET C C C AJGRINGI A FINGE A fGRA A AJGI ARG A FTRIRG A JGRIN C C A JGRTE C C A JGRGHG A
JEYE G A G C I C C CRARGITI C C C AJGRTNG A FTNG AGIA A AJGI ARG AFTRING AJGET C C AJGET C C A GGGl A

SVEGE A BN CFR C AR C C'A CHIIN C FERGEINGETN CAR CFN C C A C ARGRGRAGIC C C A CHC C C A JGRGETRGY C A
JEYE G A PN CFR C ARRIC CACFC CRERGRINGIC C CAECFEC C A C ARGRGRINGI C C C A CFJC C C AJGRGEI C C A

Gy G CT G GTGCAGT CITGGEGEGCITGAGGETGAAGAAGCC CIIGGGGCCITICAGTGAAGSG G
e G C T GG TG CAGT CITGGGGCIITGAGGTGAAGAAACCITGGGACCITCAGTGAAIGA

ST C M C CPFNG C A ARGRGY C PN C FERGRGI AN A C A CCHIREC A C CJGRG CFR A CFR AFE A FIRG C A C FENGG
[oyvieam s C M C CPFNG C A ARGRGY C BN C FENGRGEININ A C A CCRIRBC A C C ARG CFR A CFR AFE A FING C A C FINGHG

IVENGETG CIGEA C AJGRGIC C C CRENGEGI A C A A JGRGG C FTNTRGE A [GETHGRG] A FTNGEGEG A [T IEEEEEEEE GG A ' C A
NG G CIGA C AJGRGI C C C CEENGRGI A C A JGRGEGHGY C PTG A [GRTRGHG A MR T GG A C JGRG A BN C A

Al A C c ClT A AC AT EGGET GG CACAAACIAMGCACAGAAGTTTCAlGEG cRITCCRIG
WNEM A c cClT AACA[GTGGEGTAACACAAAC|TACIGCACAGAAGTTTCAGGG Cc ARG A G

YR C A CC ARG A C C AfGGRGIA C A CIGRTC C AFNC AJGIC A C AJGIC CFHA C AFTNGHG A G| C fTNG A |G C
e CGIC C ARTRGIA C C AJGRGEGIA C A CJIGRINC C AFNC AJGIC A C AJGIC CFER A C A FTNGEG! A BG C FING A |G A

UVE A GG C FTRGI ARG A PR CFIRGI A CJGIA C A CJGRG| C CGETRGET A FIN A C fINGETHGY C /G A |G A |G A
v A PG C CITNG A NG AP CRING I AJGRGIA C A CAJGIC C A C CFEATE A CPIENGTEGIREG A NG A |G A

D7
VR C A C A JGRTRG
VeI C A C A JGTNG

D9
FOVHGET C AfGRA A A C C C
WYHGET C AfGRA A A CCC
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IGHVII-1-1

GENE ALIGN SEQ
VR C FINGRGRGE C CRENGRGI A C C C ARGIC AfGIC C C I C FINGEGEGE A A JGRGE C [G) C FINGRGRGRG] C A C CFIN C A }GY C [
SEVEE C FINGRGRG C CRERGRGI A C C C AJGIC AJGIC A CPFE CFIRGGEG A A GG C [G) C FTRGRGRGRG] C A C CFIN C A JG| C [T

VR C C ARGRGRGRGI C AJGIC A C A C A CHIBIEIC AJGIC C C ARGIC CFENTRIN C FERGRGRGI C C A A CERCEINC C Al C
WEVH C C ARGRGRGRG C AJGIC A CACACHIREC AJGIC C C ARlC C CFTRIN CFENGEGEGIC C A A CFERGEIN C C Al C

IVETEGET A BGEAGIA C A C AFRIC C A AJGRGIC C C ARGRTRIN AN C C CFINGI C A G C NG A JGY C FN C C [GRTRGY A [T
WAV TGE C ARGRAJGIA C A C AFTIC C A AJGRGIC C C ANGHTRT AN C I C FTRGY C A G C fTRG A G| C f C C [GRTRGY A C

IVRNGEGE C C A AJGRGRG C ARGRGRGI C CIGIC A C AR C C CIGETRGEGHG A JGI A C AJGIA AFTNGEGRGEGI A C CFH C A
MEYHGEGE C C A CIGRGRG C ARGRGRGIC C A CACAFINEC C C AfTRGEG A AJGIA C AJGIC A CJIGRGRGEGIA C CFC A

SVEGE C [GRTRGE AGIC C CABGGA CACAAACCHENC C CHING C AJGGEGEA ARGIC A C A AJGIA C C A C C AJGG
[ GGG ANGIC C C AfGIA CACAAAFRCHENC C CRINGIC AFGRGRGE A ARG C AFRA AfJG A C C A C C AJGG

el c @@ cl@iciiccal@accac ABEEEc Al@gci@@ccccal@aal@cal@enmrdil@@eeedc
WZVE C 16 G cl@iclic c Al@ A C c A C AlE AlC R T T

VRN GEGEGEG C A G A C IGRTRGHT C C G C [GRTNTRGH A (G C A JGRGHT C A FINTRGRGETETNTNT A C FENTNT C C C FINGH A

UAM:

Ve G C A A ACGG CCIINCFIG CCAAGGACPHCACIEGICACCPHNCPHNCACTCHSTCACANGT TG T
UAM:

HUM:

UAM:

HUM

UAM:

D7

HUM: (& ¢ g e ir ¢ e

UAM: [N 't

D9

SUGE C 'TTG C ARG A A AC
[WE TG C AFTNG AGG C C
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IGHD1-1

U9
HUM:
UAM:

ur
HUM:

UAM:

CAGAIT CIT G A A
CAGATTCITGAA

C A C GGG
C A C AJGTNG

GENE ALIGN SEQ

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GGT ACAACHGGAACKAC
GGT ATIAACITGGAATGAC

C A C CJGITNG
C A C FINGETNG

G CCAAAACIEG
GINC CAAAA CHNG
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IGHD2-2

U9
HUM:
UAM:

ur
HUM:

UAM:

AGGATTTTGTG
AGGATTTTGTG

C A CPFINGHTNG
C A C [ TRGNTNG

GENE ALIGN SEQ

HUM:
UAM:

D9
HUM:
UAM:

AfGG ATATTGTAGTAGT ACCAJGCITGCITIATGCC
AIGG AITIATTGT AGTGGTGGTAIGC TG CTATACC

CA C AJGTHG
C A C AJGITNG

TN C CCAAANGCC
T CCCAAAGCC
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IGHD3-3

U9

W/ A G GTTTGGGGT
el A G GTTTGGGGT

ur

HUM: [opu:Sgey /v ¢ v ¢
JEVE C A C FERGETRG

GENE ALIGN SEQ
e G T AT T ACGAITTTTTGGAIGTGGTTATTATATCC
e G T AT TACTATAGTTGGGGTAGTTATTATAAC

D7

HUM: [oQu:SgeRy:y ¢ v ¢
WAV C A C A JGRTRG

D9

;i AR C AAAAACCC
W AR C A AAAACCC
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IGHD4-4

U9
HUM:
UAM:

ur
HUM:

UAM:

GGCTTTTTGTG
GGCTTTTTGTG

T ACITGTG
TGCTGTG

GENE ALIGN SEQ

HUM:
UAM:

D9
HUM:
UAM:

G A CPBA CAGREA ACFRNA C
TG|A CIA CIGRGRING A CFN A C

CA C AJGTHG
C A C AJGITNG

AJGIC AAAAACIEG
GGCAAAAACHA
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IGHD5-5

U9
IUVETEGE G A FENTSGET C

BT G G T T AT T G T|C

ur

MG A CITGTGC

WAENG A CITGT G

GENE ALIGN SEQ

GGG T GG AT A c AJG CIT AT CEEEEEEEE GT TAC
uav: EEE - - - - - - E e
D7

Sl C A C AJGT G

WANEl C A C AJGT G

D9

UVE A fGIC AfGIC A A C C A
[ A G C AfGIC A A C C A
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IGHDG6-6

U9

VR A A JGEIERTET C FENGE A A
EVEE A A JGRTRTET C FENGE A A

ur

;UEN C A C A JGTNG
VR C A C A JGRTRG

GENE ALIGN SEQ
:eaGE A FGRIN A B A BGE C A BGY C B C fIGN C C
YR G A (G A T A BGY C A G C FERGRGET A C

D7

VN C A C A JGRTRG
WAV C A C A JGRTRG

D9

VNG C C AfGRA A A C CC
[WHGY C C AfGRA A A C CC
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IGHD1-7

U9
HUM:
UAM:

ur
HUM:

UAM:

CIGG AT T C/T G A A
CIGG AT T CITGAA

C A C AJGHING
C A C AJGTNG

GENE ALIGN SEQ

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GGTATAACTGGAACITAC
GGT ATIAACITGGAACTAC

C A CTNGITNG
C A C FINGETNG

G CCAAAACGE
GINC CAAAA CHNG
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IGHD2-8

U9
Gy A GG ATTTTGTG
e A G G AITTTTGTG

ur
HUM: [opu:Sgey /v ¢ v ¢

[OViHI C A C FERGTNG

GENE ALIGN SEQ
el Al G AT AT TEGT ACcITGGTGGTGRIT ABIRIT G C|T AT A CC
AR A GG AT ATTCT \BIRIGTGETCGT AlGcTaclmacl@cc

D7
HUM: [oQu:SgeRy:y ¢ v ¢
WAV C A C A JGRTRG

D9
IUVENT C C C A A ARG C C
[WH T C C C A A AMGIC C
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IGHD3-10

U9

W/ A G GTTTGGGGT
el A G GTTTGGGGT

ur

HUM: [opu:Sgey /v ¢ v ¢
JEVE C A C FERGETRG

GENE ALIGN SEQ

UG T AIT'T A CIT AT GG T T C AGG G| AG T i T ATTATAAC
UAM: [ urggud ey v gy - - - - - - - - - AGT G GT GG A CCIMAFTNE A C A AC
D7

HUM: [oQu:SgeRy:y ¢ v ¢

WAV C A C A JGRTRG

D9

;i AR C AAAAACCC
W AR C A AAAACCC
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IGHD4-11

U9
UV GG C FESTE T TG G
UAM: |6 eT o e e e

ur
VTG C FERGTG

[VUETS A C FERGETNG

GENE ALIGN SEQ

VTG A CPR A C AJGRIIEEEEEE A A CRNA C

[RNHR TG A CFR A C AJGRING CFAR A A CFNA C

HUM: [ogu§ /' g ¢ ¢
C A C AJGITNG

D9
IUVRGEGI C A A A A A CFTNG
(JWHR AG C A A A A A CHNG

[
=
=
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IGHD5-12

U9
IUVETEGE G A FENTSGET C
BT G G T T AT T G T|C

ur
UEEGE A C FERGTNG

UAM: | ¢/ opoy ¢ vy e

GENE ALIGN SEQ
;i G T GG AT AT AIGRT GG C|TACI[GIA[TT AC
PEVE GGG A IRl Gl A FINGEGI CFN A C A AR A C

HUM: [oQu:SgeRy:y ¢ v ¢
WAV C A C A JGRTRG

D9
UVE A fGIC AfGIC A A C C A
[ A G C AfGIC A A C C A
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IGHDG6-13

U9
VR A \GEGETRTET C FENGE A A
EVEE A fGEGT T C FENGE A A

ur
;UEN C A C A JGTNG
VR C A C A JGRTRG

GENE ALIGN SEQ

U GEGEGET A B A JGI C A JG) C A G C Gl TN GRG A C

SR GGG A FH A BGI C AGI C A G| C A Gl C FIRGEGETN A C

D7
VN C A C A JGRTRG
WAV C A C A JGRTRG

D9
VNG C C AfGRA A A C CC
[WHGY C C AfGRA A A C CC
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IGHD1-14

U9
HUM:
UAM:

ur
HUM:

UAM:

CIGRGI AN C CfGIA A
CAGATTCITGAA

C A CAJG CJG
C A C AJGTNG

GENE ALIGN SEQ

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GG T AMNA ACCI GG A ACCAC
GG T T T A ACHNGGEGAACIA C

C A CJINGNN C
C A CFHIGHH C

G T CAAAAACIEG
GICAAAAACING
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IGHD2-15

U9
Gy A GG ATTTTGTG
e A G G AITTTTGTG

ur
HUM: [opu:Sgey /v ¢ v ¢

[OViHI C A C FERGTNG

GENE ALIGN SEQ

;i A GG AT AITTGT AGTGGT GG T AGBIIG CT GCITIACTCC
LB A G G AT AT T GTIAIGT GG TEEINAGT GG CTGCTACKGCC

HUM: [oQu:SgeRy:y ¢ v ¢
C A C AJGITNG

D9
IUVENT C C C A A ARG C C
VWHR CPEC C C A A ANGIC C

[
=
=
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IGHD3-16

U9
Gyl A GG T TTGAAGT
el A G GTTTGGGGT

ur
HUM: [opu:Sgey /v ¢ v ¢

[OViHI C A C FERGTNG

GENE ALIGN SEQ
oy G T AT T AITGATTACATTTGGGGGA|GT TIA|TCGTTATACC

VWHE G T A TEEEERN G AT T AITGTTTGGGGAAGT TATCGTTATACC

;s C A C AJGIC A
JWHR C A C AJGC A

D9
UV AP C AfGRA A A C CC
W AR C A AAAACCC

118



IGHD4-17

U9
HUM:
UAM:

ur
HUM:

UAM:

GGCTTTTTGTG
GGCTTTTTGTG

T ACITGTG
TIACITGTG

GENE ALIGN SEQ

HUM:
UAM:

D9
HUM:
UAM:

G A CPRA CIGRGRINGI A CRN A C
GG CMNA CAGTEA ACFRC C

CA C AJGTHG
C A C AJGITNG

AJGIC AAAAACIEG
GGGAAAAAC|TG
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IGHD5-18

U9
HUM:
UAM:

ur
HUM:

UAM:

T GG T TIAT CIGT C
TGGTTATTGTC

GACITGTG
GIACITGTG

GENE ALIGN SEQ

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GTGAATATAGTGGCTACGAJITTALC
GTGGATATACTGGCTACGGTTATC

CA C AJGTHG
C A C AJGITNG

AJGIC AfGIC A ACC A
AGCIGRGIC A A CC A
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IGHD6-19

U9

VR A \GEGETRTET C FENGE A A
EVEE A fGEGT T C FENGE A A

ur

;UEN C A C A JGTNG
VR C A C A JGRTRG

GENE ALIGN SEQ
VGGG A B A BGY C A JGTRGG C FINGRGETN A C
VR GGG A B A BGY C A JG) C fGRGY C FIRGRGET C C

D7

VN C A C A JGRTRG
WAV C A C A JGRTRG

D9

VNG C C AfGRA A A C CC
[WHGY C C AfGRA A A C CC
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IGHD1-20

U9
HUM:
UAM:

ur
HUM:

UAM:

CIGG AT T C/T G A A
CAGATTCITGAA

C A C AJGHING
C A C AJGTNG

GENE ALIGN SEQ

HUM:
UAM:

D7
HUM:
UAM:

D9
HUM:
UAM:

GGTATAACTGGAACGATC
GGTATIAACTGGAAITG AT

C A C CJGITNG
C A C FINGETNG

G CCAAAACIEG
AFBNC C A A A A CFENG
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IGHD2-21

U9
Gy A GG ATTTTGTG
e A G G AITTTTGTG

ur
HUM: [opu:Sgey /v ¢ v ¢

[OViHI C A C FERGTNG

GENE ALIGN SEQ

il A G C AT AT TC TG CTGCGCTGCARMIT TG CITIATTCC
WASM A GG AlTATTeT AT GeT TG cRMTGCcITAcClacc

HUM: [oQu:SgeRy:y ¢ v ¢
C A C AJGITNG

D9
IUVENT C CRRA A ARG C C
[WH T C C C A A AMGIC C

[
=
=
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IGHD3-22

U9

Gyl A GG T TTGAAGT

iR A G G T TTGAAGT

ur
HUM: [opu:Sgey /v ¢ v ¢

[OViHI C A C FERGTNG

GENE ALIGN SEQ

FUVHE G T AT T AGEEEEEES C T AT G AT AIGT AGT GGEEET T ATT A CIT AR
VWHR G T AT T AT G AITET AT G AT ACTEEET GCGCGCGCEEIETTACTATTAAAIG|C
D7

HUM: [oQu:SgeRy:y ¢ v ¢

WAV C A C A JGRTRG

D9

;i AR C A AAAACERC
wWHm AR C A AAAACPERC
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IGHD4-23

U9
HUM:
UAM:

ur
HUM:

UAM:

GGCTTTTTGTG
GGCTTTTTGTG

TGCTGTG
T ACITGTT

GENE ALIGN SEQ

HUM:
UAM:

D9
HUM:
UAM:

TG A CPR A CIGRGRTNGEGEIN A A CRNC C
TG A CAA CIGRGRINGEGEIN A A CRR C C

CA C AJGTHG
TIACAGTG

AJGIC AAAAACIEG
GG CAAAAACIG
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IGHD5-24

U9

IUVETEGE G A FENTSGET C
WEVE T A FESTEGET C A [GNG

ur

VGG C C [GHTNG
UAM: [og§ o e

GENE ALIGN SEQ
VS GET A BGE A IGE A FTRGRG CPNA C A AR A C

(VRS G ANG AFNGEG CFNA C A AR A C

D7
HUM
UAM

CA C AJGTHG
C A C AJGITNG

D9

UVE A fGIC AfGIC A A C C A
[ A G C AfGIC A A C C A
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IGHDG6-25

U9

VR A \GEGETRTET C FENGE A A
WEVEE A \GEGETRTRT C CJG A A

ur

Ve C }G C A JGR C
VR C A C A JGRTRG

GENE ALIGN SEQ
S GRGEGETN A BN A BGE C ANG CIGRGY C BN A C
VR GGG A FTH A BG C A JGRTRGEG] C N A C

D7

;s C A C A A FING
JWHR C A C A ARG

D9

VG A C AfGGA AFRIC C C
G A C AfGGA A A CCC
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IGHD1-26

U9
HUM:
UAM:

ur
HUM:

UAM:

T GG AT TCTGAA
T GG ATTC|TG|IAA

C A CIGGTHG
CATGGTG

GENE ALIGN SEQ

HUM:
UAM:

D9
HUM:
UAM:

GGTATAGTGGGAGCTACITALC
GGTATAGTGGG AGCTACIETAC

C A CPFINGHTNG
C A C FINGETNG

G CCAAAACIEG
GTCCAAAACHG
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IGHD7-27

U9
UVE GGG T T GRG C [T

[WEVE GGG T TG RG C [T

ur
HUM

UAM

C A CPFINGHTNG
C A C CJGITNG

GENE ALIGN SEQ
;e C BN A A C FENGEGEGRG A

VR C P A A C FTRGEGRGRGH A

D7

HUM: [oQu:SgeRy:y ¢ v ¢
UAM: [og§ c gy ¢ e

D9

;ieams A C AAAAACCA
[oyves A C A AAAACCA
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IGHJ1P

U9
HUM
UAM

ur
HUM

UAM

C A CJGETNGHT T TG

CGTGTGTTTTG

C A C GG C
C A CFINGHG C

GENE ALIGN SEQ
HUM:

UAM:

HUM:
UAM:

A A AFGGRTNG C FINGRGRGEGRGI C C C CRINGRGIA C C CJGIA C C CGIC C CHNGEGE ARG A C CIGIC AJG C C A C
A A ARGRGETNG C FINGRGEGRGRGI C C C CPERGEGI A C CHIRGE A C C CIGIC C CHINGHGI AJGIA C C A C AJGIC C A G

AFEC A
A CCA

130



IGHJ1

U9

IUVE TG GRGETET C FENGET

EVVE TG GRGRTETE C FINGY C

ur
HUM: [opu:Sgepyey ¢ v ¢
JEVE C A C C JGRTRG

GENE ALIGN SEQ

SEGE C FERGI A AR A CRENIN C C ARGIC A CPINGRGRGRGI C C AJGRGRGIC A C C CHINGEGEI C A C CIGEI C flN C C Y C
JEVEGE C CIG A AFRA CRININC A AJGIC A CRENGRGRGEGI C C ARGRGRGI C AFIN C CFERGRGEIN C A C CJGRT C fN C C I C

HUM: Qg ¢ e e
UAM: Qg el e n
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IGHJ2

U9

W/ T GTGTTTTTGT

Ve T G T GTTTTTGT

ur
UGG C FERGTG
UAM: |6 CTgeg ety e

GENE ALIGN SEQ

;e C B A C FERGRGETN A C BN C fGY A BN C fl C FIRGRGRGRGY C CIGRITNGRGI C A C C CFENGRGHT C A C FESGHIN C BN C C i
[SNem C ' A C PTG A C BN C fGY A BN C FlN| C FIRGRGRGRG C CIGRTNGRGI C A C C CFERGRGET C A C CJGHIN C BN C C fiF

HUM: gogi§ ¢ ¢
UAM: [egu§ ¢
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IGHJ2P

U9

IUVEGE C FINGETET C A FESGET

WEVEGE C FTRGETET C A FTRGET

ur
oy T AGT G TG
Ly T A G T G TG

GENE ALIGN SEQ

SeGE C PN A C A ARGRTRG C FENINGRGY A G C A CRINGRGRGRGI C C AJGRGRGI C AfGIC C CIGRGIC C A C CJGRIN C Bl C C
EVEG C PR A C A ARGRE A CFITRGRG A fG| C A CHINGEGEGEI C C AJGRGHG C AJGIC C CfGRGIC C A C CJGRI C N C C

;lH C FINGRGRG A A C [GRT

[ C FTNGRGRG A A C fTNT
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IGHJ3

U9

HUM:
UAM:

ur

HUM:
UAM:

AGGTTTGTGTC
GGGTTTGTGTC

C C C FINGHTNG
C C C [ ITNGNTNG

GENE ALIGN SEQ

TGATGCTTTTGATATCTGGGGCCAAGGGAATGGTCACCGTCTCTT

HUM

UAM:

HUM:
UAM:

TGATGCTTTTGATATCITGGGGCC C|TIAGGGGTH

CAGG T
CAGGT
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IGHJ4

U9

Gy A GG T TTTTGTG

iy A G G TTTTTGTG

ur
SEEN C A A FERGETNG

[OViEIN C A A FERGETNG

GENE ALIGN SEQ

;e A CFR A CPRENTRINGI A CHN A CEENGEGRGRGI C C AJGRGRGIA A C C CHINGRGET C A C CJGHE C BN C C FN C A fGRGHT
ove A C A CFTITRG A JGT A CFINGRGEGRGI C C AJGRGEGIA A C C CRERGICFN C A C CRGEI C BN C C flN C A GG T
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IGHJ5

U9

VR C A JGRII C FENTRGY C C

WEVEE C A JGRTRT C FINTRG C C

ur
SEEN C A A FERGETNG
VR C A A FERGETRG

GENE ALIGN SEQ

;e A C A A CPRENGRGETNI CIGIA C C C CRINGRGRGRGI C C AJGRGRGEA A C C CRENGRGEIN C A C CIGRE CEN C CFlN C A
v A C A A CCANGRINH CIGRA C C C CHNGEGRGRGI C C AJGRGEGIA A C C CRIRGEGEIN C A C CIiGRR CFNC C C C A

HOM:
UAM:
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IGHJ3P

U9

WG GGGTTTTTGG
e A G G AITTTTTGG

ur

HUM: [oggey ¢ /ey v ¢
UAM: [ogey ¢ oy v ¢

GENE ALIGN SEQ

;e C FETRGI C A JGRTRTNGEGI A CPININ C C C AJGRGI C CGI A C A JGETRGEGET C FENGEG) C FENT C FINGH A fGRGRGRGET C A
[sVE C PTG C A JGRTRTRGEG A CIINI C C C A JGRG] C FINGE A C A JGRTRGEGHETN C FINGEGY C IR C FINGY A [GRGEGEGET C A

HUM:
UAM:

@ [o]
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IGHJ6

U9

W/ T GGGTTTTTGT

VB T G GGTTTTTGT

ur
HUM: [ogi§ /v v et e
UAM: [egi§ o o crue e

GENE ALIGN SEQ
M AT T A clflacTacfacfiacl@eTAlTGGacl@TcrcccllGc cRlAAGEGACCAC|EE
vav: NS - - - - - - - - - A N B BB-BEIM R

;e C A C CJIGRE C BN C C BN C A JGRGHT

[ETS C A C CJGRE C N C C N C A JGEGHT
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