UAMs and RSSs of genes in syntney block alginments
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ5
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ4
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ3
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ2P
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ2
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ1
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHD7-27
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHJ1P
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHD1-26
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Group 2 with 1 units in hum and 1 units in org
Group 2 unitl 0 vs unit2 0 IGHD6-25
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 0 IGHD5-24
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 0 IGHD4-23
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 0 IGHD3-22
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 0 IGHD2-21
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 0 IGHD1-20
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 0 IGHDG6-19
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 1 IGHD5-24
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 1 IGHD4-23
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 1 IGHD3-22
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 1 IGHD2-21
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 1 IGHD1-20
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 1 IGHD6-19
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 2 IGHD5-24
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 2 IGHD4-23
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 2 IGHD3-22
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 2 IGHD2-21
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 2 IGHD1-20
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 2 IGHDG6-19
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 3 IGHD5-24
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 3 IGHD4-23
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 3 IGHD3-22
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 3 IGHD2-21
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 3 IGHD1-20
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e GEIN C C A A A A CPHNG

o

Alignment stats: °’M’: 15, °I’: 0, ’D’: X7

PI: 88.23529411764706



Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 3 IGHDG6-19

U9
;U A FGEGETRT C FINGY A A

0):{epi A FGEGTTNT C FINGY A A

ur
;eI C A C A JGHTNG
0ieRll C A C A JGRTRG

GENE ALIGN SEQ

G GG T AITIAIGC AJGT GG CITGGTAC
0 TeR i GG A BN A B A G C ARGI C |G A C FIRGEGETN A C
D7

VR C A C A JGRTRG

ORG:

D9

GVHGY C C AfGRA A A C CC

Alignment stats: °’M’: 18, ’I’: 0, ’D’: 0, ’X’: 3
PI: 85.71428571428571



Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 4 IGHD5-24

U9

AT GGTTATTGTC

VI T GGTTATTGTC

U7

GG C ClaT e

wIHllc A clTeTcc

GENE ALIGN SEQ

aov: [EINENEORN - - - - - TGGCITACAATTAC
TP T GIEEEERC AT AT A C[T GG CITAC@GETTAC
D7

VR C A C A JGRTRG
el C A C A JGHING

D9
;e A G C AfGIC A A C C A
(el A G C AJGIC A A C CA

Alignment stats: °’M’: 13, ’I’: 5, ’D’: 3, ’X’: 4
PI: 52.0
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 4 IGHD4-23

U9
HUM: [e e og i it e e

0 {eR Gl A C FINTNTET TGN NG

ur
UETG C FERGTNG
ORG: [If ey v ¢ v ¢

GENE ALIGN SEQ

IUVENTEGE A CFE A CElGRGRTRGEGET A A CINC C
0 TeR NG A CRN A C ARl G A A CFRA C
D7

VR C A C A JGRTRG

el C A C A JGHING

D9
GOUH A G C A A A A A CPFNG
e GEGI A A A A A CIING

Alignment stats: °’M’: 14, °I’: 1, ’D’: 4, ’X’:
PI: 70.0
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Group 3 with 4 units in hum and 5 units in org
Group 3 unitl 0 vs unit2 4 IGHD3-22

U9
i A G G T T TG A AGT

e A GG T TTGGGGT

ur
HUM: [opu:ggey /v ¢ v ¢
0eRl C A C FINGETNG

GENE ALIGN SEQ
e G T A/T T A CTAITG AT A/ GT AIGT GG TTATTACTAC
el G T AT T A CITIAIT AlGT GG T AGTGGTTAITT AT AAC

D7
VR C A C A JGRTRG
el C A C A JGHING

D9
;i AR C A AAAACPERC
e AFNC A AAAACCC

Alignment stats: °’M’: 26, ’I’: O, ’D’: 0, ’X’: b
PI: 83.87096774193549



Group 4 with 1 units in hum and 1 units in org
Group 4 unitl 0 vs unit2 0 IGHD1-1

U9
;lH C A JGY A FTS C FIRGY A A

0)i{epl C A IGI A IR C FIRGE A A

ur
HUM: [opu:Sgey ¢ ¢ v ¢
0ieRll C A C A JGRTRG

GENE ALIGN SEQ
VGG A C A A CITRGRGE A A CfG A C
0 IeR i GEGET AN A A CRENGEGI A A FTRGI A C

D7
VRN C A C C JGRTRG
ORG: [epuggey @ ¢ ¢

D9
VRGN C C A A A A CFRC
e GEIN C C A A A A CPHNG

Alignment stats: °’M’: 15, ’I’: O, ’D’: 0, ’X’:
PI: 88.23529411764706



Group 4 with 1 units in hum and 1 units in org
Group 4 unitl 0 vs unit2 0 IGHV (IT)-1-1

GENE ALIGN SEQ
;e C FENGRGRG C CRINGRGE A C C C AJGIC AJGIC C C N C FINGRGEGE A A fGRG C }G) C FIRGRGRGRG C A C CFIN C A JG| C I

0){epl C FINGRGRGI C CIINGHGI A C C C AJGIC AJGIC A C N C FIRGEGEG A A JGRG C G C FINGRGRGRGI C A C CFN C A IG) C |1

VR C C ARGRGRGRGI C AJGIC A C A C A CRIRIIC AJGIC C C ARGIC CFENTRIN C FERGEGEGI C C A A CERCEN C C ARl C

0{ep il C C AJGRGRGRGI C AJGIC A C A CACHIRIC ARGIC C C A C C CHININ C FIRGRGEGI C C A A CFERGEIN C C A Bl C

IOVETRGE A BGEAGIA C A C AFRC C A AJGRGIC C C ARGRIRIN A MR C C C NG C A G C FINGE A iGY C BN C C |GG A I
0 eR TG C AfGIANGIA C A CAFBC C A ANGRGIC C C AJGETRT A B C N C fIRG C A G C FTRGY A fGI C N C C JGRIRGE A C

IVENGEGE C C A ARGRGEG C AJGRGEGI C CIGIC A C AR C C C IGETRGEGEG A
0 eE GG C C A CIGRGRGIC AJGRGRGIC C A C A C AR C C C AFTRGEGI A A

D7
IVEGE A C ARGE A A
eR Gl A C AGIC A

D9
;i GE A C ACAAACCHE
0 les G A C A CA A AFE CPT

Alignment stats: °M’: 171, ’I’: O, ’D’: 1, °’X’: 10
PI: 93.95604395604396
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Group 10 with 1 units in hum and 1 units in org
Group 10 unitl 0 vs unit2 0 IGHV1-2

GENE ALIGN SEQ
;e C A FGRGRTRG) C A JGY C FIRGRGINGY C A JGHTN C FINGHRGEGRGY C FING A [GRGRTHGI A AJGI A AJG C CFENGRGEGRG C C I C
0{epl C A JGRGHTN C C A G C FINGEGTRG C A JGHTH C FENGEGEGHGE C FINGI A \GEGHRTRG A AJGA A A C CIIRGRGEGI A C C Il C

;e A FGTRGI A A RGRGETN C BN C CRINGI C A AJGRG C PN C FIRGRGI A FNA C A C CRIRBIC A C CPGRGI C BN A C BN A FIY A
) {ep il A JGRTRGI A ARGIAFRNCFN C CRERGIC A AJGRG C FIN C FIRGEGRTNI A C A C CRIRB C A C C AJGICFR A CFl A fIE A

VTG C A CITRGEGRGTNG CIGIA C AJGRGIC C C CRENGEGI A C A A JGEGHGH C FINTRGH A [GRTHGHG] A FENGHRGHG A FINGG
e TG C A CIENGEGRGRT NG CJG A C AfGIGIC C C CFINGHG A C A JGEGGHG C FTRTNG A [GRTRGHRG A FINTRGEGY A C |GG

VR AP C A A CCCFERA AC AJGRINGEGEINGEGIC A C A A ACFERAFRG C A C AJGIA ARGRINTNE C A GGG C FING
e AR C A ACCCPFRA ACAGTNGGTNA A CACAAACPEACHGICACAJGA AT C AGGGE C AG

IVRNGEGET C A C C AFTRGIA C C AfGRGRGIA C A CIGRRC C AR C AJGIC A C ARG C CFN A C A FENGEGH A |G C FINGH A
) ep il A JGET CIGIC C ARG A C C AJGRGRG A C A CIGFIC C AFINC AJGIC A C AJGIC CFHA C AFTNGEG A |G C fTNG A

we: B O B A EFE BN BB BB I B AN
MG A Algccli@algalmciieal@@acacal@ccacclmaiaacltar el AGAG 2]

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
e G C AfGGA A ACCC

N
N

Alignment stats: °M’: 273, ’I’: 0, ’D’: 1, ’X’:
PI: 92.22972972972973
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Group 10 with 1 units in hum and 1 units in org
Group 10 unitl 0 vs unit2 0 IGHV(III)-2-1

GENE ALIGN SEQ
oG A AfJGT T T ACITG AT GG AGTICAGIAIGGGGGAAAAATTTTACAGCC CC C ARBMEEEG T G
el G A A[GTTTACITGAITGGAGTCAGAGGGAGAAAAATTTTACAIGCC CITAGCIGGTH

UGG A G A CRRNCER C CRENGIC A A AJGIC CIN C FENGEGETNTN C A C CRENTNE A C FENGRGETNE A C ARG C A BT
el G AGIA CRNCFRIC C CIGIC A A AJGIC CJF C FENGEGETNTNIE C A C CHINITNE A CFAINGRG CFR A C CfG C A T

VEGE A G C FERTRGEGET C C ARG C AFIRGI CRERIN C A C A A C AJGRGEG A PN A [GRGETRGRINGEGRGEINGI C C A A C A G
) {eR Gl A NGl C FINTRGEGET C C AJG C AFIRG CFRININ C A C A A C AJGGGI A FIN A [GRGETRGETRGEGRGTNG C C A A C A G

/R T G AGT GIAT CAAGTADNG A AT CITNC A[GGGT T A CITNCIINC C ARG A[/G'T A C A A AJTIA A
e TG A JGRTNG AP C A AJGT AFTRG A AFTRE CFN C ARGRGEGRTNE A CFANCI C C AfTRGIANGTHA C A A AFE A A

e AR A A C A AFBRCERC A ARGIC A ACACCC CPHINTINENNA AGHING C ANGE CRING C CRENE A C A A FINGH A
ee AR A A C A AFRNCFNC A AfGIC A ACACCCPHINTRT C A AJGITNG C AJGRE CITRGIC CIINE A C A ARG A

VR C C A AFBRCRING A A ARG C C A AJGRGIA C A AJGEGHT C A TG A FIRH A C fTRGETRG A [GRTRG A
0epl C C A AFINCIINGIA A AJGIC C A ARGIGIA C A AJGRG C C ARG A fINTE A C el THG A \GRTRG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
UG A C A C A A ARG C T
0es G A C A CA A AJG CJT

Alignment stats: °M’: 280, ’I’: 3, ’D’:
PI: 95.23809523809523

K
>
\1
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Group 10 with 1 units in hum and 1 units in org
Group 10 unitl 0 vs unit2 0 IGHV1-3

GENE ALIGN SEQ

;e C A FfGRGRT C C A G C FERTNGINGY C A JGHTN C FINGHRGEGRGE C FING A [GRGRTNGI A AJGI A A G C CFENGRGEGRG) C C I C
0i{epl C A JGRGIN C C A G C I C [GRTRGY C A JGHT C FENGRGEGHGE C FINGY A \GRGHRTRG A AJG A A G C C FIRGRGRGRG) C C I C

;e A fGTRGE A A JGEGETRIE C CFRNGY C A A GG C FIH C FINGEGY A BT A

cacclg

T C A CFl A G C

){epl A JGETRGI A ARGRGET CFN C CRERGIC A AJGRG C FIN C FIRGRGI A SR AN A C CHAINIE C A C CIGIEEEEES A CFN A C T

Ve A FERGE C M A BERGE C A FERTRGRGRGRTNGY CfIGI C C ARGRGIC C C C CIGEGEA C A A A GG C FENING A fGTGRGY A [T

R TIEEE Y | ATNG C A CPERGRGI ARG CFN C C AJGRGI C C C CINGEGI A C A A A JGRG C FTTRG A \GETRGRG A T

VR GGG A FTRGRG AP C A A CIGICRINGEGIC A AFINGEGEIN A A C A C A AAAFBARINIEC A C ARGA AJGRTRNT C C
0 {eR I GRG G A FINGEGI A PN C AJGICIGICIINGEGI C A AfTRGEGETN A A C A CA A AAFRAFTNTIC ACAJGA AJGTNE C C

Ve A fGRGRG C AfGEARGEINC A C CAFRRIIA C C AJGRGEGEA C A CAFRC CIGICIGAJGIC A C AfGC CENA C A FING
) ep il A FGEGRGI C ARGIAJGRTI C A CC AFIRE A CC AfGAJG A CACIGTIC CIGCIGIANGIC A C AJGIC CFRA C AFDG

SIVEG A G C FTRGL ARG C AGI C CIIRGI A JGI A FN CFIRGI A AJGRA C A C GG C FINGETRGET A FINTH A C FERGETRGE C |Gl A |G
) {eR Gl A NGI C TG A JG(C AJGIC CITRGI A G AP CFTRG A fJGRG A C A C GG C FENGRTRGHT A FINT A C fINGETE GG A |G

HUM:
ORG:

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
s CGIN C AfGGA A ACCC

Alignment stats: ’M’: 276, ’I’:

PI: 91.0891089108911

7,
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Group 12 with 1 units in hum and 1 units in org
Group 12 unitl 0 vs unit2 0 IGHV4-4

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGIN C [GRGRGI C C C AJGRGI A CFTRGEGTNG A A JGY C C FINE C JGRGRGRGY A C
0)i{epl C A \GRGTRGI C A G C FTRGH C A JGRG A JGRTH C BGRGHGY C C C A JGRG A C fINGEGRTNG A A G C C FINTNTNGEG A \GE A C

;e C CHENGRT C C CENC A C CPEINGY C fG) C FINGEIN C BN C FENGEGETNGRGI CFN C C AFRIC ARG C AJGRE A fGRIN A A C i
epl C CIIRGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FINGEGRTRGRGI CFN C C AR C AJGIC A G A G A A C T

Wy G G T GG AGTTGGGTCCIGCCAGCCCCCAGGGAAGGGG CITGGAGTGGATTGGG
)R GRGETRGRGY A BGY C FIRGRGRGT C CJGIC C AJGIC C C C C AJGRGHG A A [GRGRG] C C FTRGRGY A \GTRGHG A FTNTRGEG G

VG A A AR CFER AFE C AFE AJGRINGEGEGI AGIC A CC A ACFBA CAACCCHIGENC C CRNC A AJGIAJGEH C |G
R Gl A A AFNCRR AR C A A AfGRTRGRGEGI A G C A CCAACBEACAACCCIGREC CCFHEC A ANG AJGE C |G

VR A GEIN C A CC AFBAFRRC AJGRRANGIA C A AfGRRC C A AfGIA A C C AJGRTNT CFN C C CFHENG A A [G C FINGH A
ep AJGE C A CC AFRAFNC AfGRRANG A C A CIGFINC C A AJGIA A C C AJGRITNE CFC C CFING A A G C TG A

UVEGE C BN C FERGEINGI A C CfGI C CIGICIGRGI A C A C GG C CIGRTRGHT A FIH A C FIRGEITNGE C iGY A IGY A JG A
0 {eR Gl C ' C FIRGRTRNGI A C CJGIC CIGICIGRGI A C A CJGRG C CGRTRGHT A FINE A C fENGETRGY C /G A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
e G IN C A CA AACCH

Alignment stats: °M’: 290, ’I’: O, ’D’:
PI: 97.97297297297297

o
>~
()]
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Group 16 with 1 units in hum and 1 units in org
Group 16 unitl 0 vs unit2 0 IGHV2-5

GENE ALIGN SEQ
;i C ARGIAFEC A C CRENINGI A A PGRG A JGHIN C FIRGRGHIN C CRA CIGICFIINGRGTNGI A A A CC C A CACANGAC
0{ep il C A GRGEIN C A C CFENTRG] A A JGRG A fGRTN C FERGRGETN C C FINGY C }G| C FINGRGRTNGI A A A CC C A C A CANGA C

;i C CFRC A CIG CRINGE A C CRIRGIC A C CFININ C BN C FENGEGEGETNI CFN C A CFRNC ARG C A C Bl A fGRTNGHGH A |G
epl C CARNC A CRGICFENGI A C CRERGIC A C C NI C FN C FENGRGEGETT C AN C A CHAR C AJGIC A C I A lGRTRGRG A A

VR TG GRGRTRGEITNGRGRG] C FINGEG] A BN C CJGRRI C AJGIC C C C C AJGIGE A A ARGRGYI C C C FINGHG A [GEINGEGY C FIT
e TG GRGTRGTEGRGNG C FINGEGI AN C CIGRN C AJGIC C C C C A AJGRGI A AJGIG C C C fINGHGY A FGRTRGRG C FT T

VG C A C P C A FERTT A FERTEGRGEGE A FINGH A NG A PR A ARGICIGICFRR A C ARGIC C C A C fl C FTNGY A A |Gl A |G
0 eR Gl C A G C A FTTNTE A FITEGRGRG A FTRGH A FTRGE AR A AJGICIG CFNA C AJGIC C C AR CF C PG A A G A |G

VR C AJGRGI CANC A CCAFRC A CCAAJGRGIA CACCHERC CAAAAACCAGGINGGENC CANEA C A A
epl C AfGA CFIIC A C C AFNCFRIC C A AfGRGA CACCFHHC CA AAAACCAGGITINGGENC CAENA C A A

IVRTSGE A C C A AC AFTRGEG A C C CIIEGRINGRGI A C A C ARGIC C A C AFAFNIEE A CFRIRGEING C A C A C A G| A
N eE TG A CC A ACAFGGIA CC CRENGRINGEG A CAC AJGIC CACAFEANINE A CIINGETNGIC A CJGG A G A

HUM:
ORG:

D7
VR C A C A A AJG
eRl C A C A G A NG

D9
;i A C AAAAACCC
iepi N A C A AfGRA ACCC

Alignment stats: °’M’: 291, °I’: O, ’D’: O, ’X’: 10
PI: 96.67774086378738
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Group 16 with 1 units in hum and 1 units in org
Group 16 unitl 0 vs unit2 0 IGHV(III)-5-1

GENE ALIGN SEQ
e G A FTRTRTE AR C AR CHENC A AJG AJGIA C A AFRGER C A AfJGIA AJG AFTNG C ITRGETTNE C FENG C A A A PG

0 ep Gl A TR A MR C AFRNCIINC A AJGANGA C A AFIRGEE C A ARG A AJG A FTRG| C FERGRTNTNT C FING C A A A TG

IVEGEGI C A AFRNCRENGIC A A A CC A AJGRGIA C A CIGRNC A CRA C AFININ A CRINGETNGI C A AJGIA G A A G
e GRG C A AFRNCIINGIC A A ACCAAGRGIA CACIGRIC A CFRN AR AR A CREEGEING C A AJG AGIA AJG

D7
;eI C A C A PTG A
0):{epl C fGY C A FINGH A

D9
UYHE A A C CFN C C A JGRGY A

iiesl A A A CEN C C A GGG

Alignment stats: °M’: 98, ’I’: O, ’D’: 0, ’X’: 1
PI: 98.98989898989899
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Group 16 with 1 units in hum and 1 units in org
Group 16 unitl 0 vs unit2 0 IGHV3-6

GENE ALIGN SEQ

;e G A BGY A FTRGI C A IGY C FIRGEG A JGY A JGTN C FIRGEGI AJGIC A A A CIIRTRGI A C A A AJG C CFENGRGGETNGHT C C
el G A G AT G C AJGCITGGTAGAGTICITGGAGGAAACTTGACAAAGCTC CTGEGGGTGT C|T

;s C ARGIANG A CRRCHER C CEENGHEING C AJGIC CRN CRINGEGI AN C A C CREN C ARGRR ARG C C AFRANG C A C
0)i{epl C FINGE A G A CIGICFR C CRENGRTNG C ARGIC C N C NG A FININ C A C CIININ C AfGRINANGIC C AFRARNG C A C

VARG C A CRERGRGEGET C C C C C ARGRGI CFN C C A JGRGEGE A A fGRGEG TN C FINGI C A fJGRINGEGRGEE C C C A JGETIN A
e Gl C A CRIRGEGETNI C C C C C AJGRG CFN C C AGRGHG A A JGRGEGT C FENGY C A [GRTRGRGRGT C ' C A JGRTT A

VR T A FGRTRGEGT A [GRTRGEGE T A FGRTH A C C ARG A CRR A CJG I C AJG|A C T C FENGETNG] A A f[GRGHGI C C |G| A
0 eR T A G A G A JGETRG G TR AR A C C AT AFINE CFNA CIGIC AJG A CJE CITRGITNG A A GGG C fTG A

T C A CC AT C C ARGIAJG A C A AFA CJGIA A AAACHEC ACIEGIE AFNCRINGIC A A AFIRGIA A

e T C A CC AR C CAGAGACAARRACCAAAAACPHNCACAGTEAFNCINGC A AAFIRNG A A

SR C AJG A CITG A GGG C ANG A EEEEEEEEE A BN B BN M B BN
orG: NG - - - - - A8 A MG c c NG A JGRE A c A ENGEE c ERCRTRGEN A N o c i c ERGIE . |6 A |6
VRN A |

ore: 1Y

D7

ST A CIGGT A

Il C AT GG T A

D9
Sy GE A C ACAAACCHE
0epGi A C ACAAACCH

Alignment stats: ’M’: 267, ’I’:

PI: 88.70431893687709

6, 'D’: 5, 'X’: 23



Group 17 with 2 units in hum and 1 units in org
Group 17 unitl 0 vs unit2 0 IGHV3-7

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGT CCAGCC CTGEGEGGEGGGG T C
0 eE Gl A \GEGTRGI C A JG) C FTRGEG TG C \GEGHT C FENGEGEGEGRGY A |GG C FINTRGEGETY A C A [G C C FINGEGHGE GGG T C

;e C CFTNGI ANGE A CF C N C CEERGHING) C A G| C C N C FINGEGE A FIR C A C C FITEE A [GHE A [GY C BN A FETRGEGH A
epl C CITNGIAGI A CRENCFN C CFENGEING C A G C C N C FERGHGY A FIRN C A C C FINTI A [GIN A IGY C FE A C FENGRGE A

IVETEGE A BGY C FTRGEGRGET C C G| C C A JGRGY C FI C C A JGRGEGY A A fGRGEGHGE C FINGEGH A [GRTRGRGRGRTNGRGI C C A A C
0 {eR TG A JGY C fTRGRGRGT C CJGIC C AJGRGICF C C AJGRGEGI A A A JGIGHG C FTRGRG A [GRTRGRGRGRTNGRGI C C A A C

lye AT A A AJG|C A AJGIAIT G G|A AJG T GAGIAAATACTATGTGGACTICITGTGAAGGGCCI|G
ep AT A AAJGCAAJGATGGAAGTGAGAAATACITATGTAGIACTCITGTGAAGGGCC|G

VR AP C A CC AFBRCRRNC C AfGIANGIA C A ACJGC CAANGA ACFENC A CRINGHIN AN CFEENGI C A A ARG A
ep i AN C A CRRAFNNCIFNC CIGRGIANG A C ARG CIGIC C A AJG A A CFR CIG| C FINGET A fIN C FIRG C A A ARG A

VR A C ARG C CRING A JGI ARG C CIGIAGRGI A C A CJGEG C CIGETRGHT A FIN A C FINGEINGE C |GY A IGY A |G A
ep A C AJGIC CRINGIA G AJGIC CFNANGEGI A C A CJGRG C FTRGRTRGET A FINE A C [ C I A fTRG A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 281, ’I’: 0, ’D’: 15

PI: 94.93243243243244

o
>~
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Group 17 with 2 units in hum and 1 units in org
Group 17 unitl 1 vs unit2 0 IGHV3-21

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCCTGEGTCAAGCC CTGEGEGGGGG T C
0 eE Gl A \GEGTRGI C A JG) C FTRGEG TG C \GEGHT C FENGEGEGEGRGY A |GG C FINTRGEGETY A C A [G C C FINGEGHGE GGG T C

;e C CFINGI ANGE A CRBNCFIN C CEENGHING) C AJGIC CFN CFINGEGI A FIRIN C A C CFIE C A BGHE A fGY C BN A BN A BG| C A
epl C CITNGIAGI A CRENCFN C CFENGEING C A G C C N C FERGHGY A FIRN C A C C FINTI A [GIN A IGY C FE A C FENGRGE A

IVETEGE A A CITRGEGRGET C CIGI C C AJGRGY C F C C A JGRGEG A A f[GRGEGRGE C FINGEGH A [GRTRGRGRGET C FIN C AR C C
0 {eR TG A JGY C fTRGRGRGT C CJGIC C AJGRGICF C C AJGRGEGI A A A JGIGHG C FTRGRG A [GRTRGRGRGRTNGRGI C C A A C

lye AT T AGTIAGT A[GT AIGT AIG T T'A CAf AfTTACITACGCAIGAC|TICAGTGAAGGG C CI|G
ep AT A AAJGCAAJGATGGAAGTGAGAAATACITATGTAGIACTCITGTGAAGGGCC|G

VR AP C A CC AFBRCRRNC C AfGIANGIA C A ACJGC CAANGA ACFENC A CRINGHIN AN CFEENGI C A A ARG A
ep i AN C A CRRAFNNCIFNC CIGRGIANG A C ARG CIGIC C A AJG A A CFR CIG| C FINGET A fIN C FIRG C A A ARG A

vR A C ARG C CRING A NGIAFG C CIGI AGEGI A C A C GG C FINGETEGHT A FINH A C FIRGETINGE C |G A IGY A |G A
ep A C AJGIC CRINGIA G AJGIC CFNANGEGI A C A CJGRG C FTRGRTRGET A FINE A C [ C I A fTRG A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 266, ’I’: O, ’D’: 0, ’X’: 40
PI: 86.48648648648648
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 0 vs unit2 0 IGHV3-64D

GENE ALIGN SEQ
;e A FTEGEGE A \GET T C FENGEGY C FINGH A IGY C FINGRGRG TN C PN C C FINTNGETNING C C AFTNTNTNE A A A AJGRG T A A
)iiepl A FINGEGH A [GRTHT C [GRGRGY C FTRGE A IG) C FINGRGEGT C FN C C FENTRGETNTRG] C C A FTNTNTRTE A A A AJGRGEE A A

o T T C A\'T GG AGAACITAGAGAITIA[GTGTGAIGTGGACGTGAGTGAGAGAAACAIGT
el T T C AT GG AJGAACITAGAGATAGTGTGAGGGGA[TGTGAGTGAGAGAAACARGT

oG G AT AT GTGTGGCAGTTTCIGACCITTGGTGT CTCTTTGTTTGCAGATGT|NC
0 eR i GG A P A FTRGETRGT GG C A [GRTRTT C FING A C C FERTRGEGETEG T C ' C FINTETEGRTNTETG C A [G G TG T C

Wy C AG T GTGAGGTGCAG CITGGETGGEAGTCTGEGEGEGEGEAGGE CTITGEGETCCANGCCITGEG
el C AIGTGTGAGG TG CAGCTTGTGGAGTCITGGEGGGEGAGGCTTGEGEGTACAGCC CTGG

IVENGEGEGRGET C C CRINGI ARGE A CF C N C C PRGN C A G C C N C FENGRGH A BN C A C C FINE C A JG A |G C [T
e CGEGE GG C C CRENG AJGIA CFRICPFE C CFENGRTNG C A G| C CF C FINGRG A FINE C A C C I C A lGH A IG) C T

Ve A PTG C PR A FIRG C A CRERGEGRGET C CfGIC C AJGRGI C N C C A JGRGHEGE A A JGRGEGY A C FTRGHG A A FIN A FERGET T
){epil A NG CFIN A FTRG  C A CPIINGEGRGET C CIGIC C AJGRG CIT C C AJGGHG A A GGG A C [TRGIG] A A FIRGEGRGET A

VR C ARG C I A BT A G A [GRN A A FIRGEGRGRGEGET A |G C A C AR A CRRA CJGIC AJGIA CFE C CGRTRGI A A
e C AGICINAT A AfTAIGT GGTGGGGGT AGCACATACTATGCAJGAC|TICCIGTGAA

FOHGEGEGI C ARG AT C A C C AFRNCFRRC C AJGIAJGIA C A AFTRRIC C A ARG A A C A CJG CFEGER A BN C FEN C
(e GEGG C AJGIAFININC A CCAFRCIRNC C AMGANG A A A AFIRGIC C A AfGIA A C A C A CFIRGHER AR C FENE C

Gy A A AfTG A[G C AJGT CIT GIAIG AGICITGIA[GGACAC|GG CITGTGT AT ACITGTGTGAAA
oeem A A AFTNGIAIGIC AJGTICITGAGAGCTGAGGACACGGCTGTGTATTIACITGTGCAAAA

HUM:
ORG:

D7
VR C A C A JGRTRG
el C A C A JGHING

D9
U GE A C A CAAACCHE
ep N A C AfGIA A A C CJT

QR
==

Alignment stats: °’M’: 433, ’I’: 0, ’D’: 0, ’X’: 19
PI: 95.79646017699115
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 0 vs unit2 2 IGHV3-64D

GENE ALIGN SEQ
;e A FTEGEGE A \GET T C FENGEGY C FINGH A IGY C FINGRGRG TN C PN C C FINTNGETNING C C AFTNTNTNE A A A AJGRG T A A
e AT G GAGT TTGGGCTGAGCTGGGTTTTCCTTGTTG GCITATTTTTAAAGGTGA

O T T C A/'T GG AGAACITAGAGATEEEEEIAGTGTGAGTGGACGTGAGTGAGAGAAA
el T A C AT G AJGG A AAITAIGAGATATTGAGTGTGAGT GG ACATGAGTGAGAIGAAA

S C A FGRTRGEG A T A FINGETG I GEG C A [GRINT C FINGE A C C FINTRGEGETNG T C P C FENTTNGETNTTNG C A (G A
el C AGT GG ATGTGTGTGGCAGTTTCITGACCTTGGTGGT CTTTTTGTTTGCARGG G

Gy T G T C C A GT G TG AGGTGCAGCITGGETGGEAGTCTGEGEGEGEGAGG CITT GG T CCANGNC
el T G T CCAGTGTGAGGTGCAGICTGGTGGAGT CITGGGGG AGACTTGGTACAGC

VA C FINGRGRGRGRGEGET C C CFINGI A FGE A CFIN C BN C C PRGN C A JGI C C BN C FENGRGY A FIRIN C A C C fI C A JGT
){epll C FINGRGRGRGRGEGET C C CFR A AJGA CFICFR C CFRINGETRGI C A MG C C I C FINGHGI A FININ C A C C FIN C A [GT

Ve A BG C B A FTRGH C F A fIRGE C A CFERGRGRGET C CfGI C C ARGEGI C N C C A fGRGHG] A A JGRGRGY A C FTNGHGE A A FIN A
0){epl A BGY C ' A FTRGH C fI A FTRGH C A CHIRGEGRGET C CIGIC C AJGRGIC A C C AJGRGIG A A JGRGRGT C FTNGHGY A \GTG

VR TG C ARG C B A BT A JGR A [GRT A A FINGEGEGRGEGRT A |G C A C AR A CFRA CJGIC AJGIA CFR C C |G
e G G T CIT(C AfG T AT T TATAGTGGTGGGAGTAGCACATACITATG C AGIA CIT|C|TG

TG A ANGGRG C AFG AR C A C C AFNCFENC CAJGAJGIA CA AT C C A ARG A A C A CJG C RGN A T
e TG A AJGRGRG I C AJGIAFTNIN C A CCAFBRCIRC CANGANG A C A ARG C C A ARGIA A C'A CA CFINGHE A T

VR C ' C A A ARTRG A G C A G C FTRGH A JGY A |G| C FTRGE A \GRGE A C A C JGRG C fTRGRTRGHET A FIENT A C fENGETHG T
el C AN C A A ARIRGEA A C AJGET CITNG A BGI A JG) C FINGY A fGRGY A C A C JGRG| C FINGET C FN A FIE A C FIRGHT G C

av: NG - - I
IRl A A A AJG A C A

D7
VR C A C A JGRTRG
el C A C A JGHING

D9
U GE A C A CAAACCHE
ep N A C AfGIA A A C CJT

Alignment stats: °’M’: 414, °I’: 6, ’D’: 0, ’X’: 38
PI: 90.39301310043668
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 2 vs unit2 0 IGHV3-63

GENE ALIGN SEQ
oG AGGT GG AGCTGATAIGAGTICCATIAGAGGGCCITGAGACAACTTGGGAAGTT
) {eR Gl A \GRGTRGI C A G C FTRGH A FTRTRG A G C C AFANG AJGRGI A C CIIRG AJGIA C A A C CFINGGHG A A fGT T

;e C CFINGI A NGE A CPFN C BN C CEENGINGET A JGY C C BN C FINGRGI A FIRIN C A C CFINE C ARGHEE A fGI C BN A CFENGY A A
){ep il C CIINGIAGI A CRENCFN C CFERGEIN C M A JGI C C N C FERGRGY A FIRN C A C CHIIE C AJGHRIN A JGIC C A CFING A A

Wy T G A/G C'T GGG TICAATGAGACITCITIAIGGG A AGG GG CIT GG AGGGAGT AAIT AG| AT
el T G AGICITGGGTCAACAAGACTCCA GGG AAGGGGCTGGEGAGGGAGTAATANG AT

YR G T A A A AT AT GIAIT G G|A AJG T|C AIGIAfT AfTTACCAJITG C A[GAC|TICITGTGAAGGG C AIG
el G T A AAATAITG AITGGAAGTCATATAITACCATGCAGIACITCITGTGAAGGGC AG

G AR C A CC AFBRCERC CA A ARGIA CAAFRGICRRA AfJGA ACFBC ACCIGREAFRE CRENG C A A A CIGlA
ep AR C A CC AFRNCFNC C A AAGACAAMGICFRRA AJGA ACFRCIGICFGEN AR CHNG C A A ARG A

VR A C ARG C FING A IG| A JGY C FTRGH A f[GRGI A C AFIRGE A C C AFTRGI C A FTRGRG) C fTRGEIN A C AR A A JGGT T
0{ep A C TG C NG A G CIGICF A ARGEGI A C AFTHRGEG C C AFTRG C A FINGEG] C fIRGRT A C AP A A G GTNT

D7
HUM: [OeRV:awy ¢ i ©
epl C C A A JGRTRG

D9
UG A C A C A A A AFDST
ofepl A A CJGIC A A A A FIST

Alignment stats: °M’: 281, ’I’: 0, ’D’: 17

PI: 94.29530201342283
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 2 vs unit2 0 IGHV3-64

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGEGGEAGTCITGGGGAAGGCTTGGT CCAGCC CTGEGEGEGGEGE T C
el G AGGTGCAGCITTGTGGAGTCTGGGEGGGAGGCITTGGTACAGCCTGEGEGEGEGGEGGT C

;e C CFINGI ANGE A CRRNCFIN C CEENGHINGY C AJGIC C BN C FINGRGI A FIRE C A C C I C A JGEE A fGY C BN A FINGY C I A
)ep il C CITNGIAGI A CRENCFN C CFERGEING C A G C C N C FERGEGY A FIRN C A C C I C A JGIN A IGY C FIN A FTRGY C I A

VTG C A CFTRGEGEGET C CIGI C C AJGRGI CFN C C ANGEGEG A A fGRGRG A C FINGEG] A A BN A FERGETTIN C A IGY C [
e TG C A CIERGEGRGET C CJGC C ARGRGI CN C C AJGRGEGI A A GGGl A CITRGRG A A FINGEGEGET A FIN C A IG) C |1

vy AT T AGTIAIGT A AFTGGGGGTIAIGCACATATTATGCAIGAC|TICITGTGAAGGG C AIG
e AT T A AT AIGT GG TGGGGEGETAGCACATACITATGCAGIACTCCIGTGIAAGGGC AG

G AR C A CC AFRCRERC C ARGIANGIA C A AR C CA AJGA ACACJG CFENGERE AFE CRENE C A A AFDNGG
eE AR C A CC AFRNCINC C AfGIANG A A A AFTRGIC C A AJGA ACACACIEGTAR CIHNEC A A ARG A

/R G C AfG C CIT G AGIAIG CIT'G AGG|IACATGG CITGTGTATTACTGTG C|GAG AG A
0 {eR Gl C A G C FTNGH A JG A G CITRGI AGEGI A C A CJGRG C I TRGRTRGET A FINE A CIENGETRG I C A A A ARG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VTG C AfGRA A A C CFE
iep C AfGIA A A C CJE

Alignment stats: °M’: 277, ’I’: 0, ’D’: 19

PI: 93.58108108108108
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 2 vs unit2 1 IGHV3-63

GENE ALIGN SEQ
oG AGGT GG AGCTGATAIGAGTICCATIAGAGGGCCITGAGACAACTTGGGAAGTT
) {ep Gl A \GEGTNGI C AJGICITNGI AT AG ANGRINC C AFRANG AJGRGI A C CIIRG AJGIA C A A C CIINGGHG A A G T T

;e C CFINGI A NGE A CPFN C BN C CEENGINGET A JGY C C BN C FINGRGI A FIRIN C A C CFINE C ARGHEE A fGI C BN A CFENGY A A
){ep il C CIGRGIAJGI A CRENCFN C C FERGEINGHI A |G C CFRN CFRINGI A AR C A C C I C A JGRTRGHGY C FIENTS C FINGE A A

Wy T G A/G C'T GGG TICAATGAGACITCITIAIGGG A AGG GG CIT GG AGGGAGT AAIT AG| AT
el T G AGICITGGGTTCACCAGGCTCCAGGGAAGGGGCTGGAATGAGTAATANG AT

YR G T A A A AT AT GIAIT G G|A AJG T|C AIGIAfT AfTTACCAJITG C A[GAC|TICITGTGAAGGG C AIG
ep A C AAAATAITG AITGGAAGTCAGATIAITACCATGICAGIACTCITGTGIAAGGGC AG

G AR C A CC AFBRCERC CA A ARGIA CAAFRGICRRA AfJGA ACFBC ACCIGREAFRE CRENG C A A A CIGlA
ep AR C A CC AFRNCENC C A A ANG A C A AFTRGHCIE A A G I

VR A C ARG C FING A IG| A JGY C FTRGH A f[GRGI A C AFIRGE A C C AFTRGI C A FTRGRG) C fTRGEIN A C AR A A JGGT T
ORG:

D7
HOM:
D9

UG A C A C A A A AFIDST

Alignment stats: °’M’: 211, °I’: O, ’D’: 70, ’X’: 17
PI: 70.80536912751678
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 2 vs unit2 2 IGHV3-63

GENE ALIGN SEQ
oG AGGT GG AGCTGATAIGAGTICCATIAGAGGGCCITGAGACAACTTGGGAAGTT
) {ep Gl A \GEGTNGI C AJGICITNGI AT AG ANGRINC C AFRANG AJGRGI A C CIIRG AJGIA C A A C CIINGGHG A A G T T

;e C CFINGI A NGE A CPFN C BN C CEENGINGET A JGY C C BN C FINGRGI A FIRIN C A C CFINE C ARGHEE A fGI C BN A CFENGY A A
)epl C CITNGIAGIA CRENCFN C CRERGEINGET A |G C CFA C AJGIAFIRI C A C CIIRIE C AJGRIN A A CFR A CFING A A

Wy T G A/G C'T GGG TICAATGAGACITCITIAIGGG A AGG GG CIT GG AGGGAGT AAIT AG| AT
el T G AGICIT GGAJT CAATGAGACTCTAGGGAAGGGGCTGGAGGGAGTAATAGA|T

YR G T A A A AT AT GIAIT G G|A AJG T|C AIGIAfT AfTTACCAJITG C A[GAC|TICITGTGAAGGG C AIG
el G T A AAATACIGAITGGAAGTCAGATIAITACCATGICAGIACITCITGTGIAAGGGC AG

G AR C A CC AFBRCERC CA A ARGIA CAAFRGICRRA AfJGA ACFBC ACCIGREAFRE CRENG C A A A CIGlA
ep AR C A CC AFRNCIENC C A AAGAAAAMGICRRA AJGA ACFRCIGIC CIGRNA A CFIIRGIC A A ACIG A

VR A C ARG C FING A IG| A JGY C FTRGH A f[GRGI A C AFIRGE A C C AFTRGI C A FTRGRG) C fTRGEIN A C AR A A JGGT T
0 {ep A C AJGHT C MG A JG A G I CITRGI ANGEGI A C AFTRGRG C C ARG C A CIGRG| C RGN A C AR A A G GTT

D7
HUM: [OeRV:awy ¢ i ©
epl C C A A JGRTRG

D9
UG A C A C A A A AFDST
0ep i GY A C A C A A A AFPNT

Alignment stats: °M’: 284, ’I’: 0, ’D’: 14

PI: 95.30201342281879
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Group 19 with 3 units in hum and 3 units in org
Group 19 unitl 2 vs unit2 2 IGHV3-64

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGEGGEAGTCITGGGGAAGGCTTGGT CCAGCC CTGEGEGEGGEGE T C
el G AGGTGCAGCITGGTGGAGTIC'TGGGEGGGAGACITTGGTACAGCCITGEGEGEGEGGEGGT C

;e C CFINGI ANGE A CRRNCFIN C CEENGHINGY C AJGIC C BN C FINGRGI A FIRE C A C C I C A JGEE A fGY C BN A FINGY C I A
sl C CARA AJGIA CRENCFN C CFERGRING C A G C C N C FERGEG] A FIRN C A C C A C A JGI A IGY C FIE A FTRGY C I A

VTG C A CFTRGEGEGET C CIGI C C AJGRGI CFN C C ANGEGEG A A fGRGRG A C FINGEG] A A BN A FERGETTIN C A IGY C [
e TG C A CIERGEGRGET C CJGC C ARGRGIC A C C AJGEGEGI A A FGEGEGHT C FTRGEG A [GRTRGRGEGET C FIN C A JGRT T

vy AT T AGTIAIGT A AFTGGGGGTIAIGCACATATTATGCAIGAC|TICITGTGAAGGG C AIG
e AT T TIAIT AIGTGGTGGGAGTAGCACATACITATGCAGACTCITGTGAAGGGCAG

G AR C A CC AFRCRERC C ARGIANGIA C A AR C CA AJGA ACACJG CFENGERE AFE CRENE C A A AFDNGG
ep AR C A CC AFRNCHENC C AfGIANG A CA AFTNGIC C A AJGA ACACACIRGTHAFN CHNEC A A ARG A

iEllG c AlGccliealgralgcmealecacalTeeciierer Al TAaciieT G CcEIEIEG AG AJG A
Il A c Ale T clTealgalgciieal@@acacl@@cieTclmalTTaclTETGCAAARIAGAC A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VTG C AfGRA A A C CFE
fep N A C AfGRA A A C CJT

N
(%]

Alignment stats: °M’: 270, ’I’: 3, ’D’: 1, ’X’:
PI: 90.3010033444816
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Group 20 with 1 units in hum and 1 units in org
Group 20 unitl 0 vs unit2 0 IGHV5-10-1

GENE ALIGN SEQ
SiEGE A ARGRTRG C A G CFINGEGHING C AJGRIN C CIJGGIAJGIC AJGAGGRTNGIA A A A AJG C C CIGRGGRG A fG T C
0 {ep Gl A \GEGTGI C A G CFTRGG TG C A G C FIENGHGI A fGE C AJG A G GRTRG A A A AJGRGIC C CJG GGG A G T C

;e C FERGE A \GRGE A FIN C BN C C PRGN A A [GRGRGT C FINGEGI A FNA C AJGICFIRTRI A C C AJGI CF A C FENGEGH A
) {eR i N C FTNGH A JGRGE A FIN C FIN C C FERGHEIN A A fJGRGRGTN C FINGEGI A PR A C ARG CHIRII A C C A G| C Il A C FINGEGE A

VR C ARG C FTRGEGRGTNGY C /G C C AJGIAFINGI C C CIGRGEG A A A JGIG C C FINGEGH A [GRTHRGHG] A FENGHRGEGEG A |GG
el T A AJGICIT GGGTGC|GCCAGATGCCITGGGAAAGGCTTGGAGTTGATGCGGATA

e A PTG A PR C CRRANGTING A CRRCRERN AR A C C A ACFRACAGC CCIGRRC CREREC C A AJGRG I C C A
){epl A FINTRGH A FN C CR A RGRING AT C CIGIAFR A C C AfGIAfRA CAJGC CCAFBC CIEREC C A AJGRGI C C A

VR CIGIN C A C C AFBRCERC AJGICRINGIA C A AfGRR C C AR C AJGIC A CRINGI C CFN A C C fENGI C A [GRTRGRGY A
epl C AN C A CC AFRNCFENC AMGIC CIG A C A AfGRNC C AFINC AJGIC A C CJGIC CFA C CFING C A JGERINGG A

VG C ARG C CRINGI A AJGRG C CRENCIGRGIA C A C CIGIC C A FTRGHE A FI A C FIRGRING C [GI AGI A C A
0eR il C C AJGIC CHINGIA ARGRGIC CRIICIGRGIA C A C CJGIC C AFTNGHT A IR A C fIENGRTRGI C G AJG A C A

D7
VRN C A C A JGETRG
ORG: EegUy ¢ v ¢

D9
i CRRA A A ACC CRE
e C A AAAACCCH

Alignment stats: °M’: 276, ’I’: O, ’D’: 0, ’X’: 20
PI: 93.24324324324324

60



Group 22 with 1 units in hum and 1 units in org
Group 22 unitl 0 vs unit2 0 IGHV3-11

GENE ALIGN SEQ
;e C A fGEGRTG C A G C FIRGEG I GEG A JGT C FINGEGGRG G A JGHGI C FINTGEG T C A A G C CFTNGHG A [GRG G T C
el G AGGTGCAGCITGGTGGAGTIC'TGGGEGGGAGGCITTGGTACAGCCTGEGEGEGGEGGGT C

;e C CFINGI ANGE A CRRNCFIN C CRENGHING) C AJGIC CRN CRINGEGI A FININ C A C CPAIN C ARGRING A CFER A CFERRNA C A
)epl C CAINGIAGIA CRENCF C CRENGRING C AJGIC CRNCFINGEGIA AFNC A C CRIRB C AJGRIR A A C C A AFRA C A

IUVETEGE A BGY C FTRGERGE A BN C CRGI C C A JGRGI C F C C A JGRGEGY A A fGRGEGHGE C FINGEGH A [GRTRGRGRGRT TN C AR A C
0 {eR TG A JG| C fTRGEGRGET C CJGIC C AfGIGI CIR A C AJGGEGI A AGG Gl A CITRGEG A [GRTRGEGEGTNT T C AfR A C

Ve A P A BGRTH A BGRT A G A fGRIN A \GRITRIN A C A C A A ACFEA CIGC AG A CIN CIERGEING A A GGG C C |G
{ep i A FTT A fGRTRGEGTNG A FN A GRTI AGTRTN A C A C A AJGICFRNA CJGIC AJGIA CIT CFINGT Gl A A GGG C C |G

G AT C A CC AFBRCRERNC C AJGIANGIA C A ACJGICCAAGAACIHEC A CFENGEE AFE CHING C A A AFDNGH A
ep i AR C A C C AFRNCFENC C AfGRGRG A C A ACJGIC C A AJGA ACFRC ACFEGIH AR CHNG C A A ARG A

vR A C ARG C CRING A NGIAFG C CIGI AGEGI A C A C GG C FINGETEGHT A FINH A C FIRGETINGE C |G A IGY A |G A
epl A C AJGIC CIRNGIAJG AJGE CIGIANGGI A C A CJGEG C I TRGRTRGET A FINE A C fIRGRTRGETNG A A A C A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 276, ’I’: O, ’D’: 0, ’X’: 20
PI: 93.24324324324324
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Group 22 with 1 units in hum and 1 units in org
Group 22 unitl 0 vs unit2 0 IGHV1-12

GENE ALIGN SEQ
;e C A FGRGRTRG) C A JGY C FINGRGINGY C A A I C FINGERGEGRGY C FING A [GRGRTHGI A AJGI A A G C CFINGRGEGRG C C I C
)i{epl C A \GRGTRGI C A G C FINGEGETRGI C A A PN C FENGEGEGHGE C FINGY A \GEGHRTRG A AJG A A G C C FIRGEGRGHTN C C N C

;e A FGTRGI A A RGRGHRN C BN C CRING I C A AJGRG C PN C FIRGRGI A FNA C A C CRIRBIC A C CPRN A CEENGY C BN A C I
){epl A FGRTRGI A ARGRGET CFN C CRTRGIC A AJGRG C FIN C FIRGEGI AR A C A C CRIRB C A C CFR A CFRNG CFN A C T

VTG C A CITRGEGEGET A FIRGI A C AJGRGIC C C CRAENGEGI A C A A JGEGHGH C FINTRG] A A FTRGRGI A C A JGEG A FIT T
e TG C A CIENGGRGT NG C|G A C AfGRGRT C C CFINGEGI A C A AJGGI A CITRTNG A [GRTNGEG A C A GG A FTT T

o T AGT T ATTTGAGAGAITTTTTCATACAACATTTATTCITGTAAGCAAATTT(C
e T AGT T ATTTGAGAGATTTTTCATACAACATTTATT CITGTAAGCAAATTTC

Ve A GGG A FTRITNGET A G A ARG A AfINC AFNAFRINE A A C A A AFBRCHINGIA C A C AJGIA A CFNIN C C Y C fF
) {epll A FG GG A FTTNGET A GIA AfTRGIA AfTRIA C AFIRRA A C A A AfRNCFENGIAFE A C AfJG A A CJTRD C CJE C |1

OVHG A AFRIC A AR CPENINTINGEI A A A C AP C A AFTRTT CITNGI A AP C A AFTRGRTTNGEN A A AP A
0 eR Gl A AFTNC A AfTICIENT NG TN A A A CAFRC A AN CIING A AFNC A ARG TRINGET A A AFD A

D7
SIUVEETTE C A BGY A
ORG: [ & /r HeRw'y ¢ Wi\

D9
Ui A A C PR C BN A C FINT
e A A C N C I A C FINT

Alignment stats: °M’: 287, ’I’: 0, ’D’:
PI: 96.95945945945947
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Group 23 with 2 units in hum and 2 units in org
Group 23 unitl 0 vs unit2 0 IGHV3-13

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGT ACAGCC CTGEGGEGGGGG T C
el G AGGTGCAGCITGGTGGAGTIC'TGGGEGGGAGGCITTGGTACAGCCTGEGEGEGGEGGGT C

;e C C NG ANGE A CRBNCEIN C CRENGHING) C AJGIC CRN CFINGEGI A FIRIN C A C CANN C AJGRE AfGICRR A CIGIA C A
){ep il C CITNGIAGI A CRENCFN C CFERGRING C A G C C N C FERGEGY A FIRN C A C TG C A G A GICFR A CfGIA C A

IVETEGE C A CITRGRGEGET C CIGIC C A AJGICFR A C ARGRGE A A A A JGEGHIN C FINGEGY A [GRTRGRGRGET C BN C A Gy C [
e TG C A CIENGEGRGRTT C |G C C AJGRGICFR C C AJGRGE A A A AJGGHE C FTRGEG A [GRTRGEGEGET C FIN C A IG) C |1

Ve A FITRGEGETH A C PG C FINGEGRINGI A C C C AFNA CER AR C C ARGEGY C N C C JGRINGE A A JGRGEG] C C |Gl A T
{ep il A FINTRG A FT A CPNG ARG GRTNGI A C A C AfT A CFER AFING C AJGIA CJIT C fIERGETRG A A [GRG G C 'TNG A 'T T

O C A CC AFBCFRC C AfGIANGIA A A AFIRGIC C A AJGA A CFRIC CIENINGEE AR CRENE C A A AFIRGI A A C A
sl C A CCAFRICINC C AJGIANGIA A A AFIRG C C A ARG A A CFE CPINTIRTRGEIN AN CIININ C A A AFTRGIA A C A

IUVRNGE C C FERGE A fG) A fGI C CIGRGRGRG A C A C JGRGY C FENGETRGHT A I A C FINGETRGI C A A IG| A }G A
eE Gl C CITNGIANG AJGIC C A AfGRGIA C A CJGNG C FTRGETRGT A FIN A C fTRGRTRG C A AJG A G A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 278, ’I’: 0, ’D’: 15

PI: 94.88054607508532
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Group 23 with 2 units in hum and 2 units in org
Group 23 unitl 0 vs unit2 0 IGHV(III)-13-1

GENE ALIGN SEQ
;i C C CITRGTNG A AJGRINTN A A CRRA AFINGRGI A G C AJGIA C AfJG AJGIA A AfRA CFERA C AfG A C C AJGG
epll C C CITNGRTRGI A AJGRTRIN A A CFAN A AFTRGEG AJGRIN C AJGIA C AJGIANG A A AfRA CFRA C AfG A C C AGG

;e A A FTRI C FERG C C BRI C FINGI C A A AJGIC CRI CFINGRGE A FTN C A CPIINIENI C A CRIRGIA A A A C AJGIC
iiep A A T C fTRGH C C FERTRIE C FINGI C A A ARG C CFIN C FTRGRG A NN C A CRENTIN C A CAINGIA A A A C AJGIC

IyR AT A AfG CIET G AN C C AJG C AJGG CITINC AfTG ACAGGGGTGGGTGTGGEGTAATAAC
lep i AT A AJGICIT TG ATIC C AJGIC AIGG|ICIT T C AfTGIACAGGGGTGGEGGTGEGTGGGEGTAATAAC

Gy A AT A AT C A A AT AGIA AJG T CITIC AIGT GGG A CIT CITICCIT T GAGTAAAAAGA|TG
ep A AR A AFTRR C A A AFRGEGI A AfGITRT CFE C AJGRTRGGRGI A CANCFR C CIER C AJGRT A A A A ARG AT G

e AT A A C A AFRC CRNC A A AFRRA C A CRC AJGETNH C A GG A JGI A FTE C FE C FENTRTEE A A [G A FENGH A
ep A AFRA A CAAFRNC CRINC A AAFRA CACFEC ANGTHN C AJGG AN AFNE C I C FENTNTNE A A G| ARG A

Gy T T A A CCIG AGIAIG CITIC AfJGG|IA AAAGT CCIGTGT ATTIACTTITGAGGG A
O eR T A A C CRINGIA A AJGICIRIC ARGEGI A A A AJGET C CGRTRGET A IR A C fIENTETRGY A \GRGHG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A CCAACCPHE
0ep Gl A C A CCAACCH

Alignment stats: °M’: 290, ’I’: O, ’D’:
PI: 98.63945578231292
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Group 23 with 2 units in hum and 2 units in org
Group 23 unitl 0 vs unit2 1 IGHV3-13

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGT ACAGCC CTGEGGEGGGGG T C
0 eR i Gl A \GRGY A T C A JG) C FTRGEGTRGEGE TG C NG C [GRGRGH A |GG C FINTRGEGETY A C A [G C C FINGEGHGE GGG T C

;e C C NG ANGE A CRBNCEIN C CRENGHING) C AJGIC CRN CFINGEGI A FIRIN C A C CANN C AJGRE AfGICRR A CIGIA C A
0{epl C CITNGIAJGIA C C CFRNC CFERGEING C A G C C N C FERGHGY A FIRH C fG) C C fIN C A [GI A G C PN A FIRGETT C

IVETEGE C A CITRGRGEGET C CIGIC C A AJGICFR A C ARGRGE A A A A JGEGHIN C FINGEGY A [GRTRGRGRGET C BN C A Gy C [
e TG C A CENGEGRGNT T C |G C CIGRGHGI C FN C C A JGRGEGI A A JGEGGHT C FTRGRG A [GRTRGRGEGET A MY C A IG) C |1

Ve A FITRGEGETH A C PG C FINGEGRINGI A C C C AFNA CER AR C C ARGEGY C N C C JGRINGE A A JGRGEG] C C |Gl A T
){epi A FINTRGHGET A C FENGGRTNGGRTNG AN A C AfTA CFR ARG C AJGIA CFT C CIGETRGY A fTRGRGEG C C |G A f'T T

O C A CC AFBCFRC C AfGIANGIA A A AFIRGIC C A AJGA A CFRIC CIENINGEE AR CRENE C A A AFIRGI A A C A
eEl C A CCAFRICINC C AJGIANGIA C A AFING C C A ANGA AJGE C CRINTRGEI AN CIAINI C A A AFTRGIA A C A

IUVRNGE C C FERGE A fG) A fGI C CIGRGRGRG A C A C JGRGY C FENGETRGHT A I A C FINGETRGI C A A IG| A }G A
0 {eR Gl C C TG A M A BN C FTRGH A fGRGI A C A C GG C FTRGHTRGT A FINT A C fIRGRTRG C A AJG A G A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0 eR Gl AR A C A A A CJENT

Alignment stats: °M’: 264, ’I’: 0, ’D’: 0, ’X’: 29
PI: 90.10238907849829
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Group 23 with 2 units in hum and 2 units in org
Group 23 unitl 0 vs unit2 1 IGHV(III)-13-1

GENE ALIGN SEQ
;i C C CITRGTNG A AJGRINTN A A CRRA AFINGRGI A G C AJGIA C AfJG AJGIA A AfRA CFERA C AfG A C C AJGG
{ep il C C CTNGRTRGI A A JGRTHIN A A FTI A FGRTRGRG A fIGRN C I CFRN C AJGIANG A A AFRA CFRA C AfG A C C A A G

;e A A FTRTE C MG C Il C FEITE C FING  C A A AJGIC CRN CFINGHRG A FIRIE C A CFRENTE C A CRERGIA A A A C
iep i A AT C Rl C AJGI A CPRENTRTI C FINGRGI A A AJGIC CHIN CFENGHGI A FIRN C A CITNININ C A CFERGEA A A A C

Iy A G C AfT A AFG CIT TG A|T|{C C AJG|C AJGG|C/T THC AlTGACAGGGGTGGGTGTGGGT A AT
ep A G C AFNA AJGICERT CJGTI C C AJGIC ARGHG C IR C A FIRG A C A JGRGRGEGTETRGEGT N GRTE GG GG A 1T

HUM: PS¢ el A [T A AT C A A AfTAG A AGT TICIEC AJGT GG G|A C|TICITEC CITT G AJGT A A
ep A A C AFRC AJGEET A AFTRTE C A AJGRTRGEG A AJGETRT C N C AJGRTRGEGRGI A CICFR C CRERNTRGI A CFR A C

i A A ARGIAFTRG AT A A C A AFRC CFINC A A AFRA C A CFRIC ARGHTRE C AGEG A IG A FTE C BN C BRI
ep A A AJGIA ARG AFINE A A C AfGRRC CFC ARG AJG A C A CFE C FININTEHN C A JG A FING A FTNE C FIY C FENTT T

Gy A AG AT GIAIT'T A ACC|TGAGAIGC|TICAGGAAAAGT CCIGTGT ATTACTTTGAGGG
epm A AIG AT G AITT AACCTGAGAGCTCAGGAAAATTCCIGTTTAITTAC|ITGTGAGGG

HUM:
ORG:

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
Sy GE A C A CCAAC CPHE
e GI A CACAAACCPHRGC  CIIGIC ACGGA AlGA CACAAACCHE

|| II HH || ||

Alignment stats: ’M’: 266, ’I’: 7, ’D’: 2, ’X’: 26
PI: 88.37209302325581
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Group 23 with 2 units in hum and 2 units in org
Group 23 unitl 1 vs unit2 0 IGHV(II)-46-1

GENE ALIGN SEQ
;e C ARGRGI A NGI C AGICRINGI C ARGRG ARG C AJGIC C CPIIRGRGEA C CITNGIA AFBRANGIC A C A C A CFIRERA C C

0 {ep il C A PGRGH A JGI C AJG I CFTRGI C ARGRGI ARG C ARGRA C CITRGRGI A C CHINGI A AJG AJGIC CFRINGIC A CIIRGI C C C

;e C P CRERGI C CFNC A C CERA C A CRERGEININ A CRINGRGI C C A CFNC CRIGRC A C A A C C ARG C C FEN A
0){ep il C FN C MG C AR C A C CHENGI C A CFERGEIT C FINGRGI C C A CANC C AFINC A C A A C C AJGHEI C C T A

VR C B A BGRTRGRG A C C FENGHGH A BN C FIRGY C C fGRGY C BN C FIN C A fGRGHGE A [GRGRGEGY C FING C A A FINGHGY A T
epl CFR A CRINGRGE A C CFTNGHG A M CFIRGI C C A MG C N C B C A GGG A [GRGRGRG C fTRGY C A A FIRGHGE A T

D7
HUM: PSS - e
iep A C A A FIRG C

D9
UEE C A FENTRTRGET C FENTNG
0)ilepl C A FETTRGET C FENTRG

Alignment stats: °M’: 134, ’I’: 0, ’D’: 0, ’X’: 13
PI: 91.15646258503402
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Group 23 with 2 units in hum and 2 units in org
Group 23 unitl 1 vs unit2 1 IGHV(II)-46-1

GENE ALIGN SEQ
;e C ARGRGI A NGI C AGICRINGI C ARGRG ARG C AJGIC C CPIIRGRGEA C CITNGIA AFBRANGIC A C A C A CFIRERA C C

0{epl C A PGRGH A JGI C AJG I CFTRGI C ARGRGI ARG C ARGIC C CITRGRGI A C CHINGE A AR AGIC A C A C A CJIBEA C C

;e C P CRERGI C CFNC A C CERA C A CRERGEININ A CRINGRGI C C A CFNC CRIGRC A C A A C C ARG C C FEN A
){epll CFN C FIRGI C CPNC A C CPRA C A C CIGRINTNIE C FINGRGI C C A CANC C AFINC A C A A C C AJGHI C C T A

VR C B A BGRTRGRG A C C FENGHGH A BN C FIRGY C C fGRGY C BN C FIN C A fGRGHGE A [GRGRGEGY C FING C A A FINGHGY A T
){epl C N A fGRTRGRGE A C CFTRGRG A M CFRGI C C ARG C N C F C (A JG A }GY A JGRGRGRG C fTRGY A A A FIRGHGE A [T

D7
HUM: PSS - e
fepi A A A A FIRGE C

D9
UEE C A FENTRTRGET C FENTNG
0iepl C A C FINGRGET C FENTRG

Alignment stats: °M’: 141, °’I’: O, ’D’: 0, ’X’: 6
PI: 95.91836734693877
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Group 24 with 1 units in hum and 1 units in org
Group 24 unitl 0 vs unit2 0 IGHV3-15

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGTAAAGCC CTGEGGGGGG T C
0 ea Gl A \GEGTGI C A G C FTRGE G TRGHG A [GHTH C FENGHGEGEGRGY A |GG C FINTRGEGET C C A JG) C C FIRGEGHGE GGG T C

;e C C P A BGE A CFER CFIN C CEENGHING) C AJGIC C PN C FINGEGI A FIN C A CRENTNE C AJGEE A A CJG C CFENGEGH A
)epl C CIINGIAJGI A CRENCFN C CFERGEING C A G C C N C FENGEGY A FIRN C A C IR C A G A A C G C C FENGEGT

IVETEGE A BGY C FTRGEGRGET C CIGI C C A JGRGY C fIN C C A JGRGEGY A A f[GRGRGEGE C FINGEGH A [GRTHRGRGEGRTTRGEG) C C |G
) eE TG A JGY C FIRGEGRGET C CJG C C ARGHGI C N C C A JGRGEGI A A JGEGGHG C FTRGRG A [GRTRGRGEGRTNT GG C C |G T

Ve A FTIR A A A ARGIC A A A A CRINGE A FIRGEGETNGEGEGI A C A A CAGA CRRA CJGICFIRGIC A C C CGEINGI A A
ep AR A A A AJGIC A A AJG CITNG A FTRGRGITRGEGRG A C A A C AJGIA CIA CIGICFINGI C A C CHINGHTNG A A

VR A fGRG C ARGIARTRI C A C C ARBRCHENC A ARGIAJG AFTRG AT C A A A A A AC A CJG|CFREGEH AR C NG C
) {epl A JGEGI C AJGIAFTRINC A CC AFRICREC A ARG AJGIAFRGIAFTNE C A A A A A AC A CINTNINGEE AN C NG C

GlvR A A ARRRGEA A C ARGIC CRERGIA A A A CCIGIAJGEGIA C A C AJG C CIGRINGET AN A CRERGE A C C A C A
ep A A AFTRGIA A CAJGC CPERGIA A A ACCIGANGG A C A CIGG|C CIGRTRGEE A TR A C INGTG CFAN A C A

HUM:
ORG:

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
Sy GE A C ACAAACCHE
0epGi A C ACAAACCH

QIR
= | =

Alignment stats: °’M’: 291, °I’: O, ’D’: O, ’X’: 11
PI: 96.35761589403974
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Group 24 with 1 units in hum and 1 units in org
Group 24 unitl 0 vs unit2 0 IGHV(II)-15-1

GENE ALIGN SEQ
UG C B ARG A A AfGIC C CRRC AJGIAJGIA C C CECFER C CHININ C A C C FERGHTNG C FENGEE C fN C FINGEG
e G CAN ARG A A AfGIC C CRRC AfGIANMG A C C CERNCERC CHININ C A C C FERGEING! C FING) C C N C FENGHG

Ve A PR C C A ARBRC AFRA A C C AJGERA CRINIE C CHIN C C GG A JGI C FERGEIN A BN C FIRGI C C AJGIC C C C
0lepl A SN C CRIGIAFRC AFINA A C C ARGRINA CHININ C C N C CFENGRGEGRG C FINGHRGI A FIN C FIRGI C C A G C C N C

/R C AJG GG A AGAAGCITGIAAGTGGGTICAGGETGTGEGT AGGT CACGAGGAAACACAC
sl C A/G GG AAGGAGCITGAAGTGGGTCAGGTGTOGTAGGTCATGAGGAAGCACAC

S A RGTRGIC A ACCCRGCRENRCENC A AJGIAJGE C C AfGRRC A CCACCFRC C AG AFRC C A C AFENE C
e AfGGR A C A ACCCHGICR R CIENC A AJGAGTNC C AlGRRNC ACCACCFRC CAJGAFNC C A C AT C

VR A GEA A A AC ARGRININTTEIN C CANA C ARGICRNGI AJG CARA C C CJGIC A C A ARIRGIAGRR A A A CCAC
ep AFGE A A AJGIC AJGRTRTRINTNT C CPR A C ARG CHING ANGICFNA C CIIRGI CJGIC A A CA AlGRRA CACCAC

i C AT GG ATTTTTAITACAAAAGA
{epl C A TRGHG A TN TN AR A C A A AAJGA

D7
i C A C ARG A A
ORG: ESRV:SEeRY ¢ FY ©

D9
;i A C ACA A ACCPHERC
e A CACAAACCHERC

Alignment stats: °M’: 2566, ’I’: O, ’D’:
PI: 94.4649446494465
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Group 24 with 1 units in hum and 1 units in org
Group 24 unitl 0 vs unit2 0 IGHV3-16

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGT ACAGCC CTGEGGEGGGGG T C
el G AGGTGCAGCTGGTGGAGTIC'TGGGGGAGGGTTGGTACAGCCTGEGEGEGGEGGGT C

;e C C NG ANGE A CRBNCFIN C CRENGHING) C AJGIC CRN CRINGEGI A FIRIN C A C CAR C AfGRE A A C AJGRINGI A C A
)epl C CIINGIAGI A CRENCFN C CRERGRING C A G C CFN CFINGEGI AR C A C CRAIRN C AJGRIR A A C A CIIRGI A C A

VTG A A CHIRGEGRG) C C CRGIC A AFGRGICFI C C ARGRGE A A A fGERGEGHGE C FINGEGH A [GRTHRGRGEGET A BN C [GRGHG T
el T G A ACITGGGT CCIGCGAGGCTTCAGGAAAGGGGCTGEGGEAGTGGGTCTTGEGGEGT

VR G A FGRTITNGEG A AFRGEGI C AGEIN A BGRGI A CPIGIC A CF A FERGRTRGRGI A CFIN C CIGHRING A A G| C }GI C C |G
e AT T A[GTTGGAATGGTGGTAGGATGCACITATGCGGACTCCIGTGAAGGGCC|G

;e A PR C AR C AFRCRERC C ARGIANGIA C A AR C C AfGRGA A CFC C CFENGEE AR CRENG C A A A AJGIA
ep AN A C C AFRNCFNC C AfGIANG A C A AT C C AJGRGIA AJGIC C C CIERGEN AR CHING C A A A AJG A

/R A C AJG A C[G G AGIAIG C C[GAGGIACATGG CITGTGTATTACTGTGTGAGAAA
ep A C AJGIA CIGGIAJG AJGIC CIGIANGG A C AfTNGEG C CIGRTNG T A FINE A C fENGTRGTNG A G A A A

D7
HUM: v ooy i cour e
ORG: [y jogey v ¢ v ¢

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 278, ’I’: 0, ’D’: 18

PI: 93.91891891891892
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Group 24 with 1 units in hum and 1 units in org
Group 24 unitl 0 vs unit2 0 IGHV(III)-16-1

GENE ALIGN SEQ

G A AIGT C CITGTGTGAAATT TIA CIT G|A|T AIGAGT C AIGGGGGGAAAAAIT
el G A AJG T C CITGTGTIAAAATTTAITTG G AITGG G AITT CAIG AN GGGGGAAAAAIT

TG A C ARG C C C APGRINGEGHTINT C A CRINGIAGIA CRRCFRNC AFTNGIC A A ARG C CFI C FENG A FINEE C A
e TG A C ARGIC C C AJGRTNGRGETNT C A CRINGEAGI A CRNCFER C AFIRG C A A AJGIC C I C FING A FININE C A

VR C C PN A C FENGRGH C BN A C A RGI C A FIRGH A fGY| C FERTRGEGETN C C A JGI C A BGRGY C IR C A FENGY A C A JGRGRGH A
)epl C CITNTNIN A CIINGHGI CHN A C AJGIC AFTRG A NG CFINTRGI CFRN C C AJGIC CJGRG C FTRIN C A FING A C A JGRGHG A

Gy T T GG TGTGGGTGGAAACAGTGIA[GT GATCAAGTGGGAGTTCITICAGAGT TN AC
T T TGTGTGGGTGGEGAAACAGTGAGTGAITCAAGTGGGAGTTCTCAGAGTTATC

T CFR C C ARTRGEANGEIN A C A A AFRRA A AFIRRRA A C AfGREC C C A AfGITNGI A C A C CPENENENE C A FINGT
e C N C C AFRGIAGETN A C A A AR A AARTREA A C AfJGREC C C A AJGICJ|G A C A C CIININTNE A AR A BT

VG C ARGRI CRR A C CRIRIR A A ARGRGEGIA C C A A A CPIRGEA A ARGRINC A AJGRGIA C A A JGRGI C C FENTRGHTY A
0 eR Gl C AfGRINCFN A C CITRIN A A AJGGGGIA C C A A ACIINGIA A AJGRINC A AJGGIA C A AJGG C C I TRITNGT A

VR A B A C FERGETRG A
e A BN A C FINGETNGH A

D7
SIUVEGE A JGRA C A C
0 {eR G ARGIA C A C

D9
VG C C C AfGA C AJG A
0 {eRGI C C C AJGIA C ANG A

o0

Alignment stats: ’M’: 290, °’I’: 6, ’D’: 5, ’X’:
PI: 93.85113268608414



Group 24 with 1 units in hum and 1 units in org
Group 24 unitl 0 vs unit2 0 IGHV1-17

GENE ALIGN SEQ
;e C A FGRGRT C A JGY C FIRGETINGY C A JG| C C FINGHRGHGRGY C FING A [GRGRTNGI A AJGI A ARG C C NG C G C C Y C
ilepl A A FGRGTT C A G C FINGETNTRG] C A JGY C C FENGHGEGHGE C FINGY A \GEGHRTRG A AJG A A G C C FIRGEGRGTN C C N C

;e A FGTRGI A ARGRGE CFN C CRIRG I C C AJGRGICFININ C C AfGIAFNA C A CCFIRBIC A C C A A AFE A CPFENEN A
){epl A FGRTRGI A ARGRGET CFN C CRERGIC C AJGRGI CAINN C C AJGIA C A C A CCHEREC A C C A A AFE A CFENTRT A

VR C A C ARGRTRGEGEGTNG C Gl A C AJGRGRGI C C CRENGEGI A C A A JGEGEGE C A B A [GETRGEGHTNTNGEGEGY A FINGY C A
) {ep il C |G C AJGTRGEGRG T RGI C A A C AJGGRGIC C CFIINGEGE A C A AJGGHG C A T A \GETRGHG A FTRGEGHG A FING C A

vy C A A CCCREREA CA AFIRGIAMNA A CACACACERAC CIGIC ACAN A AJGTRN C CIGGIGG C A Gl A
ep N C A ACCCHINIA CAAFTRGIANEA ACACACACKHHNACIGICACAJNGIA AJGRTNE C CJGGIGG C A G A

IVRNGETE C A C C AR A C C AJGRINGI A C ARGRGHIN C CIGRINGI AJGIC A C AfGIC CHEN A C A FINGEG A |G C FTRGH A |G
e G C A CC AR A CCAGRTING A C AJGRGET C C AfTRGIANG C A C AJGIC CFR A C AFTNGEG A IG C FING A |G

YR C AJG C CITG AG AT CITGIA AGIACATGGT C|GTGTIATTCC CTGTGTG AWG AG| A
sl C AJGIC CITNG AJGIAFD CIING A AJG A C AFTRGEGHT C [GTRGHT A fTHIN C C fTRGTEGRTNG A |G A |G A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
s CGN C AfGGA A A CFRC

Alignment stats: °M’: 288, ’I’: 0, ’D’:
PI: 97.6271186440678
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Group 43 with 2 units in hum and 3 units in org
Group 43 unitl 0 vs unit2 0 IGHV1-24

GENE ALIGN SEQ
;e C A FGRGRT C C A G C FIRGRGHEE A C A JGHTN C FINGEGEGRGY C FING A [GRGRTNGI A AJGI A A G C CFENGRGEGRG C C I C
0 {eR Gl A \GRGTN C C A G CFIRGEGET A C AJGRT C C JGRGEGHGE C FINGI A \GEGHRTRG A AJG A A G| C C FIRGRGRGRG C C I C

;e A FGTRGI A ARGRGETN C RN C CRING I C A AJGRGRTIRI C CIGRGIAFNA C A CC CFRC A CRENG A AR ARE C C A
){epl A FGETRG A ARGRTI CFN C CRTRGI C A A JGRGRTTN C FINGRGI AR A C A CCHIREC A C CIG A AR AFRR C C A

Gy T G C A CITGGGTGCGACAGGCITICCIEGGAAAAGGGCIITGAGT GG ATGGGAGGT
el T G C ACITGGGTGCIGACAGGCTCCITGGAAAAGGGCTTGAGTGGATGGGAGGT

SOVE TG A B C CRTNGI A ARGIAFINGEGEINGI A A A C A AFRCIFRA CIGC A C AJGIA ARGRTRI C C A GGG C A |G
) eR T TG A FTN C CPENG A PG A FTRGRGETRGIA A A C A AfTICFRA CJGIC A C AJG A AJGRTHT C C ARGGG C A G

Ve A GRIN C A C C AFTRGIA C CIGIANGRGIA C A C AFRCFENA C AfGIA C A C ANG C CEN A C AFENGEGH A |Gl C FINGH A
s AJGET C A CC ARG A CCIGAGG A CACIGFNNCFNA C ARG A CACAJGIC CFHA C AFINGG A G C TG A

UVEGE C ARG C CFINGE A IG| A B C FIRGH A [GRGI A C A C GG C CIGRTRGHT A FIRN A C fINGRING C A A C A G| A
0 {eR Gl C ARG IC CRINGI A G AR CITRGIANGEGIA C A CJGRG C C ARG A IR A CIENGRTRG I C A A C AJG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
e G C AfGGA A ACCC

Alignment stats: °M’: 287, ’I’: 0, ’D’:
PI: 96.95945945945947
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Group 44 with 1 units in hum and 1 units in org
Group 44 unitl 0 vs unit2 0 IGHV3-25

GENE ALIGN SEQ
UG A IG) A FTNG) C A G C FIRGEG TN GEG A fGT C FINGEGEGRG G A JGHGI C FTRTRGERGI C A A AJG C C TG C IGRTRGHG T C
0 eR Gl A A JGRTRGHT A [G) C FTRGEGTRGHG A f/GI A C CIGRGRG C G| A [GRG C FINTRGEGI C A A A G| C C FINGEGHGTRGEG T C

;i C C CIGIANG A CRRNCREN C CREENGHINGI C AJGIC CRRNCFENC A AFTRIE C A C CAERE C AJGRE AfGICFR A CERA C A
epl C C CIGIAJGIA CRENCFN C CRENGEING C CJGIC CRNCFR CIGIAFII C A C CHINI C AJGRI A GICFR A CFR A C A

VTG A A CFIRGETRGET C CRGI C C AJGRGI C FN C C A JGRGEG A A FIRGEGEGE C FINGEGH A [GRTHTNGEGRTTNGEG A C A A
e TG A A CIERGTRGET CHING C C AJGIGI CR C C AJGEGEGI A AFE A JGHG C FTRGEG A [GRTRTRGEGRTNTRGEGI A C A A

VNG A AR C CRR A ARPRGEGRGRGEGEIN A BGIC A C AFRA C CENC AFRANGI A CHNC CIGRGHEE A A GG A C C |G
e G A AFRIC CRNA AFINGGRGRGEG T A |G C A CAFBRA CCFEC AFRANGIA CFB CFINGEGIGI A ARGGG C C A

;e AR C A AFRA C CRRC C ARGIANGIAFINA A CJGIC C A AJGA ACACACIHEEC AFECHING C A A AFDNGH A
ep i AN C A CRRA C CFIC C AfGIANG AFNA A CJGIC C A AfJGA ACACIHCIENEC AFBRCING C A A ARG A

v A C ARG C CAIRGIA A A A C CIGIAGIGIA C A CJGEGI C C C TG A FIN A FGRTRGEIN A C C A JGI A jGY A
ep A C AACCHIGIA AAACCIGAGGA C AFTGGE C C CIENGT AR A GG A CFE A G A NG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 276, ’I’: O, ’D’: 0, ’X’: 20
PI: 93.24324324324324
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Group 44 with 1 units in hum and 1 units in org
Group 44 unitl 0 vs unit2 0 IGHV(III)-25-1

GENE ALIGN SEQ

i GE A ARGRTHI C A C CIGRGRGEGRGI ANGIA C AJGIAJGGIA A AR A A CIGIGRTNG C A G C CGRGGRGG C BN A FINY C
0 ep Gl A AJGRTNTI C A CIENGEGI CIGRGIA G A C ARG AJGEG A A AN A AFTRGEGET] A C A JG] C fTNGEGEG GG C BN A I C

TG A BGRE CRR CERN C CHENGI C A A ARGIA CRIN C FINGRGI AR C A C CHINIE C A CFING A FERTRG C A G C A I A
) eE TG AJGERN CERN CRNC CRGI C A A ARGIA CPIG CFIRGHGE AN C A C CFRERIN C A C FTRGY A FENTRG C A JGY C C N A

Ve A IGE C FERTRGRGT C C ARG C A ARGICHN C C AJGEGE A C C A JGRGEGTRTNG] A FENGEINGRGEG] C AfGIC A A C A GG
)epll A fGY C FIENITRGRGT C C AJGIC ARGRG CITR C AJGRGI A C C A GGG THING A NG A JGRGI C AJG C A A CIGG G

IVEG A G A A ARIRTRG A ARG AJGRGI A AJGICFRI CHIN C AGRINGEGETNG C C CANC C AFIRGE A AFRA C A A AJGIA A

R G A G A AATTG A AG A

AJGRTNI C C C ARGRINGEGRTNG C C CFNC C AFIRGIA AFRA C A A AJGIA A

VR C FIRE C A C ARGRINC C C CARGRGIA C A C C CPENN A C fGRTNG C A FIRGEGET C N C A C NG A BN A BN C FIET
eE N C NN C A CAJGRRIC CC C AJGGG A CACC CFRINE A CFENTNG| C AFIRGEGEE CFN C A CFING A C AFE C fTNT

ST A C TR C C FITE A BN C A C FENTTNTSGETN A FIRGE A A A T
0 ep N A C FININ C C FENENE A BN C A C FINTETRTRGETNE C FINGET A A A BT

D7
VR C A C A A FTRG
epl C A C A A PTG

D9
UUE A B A C A PTG
o lep i A T AT|AT T T GT T

Alignment stats: °’M’: 261, °’I’:

PI: 93.21428571428572
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Group 44 with 1 units in hum and 1 units in org
Group 44 unitl 0 vs unit2 0 IGHV2-26

GENE ALIGN SEQ
;e C AFGRGRT C A C CRENINGI A A GG A JGHTN C FINGRGIN C C FINGETNG C FINGRGETNGI A A A CC C A C AGANGIA C
0{ep il C A PGRGEIN C A C CFRENTRGI A A JGRG A fGRTN C FERGRGETN C C FINGY C JG| C FINGRGRTNGI A A A CCC A C AGANG A C

;i C CFRC A CIG CRINGE A C CRIRGIC A C CJGRIN C BN C FENGRGEGETNI CHN C A CFRNC AJGIC A AFERG CFN A JGI A A
epl C CARC A CRGICFENGI A C CRERGIC A C CJGHIE C FIN C FENGRGRGNTT CFAN C A CFAR C AJGIC A AFIRE CHANA A A A

VR TG GRGRTRGEING A JG| C FINGEG] A BN C CJGRII C AJGIC C C C C AJGRGEGE A A BGRGY C C C FINGHG A [GEITRGHGY C FIT
)R TG GRGTRGTGH A JG C FINGEGI AP C CIGRN C AJGIC C C C C AJGIGHG A AJGIG C C C fINGHGY A FGRTRGRG C FT T

VG C A C A C ARPRTNTRINTT CIGIA AFIRGIA CJGIA A A A AFBC CRRA C ARG C A C AR CHFE CFINGI A A NGl A |G
I eEGI C A CAC AFTNIENTNTTIE CIGIA AFTRGIA CIGA A A AAFBC CFRIMA C AJGIC A CAFBCFN CFENG A ARG A |G

VR C AJGRG CRNC A C CARRCENC C A AJGRGIA CACCHERC CAA A ANGIC C AJGGRINGEGER C CAIR A C C A
)epl C AfGRGICFIC A C C AFINCFRIC C A AfGRG A CACCFHC CA AAANGC CANGGIINGEGENC CAENA C C A

VR GE A C C A AC AFTRGEG A C C CIIEGRINGEGI A C A C ARGIC C A C AR AR A C FERGEING C A C GG A FTY A
eE TG A CC A ACAFGGIA CC CFRINGEINGEG A CAC AJGICCACIGREANINE A CIIRGIC A C A CJGRG A G A

HUM:
ORG:

D7
VR C A C A NG A G
eRl C A C A G A NG

D9
i A C A AfGA A C CFE
iepi N A C A AfGRA ACCC

o0

Alignment stats: °’M’: 293, °’I’: O, ’D’: 0, ’X’:
PI: 97.34219269102991
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Group 44 with 1 units in hum and 1 units in org
Group 44 unitl 0 vs unit2 0 IGHV(III)-26-1

GENE ALIGN SEQ
oG AT GTTTACITG AT GG AGTCAIGIAAGG A[GAAAAATTTAACAGCCCAGCAGTT
e G AT GTTTACITGAITGGAGTCAGAAGGGGAAAAATTGTACAGCCCAGCIGGTT

;e C A CRERG ARG A CRENGRIN C CRINGI C A A AJGY C C Y C FINGEGETRTE C \IGRGEGTRTNE A C FENGEGRGTNG C A |G C
ep il C A CIINGIANGIA CRENGRIN C CHRINGIC A A A A C C I C FTNGEGETTT C IGRGRGETNTE A C FINGRGEGET A C A JGI C

Ve A PTG A BGE C FERTRGRGEIN C C AfGIC A C A CRIRINC A C A A C AJGG A AFIRTRGEGEINGEINGEGEGE AGIC A A C
)i{epl A FINGE A fGY C FTRTRGRGET C C AGICIGTRGI CIGRIN C A C A A C AJGGIA AFTRTNGEGETRGRTRGGI AR AJGIC A A C

lye A G T G AGIANG AITIC AITIATG G GIAGT TICTAAGGGTTACITCITICCATGAWGTATCAG AIT
el G G T GAG AGIAIT C AT AlTGGGAGT T CITCAGGGTT AC|TIC[TCCATGAGT ACAAAI|T

i A A AFRNC A A C AR C C C A ARGRINGIA C A CC CFININIE C A AfGRING C AfGRE CFR A C CREENN A C A A G
ep A AfGRTRIN A A CAFTRIC CC A AGCIGIA CACCCIININEC A AJGRTRGIC AfGRNCFNA C CPERNA C A AT

IUVRGE A C C A ACCFENGIA A AJGIC C A AJGRGRG] C A AJGEG C C G A BN A FIE A C A FGRTRGH A IGEGRG A
eEGI A C CAACCIRNG A AANGICCA AGGEG C A ARGEGIC CIGETIGEIN AN C A C AJGTHG A [GGHG A

D7
VRN C A C A JGEGRG
epl C A C A GG A

D9
;i AG A CACAAAAA
lep AJGRA CACAAAAA

Alignment stats: °M’: 276, ’I’: O, ’D’: 0, ’X’: 20
PI: 93.24324324324324
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 0 IGHV4-28

GENE ALIGN SEQ
;e C APGRGRT A C AJGI CRINGI C ARGEG A JGHIN C [GRGHGI C C C AJGRGIA CIINGRGTNG A AJGIC CFRINE CIGRGI A C A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;e C CFENGRT C C CENC A C CPEINGY C fGY C FINGRIN C BN C FENGEGETI A CARN C C AFRIC ARG C AJGEE A GRIN A A C [T
epl C CIIRGEIN C C CRNC A C CFENGH C }G C FINGET C MY C FERGEGETRGEG C FIN C C AFR C A JGY C A [GRITNGEGETEE A C T

Wy G G T G GGG CTGGEGATCCIGGCAGCCCCCAGGGAAGGGACITGEGAGTGGATTGGEG
)epil A C FTRGRGRGRGH C FINGRGE AP C CJGIC C AJGIC C C C C AJGRGHG A A JGRGRG] C C FTRGRGY A \GTRGEG A FTTRGHG G

Ve A C AR C BN A BT A BN A fJGRITRGRGRG] A JGIC A C CFRA CFRA C A A CC CIGRINC C CHANC A A G| A GRH C |G
eEl C AFR AR C A AFTNE A FIRGEGRTRGRGEGI A |G C A CC AJGICFlRA CAACCCAFBC CCFEEC A ARG AJGE C |G

VR A GEIN C A C C AFTRGEIN C AJGRRNAGIA C A CIGRRC C A AfGIA A C C AJGRTNT CFN C C C NG A A [Gl C FINGH A
ep i A JGET C A C CITNITNGET C AfGRRANG A C A CIGFNC C A AfJGIA A C C AJGRTNE CFC C CFING A A G C FING A

VENGE C BN C FERGEINGI A C CfGI C CIGRINGEGI A C A C GG C C IGETRGHT A FINH A C FTNGRING C JGI A GI A A A
0 {eR Gl C ' C FIRGRTRNGI A C CJGIC CIGICIGRGI A C A CJGRG C CGRTRGHT A FINE A C fENGETRGY C /G A |G A IGF A

D7
VRN C A C A JGETRG
epl C A C A A PTG

D9
Sy GE A C A CAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: °M’: 276, ’I’: O, ’D’: 0, ’X’: 20
PI: 93.24324324324324
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 0 IGHV(II)-28-1

GENE ALIGN SEQ
;i C A A C A A CFEAFGEININE CRNC AJGIC A C A CRINH CHGHGI C FINING A GI A CIGHE C CFENINGI C ARGl A C
epl C A A C A A CRINGRIRGEINTNE C G C AJGRING C A CFINT C FENGEGH C fIR C AfJGGA C AFRRC CRERCRGIC AfGRA C

;i C CRRCPRC C CENC A C CRENGIC A CPINGEIN C BN C FINGRGI A IR C C C C AFRIC AR A A C C A JGETRGEITNGT
sl C CARCFNC C CRNC A C CRENGIC A CFINGHEIE C MY C FERGRGI AN C C C C AR C AFINA A C C A JGETRGETT T

VR C C PG C B A BGE A A PTG A BN C FIRGH C FIINGE C C C CEN A |G A A G| A FERGRGY A C A JGRG A [GRINGEGE A FIN C
epl C C C A CFAJGIA ARG A BN C FTNGH C FERTRGETN C C CFN A JGIA ARG A FTRGEGI A C A JGGY A fGRTRGRG A I C

VR A [GEGETRGE C A FERGEGRGTTEGRTNGY A AJGRGRGIAGIC A C A A AR A CAACCCACHEG CINC A ANGAING
){epll A fGEGTHGY C A FTRGRGEGTTGRTNGI A AJGRGG AJGIC A CA A ATTNA CAACCHKEIACHENCIEC A ANG AG

VR C C AFRAFRRC C AfGAFN C C A AJGIA A A C ARG CREIR A C A NG| C FEGY A fG) C BN C FERGETNGI C C C A |G
ORG: [iijfomepyy i - - - - - - AFRC CAAGAAACAGT T CRINE A C ARG CHING A NG| C R CFHNGTNGI C C C A G

VTG A A CACACAACEHACIGC AFININININNA AJGIC A A A AGA
e TG A ACACACAACPHEANTG CAFININTNTNNA ANGIC A A AAGA

D7
VR C }GE C A A TG
0 eEGRGY C A A PTG

D9
SiHGE A C A CA ACC CHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 263, ’I’: 0, ’D’: 7, ’X’: 13
PI: 92.93286219081273
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 0 IGHV3-29

GENE ALIGN SEQ
UG A FGRGRTEGRG A G CRINGIAFR AJG AJGIC CCACAGAGG A CCITNGIANG A C A AC CRENGRGGIA AJG TT
) ep Gl A /GG A C AJGICITNGI AT AJG ANGET C CIGEN ANG AJGRGI A C CIIRG AJGIA C A A C CFINGGHG A A G T T

;e C CFINGI A NGE A CFN C BN C C FERGINGET A JGY C C FN C FIN A fGY A FTRE C }GI C C FT C A fJGE A IGY C BN C BENGH A A
){ep il C C TG AJGI A CFRN CFN C CFERGEINGET A JGY C C N C BN A JG A FIRH C [G) C C FINIE C A JGIN A IGY C FIRIS C FIENGE A A

VTG ARG C C C ARGRIRIN C A C C ARG C FERG] C A JGRGY C A A fGEGEGHGE C FINGEGH A [GRTHGY A [GRTY A A BN A GY A [T
e TG AN CITNGI AJGRTR C A C C AfGRE CJR C C AJGG C A ARGG GG C FTRGRG A [GRTNG A G A AN A A AT

VR AT A A A AJG AT GIAIT G G|A AJGTIC AfGIAfTACACCAJ TG CAGACITICITGTGAAGGG C AIG
e AT A AAJGG AT G AfITGGAAGTCAGAITIACACCATGICAGIACITCITGT G AAGGGC AG

G A TR CPRC C AFRRCERNC C A A ARGIA C A ARRGICRRA AJGA A CFE CFE CFERGEE A BB C NG C A A A FINGH A
ep AN CFANC C AFINCFNC C A A ARG A C A AFTNGICFR A AJGIA A CFCIH C FENGET A fIN C FIRG C A A ARG A

Sy A C AJGTT C AfG AIG|IA A CITGAGGIACATGG CTGTGTATGGCTGTACATAAGGT T
ep A C AJGRIN C AJGIAJG AJGICITRGIAGGI A C AfTHGEG C C AFTRGT A FINGHG] C fIRGETH A C AR A ARG G C

D7
HUM: [OeRV:awy ¢ i ©
epl C C A A JGRTRG

D9
UG A C A C A A A AFDST
0ep i GY A C A C A A A AFPNT

Alignment stats: °M’: 283, ’I’: 0, ’D’: 15

PI: 94.96644295302013
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 0 IGHV3-30

GENE ALIGN SEQ
;e C A FGRGRTHG C A IGY C FIRGEGHINGEG A fGHT C FINGHRGEGRGEG] A JGRGI C [GRTRGRG T C C A JG C C FENGRGEGY A JGHG T C
0 eE Gl A A JGRTRGI C A G C FTRGEGTRGEG A [GHT C FENGEGEGEGRGY A [GHG C FINTRGEGETY C C A [G C C FINGEGHGEGEGRT T C

;e C CFINGI A NGE A CRRN CFIN C CEENGHING) C AJGIC C P C FINGRGI A FIRIE C A C C I C A JGRE A }GY C BN A FINGHGY C A
){ep il C C TG AJGI A CFIN C N C CFERGEING C fGRG C C N C FENGHGY A FIRN C A C CFI C A JGIN A IGY C FIN A FTRGRG C A

IVETEGE C A CITRGRGRGET C CIGI C C ARGRGI C PN C C ARGEGY C A A fGRGEGHGE C FINGEGH A [GRTRGRGEGRTNGRGY C A G
e TG C A CIERGEGRGET C CJGC C ARGRGI CF C C AJGEG A A ARGEGGHG C FTRGRG A [GRTRGEGEGRTNGNG C A [GT T

lye A T AFT C AT AT GIAFT G G|A AJG TIA AfTIA A AfJTA CITATG C A[G A C|THIC CIGT G A AJG G G C C|G
s AT AT GG T AITG AITGGAAGTAATAAATACITATGCAGIACTCCIGT GIAAGGGC C|G

S AR C A CC AFRCRERC C AJGIANGIA C A AR C CA AJGA AC A CJG CFENGER AFE CHRENG C A A AFINGH A
ep AR C A CC AFRNCFNC C AfGIANG A CA AT C C A AJGA ACACHIGICIENGEN AR CHNE C A A ARG A

v A C ARG C CFING A IG| A fG) C TG A f[GRGI A C A C GG C FINGETRGHT A FI A C fTRGRTRG C |G A A A JGl A
epl A C AJGIC CINGIA G AJGT GG A AfGIA C A CJGEG CITRGRTRGET A FINE A CIENGETRG I CIG A A ARG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 283, ’I’: 0, ’D’: 13

PI: 95.6081081081081
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 0 IGHV(II)-30-1

GENE ALIGN SEQ
;e A A C A A CFENGHT A BN C BN C FIGRGRTNG C A CHN C FINITNGEGI C C FINGRGETNGI A AJGIC CRENE C A C AJGIA A
ifep A A C A A CRINGEINGETIE C M C AJGRTNG C A CFN C FIINGRG) C C FINGEGRTNG A AJGIC C CFRC A C ARG A C

;i C CRRCPRC C CENC A C CRENGHINGI C C AR CEN CHINGI C AR CFN C C AFRNC A C A A C C A JGETRG T T
)epl CIGE CRNC C CRNC A C CRENGRING C C AFE CFEN CFINGI C AR CEN C C AR C A C A A C C A JGTRGET T T

Ve C C P C MGG A fG{ C FIRG C AR C C AR C AfGICIGIC C C C C A FINGEGEG A [GRGRT A C FENGEGH A [GRTRGRGH A
0{epl C C FTRGH C FERGRGH A IG C FIRGI C A FN C T GICAGCIGIC CCC A CIGGEGG AJGGIE A CIRGEGH A [GTHRGRG A

VR C [GRGRGRTRGY C A B A FGRGHTN C A FTRGRGH A fGRGRGE AfGEC A C A A AR A CFNNC C C CRNC RN C N C A A |G
) {eR T C \GRGRGRTRG C AFR AJGGTI C A CIGRGIARGRGRGI ANGI C A C AJGIAFIRE A CFRRC C CJGRE CFINE C N C A A |G

S ARG C C AfGRRNC A C C AFRCFERC CAJGIAFNC C AFIRGER C C A A A A AGEE A GETNE C BN C FIN A C A
ep A G C C AfGRTNC A CCAFRICINC CAJGAFNC C AfTRGRRC C A A A A AJGTE AJGRTNE C CPRCFIRE A C A

/G CT G AACITATGT GAGGAACAAACACATAGICCATGT AT T T TIAGAGCAAAAIG
0 eR G C 'TRGI A A CIHAFTGEING AfGIC A ACAAACACAFRANGC C A CIGETAGTEINE AGIANGC A AAAA

HUM:
ORG:

D7
VRN C A C A JGRTRG
0 {eRll C A I A [GRTRG

D9
i A C C C A AfGIC CPFE
ep N A C C C A AJGIC CJT

|| II HH || || ||

N
=

Alignment stats: °’M’: 279, °I’: O, ’D’: 1, ’X’:
PI: 92.69102990033223
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 0 IGHV3-30-2

GENE ALIGN SEQ
SEGE A FGRGRT A C A G C BN C [GRINGHRG A fGRIN C CIJGRGIAGIAJGRGEA C C C A AfG A C A A C CPFENGRGEGEGRG A FIN C
0 {eR Gl A \GRGRIN A C AJGIC I A JGTRGEG A G C CIGRGIAGE AJGRGIA C C C A AJGIA C A A C CINGGEGEGEGRGT C

;e C C TG ANGE A CRBNCFIN C CRENGHING C AJGIA CRE CHINGEGI A FIRIE A A C CFINE C AJGHE A JGI CFN A CFENGI A A
0){epl C [GRTRG A G A CRENCFN C CFERGEING C AJGIA CFN CFINGEGI AR A A C CHINIE C A G A JGI CFR A C NG A A

Iy G G A A CITICIGG T T T CCCAGGCITICCAGGGAAGGGG CIIGGAGT G AIGT AGT AG| AT
el T G AGICITIC AJGTTTICCCAGGC|TCCAGGGAAGGGGCTGGAGTGAGTAGTAG AT

vy AT A C AIGT G T GATGG|AAGTICAGAITAITGTTATGCAITAATCITTTGAAGAGC CAA
epm A A AfITIAJGT A CJ|G ATIACAAGTCAGATATTGTTATGCACAAACITGTG G AAGAIGC AG

G AR C A CC AFBRCERC C A A ARGIA AAAFIGIC CAAGA ACFEC A CPENGEE A FENENTNG C M A A FINGH A
ep AR C A CC AFNCIENC C A AAGAAAAFGIC CAAJGA ACFRCACEEC CAFRRTNING C A A ARG A

lyR A C ARG C NG A fGI ARG C AJG CIGEGRGI C A C A NG C FINGETEGETNGETT A C fTNGET A FINGHTNG A [GRGI C A
ep A CIGGIT CIGIAJG A A C AfGANGGIGIC A C A A CITRGETNG T GRINE A C TG A fTNGTNG A \GG C A

D7
VR C C A BGRGETH A
0epll C C A JGRGET A

D9
FVHGE A C A C A JGETNTNI C
eR Gl A C A C ARG A AFERTRIT C

Alignment stats: °M’: 275, ’I’: 0, ’D’: 0, ’X’: 23
PI: 92.28187919463086



Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 0 vs unit2 1 IGHV3-30-2

GENE ALIGN SEQ
VG A fGRGRT A C A G C B C [GRINGRG A fGRIN C CIJGRGIAG AJGRGIA C C C A AfG A C A A C CHINGEG GGG Il
0 {ep Gl A \GEGEIN A C A G CFITRGGTRGHG A JGR C TG A AfGAJGRGIA C C C A AJGIA C A A C CIING GGG GG G Ry

;s C C CPENGE ARGR A CRN CER C CFRINGEING C AfGIA CFRR CHINGEGI A FINIE A A C CFERE C A JGEE A BG C fN A C FING
) {eR i C NG C FINGI A fGI A CFNCFR C CFINGRTRGI C ANGI C C PN C FINGHGE A FIRIN A A C CFIR C A JGH A fG C fIN A C TG

Gy A AJGG A ACITCIGGT T TICCCAGGCITCCAGGGAAGGGGCTGGAGTGAGT AGT AIIG
ep A A PTG A JGI C P CJGRGRTNTT C C C AJGRG CF C C AJGGG A A JGEGEGRG] C fINGEGY A [GRT G A \GT A [GR T A |G

Gy AT AT ACAGT GTGATGGAAGT CAIGATATGTTATGCATAATCITTTGAAGAIGC
i lep M AT A A AJT AJGT ACI|GIAITA|GAAGT CAGAITAITGT TIA[TGCACAAITICITGTGAAGAGC

i A A ARTREC A CC AFRCERC C A A AJGIA A AAFIRGIC CA AGA ACFEC A CFENGHE A FPESING C BN A A BT
e A G AN C A CC AFBCFEC CA A AJGIA A AAFIRGIC C A AJGIA A CF{C A CFTRGET A FININTNG C A A AT

IVRG A A C ARG C FTRGH A BGY A JGI C A G| C [GRGRG] C A C A |G C fTRGETNGETRGETNT A C FINGHET A FENGETHGY A \GRGY C A
eE Gl A A C AJGT CFING AGIANGIC AJG AJGRGG C A C CJG|C CIGTHGHI A FTRTH A C FTRGHT A FINGETHG A [GRG C A

D7
VR C C A JGRGETH A
0epll C C A JGRGET A

D9
FVHGE A C A C A JGETNTNI C
e CGRGET A C ANGI A A FERTR C

7X) .

N
o

Alignment stats: °M’: 277, ’I’: 2, ’D’:
PI: 92.33333333333333
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 1 vs unit2 0 IGHV4-34

GENE ALIGN SEQ
;e C AFGRGRTNGI C AfGICEN A C ARG C A JGRTNGRGRGHG] C JGI C A JGRGI A CITNGRT TG A A G C C PR C IGRGY A fGY A C
0{ep il C A PGRGTNGI C AJGICFN A C ANGIC A PGRTRGEGEGEGETNG C A GG A C fIRGEGRTNG A A G I C C I C IGRG A G A C

ik C CRERGRTE C C CENC A C CFERNG C fG) C FINGET C B A FENGEGETRGEGEGET C C FI C A [GRTRGRGETNE A C PN A C T
epll C CIINGEIN C C CRNC A C CFENGH C }G C FINGHT C M A FERGEGETRGEGEGHET C C FINE C A [GRTRG A FINTE A FIRGEG C T

IVENGEGE A BGY C FTRGRGE A BN C CIGIC C AJGIC C C C C AJGEGEG A A fGEGEGHGE C FINGEGH A [GRTRGRGY A FENTRGEGEGRG A A
eEGRG A A CITRGEGIAFRI C CJGC C AfG C C C C C AJGIGEGI A A FGEGGHG C FTRGEG A [GRTRGHRG A FINTRGEGEGET A C

Ve A PR C A AFNC AR ARGRTNGEGI A AfGIC A CC A ACFRACAACCCHIGERC CCENC A ARG ARG C Gl A JGT
){ep il A BN C G A fG A \GRINGEGRGI AG A A CC A ACFBACAACCCHIGRNC C CFNC A AJGIAGHE C G A G T

YR C A C C AFRARE C AfGRIR AJGIA C A CJGRINC C A AfGRA A C C ARGRINTN C N C C CFING] A A IGI C FIRGE A IGY C [T
epl C A C C ARG C ARGRNANGIA C A CIGREC C A ARGA A C C AJGRINE CHNC C CFING A A G C FIRGY A IG) C T

VR C FIRGETRGE A C CIGIC CRG CIGRGI A C A C IGRG] C FENGETRGHI A I A C FINGETRGY C [G) A Gl A IGRG
){ep il C FINGETNGI A C CJGIC CIGICIGRGI A C A CJGHG C CGETRGHT A FIN A C fERGETRG C |G A |G A [GNG

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
ep G AR A A AAACCH

Alignment stats: °M’: 276, ’I’: 0, ’D’: 17

PI: 94.19795221843003
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Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 1 vs unit2 1 IGHV4-34

GENE ALIGN SEQ

;e C AFGRGRTNGI C AfGICEN A C ARG C A JGRTNGRGRGHG] C JGI C A JGRGI A CITNGRT TG A A G C C PR C IGRGY A fGY A C
0)i{epll C A JGRGTRGI C A JGRTRTRG C A JGRG A JGRTH C FGRGHGYI C C C AJGRGE A C fINGRGRTNG A A G C C I C IGRG A G A C

ik C CRERGRTE C C CENC A C CFERNG C fG) C FINGET C B A FENGEGETRGEGEGET C C FI C A [GRTRGRGETNE A C PN A C T

epl C CIINGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FENGEGETRGEG C AN C C AR C A G A [GRINE A CFR A C T

IVENGEGE A BGY C FTRGRGE A BN C CRGIC C AJGIC C C C C AJGEGEG A A fGEGEGHGE C FINGEGH A [GRTRGHG] A FETHGEGEGHG Il A

e GG A JG| C TG G| AT C CJGGIC AJG C C A C C AJGGGI A AGG GG C I TRGG A [GRTRGHG A FINTHG GGG G e

v: TN EINYE - - - -

AGRINGEGIA ARGIC ACCAACFHHACAACCCIGEINC C CRRNC A AJG A GHT

ORG: --ﬁ'— s AT CPRRNAMIC C AJGRTNGGRG AGIC A CCFHNA CFMA CAACCCHIGRINC C CFC A ARG A GET

VR C\GE ARG C A C C AFRAFN C ARGRRAJGIA C A CIGRNC C A AJGIA A C C AJGRININ CHN C C CFING] A A }G| C [T
e CIGAGRINNC A CC AFBAFREC AJGRE AJGIA C A CJGRBC C A AJGIA ACCAJGTHCFNC C CFRNG A ARG C |1

SIVEGE A G C B C FERGETRGI A C CIGIC CJGI CfGRGI A C A C JGRG C FENGETNGHIN A FINT A C FENGETG C [G A JG A fGRG
0 {ep Gl A NGl C PN C FIRGRTNGI A C CIGIC CIG CIGRGI A C A CJGEG| C CIGETHGHIN A FTRTH A C FTRGHTRG C |G A IGF A IGY A

D7
VR C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: ’M’: 272, °I’:

PI: 91.2751677852349

5,
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’D’: 5, ’X’: 16



Group 48 with 4 units in hum and 2 units in org
Group 48 unitl 2 vs unit2 1 IGHV7-56

GENE ALIGN SEQ
;e C IGY A fGRTRG C A IGY C FIRGRGINGY C A JGHTN C FINGRGHG C C FING A [GRGRTNGI A A JGI C A G C C FINGRGEGRG) C C I C
)i{epl C [G) A JGTRG C A G C FINGEGTRG C A JGRTH C FENGRGRG) C C FINGH A \GRGHRTRG A AJGI C A G| C C FINGEGRGRG A C il C

VGG CIGI A A BGRGHTN C BN C CRINGY C A A JGRGRTRGHT C FINGEGETNT A A A CFRERGEE C AR C A C CFHR A FINGEG T A
e GRGE TGl A ARGETT CFN C CRERGI C A A JGRG C FT C FINGEGRTNT A A A CIINGEE C AFINC A C CFE A FINGEGET A

Gy T G A AT T GG ATIACGACAGACCCCAGGACAGGGGC CITTGAGT GG ATGGGATGG
el T G A AfTTGGAITAITGACAGACCCCAIGGACAGGGGCITTGAGTGGATGGAATGG

VR A PR C AFRC CRRRA C C CRENGRGRINGI A A C C C A ARG ARG C C C A C AJGIAFTRIN C A C A C A CJGGT
ep i AR C AFINC CFMA C C CPERGRGRING A A C C C A ACI G ARG C CC A CAGCIINEC A C A C A CIGGT

IUVETTEGEE C FIIN CFRC C AFTRGRGI A C A C CHN CFENGEIN C ARG C A CIGRGY C fGRGY A BN C FINGY C A JGI A C N A |G C
0 {eR TG C I CFN C C AFIRGRGIA C A C AFE CHINGHEE C AJGIC AFTRNGEG C AJG AP CFTNGI C AJGE A CFl A G C

YRT G C CIT A AAGACITGAGG ATGCAGICCATTTATTACIEGTGTGAGGT A
sl T G C C[T G A A[GACITG AGG ATGICAGCCATTTATTACITGTGTGAGGT A

D7
VRN C A C C JGRTRG
ORG: ESRV.SEemey ¢+ ¢

D9
VT ARGRA A A CCC
eI AGGA AACCC

Alignment stats: °M’: 280, ’I’: O, ’D’: 1, °’X’: 13
PI: 95.23809523809523
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Group 50 with 1 units in hum and 1 units in org
Group 50 unitl 0 vs unit2 0 IGHV7-34-1

GENE ALIGN SEQ
;e C FTNGY C A IG) C FIRGRGINGY C A JGI C FINGEGRGY C C FING A f[GRGRTRG A AJGI A A G C CFINGRGRGEG C C flN C A [GH T
0)i{epl C fINGH C A JG) C FTRGHGRTRGY C A fJGHIN C FIRGRGRG C C NG A JGRGRTNGI A AJGE A AJG C C FINGRGEGRG C C N C A [GT

SEGE A ARGRGET CRNC CRER AR A ARG C PRI C FIRGEGETIN A C A C CIEN C A C C AFE C Bl A FENGEGHT A FENGH A
0 ep Gl A AJGRGET CFN C CRNAFE A AJGHE C FINE C MINGEGETRT A C A C CAERE C A C C A C DT A FINGEGET A FINGE A

yem AT T GGGT ATGATAGIACCCCITGGIACAGGG CTTTGAGTGGATGTGATGG AT C
e AT T GGTTATGACAGACCCCITGGACAGGGC CITTGAGTGGAITGGGATGG ATC

VR AP C A C CRRA C A CRERGRGRGIA A CCC A ACIGRRANEA CC C A CIGRG CHININ C A C AJGEG] A FENGEGET T
e AR C A CCHNA A ACFIGGNGIA ACCCIGACAFBAFNA CCCACIGEGICIENTC A C AJGG A FTRGEGT T

VR TG C BN C B C C ARRRGEGI A C A CGHE C FINGHIT C ARG C A CIGEGH C [GRTRGIN C FIIN C A BGE A BN C A JGJ C A
e TG CFINT CPFN C C AFIRGEGIA C A C CRRCHINGEI C AJGIC A CJGRG CIGRTN A PR CFININ C AJG AR C ARG C A

IUVRNGY C CRR A A ARGEG C NG A JGRGI A C A CIGRGI| C C G A JGIN A FTE A C FIRGRTRGY C fGY A A [GHT A
0 eR M GI C CIA A AJGRG CITRGI AGRGI A C A CJGHG C FTRG) A f\GETH A FTE A C fIRGRTRG C /GF A A fGT A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VT C ARGEA A ARGIC C
0 eR T C AfGGA A AfGC C

Alignment stats: °M’: 281, ’I’: 0, ’D’: 12

PI: 95.90443686006826
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Group 51 with 1 units in hum and 1 units in org
Group 51 unitl 0 vs unit2 0 IGHV3-36

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITTTGGGAGGCTTGTTATAGCC CTGGGGGTCC
e G AGGTGCTTCITGGTGGAGTIC'TTTGGGAGGCITTGTTATAITCCTGEGEGGGTCC

;e C PTG A BGY A C FIRTE C FEEIEING) C AGI C C N C FINGEG] A FI C A C CFENTE A fGRT A C C PRSI A B A |G
e C PG A fG{ A C PRI C FENTTTNG] C AJGI C CFE CFENGHG A BN C A C CEENENE A fGRIN A C C FINIE A [GT A |G

G A C FTRGEG A FTRG A 1GY C PGl GG C C AR C AJGRG CIT C CIINGGEG A A A GGG C FIENGEG A G T A
R G A CFINGRG A FING A JG| C'TRGI C CIlGR I C C AN C A AJGI CF C CFENGRGRG A A A JGRGHGY C FTNG C A fJGRT A

VR GG C B C A FERTT A FEEGH A [GRT TR GRTT GG A (GG A |G C A C A AJGICFIN A FTRGI C A Gl A CJl C NG
e GG T C fN C A FTRTNE A FIRG A [GETRTEGRTTNGETNGET A \GGRT A GIC A CAAACIHAING C AJG A CFE C TG

IVETEGE A A FGRGRGT C IGI AR C A C C CRRNCHENC C AJGRA NG ARG AFTRGIC C A AfGA A AR C A CFENGEH A T
e TG A AJGRGRGET CIG AT C A C CIGRNCFE C C ARG AJGIAFGIAFING C C A AJGIA A AFHC A CTRGHE A T

VR C G C A A ARG A A C AJGICJGET C A Gl A G| C C G A NGEG A I A [GRGET C fTRGETRGET A FIENE A C fENGETNG G
s CIT GIC AAATGAACAGCIGTGAGAGCC CITAGGEG ATIAGGT(ICITGTGTATTACTGT ARG

HUM:
ORG:

D7
VR C A FETSGETRG
0 {epll C A FTH C FING

D9
UVEGE C A IGI A IGY A FIRGY C BT
ORG: [(€ oWy c iy © iy o c oy

L= |
QIR
QIR

Alignment stats: °M’: 289, ’I’: 2, ’D’: 1, ’X’: 11
PI: 95.37953795379538
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Group 53 with 1 units in hum and 1 units in org
Group 53 unitl 0 vs unit2 0 IGHV3-38

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTCITGGGGGAGGCTTGGTACAGCTC CTAGGGGGT| C
el G AGGTGCAGCITGGTGGAGTIC'TGGGEGGGAGGCITTGGTACAGCCTGEGEGEGGEGGGT C

;e C CFIRGI ANGE A CRRNCFIN C CEENGHING) C AJGIC CFEN CFINGEGI A FINIE C A C CIGRE C AGHE A JGI C A A FING A |Gl A
epl C CARC AJGIA CRENCFNC CFR A FING C A G C C N C FERGEG] A FIRN C A CFTRGHEIE C A JGHIN A JGI C A A FTRG A IGF A

IOVETRGE A BGY C FTRGRGE A BN C CIGI C C A JGRGY C FI C C A JGRGRGY A A fIGRGEGRGE C FINGEGH A fGRTRGRGRGET C FIN C AR C C
0 {eR TG A JGY C FTRGRGI AP C CJG C C AJGRGI C N C C A JGRGEGI A A FGEGHGHG C FTRGRG A [GRTRGRGEGEE CFRC A A C C

VR A FTT A PG T IRl GG T GG A fGIC A C AFNA CFRA CIGIC ARGIA CFC C AJGEG A A GGG C A G A FITT
{ep il A BT A JGRT A G A GGG G AG C A CAFfDA CFBRA CACAJGIA CP{C CIGRTRGIA AJGG G C AJG AT T

O C A CC AFBCFRC C AfGIANGIA C A AFIRINC C A AJGA ACACIGCHINGE AFRNCIINE C A A AFIRG A A C A
epl C A CCAFRICINC C AJGIANGIA C A AFIREC CA AGA ACACIGICRERGEN AN CIININC A A AFRGIA A C A

VR A C CFERGE A fG) A fG) C FIRGE A fJGRGRGY C A C fGRGI C C JGRTRGHI A FIE A C FINGRTRGI C C A JGY| A BN A BT A
0 {eR G C C TG A NG A JGIT GG A GRG A C A CJGG CITRGTRG T A I A CTRGRTNG CIGAG ANG A C A

D7
VR C A C ARG A G
0 {eRl C A JGRTRGY A A

D9
;i C A CA A ACCHENCC
e C A CAAACCHENCC

Alignment stats: °M’: 276, ’I’: 3, ’D’: 16

PI: 93.55932203389831
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Group 53 with 1 units in hum and 1 units in org
Group 53 unitl 0 vs unit2 0 IGHV(III)-38-1

GENE ALIGN SEQ
oG A AfGT T A ACITAGT GG AGTICAIGIACAGGEESA AAATACTACAGACCAAIGAAITT

0 eR Gl A AJGRTNT A A CFE AJGTNGRGI A G C ARG A C A GGG C i CITIACAGIACIGA AGAATT

;e C P C ARGE A CPRINGRINE CHINGI C A A AJGIC C C CRINGRGI AT C A CFINGI A A A A A ARG A A C A ARGEITTT
) {ep il CF C AfGIA CRTNGTT CFINGI C A A AJGIC C C CRRANGIAFTNE C A CRENGIA A A A C ARG A A C A AJGETT T

YR G G T C C A[GC AIGG AT TIC AfTGGCAAGTGTTGGTGAGGGAGATAACAGTAATTC
el G G T CCAGICAGGAITTCATGACAAGGGTTGGTGTGGGAGAITAACAGTAATTC

Ve A A JGRTRGEG] A ARGRTIN C M C A AFTRGRGEGI A CRERCIGIC CITIN C ARG A C A A ARG A AfG AfTRINA A C A G
iep A A NGRTRGRGI A AJGRTR CFE C A AFTRGRGEG A CFNCFR C CFENE C AJGRE A C A A AJGIA AJGIAfTRR A A C A G

YR C CRRC AGEANG A C A CIIRGHRTINT C AFGIA AJG AT C BN C FENTT A AfGIAFR A AFINA A A A CPINGH A |G
R C CFNC ARGIAJGIA C A CITRGHINTE C AJG A AJGIAFTT CF C T TNTIRTE A AJG AN A AFTRR A A A CPING A |G

YR ANGIC C C A ARG A C A ARGT C FERGETRGHT A FINE A C FINGETRGE A [GRGRGH A
ep AJGIC C C ARGGIA C A AJGT C CGTRGHE A fTH A C fTRGRTRG A [GRGRG A

D7
VRN C A C A JGETRG
ORG: [ Qgegwy ¢ v ¢

D9
UG A C A C A A A AJGHT
0ep i Gi A C ACAAAACH

Alignment stats: °M’: 266, ’I’: 2, ’D’: 6, ’X’: 10
PI: 93.66197183098592



Group 53 with 1 units in hum and 1 units in org
Group 53 unitl 0 vs unit2 0 IGHV4-39

GENE ALIGN SEQ
;e C A PGI C PTG C A JGY C FIRGY C A GG A fGIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A ARG C C IR C IGRG A fGY A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;i C CHERGRIE C C CENC A C CRRNG I C A C PRGN C BN C FENGEGETNGRGI CFN C C AR C ARG C A fJGHE A fGHIN A G T
0epl C CIINGEIN C C CRNC A C CFENGY C }G C FIRGHT C FN C FERGEGETRGEGH C fIN C C AR C A (G T A G A

Ve A C PR A CFTRGEGRGRG] C FINGEGI AP C CfGIC C AfJGIC C C C C A GGG A A FGRGEGRGY C FINGHG A [GRITNGRG A FIT
ep A CIR A CITNGEGH A G CRINGEGI AP C CIGRGIC A A C C A C C AJGGHG A AJGGGGl C fTNGIGY A \GRTRGRG A T T

VR GGG A FGRTH A BN C B A B A B A fGRITRGRGRGI A fGEC A C CPRA CRRA C A A CC CIGRC C CENC A AJGl A |G
e CGRGEGI C AR AR C C AFINE A FIRGRGETRGRGET AJGIC A ACPFRA CCFRC AACCCHGREC CCFRC A ARG A G

VR C [GE ARG C A CCAFRAFRNC CIGENANGIA CACIGERIRC CA ARGA A CC AJGRINE CRNC C CRING A A G C
0 eR N C\GAGRTIC A CC AFRNAFRC ARGRRAG A C A CIGETNC C A AJGIA ACCAGTNNCIHNC C CHEG A ANG C

IVETEGE ARG C PN C FERGTNGI A C CfGIC CIGIC AJGIA C A C GG C FINGETRGET A FENTH A C FIRGETNG C [GI A JGI A C A
0 {eR TG A JGY C fT C FTRGTRGE A C CIGIC CJGIC AJGIA CA C AJGIC CIGTRGETE A FTNE A C FINGETRG C [G) A \GY A IG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
ep Gl A C A CA A A CPFENT

Alignment stats: °M’: 275, ’I’: 0, ’D’: 18

PI: 91.9732441471572
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Group 53 with 1 units in hum and 1 units in org
Group 53 unitl 0 vs unit2 0 IGHV7-40

GENE ALIGN SEQ
e A FERGRGHT A FINGE A AT C AJGRINGRINGIA C C AJGIC C C CINGEG A C A AGRGHG C FIENTEG A fGETRG G A [T
) {eR i A FTRGHGET A FTRGH A A FIE C [GRGRTNGRTRG A C CJGRGI C C C CITNGHGI A C A A JGRGRGY C FT TG A \GETHGHRG A T

VGGG A FTRGRG AN C AFINC A C CPNA CACPRIRGEGRGEA A CCC A ACAFBAFBA CC A A CRGG CFEENE C A
0 {eR GGG A FINGRGE AN C AFINC A C CPRA C A CHINGEGEGE A A C C C A ARGRGEIN AR A C C C AFIRGHG C FINI C C

VR C A JGRG A C [GEGETTIN C M A BRI CEN C C AFINGEGE A C A C CJlN C FINGEIN C A JGY C A FINGHG C f{GIN A B C FING
{ep il C A JGRG A CIGEGRTNTRTRGT C I C N C C AFTRGEG A fGI A C C N C FIRGET C A JGI C A fIRGHGY C A FIN A B C fTNG

VR C AJG AR C ARG C AfGIC CRNA A AJGRGI C FTRGI A SGRGI A C A C GG C C [GRTRGHIN A FINGY A C FENGEIN A FIERGH A |G
eEl C AJGAFINC AJGIC AFGIC CFENA A AFGRGI C TG AJGRGE A C AFTRGGI C C A FTRGET A FING A C fINGET A FING A |G

HUM: §§ ¢ N

orc: [N

D7

HUM: KoV SEeRWW ¢ 1 ©

ORG: JOVNEGAWW ¢ | ©

D9
UGN C APGIA A A C C C
er G C AFGIA A A CCC

Alignment stats: °M’: 190, ’I’: O, ’D’: 0, ’X’: 13
PI: 93.59605911330048
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Group 53 with 1 units in hum and 1 units in org
Group 53 unitl 0 vs unit2 0 IGHV(II)-40-1

GENE ALIGN SEQ
;e A PG C CFTRGRGRTNGI A AJGIC C CRININGIC A A ACCCCCFERC A CFEC A C CRENGEING C FENG C C N C FENGHG
){epl A JGYC CRNARGRTNGI A AJGIC C CAIRIRGIC A A ACCC CCFRC A CFERC A C CHEGEING C NG C C FINGETNGG

;e A P C B C FERGRN C A C A AP C A JGRINGY C FIH C C FING
0{ep A SRR CFANC C AFRNC A C A AR C AJGEING C FIN C C FTNG

D7
HUM:
ORG:

D9
IUVENGET C A fGRGTNG) C A T
0 {eR G C A JGRGRTRGY C A T

L=l |
= | =
QIR
QR
aQjla
= | =
Qjla

Alignment stats: °’M’: 73, ’I’: 0, ’D’: 0, ’X’: 4
PI: 94.8051948051948
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Group 55 with 1 units in hum and 1 units in org
Group 55 unitl 0 vs unit2 0 IGHV3-42

GENE ALIGN SEQ
UG AGGCGCAGCTGGTGEGGAGTCITGGGGGAGGCTTGCGCGEERNT ACAGCCTGEGEGEGTGG
el G AGGICACAGCTGGTGGAGTIC'TGGGEGGGAGGECTTGGTATACAGCCTGGGTG GG

G C C C CIGANGIA CRNCRER C AFRBRERINGI C AJGICFIH CHN A G AN C A C CFENE C A JGEING A C B C
e G C C CRENGI AJGIA CHN CFR C AFIBRTRTRG C ANGIC C N C FENGEGH A FINE C A C C TN C A [GRING A C D C T

IVEGE A A RIPRGE C A CRIENGEGY A F C CJGI C C A JGRGY C FINIE C FINGEGRGE A A A [GRGRG C FINGEG A [GETRGEGRGTTRGRGY C
e GG A PTG I C A CRERGRGI AR C CJGI C C A GG C FIN C FINGRGI C A A A JGRGRGY C FTRGRGY A FGTRGE GG TTRGEGY C

Ve C G A TR ARGEA A CC A A ACIGERA ACAJGRINRA CACJGIA CANGA ARG CIG|C NG C AFE C FENGET
) ep i CIGT AR AJGIA A CCAAACIGTEAACAGTNEA CJGETNGIA C AJGIA ARG C |G C FTRG C A BN C FENGT

IVRGE A A ARGRGIC ARGRGRTINT C A C C AFNNCERC A ARGIA G AFTRGIARTRIN C A A AfJGIA A C A C A CRINGHE A FIN C
R Gl A A AJGRGIC AJGRGITHIN C A CC AfBCIEC A AJGAGIAING AFTRINC A A AfGA A C A C A CRRGE AT A

IVRTEGE C A AJGRINGI A AFRA C C CRERGIA A A A CCIGAJGER A C A CIGRGIC C AR C N A BN A C FINGEE A C [
e TG C A A AFRGIA AFRA CCCHIRG A A A ACFRG ANGGIA C A CJGRG C C AFRICFN AT A C FINGEE A C |1

HUM: BN Ry R
ORG: gy © Y ¢ R

D7
HUM: [ogp§c v cpye
epl C A C A JGRTRGH A |G

D9
;i A C A C A A AFRCPHERC
el A C A CA A AFNCENC

Alignment stats: °’M’: 291, °I’: 2, ’D’: 0, ’X’: 12
PI: 95.40983606557377
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Group 55 with 1 units in hum and 1 units in org
Group 55 unitl 0 vs unit2 0 IGHV3-43

GENE ALIGN SEQ
oG A AfJGT G C AIGCITGGTGGAGTICITGGGGGAGTCGTGGT ACAGCC CTGEGGEGGGGG T C
el G A AJGT G C AJGCITGGTGGAGTICITGAGGGAGG CITTGGTACAGCC CTGEGEGEGGEGTT C

;e C C NG ANGE A CRRNCFIN C CEENGHING) C AJGIC C N C FINGRGI A FINIE C A C C PTG A FENG A FENIE AFR A C C A
)ep il C CIINGIAJGI A CRENCFN C CFERGEING C A G C C N C FERGEGY A FIRN C A C C FINTTRGE A fING A FIRE A FIRGI C C A

VTG C A C FTRGEGRGET C C G C A A JGY C fl C C [GRGEGEG A A f[GRGEGHEIN C FINGEGH A [GRTRGRGRGET C BN C BN C FIET
e TG C A CIERGEGRGET C CJGETI C A ARGICIR C C AJGGEGI A A GGG C FTRGY A A [GRTRGEGEGET T C FENGEG T

lye AT T AGT T GGG ATGGTGGTIAGCACATACTATGCAGACTICITGTGAAGGG C CIG
e AT T A AT T GG AATGGTGGTAGCACATACITATGCAGAITT CITGTGAAGGGCCIG

S AT C A CC AFRCERNC C AJGIANGIA CA ACAJGICAAAAACKHECC CPHENGER AFE CHING C A A AFDNGH A
ep AR C A CC AFRNCHENC C AfGIANG A CAACAJGCAAAAACPECCC CHEGTH AN CHNG C A A ARG A

lve A C ARG CFING A JGIA A CIIRGI AJGRGIA C A C CJGIC CRENTRGHT A FIRN A C fTNGRING C A A A AJGIA D A
{ep A C AJGHT C FTNGH A G A G| CITRGIAGGIA C A CJGRG C CIINTRGHT A FINE A CIENGRTRG I C A A A ARG A C A

D7
VR C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: °M’: 282, ’I’: 0, ’D’: 16

PI: 94.63087248322147
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Group 55 with 1 units in hum and 1 units in org
Group 55 unitl 0 vs unit2 0 IGHV(II)-43-1

GENE ALIGN SEQ

;e C FERGRG AR C C C C A A C ANGIA A C C AJGHING CRIIE C C NG C FENGEG) A BGY C FERGRGI A BN C C AR C A
) {eR Gl C FIRGRGI AN C C C CAACAAAACCAGTING CHEEC CHNG CHNGIG A G| CNGIGIAFNE C C AFRC A

IVEGE C C C C C ARGEGEG] A A FGEGRG A C FIRGHG A f[GRINGEGEGT C A JGEGRTRGI C A C A JGRGHT C A FENGH A A JGRGHGH A
e GIC C C C C AJGRGHIG A A GGG A FTNTRGEG A [GTRGEGRGT C IGEGGHTNG C A C AJGRGT C ARG A A ARGG A

GG C A C A AAFRRBCENA ACCCACPHHC CRNC A AGIAGEIC C AfGREC A CC A CCFERC C AJG AR C T

ep G C A CAAAFRNEC CAACCCACFHC CHNC A AGIAGEEC CAGRNC A CCACCHEHC C ANG AR CJT

SH A RGN C C A A A A - -
eE ARG C C A A A A A AT

YR A C A C AJGIC C A FINGHTE
e A C A C A A C C AFGHT

D7
HUM: U8 e e e e e
ORG: [if F g e r

D9
U G T GTGTGTTTT
ORG: [ E E S e e e e iy

Alignment stats: ’M’: 198, °’I’:

PI: 93.39622641509435

2,

C ARG C N C FE C f[GHIN A FINGEGE C FINGE A [GRITNGE A C AR ARG C A A C A AJG(C

AJG CF C IR C C N A FTRGRG C FTNGH A \GRTHGY A FIRGRTNG A JGIC A A C A AJGIC

’D’: 1, ’X?: 11



Group 57 with 1 units in hum and 1 units in org
Group 57 unitl 0 vs unit2 0 IGHV(IV)-44-1

GENE ALIGN SEQ
SUEGE A SGRGI A C C A C CRENTNGHING C A AFINGEGEG A JGRGI A AJG A AJGET A GTGEGRTE C C C C FENINGEGET C A FF
0 eR Gl A \GRGIA C C A C CITINGETRGI C A AFTNGEGEG A JGRG A AJGI A A G A [GRTRGEGET C C C C FINTRGEGEE C A T

G CFRN C ARGIC CENC A C CERAFINGIC CJGIC CEAFRINGI C A C AR C A AFTNERE C FENG A A C A FINE C NG
) {eR Gl C M C AJGIC CRINC A C C ARGRING C CJGIC CFA CIGIC A C AR C A AT C NG A A C A FEEERT G

VR C CFIGEGI AR C C A CC AFRCERC C CAFRC A A A AJGEGEIN C FINE C A [GRTRGETNGETTRGEGTRG TG
e T C CITNGEGIAFRIC CACCAFBCENC C CAFRC A A A AJGGHE C ITRTRG A [GRTRGETRGET TG GG TG

YR AT AT GGG T TAAGGGAAACA CIT|A B AGIC CCCAACCFENC ANGGIG C AJGI|A NG C

)i{epi A BN A FIRGRGRGET I A AJGGGIA A A CACFRA ACFEGIC ARGGRC CCCAACCHEEC AGGG C ANG ANG C

ST A GIC AFRRCFRNC C AfGIA A ACACAFRAJGTIA A AAAACAAGAAAACIHEAC AN CHEG AJG|A
) {ep N A G C AFICIC C AJGIA A ACACAJRAGTING A AAAACAAGAAAACITEACANGCIHNG ANG A

e A G T G T GAITGGCITGGGGAGGCAGGCGTGTATTACITGTGCITCAARGG
s AIG T GTGATGGCTGEGAGGATGCAGGCIGTGTATTACTTTGC|TICAAGSG G

D7
VR C A C FENGETRG
ORG: ESRV.ggey @ ¢ v ¢

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 279, °’I’: 5, ’D’: 2, ’X’: 8
PI: 94.89795918367348
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Group 57 with 1 units in hum and 1 units in org
Group 57 unitl 0 vs unit2 0 IGHV(II)-44-2

GENE ALIGN SEQ
;e C PR CRER C CRNC A C AFIRRGIC C C C A PRI C FENGEGRGETNTRGEI C C AFRC C C A A C C A A C ARG A
) {epll C RGN C CPANC A C AFIRGIC C C C A PRI C FINGEGEGETNTNGEIN C C AFINC C C A A C C A A C AJGTNTE A

Ve C PTG C FERGRGE A fGE CPIRGE A AR C C A CERAJNGIC C CJGI CFIN C C A FINGEGEGY C FINGEIN C ARGRGIA A C A C A
0)i{epl C NG C FINGRGE A G CFTRG I C AFNC C A CRRANGIC C CRGI C NI C C A FERGRGEG C FTRGHTN C AJGRGE A A C A C A

VTG C A AJGRGRGRTNGI A C A C A CACIGIAFRING AFNC C AR CHEN CHNGI C AJGIANG C C A A CENCFR C C [
) eR TGl C A ARGRGRGRTRGI A C A CACIGCIGAFMMGIAFNE C C AFRCRN CFINGI C ARGIAJGIC C A A CRRCFR C C T

VR C B C C AfGANG AR C AFRC C A ARGIA A A C A ARIRTRTRING A CHN AR A C CFINGY A IGI C fIY C FENGETNG
e N C N C C ARGAJGIANTNINC AFINIC C A AJGA A AC A AFIRTRITGIA CFHAFRE A C C NG A |G C FIN C FINGETHG

VR A C AFE C TG A fJGRGI A C A FIRGEGETITNGET A FIE A CRERGHTNG C A AfJGIA C A
esm A C AfITICITGIA[GG A CATGGTTTGTATTACITGTGCAAGAITA

D7
HUM: PSEeRyy ¢ o ©
ep A A C A JGRTRG

D9
i GE A C AFRA A A C CFE
esGi A C AFRA A A C CJT

K

Alignment stats: °M’: 233, ’I’: 0, ’D’: 0, ’X’:
PI: 98.31223628691983
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Group 57 with 1 units in hum and 1 units in org
Group 57 unitl 0 vs unit2 0 IGHV1-45

GENE ALIGN SEQ
;e C A G A TG C A IGY C FERGEGINGY C A JGHTN C FINGRGEGRGH C FING A [GRGRTHGI A AJGI A AJG A CFTRGRGEGHT C C I C
{epl C A NG A FIRGI C A JG) C FIRGEGETRG] C A JGHTN C FENGRGEGHGE C FINGY A [GI A fIRG A AJG A A G C C FIRGEGRGHTN C C I C

;e A FGTRGE A A BGRGRTRITT C CRING I C A AJGRGI CPININ C CIGRGIAFNA C A CCPHIRBC A CCFPRA C ClGICFERA C C
0)i{epi A JGRTRGH A A RGRGTTTN C CFTRGI C A AJGRG C FIN C FIRGRGI AR A C A C CRIRB C A C ClGIA C CIGICFR A C C

VTG C A CFTRGEGEGRTNG CIGI A C AJGRGIC CRllC C CIGEGI A C A ARG C G C FENTRGY A FGRTRGHG A FINGEGEG A NG
0 {eR TG C A CFENGEGRGNTNGE C |G A C AJGRGI C C Sl G G A CAAGAGCTTGAGTGGAITGGGNATG

G AR C A CACCPRRRININC A AFIRGRGEINA A CACCAACIHACIGIC ACANGIA A AT C C AJGRGIA C A
e Gl AN C ACACCHINACAANMNGGINA ACACCAACFEAINGC ACANGA AGTINCIE AGG A C A

IVEGE A G C A C C AFTRIRA C C ARGRGEGI A C AJGRGET C BN A FTRGE A BGE C A C AJGIC CFN A C A FERGHGH A IGY C FING
eE Gl AGEIN C A CCAFRRIA CC AJGGG A C ARGRGET CFN AFING AJGIC A C AJG C CFINA C AFINGHG A IG C fTNG

VR A fGIC ARG C CFTRG A G A T C FERGE A JGRGI A C A C AJGIC C A PTG A FIRNIN A C FINGRTRG] C A A JGI| A FIN A
{epil A G C AJGIC CITRGIANGIA C CITNGIAGRGIA C A CAJG C CIGRTRG T A FINTN A C FTRGRTRG C A A G A FTH A

D7
VR C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
e G C AfGGA A ACCC

Alignment stats: °M’: 282, ’I’: 1, ’D’: 11

PI: 94.94949494949495
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Group 57 with 1 units in hum and 1 units in org
Group 57 unitl 0 vs unit2 0 IGHV1-46

GENE ALIGN SEQ
;e C A FGRGRTRG) C A JGY C FIRGRGINGY C A JGHTN C FINGHRGEGRGY C FING A [GRGRTHGI A AJGI A AJG C CFENGRGEGRG C C I C
)i{epl C A \GRGTRG C A JG) C FINGEGETRG] C A JGRT C FENGRGEGHGE C FINGY A [GEGRTRG A AJG A A G C C FINGRGRGRG C C I C

;e A FGTRGI A A SGRGETRITI C CRING I C A AJGRGIC AFRICRINGEGIAFNA C A CCFRIRBC A C C AJGICER A CFI A FIY A
){epl A FGETRGH A A BGRGTTT C CFTRGI C A A JGRG C FIN C FIRGRGRTNI A C A C CHAIRIN C A C C A G| C FINGE C flN A I A

VTG C A CITRGEGEGTNG CIGIA C AJGRGIC C C CRENGEGI A C A A JGEGHGH C FINTRGH A [GRTHGHGY A FENGRGEGE A A FIN A
e TG T A CITRG GG GIC A A CAGG C C C CFRIRGIG A C A AJGGIG C ITRTNG A [GRTNGEG A FINGEG Gl A \GE T A

VR AP C A A C C CFR A JGRTRGEGRINGEGEIN AGIC A C A AJGCFRA CIGIC A C AJGIA ARGRTNI C C A GGG C A |G
e AR C A A CC CFRAGTNG AFTNGEGI AGC ACAAGICFRA CJGIC ACAJGA AJGRTNE C C ARGGG C A G

VR A GRIN C A C C AFTRGIA C C AfJGRGRGIA C A CIGRRC C A CIGIAJGI C A C ARGRT C N A C A FENGEGH A |G C FINGH A
eE AJGE C A C C ARG A C C AfGRGRG A C A C AFINC C A C A AJGIC ACAJGTE CIHA C AFINGG A G C TG A

IUVEGE C ARG C CFING A IG| A B C TG A [GRGI A C A C GG C CIGRTRGHT A FI A C FTRGETNGE C G A IGY A [G A
0 {eR G C AJGIC CIINGIA G AR CITRGIANGEGI A C A CJGRG C CIGRTRGT A IR A CFE ARG I C A AJG A NG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
e G C AfGGA A ACCC

Alignment stats: °M’: 285, ’I’: 0, ’D’: 11

PI: 96.28378378378379
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Group 58 with 1 units in hum and 1 units in org
Group 58 unitl 0 vs unit2 0 IGHV 3-48

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGTACAGCC CTGEGGAGGG T C
el G AGGTGCAGCITGGTGGAGTICTGGAGGAGGCITTGGTACAGCCITGEGEGGEGGEGGT C

;e C C TG ANGE A CFRRNCFIN C CREENGHING) C AJGIC C N CFINGEGI A FINIE C A C CFTE C A JGHE A fGETNE A FINGY A A A
){ep il C CIINGIAGIA CRENCFN C CRERGRING C AJGIC CRNCFINGIA AR C A C CHINE C A G A JGRIN A ARG A C A

IVETEGE A A CFTRGEGRGET C CIGI C C AJGEGI C FN C C A JGRGEG A A fJGRGEGHGE C FINGEGH A [GRTRGRGRGRTNTNIN C AFN A C
0 {eR TG A JGY C fTRGRGRGET C C A C C ARGIGICFR C C AJGEGEGI A A GGG A C FTRGRG A [GRTRGRGEGET CFN C AR A C

Ve A P A BGRTH A FGRT A fGRTGEGRT A \GEIN A C C AFRAFRA CIRA CIG C AfG A CJN C FINGEING A A JGEGNGI C C |G
ep A RN AfGRT A A C ARGRINGGRN ANG A A CC ACAFBA CFERAFTGIC AJGIA CFRIC CIGRTNGI A AGGG C C |G

G AT C A CC AFBRCRERNC C AJGIANGIA C A ACJGICCAAGAACIHEC A CFENGEE AFE CHING C A A AFDNGH A
ep AR C A CCAFRNCFENC C AfGIANG A CA ACIGICCAAJGA ACFRC ACIEGIH AN CHNG C A A ARG A

VR A C ARG C CRING A NGIAFG C CIGI AGEGI A C A C GG C FINGETET A FIN A C FINGETINGE C |G A IGY A JG A
ep A C AJGIC CIRINGIAJG AJGIC CIGIANGGIA C A C AJG CITRGETNTT A FINE A C fERGETRGY C /G A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 280, ’I’: 0, ’D’: 16

PI: 94.5945945945946
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Group 58 with 1 units in hum and 1 units in org
Group 58 unitl 0 vs unit2 0 IGHV3-49

GENE ALIGN SEQ
oG AGGTGCAGCTGGEGTGEGGEAGTCITGGGGGAGGCTTGGTACAGCCAGGG CGG T C
0 eR Gl A \GEGTRGI C A [G) C FTRGEGETRGEG A [GHTH C FENGHGEGEGRGY A [GRG C FINTRGEGET C C A C C C A JGEGEGEGEGRGT C

;e C CFTNGI A NGE A CFRRN CFIN C CEENGHIN A C A JGY C FIH C FERGEGY A FINE C A C C FINTRTRGEGETNG A FENE A FINGY C I A
ep il C CITNGIAGIA CRENCFN C CRENGEIN A C A G C FI C FERGRGY A FIRN C A C C FINTRTRGRGETNG A FINE A fIRG C C A

IVETEGE A BGY C FTRGEGRGT C C G| C C A JGRGI C FI C C A JGRGEG A A fGEGEGHGE C FINGEGH A [GRTRGRGEGT A [GEGETTT C
e TG A JGRGTG GG C CJGC C AfGGICJE C C AJGGGI A AG G GG C I TRGG A [GETHGG G A \G G THT T C

Ve A PR ARGEA ARGIC A A ARG C PR A FIRGEGRTRGEGEGI A C A A C ARG A AR A CJGIC C G| C [GFT C FINGETRGY A A
{eR il A FINTE A G A AJGIC A A AJG CITHI A FTRGEGITRGEGEG A C A A C AJGIA AfTHA CJIG CFING C [GHT C FINGHTNG A A

VR A GG C ARGIARTRI C A C C ARRCIENC A ARGIAJG ARG AT C C A A A ARGIC AFE CJGIC C Y A fIN C FINGY C
0 {ep il A JGRGI C AJGIAFTRINC A CC AFRICREC A ARG ANGIAFRIRGIAFTNE C C A A A AJG C AFINCIGI C CFE A FN C fING) C

v A A AFRRGEA A C ARGIC CIERGIA A A A C CIGIAJGEGIA C A C AJG C CIGRINGET A FINT A C FERGET A C B A |G A
ep A A AFTRGIA A CAJGC CPERGIA A A ACCIGAIGG A C A CIGG|C CIGETRGHE A FTRIN A C FIRGTHG C fN A IG A

HUM:
ORG:

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
Sy GE A C ACAAACCHE
0epGi A C ACAAACCH

QIR
= | =

o0

Alignment stats: °’M’: 294, °I’: O, ’D’: 0, ’X’:
PI: 97.35099337748345
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Group 58 with 1 units in hum and 1 units in org
Group 58 unitl 0 vs unit2 0 IGHV(II)-49-1

GENE ALIGN SEQ
;e C }G: A C A B C FERGEI A SIS C BN C fGRTNGY C fGTIN C FINIRGRGI C CFINGRGI CIGIA AfGIC C CFRRC A C ARGl A C
0)i{epl C (G A C A B C FERGTRGETTT C MY C JGRTRG C A PN C FIITRGHRG) C CFINGRGI CfGR A AJGIC C CPARC A C ARG A C

;i C CRRCPRC C CEN C AN C FERGHINGY C FINGEIN C BN C FING| CIl I CFR C C AFRNC A C A A C C A GEING C T
sl C CFARCFNC C C C C AN CFENGEING C FINGEIT C MY C FINGI C AR CAN C C AR C A A A C A JGHTRG C fTT

VA C C PG C MGG A fGI C FIRGRGI AR C C CERIC AJGICE C C C C ARGEGEG] A A fJGRGRGY A C FINGRG A [GTRGE A A FIF
){epll C C 'TNGH C FENGRGH A fGI CFIRGEGI AN C C AR C AJGICFNC C C C AJGRGRG A A JGRGRGI A CFTRGRG A BGE C fGY A A T

VR C A JGRGRTRGI C A C AJGRGHT C ARG A fGRGRGI AfGRA A CACAACIGICAACCCATCHGCC CENCA ANGAIG
epll C AGRGRTNGI C A C ARGRGTE C ARG AGRGG AfGIANGIC A CA ACGCAACCCACHECC CFEEC A ANG ANG

;s C C AfGRRC A C C AFBNCERC C AGIAFINC CACAFRC CA A AACACAGTNINE CHE CHNA C AJGIC
0 ep N C C AJGRTIC A CC AFNCFRC C AlGAFRC CACACCCAAAAAACIGTNINTNTNNCIGENA C ANG C

OVHTG ARGICFR A C CRERGAJG C A A CJGIAJGEINA CACAACCAMG A AFTNTRINTNINA C A CA A A AJGIA
0 {eR TG ANGICFNA CCRERGIAG C A ACIGAGTINA CACAACCAFIGA AFTNININTRINA CACAAAAGA

D7
e A C ARG C A
0 ep i A C A G C IG

D9
i GE A A ACAAACCHE
les Gl A A ACAAAFRRC C

Alignment stats: °M’: 282, ’I’: 1, ’D’: 16

PI: 94.31438127090301
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Group 58 with 1 units in hum and 1 units in org
Group 58 unitl 0 vs unit2 0 IGHV3-50

GENE ALIGN SEQ
oG G G GTGCAGATGGTGGAGTICITTGGGGAGAGTTGGCACAAGCTGAATGTG(C
el G AGGTGCA[GGTGGTGGAGTICTTGGGGAGAGTTGGCACAAGCTGGATGTGC

;e C FTNGE A BGE A CPRN CFING C CIGRINGI C AFINC CRCEINGIA AFRC C A C CFINE C FERGHT A BG) C BN A C N A §G| A T
0)i{epl C NG A JGY A C T C FENGH C FIENGRTRG C AJGIC CRRCFINGE A AFRC C A C CFIIN C CIGRIN A BG) C FlN A C N A iG) A T

VR C A G CPIRGI A AR CRING C C ARGRGI CFN C C AJGEG A A A FGRGEGEG C FING) C A JGRIRG A fGHIT A fGIN A IGY A BN A
sl C AfGICFINGI A A C CIIRGIC C AJGRG C FIN C A JGRGHG A A JGRGEGHGY C FTNGY C A JGRTRGY A A N A f[GE A BGY A I A

YR T A AT G T|A CIGAfTG G A AGTIC AfGACATAATAITGCAGACTCIEGTGAAGGT CAIG A
el T A AITGT ACIGGTGGAAGT CAGACAAAATATGICAGACITCITGTGAAGGTCARGA

VR  C A C CARRCRENC CA A ANGIA CAAFTRGIC CA ANGIC A C ARGRGEINTRGEIN AN CHRING C A A AFTRGI A A
R T C A CCAFRNCFRC CAAAGACAANNGC CA AJGICACA CIGTRINGEE AFNCIMNGIC A A AFIRG A A

/R C AGT CITG AGAIGCITGAGAAITATGG C|T|ICTGTATTANTTGAGTCAAAGGT A
sl C AG TICIT G AGAGCITGAGAATATGGCITCITGTATTATTGAGACAAAGGT|A

D7
VR C C A A A FTRG
epl C C A A A FTNG

D9
UG A C A C A A A AFDST
0ep i GY A C A C A A A AFPNT

Alignment stats: °M’: 283, ’I’: 0, ’D’: 14

PI: 95.28619528619528

o
>~

106



Group 58 with 1 units in hum and 1 units in org
Group 58 unitl 0 vs unit2 0 IGHV5-51

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGCAGTICITGGAGCAGAGGTGAAAAAGCCCGEGGEGGGAG T C
0 {ep Gl A \GEGTGI C A G CFTRGG TG C A G C FIENGHGI A fGE C AJG A G GRTRG A A A AJGRGIC C CJG GGG A G T C

e C FERGI A ARG AP C BN C CPEENGHI A A JGRGRGHT C FINGEGI A FNA C AJGICFINTRI A C C AJGI CFlR A C FENGEGH A
) {eR i C FTGH A JGRGE A BN C P C CPTRGEIN A AFGIA C PN C FIRGRGI AR A C ARG CIIRIRI A C C A G| C Il A C FINGEG A

VR C [GRG C FTRGEGRGTNGY C fG| C C AJGIAFINGI C C CIGRGEG A A A JGIG C C fINGEGY A [GRTRGRGY A FENGRGEGRGE A FIN C
0 {eR T C A G C fIRGEGRGRTRG C |G C C AJG AFIRG C C CJGRGEGI A A A JGG C C FTRGEG A [GRTRGHG A FINGRGEGRG A G C

Ve A BN C B A B C CFERGRGTRGI A CRRN CHINGIAFMN A C C AJG AR A C AfGIC C CIGEINC CHIIN C C A AJGRGI C C A
){ep il A BN C P A FN C CPENGRGRTING A CRNCIINGIARE A C C AfGIAFRA C AJGC CCAFBC CIEREC C A AJGRGI C C A

IVENGEGET C A C C AFRCERNC AJGIC CIGIA C A AfGRR C C AFRC AJGIC A C ClGIC CEN A C C FINGI C A [GRTRGEGY A
epl CIGE C A CCAFRNCFENC ARGIC CIG A C A AfGFNC C AFINC AJGIC A C C A CCFHA C CHING C A GGG A

VG C ARG C CRINGI A AJGRG C CRENCIGRGIA C A C CIGIC C A FTRGHE A FI A C FIRGRING C [GI AGI A C A
0 {eR Gl C ARG IC CHRINGIA ARGRGIC CFRICIGRGIA C A C CJGIC C ARG A IR A CIENGRTRGIC A A A ARG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i CRRA A A ACC CRE
e N CANA A AACCCHE

Alignment stats: °M’: 284, ’I’: 0, ’D’: 12

PI: 95.94594594594594
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Group 59 with 1 units in hum and 2 units in org
Group 59 unitl 0 vs unit2 0 IGHV(II)-51-2

GENE ALIGN SEQ
VGG C C FERGRGRTNGY A fGRGIC C CRNC A C AJGIA C C C C CFEBC C CHRNC A C CPENGHEING C FENGEE C flN C FENGEG
e GRG C CFINGRGTNGY A BGRG I C C CANC C C AMGA C C C C CFRC C CEANC A C CFENGEING C FINGEE C N C FENGHG

Ve A PR CPRC C ARRRC A C A A CHEE A JGRING! C BN C C FINGE C FIRGHGE A IGY C FERGRGY A B C CfGI C C A G C C i
ep AR CANC C AFINC A CAACCANGCIG CHINNC CHGIC CIGGI A NG C FIRGEGI AN C CIGIC C A JGRE C C T

VR C A G C A ARGEGEG] A FGRTRGRG A ' C A JGRGRG| C AP A GEGETN C A CIGIANGRGEGI ARG C A C A A AR C I A
epl C AGT C ARGGIGIA AJGT GG AE C AJGGIG C AFRAJGGTT A A CIG AJGG G AJGIC A CA A AFTNE CIT A

;i A C C C ACFPEC CERC AFING AJG CFNC AJGRINC A CCAFBCINC C ARG AFRNC C A CI G C C A ARG A A C
ep A C CCACHNC CREC AFIRGIAG CANC ARGRIC A C CAFRCHNC C AJGRGRR C C A CIGFINC C A ARG A A C

GH C A A A FTRTRTRT C FENTTE A JGY C FENGH A JGRTRN C FIRGETNGI A C C A A C A AFBTRGIC C A C A A C CPFENENGH A
ep il C A A AFTRTRTT C FENTRTE A BGY C FIERGE A JGT C FINGRTRGI A C C A A CA ACGIC CACAAC CHNENGT A

Gy T T A CIT GTG AGHAGG
el T T A CIT G TGAG AG G

D7
;i A A C ANGEA A
iep A A C AJG A NG

D9
;i C A C A A A CFEIRINC C
el C A CAAACFHRENC C

©

Alignment stats: °M’: 2564, °’I’: O, ’D’: 0, ’X’:
PI: 96.57794676806084
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Group 59 with 1 units in hum and 2 units in org
Group 59 unitl 0 vs unit2 1 IGHV(II)-51-2

GENE ALIGN SEQ
VGG C C FERGRGRTNGY A fGRGIC C CRNC A C AJGIA C C C C CFEBC C CHRNC A C CPENGHEING C FENGEE C flN C FENGEG
e GG C CFINGRGTNGY A \GRG I C C CANC CIGIAMG A C C C C CHRC C CENC A C C IENGEING C FINGHEE C FN C FENGHG

Ve A PR CPRC C ARRRC A C A A CHEE A JGRING! C BN C C FINGE C FIRGHGE A IGY C FERGRGY A B C CfGI C C A G C C i
ep AR CFANC C AFINC A C/A ACC ANGCIG CHIN C CFG C FERGEGY A G C FIRGEGI A FIN C C G C C A JGRI C C |

VR C A G C A ARGEGEG] A FGRTRGRG A ' C A JGRGRG| C AP A GEGETN C A CIGIANGRGEGI ARG C A C A A AR C I A
epl C AJGTT C A AJGIGIA AfGT GG AFE C AJGGIG C AFRAJGGTT A A CIG AJGGG AJGIC A CA A AFTNE CIT A

;i A C C C ACFPEC CERC AFING AJG CFNC AJGRINC A CCAFBCINC C ARG AFRNC C A CI G C C A ARG A A C
ep A C CCACHNC CREC AFIRGIAG CANC ARGRIC A C CAFRCHNC C AJGRGRR C C A CIGFINC C A ARG A A C

GH C A A A FTRTRTRT C FENTTE A JGY C FENGH A JGRTRN C FIRGETNGI A C C A A C A AFBTRGIC C A C A A C CPFENENGH A
ep il C A A AFTRTRTT C FENTRTE A BGY C FIERGE A JGT C FINGRTRGI A C C A A CA ACGIC CACAAC CHNENGT A

Gy T T A CIT GTG AGHAGG
el T T A CIT G TGAG AG G

D7
;i A A C ANGEA A
iep A A C AJG A NG

D9
;i C A C A A A CFEIRINC C
el C A CAAACFHRENC C

(00]

Alignment stats: °’M’: 2565, ’I’: O, ’D’: 0, ’X’:
PI: 96.95817490494296
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Group 60 with 1 units in hum and 1 units in org
Group 60 unitl 0 vs unit2 0 IGHV3-52

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGTGAGGCTTGGTACAGCC CTGEGGAGGG T C
el G AGGTGCAGCITGGTGGAGTIC'TGGGTGAGGCITTGGTACAGCCITGEGAGGGT C

;e C C PG ANGE A CRRN CFIN C CEENGHING) C AJGIC C N C FINGEGI A FIRIE C A C C I C A JGHE A fGY C BN C C FENGEGH A
){ep il C CIINGIAJGIA CRENCFN C CRENTRING C A G C C N C FERGEGI A FIRN C A C C I C A JGI A iGY C FN C C FENGHGE A

IVETEGE C A C FTRGEGRGET C BRG] C C A JGRGY C FIN C C GG A |G A A fGRGEGEGE C FINGEGH A [GRTRGRGRGRTNGRG C C Gl A C
e TG C A CIENGEGRGET C NG C C AJGRGICFR C C AJG A Gl A A FGEGHGHRG C FTRGRG A G A [GRGRGRTNGRGI C C A A C

Gy AT A A AJGT GTGACIGGIAAGTGAGAAATACTATGTAGAC|TICITGTGAAGGG C CIG
e AT A AAIGT GT G ATGGAAGTGAGAAATACITATGCAGACTCITGTGAAGGGCCI|G

Ve A PTG A C C AFRRCRRNC C AfGIANGIA C A ARG C C A AfGIA A CRNC C CF C FlN A BN C FENGI C A A JGRTRGH A
) {ep i A FINTRGI A C C AFRNCFNC C AfGIANG A C A AFTNGIC C A AJGA ACFRCINCFEE CFAFE CHNG C A A ARG A

Sy A C AfG C CfT G AGIAIG CIT'G AIGGIACATGACCGTGTATTACTGTGTG AGAGSG G
epm A C AJG|C CITGIAJG AJGICITGAGGACATGGCCIGTGTATT ACITGTGTGAGAG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 286, ’I’: 0, ’D’: 10

PI: 96.62162162162163
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Group 60 with 1 units in hum and 1 units in org
Group 60 unitl 0 vs unit2 0 IGHV3-53

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGEGGAGACITGGAGGAGGCTTGATCCAGCC CTGEGGEGGEGGGG T C
el G AGGTGCAGCITGGTGGAGTICTGGAGGAGGCITTGGTACAGCCITGEGEGGEGGEGGT C

;e C C NG ANGE A CRRNCFIN C CRENGHING) C AJGIC C PN CFINGEGEGETNI C A C C)IGRIR C AfGRE AJGIC A A CFRRA C A
)epl C CIINGIAGI A CRENCFN C CRENGRING C A G C C N C FERGEGI A FIRIN C A C CJGHI C A G A JG| C PN C fI A fG8 C A

IVETEGE A BGY C FTRGRGRGET C CIGI C C A JGRGY C fIN C C A JGRGEGY A A f[GRGEGHGE C FINGEGH A [GRTRGRGRGET C FIN C A G
0 eR TG A B C FERGEGRGET C FING C C AJGRGI C N C C A JGRGEGI A A FGEGHGHG C FTRGRG A [GRTRGRGEGET CFR C AR A C

Ve A P A B A BGY C fIGRGTRGRGET A fGI C A C AFNA CFRA CIGIC ARGEA CHIN C CGEING A A JGRGEGY C C }GI A T
e AT T AGT AIGT G AITGGTAGC|GICATACITACIGCAIGIAC|TICCIGT G AAGGGTAGATT

O C A CC AFBCFRC C AfGIANGIA C A AFIRINC C A AJGA ACACIGCHINGE AFRNCIINE C A A AFIRG A A C A
sl C A CCIGRRICFNC C AfGIANGIA C A AFIREC C A ARG A A C A CJGICFERGEIN AN CIININ C A A AFTRGIA A C A

IUVRNGE C CRERGE A G AJGIC CIG AJGRGI A C A CIGRG]| C C IGRTRGHIN A FI A C FIRGETRGH C fGY A IGY A }GY A

0 {eR Gl C C TG A NG A JG C FTRGI A fGRGI A C A C GG C FTRGETRGHT A Bl A C fIRGRTNG CIGRA A ARG A

D7
VRN C A C A JGETRG
0epll C A C A JGRGRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

N
(%]

Alignment stats: °M’: 267, ’I’: O, ’D’: 1, ’X’:
PI: 91.12627986348123
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Group 60 with 1 units in hum and 1 units in org
Group 60 unitl 0 vs unit2 0 IGHV(II)-53-1

GENE ALIGN SEQ
VGG C C FTRGRGRTNGI A AJGIC C CRNC A C AJGIA C C CFCFERC C CHN C A C CFENGHTING C FENGEE C fN C FENGRG
e GG C CRINGRGRTNGI A AJGIC C CANC A CAMGA CC CRRCERC C AFIRE A C C FERGEING C C [GE C N C FENGHG

;e AR C C C C AFNC A C A ACCANGTING CFRE C CFING] C PRGN A GI CFINGI C AR C AR A A A C C C C
ep AR C C C C AFINC A CA ACC AJGRINGETNTN C C TG C FINGHGI A G CFING C AR C AR A A AFRC C C

VR C C ARGEGE A ARGRGRGI A C FTRGRG A [GRTNGI A AP C CIGEGHITNGI C A C A JGRGHT C A FING A fGRGRG A [GRTRGI C A C
epl C C AJGRGI A AJGRGHG A CPENGRGI A GETRGIA AFNC C A CHIRGI C A C AJGEGET C A PTG A \GRGHG A \GRTRG C A C

;AR C C A ACCCACEEC CRRC A AGIAJGEC C AfGRRC A CC AFBCFRC C AfG AR C C AFIRGEEN C C
e AR C C A ACCFRACEC CRNC A AJGANGENC C AfJGRRNC A C C AFHCFRC C AJG AR C C AFINGER C C

Gy A A A A ARGIC ARGRININ CRIRIN C CRA C ARGIC CIGIA G CRN A ARGRINGI ANGI C CfGIC A AfGIC A C A C AJG(C
ep A A A A AJGIC AJGRTRR CIRINI C CPR A C ARG CFING A NG| CFN A AJGRTRG AGRT CIGIC A AJGIC A C AFE A G C

S C A FTRGERT A TR A A C A A A AJGIA
0 {eR il C A TRGHTN A TN A A C A AAAGA

D7
SiEm C A C A G A
0ep il C A C A JGRTRG

D9
;i C A CCCAAACCHE
e C AFINC C A AACCHE

Alignment stats: °M’: 257, ’I’: O, ’D’: 1, ’X’: 12
PI: 95.18518518518519
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Group 61 with 1 units in hum and 1 units in org
Group 61 unitl 0 vs unit2 0 IGHV3-57

GENE ALIGN SEQ
oG A AfJGT T T ATTGAITGGAGT CAGIAGGCA[GIAAAATTGT ACAGCCCAGT GG T T C
el G A AIGT TTAITTGAITGGAGT CAGAGGGGGAAAATTGTACAGTGCAGGGGTT C

;e A CPRINGIANGE A CRRNCRERN C CRERGIC A A AJGIC CRER CFING] A FINTRI C A C CANTERI A CRENGRGI CRR A C AFG(C A
ep A CIINGIAGIA CRENCFNC CRERGIC A A AJGIC CFN CFIRGI ARG C A C CHAINIE C A CIENGRGICFR A C ARG C A

yR T G AG CIT 1T GG T(CCAGICAGGCITTICATGACAGGGATTGGTGTGGGEGTGGAAACA
e TG A C CIENTNGEGET C C AFTIC ARGHGI C N C AFITRG A C ARG A JG| A FENTRGEGTEGRTNGEGGRTNGEG A A A C A

/R G T G AGT G AT CAAGTGGGAGT TICIEC A[GAGT T AC|TICITCCATGIAGT ACAAAITA
e GG A fGRTHG A BN C AFING CIGRGRG A JGRTTE C PN C AJGIAJGET T A CFE CNC CPTNTNG A GRIN A C A A AT A

G A AR A A C AfGREC C C A AJG CIGIA C A C CRENINTNN C AFTNGETNGI C AfGRR CFRN A C CFERE A C A A FING
ep A AT A A C AJGRTRINC C A AJGCIG A CIG C CFINTRTN C A FTNGHING C AJGGR CFNA C CFIRE A C A A DG

Gy A C C A ACCRERGA A ARGIC C A AJGRGIA C A AJGG C Il TG ITRGET A FENTH A C FERGHETNG A [GRGHGE A
ep A C CAACCHINGA AAGTC A AGGG C A AJGG C CFENTEGETNT A RS ACITGTGIAGGG A

D7
VR C A C A JGRGY A
epl C A C A GG A

D9
;i AG A CACAAAAA
lep i AJGRA C ARGIA A A A A

Alignment stats: °M’: 273, ’I’: 2, ’D’: 2, ’X’: 20
PI: 91.91919191919192
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 0 IGHV1-58

GENE ALIGN SEQ
;e C A A AFTRGI C A G C FERGEGEINGY C A JGHTN C FINGRGEGI C CFING A [GRGRTNGI A AJGI A AJGI C CPFENGRGEGI A C C I C
0{epll C A JGRGHTN C C A G C FIRGEGTRG C A JGRT C FENGRGRG) C C FINGI A [GRGHRTRG A A G A A JG C C FINGEGTN C FI C

;e A FGTRGI A A FSGRGETN C BN C CRIRGY C A A GG C FI C FIRGRGE A FIRE C A C C TR A C B A fGY C BN C FINGY C NG
) {epl A JGRTRGI A A AJGRRNCFNC CRERIN C A A G C FIN C FERGEGI AR A C A C CHRIRIEIN A C N A JG| C R C C G C I A

VR TG C A FGRTRGEGRGRTNG CfGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTNGH A [GRTHGHGY A B A [GEG A FING G
e TG C AJGTG GG GIC A A C AGG CIEC CRIRGIGI A C A AJG G| C CITNTNG A [GRTNGEG A FI A GG A 'T G G

Ve A BT C JG C [GRTTRGRGY C AJGRINGEGEIN A A C A CA A ACFEA CIGCACANGIA ARGRINIC C AJGRG A A A G
{ep il A BN C AR CRGETRTNGEGI C A AFTRGRGE TN A A C ACA A ACFBRACIGICACAJGA A GTNE C C ARGGG A AG

VR A GEIN C A C C AFTRINA C C AJGRGEGIA C ARG C C A C A AJGC A CANGC CENA C AFGEGH A [Gl C FINGH A
eE AJGE C A CC AFRRE A C C AfGRGRG A C AFTRGEN C C A CJGIAJGIC A C AJGIC CFHA C AFTNGG A |G C fING A

IVEGE C ARG C CRING A JGIAFE C CIGIAGEGIA C A CJGEG C CIGETRGHE A I A C FINGEINGE C JGRG C A jGY A
0 eR G C ARG IC CRINGIA G AR C CIGIANGEGI A C AFTHGEG C FTRGY A fGRTH A FIRE A C N C FTRGY C f\GGY C A IGF A

D7
VRN C A C A JGETRG
epl C A C A A PTG

D9
VG C AfGIA A A CJG C
s CGN C AfGGA A A CFRC

Alignment stats: °M’: 273, ’I’: 0, ’D’: 0, ’X’: 23
PI: 92.22972972972973
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 0 IGHV4-59

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGHIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A A G C CFINE C IGRGY A fGY A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;e C CHINGRIE C C CENC A C CPRNG I C A C PRGN C FN C FENGEGETNGEGI C N C C AFR C A JGHE A fGRINIE A CFN A C fiF
{epl C CIIRGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FINGEGETRGEGI CFN C C AR C AJGRE A JGRR A A CFR A C T

VRN GEGE A BGY C FTRGEGE A BN C CRGRGIC AJGIC C C C C AJGEGEG A A fGRGHG A C fINGEGH A [GRTHGHG] A FETRGEGEGET A [T
el G G AGICITGGIAITCCIGGCAGCCACCA GGG AAGGGACTGGAGTGGATTGGATAT

Ve A BN C B A BTN A C AJGRTRGRGRGI A GIC A CC A ACFRACAACCCCHERC CCERC A ARG AJGHEN C G A JGT
){ep il A BN C P A FTRIN C C ARGRINGRGRGI A G C A C CFMA CFMA C A ACCCCPERC CCFHC A AJNGIAGHE C G AGT

YR C A C C AFRARE C AfGRIR AJGIA C A CJGRINC C A AfGRA A C C ARGRINTN C N C C CFING] A A IGI C FIRGE A IGY C [T
epl C A C C ARG C A AFNANGIA C ACJGREC C A ARGA ACC AJGRINE CHNC C CFING A A G C FING) A IG C T

VR C FIRGETRGE A C CIGI C NG C JGRGI A C A CIGRG] C C JGRTRGHIN A FIE A C FINGETRGY C fGY A 1G] A }G) A
){ep il C FIRGETNGI A C CJGIC CIGICIGRGI A C A CJGHG C CGETRGHT A FIN A C fERGETRG C /G A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: °M’: 284, ’I’: 0, ’D’:
PI: 96.9283276450512
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 0 IGHV3-60

GENE ALIGN SEQ
;i G A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTAGTAAAGACTGGAIGG GR
0 eE Gl A A JGRTNGI C A JG) C FIRGEGTRGEG A [GHTH C FENGHGRG C fGl A C |G C FINTRGEGETY A C A JGY C C TG Gl GG TG

;e C M C FERGE A BGR A CFIN C B C C FINGEINGY C A G| C C N C FINGRGI A FIIN C A C CFENE C A JGRE A }G C FIN C FENGH C
) {eR N C }GI C FINGI A fGI A CFNCF C C FINGETNGY C A JGI C C I C FINGHRG A FINTRT A C C FT C A JGI A }G) C N A FIRGH C

Ve A FIRG C A CRERGRGRGET C C'A C C AJGRGICHN C C AJGEG A A A RGEGEGEINTRTNGEG A \GERTNGRGEGEIN C B C A |G
) ep N A '"TRGIR A CITRGRGEGEIN C CIGIC C AJGRGI CF C C AJGRGI A A A JGRGEGETRTRTNGEGY A [GHT C [GRGT C FN C A |G

VR A FERE A JGTE A C A ARGRTRGEGRTNGI AP A C CIGERA CANCFR A C A C AJGIA CFE C FENGRTNG] A A \GRGNGY C
I eR T A CANANGET A C A AJGTRGRGRTNGRGET A C C A A ACFECIA CCCAJG A CPl CIHGHING A ARGGG C

TG AR C A CC AFRCERCRNARGIAJGIA C A AFIRGIC CC AJGA AFTRE C A CFRENGHE C PN CRENG I C A A AT
sl CIG AN C A CC AFBNCIEC CAGANGIA CAAFBRA CCC AGIA AR C A CITRGHE CFN CFFRNGI C A A AT

SIVRG A A C ANGIC CFTRGI ARG AJGIC CIGIAJGEGRG] C A C AJGTRTRGETNGETN A CFE A C FENGETNGHTING A A A G A
e GIC A CAJGIC CFING AJGIANGIC CIG AJGRG A C A CIGG| C FERGETGHIN A FTRTH A C fTRGRTRGTNG A A ARG A

D7
HUM: [of ¢ Eepuy ¢ v ©
e TG C A JGRTRG

D9
i A C A A ACCFRC CPBE
e A C A AACCPENC C CRE

Alignment stats: °M’: 270, ’I’: 1, ’D’: 3, ’X’: 24
PI: 90.60402684563759
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 1 IGHV1-58

GENE ALIGN SEQ
;e C A A AFTRGI C A G C FERGEGEINGY C A JGHTN C FINGRGEGI C CFING A [GRGRTNGI A AJGI A AJGI C CPFENGRGEGI A C C I C
0{epl C A JGRGHT C C A G C FIRGEGEGRG] C A JGRTH C FENGHGRG) C C FINGI A \GRGRTRG A AJGI A AJGIC C NG A \GIN C C N C

;e A FGTRGI A A FSGRGETN C BN C CRIRGY C A A GG C FI C FIRGRGE A FIRE C A C C TR A C B A fGY C BN C FINGY C NG
){epl A fGETRGI A ARGRGHT CFN C CPTRGIC A AJGRG C FIN C FIRGRGI AR A C A C CHINIEI A C [N A iGY C P C FTRGY C I A

VR TG C A FGRTRGEGRGRTNG CfGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTNGH A [GRTHGHGY A B A [GEG A FING G
e TG C AGTGGIGITGI C|G A C AJGGI CI C CFRINGIGI A C A AJG G| C CITRTNG A [GRTNGHG A FT A GG A 'T G G

Ve A BT C JG C [GRTTRGRGY C AJGRINGEGEIN A A C A CA A ACFEA CIGCACANGIA ARGRINIC C AJGRG A A A G
) {ep il A BN C AP CRGETHTNGEGI C AJGRTRGEGETN A A C ACA A ACFERATGIC ACAJGA A GTNT C C ARGGG A AG

VR A GEIN C A C C AFTRINA C C AJGRGEGIA C ARG C C A C A AJGC A CANGC CENA C AFGEGH A [Gl C FINGH A
eE AfGE C A C C AR A C C AfGRGRG A C A CIGFNC C A CJGIAJGIC A C AJGIC CFHA C AFINGG A |G C fING A

IVEGE C ARG C CRING A JGIAFE C CIGIAGEGIA C A CJGEG C CIGETRGHE A I A C FINGEINGE C JGRG C A jGY A
0 eR G C AJGIC CRINGIAG AR C CIGIANGIGIA C A CJGRG C CGRTRGHT A FINE A C fIENGETRGY A \GGY C A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGIA A A CJG C
e G C AfGGA A ACCC

Alignment stats: °M’: 280, ’I’: 0, ’D’: 16

PI: 94.5945945945946
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 1 IGHV4-59

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGHIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A A G C CFINE C IGRGY A fGY A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;e C CHINGRIE C C CENC A C CPRNG I C A C PRGN C FN C FENGEGETNGEGI C N C C AFR C A JGHE A fGRINIE A CFN A C fiF
{epl C CIIRGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FINGEGETRGEGI CFN C C AR C AJGRE A JGRR A A CFR A C T

VRN GEGE A BGY C FTRGEGE A BN C CRGRGIC AJGIC C C C C AJGEGEG A A fGRGHG A C fINGEGH A [GRTHGHG] A FETRGEGEGET A [T
el G G AGICITGGIAITCCIGGCAGCCACCA GGG AAGGGGCTGGEGAGTGGATTGGATAT

Ve A BN C B A BTN A C AJGRTRGRGRGI A GIC A CC A ACFRACAACCCCHERC CCERC A ARG AJGHEN C G A JGT
){ep il A BN C P A FTRIN C C ARGRINGEGRGIAG C A CC A ACFBACAACCCCERCCCPERC A ANG AN CIG AGT

YR C A C C AFRARE C AfGRIR AJGIA C A CJGRINC C A AfGRA A C C ARGRINTN C N C C CFING] A A IGI C FIRGE A IGY C [T
epl C A C C ARG C A AFNANGIA C ACJGREC C A ARGA ACC AJGRINE CHNC C CFING A A G C FING) A IG C T

VR C FIRGETRGE A C CIGI C NG C JGRGI A C A CIGRG] C C JGRTRGHIN A FIE A C FINGETRGY C fGY A 1G] A }G) A
){ep il C FINGETNGI A C CJGIC CIGICIGRGI A C A CJGHG C CGETRGHT A FIN A C fERGRTRG C /G A |G A B A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: °M’: 283, ’I’: 0, ’D’: 10

PI: 96.58703071672356
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 1 IGHV3-60

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTCITGGGGGAGGCTTAGTAAAGACTGGAIGG GG T
) eE Gl A A JGRTRGI C A G C FTRGEGTRGEG A [GRTH C FENGHGEG C fGl A C |G C FINTRGEGETY A C A JG| C C FTNG G IRl GGG G T

;e C F C FERGE ABGE A CFR C N C C FERGEING C AJGI C CHIN C FINGRGE A FIN C A C C BN C A JGHE A }G C BN C FENGY C I
0epl C C CIINGIANGIA CFR CHIN C CHINGETNGI C ARG C CFN C FTNGEG A FININ C A C C I C A G A (G C N

VA A PTG C Il A CFINGEGEGEI C C A C C AJGRGI CFN C C AGEG A A A [GRGEGETEINTRGRG] A \GETRGEGEGET C [T
){epil A FINGH C FIN A FTRGH A CFTRGRGEGRT C CIGIC C AJGRGI CFN C C ARGRGI A A A JGRGEGETETRTNGRG A [GTHGE GG C T

Ve C A JGETRTE A B A fGRIR A C A ARGRTRGRGETRGI AR A C CIGRINA CRRCFEA C A C ARG A C I C FTNGTNG A A |G
ep il C AGETI A M AJGETR A C A AJGRTRGRGETNGRGEN A C C A A ACFINCFERA C C C AJGIA CJ CFENGTNG A A G

IVENGEGE C FERGE AR C A C C AFRNCERN CRNARGIAJGIA C A AFIRGIC C C AJGIA AFTRIN C A C FENGEE C BN C FENGY C A
e GG C CIGIAFMTNI C A CCAFBCHENC CAJGANGA CAAFRACCCANG A AR C A CFHENGHE C M C FING C |G

vy A AFTRG A A C AJGIC CRENGI A G AGIC CJGI A GGG C A C AJGTTRGETINGET A CHN A CIINGRTGHEING A A A |G
ep A ARG ARG C AJGIC CIRG ANGIANG C CJG AJGGIA C A CJGIG C TRGETEGETY A fTN T A C fTRGRTNGTGI A A A G

HUM:
ORG:

D7
HUM: o ¢ Eepuy ¢ v ©
ORG: [ [ Jopwy ¢ v ¢

D9
;i A C A A ACCFRC CPBE
e A C A AACCFHC C CRE

|| II HE || || || |

Alignment stats: ’M’: 270, °’I’: 4, ’D’: 6, ’X’: 21
PI: 89.70099667774086
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 2 IGHV1-58

GENE ALIGN SEQ
;e C A A AFTRGI C A G C FERGEGEINGY C A JGHTN C FINGRGEGI C CFING A [GRGRTNGI A AJGI A AJGI C CPFENGRGEGI A C C I C
0{epll C A PGRGHTN C C A G C FIRGEGEGRG] C A JGHT C FENGRGRG) C C FINGH A \GRGHTRG A A G A A G C C FINGEGRGHTN C C N C

;e A FGTRGI A A FSGRGETN C BN C CRIRGY C A A GG C FI C FIRGRGE A FIRE C A C C TR A C B A fGY C BN C FINGY C NG
){epl A fGETRGI A ARGRGHT CFN C CPTRGIC A AJGRG C FIN C FIRGRGI AR A C A C CHINIEI A C [N A iGY C P C FTRGY C I A

VR TG C A FGRTRGEGRGRTNG CfGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTNGH A [GRTHGHGY A B A [GEG A FING G
e TG C AGTGGIGITGI C|G A C AJGGI CI C CFRINGIGI A C A AJG G| C CITRTNG A [GRTNGHG A FT A GG A 'T G G

Ve A BT C JG C [GRTTRGRGY C AJGRINGEGEIN A A C A CA A ACFEA CIGCACANGIA ARGRINIC C AJGRG A A A G
) {ep il A BN C AP CRGETHTNGEGI C AJGRTRGEGETN A A C ACA A ACFERATGIC ACAJGA A GTNT C C ARGGG A AG

VR A GEIN C A C C AFTRINA C C AJGRGEGIA C ARG C C A C A AJGC A CANGC CENA C AFGEGH A [Gl C FINGH A
eE AJGE C A CC AFRRE A C C AfGRGRG A C AFTRGEN C C A CJGIAJGIC A C AJGIC CFHA C AFTNGG A |G C fING A

IVEGE C ARG C CRING A JGIAFE C CIGIAGEGIA C A CJGEG C CIGETRGHE A I A C FINGEINGE C JGRG C A jGY A
0eR G C AJGIC CRINGIAG AR C CIGIANGIGIA C A CJGRG C CGRTRGHT A FINE A [GRGEGRTRGY C \GNGY C A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGIA A A CJG C
e G C AfGGA A ACCC

Alignment stats: °M’: 281, ’I’: 0, ’D’: 15

PI: 94.93243243243244
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 2 IGHV4-59

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGHIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A A G C CFINE C IGRGY A fGY A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;e C CHINGRIE C C CENC A C CPRNG I C A C PRGN C FN C FENGEGETNGEGI C N C C AFR C A JGHE A fGRINIE A CFN A C fiF
epl C CITRGEIN C C CRNC A C CFENGH C }G C PRGN C MY C FENGRGETRGEGI CFN C C AR C AJGRI A CFINE A CFRN A C T

VRN GEGE A BGY C FTRGEGE A BN C CRGRGIC AJGIC C C C C AJGEGEG A A fGRGHG A C fINGEGH A [GRTHGHG] A FETRGEGEGET A [T
el G G AGICITGGIAITCCIGGCAGCCACCA GGG AAGGGGCTGGEGAGTGGATTGGATAT

Ve A BN C B A BTN A C AJGRTRGRGRGI A GIC A CC A ACFRACAACCCCHERC CCERC A ARG AJGHEN C G A JGT
ep AN C C AR C C ARGRINGEGRGIANG C A CC A ACFBECCAACCCCHENCCCEHNC A AN AN CIG AGT

YR C A C C AFRARE C AfGRIR AJGIA C A CJGRINC C A AfGRA A C C ARGRINTN C N C C CFING] A A IGI C FIRGE A IGY C [T
epl C A C C ARG C ARGRNANGIA C A CIGREC C A ARGA A C C AJGRINE CHNC C CFING A A G C FIRGY A IG) C T

VR C FIRGETRGE A C CIGI C NG C JGRGI A C A CIGRG] C C JGRTRGHIN A FIE A C FINGETRGY C fGY A 1G] A }G) A
){ep il C FINGETNGI A C CJGIC CIGICIGRGI A C A CJGHG C CGETRGHT A FIN A C fERGRTRG C /G A |G A B A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 282, ’I’: 0, ’D’: 11

PI: 96.24573378839591
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 2 IGHV3-60

GENE ALIGN SEQ

;i G A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTAGTAAAGACTGGAIGG GR
0 ep Gl A A JGRTRGI C A fG) C FIRGEGTRGRG A [GRTN C FENGRGRG C fGl A C }G) C FENTRGEGETY A C A [G C C TG G

GGTG

;e C M C FERGE A BGR A CFIN C B C C FINGEINGY C A G| C C N C FINGRGI A FIIN C A C CFENE C A JGRE A }G C FIN C FENGH C

0 {ep N C C CRINGI AJGIA CFRNCFR C CFINGETNG] C A JGI C C I C FINGHGE A FINTRT A C C I C A JGHT A IGY C NI

VR A PTG C Il A C FINGEGEGEIN C C A C C AJGRGI CFRN C C AJGHG A A A FGEGEGETRTRITNGEG A [GRINGEGRGT C

0 {eR el A FTRGH C f A FTRGH A CFIRGEGRGETN C CIGIC C AJGRGI CF C C AJGGI A A A JGEGEGETRTNTRGEGY A \GTN C fGRGHT C

VR C A BGRTET A BN A fGRR A C A ARGRIRGEGRTNGI AP A C CIGRR A CRNCEN A C A C AJGIA CPFH C FINGETRGI A A
0 eR N C AJGRINT A CANAGEIN A C A ARGRTRGEGITNGEGEIN A C C A A ACFRCFA CC C AJG A CPE C HNGHING A A

IVRNGEGEG C FENGI A BRI C A C C ARRCEN CRN ARGIAJGI A C A AFTRGIC C C AfGIA AN C A C FENGET C fN C FINGY C
e CGRGGI C CIGIAFTNIC A CC AFNCPEC CAMGANGIA C A AFRA CC C AJGIA AFTRT C A CFIRGHE C N C fING) C

VR A A AFTRGEA A C ANGIC CFTRG] A BGI A JGIC CIGIAJGEGEGI C A C A JGTHTNGEINGET A CFN A C FENGETRGTNGI A A A
ep A A AFTRGICIGIC AJGI C CFERGIAJG AGIC CIG AJGRG A C A CJG G| C FINGETRGET A fTRIN A C FTRGETRGTRG A A A

HUM:
ORG:

D7
VR C IGE C A JGRTRG
ORG: [ [ Jopwy ¢ v ¢

D9
;i A C A A ACCFRC CPBE
e A C A AACCFHC C CRE

Alignment stats: ’M’: 266, ’I’:

PI: 88.0794701986755
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 3 IGHV1-58

GENE ALIGN SEQ
;e C A A AFTRGI C A G C FERGEGEINGY C A JGHTN C FINGRGEGI C CFING A [GRGRTNGI A AJGI A AJGI C CPFENGRGEGI A C C I C
0{epl C A JGRGHT C C A G C FIRGEGEGRG] C A JGRTH C FENGHGRG) C C FINGI A \GRGRTRG A AJGI A AJGIC C NG A \GIN C C N C

;e A FGTRGI A A FSGRGETN C BN C CRIRGY C A A GG C FI C FIRGRGE A FIRE C A C C TR A C B A fGY C BN C FINGY C NG
){epl A fGETRGI A ARGRGHT CFN C CPTRGIC A AJGRG C FIN C FIRGRGI AR A C A C CHINIEI A C [N A iGY C P C FTRGY C I A

VR TG C A FGRTRGEGRGRTNG CfGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTNGH A [GRTHGHGY A B A [GEG A FING G
T G C AGTGGGTGTGACAGGCTCCITGGACAAGGCCITTGAGTGGA|TAGGATGG

Ve A BT C JG C [GRTTRGRGY C AJGRINGEGEIN A A C A CA A ACFEA CIGCACANGIA ARGRINIC C AJGRG A A A G
){ep il A BN C AP CRGETRTNGEGI C AJGRTRGRGE TN A A C ACAAACRATGIC ACCIGA A GTNE C C ARGGG A AG

VR A GEIN C A C C AFTRINA C C AJGRGEGIA C ARG C C A C A AJGC A CANGC CENA C AFGEGH A [Gl C FINGH A
eE AfGE C A C C AR A C C AfGRGRG A C A CIGFNC C A CJGIAJGIC A C AJGIC CFHA C AFINGG A |G C fING A

IVEGE C ARG C CRING A JGIAFE C CIGIAGEGIA C A CJGEG C CIGETRGHE A I A C FINGEINGE C JGRG C A jGY A
0 eR G C AJGIC CRNGIAG AR C CIGIANGIGIA C A CJGRG C CGRTRGHT A FINE A C fENGETRGY C \GNGY C A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGIA A A CJG C
e G C AfGGA A ACCC

Alignment stats: °M’: 279, ’I’: 0, ’D’: 17

PI: 94.25675675675676
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 3 IGHV4-59

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGHIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A A G C CFINE C IGRGY A fGY A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;e C CHINGRIE C C CENC A C CPRNG I C A C PRGN C FN C FENGEGETNGEGI C N C C AFR C A JGHE A fGRINIE A CFN A C fiF
epl C CIINGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FENGEGETRGEG C AN C C AR C A G A [GRINE A CFR A C T

VRN GEGE A BGY C FTRGEGE A BN C CRGRGIC AJGIC C C C C AJGEGEG A A fGRGHG A C fINGEGH A [GRTHGHG] A FETRGEGEGET A [T
el G G AGICITGGIAITCCIGGCAGCCACCA GGG AAGGGACTGGAGTGGATTGGATAT

Ve A BN C B A BTN A C AJGRTRGRGRGI A GIC A CC A ACFRACAACCCCHERC CCERC A ARG AJGHEN C G A JGT
) {ep il A BN C P A FTRIN C C ARGRINGEGRGIAG C A CC A ACFBACAACCCCERCCCERC A AJNG AN C GG T

YR C A C C AFRARE C AfGRIR AJGIA C A CJGRINC C A AfGRA A C C ARGRINTN C N C C CFING] A A IGI C FIRGE A IGY C [T
epl C A C CJGRT AP C ARGRINANGIA C A CIGREC C A ARG A A C C AJGRTRE CFNC C CFING A A JGETRTNG A IG) C |1

VR C FIRGETRGE A C CIGI C NG C JGRGI A C A CIGRG] C C JGRTRGHIN A FIE A C FINGETRGY C fGY A 1G] A }G) A
0){ep il C FINGETNGI A C CJGIC CIGICIGRGIA C A CJGNG C CIGETRGHT A C ' A C fERGETRGTRGE A (G A ' A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: °M’: 282, ’I’: 0, ’D’: 11

PI: 96.24573378839591
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 3 IGHV3-60

GENE ALIGN SEQ

;i G A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTAGTAAAGACTGGAIGG GR
0 eR Gl A A JGRTRGI C A [G) C FTRGEGTRGRG A [GRT C FENGHGRG C [G] A C |G C FENTRGEGETY A F A [GY C C TG G

GGTG

;e C M C FERGE A BGR A CFIN C B C C FINGEINGY C A G| C C N C FINGRGI A FIIN C A C CFENE C A JGRE A }G C FIN C FENGH C

0 {ep N C C CRINGI AJGIA CFRNCFR C CFINGETNG] C A JGI C C I C FINGHGE A FINTRT A C C I C A JGHT A IGY C NI

VR A PTG C Il A C FINGEGEGEIN C C A C C AJGRGI CFRN C C AJGHG A A A FGEGEGETRTRITNGEG A [GRINGEGRGT C

) {eR el A 'TRGH C fT A FTRGH A CFIINGEGRGHET C CIGIC C AJGRG CI C C AJGGI A A A GG GETRTNTRGGY A \GRTEGRGRGT C

VR C A BGRTET A BN A fGRR A C A ARGRIRGEGRTNGI AP A C CIGRR A CRNCEN A C A C AJGIA CPFH C FINGETRGI A A
0 eR N C A JGRTRT A FRI A fGRIN A C A AFGRTRGEGITRGEGEIN A C C A A ACFERCFA C C C AJG A CJl C FINGRTING A A

IVRNGEGEG C FENGI A BRI C A C C ARRCEN CRN ARGIAJGI A C A AFTRGIC C C AfGIA AN C A C FENGET C fN C FINGY C
e CGRGGI C CIGAFTNIC A CC AFRICPBC C ARG AJGIA C A AFRA CC C AJGIA AFTRT C A CFINGEE A BN C fING) C

VR A A AFTRGEA A C ANGIC CFTRG] A BGI A JGIC CIGIAJGEGEGI C A C A JGTHTNGEINGET A CFN A C FENGETRGTNGI A A A
) eE Gl A AFTRGIANGIC AJGIC CFERGIAJG AJGIC CIG AJGRG A C A CJG G| C FINGETRGET A 'THIN A C fTRGTGTG A A A

HUM:
ORG:

D7
VR C IGE C A JGRTRG
ORG: [ [ Jopwy ¢ v ¢

D9
;i A C A A ACCFRC CPBE
e A C A AACCFHC C CRE

Alignment stats: ’M’: 267, ’I’:

PI: 88.41059602649007
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 4 IGHV1-58

GENE ALIGN SEQ
;e C A A AFTRGI C A G C FERGEGEINGY C A JGHTN C FINGRGEGI C CFING A [GRGRTNGI A AJGI A AJGI C CPFENGRGEGI A C C I C
0{epl C A JGRGHT C C A G C FIRGEGEGRG] C A JGRTH C FENGHGRG) C C FINGI A \GRGRTRG A AJGI A AJGIC C NG A \GIN C C N C

;e A FGTRGI A A FSGRGETN C BN C CRIRGY C A A GG C FI C FIRGRGE A FIRE C A C C TR A C B A fGY C BN C FINGY C NG
){epl A fGETRGI A ARGRGHT CFN C CPTRGIC A AJGRG C FIN C FIRGRGI AR A C A C CHINIEI A C [N A iGY C P C FTRGY C I A

VR TG C A FGRTRGEGRGRTNG CfGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTNGH A [GRTHGHGY A B A [GEG A FING G
T G C AGTGGGTGTGACAGGCTCCITGGACAAGGCCITTGAGTGGA|TAGGATGG

Ve A BT C JG C [GRTTRGRGY C AJGRINGEGEIN A A C A CA A ACFEA CIGCACANGIA ARGRINIC C AJGRG A A A G
){ep il A BN C AP CRGETRTNGEGI C AJGRTRGRGE TN A A C ACAAACRATGIC ACCIGA A GTNE C C ARGGG A AG

VR A GEIN C A C C AFTRINA C C AJGRGEGIA C ARG C C A C A AJGC A CANGC CENA C AFGEGH A [Gl C FINGH A
eE AfGE C A C C AR A C C AfGRGRG A C A CIGFNC C A CJGIAJGIC A C AJGIC CFHA C AFINGG A |G C fING A

IVEGE C ARG C CRING A JGIAFE C CIGIAGEGIA C A CJGEG C CIGETRGHE A I A C FINGEINGE C JGRG C A jGY A
0 eR G C AJGIC CRNGIAG AR C CIGIANGIGIA C A CJGRG C CGRTRGHT A FINE A C fENGETRGY C \GNGY C A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGIA A A CJG C
e G C AfGGA A ACCC

Alignment stats: °M’: 279, ’I’: 0, ’D’: 17

PI: 94.25675675675676
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 4 IGHV4-59

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGHIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A A G C CFINE C IGRGY A fGY A C
0{ep il C A AJGRTNGI C A G C TG C A RGRG A JGRTN C BGRGHGI C C C AJGRG A C fINGRGRTNG A A G C C I C lGRG A fGE A C

;e C CRENGRIE C C CENC A C CPINGI C A C PRGN C BN C FENGEGETNGEGI C FIN C C A FH C A [GIEEEE T A f\GETE A C [T
epl C CIIRGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FINGEGRTRGRGI CFN C C AR C AJGIC A G A G A A C T

Ve A C FIRGHGE A fGY C FERGRGE A FIH C CGRGI C AFGIC C C C C ARGEGEGE A A fGRGRGI A C FINGRG A [GEINGEGY A FIENTRGEG G
) {eR I GRGETRGRGY A JGY C FINGRGRGT C CJGIC C AJGIC C C C C AJGRGHG A A [GRGRGY C C FTRGRGY A \GRTRGEG A FTRTRGEGE A

Ve A BN A B CER AR A C AGRINGEGEGI AGIC A CC A ACFPBA CAACCCCHENC CCHENC A AJGAJNGEH C |G
) eR N A MR AR CRN AFRNE A C AFGRTRGRGEGI A G C A CCAACBEACAACCCCHERCCCHEEC A ARG AJNGTE C |G

VR A GEIN C A CC AFRAFRRC AfGRERANGIA C A CIGRRC C A AfGIA A C C AfGRTNT CFN C C C NG A A [Gl C FINGH A
ep AJGET C A C C AFIRGEIN C AfGRRANG A C A CIGFNC C A AJGIA A C C AJGRTNE CF C C CFING A A JGETNTG A

IUVEGE C BN C FERGEINGE A C C G C FINGI C IGRGI A C A C GG C C IGRTRGHT A FINH A C FIRGEIRGE C iGY A IGY A |G A
0 {eR Gl C ' C FIRGRTRNGI A C CJGIC CIGICIGRGIA C A C AJG C CGRTRGHT A FINE A C fENGETRGY C /G A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 280, ’I’: 3, ’D’: 13

PI: 94.5945945945946
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 4 IGHV3-60

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTCITGGGGGAGGCTTAGTAAAGACTGGAIGG GG T
el G AGGTGCAGCTGGTGGAGTICITGGGEGGGACGCTTGGTACAGCC CTGGEIGGEGGGT

;e C F C FERGE ABGE A CFR C N C C FERGEING C AJGI C CHIN C FINGRGE A FIN C A C C BN C A JGHE A }G C BN C FENGY C I
epl C C CAINGIANGIA CFR CHIN C CFRINGRINGI C ARG C CFlN C FINGRG A fIIN C A C C I C A [GRE A |G C FIN A FIRGE C T

Ve A PG C A CRERGEGEGEIN C C A C C AJGRGICFN C C AJGEG A A A JGEGEGETRTTNGEGY A FIGRTRGEGRGET C N C A [GT
){epil A FINGI C A CITRGRGHG T C fINGI C C AJGRGI C P A C A FGRGHGY A A fGGHRGRTRTRTNGEG A [GRTRGEGRGT C ' C A [G T

Ve A B A fGRIR A C A ARGRTRGRGEINGI AN A C C[GRE A CERCFRA C A C ARG A C I C FINGEING) A A [GRGRGY C [T
i ep T A TR AGET A C A AJGT GGG G A C CIIVE AT CARA C A C AJGIA CITRINTNGTNG A A GGG C C

IVEGE A BRI C A C C AFRICER CRARGRAJGIA C A AFIRGIC C C AfGRA AR C A C NG C FIN C FENGI C A A A FING
0 {eE Gl AT C A CCAFRCINC CAGANGA CA ARG CCCAFRA ACFEC ACFEGERANE C ARG C A A AFDG

v A A C ARGIC CFIERG A G A JGI C C Gl A JGRGEGI C A C AGRTRTNGETNGET A CHN A CIINGRTEGIRETNG A A ARG A
ep A A C AfGIC CITNGIANGIAJG C CJGAGRGIA C A CJGG C FIRGRTEGT A FINTH A C fTRGRTNG C A A NG A |G A |G

D7
HUM: [of ¢ Eepuy ¢ v ©
0 eE G C A [GTRG

D9
i A C A AACCFRC CPBE
e A C A AACCPENC C CRE

7X) .

w
o

Alignment stats: °M’: 266, ’I’: 1, ’D’:
PI: 89.26174496644296
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 5 IGHV1-58

GENE ALIGN SEQ
;e C A A AFTRGI C A G C FERGEGEINGY C A JGHTN C FINGRGEGI C CFING A [GRGRTNGI A AJGI A AJGI C CPFENGRGEGI A C C I C
ep i C A A AFIRGI C A G C FININGETRGI C A A P C FENGRGEG) C C FINGI A [GRGHRTRTE A AJG A A G| C C FIRGRGRGRG C C I C

;e A FGTRGI A A FSGRGETN C BN C CRIRGY C A A GG C FI C FIRGRGE A FIRE C A C C TR A C B A fGY C BN C FINGY C NG
){epl A fGETRGI A ARGRGHT CFN C CPTRGIC A AJGRG C FIN C FIRGRGI AR A C A C CHINIEI A C [N A iGY C P C FTRGY C I A

VR TG C A FGRTRGEGRGRTNG CfGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTNGH A [GRTHGHGY A B A [GEG A FING G
T G C AGTGGGTGTGACAGGCTCCITGGACAAGGCCITTGAGTGGA|TAGAATGG

Ve A BT C JG C [GRTTRGRGY C AJGRINGEGEIN A A C A CA A ACFEA CIGCACANGIA ARGRINIC C AJGRG A A A G
{ep il A BN C AP CIGETRTNGRGE C AJGRTRGRGET A A CIGIC A A ACFRA CJGIC A C AJG A AJGITHT C C A G G G

VRS A (G C A C C AFTRIRA C C ARGRGEGIA C AFINGEIN C C A C A ARG C A C AJGIC CFlR A C AFENGEG] A IGI C NG
epl C AfGRNNC A CCAAFBA CCAGGGA CACIGREC CACIGANGIC ACAJGC CFINA C AFBGHG A G C f TG

VR A G C ARGIC CRERGE A G AP C CRGEAJGRGI A C A CIGRGY C C IGRTRGHET A FIRI A C FIRGETRGY C JGRGY C A JGY A
epl A G C AJGIC CITNGIANGAFE C C A AJGRGIA C AFTRGEG C C[GRTEGT A FINTN A C FERGRTRG C \GRGY C A IGY A

D7
VR C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGIA A A CJG C
e G C AfGGA A ACCC

Alignment stats: °M’: 276, ’I’: 1, ’D’: 17

PI: 92.92929292929293
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 5 IGHV4-59

GENE ALIGN SEQ
;e C A FGRGRTRGI C A JGY C FINGY C A GG A JGHIN C [GRGRGI C C C AJGRGI A CITRGRGTNG A A G C CFINE C IGRGY A fGY A C
0)i{epl C A JGRGTRGI C A G C FTRGI C A JGRG A fGRTH C BGRGHGY C C C AJGRG A C fINGEGRTNG A A G C C I C lGRG A G A C

;e C CHINGRIE C C CENC A C CPRNG I C A C PRGN C FN C FENGEGETNGEGI C N C C AFR C A JGHE A fGRINIE A CFN A C fiF
{epl C CIIRGEIN C C CRNC A C CFENGH C }G C FINGHT C MY C FINGEGETRGEGI CFN C C AR C AJGRE A JGRR A A CFR A C T

VRN GEGE A BGY C FTRGEGE A BN C CRGRGIC AJGIC C C C C AJGEGEG A A fGRGHG A C fINGEGH A [GRTHGHG] A FETRGEGEGET A [T
el G G AGICIT GGIAITCCIGGCAGCCACCA GGG AAGAGACITGG AGTGGATTGGGAGT

Ve A BN C B A BTN A C AJGRTRGRGRGI A GIC A CC A ACFRACAACCCCHERC CCERC A ARG AJGHEN C G A JGT
){ep il A BN C P A FTRIN C C ARGRINGEGRGI A G C A C CFRA CFMA C A ACCCGENC C CFNC A AJGIAGHDE C G A G T

YR C A C C AFRARE C AfGRIR AJGIA C A CJGRINC C A AfGRA A C C ARGRINTN C N C C CFING] A A IGI C FIRGE A IGY C [T
epl C A CCAFRAFNC A AFNANGIA CRECIGRINC C A ARGA A C C AJGRIRE CHNNC C CFING A A G C FIRGY A IG) C T

VR C FIRGETRGE A C CIGI C NG C JGRGI A C A CIGRG] C C JGRTRGHIN A FIE A C FINGETRGY C fGY A 1G] A }G) A
){ep il C FIRGETNGI A C CJGIC CRNCIGRGI A C A CJGHG C CGETRGHT A FINE A C fERGRTRG C /G A |G A IGF A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i GE A C A AAAACCHE
0ep Gl A CAAAAACCH

Alignment stats: °M’: 280, ’I’: 0, ’D’: 13

PI: 95.56313993174061
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Group 62 with 1 units in hum and 6 units in org
Group 62 unitl 0 vs unit2 5 IGHV3-60

GENE ALIGN SEQ
;i G A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCITTAGT AAAGA CIT iﬂ
el G AGGTGCAJGCITGGTGGAGTICITAGGGGAGGCITTAGTAAAGACTTGGGGG CHKH

SUEGE A FGRGRGEGET C M C FINGH A BGI A CRN C PN C CFINGINGI C AJGI C C N C FINGHG A FERE C A C C FENE C A JGHI A |G
)RS G GGG C N C MG A RGI A CPRR C I C C MGG C A G C C BN C FERGEGH A FER C A C C IR C A JGE A |G

:lvE C F8 C FESGE C BN A FTRGHI C A CIINGRGEGEIN C C A C C AJGRG CFN C C AFGRGI A A A JGEGEGETTNINGEGH A [GRTRGHGG
){ep il C N A FIRGY C PR A FING A A CITRGRGRGET C CIGI C C AJGRGI CFR C C AJGRG A A A FGRGRGETRT N C |G A |GGG G

Ve C BN C A FGEIT A FERIR A fGRI A C A AJGRTRGRGEING AR A C CJGRR A CERCFA C A C AfG A C Y C FENGHTNG
) {eR N C ' C AJGRTT A FERT A JGRTN A C A AJGRTRGEGETRGEGETI A C C A A ACFHCFR A C A C AJGIA CPFl C FENGT G

Ve A A GGG CRING AN C A C C AFRICRRN CRN ARG AJGIA C A AFIRGI C C C AJGIA AR C A C PRGN C N C [
ep A ANGRGRGI C CIGIAFTNINC A CCAFBCENC C AfGIANGA C A AfTRGERNC C AJG A A CFfEC A CFENGHH A B C T

VG C A A AFTRGIA A C ARG C CHRENGI AJGIAGIC CIG AGRGEG C A C A JGRTRTNGETEGEIN A C f A C FTRGTE GRS T G
R GIC A A AFTRGIA A C AJGIC CITRGANG AJG C CIGIANGEGIA C A CJGHG C FTRGRTRGET A fINT A C FFRGTRG C A A

HUM: PSS ¢ P
ORG: |[C iy Y ¢

D7
HUM: o ¢ Eepuy ¢ v ©
0 eEGY C A [GTRG

D9
i A C A AACCFERNC CBE
e A C A AACCFHC C CRE

Alignment stats: °’M’: 271, °I’: 8, ’D’: 3, ’X’: 23
PI: 88.85245901639345
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Group 63 with 1 units in hum and 1 units in org
Group 63 unitl 0 vs unit2 0 IGHV(II)-60-1

GENE ALIGN SEQ
VGG C C FERGRGRTNGRG A \GIC C CRNCPGIC AJGIA C C CFHCFERC C CHN C A C CFENGHTNG C FENGEE C fN C FENGRG
e GRG C C CIGRGRTRGRG A JGIC C CARANGIC ARG A C C CERCFERC C CERC A C C FERGEING C FINGEE C N C FENGHG

;e A FENTRTR C C AFRNC A C A A C C ARGTINGEIINN C C PG C FINGHGY A fGI C FIRGRGI AR C C A CIG AJGRIN C C A
) {ep il A SN C C AFINC A CA A CC ANGRING C I C C TG C FERGHGY A fG) C FIRGRGI AN C C A CIG AJGRIR C C A

VR C A FIRGEGEG] A A FGRGI A CFTRGRG A [GRINGRGI A C C AJGRG CIGIC A C A CJGRT C ARG A AJGRGEGIAGIC A A A
ep il C A TGRGEG A AJGIG A CPENGRGEGEGTRGEG A C C AfGRGTNGI C A C A CIGRINC AFTRGIA AJGG G AGIC A A A

;o A AR C C C A CCCACPRC CRENHAFRNGIA AFINC CAJGRHNC A CC AFBCERNC C A A AFENE C [GRGEGT C
ep A AFTRNC CCACCCACHRC CRENBAFNNG A AFRRC CAJGREC A CC AFRNCFNC C A A AFINE C [GRGRGT C

VR C A A A AAACA CRETRGINININTNNA C ANGEINGEGE A NG C N A FTSGETNGI AJGIC A A CAAGICENC A C AJG
epl C A A A A AREC A CITNINGETNTINTNI A C AJGHTNGEG A G CFE AFTNGRTRCGI AJGIC A ACAAACACACANG

VR C C AT GIEEEEEl T T T T A A AJG A AJGIAG A
0ep i C C CITHGHT A FTNTNTRT A A AJGIA AJGI A G A

D7
HUM: oy c gy ¢ e
ORG: ESRVy ¢ Yy ¢ v ¢

D9
;i C A CCCAAACCHE
e C A CCCAAACCH

Alignment stats: °M’: 260, ’I’: 3, ’D’:
PI: 95.58823529411765
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Group 64 with 1 units in hum and 1 units in org
Group 64 unitl 0 vs unit2 0 IGHV3-62

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGEGGEAGTCITGGGGAAGGCTTGGT CCAGCC CTGEGEGEGGEGE T C
el G AGGTGCAGCITGGTGGAGTIC'TGGGEGGGAGGCITTGGTACAGCCTGEGEGEGGEGGGT C

;e C CFINGI A NGE A CFEN C N C CFEERGHING) C AJGIC C B C FINGEGI A FIRE C A C C I C A JGEE A }GY C BN C FENGY C I A
epl C CIINGIAJGIA CRENCFN C CRERGRING C A G C CFN CFINGEGI AR C A C C AR C AJGRE AGICFR A CfGIA C A

IVETEGE C A CFIRGEGEGET C CIGIC C AJGRGICFRI C C A AJGEA A A GEGEGETRTRINGET A [GRTRGRGEGET C FIN C A f[GTT
e TG C A CIERGEGRGET C C A CCAGGCIRC C AJGRGE A A A AJGGHE C FTRGEG A [GRTRGEGEGET C fIN C A IG) C |1

Ve A P A BGRTH A C A AJGETGEGRTINGIEEEEEEES A N A C CIGER A CARRCFNA C A C AJG A CJI C FERGHEING A A GG
{ep A FIEE A [GRT A C fIRGEGRTNGEGRTRGEG C A C AT A CITAITG CAGIACTTTGTGAAGG

IVEGE C CIG AT C A C C ARRICERC C AfGIANGIA C A AFIRGIC C C ARGRA AR C A CFINGHEE A BN C fINGI C A A
eR Gl C CIGIAFTNTT A C C AFRCFNC C AfGIAMG A C A ACJGIC C A AJGA ACACHIGICINGTN AN CHNG C A A

VR A TG A A C ARG C CRING AJGIAFNGIC CfGIA CIG|A C A FINGEG C FINGETRGET A fTN A C FINGETNGETG] A A A [G)| A
ep i ARG A A C AJGIC CIIRGIANGIAJG C CIGIANGEGI A C A CJGNG C I TRGHTNGET A fINTN A C fINGTNG CIGEA A ANG A

D7
HUM: [of ¢ Eeppy ¢ v ©
0ep il C A C A JGRTRG

D9
;i A C A AACCFERCCC
e A CAAACCPFHCCC

Alignment stats: °M’: 262, ’I’: 4, ’D’: 7, ’X’: 27
PI: 87.33333333333333
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Group 64 with 1 units in hum and 1 units in org
Group 64 unitl 0 vs unit2 0 IGHV (II)-62-1

GENE ALIGN SEQ
SV GRG C C FTRGRGRTNGI A AJGIC C CRNC A C AJGIA C C CERCFER C C CHN C A FINGEIRGETNGEE C A BN C FIN C FENGH C
R GG C CRINGRGETNGI A AJGIC C CANC A C ARG A C C CRINCERC C CHN C CFENGETRGEING! C C A PR C N C FINGH C

;e A RN CARC C AFRNC A C A ACC ARGTING CRININ C CFRNC CRINGHG A GI CFINGI C AFRNC C AR C AJGC C C C

0 {ep il A BN CRNC C AFINC A C A A CC ARGRINGEINTNN C CFN C CFGHG] A JG C NG C AFINC C CHN C A G

cCC

GWyR T C/T C/T GGG AGGGAATGGAGT GG ATTGGGTGCATAGGTCATGAAGGGAGCA

el T C A CRlG G GIAJGGGIAATGGAGTGGAITCGGGTGCATAGGTCACGGAGGGAGTC CA

i C A C AFTRE A CFENC C C CERRIERIN C CFAC A AJGIAJGEIN C C AfGRRC A C C AFBIC C C C AJG AR C C A FING
epl C A C AFIRBA CAlNC C C CPRCHENC CFC A AfGIANGETN C C AfGRNC A C C AFBC C C CHNG AR C C A NG

G C C A AAAACAGTEE CRNEC CANA CAGICRNGIAG CIENA C ARG ANGIC A ACA AFRC A C AFA
eE N C C A AAAACAGTE CHEEC CFNA C AJGICRIRGIAJGICINA C AFTRGIANGIC A AFRA AFBRC A C AT A

G C C AFD ARE A TR A AJGIC A A A AfGIA
0 eRGI C C A CJGRTN AFTNTRTRIE A AJGIC A A A ANG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
i C A CCA A AACCHE
e C A CCAAAACCH

Alignment stats: ’M’: 258, ’I’:

PI: 94.5054945054945
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Group 67 with 1 units in hum and 1 units in org
Group 67 unitl 0 vs unit2 0 IGHV (II)-65-1

GENE ALIGN SEQ
;i C A A C A A CRENGEINGETTNE C N C CPINGI C A CHN C FININGEGEG C FN A fGRTNGI A ARG ICRRCFERC A C ARGIA C
ep C A A C A A CPHINGRTRGETITT C I C FINGI C A C N C FIINGRGEGY C fIN A [GRTNG A AJGICFRCFRC A C CfGIA C

;i C CRRCRRCER CENC A C CEENGHING) C FINGEIN C BN C FINGI C AR CAR C C AFINC A C A A C C A JGRING C FINT
sl C CARCRRNCEN CFN C A C CFERGEING C FINGEI C MY C FINGI C AR CEN C C AR C A C A A C C A G TRGIERT T

VA C C PG C MGG A fG{ C BRG] C ARNC CAFBNC A C C C C C CHGIC A ANGRGI A A GGG A C FENGEGH A fG) C }GY A A
) {ep il C C TG CFENGRGI A A CHIIRGI C AFIRNC C AFIRC AJGIC C C C C C C A ARGEGI A ARGEGRGY A C FTRGHRG A GG A A

VR C A BGRGRTRG C A C ARGEGETN C A FTRGH A FGRGRGH A fGRITRGI C A C ARTRINC C A A CC C A CERC CENC A AJG|A
) eR N C AGRGRTRGI C A C AJGRGT C AFTRG A JGRGRG A JGRTRGI C A C A AFRC CAACCCACPHHC CHEC A ANG A

FOHGET C C AfGRE C A CERAFRCFNC C AJGIAFINC C A CAFNC CA A A A A A C AGTEGERINTNE C CFNGEN A |G
e G C C AJGRNC A CCAFRCINC C AfGIAFBC CAC AFNC CAAAAAACAGTNGTNINEC CHNA C ANG

;e C TG AGCPR A C CRRGIANGIC A A CAAJGRINA CACAACCAMGA AFTRNERTNE A AFRRA C A A A AJGLA
) ep il C ARG AJGICFNA C CITRGIA A CA ACIGIARGRA C ACAACCAFRNG AJGTTTRTNE AFMNA CAAAAGA

D7
;i C A C A A CJG
0 ep i A C A G C IG

D9
UG AR A C A AACCRE
e G AR A C A AACCHT

Alignment stats: °M’: 285, ’I’: O, ’D’: 1, ’X’: 14
PI: 95.0
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Group 67 with 1 units in hum and 1 units in org
Group 67 unitl 0 vs unit2 0 IGHV 3-66

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGEGGAGTICITGGAGGAGGCTTGATCCAGCC CTGEGEGGEGGGG T C
el G AGGTGCAGCITGGTGGAGTIC'TGGGEGGGAGGCITTGGTACAGCCTGEGEGEGGEGGGT C

;e C C NG ANGE A CRRNCFIN C CRENGHING) C AJGIC C PN CFINGEGEGETNI C A C C)IGRIR C AfGRE AJGIC A A CFRRA C A
epl C CARC AJGIA CRENCFN C CRENGRING C A G C CFN C FENGEGI A FIRIN C A C CJGHIE C A G A JGI C A A FTRG A IG A

IVETEGE A BGY C FTRGRGRGET C CIGI C C A JGRGY C fIN C C A JGRGEGY A A f[GRGEGHGE C FINGEGH A [GRTRGRGRGET C FIN C A G
0 {eR TG A JGY C FTRGRGI AP C CJG C C AJGRGI C N C C A JGRGEGI A A FGEGHGHG C FTRGRG A [GRTRGRGEGEE CFRC A A C C

Ve A P A B A BGY C FERGETRGEGET A fGI C A C AFNA CERA CIGIC ARGEA CHIN C CJGRING A A JGRGEGY C C iGI A T
{ep il A BT A JGRT A P A JGGTN GG A G C A C AfTTA CFRA C A C AJGIA CI{C CIGRTRGI A AGG G C AJG AT T

O C A CC AFBCFRC C AfGIANGIA C A AFIRINC C A AJGA ACACIGCHINGE AFRNCIINE C A A AFIRG A A C A
epl C A CCAFRICINC C AJGIANGIA C A AFIREC CA AGA ACACIGICRERGEN AN CIININC A A AFRGIA A C A

IUVRNGE C C FERGE A fG) A JG) C fIRGE A [GRGI A C A C JGRG] C FENGETRGHT A FIE A C FINGETRGH C [G) A Gl A }G) A
0 {eR Gl C C FTNGY A \GEGRGY C FTRGH A \GRGI A C A C GG C FTNGETRGHT A FINE A C fINGRTRG C/GRA A ARG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 272, ’I’: O, ’D’: 0, ’X’: 21
PI: 92.83276450511946
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Group 67 with 1 units in hum and 1 units in org
Group 67 unitl 0 vs unit2 0 IGHV1-67

GENE ALIGN SEQ

;o C AJ/G G T GC AGCITGGTGCAGTICITGGGGATGAGATGAAGAAGGCTGGGGC AITC
i{ep il C AGEGEIN A C AJGIC CJIGEGTRGI A A G C FTNG A [GRG C FING A (G A fTRG A AJG A A GG C FTRGEGHGEG C A I C

;e A FGTRGI A A AJGRI CRN C CRIRG I C A AJGIA CPIINGEINGEGI AFNA C A CCFRA C CRERE C A C C ARG A C

) {epl A JGRTRGI A A AfGRRN CFN C CIERGI C A ARG A CFENTRGETRGEGH A fIN A C A C el

CFENHC A CCAGTE A C

Ve C BN A FIRGI C A C P A BGRGEITRGI C G C C AJGRGIC C C AFIRGI C A C A A [GRGEGY C FINTRGY A [GRTEGRGY A FENGRGG
e TG A FINGI C A CRENGRGIGTRGI CIGC C AGRGIC C C AFIRGIC A C A A CJGIG C FTRTNG A [GRTNGHG A FINGEG G

Ve A A GG A FTRGETRG C C C N A JGRTRG A FINGRG] C AJGIC AR A AJGICFNA CIGIC AJG AGIA ARGETNIN C C A GG
{ep i A A PGRGH A FTRGETRGI C C CFE AGHRTING A FTRGRG C AJGIC A C A AJGICFRA CIGIC AJGIAJG A AJGT I C C A GG

IVEGE C ARG ANGERIN C A C C AFTRGIA C C AJGRGRGIA C A C AFRC C A CIGAJGIC A C ARG C CER A C AFINGEGH A |G

) eR Gl C AJGIAJGETN C A CCAFIREIA CC AfGRGIA A CACAFFNC CACAAJGICACAJNGC CFHNA C AFNGG A G

Ve C PG A BGE C ARG C CRING A JGI AP CIIRGI A AJGIA C A CIGEGI C C A FTRGET A fTETIEEES A C FENGETRGEGEG A |G A

) {ep il C FING A G C AJGIC CITRGIANGI AR CITRGIA AfGIA C A CJGRGIC C A CIGET A FfINTRT A A C FTRGTHRGGRG A IG A

HUM:
ORG:

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
VG C ARG A A C C C
0 {eR G C AfGRRNA A C C C

Alignment stats: ’M’: 283, ’I’:

PI: 93.70860927152319
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Group 67 with 1 units in hum and 1 units in org
Group 67 unitl 0 vs unit2 0 IGHV(II)-67-1

GENE ALIGN SEQ
;e A GG A NG C ARGICFER A C ARGIC ARG C AFIRGI C CFN A GRGRTNGRINGI A AfG AFNC A C A C A CFIRG A C CJE

)ilepl A JGRGE A GIC AJGICFR A C ARGIC ARG C ARG C CFIN A G A FIRGRTRGI A AJGIAFIC A C A C A CRRGIA C CJT

;i C A C C C ARG C FENGHIN C BN C FINGRGI C C A CRENN C AFINC A C A A C C A AFIRG C BN A A Bl A FENTRGEGH A
{epl C A C C C ARG C RGN C M C FIRGRGI C C A CRINC AFINC A C A A C C A AFIRGIC R A AFE A CFERGEG A

VR C \GITRGEGE A BN C FTRGI C C AJGEI C C C CIGRGRGHGE A A FINGEGEGT TG A A FERGEGY A T
0)i{epl C [GETRGHGY A M CFINGI C C AJGRIN C C C C AJGRGHG] A A FTRGRGEGET TG A A FTRGHG A T

D7
;e A A A A FIRGE C
fepi A A A A FIRGE C

D9
e C A PRI C C BN A C FING
0){epll C A BGRIN C C BN A C FIENG

Alignment stats: °M’: 136, ’I’: O, ’D’: 0, ’X’: 3
PI: 97.84172661870504
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Group 67 with 1 units in hum and 1 units in org
Group 67 unitl 0 vs unit2 0 IGHV (I11)-67-2

GENE ALIGN SEQ
SUE G A FTRTRTE A FERTRGET CHNC C AJGARGIA C A AFRGERC A AJGIA AT ARG CIR AR ARE CRENG C A A A FDNG
) {eR Gl A TN A MR C AFRNCHINC C AJGANGA C A AFIRGEE C A ARG A AFDR A FTRG| C FIRGEIN A M C NG C A A A TG

IUVENGEGH C PG A PN CRERGEIN A A A C C A AJGIA A CACAFNC ARGEINARNE AR C A CRINGETNG] C A A G| A \GEG A |G
e GRG C A AFRNCITNGEE A A A CC A AGA ACACAFRRC AJGRE AFNAFRE C A CRERGETING C A ARG A GG A |G

D7
;eI C A C A PTG A
0eRll C A C A FINGH A

D9
;i A C AFRA A A C CFlC
les A C ARNC A A C CFRRC

Alignment stats: °M’: 95, ’I’: O, ’D’: 0, ’X’: 4
PI: 95.95959595959596
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 0 IGHV1-69

GENE ALIGN SEQ
;e C A FGRGRTEG C A IGY C FIRGEGHINGY C A JGHTN C FINGHGEGRGY C FING A [GRGRTHGI A AJGI A A G C C FERNGRGEGHT C C I C
ep il C APGRGIA C C AJGIAFTRGI C ARGl C AJGHT C FENGEGEGHGE C FINGY A \GEGHTRG A (GG A A G I C CIINGEGEGE A C C I C

SV GEGTRGE A A JGRGHET C BN C CREIRNGY C A A JGRGY C FIH C FINGHGH A f[GRGI C A C C [T IGEEEEEEET C A G
e A G T GIAAIGGTTTICITTGCAAGGTTTCITGGATATACC|TIAAAGECAGGTTACGT

VRS C A BGY C BN A FERGH C BN A BN C A G C FERGEGRGEING C |GE A C AJGRGI C C C CHINGEGE A C A A JGRGHGY C PTG A
ep AR C AfGICRR AR C AFNA R C ARG C FINGRGRGETNG CIGIA C AJGIGHI C C CIENGEGI A C A A JGGHG C FINTRG A

VR GGG A FTRGEGRG A fGRGGI AN C AN C C CHEN A B C FIRIRTRGEGEIN A C AfGIC A A A CRNA CJG|C A C A G| A
){epl A FIGHGH A FTRGEGRG A FTRGG AT C AN C A CITNGRG C A AFIRGEGTNGI A C A CAAACEAFDNG CACAGA

VR A fGRITE C C ARGRGRGI C ARGIAJGEI C A CIGIAFINE A C CIGICIGRGIA C A A AFNC C A CJGIANGIC A C AJGIC C
0 {ep il A JGRT C C AJGRGHGI C AfJG ANGRINC A C C AFTRGIA C C AJGRGGIA C ACJGRRC CAC A AGC ACAGCC

VR A C A FTRGEG A fGY C NG A JGI C A G| C C FIERGH A fG) A IR C FIERGE A JGRGE A C A CIGRGY C C [GRTNGET A FINE A C fING
ep N A C AFTNGEG A G CFTRGI AGIC ARG C CIING A JGIAFE CHIRG A fGGIA C A CJ|GG C CGETEGHT A fIN A C TG

SIUVETEGE C fGY A G A IG A
e TG C [G A [GY A [G A

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
s CGIN C AfGGA A ACCC

w
()]

Alignment stats: °’M’: 259, °I’: 13, ’D’: 1, ’X’:
PI: 83.81877022653723
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 1 IGHV (II1)-67-3

GENE ALIGN SEQ
;e C A BGI C C FERGRG C FENGET C BN C B A JGY C C RN C FINIIINGI C A A ARG C AFRIC A ARG AFENE C A C C FINE
el C A G C CFINGHG] C FINGETN C M CFT A fGI C CFRICFENE CFENGI C A A ARG C AR C A AJGI A T C |G| C C TN T

;i C A CRIRG A CFRA C AJGIC AFINA A AFIRINGI A JGIC C C AJG A FTRGHRG C FINGEGEGRGEGI A C A JG A f[GG C FINGG
epl C A CITRGIA CIHA C AJGIC A AJGA AFTRTNG AJGIC C C AJG A fTHGHG C FTRGEG A [GRGY A /G A |G A IG G C fTNG G

Gy A G T GGGTGGTAACAGTGATTGATTCAAGTGGAAGT TICITC AGT G AT AT T CIT
e AG T GGGTGGT AACAGTGATTGATTCAAGTGTAAGTTC|TICAGTGATATC|TC|T

IVEGE C ARRC AfGIC AFNA ARTRGIA ARGIAFINII C A C A AFIRIBC C C AJGRGRGI A C A C C A AR A C C AJGIC A
) eEGI C AFNC ARGIC A C A AFRRGIA ARG AFTRIE C A C A AfTRINC C C AJGRGRGIA C A CC A AFTREA CC AfGC A

VR C AJGER CANC C CRENINA A A AR A AR CHEN A CFENTRGEG A A |G C FINGH A fSGRGRGRGRG C BN C B C A C A [GNGG
eEl C AfGRR CFRIC C CFERINA A A AFRA AR CFE C FIRINTRGI C A A G| C FING A JGRGEGEGRG I CFE CFRN C A C AJG A |G

Gy G T A'GGCAGTGTATTACTGTGAGAGA

MG T AlGG CcAlGTGT ATT A CcITEEEEEIREGC A G A
D7

IRl C A C AlGIC|G

or: [N CEE

D9

iiell A C AJGIA A ACClEC

Il A Cc AJG A A ACClIT

Alignment stats: °M’: 258, ’I’: O, ’D’: 4, °’X’: 13
PI: 93.81818181818183
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 1 IGHV (IIT)-67-4

GENE ALIGN SEQ
o A AJG T T C AIGTGGTGGAIGT C AJGAJGG GG TIAAACGT AGT ACAGCCCAGT GG T T C
s A AGT T CAGTGGTGGAGTCAGAGGGGTAAACGTTGTACAGCCCAGTGGTT C

;e A C FERGI A G A C PRI C FENINGY C A A ARG C G C FINGRGY A FIRIN C A C CFINTRTRE C FHERGRGI C A A C ARG(C C
0lepl A C FTRGH A JGI A C PRI C FENTRGI C A A A G CIGIN C FERGHGI A FIRN C A C CFINTTRG] C fINGRGI C A A C AfGIC C

VR TG A FGRGETHINGEGET C C AJGIC AJGRGICFERI C A C A A C A GGG A FININGETRGEGRTRGRG C FENGRG I C A A C A
e TG A fGRGRTRTNGRGET C C AJGIC AfGRGICIINE C A C A A C ARGG Gl A C ITRGETTRGRTNGRG C FINGHG C A AT A

VGG A GRTI C A A C A ARGTRGEGEGH A [GRTRG] C N C A JGEGETHTI A C BN C BN C A FTRG] A JGRN A C A A AT A
e GG AGTI C AFRNC A AJGTRGIGG AGETNG CFNC AfG GG T A CFE CIINE C AFING AJGRTN A C A A AFT A

e A AR A A CRIERGRGEI C C AJGICIGIA CACC CRININH C A CIGRINGI C A CFRICFR A C CRENE A C A A FINGH A
ep A AT A A CITRGRGETN C C AfGRING A C A C C CPIRITRT C A CIGINGI C AJGRE CFNA C CFIIRE A C A ARG A

VR CFR A A C CRIRGIA A ARG C C A AJGRGIA C A AJGEGETRINGETRGET A A M A C FTRGETRG A G| C FTT
e CFNA A C CRRGIA A AJGIC C A ARGG A C A AJGGTETEGETNGT A AFE A C NG TRGEGGGT T

D7
VR C A C A JGRGH A
epl C A C A GG A

D9
;i AG A CACAAAAA
lep AJGRA CACAAAAA

Alignment stats: °M’: 283, ’I’: 0, ’D’: 11

PI: 96.25850340136054
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 1 IGHV1-68

GENE ALIGN SEQ
;e C A FGRGRTRG) C A IGY C FIRGRGEGRGY C A JGHTN C FINGH A fGRGY C FING A [GRGRTE A A AJGI A ARG C CFENGRGEGRG C C I C
i{epl C A \GRGTRG C A JG) C FINGEGEGRG] C A JGHTH C FIENGE A JGRGE C FINGY A [GRGRTRG A AJG A A G C C FIRGRGRGRG C C I C

;e A FGTRGI A ARGRGETIN CFN C CRING I C A AJGRGI CPIIN C CJGRGIAFNA C A C CFINE C A C FENINGY C FINGY C BN C C I
){epl A fGRTRGI A ARGRGET CFN C CIERGIC A AJGRG CAIIN C CIGRGIAFR A C A C CRIRB C A C CFR A CFRNG CFN A C T

VTG C A CITRGEGRTNTNGI C A A C AJGRGIC C C CRENGEGI A C A A JGEGHGH C FINTRGI A A A fGRGY A FTNGH A |G A FTNGG
e TG C A CIENGGIGITGTING A C AfGIGIC C C CFINGIGI A C A AJGGG C I TRITNG A A FTNGHG A FITNG A G| A TG G

VR AP C A C A CRERERI A C A AFIRGEGEIN A A C A CCAACFERAFRG C A A AJGIA ARGRTNI C C A GGG C A |G
ep AR C A C A CRTNENTRGI C A AFTRGRGEI A A CIGIC C A A CFERG CJGIC A C AJG A AJGRTHE C C ANGGG C A G

VR A GEIN C A C C AFTRINA C C AfJGRGEGI A C ARG C C CRENGI A JGRGE A C AfGIC CFR A C ARl A Gl A |G C FINGH A
eE AJGET C A CC AR A C C AfGRGRG A C AFTRGEN C C CHINGI A JGIGIA C AJGIC CFH A C AFINGEG A |G C fING A

IUVEGE C ARG C C NG A IGY A B C PTG A fGRGY A C I C GG C FINGETRGHT A FI A C fTRGRGRG C A A JGY A FIY A
0 {eR G A JG C C PTG A JG A BTN C FTRGI A \GRGY A C I C JGRG C fTRGRTRGET A IR A C fIRGEGRG I C A AJG AT A

D7
VR C A C [GRGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRGE A A C C C
e G C AfGGA A ACCC

Alignment stats: °M’: 281, ’I’: 0, ’D’: 15

PI: 94.93243243243244
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 1 IGHV1-69

GENE ALIGN SEQ
;e C A FGRGRTEG C A IGY C FIRGEGHINGY C A JGHTN C FINGHGEGRGY C FING A [GRGRTHGI A AJGI A A G C C FERNGRGEGHT C C I C
0i{epll C A JGRGHTN C C A G C FINGEGETRG] C A JGHT C FGRGRGRGHGE C FINGI A \GEGHTRG A AJG A A G C C FIRGEGRGHTN C C N C

VGGG A A SGRGETN C BN C CRIRRGY C A A GG C FIN C FIRGRGI A \GRGI C A C CFTN C A G C A JG) C BN A FINGY C I A
){epl A FGRTRGI A ARGIAFRNCFNC CRERGIC A AJGRGRTTN C FINGI A AfJGRA C A C CHINE C AJGIC A G| C Il A fTRG C I A

Ve C ARG C FTRGEGRGTNGY CIGI A C AJGRGIC C C CRENGEGI A C A A JGEGHGH C FINTRGH A [GRTHRGHGH A FENGHRGEG A |GGG
) eE T C A PG| CfTRGEGRGIT NGl C|G A C AfJGIGIC C C CFINGHG A C A A JGGHG C FTRTNG A [GRTRGHG A FINGHGGY A f{GG G

Ve A PR C AR C C CFR AN C FENTNINGEGEIN A C AJGIC A A A CPRA CIGC A C AJGIA ARGRTRI C C A GGG C A |G
ep AP C AFINC C CPENGHTRG C FENTNGEGET A C AfGIC AfG A CFRAFTGIC A C AJG A AJGRTRE C C ARGGG C A G

VR A G C A CIGGAFTRI A C CIGICIGRGIA C A A AFRC CACIGAJGC A CANGC CEA C AFGEGH A |Gl C FINGH A
ep AJGET C A CIGAFINE A C CIGICIGRG A C A C AFINC A A CJGAJGIC A C AJGIC CFHA C AFINGG A |G C fING A

IUVEGE C ARG C CFING A IG| A B C TG A [GRGI A C A C GG C CIGRTRGHT A FI A C FTRGETNGE C G A IGY A [G A
0 {eR Gl C ARG IC CRING A G AR CITRGI ANGEGI A C A CJGRG C CIGRTRGHT A FINE A CENGRTRG I C A A C AJG A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C AfGRA A A C CC
e G C AfGGA A ACCC

Alignment stats: °M’: 280, ’I’: 0, ’D’: 16

PI: 94.5945945945946
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 1 IGHV2-70D

GENE ALIGN SEQ
;e C ARGRGRT C A C CRENINGYI A A FGEG A JGHTN C FIRGRGIN C CFING C IGI CFTNGRGTNGI A A A CC C A C A CANGIAC
epl C AfGIA C C A C CFRENTRG] A A JGRG A fGRTN C FENGRGETN C C FING C }GY| C FINGRGRTRGI A A AFIRC C A C A C AfGA C

;i C CFNC A C A CFHINGA C CRIRGIC A C CHININ C BN C FENGEGEGETNT CFN C A CFRNC ARG C A C PR A JGRTRGRG A A
epl C CARC A CRGICFENGI A C CRERGIC A C C NI C FN C FERGEGEGTT C AN C A CHAR C AJGIC A C I A lGETRGHG A |G

IUVETEGE C FGRTRGEING A JG C FINGEG] A BN C CIJGRII C AfGIC C C C C AJGRGEGE A A JGRGY C C C FINGHG A [GEITNGHGY C FIET
e TG GRGTRGTEGRGNG C FINGEGI AP C CIGRIN C AJGIC C C C C AJGIGHGI A A GG C C C fINGHGY A FGRTRGRG C FTT

IUVEGE C A CJGI C A FTRTRGH A FENTEGRGEGY A FINGH A FINGH A PR A A AFTRR CRR A C ARGIC A C AR CFR CFINGI A AJGIA C
eE Gl C A AJGIC AFTHTNG A FINTEGRGEG A fTRGI A FTRGE AN A A AfRA CFIHA C AJGIC C C AR CF CFTNG A A G A |G

VR C AJGRGI CRNC A CCARBRCENC C A AfGRGIA CACCHERC CAAAAACCAGGINGGENC CANEA C A A
) ep il C AfGRGICFIC A C C AFINCFRIC C A AfGRGA CACCFHC CA AAAACCAGGITNGGEN CIGRINA C A A

VRIS GE A C C A AC AFTRGEGIA C C CIIEGEINGEGI A C A C ARGIC C A CIGHT A FERTH A C FERGETNG C A C GG A FIY A
N eE TG A CC A ACAFGGIA CC CRENGRINGEG A CAC AJGIC CACAFEANINE A CIINGETNGIC A CJGG A G A

HUM:
ORG:

D7
VR C A C A NG A G
eRl C A C A G A NG

D9
;i A C A AfGA A CCC
ep N A C A AfGIA A CFR C

Alignment stats: °’M’: 287, °I’: O, ’D’: 0, ’X’: 14
PI: 95.34883720930233
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 2 IGHV1-69

GENE ALIGN SEQ
;e C A FGRGRTEG C A IGY C FIRGEGHINGY C A JGHTN C FINGHGEGRGY C FING A [GRGRTHGI A AJGI A A G C C FERNGRGEGHT C C I C
0{epll C A fGRGHTN C C A G C FIRGEGETRG] C A JGHT C FENGEGEGHGE C FINGY A \GRGHRTRG A AJG A A G C C FIRGEGRGHTN C C N C

VGGG A A SGRGETN C BN C CRIRRGY C A A GG C FIN C FIRGRGI A \GRGI C A C CFTN C A G C A JG) C BN A FINGY C I A
){epl A FGRTRGI A ARGIAFRNCFNC CRERGIC A AJGRGRTTN C FINGI A AfJGRA C A C CHINE C AJGIC A G| C Il A fTRG C I A

Ve C ARG C FTRGEGRGTNGY CIGI A C AJGRGIC C C CRENGEGI A C A A JGEGHGH C FINTRGH A [GRTHRGHGH A FENGHRGEG A |GGG
) eE T C A NG| CfTRGEGRGTRGI C|G A C AfJGIGIC C C CFINGHG A C A A JGGHG C FTRTNG A [GRTRGEG A FINGHGEGY A \GT G

Ve A PR C AR C C CFR AN C FENTNINGEGEIN A C AJGIC A A A CPRA CIGC A C AJGIA ARGRTRI C C A GGG C A |G
epll A BN C AR C CFENGETRING C FINGRGET AFRA A CAAACFEA CJGIC ACAJGA AJGTIT N C AGGG C AG

VR A G C A CIGGAFTRI A C CIGICIGRGIA C A A AFRC CACIGAJGC A CANGC CEA C AFGEGH A |Gl C FINGH A
ep A JGET C A CRGIAFINE A CPRERGICJGRG A C A C AFINC C A CJGAJGIC A C AJGIC C C A C AFINGG A G C TG A

IUVEGE C ARG C CFING A IG| A B C TG A [GRGI A C A C GG C CIGRTRGHT A FI A C FTRGETNGE C G A IGY A [G A
0 {eR Gl C AJGIC CHINGH A G A PN CFTRGI A GEGI A C A CJGRG C CGRTRGHT A IR A C [TRGETRGY C

D7
VRN C A C A JGETRG

D9
VRGN C AfGRA A A C C C

Alignment stats: °’M’: 272, °I’: O, ’D’: 6, ’X’: 18
PI: 91.8918918918919
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Group 68 with 2 units in hum and 3 units in org
Group 68 unitl 0 vs unit2 2 IGHV2-70D

GENE ALIGN SEQ
;e C ARGRGRT C A C CRENINGYI A A FGEG A JGHTN C FIRGRGIN C CFING C IGI CFTNGRGTNGI A A A CC C A C A CANGIAC
0i{epll C A PGRGEIN C A C CFENTRG] A A fGRG A fGRTN C FENGRGETN C C FING) C \GRTTNGEGRTNGI A A A CCCACACAGAC

;i C CFNC A C A CFHINGA C CRIRGIC A C CHININ C BN C FENGEGEGETNT CFN C A CFRNC ARG C A C PR A JGRTRGRG A A
epl C CARC A CRGICFENGI A C CRERGIC A C C NI C FN C FERGEGEGTT C AN C A CHAR C AJGIC A C I A lGETRGHG A |G

IUVETEGE C FGRTRGEING A JG C FINGEG] A BN C CIJGRII C AfGIC C C C C AJGRGEGE A A JGRGY C C C FINGHG A [GEITNGHGY C FIET
e TG GRGTRGTEGRGNG C FINGEGI AP C CIGRIN C AJGIC C C C C AJGIGHGI A A GG C C C fINGHGY A FGRTRGRG C FTT

IUVEGE C A CJGI C A FTRTRGH A FENTEGRGEGY A FINGH A FINGH A PR A A AFTRR CRR A C ARGIC A C AR CFR CFINGI A AJGIA C
el G C A Af[GIA AfITTG AITT GGG ATGATGAITAAAITAC|TIACAIGICCCAJEC|TICITGAAG AG

VR C AJGRGI CRNC A CCARBRCENC C A AfGRGIA CACCHERC CAAAAACCAGGINGGENC CANEA C A A
) ep il C AfGRGICFIC A C C AFINCFRIC C A AfGRGA CACCFHC CA AAAACCAGGITNGGEN CIGRINA C A A

VRIS GE A C C A AC AFTRGEGIA C C CIIEGEINGEGI A C A C ARGIC C A CIGHT A FERTH A C FERGETNG C A C GG A FIY A
) eR TG A CC A ACAFGGIA CC CRENGEINGIG A CAC AJGIC CACAFEANNE A CIINGETNGIC A CJGG A MDA

HUM:
ORG:

D7
VR C A C A NG A G
eRl C A C A G A NG

D9
;i A C A AfGA A CCC
iepi N A C A AfGRA ACCC

Alignment stats: °’M’: 289, °’I’: O, ’D’: 0, ’X’: 12
PI: 96.01328903654485
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Group 77 with 1 units in hum and 2 units in org
Group 77 unitl 0 vs unit2 0 IGHV3-72

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGT CCAGCC CTGEGGAGGG T C
0 ep Gl A \GEGTGI C A G C FTRGE G TRGHG A [GHTH C FENGHGEGEGET A [GRG C FINTRGEGET C C A [G C C FINGEGHGE GGG T C

;e C C NG ANGE A CRRNCEIN C CRENGHING) C AJGIC CRN CFINGEGI A FIRIN C A C CAIRN C ARGRINGI A C C A CFRRA C A
){ep il C CIINGIAGIA CRENCFN C CRERGRING C A G C CFN CFINGEGI A IR C A C CHININ C AJGRINGI A C C A CFR A C A

IVETEGEG A C FTRGEGEGET C CIGI C C AJGRGY C fIN C C A JGRGEG A A f[GRGEGEGE C FINGEGH A [GRTRGRGRGRTTRGEG) C C |G T
e TG G A CIENGEGRGET C CJG C C ARGEGI C N C C A JGRGEGI A A JGEGHGHG C FTRGRG A [GRTRGRGEGRTNTNG C C C |G T

v A CRRANGEA A A CA A AGICRRA A CAGRIRINA CACCACANGA AFRA CJGIC CJG|CJGEE C FINGETNGI A A
eR AR AfGIA A ACAAAJGCHEA ACAGRINEA CACCACANGIA AFIA CJIGIC CG CJGHE C FIRNGEING A A

VR A fGRG C ARGIARTRI C A C C ARRCHENC A ARGIAJG ARG AFTRIN C A A AfJGIA A CFNC A C NG A BN C FINGY C
ep A GG A AJGAFTNINE A C C AFTICPEC A ARG AJGIAFTRGIAFTNE C A A AJGIA A C A C A CIIRGE A M C fING) C

VR A A ARRRGEA A C ARGIC CRERGIA A A A C CIGIAJGEGE A C A CJGEG C C IGRINGET A FINT A C FENGETRGY C B A |G A
ep A A AFTRGIANGIC AJGIC CFERGIA A A ACCIG AJGEG A C A CIGG|C CGETRGHE A FTHIN A C FIRGETHG C fN A IG A

HUM:
ORG:

D7
VR C A C ARG C |G
ep il C A C A JGRTRG

D9
Sy GE A C ACAAACCHE
0epGi A C ACAAACCH

QIR
= | =

o0

Alignment stats: °’M’: 294, °I’: O, ’D’: 0, ’X’:
PI: 97.35099337748345
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Group 77 with 1 units in hum and 2 units in org
Group 77 unitl 0 vs unit2 0 IGHV3-73

GENE ALIGN SEQ
UG A FGEGRTHG C A IGY C FIRGEGHINGEG A fGHTN C C [GRGGRGEG] A JGRGI C FINTRGEG T C C A JG C C FIENGRGGEGRGHG T C
e G AGGTGCAGCTGGTGGAGTIC'TGGGGGAGGTTTGGTCCAGCCTGEGEGEGEGEGGT C

;e C CHRENGIA A A CPRCFIN C CEERGHING) C A G| C C N C FERGEGEGETNI C A C C FIE C A [GRTRGRGY C BN C FENGY C I A
)ep il C CIINGIAGI A CRENCFN C CFRERGEING C A G C C N C FERGRGY A FIRN C A C CFIE C A JGIN A iGY C FIN C FIRGY C I A

VTG C A CFTRGEGEGET C C G| C C A JGRGY C NN C C JGRGRG A A A JGEGHGE C FINGEGH A [GRTHRGRGRGRTTNGEG! C C |G
e TG C C CIENGEGRGET C CJGRT C ARGRGI C N C CFINGRGEGI A A A GG C C I A |G A [GRTRGEGEGRTNTRGEGY A C |G T

Ve A FTRE ARGEA ARGIC A A ARGICRRA A CARGRTRIN A CIGICIGI A C ARG C A N A FTRGY C FINGY C [GRT C [lGERGRTRGY A A
{ep il A FINTE A G A AJGIC A AAJGCFRA ACAJGRTRE A CIGCIGIA C AJGIA AFHA CJGI C C G C JGFE C FINGETING A A

VR A GG C ARGRGETE C A C C ARRCHENC C AJGIAJG ARG AFTRIN C A A AfJGIA A C A CJIGRG| C f{GET A FIN C FINGY C
0){epl A JGEGI C AJGRGETI C A C C AFRICPEC C ARG AJGIAFTRGI AT C A A AJGIA A C A CJGIG C JGT A FIN C fINGH C

VR A A ARRRGEA A C ARGIC CIERGIA A A A C CIGIAJGEGI A C A CJGEG C CIGRINGET A FINTE A C FENGET A C FEIEEE A
ep A A AFTRGIA A CAJGC CPERGIA A A ACCIGAGRG A C A CIGG|IC C CITNGEINGETNIN A C INGTNG CFAN A C A

SUEHGE A C A
ORG: | & FiNeRy:

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
Sy GE A C ACAAACCHE
0epGi A C ACAAACCH

Alignment stats: °’M’: 283, °’I’: 2, ’D’: 0, ’X’: 19
PI: 93.0921052631579
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Group 77 with 1 units in hum and 2 units in org
Group 77 unitl 0 vs unit2 1 IGHV3-72

GENE ALIGN SEQ
oG A/GGTGCAGCTGGTGGAGTICITGGGGGAGGCTTGGT CCAGCC CTGEGGAGGG T C
0 ea Gl A \GEGTGI C A G C FTRGE G TRGHG A [GHTH C FENGHGEGEGRGY A |GG C FINTRGEGET C C A JG) C C FIRGEGHGE GGG T C

;e C C NG ANGE A CRRNCEIN C CRENGHING) C AJGIC CRN CFINGEGI A FIRIN C A C CAIRN C ARGRINGI A C C A CFRRA C A
)epl C CIINGIAJGI A CRENCFN C CFRERGEING C A G C C N C FENGEG] A FIRN C A C C I C A JGIN A iGY C FIR A C FIENGHGE A

IVETEGEG A C FTRGEGEGET C CIGI C C AJGRGY C fIN C C A JGRGEG A A f[GRGEGEGE C FINGEGH A [GRTRGRGRGRTTRGEG) C C |G T
e TG A JG| C fTRGEGRGET C CJG C C AJGHGI C R C C A GGG A A JGEGGRGRTRTRGEG A [GRTRGEGEGET T GGy C fT T T

v A CRRANGEA A A CA A AGICRRA A CAGRIRINA CACCACANGA AFRA CJGIC CJG|CJGEE C FINGETNGI A A
e AR A A A AACAAAJG CIING AFTRGEGITNGEGEGI A C A A C AJGIA CFA CJG C NG C [GHT C FINGETNG A A

VR A fGRG C ARGIARTRI C A C C ARRCHENC A ARGIAJG ARG AFTRIN C A A AfJGIA A CFNC A C NG A BN C FINGY C
0 {ep il A JGEGI C AJGIAFTRINC A CC AFTICREC A ARG AJGIAFTRGIAFTNE C A A AJGIA A C A C A CIINGE A M C fING) C

VR A A ARRRGEA A C ARGIC CRERGIA A A A C CIGIAJGEGE A C A CJGEG C C IGRINGET A FINT A C FENGETRGY C B A |G A
ep A A AFTRGIA A CAJGC CFERGIA A A ACCIGAGG A C A CGGIC CAFNARE AFTNIR A CFINGTHG C N A G A

HUM:
ORG:

D7
VR C A C ARG C |G
ep il C A C A JGRTRG

D9
Sy GE A C ACAAACCHE
0 ep Gl A CJGIC A A A C CJT

QIR
= | =

Alignment stats: °’M’: 277, °I’: O, ’D’: 0, ’X’: 25
PI: 91.72185430463577
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Group 77 with 1 units in hum and 2 units in org
Group 77 unitl 0 vs unit2 1 IGHV3-73

GENE ALIGN SEQ
UG A FGEGRTHG C A IGY C FIRGEGHINGEG A fGHTN C C [GRGGRGEG] A JGRGI C FINTRGEG T C C A JG C C FIENGRGGEGRGHG T C
0 ep Gl A \GRGTRG C A [G) C FINGEGETRGRG A [GHT C FENGEGEGEGRGY A [GRGE C FINI A f[GRTN C C A [GY C C FINGHG C [GRGRGT C

;e C CHRENGIA A A CPRCFIN C CEERGHING) C A G| C C N C FERGEGEGETNI C A C C FIE C A [GRTRGRGY C BN C FENGY C I A
)epl C CIINGIAGI A CRENCFN C CFERGEING C FING C C M C FERGRGI A FIRIN C A C CHINC C AJGRITRGI A CFR A C C AJG A

VTG C A CFTRGEGEGET C C G| C C A JGRGY C NN C C JGRGRG A A A JGEGHGE C FINGEGH A [GRTHRGRGRGRTTNGEG! C C |G
e TG T A CTRGEGRGT NG C |G C C ARGHG C FINE C FIRGEGEGI A A AJGGI A C C GG A [GRTRGEGEGRTET GG C ' A |1

Ve A FTRE ARGEA ARGIC A A ARGICRRA A CARGRTRIN A CIGICIGI A C ARG C A N A FTRGY C FINGY C [GRT C [lGERGRTRGY A A
{ep il A FINTRGRGI A AJGIC A A AR CFRA A C AJGITHE ARG CIGIA C AJGIC AR A C G C NG C [GHT C FINGETNG A A

VR A GG C ARGRGETE C A C C ARRCHENC C AJGIAJG ARG AFTRIN C A A AfJGIA A C A CJIGRG| C f{GET A FIN C FINGY C
0){epl A JGEGI C AJGRGETI C A C C AFRICPEC A ARG AJGIAFTRGIAFTNE C A A AJGIA A C A C A C CJGTE AR CFEG C

v A A ARRRGEA A C ARGIC CRERGIA A A A C CIGIAJGEGE A C A CJGEG C C IGRINGET A FINTE A C FERGET A C F A |G A
ep A A AFTRGIA A CAJGC CPRGIA A A ACCGANGRG A C A CIGG|IC C CITNGHE A TR A C FTRGTHG C fN A IG A

(@]
=

HUM:
ORG:

=
=

D7
VRN C A C A JGRTRG
ep il C A C A JGRTRG

D9
Sy GE A C ACAAACCHE
ep i GE AR A CAAACCHT

Alignment stats: °’M’: 271, °I’: O, ’D’: O, ’X’: 31
PI: 89.73509933774835
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Group 78 with 1 units in hum and 1 units in org
Group 78 unitl 0 vs unit2 0 IGHV3-74

GENE ALIGN SEQ
oG AGGTGCAGCTGGTGEGGAGTCCIGGEGEGEGGAGGCTTAGTTCAGCC CTGEGEGGGGG T C
el G AGGTGCAGCITGTTGGAGTICAGGGGGAGG CITTGGTACAGCCITGEGAGGGGT C

;e C CFINGI ANGE A CRRNCFIN C CEENGHING) C AJGIC C N C FINGEGI A FINIE C A C CFIE C A JGEE A }GY C BN A C FENGEGH A
)ep il C CIINGIAGIA CRENCFN C CRENGRING C A G C CFEN CFINGEGI AR C A C CRAINN C AJGRIR A A CFR A CFR A C A

IVETEGE C A CFTRGEGEGET C CIGIC C A AJGIC N C C A JGEGEG A A f[GRGEGHGE C FINGEGETRGRTRGRGRGET C FIN C A C |G T
e TG A A CENGEGRGETE C FING C C ARGHG C I C FINGRG A [GY A A [GEGHGRGRTRTRGEG A [GRTNGRGTNE CFN C A C C T

Ve A P A A BT A BGRTRGH A FIRGEGRG A \GEIN ARGIC A C A AJG CFRA CIG CIGRGI A CJHIN C CIGHRING A A JGEGEGI C C |G
e AT T A AT AJGIAJG AfT G GG AGT AGC AITIA AGIC|T AT G|IC AJGIAC|TCCATGAAGGGCTCA

VR AP C A CC AFBRCFERNC C AfGIANGIA C A ACJGC CA ANGA AC A CJGCHEGHN AN CENG C A A ARG A
ep AR A C C AFINCFNC C AfGIANG A CA ACJGIC C A AJGA ACACHGICIE AN AR CHING CIGA ARG A

Ve A C ARG C NG A fGI ARG C CIGI AGEGI A C A C GG C FINGETEGHT A FINH A C fTRGRTNG C A A IG A |G A
ep il A C AJGRT CFNGI A G AJGIC CIGIANG A A C A CJGIA CITRGRTNGET A IR A CIENGET A CFDE A G A IG A

D7
VRN C A C A JGETRG
ORG: Ko ¢ gy ¢ v ¢

D9
Sy GE A C A CAAACCHE
0ep Gl A C ACAAACCH

Alignment stats: °M’: 265, ’I’: O, ’D’: 0, ’X’: 31
PI: 89.52702702702703
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Group 78 with 1 units in hum and 1 units in org
Group 78 unitl 0 vs unit2 0 IGHV3-76

GENE ALIGN SEQ
oG A AJGT G T AGCTGGTAIGAGTICITGGGGGAGGCTTGGTACAGCTTGGGGGG T C
e G A AIGT GT AGCITGTTAGAGTIC'TGGGGGAGGCITTGGTAAAGCTC CTGEGEGGGGGT C

;e C A FTRGRTNG A CFRN CFN C CRENGHING C AJGIC CR CFINGEGI A PN A C A CRENTNE C AJGEE A A CFR A FINGRG C A
){ep il C A FTRGETINGI A CRENCFN C CRERGRING C AJGIC CFN CFRINGEGI AR A C A C CHINE C A JGRI A IGY C FIN A FTRGRG C A

IVETEGE C A C P ARGEGRTNGEGE A C C A AJGICFR C C ANGRGEG A A fGRGHG A C FIRGEGH A [GRTRGRGEGET C FIE A C A fTF
e TG C A CIEAGRGITGRGIA C C A AACIEC CAAGG A ANGGGIA CITRGIG A GRTNGEGGET C I A C A T

Ve A A FERGE C fN A FGRTRGEGTEGRG A \GRG I C AFNAFRE A CPARA CRNC ARGE A C D C FIRGRTRG] A A JGRGHGY C C |GG T
0 {eR T A A PTG C M A JGRTRGRGTGRGI A AJGIC A C AFA CINA CFRC AJG A C N C FERTRING A A JGEGHG C C |G A T

TG A C C AFRCFERNC C AfGANGIA A AACACCAAGIAACIHECACHGTEANCIHNG CAAAFRAAAC
ep N C A CC AFBCPFRC CAfGANGIA A AACACCAANGIAACIHNCACIHRGTE AFNCIINGIC A AAFRA AAC

Ve A \GETTRT C A BTG CFIENGI A C A C C AFIERGEGY C C JGEIN C FIN A FIENIN A C FIRGET A A IGE A |G A
)i{ep A [GE T TG A FTRTNG CFG A C A C C AFINGHG C NG C N A fT I A CITRGETE A A Gl A G A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
VG C A CA A ACCPHE
e GIN A A CA AACCH

Alignment stats: °M’: 278, ’I’: 0, ’D’: 14

PI: 95.2054794520548

o
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Group 78 with 1 units in hum and 1 units in org
Group 78 unitl 0 vs unit2 0 IGHV(III)-76-1

GENE ALIGN SEQ
;e C FENGEGRTEGRG A AP CHINGEGI A ARGIAJGIA A AFRGIAFH A C AfGIC CFNA A CFRERGETNE C BN C A Gl A NG| C C I
0)i{epl C FINGEGTRGRGI A AR CHRINGEGI A ANG AJGIA A AFIRGEGETN A C AJGIC C C A A C A AFINE CFRNC ARG ARG C C T

VTN A C A A AGC CRRCPRINGIA AR A C CPINN C AFTNING A CFR CFR A NG C A FING A fG C BN C A |G
R T TN TN A C A A AGIC CRRICHING A AT A C CHN C ARG A C N C N A G I C ARG A BGI C N C A |G

YR C C C ARG C ARGEG C FIE C A fJGRGI A C A JGRGRGEGHT TR GEGETHGTGEGRG] A \GRGI C A A A ARG C |G| A [GEGRGY A [T
eEl C C C AJGIC AJGHG| C TN C AGRG A C A JGRGRGEGHTRTEGTTRGE T GRGRG A JGRG C A A C AJGIC A AJGTNG A T

T C A AGTRGEG A A PTG A fGRTNGRGE I A C C CPNC C AfNC A AfRA C A A AfG A A A A AFEC ART
N eR T C A AJGTRGGI A AT GET N A GRTNGEGET A C C CFNC C AFINC A AfINA C A A ARGA A AAAFEC AT

e A AP C CFRC AJGRGRGI A C A C C CRENINGEIN C AfGIC A C AfGRRCFC C CFlNC A A A AfRG A CC A ACC
iep A AP CRINT C AJGRGRGIA C A C C CITNINGEE C AfJGIC A C AfGRHCFRNC CCfRC A A A AfIRG A CCAACC

/R T G AG AG|C CIGAJGG AG|IA AJGG|CC AT GTATTAC|TGTGHAGAIG A
) es T G AGIAJGIC CJ[GIAGIC AIGAAGGCCATGTATTACEEETG AIG ARG A

D7
VR C A C A JGRGH A
epl C A C A GG A

D9
;i A C ARGRGRGRGI A C A C
iiep A C AJGRGEANGIA C A C

Alignment stats: °M’: 276, ’I’: 0, ’D’: 10

PI: 95.83333333333334
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Group 78 with 1 units in hum and 1 units in org
Group 78 unitl 0 vs unit2 0 IGHV5-78

GENE ALIGN SEQ
UG A FGRGRTHG) C A JGY C FERGETINGY C A G C NG C AJGIC AJG AGGRTNGI A A A ARG A C C CGRGGRG A fG T C
0 {ep i Gl A \GRGTRGI C A G C FTRGEGTRGI C A G C FINGI C AGI C AJG A fGGRTRG A A A AJGRGI C C CJGGGEG A \GHT C

;e C MG A \GRGE A FN C BN C CRERGHIN A AJGIA CRI C FINGEGI A PN A C AJGICFIIRTERI A C C AJGI CFl A C FENGEGH A
) {eR i C FTGH A JGRGE A BN C P C CPTRGEIN A AFGIA C PN C FIRGRGI AR A C ARG CIIRIRI A C C A G| C Il A C FINGEG A

VR C C A CITRGEGRGTNGY C fG| C C AJGIAFINGI C C CIGRGEGI A A AJG A A CFIENGEGY A [GRTRGRGY A FENGRGEGEGE A |G C
R C C A CIENGGRGTRGRING C C AJGGRING C C CJGANGIA A AJGIA A CIIRGEG A [GRTRGHEG A I A [GEGR GGGl C

Ve A B C B A BN C CRENGRGRGE A A CRRCHINGI AR A C C AJG AR A C AfGIC C C AFNC CHIINC C A AJGRGI C C A
) {ep il A BN C P AP C CRENGRGRGI A A CRNCPIRGIARE A C C AfGIAFRA C AfGC CC AFBC CFBREC C A AJGIC C C A

VR C\GIN C A C C AFBRCERNC AJGIC CIGIA C ARGICFRC C ARGIC AJGIC A C ClGIC CEN A C C FENGI C A [GRTRGEGY A
e TG C A CCAFRNCINC ARGIC CIG A C ARG CFNCFR AR C AJGIC A C C A CCFA C CHING C AJGTRGG A

VG C ARG C CRINGI A AJGRGI C CR CIGRGI A CRGIC CJGI C C A PTG A R A FESTEGETRGETRGH A JGY A
0 {eR G C AJGIC CHRINGIA ARGRGIC CFRIICIGRGI A C A CFIRNG C C A FINGHT A FINTE A FINTRGETRGETNG A |G A

D7
IUVEGRGRGI A C C A
ep i C AfGIA C C A

D9
i G T G C AG AJGT G A
0 {eR I CGRTRGY C A IG A [GRTRGE A

Alignment stats: °M’: 280, ’I’: 0, ’D’: 14

PI: 95.23809523809523
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Group 78 with 1 units in hum and 1 units in org
Group 78 unitl 0 vs unit2 0 IGHV(II)-78-1

GENE ALIGN SEQ

UETGEGE C C FENGRGRTNGI A AJGIC C CRNC A C AJGIA C C CERCFRNC C CHEE A C C NG C iG C FENGEINGEE C FING
e TG GI C CIENGEGRTNG A AJGC C CRRC A C AfGA CC CENCERC C CER C A C CFTNGETNG C FINGETRGEE C MG

TGN C C C C ARG AFRR A A CRGIAJGRGEIN C BN C CRINGI C FTNGE A ARG CFIRGRGE AR C C AR C ARGIC C C

e TG T C C C C AFNNGEEEES A ARG A JGRGET C MR C C NG C FINGI A A G CFIRGRGI AR A C AFBRC ARG C C C

IV C C CIEEEld A /G G GIA AJGGGAATGGAGTGGATTGGGTGCATAGGTCATGAAGGG A

cre: BIFI B - -B B A B EHBE BB BB M

GG C A CACAFIRBA CCACCCACPHHC CRC A AGEINGENC C AIGREC ACC AFBC CC C AGAREC C
eEGIC A CACIGRINRA CCACCCGCHIECHNC A AGIAJGEEC C AlGRNNC A CCAFRCCCCAGAFRC C

IVRNGETGEE C C A A AAAARGIC ANGTEI CRINNC CRRA C ARGICHING AGICRRA C ARTRGIANG C A A C A AJG(C
ep ARG C C A AAAAAACAGTRCINEC CANA C AJG CHINGIANG CFING CIGRING AJGIC A AC A AGIC

GO A C AFRANGI C C AFTNGET A FERTTNTNT A AJGIC C A A AfGIA
ep i A C AR AJGIC C ARG A FTRTRINTNT A ARG C CFN A A G A

D7
VRN C A C A JGETRG
0ep il C A C A JGRTRG

D9
;i C A CCCAAACCHE
e C A CCCAAACCH

Alignment stats: ’M’: 2566, ’I’:

PI: 92.08633093525181
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