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



IGHV (IIT)-82

GENE ALIGN SEQ
GlyR A AGT C CITRG T TG A AfG C|T THA CITG|IAT GG AGTCAGAGGGGGAAACATTGTACA
svem A AG TRECIT T G T(CIGAAJGC|TTIACITGATGGAGTCAGAGGGGGGAACATTGTTCA

IVENGE C C C A NG| CRGRGETIN C M C A C AJGIA CRRNCER C CHINGI C A A ARGI C C I C FINGY A FIIE C A C FENTRGET A
WEYEG C ' C A RGI CFGRGTIN C M C A C AJGIA CFCFR C CIIRGIC A A A A C CFE CFING A FTNINE C A C fENTETNT A

Ve C FINGRG C F A C A NG| C A FTRG] A BGY C FIRITRGEGEIN C C A G C A JGRG C FIRN C A fTRGI A C A JGRGRG A FINTTRGETG
JvEl C FGRG C T A C ARGIC AFTRG A NG CIIRTRGRGEIN C C AJGI C A AJG CITNT C AFTNGI A C A GGG A FINTEGRGT G

VR TG GEGRTRGEG C A A C ARGTRG A JGETRT A FN C APGRGEGTNT A CRER CFN C C AFIRGI AJGRINA C A AfJGRI A A A
[N TG GRGRTEGRG C A A C A CRENGY A RGN C FIN C AJGRGEGEI A CRRCHENC C AFTRGEA CFNA C A AfJG A A A A

s A A C ARGRRC CC A A GCAACACCCHERTNRNCAAGTTGC AGGECFNA C CRRREA A A AFRRGIA C
e A A C ARGRRC CC A ANGC A ACACCC CHINECENAGIIG C A GRECENA C CREREA A A AFIRGIA C

YR C A AFT'GT G A AAJGCCAAGGACAAGACCIETGTATTACTGTGAGTG A
W C A ACCIING A A ARG C C A AJGRGIA C A AfGIA C CFININGEINGETNT A C FINGETRG A \GHTRGY A

D7
VR C A BN A JGRGH A
WEWVH C A C A JGRGH A

D9
Gy A G A C ACAAAAPFT
JEVE A GEA C A CAAAART

Alignment stats: °’M’: 275, °I’: 1, ’D’: 1, ’X’: 16
Both human gene and its mapping are pseudogenes



IGHVT7-81

GENE ALIGN SEQ
VR C A JGRGRTRG] C A fG) C FINGEGETRG) C A JGRIN C FINGEG) C C A FIRGE A JGRGRTRGI A A JGI C A G C C FERGEGRGEG C C I C
JEVEE C A JGRGRTRGY C A [GRTRTRGEGETRG C A JGHT C FTRGEGHT C A FTRG A JGRGRTRGI A A G C AJG C C fERGEGRGNGI C C i C

VR A \GETRG A A GG CFIN C CHINGI C A A GG C PN C FINGEGETIN A C A JGRINTRI C A C C A C CJH A FENGEGHTY A
Ve A GG A AJGEGET CRN C CITRGI C A AJGNG A FINE C fIRGEGRTRT A C AJGRINTET C A C C A C CJH A FENGRGT A

Gy T G A AfTTGGGTGCCACAGGCCCCIEGGACAAGGGCITTGAGT GG ATGGG ATGG
BT G A AfTTGGGTGCAACAGGICCCCIFGAACAAGGGCITTGAIGT GG ATGGGATGG

VR C A A CACCPHHACACPHEGGGIA ACCCAACABAFNNGC C C AJGGG CHIC A C AJGG A C |G
e C A ACACCIGACACPHRGGIGIA ACCCAACAFEANNGC C C ANGGEG CHENE C A C A GG A FING

SO G TG CHI N CFN C C AFIRGEGIA C A C CRRCHINGIC C AfGIC A C AMGC AFR A C CFING C AJG AFR C A
(Ve G TG CRN N CRN C C AFIRGEGIA C A C CRECHRNGEN C AfGIC A C AfGC AFR A C CRING C AJG AR C A

VG C ARG C CRRA A AJGEG CITRG A JGRGI A C AFINGEG C C A TG A FTR A C fTRGETRG C |G A IGY A FTY A
G C ARGIC CFER A A ARGRG C FIRGY AFGRGI A C A CJGIGIC C AFTRGHE A FENE A C FERGRTRGY C §GY A |G A I A

D7
;i C A C C A FING
JIWYHE C A C C A FTNG

D9
VRGN C ARGRA A AR C C
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 287, °I’: O, ’D’: 0, ’X’: 9
Neither human gene nor its mapping is pseudogene



IGHV (IT)-78-1

GENE ALIGN SEQ
IVETEGEG C C FTRGRGRTRGI A ARGIC C CPNC A C AJGIA C C CERCENC C CEIEIN A C C NG C G| C FENGEINGET C NG
PEVERTEGEG C C FTRGRGRTRGI A ARGIC C CIHC A C AJGIA C C CEBCHC C CEC A C C[IRGETNG C FENGETNGET C FING

IVRTSGETE C C C C AFIRGE AR A A CJGI A JGRGHTH C FININ C C FIERGE C FINGE A A fGI C FTRGRGE A BN C C AR C ARGIC C C
MEVERTEGETE C C C C AT A A PTG A fGRGRT C FI C C PG C FINGE A A G C FTRGRG A A C AP C AfGIC C C

Ul c c CIEEEEE A6 GG AAGGECGAATEGAGT GG AT TEEGTGCATAlGETCcAlTGAAlGEE A
WA Cc c clT c TG G CRIAlG GG A A[TGEGAGT GG AT cleEGTGCcATAl[GGTCAITGAAGEG A

GG C A CACAFIREBA CCACCCACPHHC CRHC A AGEINGENC C AlGREC ACCAFBC CCCAGAREC C
VWG C A C ACGRTRE A CCACCCHGICRERRCHENC A AJGAGTC C AlGRERC A CC AFIIC CC CAG AR C C

IVRGETRGETE C C A A AAAANGIC AGTENCINNC CRRA C ARGICIING AGICFRA C AFTRGIANG C A A C A AJG(C
e A PG C C A A AAAAACAGTNECHENC CANA CANG CHING ANG CHING CIGRING AJGIC A A C A AJG|C

VR A C AFE ARGIC C AFTRGET A FTRTNTNTE A ARGIC C A A ARG A
e A C AFNANGI C C A PRGN A BRI A ARG I C CRI A A G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
' C A CCCAAACCPHE
JSYE C A CCC A A ACCHE

Alignment stats: °’M’: 256, °I’: 3, ’D’: 5, ’X’: 14
Human gene gained functionality in primate



IGHV5-78

GENE ALIGN SEQ
IVEGE A [GRGRTRGY C A JG) C FINGETTRG C A JGRI C FINGH C AJGIC AJGI A JGEGRTRGI A A A AJGIA C C CGRGEGHG A fGHT C
PEVEG A [GEGRTRG C A NG CFINGEGTRG C A JGRT C FTRG I C AJGIC AJG AJGGRTRGIA A A AJGRG C C CGGHGG A [GT C

VR C FIRGE A f\GRGE A P CFIN C CIINGEIN A AfGI A C I C FINGRG AFR A C AJGICRERTIN A C C AJG C I A C FERGRGH A
JEVET C TG A JGRG AR CFRN C CITRGRE A AfGIA CFINE CFIRGEG AR A C AJGICFRERTRIN A C C AJG C T A C FTRGRGH A

VR C C A CITRGEGEGTNG C /G C C AJGIAFINGI C C CIGRGEGI A A AJG A A CINGHGH A [GRTHRGHG] A FTIREGEGEGRG A |G
YB T C C ACITGGGTGTGCCAGGTGCCCGAGAAAGAACITGGAGT GG ATAGGGGCGELG

O C AR CFR AR C CRENGRGRGI A A CRRNCFINGIAFNA C C AJGIAFIIA C AfGIC C C AFBC CFERE C C A ARGRG( C C
el C AR CPR ARE C CRENGRGRGI A A CRRNCFINGIAFN A C C AfGIAFNA C AfGIC C C AFBC CEEREC C A ARG C C C

;s A CIGRINC A C C AFBRCHNC AJGIC CfGIA C AJGICFNC C AJGC AJGIC A CCJGIC CFRNA C CFENG C ANGEINGG
[oyveam A RGN C A C C AFBRCHENC ARGIC CGIA C AJGICRRNCFNAFR C AfGIC A C C A C CFR A C CFENG C A BGEINGHG

el A G c Al ccliaarl@acciiclecacglec cRIGC CcCATETATTATTETCETECAGA
Vel A lGlc Algicclmearl@@cciiclecac AR clTGccaAlTeT AT T Al TGTETCAIGA

D7
IVEGRGRGI A C C A
WIYE C AJGEA C C A

D9
/R G T G C AG|AGT G|A
EYB G T G C AGIAIGT G|A

Alignment stats: °’M’: 281, °I’: 3, ’D’: 3, ’X’: 10
Neither human gene nor its mapping is pseudogene



IGHV (IIT)-76-1

GENE ALIGN SEQ
VR C FINGEGRTRGRG A AP CRINGEGI A AfGIAJGIA A ARG AR A C AJGIC CFRA A CFHIRGETT C Ff C A G| A JGI C C [T
SEVEE C FTEGRGRTRGRG A AR CPRINGEGI A AJGIAJGIA A AFIRGEGRIN A C AJGIC C C A A CA AT CFRC AJGIANG C CJT

T T TN A C A AAGC CRRCRINGIA AR A C CFINN C AFTNING A CFR CFR A NG C ARG A fG| C Bl C A |G
PEVER T TN A C A A AJGC CPRCFINGIA AFTRTRIN A C CPININ C AFRNTSGI A CFE C N A NG C A FIRG A G| C /N C A |G

YR C C C ARG C ARGRG C IR C A JGRGI A C A JGRGRGEGT TR GEGETRGTGRGRG] A \IGRGI C A A A AJG C |G| A [GGHG A [T
JEYHE C C C ARG C ARGRG C IR C A GG A C A JGEGRGEGET TG TR TG TGRGRG] A \GRG(C A A C AJG C A AJG TGl A T

T C A APGTRGEG A A PTG A fGRTNGRG I A C C CFNC C AfNC A AfRA C A A AfG A A A A AFEC ART
YT C A ARGETRGEG A AFTNTTEGRTNT A JGRTNGEGEIN A C C CPNC CAFBRC A AT A C A A AJGIA AAAAFEC ART

;o A AFRC CFRC AJGRGRGI A C A C C CRENINGEIN C AfGIC A C AfGRRCIC C CFlNC A A A AfRG A CC A ACC
e A AP C PN C AJGRGRGI A C A C C CRENINGEIN C AfGIC A C AfGRRCFRNC C CFNC A A A AfRG A C C A A CC

YR T G AG AG|C CIG A[GG AG|IA AJGG|CCATGTATTAC|TGTGHAGAIG A
N T G AJGA/G C CIGAGC AGAAGG CCAITG T ATTACEKEEET G AGAG A

D7
VR C A C A JGRGY A
WEWVH C A C A JGRGH A

D9
VR A C ARGRGRGRGI A C A C
Y A C ARGRGE AfGIA C A C

Alignment stats: °’M’: 276, ’I’: O, ’D’: 2, ’X’: 10
Both human gene and its mapping are pseudogenes



IGHV3-76

GENE ALIGN SEQ
Wy G A AIGT GT AGCITGGTIAIGAGT CITGGGGGAGGCTTGGTACAGC|ITTGGGGGGT C
B G A AIGTGT AGCITGT T TAIGAGT CITGGGGGAGGCTTGGTAAAGCCITGGGGGGT C

VR C A FIRGRTRGI A CFR CFIN C CIINGEING] C AJGIC CFER CFINGHGI AR A C A CRINTRT C ARG A A C N A FENGRGY C A
JEVHE C A FTRGRTRGI A CFRCFN C CHINGRTNG] C AJGIC CRE CHINGRGI AR A C A C CFENT C A BGRT A §G C T A FIRGRGY C A

IVETEGE C A CIT ARGRGRTRGEGI A C C A AJGICFRIC C AJGRGEG A A JGEGHG A C fINGEGH A [GRTRGRGEGET C FIE A C A [T
VAV TGE C A CITHARGRGRTNGEG A C C A AACFEIC CAAGGE A ANGGG A CIINGG A JGRTEGEGEGT C FINE A C A [T

VR A A FERGE C N A [GRTRGEGTEGRG A \GRG I C AFNAFRR A CIRA CFRNC AFGEA CPE C FIRGRTRG] A A JGRGHGY C C |GG T
e A A FTRG C B A [GRITRGEGRTNGEGI A AJGIC A C AFRA CPHA CFRNC ARG A CFD C PERTRTNG A A JGRGGY C C [G| A T

TG A C C AFRCFRNC C AfGANGIA A AACACCAAGIAACITICACHEGTEANCING CAAAFRA AAC
e C A CC AFBRCERNC C AfGANGIA A AACACCAANGIAACIHECACH G ANCHNG C A A AFRA AAC

3 A FGTRTRT C ARG CH NG A C A C CAFIRGGIC CJGHT CFN AT A CFENGETE A A G A JG A
[y vem A FGTRTRTEG A FINTRG CH NG A C A C C AFIRGHGY C PRGN C FN A fTE A CFENGET A A IGY A |G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VG C A C A A ACCPRE
JEVERGETE A A C A AACCHE

Alignment stats: °’M’: 278, °I’: 0, ’D’: 0, ’X’: 14
Both human gene and its mapping are pseudogenes



IGHV3-74

GENE ALIGN SEQ

/R G A GG TG CAGCITGGTGGAGTCCGGEGEGEGEAGGCTTAGTTCAGCC CIGGEGEGEGGT C
B G AG G TG CAGCITGTTGGAGTCAGGGGGAGGCTTGGTACAGCCITGAGGGGT C

VR C C FING A fGI A CFR CFIN C CFINGETNG] C A G C C R C FINGHGE A FIRE C A C CPIEN C A BGEI A fG) C F A C FERGRGH A
JEYH C C TG A NGIA CRRCFIN C CHTNGRTRG] C ANGIC CFR CFINGHG AT C A C CPERT C ARGRIN A A CFHA CFRA C A

IVRTEGE C A CITRGEGRGET C CHIGIC C A AJGIC N C Rl C A [GRGIREG A A JGEGRGRG C FINGEGRTRGETRGRGEGET C FN C A C
VEVERTGE A A CITRGGRGT C FING| C C A JGG| C I C T Il GG A IG A A fJGRGRGRGE T TRGEG A \GRTRGRGE TN C ' C A C

VR G A BT A A B A fIGRTRG A FTRGRGEGH A [GRT A JGIC A C A AfGICIR A CIGICIGEGI A CFI C C[GRTNG| A A JGRGG C
el C'T AJT'T A AJT AJG AJG AT GG G A|G T AIGIC AT AAGCITAITGCAGACTCCATGAAGGG|C

;O C G AR C A C C AFRCFERC C ARGIAJGIA CAACJGICCAAGA ACACIGCFINGHEE AFNCRENGIC A A AT
e C A AR A C C AFRCERC C ARGIAJGIA C A ACJGICC A AGA ACACJGICHFE AR AFE CREG CJGIA ARE

IUVRG A A C ARG C TG ARG AJGIC CIGIAJGIGI A C A CJGEG C I TRGETRGHT A FINT A C fINGETHG C A Il A IG A |G| A

WG A A C AJGRD C NG A GIANG I C CIGIAJGIA A C A CJG A CIINGETENGHT A FTNT A C FTRGT I

D7
VR C A C A JGRTRG
UAM: o ¢ Eeguy ¢ v ©

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: ’M’: 266, ’I’: 4, ’D’: 4, ’X’: 26
Neither human gene nor its mapping is pseudogene

ACITAIGAIGA



IGHV3-73

GENE ALIGN SEQ
IVEGE A [GRGRTRG] C A fG C FINGEGETRGEGE A |G C C [GRGEGRGRG A fIGRGY C FINTRGEGET C C A JG) C C FENGEGRGEGEGRG T C
PEVEGE A [GEGRTRGY C A IG C FIRGEGETRGRG A (G C FTRGHGEGEGRG A f{GHGY C fTHTN A [GRT C C A JG C C fIRGHG| C [GRGRGTY C

VR C CHIRGI A A A CRRCHIN C CIINGEING] C A JGI C C N C FINGEGEGETI C A C C PN C A FGRTNGIEE G C FIN C FENGY C [T
WEWVHE C C TG A JGIA CFRNCFIN C CFINGRTRG] C FINGI C C FN C FIRGHG A FINE C A C CPE C C A JGRTHGH A il C T

HUM: l! ————— G| C A CIINGEGEGET C CIGIC C AJGEG C TN C CIGRGEG A A A JGRGRG| C fTNGRGY A [GETRG GG T T

VY A C C ARG AFTNGETE A C GGG RTNGI C G C C AJGG C TN C FINGGEGI A A AJGGI A C C GG A [GRTEGEGRG T T

IVRNGEGE C CIGRTH A RN AfGR A AJGIC A A AfJGICFNA A C AJGRIRIN A CIG CIGIA C AJGIC A A FIERG C FING C fGT C
e GG C PN A P A FIRTRGRGI A ARGIC A A AFNCEA A C AJGRINE A NG CIGIA C AfGIC AFE A C G C FING C fGHI C

IVENGEGETRG A A ARGRG C ARGRGETRIN C A C C AFIICFER C C ARGE ARG AFTRGE AR C A A AJGIA A C A CJGG C |G T
e TG TG A A AJGRGI C AJGRGEININ C A C C AFCRENC A AfGIANGIANTSG AFTNE C A A AfGA A C A C A C CJGT

VR A PR CRRRGI C A A AFTRGEA A CARGIC CFERGIA A A A CCIGANGG A C A CIGIG| C CIGETRGER A FININ A C FING T
el A P CRIRGI C A A ARG A A C AJGIC CRIRGIA A A A CCIGIAGEGI A C A CIGEGI C C C NG A BN A C FENGET

GUVR A CIRANGEA C A
UAM: [ ey v iy gy

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
ARG AR A C A AACCHE

Alignment stats: °’M’: 271, °I’: 6, ’D’: 6, ’X’: 25
Neither human gene nor its mapping is pseudogene



IGHV3-72

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETCCAGCC CIGGAGGGT C
YE G AGGTGCAGCITGGTGGAGT CITGGEGGGEGTAGGCTTGGEGT CCAGCCITGGGGGGTC

VR C C FING A BGI A CFRNCFIN C CIINGETNG] C ARG C CF C FINGHG A IR C A C CRENIN C ARGRINGI A C C A CFRA C A
JEYH C C TG A NGIA CRRICFR C CITNGRTRG] C ARGIC CFR CFIRGHG AT C A C CPERNT C ARGRTRGIA C C A CFRA C A

IVETEGEG A C FTRGRGEGET C CIGI C C A JGRGI C fN C C A JGRGEG A A f[GEGEGHGE C FINGEGH A [GRTRGRGRGRTTRGHG) C C |G T
VTG G A CFTRGEGRGT C CPGIC C AJGRGI C R C C AJGRGEG A A fGEGGHGE C FINGHGH A [GRTRGRGRGRT TG C C C |G T

ot A CFRANG A A ACAAAGCFRA ACAGINIA CACCACAGA AR A CIGIC CHG CIGHE C FENGEINGI A A
oyveam A TR ANGA A ACAAAGCFERA ACAGINIA CACCACAGAAE A CIGIC CHG CIGHE C FENGEING] A A

3ot A GG C ARG AT C A C C AFRNCRRC A AJGIAGIAFIGIAFTTI C A A AfG A A CFEC A CFENGHEE A BN C FENG C
e A GG A AfG AT A C C AFINCRINC A AJGIAGIAFINGIAFINI C A A AfJG A A C A C A CFRENGHER A BN C FENGH C

v A A ARTRGEA A C AJGIC CITRGIA A A A C CIGIAJGEGI A C A CJGEG C CIGEINGET A FINT A C FENGETRGY C FI A |G A
e A A AFTRG ANG C AfG C CRERGIA A A A C CIGIAJGGIA C A CJGIG C CGRTNGHTE A FINT A C FENGEINGY C BN A (G A

HUM:
UAM:

D7
VR C A C A NG C |G
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
Wiy GE A C A CAAACCHE

QR
==

Alignment stats: °’M’: 294, °I’: O, ’D’: 0, ’X’: 8
Neither human gene nor its mapping is pseudogene



IGHV2-70

GENE ALIGN SEQ
VR C A JGRGET C A C C FINTRG A f[GRGRGE A [GRTN C FINGEGET C C FIENGH C |G C FINGRGRTRGI A A A C C C A C A C AJGIA C
WEVE C A JGRGET C A C CFINTNG A A JGRGI A JGRT C FTRGRGT C C PTG C [GITRTRGRGRTRGI A A A CC C A CACANGIAC

YR C CRNC A C A CRENGIA C CRINGIC A C C N C FN C FINGEGEGETI C AN C A CHN C ARG C A C Bl A JGETRGRGY A A
WY C CINC A CJGICFTNGIA C CIINGIC A C C PN C fIN C FINGEGEGETE CFN C A CFN C ARG C A CIE A JGTRGRG A

VR TG Tl GGG A BG) C FIRGRGE A BN C CIGRIN C AJGIC C C C C AJGRGEGI A A JGRG C C C FENGEGH A [GRTRGRGY C
[VEVEE G TR GGG GRT GGG C FTNGRGI A PN C CIGRIN C AJGIC C C C C AJGRGRGI A AJGRG C C C fENGEGH A [GRTRGNGY C

VR T TG C A CHRN C A FTRTRG A FINTRGEGEGH A FINGI A FINGE AR A A AR A CIHA C AJGIC A C AFE CJI C NG A A |G
YBRT T G C A A[JG A ATTGATTGGGATGAITGATAAATAC|TIACAIGICCCAJC|TICITG A AIG

;o A C C AfGRGICFRNC A C C AFRCFRC C A AJGRGIA CACCFBRC CAAAAACCAGGTNGGENE C CFENENA C
e A PG C ARfGRGICFRNC A C C AFRCFERC C A AJGRGIA C A CCFRC CA A A A AC C AGGHINGGER C IGEINN A C

Gy A ARG A C C A A CAFRRGGIA C C CRERGRTNGEGE A C A C AJGIC C A CIGETE A IR A C FENGRTNG] C A C JGRG| A
[yvem A AFTRGIA C C A A C AFINGIGIA C C CRINGRINGEGI A C A C AJGIC C A C AFE AFTNE A CFRINGEING C A C fGG| A

HUM: [ Py
UAM: [r e

D7
VR C A C AJG A G
JIWHE C A C AJG A |G

D9
;i A C A AfGA ACCC
B A C A AfGIA A CCC

Alignment stats: °’M’: 288, ’I’: 2, ’D’: 2, ’X’: 11
Neither human gene nor its mapping is pseudogene

11



IGHV1-69D

GENE ALIGN SEQ

VR C A JGRGRTRG] C A fG) C FINGEGETRGY C A [GRT C FINGEGEGEGY C FINGE A [GRGRTRGI A A JGI A A G C C FERGEGRGT C C I C
WEYE C A JGRGET C C A G C FINGEGTRG C A JGRT C FTRGRGEGRGY C FTNG A [GRGRTRGI A AGIA ARG C C fERGEGRGT C C i C

IVENGEGETG A A GG C PN C CHINGI C A A GG C BN C FIRGHRGE A fIGRG I C A C CFRENIN C ARG C A }G) C I A FIENGH C FIY A
JEVE A FGTRG A AfGAFD CFRC CHIRGI C A AJGRGRTTINE C NG A AfGIA C A C CFERT C ARG C A G C I A FINGI C T A

VR C ARG C FTRGEGRGTRG CIGIA C AJGRGIC C C CHERGEGI A C A A JGEGHGH C FINTHGH A [GRTHRGHG] A FINGHRGEG A |GGG

VYT C ARG C ITRGEGRGTRG C Gl A C AJGIGIC C C CFERGEGI A C A A JG GG C fINTHG] A [GRTRGHG] A FTNGRGEG A |G TG

St A M C AR C C CFR AN C PN TEEE TN GEGRIN A C AJGIC A AACHERACIGC ACANG A ARGIENE C C AGGG
[N A BN C A B C el I G T T GCITGGTATAACAAACTACIGCACAIGAAGT T TICAGGG

VR C AJGANGETIC A CIGIAFIRR A C CIGICIGRGIA C/{G ARBAFNE C C A CIGAJGIC A C ARG C CFR A C AFINGEG A |G
e C AfGIANGE C A CIG AN A CRNGI C|GRGIA CllA C AFNC C ACIGANGC A C AfGIC C C A C AFINGG A |G

;e C FTGE A PG C ARGI C CRINGH ARG A FIN C FIRGH A JGRGI A C A CJGHG C C IGRTRGHET A FIN A C FENGETNG C (G A i

[Nyl C PTG A BGE C ARGI C CFIRGH A BGY A BN C FIERGH A [GRGI A C A CGRGI C C JGRTRGHT A FI A C FENGRTNG C e

HUM:
UAM:

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
VRGN C AfGRA A A C C C
WEYHRGET C AfGGA A A CCC

QR
==

Alignment stats: °’M’: 277, °I’: 6, ’D’: 6, ’X’: 13
Neither human gene nor its mapping is pseudogene
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IGHV2-70D

GENE ALIGN SEQ
VR C A JGRGETE C A C CFINTRG A A fJGRGE A JGRTN C FIRGRGT C C FIENGH C |G C FINGRGRTRGI A A A C C C A CAC AJGIA C
JEYER C AJGIA C C A C CRINTNG A AJGRGI A JGRT C FTRGRGET C C PTG C |G C FTRGRGRTRGI A A AFINC C A C A C AJGIA C

YR C CRNC A C A CRENGIA C CRINGIC A C C N C FN C FINGEGEGETI C AN C A CHN C ARG C A C Bl A JGETRGRGY A A
MY C CINC A CJGICFTNGIA C CIINGIC A C C IR C fN C FINGRGEGETE C N C A CFN C ARG C A CFE A JGTRGRG A |G

VR TG C FGRTRGETNG A JG C FINGRG] A BN C CIGRII C AJGIC C C C C AJGRGEGE A A GG C C C FTRGHG A [GETRGRGY C T
[JEVE TG GRCRTR TN GRGRG C FINGEGI AP C CJGRTI C AJGIC C C C C AJGIGEGI A ANGRG| C C C [TRGHG A [GRTRGHGY C T T

IYRGY C A CJGI C A FTRTRGH A FINTEGRGRGY A FINGY A FINGH A PR A A AT CRR A C ARGIC A C AR CFR CFTNGI A AJGIA C
VEYHG C A ARG C AFTRTRG A FENTEGRGRGY A fTRG A fTRG AP A A AfTTA CFRA C AfG C C C AJT| CFE CFTHG| A A Gl A |G

3t C ARGRGICPFC A C C AFNCPERC C A AJGRGIA CACCPFHHC C A AAAACCAGGTTNGIGEN C CAININA C A A
e C AFGRGICFRNC A C C AFNCERNC C A AJGRGIA C A CCFHC CA A A A ACC ANGGIINGEGEN CIGEININ A C A A

IVRTEGE A C C A AC AFIRGEG A C C CIIEGRINGRGI A C A C ARGIC C A CIGET A TR A C FERGRTNG C A C GG A FTH A
TG A C C A ACAFRRGGIA C C CRENGRINGEGIA C A C AJGIC C A C AFB AT A CFENGHEINGI C A C [GRG A |Gl A

HUM:
UAM:

D7
VR C A C AJG A G
JIWHE C A C AJG A |G

D9
;i A C A AfGA ACCC
VR A C A AJGIA A CF C

Alignment stats: °’M’: 287, ’I’: 0, ’D’: 0, ’X’: 14
Neither human gene nor its mapping is pseudogene



IGHV1-69

GENE ALIGN SEQ
VR C A JGRGRTRG] C A fG) C FINGEGETRGY C A [GRT C FINGEGEGEGY C FINGE A [GRGRTRGI A A JGI A A G C C FERGEGRGT C C I C
WEVEE C A JGRGET C C A G C FINGEGTRG C A JGRT C [GRGRGEGRGH C FTRG A [GEGRTRGI A AGIA ARG C C FERGEGRGT C C i C

IVENGEGETG A A GG C PN C CHINGI C A A GG C BN C FIRGHRGE A fIGRG I C A C CFRENIN C ARG C A }G) C I A FIENGH C FIY A
JEVE A FGTRG A AfGAFD CFRC CHIRGI C A AJGRGRTTINE C NG A AfGIA C A C CFERT C ARG C A G C I A FINGI C T A

VR C ARG C FTRGEGRGTRG CIGIA C AJGRGIC C C CHERGEGI A C A A JGEGHGH C FINTHGH A [GRTHRGHG] A FINGHRGEG A |GGG
VYT C ARG C ITRGEGRGTRG C Gl A C AJGIGIC C C CFERGEGI A C A A JG GG C fINTHG] A [GRTRGHGH A fFTNGHRGEG A |GG G

3t A FD C AP C C CFN A PRl C FERIINGRGEIN A C AJGIC A A ACFHA CIGIC A C AfGIA ARGRTNE C C A GGG C A
[oyvieim A B C AP C C C FINGEING ! T GG ACAGCAGACIEANMSG C A CANG A AJGTNNC C AJGGIG C A

IVEGE A G C A CIG AR A C CIJGICIGRGIA C A A AFBRC C A CIGANG C A C AJGIC CFR A C AFERGEG] A IGI C FITNG
G AGRIN C A CIGRAFRINI A C CIGICIGRGIA C A C AFNC A A CJGIAJGIC A C AJGIC CFN A C AFINGG) A IG) C FING

i A B BEd A AHE B Y BE N I B RR-- B
WNEM A6 c alecclm@al@alfcli@al@GacAac@Eccl@T@T AT T AcCiTGT G CcREA A CREAG A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 281, °I’: 3, ’D’: 3, ’X’: 12
Neither human gene nor its mapping is pseudogene



IGHV1-68

GENE ALIGN SEQ
VR C A JGRGRTRG] C A fG) C FINGEGEGRG) C A JGRTN C FTRGH A JGRGH C BTG A [GRGRTR A A ARG A ARG C C FERGEGRGEGI C C I C
WEVEE C A JGRGRTRGY C A JG) C FINGEGEGRG) C A JGRT C FTRGH A fJGRGH C FTRGE A JGRGRTRGI A AGIA ARG C C fERGEGRGNGI C C i C

Ve A fGRTRGE A A GG CRN C CHINGI C A AJGRGI CFINIE C CIGRGE AR A C A C CRENN C A C FIING) C FINGY C B C C fiF
JEVEE A GG A AJGRGRT CRNC CITRGIC A AJGRGICFINE C CIGRGI AR A C A C CPERC A C CFHA CFTNG| C N A C [T

IVETEGE C A CITRGEGRTNTNGI C A A C AJGRGIC C C CRERGEGI A C A A JGEGHGH C FINTRGI A A A JGRGY A FTNGH A |G A FTNG G
BT G C ACITGGGTGEGTGACAGGCCCCIEGGACAAGGGCITTGAATGGATGAGATGG

s AP C A CACPININEA CAAFRGIGENA A CACCAACHEATGC A A AG A ANGRTENE C C AJGGHG C A G
[ovieam AP C A C A CRENTRING C A AFIRGEGEI A A CJGIC C A A CFRIRGICIGIC A C AfGIA AJGRTNE C C AGRGRG C A |G

VR A GEIN C A C C AT A C C AJGRGEGI A C ARG C C CRENGI A JGRGE A C ARG C CFR A C AR A Gl A |G C FINGH A
e A G C A C C AR A C C ARGGGIA C ARG C C CRING A GG A C ARG C CFR A C A FINGEG A [G C FINGH A

VG C ARG C C NG A IGY| A B C FTRGY A fGRGY A C I C GG C FINGETRGHT A FTH A C fTRGRGRG C A A JG) A fI A
VWHR G T A/GIC CIT G AJG AT ICITGIAGGIACITICIGGICITGTGTATTACTGGGCAAIGAITA

D7
VR C A C [GRGETRG
WEWVHE C A C A JGRTRG

D9
VRGN C ARGRGIA A C C C
WEVERGET C AfGRA A A CCC

>
-
[¢)]

Alignment stats: °’M’: 281, °I’: 0, ’D’: O,
Human gene lost functionality in primate



IGHV (IIT)-67-4

GENE ALIGN SEQ
Gy A AGT T C AFGT GG TGGAGTICAGAGGGGTAAACGTAGT ACAGCCCAGTGGTT C
e A A/G T T CAGTGGTGGAGTICAGAGGEGGGT AAACGTTGTACAGCCCAGTGGTT C

VR A C FIRG A fGI A C FETIN C FERIRGI C A A A G C JGIE C FIRGHGE A FIE C A C C PRI C FINGRGI C A A C AJGIC C
JEVE A C TG A NG A CFTNTIN C FINTRGI C A A ARG CJGHE C FTRGHG A FIE C A C CPENTHING) C FINGRGI C A A C AJGIC C

VR TG A FGRGRTHITNGEGET C C AJGIC AJGRGICFERT C A C A A C AJGGG A FINTRGETEGEGRTRGRG C FINGHRG I C A A C A
JEVE TG A FGRGETHTNGEGET C C AJGIC AJGGICITRT C A C A A C AJGG G A CINGETETRGRTRGRG C FINGHRG  C A A T A

VR GG AGRT I C A A C A ARGTRGEGEGH A [GETHG] C N C A JGEGETHT A C N C TN C AFTRGI A G A C A A AT A
e G T G A/GT C AITCAAGT GGG AIGTGCITICAGGGTTACTCTTCATGAGTATCAAAITA

Gt A AT A A CRIRGRGET C C AJGICIGIA CACC CFRININH C A CIGRINGI C A CFRICFR A C CRENE A C A A FINGH A
oyveam A AT A A CRINGRGEI C C AJGRINGIA C A C C CRININH C A CIGHING C AfGRR CFR A C CRENE A C A A FINGH A

VR C R A A C CRIRGIA A ARG C C A AJGRGIA C A AJGGITRINGETNGET A A M A C fTRGETRG A |G| C fTT
e C'T A ACCITGAAAGCCAAGGACAAGGTTGTGTAATACTGTGGGG T T

D7
VR C A C A JGRGY A
WEWVH C A C A JGRGH A

D9
;i AG A CACAAAAA
iR A GGA C ACAAAAA

Alignment stats: °’M’: 283, ’I’: 0, ’D’: 0, ’X’: 11
Both human gene and its mapping are pseudogenes



IGHV (IIT)-67-3

GENE ALIGN SEQ

S C A BGI C C FERGRG C PRGN C BN C B A JGY C CE CFINTTTNGI C A A ARG C AFRIC A ARG AFENE C A C C FINT

JEVEE C A NG C C FTRGRG C FENGTT C BN C FIN A G C CFR C IR C FTRGI C A A AfGIC AFINC A AJGI A PN C |G C C T

i C A CRTRGE A CFNA C AJGIC AT
WWHR C A CRERGEA CFE A C AfG C A g

WA ATTGAGCCCAGATGGCTGGEGEGGGEGACAGAGG|CITG
AJGAATTGAGCCCAIGATGGC|TGGAGG AGAGAGGC|TG

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

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

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

Gt A C ARGRE CFRC C CRIRN A A A AFRNA AR CHEN A CElTTNGEGI A A G C FTNG A fGRGRGRGNG CFRN CFN C A C A G
e A C ARGRE CFRC C CRERIN A A A AR A AR C FNEd C FERIINGE C A A G C FING A fGRGRGRGRG CFRN CFN C A C A |G

/R G GG T AGG CAGTGTAITTACITGTG G AGAIGA

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

VR C A C A NG C |G

JEYHE C A C A NG C |G

D9

;i A C AfGIA A A C CFlC

VB A C ARG A A A C CFTNT

Alignment stats: ’M’: 260, ’I’:

2,

’D’: 6, ’X’: 9

Both human gene and its mapping are pseudogenes

17



IGHV (IIT)-67-2

GENE ALIGN SEQ

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

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

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

D7
HUM
UAM

C A CAFIG A
C A C ARG A

D9

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

Alignment stats: °M’: 95, ’I’: 0, ’D’: 0, ’X’: 4
Neither human gene nor its mapping is pseudogene
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IGHV (IT)-67-1

GENE ALIGN SEQ
Ve A GG A BGE C ARG CRNA C ARGIC ARGRIN C ARG C C N A SGEGRTRGRINGI A AfGIAFNC A C A C A CRIRGE A C C T
svE A FGEG ARG C ARG CFNA C AJGIC AJGETN C AFTRGIC CIRANG ARG TNGE A AfG AFINC A C A C A CFRG A C CJE

GOH 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 AFERG C FENE A A FE A FENTRGEGH A
MEYHR C A C C C ARG C FINGHT C FN CFIRGRGI C C A CRERE C AR C A C A A C C A ARG C T A AR A C FTRGGH A

VR C GGG A BN C FTRG I C C AJGRI C C C CIGRGRGHGE A A FINGEGEGHT TG A A FERGEGY A T
[SEYHE C IGTRGRG A PR C TG I C C AJGREIC C C C AJGRGHG A A FTNGEGEG T THGE A A fTRGEGY A |T

D7
Ve A A A A FIRGY C
JEVE A A A A FTRGH C

D9
U C A BRI C C BN A C FING
JEVE C A JGRE C CFN A C FING

Alignment stats: °M’: 136, ’I’: O, ’D’: 0, ’X’: 3
Both human gene and its mapping are pseudogenes



IGHV1-67

GENE ALIGN SEQ
WyR C AGGT G CAGCITGGTGCAGTCITGGEGGGATGAGATGAARGAAGGCITGGGGCAJTC
B C A/G G T ACAGCCIGGTGAAGT CITGIAGGCTGAGATGAARGAAGGCITGGGGCAITC

VR A fGETRG A A ARGRE CRNC CHINGIC A AfGIA CFININGETNGEGI AR A C A CCPRA C CRERINC A C C AJGRINI A C
JEVE A FGTRG A A ARGRE CFNC CHINGIC A AfGIA CIININGETRGEG AN A C A C CITIGEEEEEEN T C A C C AJGRTRH A C

VR C BN A BRG] C A C P A BGRGETRGI CIGI C C AJGRGIC C C AFIRGI C A C A A JGRGHGY C FINTRGY A [GRTEGRGY A FINGHGG
WEVE TG A FIRG  C A CFTRGRGRGTRG C G C C AJGRGIC C C AFIRGIC A C A A CJGIG| C FINTRG] A [GRTGRGY A FTRGHG G

VR A A GG A FTRGETRG C C C P A JGRTRGI A FINGRG] C AJGIC AR A AJGICFRA CIGI C AJG AGIA AFGETHIN C C A GG
oy A A PGRGI A FERGRTRGY C C C N A JGHINGY A FINGRGI C AJGIC A C A AGCIRA CIGC ANG ANG A AJGRIIN C C A GG

VEG C ARG ANGEIN C A C C AFTRGIA C C AJGRGRGIA C A C AFBC C A CIGAJGIC A C ARG C CFR A C AFINGEG A |G
e G C ARGIANGRE C A C C AR A C C AJGRGIA A CACAFNC CACAANGCACANGC CENA C AFNGIG A G

Ve C FTNG ARG C ARG C CRING A JGIAFR CIIRGI A AJGIA C A CIGEGI C C A FTRGET A [T TGRS A C FENGETRGEGEG A |G A
[N C FTGE A BGI C ARGIC CRINGH A PG AP CRIRGI A AfGIA C A CJGRGI C C A CIGFE A FTRTRE A A C FENGEINGEGRG A (G A

HUM:
UAM:

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
VRGN C ARGRINA A C C C
WEVERGET C ARfGRTHA A C C C

QR
==

Alignment stats: °’M’: 283, ’I’: 2, ’D’: 4, ’X’: 13
Human gene gained functionality in primate
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IGHV3-66

GENE ALIGN SEQ
YR G AGGT G CAGCITGGTGGAGTCITGGEAGGAGGCTTGATCCAGCC CIGGEGGEGGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT ACAGCCITGGGGGGTC

VR C C NG A fGIA CFR CPIN C CEINGETNG] C A NG C C N C FINGEGEGRT C A C CJGRIN C ARGRN AGI C A A CIRd A C
JEYH C CIPC ARGIA CRRICFR C CHINGRTRG] C AFNGIC CFE CFIRGHG A FIE C A C CIGRT C ARGRT A fG C A A BTG A |G

Ve A PTG A BGY C FIRGEGRGETN C CIGIC C AJGRGI C I C C A JGRGHG A A JGRGEGRGY C FENGEGY A FGRTRGRGRGET C fN C A |G T
JEYE A FTG ARG CFINGRG AP C CIGIC C AJGRGI CFT C C AJGRGG A A JGGRGRGY C FTRGHGY A fIGRTRGRGRGET CFfN C A A C

VR A FTEETIER A B A JGY C FTRGRTRGEGEIN A JGIC A C AFRA CFRA CIG C AfGIA CFN C CIGRING A A JGRGEGI C C |G
[N C A M A JGRIE A BN A il GGG AGIC ACAFACREACACANG A CPERC CIGINGIA AJGGG|C A G

S AT C A CC AFRCERC C ARGIANGIA C A AR C CA AJGA ACACJG CFENGERE AFE CHENE C A A AFDNGH A
[oyvem AP C A C C AFRCRERC C ARGIANGIA C A AR C C A AJGA A C A CJG CFERGEE AFE CHENE C A A AFIRGH A

Uy A C ARG C CFRING A IG| A JG C fTRG A f[GRGI A C A C GG C FINGETHGHT A FTNH A C fTRGRTRG C |G A IG A |G A
i A C ARGI C C TG A fGRGGY C FINGH A fGRG| A C A C GG C FINGETEGHT A FENI A C FIRGRTRGY C IGI A A A Gl A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 276, °I’: 3, ’D’: 3, ’X’: 14
Neither human gene nor its mapping is pseudogene



IGHV (IT)-65-1

GENE ALIGN SEQ

YR C A A C A A CRENGEINGETITIN C BN C CHENGI C A C PN C FENTRGRGEG C FIN A fGRTRGI A ARGI CRNCPFER C A C AJGIA C

EYE C A A C A A CFERGRTRGETT C FINT C fINGI C A C P C FINTRGRGRG C MR A [GRTRGI A ARG CFRNCFRI C A C CJGlA C

OHE C CRRCRRCER CENC A C CEENGHING) C FINGEIN C BN C FINGI C AFTRE CFN C C AFRIC A C A A C C A JGEING C FINT

JEYER C CIRNCFR CER CFR C A C CRTNGRTNG] C FINGET C N C FING C AR CFNC C AfHC A C A A C C A G T GEET T

VR C C FIRG C MGG A fG{ C BRG] C AR C C AFIC AR C C C C C CJGIC A AJGEG A A JGRGEG] A C FENGHGH A IGY C |G| A

JEYH C C TG C FTRGRGI A A CFRIRGI C AFRNC CAFRIC AJGC C C C C ClC A AJGRG A AJGRGEG] A C FERGHGY A \GRTRG A

VR A P C ARGRGEING C A C ARGEGET C A PTG A fGRGRGE A f[GRINGI C A C AFTRINC C A ACC C A CFRC CERC A AJG
JEYH A P C ARGRGRTNG C A C AJGEGRT C A PTG A fGRGHG A fGRTNGI C A C A AFlNC CAACCCACFECC CERC A AIG

S ARG C C ARGRRC A CPRNAFRR CFRNC CAJGIAFNC CACAFBC CA A A A A AC AGTGTNTENE C C RGN A
e A G C C ARGRNC A C C AFRCFERNC C AJGIAFRNC CACAFBRC CA A A AAACAGTINGEININEC CENA C A

SIVEGE C FTNG A fGICFR A C CRERGIAJGIC A A C A AJGREA CACAACCANNG AEEd AT TINE A AFINA C A A A

G C NG A G CFN A C CRIRGIA A C A ACJGIAJGENA CACA ACC ARG ANGHTR

HUM:
UAM:

D7
;iH C A C A A CJG
JEYET A C ARG C |G

D9
VG AR A C A A ACCPRE
ARG AR A C A AACCHE

==
QIR
==

Alignment stats: °’M’: 286, ’I’: 3, ’D’: 4, ’X’: 10
Both human gene and its mapping are pseudogenes

TTTTAM

T ACAAA



IGHV3-64

GENE ALIGN SEQ

/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGAAGGCTTGGETCCAGCC CIGGEGEGEGGT C
B G AGGTGCAGCITGGTGGAGT CITGGEGGGGAGACTTGGEGT ACAGCCITGGGGGGT C

Ve C C FINGE A BGI A CFR CFIN C CFINGETNG] C A JGI C C BN C FIRGHGE A I C A C C B C A BGEIN A §G) C B A FIERGH C FIY A
JEYH C CI A ANGIA CRRICFIN C CITNGRTNG] C ARG C CFE CFIRGHG A FIRE C A C CFENT C A JGRT A §G C I A fINGH C I A

VTG C A CITRGEGRGET C CIGI C C AJGRGI C F C C A JGRGEG A A JGRGHG A C fINGEGH A &

AT AT CEEET TRIT C

WEYHTRGE C A CITRGRGRGET C CIGIC C AJGRGIC A C C AJGRGEG A A JGRGGHTN C FINGHEGH A (GRS TG GG

N CHR C

;e A G CIT AT TRAGT AIGT AATGGGGGTAGCACATATTATGCAGACTCITGTGAAIIG

e A G T T A/ITTT ARGT A\GTGGTGGGAGT AIGIC ACA|TAC|TIAITGICAGACITCITGTGAAIG

UGG C ARG AT C A C C AFRCFRC CAJGIAJGIA C A AR C C A AJGIA A C A CJG CFENGHE A MY C BRI C A
[N GG C ANG AR C A C C AFRCFERC CAJGIAJGIA C A ARG C C A AfGIA A C A C A CRINGHE A NN C BN C A

Sy A AT GG G(C AJGCCITGAGAGCIEGAGGACATGGCTGTGEGTATTACTGT G|CEEEESG A

[oveam A AFTRGIA A C AJGHTE C FING A JGY A BG C FIRGH A fGRGI A C A CJGGI C TG C ' A fRE A CFINGETNG C A A ARl A

HUM: (&Y ¢ P
[SSVEGE A C A

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
IUVETRGE C ARGRA A A C CJT

iy A C AfGGA A A C CIT

Alignment stats: °’M’: 271, °I’: 8, ’D’: 6, ’X’: 19
Human gene lost functionality in primate
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IGHV3-63

GENE ALIGN SEQ
/R G AGGT GG AGCITG ATIAIGAGT CCATAGAGGGCCTGAGACAACTTGGGAAGTT
JEYyB G A G GT GC AGCITG AITIAIGAGT CCATAIGAGGACCITGIAIGACAACCITGGGAAGTT

HUM: CCTGAGACTCTCCTGTGTAGCCTTGGATTCACCTTCAGTAGCTACTG
JEYH C C TG A NGIA CRRICFR C CITNGRTNGEIN A IGIC CFR A C ARG AT C A C CAININ C AJGRR A A CflR A C NG

Gy A AT G AGICITGGGTCAATGAIGACTICITAIGGGAAGGGGCTGGAGGGAGTAATAIG
iy A AT G AGICIT GGIAITCAATGAIGAC|TICITAIGGGAAGGGGCTGGAGGGAGTAATAIG

GIyR AT G T A AAATAITG AT GG AAGT CAJGATIA/TACCATGCAGACTCITIGTGAAGGGC
el A 'T G T A AAATACGATGGAAIGTCAGAITA[TIACCATGCAGACTCITGTGAAGGG|C

st A G AR C A CC AFRCFERC C A A AJGIA CAAFIRGICFNA AfGA ACFRNC ACCIGRE AFRCRRNGIC A A AC
e A G AT C A C C AFRCERC C A A AJGIA A A ARIRGICRNA AfGA A CRERCIGIC CIGRE A A CRIRGIC A A A C

IVRG A A C AJGHT C TG A BG A JGI CFIRGI A fGRGI A C AFTRGIA C C ARG C AFINGEG C fINGETH A C AT A A JGRG T T
e G A A C AJGHEE C TG A JGY A BGY C NG A [GRGI A C AFIRGEGI C C ARG C A CIGGI C NG A C AFE A A GG T T

D7
VRN C C A A JGRTRG
WEWVHE C C A A JGRTRG

D9
UG A C A C A A A AFIST
VG A C A C A A A AFTNT

Alignment stats: ’M’: 285, ’I’: 2, ’D’: 2, ’X’: 11
Both human gene and its mapping are pseudogenes
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IGHV (IT)-62-1

GENE ALIGN SEQ
IUVENGEGE C C FERGRGTRGE A ARGIC C CRERNC A C AJGIA C C CERCEN C C C N C A FESGEINGETNGET C A BN C fN C FINGY C
WEVENGEGE C CFTRGRGTRG A ARG C C CFRNC A C AJGIA CC CERCFNC C CHNC CFERGEINGRTNG] C C A B C f C FINGY C

s AR CARC C AFNC A C A ACCARGTING CRINN C CFNC CFRINGHG A GI CFINGI C AFRNC C AR C AfGC C C C
WEYE A PN CPRC C AFRRC A C A ACCAGRINGETNINE C CHNC CHNGIG A G CFINGIC AR C C CPRC AJGIC C C g

ame: @M E-- A MM A B BB mmn
WVEREEE T c A CBREG GG AGGGAATEGAGTGGEATCIEGET G CAlTAlGETCcACI@EAGGGEAE

;O C A CACAFBREA CERNC C C CRENENI C CANC A AJGAGETE C C AfGERNC A CC AFBC C C C AfGIAFEC C A
(YHR C A C A CAFIRE A CFRC C C CFRCHENC CHNC A AfGRANGEIIC C AfGRINC A CC AFRC C C CFINGIAFR C C A

OGN C C A AAAACAGTTENCHENC CAMA CAGICIIGAG CINA C AFTRGIANG C A ACA AFBRC AC A
e TG C C A AAAACAGTINECRNNC CAMA CAGICRNGAG CIRA C AFTRGIANG C A AFRA AFRC A C A

YR T AG C C AT AT AT T T'T A A|[GIC AAAAGA
e ASGIC C A CIGRT A FIRTRTTIN A ARGIC A A A AJGLA

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
' C A CCA A AACCHE
VB C A CC A AAACCH

Alignment stats: °’M’: 257, °I’: 2, ’D’: 4, °X’: 12
Both human gene and its mapping are pseudogenes
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IGHV (IT)-60-1

GENE ALIGN SEQ
IVENGEGE C C FERGRGETRGRGI A G C C CER CIGIC AJGIA C C CERCERC C CEN C A C C FINGETNG] C FENGET C fN C FIENGHG
SEVEGEGE C C CIGRGTRGRGI ARG C C CFRAJGIC AJGIA C C CERCFNC C CHNC A C CFIRGRTRG] C FENGET C fN C FINGG

VR A ST C C AFRRC A C A A C C AJGRINGETNINE C CFING) C FINGHG) A JG C FENGRGI A BN C C A CIGIA G C C A
SEVE A FRTTER C C AFRNC A C A AC C AJGEING C IR C C NG C FINGHG A JGI C FINGRGI AR C C A CIGIAJGEI C C A

VR C A FTRGEGEG] A AFGRGI A CFTRGRG A [GRTRGEGI A C C AJGRG CIGIC A C A CJGRT C ARG A AJGRGGIAJGI C A A A
JEYHE C A FTRGRGEGI A AGIGIA CITGRGIG G TRGGI A C C AfGG TG C A C ACIGET C ARG A AfGGGIAJGC A A A

;o A AR C C C A CCCACPRC CRENHAFRNGIA AFINC CAJGRINC A CC AFBCERC C A A AFENE C [GRGEG T C
WE A AfTRE C CC A CCC ACPHC CIEARNSGIA AFRC C AfGRNC A CC AFBCHNC C A A AFPH C [GRGRGHT C

VR C A A A AAACA CIETGTININITNAC ANGTIGIG AN CHNAFNSGEING AGIC A ACAAGCEHNC AC ANG
e C A A A A AR C A CRETNGEITINTNN A C AJGTGHG A GI C PN A MGG AfGIC A ACAAACACACAIG

VR C C AT GIEEEEl T T T T A A AJG A AJGIAG A
VW C C CIT G T AT T T T T A A AJG A A[G|A[G|A

D7
HUM: [o§ c gy c e
UAM: o ¢ gy ¢ e

D9
' C A CCCAAACCPHE
JSYE C A CCC A A ACCHE

Alignment stats: °’M’: 260, °I’: 3, ’D’: 1, ’X’: 8
Both human gene and its mapping are pseudogenes

26



IGHV3-60

GENE ALIGN SEQ

YR G AG G TG CAGCITGGTGGAGT CITGGEGGGEGGEAGG CITTAGTAAAG A C|T R !’
VB G AG G TG CAGCITGGTGGAGTC|TIAIGGGG AGGCTTAIGT AAAGACITTGGG GGG CR

IUVEGE A [GRGRGRGET C M C FINGE A fGI A CF C P C C FINGRTNGE C A JGI C C BN C FIRGRG) A FIIN C A C C FEH C A JGEH A |G

[SEVVEEEEE G GGG C ' C NG A JGIA CI CFR C CFINGETNG C A NG C C P C FIRGRG A FIRN C A C C N C A G A |G

lvE C F8 C FENGE C FIN A FTRGHI C A CIIRGRGEGEIN C C A C C AJGRG CFN C C AJGRGI A A A JGEGRGETTNINGEGH A [GRTRGRGG
sV C ' A FERGE C FN A fTRGI A A CITRGRGEGETN C CIGIC C AJGRG CITN C C AJGRGI A A A JGEGRGETHTNE C |Gl A [GTHRGG G

SET C M C A PGRTRT A BRI A fGRR A C A AJGRINGEGINGI AP A C CIGFR A CFEECFR A C A C AJG A C N C FENG TG
PEYET C ' C ARG A FTRR A \GETH A C A AJGRTRGRGRINGEGETN A C C A A ACFRCIA C ACAJG A CJFI CITNGTG

SH A ARGRGRG C TG A PRI C A C C AFRNCFNCFRAGIANG A C A AFTRGIC C C AJGI A AFTRE C A CFENGHE C FIY C T
e A ANGRGRGI C CIGIAFRINI C A C C AFRNCFENC C AJGIANG A C A AFTRGEE C C AfGIA A CFE C A CFEENGHEI A BN C I

GOVHGI C A A AFTRG A A C AJGIC CPENG ARGl AJGIC CJGIAJGRGRGIC A C A-—!I— T T GTGTACTACTGTG

VWG C A A ARG A A C AJGIC C NG A [G| A JGI C C |G| A GG Il

FOUHEERT G A A ANG A

vav: - - - NCEIN

D7
HUM: o ¢ EeQpy ¢ v ©
UAM: [y e c oy ¢

ACAAACCHKNC CHE
ACACAAACCHESC

jasi
o
=

a
=
=

A CA CIGG C

TGTGTATTACTGTG

Alignment stats: °’M’: 274, °I’: 11, ’D’: 9, ’X’: 14
Both human gene and its mapping are pseudogenes



IGHV4-59

GENE ALIGN SEQ
VR C A JGRGRTRGI C A JG) C FIRG) C A JGRGE A JGRIN C f[GRGRGI C C C AJGRGI A C FINGRGETRGI A A BGE C C N C [GRGE A [GY A C
WEVEE C A JGRGRTRGI C ARG CFING C A JGRGI A JGRT C fIGRGRGI C C C AJGRGI A CFTRGRGRTRGI A A G C C I C [GRG A [GY A C

VR C C NG C C CERNC A C CHINGI C A C FENGET C FIN C FINGEGETRGRG C N C C AN C ARG A fGRTNT A CFR A C [iF
JEYH C CITRGRT C C CFRNC A C CHIRG C G C FINGET C FIN C FINGRGRTRGRG CFN C C A C ARG AGRE A A CFR A C T

we: . A NAEE B WM E B B -
UZATERNGIGH A NG) c GG A B c clGNGI c AJ8Ic c A c c A|GRENEN A A G A MG A c ENGRE - [CRTRGRG) » [ERTRGRGRGIEY - |Gl

e A MR C PR AR A C APGRINGRGNG AGIC A CCAACFHACAACCCCEECCCPERC A ARG ANGE C G| A G
e A B C PR AR C C ARGTRGRGRGI AJGIC A CCFRACIRACAACCCIGREC CCFRC A ARG AJGTE C Gl A G

GO C A CC AFRAFRC AFGRE ARGIA C A CJGRINC C A AJGIA A CC AGINE CFRNC C CFENG A A NG C FIENG A [GY C
e C A CC AFBRAFRC A AFRANGIA CRRNCIGRINC C A AJGIA A C C ARGHRINE CFRNC C CFENG A A NG C FING A [GY C

VR C FINGETRGI A C C G| C Rl TGl C IGRGI A C A CJGHGI C C [GRTRGHT A FITE A C FERGETRGE C 1[Gl A IGY A |G| A
[ vie s C FERGRTNG A C CIG C CHRNRd C [GRGI A C A CGHG| C C JGEINGET A FINIE A C FINGETRG C /G A |G A }G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
UG A C A AAAACCHE
WG A C A AAAACCHE

Alignment stats: °M’: 282, °I’: 2, ’D’: 2, ’X’: 9
Neither human gene nor its mapping is pseudogene



IGHV1-58

GENE ALIGN SEQ

YR C A A AFTRGI C A G C FINGEGETRG) C A JGRI C FINGEGEG) C C PTG A JGRGRTRGI A AGIA ARG C CFERGRGRGI A C C il C
EVE C A A AFTRGI C ARG CFINTRGETRG C A AP C FINGRGHG) C C PTG A JGRGRTRT A AJGI A AJG C C fERGEGRGNGI C C N C

VR A [GETRG A A GG C PN C C NG C A A GG C BN C FIRGHEGE A FIE C A C CEERTN A C BN A §G) C B C FENGH C NG
JEvE A GG A AGEGET CRN C CIIRGI C A AJGHGI C FINE C FIRGRGI AFR A C A C CPERTI A C I A fG C I C fIRGH C FT A

VR TGE C A FGRTRGEGRGTNG CIGI A C AJGEGI C R CIGRINGEGI A C A A CJG C C FINTRG] A [GRTEGHG] A ' A |GG A FTNG G
BT G C AIGT GGG TGTGACAGGCITCCITGGACAAGGCC CITTGAIGT GG ATAGAATGG

Ve A T C JGT C [GRTTRGRGY C AJGRINGEGEIN A A C A CA AACIBACIGC ACANGIA ARGRINIC C AJGG A A AG

v A B C AP C IGRTRTRGRG C AGEINGEGEIN A A CJIGIC A A ACFRA CIGC A C ANG A AFGRINE C C A GGl —-II
SO A fGRN C A C C AR A C C AJGRGRGIA C ARG C C A C A AJGIC A C AGIC CFRA C AFERGG A NG C FING

e C AfGRINC A C C A AR A C C AJGRGRGIA C A CJIGENC C A CJGIAJGIC A C AfGIC CFN A C AFINGG) A BG) C FING

VR A fGIC ARGIC CRERGI A G AT C CIGIAJGRGI A C A CIGRGY C C IGRTRGHT A FIRI A C FIRGETRGY C JGRGY C A JGY A
e A G C AJGIC CRERGE ARG AR C C A AJGRGI A C AFINGHG C CIGETRGHT A FENE A C FERGRTNG C IGRG C A |G A

D7
VRN C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C ARGRA A A CJGIC
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 276, °I’: 1, ’D’: 3,
Human gene lost functionality in primate
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IGHV3-57

GENE ALIGN SEQ

Gy G A AGT T 1T AT T GATGGAGTCAGAGGCAGAAAATTGTACAGCCCAGTGGTT C
YyB G A AIGTTT ATTGATGGAGTICAGAGGGGGAAAATTGTACAGTGCAGGGGTTC

Ve A C NG ANGIA CRRCRNC CHINGIC A A ARGIC CFI C TG A FIRTE C A C CRENTIN A C FINGRGI CFN A C AJGIC A
JEYE A C TG AGIA CRRICFC CIINGIC A A ARGIC CFER CFTRG A TG C A C CRERT C A CITNGRG CF A C AJGIC A

Gy T G AG CIT T GG TICCAGICAGGCITTICATGACAGGGATTGGTGTGGGTGGAAACA

VYT G A C CITHINGEGET C C AP C AJGGICITRT C AFTRGI A C AJG A G A FTRTNGEG TR GRTRGRGEGIT GGl A A A C A

GG A \GTRG A C A AJG TG GGGl AGT N CANC AJGAGTE A CFERCFRC C AFTRGI ARG A C A A A

[ VEE GG A \GRTRGE A I C el 1 Gl C [GRGEGI A JGRTHT CFRNC ARG ARG A CRNNCHEIN C CRININGI AJGRIN A C A A A

e A A AR A A C ARG C C C A AJGICIGIA C A C CFIIVINTNT C AFNGETNG C AfGRRN CFRNA C CRERIN A C A A
et A A AR A A C ARG C C A ARGICIGIA CJGIC CFINITT C A FNGRING C AfGRR CFRN A C CRERIN A C A A

GOHT G A CC A ACCFHRGA A ANGIC CAAJGGIA C A AJGG C T GETNGT AR

TG A C C A ACCHEGA A AGTE C A AJGRGEGIC A A GG C C TG Ry

D7
VR C A C A JGRGY A
WEWVH C A C A JGRGH A

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

Alignment stats: °’M’: 275, ’I’: 5, ’D’: 5, ’X’: 15
Both human gene and its mapping are pseudogenes

N - -

TTACTGTGAGGG A

ACITGTGAGGG A



IGHV7-56

GENE ALIGN SEQ
VR C IGE A FGRTRGY C A fG) C FINGEGETRGY C A JGRIT C FINGEGEG) C C FINGE A JGRGRTRGI A A JGI C A JG) C C FERGRGRGHG C C I C

[JEYEE C 1GE A FGRTRGY C A JG C FIRGEGTRG C A JGRT C FINGRGHG) C C FING A JGEGRTRGI A A JG| C A G C C fIRGEGRGEG A C -!I
IUVENGEGE C G A A GG C PN C C NG C A A [GRGIRENT G C FINGEGETI A A A CRENGHIN C AR C A C C Y A FERGEG T

PV GEGETRG A AJGETRE CFN C CHINGI C A A GG C FINET C FINGEGETT A A A CRTRGET C AR C A C C Y A FTRGHG T

Sy AT G A AITT GG ATA CI[GIACAGIACCCCAGGACAGGGG CTTGAGTGGATGGGATG
iyem AT G A AITTGG AT AITGIACAGIACCCCAGGACAGGGG CTTGAGTGGATGGAA|TG

G AFR C AFRRC CENA C C CRERGRGRINGIA A C C C A AFINGER AMTNGI C C C A C AG AR C A C A C A CIGE
e GE AR C AR C CERA C C CRENGEGRINGIA A CCC A ACIGREANNG C CC A CAGCHEEC ACAC A CIGEGE

SOVE T T TG C BN C PN C C AFTRGEGI A C'A C CHEN C RGN C AJGIC A CIGRGI C fGRGY A BN C FIRGY C A JGI A C I A |G
[ Nea T T TNGEE CREN CRR C C AFIRGEGI A C A C AR CRINGEN C AJGIC AFTNGEG C ARG AP C BINGI C A NGy A C I A |G

VR C FNG C CITHA A AJGIA CITRG] A GG A FTNGI C AJGI C C A FTRTHT A FTRTN A C FTRGETEGRTRG] A JGRG T A
[ viem C "G C CITNG A AFG A CFING A JGRGY A FINGY C A G| C C AT A FINTE A C FINGETRGHTG A [GEG T A

D7
VRN C A C C JGRTRG
JEWVHE C A C C JGRTRG

D9
VHTTE ANGRA A A CCC
VBT T AGEA A A CCC

Alignment stats: °’M’: 281, °’I’: 1, ’D’: 2, ’X’: 11
Both human gene and its mapping are pseudogenes



IGHV4-55

GENE ALIGN SEQ
VR C A JGRGRTRGI C A JG) C FIRG) C A JGRGE A JGRIN C f[GRGRGI C C C AJGRGI A C FINGRGETRGI A A BGE C C N C [GRGE A [GY A C
WEVEE C A JGRGRTRG C A JGRTRTNG C A JGRGI A JGRT C fIGRGRGI C C C AJGRGI A CITRGRGRTRGI A ARG C C I C [GRG A [GY A C

VR C C FIRGETN C C CF C A B C FINGY C IGY C FENGETY C FIN C FINGEGRTRGI A CHNC C A BN C A JG C A JGRTRGRGT A By -l!
JEYH C C TG C C CFRC A C CING C G C FENGHT C FIN C FINGRGRTRGRG C FIN C C A FT C A G A [CRT IR A C T A

HoM: RN - - - - - AN c N c cClllc c Alccccc R AR C N . .
vav: [N - -l - - - - - - c CIcC Aiccacc [ 2R C N . .
G/EG AT T GG CCENE A AEEEE A BT C c AlTc AR AT GGG AGCACCACACAACCCClGT
WVEG AT T GGG C G TREAT CIT AT T c c RN AR . N c A c CIlA clllAcAaccc

;O C C CFRC A AfGANGER CIG A AFRC A C C ARG C CIGRR AGIA C A CIGEREIC C A AJG A A C C AJNGIENH C
e C C CRRIC A AfGIANGER CIG AGEI C A C C AFRAFRNC AfGRRANGIA C A CIGRRC C A AfG A A C C ARG C

VR A C CRTRGI A ARG C PTG A G| C FN C FIRGRTRGI A C CJGIC CIGICJGRGI A C A CGRGI C C [GRITNGET A FIE A C fING
e C C CPNG A A NGY C FIRGH A BGY C FIN C FIRGEINGI A C CJGIC CIG CIGRGI A C A CGHGI C C IGEINGHEE A BN A C FING

IUVE TG C BGY A G A BT A
WH T G C/G A G AG A

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
VG A C A AAAACCHE

Alignment stats: ’M’: 269, ’I’: 13, ’D’: 16, ’X’: 11
Both human gene and its mapping are pseudogenes
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IGHV3-54

GENE ALIGN SEQ

HUM: & el A ' C C CHINGE AJGIA CRN CPR C CRINGETNGI C AJGE A C N C FINGEG A FININ A A C C I C A JGHIH A §GS C
VR GG GG IR C fG) C FTNGE A fGI A CFRI CFIN C CFINGHTING) C AGI C C N C FTRGRGI A fTRIN A A C C I C A JGH A |G C

VRS A C FERGE A A BTG A fGY C FT C A
VT A CFERGE A A BTG A JG C T C g

c o TRy

il A T C C CAJGGI CRNC C AJGRGEGI A A FGEGEGEG C FTRGHG A fJGRTNG A

T C CCAJGG CIIC C AGGG A AGGGG C TRGG AGTG A

O G T AJG T A/G AT AJT AfT AJG T A C|[GIA|T|IA|G|IA A[GTICAGATATGTTATGCACAAITCITGT

B G T A/GT A[G AT AAATAIGT AC|GAITIAIGAAGT CAGATAITGTTATGCACAAITC|TGT

UG A ARGIANGIC AfGRAFRININC A C C AFRICFNC C A A AJGIA A A AFTRGIC C A AfGIA A CFRC A CJH CFENG i

NG A ARGIANGI C AfGRARININC A C C AFRNCENC C A A AJGIA A A ARG C C A AGIA ACFRRNC A CRE

GTA

GyR T T T G C A AATGAACAGT CITTGAGIAGC AJIGAGGGCACAGCITGTGTGTTACTGT A
e T T TG C A A ARG A A C ARG C FIRGH A JGY A JGI C AJGIAJGRGEGI C A C CJG C CIGETRGHT A BN A C FENG T A

Gy T G T G A G
UAM: |8 e e g e

D7
IVEGE C A C C A G
WG C A C C A G

D9
VR A C ARGIA C A C AJG|A
WEVE A C ARGRGETI A C A G| A

Alignment stats: °’M’: 239, ’I’:

6,

’D’: b, ’X’: 6

Both human gene and its mapping are pseudogenes



IGHV (IT)-53-1

GENE ALIGN SEQ

IVENGEGE C C FIRGRGETRGE A ARGIC C CRERNC A C AJGIA C C CERCFERNC C CENC A C C FINGRTNG] C FENGET C FN C FIENGHG

SEVENGEGE C CFTRGRGTRG A ARG C C CFRIC A C AJGIA CC CERCFNC C AT A C CFIRGRTRG] C C JGTH C f C FINGG

G AR C C CC AFBNC A CA ACC ARG CFR C CFING] C NG A GI CFINGI C AR C AR A A A C C C C

JYBR AP C C C C AFNC A C A ACC AJGTRGETNINE C C NG C FINGHG A |G C fTHG C A &

BCAFBA AAFRC CC

YR C C ARGEGE A AFGRGRGI A CFTRGRG A [GRTRGI A AP C CIGEGTRGI C A C A JGRGHT C A FIRG A JGRGRG A [GETHGI C A C
WEYH C C ARGRG A ARGRGRGI A CITRGRG A f\GTRGI A AFINC C A CPERGIC A C AJGRGET C A FTRG A GGG A JGTGI C A C

GO AN C C A ACCCACEEC CRRC AAGIAJGTTC CAfGRRC A CCAFBCIERC C AfG AR C C AFRRGEER C C
WAYE AP C C A ACCF A CFNC CFRC A AGAGEREC C ARGRINC A CCAFBCINC C AJGIAFE C C AFIRGEN C C

Gy A A A A ARGIC ARGRTNIN CRININ C CHA C ARGIC CIGAJG CIRN A ARGRINGI ANGI C CJGIC A AfGIC A C A C AJG(C
ZYE A A A A ANGIC ARGRTRIN CITRN C CFA C AJGICFING A G CIN A ARGRTRGI A G CfGIC A AJGIC A C AFD A G| C

VR C A FTRGET A FINTRTTNIN A A C A A A ARG A
[N C A PTG A FTRTRTRTNI A A C A A A AJGIA

D7
UV C A C A JGET A
WEWVHE C A C A JGRTRG

D9
' C A CCCAAACCPHE
VB C AFINC C A A ACCPT

Alignment stats: °’M’: 257, °I’: O, ’D’: 1,
Human gene gained functionality in primate

7XJ .

12



IGHV3-53

GENE ALIGN SEQ

/R G AGGT G CAGCITGGTGGAGACTGGAGGAGGCTTGATCCAGCC CIGGGGEGGGT C

VB G AGGTGCAGCITGGTGGAGT CITGG AGGAGGCTTGGEGT ACAGCCITGGGGGGTC

VR C C NG A fGIA CFR CPIN C CEINGETNG] C A NG C C N C FINGEGEGETNE C A C CJGRTN C AJGE A G CRll A A C N A K

JEYE C C TG A NGIA CRRCFR C CHINGRTRG] C AFGIC CFR CFIRGHG A FIE C A C CJGET C A G A [G C T IEEES C ' A |G

VR C A BTG A IGY C FERGRGRGT C CfGIC C AJGRGI C BN C C A JGRGEGE A A FGEGRGRG C FTNGRGY A [GRTRGRGEGET C BN C A |G

WEVEE C A PTG A BT C FERGRGRGT C FIRGI C C AJGRGI C PN C C A JGRGEG A A JGRGRGRG C fTRGRG A [GRTRGRGEGET C ' C A

rov: [ - - NN - EANE - N -

TG G AG C A CAFNA CFHA CJGICAJGA CFNC CIGITNG A A GG

[T A C A TR A FGHT A G IEEd G A FINGEGHTN A fGI C G| C AfNA CFR A CIG C AJG A CFR C CIGHING A A GG

GG C CIGIAFTRIE C A C C AFRCFERC C AJGIAJGIA C A AP C CA ARG A AC A CJG CFENGHE ARE CFENE C A A
e G ARG A PRI C A C CIGRIR CENNC C AJGIAJGIA C A AP C C A ARG A A C A CJG CFRENGHI AR C BN C A A

e A PG A A C ARG C CRING AJGIARNGI C CIGIAGRGI A C A CIGEGI C CIGETRGET A fTN A C FIRGHTNGY C iG] A IGY A |G| A

[oviem A FTNGE A A C ARG C CRINGY A NG A |G C NG A [GRGI A C A C GG C FTRGRTRGHT A B

D7
VR C A C A JGRTRG
WEWVHE C A C A GGG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 272, °I’: 7, ’D’: 8,
Human gene lost functionality in primate

>
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IGHV3-52

GENE ALIGN SEQ
R G AGG TG CAGCITGGTGGAGT CITGGEGETGEGAGGCTTGGETACAGCC CITGGAGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGGGTGAGGCTTGGTACAGCCITGGAGGGT C

VR C C FINGE A fGI A CFR CFIN C CFINGETRGY C A JGI C C BN C FIRGHGE A FIIE C A C C I C A BGEI A §G) C FN| C C FERGRGH A
JEVH C C TG A NGIA CIRRCFIN C CIINTNTRG] C AJGIC CFE CFIRGHG A FTE C A C CPENT C A BGRT A fG C FT| C C FTRGRGH A

IVRTEGE C A C FTRGEGRGET C FING] C C A JGRGY C f C C GG A |G A A fGRGEGRGE C FINGEGH A [GRTRGRGRGRTNGRG C C |Gl A C
VEVER TG C A CITRGRGRGET C FINGI C C AJGRGICFRIC C AJG A G A A GG GG C FINGRGH A fG) A [GRGRGRTRGRG I C C A A C

Gy AT A A AIGT GTG|ACIGGIAAGTGAGAAATACTATGTAIGAC|TICITGTGAAGGG C CIG
svyem AT A A AIGT G TG AITGGAAGTGAGAAATACTAITGCAIGAC|TIC'TGTGAAGGGC CIG

SHm A FTNTRGI A C C AFRNCERC C ARGIANGIA C A AFIRNGIC C A AJGA ACFEC C CFRCER AFRE CHING C A ARGHEITNGH A
v A FTRGI A C C AFRNCRERC C ARGIANGIA C A AFIRGIC C A AJGA ACFECFEECFRCFER ARE CHENG C A A A FINGH A

Sy A C AJG C CfT G AG|IAIG CIT'G AIGGIACATGACCGTGTATTACTGTGTG AGAGSG G
e A C AJGIC CIT G AJG AGICIT GIAIGGIACATGGCC|GTGTATTACTGTGTG AIGAIIG| A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 286, ’I’: O, ’D’: 0, ’X’: 10
Both human gene and its mapping are pseudogenes

36



IGHV (IT)-51-2

GENE ALIGN SEQ
IUVENGEGE C C FERGRGTRG A fGRGI C C CFARNC A CEAGIA C C C C CEC C CENC A C CFENGEING! C FENGEI C BN C FING
WEVENGEGE C C FTRGRGTRG A fGRG C C C I S CIGAJGIA CCCCCHEHCCCHRC A C CPHGHING C NG C ' C fING

SIVENGE A B CFNC C ARINC A C A A CH A JGRTRG] C FIIN C C FERGE C FENGRGE A [G) C FINGRGE A BN C CPGI C C ARGRIN C C
WEVEGE A FTRE C PN C C AFINC A C A ACC AJGCHGICFRT C CFRENGI C FENGEGE A fG) C FINGRG A FN C CJGIC C ARGRT C C

VR C ARG C A ARGRGRG A \GETRGRGE A FIN C A JGRGHG C A PR A fJGRGHT C A CIGI AJGRGRG A G| C A C A A AT C [T
YBT C AIGT C A AJGGIAAGT GG A|TICAGGGCATAGGTAACIGAGGGAGICACAAATT|CIT

;i A A CCCACFRC CERC AFRRGIARNGICPNNC AJGRC A CCAFNCHENC C ARGAFRC C A CIGREC C A AJGIA A
(YH A A CCC ACFREC CRNC ARG ANGICFRNC AJGRRC A C C AFRCFC C ARGRGEINC C A CJGREIC C A AJGIA A

GH C C A A AFPRTRTEE C ST A JG) C FINGH A JGRT C FIRGETRGE A C C A A C A ARG C C A C A A C CPRENENGHT
[veam C C A A A FERTRT C BRI A JGY C FENGH A fGRI C FIRGINGE A C C A ACA ACGC C A CA A C CPEENENGHT

Gy AT T A CITGTGAIG AGG
e AT T A C/T G T G AG AIG G

D7
;i A A C ARG A A
VIV A A C ANG A G

D9
;i C A C A A A CFIRNC C
B C A C A AACFRREC C

Alignment stats: °’M’: 256, °I’: 1, ’D’: 1, ’X’: 6
Both human gene and its mapping are pseudogenes

37



IGHV5-51

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGCAGTCITGGAGCAGAGGTGAAAAAGCC CCGGEGGG AGT C
YE G AG G TG CAGCITGGTGCAGTCITGG AGCAGAGGTGAAAAGGCCCGGGG AGT C

VR C FINGE A ARG AR CPIN C C NG A A fGRGRGETE C FINGEGI AFR A C AJGICRERTIN A C C AJG C I A C FERGRGH A
JEVET C TG A JGRG AR CFRN C CITRGRE A AfGIA CFINE CFIRGEG AR A C AJGICFRERTRIN A C C AJG C T A C FTRGRGH A

VR C |GG C FTRGRGRGTRGY C JG| C C AJGI ARG C C CIGRGEGI A A A JGIG C C fINGEGH A [GRTRGRGY A FENGRGEGEGE A 1N C
VEYET C ARG C FTRGEGRGTRG C /G| C C AJGIAFINGI C C CIGRGRG A A A GG C CINGEGY A [GRTHRGHG) A FTNGRGEGHG A |G C

;e A M C P A MR C CPRINGRGRTNG A CRN CRRNGIAFN A C C AJGIAFRA C ARG C C CIGRRC CFENE C C A AJGRG I C C A
JvH A P C PR A M C CRTRGRGTGI A CFRR CIINGI AN A C C AJGAJTNA C AJGIC C C AFNC CIIINC C A AJGGIC C A

UGG C A C C AFRCERC ARGIC CIGIA C A AJGHTC C AFNC AfGIC A C CIGC CFR A C CFENG C A JGEINGGY A
e C\GN C A C C AFRCERNC ARGIC CIGIA C A AJGRNC C AFINC AfGIC A C C A C CFR A C CHIENG C A JGEINGEGY A

VNG c AJGIc clNE A AJGNGI c cIRcl@@ A c A ccl@cc ATNGE AT A cIIGTE c NG A G A C A
WNENG c AlGiccli@AaAl@@cciiicl@@AacAaccl@ccAll@rRAlTTaciGTGCAAAREACERS:

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
YH CFARA A A ACC CRE
LR CFRA A AACC CPRE

Alignment stats: °’M’: 284, °I’: 3, ’D’: 3, ’X’: 9
Neither human gene nor its mapping is pseudogene
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IGHV3-50

GENE ALIGN SEQ
/G GGG TG CAGAITGGTGGAGT CITTGEGGEGGGEGAGAGTTGGCACAAGCITGAATGTG C
YyEG AGGTGCAGGTGGTGGAGT CITTGGGGAGAGTTGGCACAARG|ICITGGAITGTG(C

Ve C PTG A BGR A CF C FINGY C CIGRINGI C AN C CEN CFRENGIA AR C C A C C I C FINGET A JGY C FN A C fN A GY A [T
svE C FTNG ARG A C PR C FTRGY C FTRGRTNGI C AfGIC CRNCFINGIA AN C C A C CFINE C CGRT A G| C N A C 1 A |G) A T

VR C A G CPTRGIA AR CRING C C ARGRGI CFRIC C AJGEG A A A JGRGEGEG C FTRG) C A JGRTRG A JGHT A G A IGY A FTH A
JEYH C A G CFTRGIA A C CFIRG C C AJGRG] C IR C A GGG A A JGRGG G C FTRGI C A JGRTRG A A Bl A fGTY A IGY A T A

Gy T A AT G T|A CIGATGGAAGTICAIGACATAATAITGCAGACTCIEGTGAAGGT CAIG A
BT A AT G T|IACGGTGGAAGTICAIGACAAAATAITGCAGACTICITG TGN AAGGTC A|G A

T C A CC AFBCERC CA A AJGACAAFIGIC C A AJGIC A C ARGRGRTNTEGET AN CRINGIC A A AFIRGI A A
e C A CC AFBCERC C A A AJGA CAAFRIRGIC C A AJGIC A C A CIGRIENTNGEI AR CRINGIC A A AFIRGI A A

/R C AGT CITG AGAIGCITGAGAAITATGGC|TIC/TTGTATTAITTGAGT CAAAGGT A
W C A/G T CT G AGAGCITGAIGAATNAIT GG C]TC|TGTATTATTGAGACAAAGGT A

D7
U C C A A A FING
VYR C C A A A FTRG

D9
UG A C A C A A A AFIST
VG A C A C A A A AFTNT

Alignment stats: °’M’: 283, ’I’: 0, ’D’: 0, ’X’: 14
Both human gene and its mapping are pseudogenes
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IGHV (IT)-49-1

GENE ALIGN SEQ
VR C fGE A C A B C FESGETN A BRI C BN C JGRTNGH C JIGRIT C FINTRGRGY C C FINGRGI CIGIA ARGIC C CPRIC A C AJGIA C
WEVEE C IGE A C A BT C FERGTRGTTN C BN C [GRTRNGI C A FIE C FINTRGRGH C C FTNGRGI CIGIA ARG C C CFBIC A C AJGIA C

HE C CRRCFRC C CEN C A NN C FERGINGY C FINGEIN C BN C FING| CIl T CFR C C AFRNC A C A A C C AJGEING C T

MY C CINCFRC C C C CAFE CFIINGRTNG] C FINGET C N C FIRG C AR CFN C C AT C A A A C A JGTNG C FINT

VR C C FING C MGG A fG{ C FIRGRGI AP C C CFRIC AJGICF C C C C ARGEGEG] A A JGRGRG) A C FINGHRG A JGTRGE A A T
JEYHE C C TG C FTRGRG A fG{ CFIRGRGI AR C C AFRIC AJGCFC C C C AJGEGRGI A A JGRGRG A C FINGHRG A G| C }GI A A T

VR C A JGRGRTRGI C A C AJGRGHT C ARG A fGRGRGIAJGRA A CACAACIGICAACCC CATCHGIC CRNC A ANGAIG
JEVHE C A JGRGRTRGI C A C AJGRGT C ARG AfGRGRGI AG AGIC A CAACGICAACCCACHNCC CFRHC A ANGAIG

ST C C AfGRRC A C C AFBNCPERC C AJGIAFNC C A CAFRC CA A AACAC ANGEEST TN CERETNE CHYA C
el C C ARG C A C C AFNCERC C AfGIAFINC C A CACCCAAAAAA CPEGHITNENINE C Gl A C

Ve A NGE CFERGE AJGICFR A C CITRGIARNGIC A A CIGIAJGRT A C A C A ACCAFING A AFIRTRTNINE A C A CA A A A
e A PG CPIRG ANG CPRNA C CRERGIAJGI C A A CIGIAJGTINA CACAACCANNG A ARSI A CACAAAA

HUM:
UAM:

D7
ST A C ARG C A
JEYET A C ARG C |G

SUHGE A A ACAAACCHE
GlA AACAAAFNCC

QR
==

a
=
=

Alignment stats: °’M’: 282, °I’: 4, ’D’: 3, ’X’: 13
Both human gene and its mapping are pseudogenes



IGHV3-49

GENE ALIGN SEQ

/R G A GG T GCAGCITGGTGGAGT CITGEGGEGEGEGEAGGCTTGGETERIACAGCCAGGG C|GG
PEYEG A [GEGRTRGY C A IG) C FIRGEGTRGRG A |G C FTRGHRGEGEGRG A f{GHGY C FTRTRGEGET C C A Cledl C C A JGEG GGG G

VRS C C CRENGI ARG A CRIN C BN C C FERGEIN A C A JGY C FIN C FERGRGE A FININ C A C C FINTRTRGRGETNG A FINE A MG C
WAV C C CPIRGI ARG A CRNCFH C CFERGEIN A C A JG| C FT C FERGRGY A FTRTN C A C C FIRTRTRGRGETNG A FINE A FINGY C

yR T AT G AGICITGGGTCCIGCCAGGCITICCAGGGAAGGGGCTGGEGAGTGGGTAGGTT
B C AT G AIGGTGGGTCCI|GCCA[GGC|ITICCA GGG AAGGGGCTGGEGAGTGGGTAGGTT

VR C ARRRE ARG A ARGIC A A AJGI CITIN A FERGRGEINGEGEG A C A A C AJGIA AfHA CJG C C G C JGHIN C FENGHTG
JEYET C AR ARG A AJGIC A A AJG CITHT A FTRGRGETNGEGRG A C A A C AJGIA AfTHA CJIG C NG C [GHT C fTRGT G

GOt A A ARGRGI C AfGIAFINIE C A C C AFRNCFRNC A AJGIAG ARG AT C C A A A ANGC AFRCJG C CFH AR C T
e A A ARGRGI C AfGIAFININ C A C C AFRNCFENC A AJGIAG ARG AT C C A A A ARG C AFR CJG C CFl A Bl C

IVRG C A A AFTRGIA A C ARG C CRIRGEA A A ACCIGAJGEG A C A C AJGIC CIGETEGEI A FTI A C FIRGHE A C T A
G C A A AFTRG A A C AJGIC CFIRGIA A A A C CJGIAJGGIA C A CJGIG C C IGRTRGEE A FENE A C FENGETNG C Y A

HUM: (&Y ¢ P
UAM: [y ¢ N

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
Wiy GE A C A CAAACCHE

Alignment stats: °’M’: 294, °I’: 2, ’D’: 2, ’X’: 6
Neither human gene nor its mapping is pseudogene

41



IGHV3-48

GENE ALIGN SEQ
/R G AGG TG CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETACAGCC CITGGAGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGG AGGAGGCTTGGEGT ACAGCCITGGGGGGTC

VR C C FING A fGI A CFRN CFIN C CFINGRTNGY C A JGI C C BN C FINGHGE A N C A C CFENIN C A JGIN A fGRTT A FINGE A A A
JEYH C C TG A NGIA CRRICFR C CITNGRTNGI C AJGIC CRECFING A AR C A C CPENT C ARGRT A fGRT A AFIRGI A C A

IVRTEGE A A CITRGEGRGET C CIGI C C AJGRGI C F C C A JGRGEG A A fJGEGEGHGE C FINGEGH A [GRTRGRGEGRTN TN C AN A C
VEVE TG ARG C FTRGRGRGRT C C A C C AJGIGICFRIC C AJGRGEG A A GGG A CfINGEGY A fGRTRGRGRGT C N C AF A C

lve A FT A BGRTH A FGRT A [GRTGEGRT A \GEIN A C C AFR AR A CIRA CIG C AfG A CJN C FINGEING A A JGEGGI C C |G
oy A FTE A GEIR A A C ARGTINGGEN ANGIA A CCACAFRRA CFRATNG C ARG A CPRC CIGHINGI A A GGG C C |G

GO AT C A CC AFRCERC C AJGIANGIA CAACJGICCAAGAACIHEC A CFENGEE AFE CHING C A A AFDNGH A
[ovieam AR C A C C AFRCRERNC C ARGIANGIA CA ACJGIC CAAGA ACIEC A CFENGER AFE CHENG C A A AFINGH A

v A C ARG C CRING AGIARG C CIGIAGEGIA C A C GG C FINGETETE A FIN A C fTRGETRG C G A IG A |G A
it A C ARGIC CFING A JG A JG I C CIGIAFGRGI A C A C A G| C FINGHTRTEE A FENE A C FERGRTRGY C }GY A |G A |G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 280, ’I’: O, ’D’: 0, ’X’: 16
Neither human gene nor its mapping is pseudogene
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IGHV (IIT)-47-1

GENE ALIGN SEQ
IVEGE A ARGRTRTH A AR A CRENGRGI A \GEIN CFRNCFN C AfGRANGIA A AFRA CFARA C AfJGIA C C A AJGIA AT C [T
Yy G A AJGT T|A AT TIAIGT GG AGT|ICITC|TICAGAGAAATACITACAIGACCAAIGIAATT|CIT

VR C A G A CITITNE CANGEGI A A A C C CFRENGEINGEG A FININ C A CRENTRN C A CHRGIA A A A C AJGIC AFNA A
JEYH C A G A CITHINTRE C FINGEGI A A AJGIC CFR CFINGHG A FIIN C A CRINTRN C A CHIRGIA A A A C AJGIC AFRA A

IVEG C FITRGEGET C C AJGI C AJGRG C TN C A FTRGH A C A JGEGEGEGHTHGEGRGETRGET A [GRGRTRGI A FNA A C AR C A
JEYE G C 'R CIGR C C AfGI C AJGRG C TN C AFTRGI A C A JGGGRG T TRGEGETRGETEGEGRGRTRGI A A A C AT C A

Gy G T A AfTTIC A AGTGGAAGT TICITCAGT GGG AC|TCITICCI T TG AGTACAAAIGAAIG A
e GET A AT C A AFGRINGEG A A G C BN C AJGINGEGEGI A CIICPR C CRNTERGI A CRRA C A A AJG A AJGl|A

T A A C ARGRRIC CRRC ARGIAJG A C A CJGIC I C A JGI A FTRG A FI C °H C B C FENT A A fGY A FIERGH A T
e A A C ARGRRC CRRC ARGIAJNG A C A CHIN C BRI C A JGI A FINGE A FIE C B C PR A A §GY A FIENGH A FIF

GIYRT A A CCITGAGAIGCITICAGGIAAAATTCCIGTTTATTACTGTGAGGSG A
T A ACCTGAGAGCITCAGGAAAATTICCGTTTATTACTGTGAGGG A

D7
VR C A C [GRGETRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 284, °I’: 0, ’D’: 0, ’X’: 9
Both human gene and its mapping are pseudogenes
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IGHV3-47

GENE ALIGN SEQ
/R G AGG ATIC AIGCITGGTGGAGT CITGGEGGGGEAGGCTTGGETACAGCC CITGGGGGGT C
VB G AGG ATICAGCITGGTGGTGTCITGCGEGGEGEAGGCTTGGETACAGCCITGGGGGGT C

VR C C NG CIGIA C C CRINC CFINGEING] C A JGI C C N C FIRGHGE A B C }GN C C BN C A fJGIH A §G C B A FIRGH C I C
WEYE C C TG AGIA C C CRNC CHRINGRTRG] C A GI C C N C FIRGHG A FIE C fGN C C fTRT C A fGTH A §G C T A FERGETT C

IUVETEGE C A C FTRGEGRGETIN C fG| C C JGRGRGY C FIN C C A JGRGRGY A A f[GRGEGHTN C FINGEGH A [GRTRGRGEGET A FIN C A |G C [T
VEYETEGE C A C FTRGEGRGTT C fG| C C JGRGRGY C FIN C C A JGRGRG A A fGRG G C FINGEGH A [GRTRGRGRGET A FIN C A |G C [T

Ve A FTTRGEGETH A C FTRGRGTGEGRTNG A FIN A C AFINA CIRR ARG C ARG A CFl C CJGRING A FINGEGEG| C C |GI A fT T
e A 'T T GG TIACTGGEGTGGTGATACATACITATTGCAGACITCCIGTGATGGGCCIGATT

GO C A CC AFBCFRC C AfGIANGIA C A ACJGICCAAGA AJGTIC CIENINGEE AN CFRINE C AFR ARG A A C A
W C A CC AFBRCFRC C AfGIANGIA C A AFIRGIC C A AJGA AJGRIIC CIENINGEE AR CRENE C A A AFIRGIA A C A

YR G C CIT G AT AJGCITG A[GG A CAITGG|IC[TGTGTATTATTGTGCAAGANGA
[oviea Gy C C TG A P A BN C FIRGH A fGRGY A C A C GG C FIRGETNGE A FINT A C FIRGTNGI C A A NG A |G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VG AR A C A A A C T
JEVEGE AR A C A A A CFINT

Alignment stats: °’M’: 284, °I’: 0, ’D’: 0, ’X’: 9
Neither human gene nor its mapping is pseudogene
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IGHV (IT)-46-1

GENE ALIGN SEQ
VR C A GG A NGI C ARG CFIRG C AJGRGE A JGRIN C AJGIC C CRINGEGI A C CHINGIA AFNANGIC A C A C A CFERRA C C
WEVE C A GG A GIC ARG CFING C AJGRGI AJGRT C AJGIC C CIIRGEGI A C CITRGIA AfHAJGIC A C A CACFIRBA C C

;e C ' CRIRGI C CFNC A C CERA C A CRERGRININ A CRINGRGI C C A CFNC CRIGREBNC A C A A C C ARG C C FEN A
sH C PN C PG C CRRIC A C CFHA C A C CJGITRTIN C FINGRG C C A CFRC C AFBC A C A A C C AJGHIN C C T A

VR C ' A BGRTRGRG A C C FINGHGY A BN C FTRGY C C JGRGY C I C FIN C A fGRGHGE A [GRGRGEGY C FITNG C A A FTRGHG A T
WEVHE C ' A FGRTRGRG A C CFINGGI A P C TG  C C AJGIC P CFN C A JG A IG A [GRGRGHGY C fTRG A A A fTRGHG A T

D7
;iHm A A A AFBRC C
JEVE A A A A FTRGH C

D9
UUHE C A FENTRTRGET C FENTNG
VR C A C FERGRGET C FENTRG

Alignment stats: °M’: 141, ’I’: 0, ’D’: 0, ’X’: 6
Neither human gene nor its mapping is pseudogene
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IGHV1-46

GENE ALIGN SEQ
VR C A JGRGRTRG] C A fG) C FINGEGETRG) C A [GRT C FINGEGEGEGY C FINGE A [GRGRTRGI A AJGI A A G C C FERGEGRGHG) C C I C
JEVEE C A JGRGRTRGY C A JG) C FINGEGTRG C A [GRT C FIRGRGEGRGY C FTRG A [GEGRTRGI A AGIA ARG C C fIERGEGRGNGI C C i C

VR A fGETRG A A JGEGRTTIN C CHINGIC A AJGRGI C AR CHRIRGEGI AR A C A C CRERNC A C C AJG CF A C Il A FIY A
JEVEE A GG A A JGEGRTRTRI C CIINGI C A AJGNGI C FINE C FIRGEGRTET A C A C CFERT C A C C A G C TG C FIN A FT A

VR TG C A CITRGEGEGTNG CIGIA C AJGRGIC C C CRERGEGI A C A A JGEGHGH C FINTHGH A [GRTHRGHGH A FENGHRGEG A A FT A
BT G T A CI'TGGGTGCAACAGGCCCCIEGGACAAGGGCITTGAGT GG ATGGG AGT A

YR AP C A A C C CFR AJGTRGEGRINGEGEIN AGIC A C A AJGCFRA CIGC A C AJGIA ARGRTRI C C A GGG C A |G
el AP C A A C C CPEN ANGTING A FINGEGEI A JGIC A C A AGICIFRA CIGIC A C AfGA ARGRTNE C C AGRGEG C A |G

Ve A GEIN C A C C AFTRGIA C C AJGRGRGIA C A CIGRRC C A CIGIAJGI C A C AJGRT C N A C A FENGEGH A |G C FINGH A
e A G C A CC AFIRG A C C AJGRGRGIA C A CAFNC CACAAGCACAGT CFEA C AFNGEG A G C FENGH A

VG C ARG C CFING A JG| A BN C TG A [GRGI A C A C GG C CIGETRGHT A FTR A C fTRGETRG C |G A IG A |G A
[ GY C ARGIC CFTRGE A fGY A BN C FERGH A fGRGI A C A CJGGI C CIGRTHRGHT A N A C 1 A FIRGY C A A G A |G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C AfGRA A A CCC

Alignment stats: ’M’: 285, ’I’: O, ’D’: O, ’X’: 11
Neither human gene nor its mapping is pseudogene
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IGHV1-45

GENE ALIGN SEQ

VR C A G A FTRGY C A JG C FINGEGETRG) C A [GHT C FINGEGEGRGY C FINGE A [GEGRTRGI A AJGI A ARG A C FERGEGRGT C C [l C

JEVEE C A G A FTRGH C A G C FINGEGETRG C A [GRT C FIRGRGEGHGY C FTRG A |G A FTRGI A AJGIA ARG C C fERGEGRGT C C N C

VR A fGETRGE A A JGRGRTTIN C CHINGI C A AJGRGI CFRINIR C CIGRGR AR A C A C CRERNNC A C CEAHA C ClGICFRA C C
JEVEE A GG A AJGEGRTTI C CHINGI C A AJGRGI C PN C FIRGRGI AN A C A C CPIRC A C CJGIA C CJGICFA C C

IUVRTEGE C A C FTRGEGRGTNG C fGI A C A GG C C
MEVETEGE C A C ITRGRGRGRTRGY C [GI A C A JGGH C C T Il

CCCIGGACAAGCGICITTGAGTGGATGGEGGATG

GGACAAGAGCTTGAGTGGATGGGA|TG

G AR C A CACCPRRRININC A AFIRGRGEINA A CACCAACIHACIGIC ACANGIAAAFREC C AJGRGIA C A
(G AN C A CACCHIEEA CAAFRGGINA ACACCAACFKRANIGC AC AJGIA AJGRTNE CFN AJGG A C A

IVEG A G C A C C AFTRIRA C C ARGRGEGI A C AJGRGET C IR A FTRGE A GI C A C AJGIC CFR A C A FERGHGH A IGY C FITNG
e G AGRIN C A C C AR A C C AJGRGRGIA C AJGRGIN CFN AFINGIANGIC A C AJGIC CFRN A C A FENGEGY A IG C FING

VR A fGIC ARGIC CRTRG A G A T CFERGE AJGRGI A C A C AJGIC C ARG A FINTN A CFINGRTRGI C A A JG| A T A
e A G C AJGIC CRIRGI ARG A C CRIRGI AJGRGIA C A C AJG C CIGETRGHT A FIRE A C FERGHTNG C A ARG A FIN A

D7
VRN C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 282, °I’: 1, ’D’: 3,
Human gene lost functionality in primate
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IGHV (IT)-44-2

GENE ALIGN SEQ
S C PR CRERE C CFNC A C AFIRRGIC C C C A PRI C FENGEGEGETNTRGEI C C AFRC C C A A CC A A C ARG A
JEYEE C PRGN C CRRNC A C AFTRGIC C C C A FINT C FERGEGEGRTRTRGEI C C AFBIC C C A A C C A A C AGETNH A

VR C PTG C FERGRGE A fGE CFIRGE A AFNC C A CERAJNGIC C CJGI CFIIN C C A FINGEGEGY C FINGHEIN C AJGRGIA A C A C A
JEVEE C PTG C FTRGRG A fGI CFIRG C AFNC C A CFRAJGIC C CJGI CFTRT C C A FTRGRGHGY C fINGRT C AJGRGIA A C A C A

IVETTG C A AJGRGRGRTRGI A C A C A CACIGIAFNING AFNC C AFRCERN CHNGI C AJGIANG C C A A CRCFR C C [
PEVER T TG C A AJGRGRGRTRGI A C A C A CJGICIGIAFING AR C C AFRCFB CHINGI C AJGIANG C C A A CFRNCFR C C|E

O CFR C C AG ANG AR C AFINC C A AJGIA A AC A AFINTRTINTNG A CFE AFR A C CFENG A JG C FIY C FENGE TG
MEYHT C 'R C C AfGANG AFINE C AFINC C A AJGIA A A C A AFDRTRTING A CFN AR A C CTNG| A IG C fIY C FENGETG

IR A C ARE C TG A JGRGI A C A FTRGEGETINTNGET A FINE A CIERGRTNG C A AfJGIA C A
ywem A C AfTICT G AIGG A CATGG T T T GTATTACITGTGCAAGATA

D7
HUM: PSRy ¢ o ©
IV A A C A JGRTRG

D9
UG A C AFRA A A C CPE
VG A C AFRA A A C CIT

Alignment stats: °’M’: 233, ’I’: 0, ’D’: 0, ’X’: 4
Both human gene and its mapping are pseudogenes



IGHV(IV)-44-1

GENE ALIGN SEQ
IVEG A JGRGE A C C A C CRINTRGETNG C A A FINGEGRG] A \GRGI A A JGE A A FGHTE A [GRTRGEGEIN C C C C FENTRGEGET C A [T
PEYEG A GG A C C A C CRIRTRGTRGI C A AFTNGEGHG A JGEGI A AJG A APGET A [GRTRGEGET C C C CFENTRGEGHT C A [T

G CFR C ARGIC CENC A C CRR ARG C CJGIC CRNAFINGIC A C AT C A AFENTRE C FINGI A A C A FENE C T
WEWVHNG C ' C ANGIC CFNC A C CIEARGRTRGIC CIGIC CFRA CIGIC A C AFTRIN C A AFINTRE CHAING A A C AT —Iﬂ

VRGN C CAINGRGE AN C C A C CAFNCERNC C C AFC A A A ARGEGET C FENT C A FGETRGETNGETTEGEGETG T
VYR GE TR C CANGRG AN C C A C CAFNCERC C C AFNC A A A ARGEGHT C FENTHGY A FGRTRGETRGET TN GEGETG T

YR G AT AT GGG T TIAAGGGAAACA CIT|A SR AJGGC CCCAAC CFIHC ANGEGG C AJG|A G

[ Nea G A M A FTRGRGEGRTRI A AJGRGEGIA A A CACFNA ACFPIRGIC AfGIC C C C A A C CFINE C AJGRGG C A G| A |G

S C ' ARGIC AFRCFRNC C AfG A A ACACAFRAGTIA A AAAACAAGAAAACKHTEAC ANG CPREG A G
[ velm C ' ARGIC ARBRCFERNC C AfGIA A ACACAFRAGING A A AAACAAGAAAACHTEA C ANG CHEIG A G

Gy A AGTGTGATGGCTGGEGGAGGCAGG CIGTGT ATTACTGTGCTCAAWGSE G
ywem A A/G T GTG ATGG CITGAIGGAITGCAGGCGTGTATTACTTTGCTCAARGSE G

D7
VR C A C FENGETRG
WEWVHE C A C FERGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 280, ’I’: 6, ’D’: 3, ’X’: 6
Both human gene and its mapping are pseudogenes
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IGHV (IT)-43-1

GENE ALIGN SEQ

VR C FINGRGE AR C C C C A A C AJGIA A C C AJGEINGY C BRI C C FENGH C FENGEGY A fG) C FINGRG A B C C AN C A
SEVEG C FTNGRG AR C C C C A ACAAAACCAJGTIG CHRE C CHING C GG A JG C FTRGHRG A FN C C AR C A

IYRG C C C C C ARGEGHGI A A fGEGRG A C [TRGHG A f[GRITNGEGEGT C A JGRGRTRGI C A C A JGRGHT C A FENG] A A JGRGHG A
(B G C CCCCAGGGIAAGGGATTGEGGAGTGGGT CGGGTGCACAGGT|CATGAAAGGA

GG C A C A AAFRRBCENA ACCCACPHHC CRNC A AGIAGEIC C AfGREC A CC A CCPERC C ARG AR C T

WG C A CAAAFRREC CAACCCACPRC CHENC AAGAGTTC CAGRRNC ACCACCERCC AJG AFHCIPE

OUHE A FTRGEI C C A A A A A

WVl AT G T CCAAAAALA

GWEIG C A C A c AJG c c AT CEEEEEEE
VNG C ACACAACCADGITT AT DT
D7

WM T TG TTTT

N T T CTTTT

D9

WG TGTGTGTTTT

VBT T T TG AT AGAG

Alignment stats: °’M’: 199, ’I’:
Both human gene and its mapping

11, ’D’: 3, ’X’:

are pseudogenes

C A G C FIN C FE C [GHIN A FINGEGH C FIENGE A [GRTGE A C A'T-ﬁ'— AJGIC A ACAA
A G CF C T C C I A FINGEG C FING A [GRTHG A e

T GTGA|GICAACAA



IGHV3-43

GENE ALIGN SEQ

/G A AJGT G|C AJG CIT GG TGGAGT CITGGGGGEGAGT CGERMITGGTACAGCC CTGEGEGEGGEG
B G A A/GT GIC AIGCITGGTGGAGTC|TGAGGG A Rl G| C FINTGEGEE A C AJG C C GG GGG T

VRS C C CRENGI ARG A CHIN C M C C FERGEINGI C A G| C C N C FENGEGY A FININ C A C C FITTRGY A FENGE A FIE A B A C
JEYET C C CPRIRGI ARG A CFIN C I C CFERGRTNGI C A G| C C N C FENGRGY A FTRIN C A C C FIRTRTRGH A FENG A FINE A FINGY C

VR C ARG C A CFERGEGRGET C CGEI C A A JGI C BN C C [GRGEGEGE A A FGEGRGET C FINGRGY A [GRTRGRGEGEIES C M C [T

UNElc AT GcaclieeaeTccl@fcaalgciilccalg@caal@CaTciGarAlGTECcT TENEEST)
el C TEIRIT AT T AGTTGGGATGGTGGTAlGcacamaclmalm@calgaciclTaT A G

B C T G G T AT T AA[TTGGAATGGTGGTAGCACATAC|TIAITGCAGAITTCITGTGAAIG

UGG C CIG AR C A C C AFRCFRC C AJGIAJGIA CA ACAJGICAAAAACERC C CERENGHER AN CFEENG|C A
[NHRGEG C CIG AN C A C C AFRCFERNC C AJGIAJGIA C A ACAJGICAAAAACERC C CRENGHR AFNN CFENG|C A

Gy A AFTRG A A C ARGRR I CFRINGIAGIA A CFERGIAJGRGE A C A C CJGIC CFTRTRGHT A FININ A CFAINGRTNGI C A A A A G
el A AFTRGI A A C AJGHE C FING A JGY A BG C NG A fGRGI A C A CJGGIC CITNINGET A fTRE A CRINGETNG C A A A A G

HUM: p§
UAM: FSEeRy:

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
UG A C A AAAACCHE
VG A C A AAAACCHE

Alignment stats: °’M’: 282, ’I’: 5, ’D’: 5, ’X’: 11
Neither human gene nor its mapping is pseudogene

o1



IGHV3-42

GENE ALIGN SEQ
/R G AGG CGIC AfGCITG G T GG AGT CITGGEGEGGEAGGCTTGGCEMAT ACAGCC CTGEGEGETGEG
B G A/GGCACAGCITGGTGGAGT CITGGGGGEGAGGCTTGGTAITACAGCCTGGEGGTGG

VRGN C C C CIGRANGIA CFER CFEIN C A FIITNGI C A G C BN C BN A JGI A FTN C A C C I C A JGRTNGY A C FIH C [
MEYER G C C CITRGI ARG A CRRCP C APTRTINTNGI C AfGI C CJN C FTRGRG A FTRN C A C CINE C A JGRTNG A C FTNH C [T

IUVRGE A ARIPRGE C A CRTNGRG A fTH C CfGI C C A JGRGY C FIE C FINGEGRGE A A A [GRGRG C FINGRG A [GRTRGEGRGTTRGRGY C
WEVENGEGE A BTG C A CPTRGRG A fT C CJGI C C A JGRG] C I C FINGRGI C A A A JGRGRG C FTRGRG A [GRTRGEGRGTTRGNGY C

;e C \GN A PR ARGRA A CC A AACIGRRA ACAGTINREA CACIGAC ARG A AFERG CIG CFENG C A PR C FENGHT
v C G A TR ARGRA A CC A A ACIGERA ACAGINEA CIGRING A C ARG A ARG C G C NG C A FIN C FENGHT

UG A A AFGIGI C AJGRGEINTN C A C C AFRICFC A AJGIAGIAFTGIAFTT C A A AfGIA A C A C A CFERGHR A FIN C
NG A A AJGIGI C AJGRGEINTN C A C C AFRICFENC A AJGIAGIAFTNGIAMTST C A A AfGIA A C A C A CFENGHR A FIY A

TG C A ARGRTRGI A AFRA C C CRIRGIA A A ACCIGIAJGETIIA C A CJGIGIC C AFE CFH AFRNE A C FENGER A C [T
e TG C A A AFTRGEA AFRA C C CRINGIA A A A CRRGIAGEGIA C A CIGRGIC C AFE C P A BN A C FENGEIR A C I

HUM: BN Ry P
UAM: EY Gy

D7
HUM: [og§c v cpye
UAM: [QV:SgeRy:y ¢ v ¢

D9
;i A C A C A A AFRCPHERC
B A C A C A A AFE CPT

Alignment stats: °’M’: 291, °I’: 2, ’D’: 0, ’X’: 12
Human gene gained functionality in primate

92



IGHV3-41

GENE ALIGN SEQ
Wy G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETCCAGCC CITGGEGEGEGEGET C
VEYB G AG G TG CAGCITGATGGAATCITGGEGGGEGGAGGTTTGGT ACAGCCITGGGGGGTC

HUM: [ogyeq e A fGE A CFR CHEN C CFRENGEING) C AJG C CHN C A JGRGY A FERT C fIN C C FINEI A [GE A IGY C I A T
VAR TG A A AR A C T C Pl C FINTNGETRG] C AJGIC CPR C A GG A FTRIN C A C CFIRTH A IGET A |G C I A [T

IVENGEGE C A FTRGH A FGIRE C FINGEGEGRT C CIGIC C AJGEGI CFN C C A JGEGHG A A [GRGRGHGY C FINGRGY A C FTNGH A [GRTHGG
VEYH GG C A FTNGIRG A CFRINGEGGRT C TG I C C AJGRGI CI C C AJGG C A A GGG Gl C FTRGHG] A \GETHRGEGEGRTNG G

YR C A C AfT AT CIT GG A AJT'G AT GG AAGT CAGAAATAC|TIAITGICAGACIECITGTGAAIG
YB T A C AJT AT AJT G G A AJ]T G AT GG AAGT CA|GAAA|TAC|TIAITGICAGACITCITGTGAAIG

UGG C CIG AN C A C A AFRCFRC CAJGIAJGIA C A AFINECIE A AJGIANG C ARG C R C Bl A BN C FENGY C A
[N GG C C A AR C A CIGIAFRR CFN C C AJGIAJGIA C A AR CFR A AJGI A G C ARG C BN C BN A BN C BENGY C A

VR A AFTRGEGE A C AJGRT CFRENGI A A AJGICFR A AJGRGE A C A CIGRGIC C AFINGET A fININ A CRENGET A C C A JGl A
[oveim A AFTRGRG A C AJGRI CHING I A A ARGICRINGI A JGRGIA C A CJGRGIC C AFTRGT A FTR A CRERGEER A C C AJG| A

D7
VR C A C A JGRTRG
UAM: o ¢ gy ¢ e

D9
SV GE A C ACAAACCHE
JEVEGE A C A C A A A CPHINT

Alignment stats: °’M’: 274, °I’: 5, ’D’: 5, ’X’: 15
Both human gene and its mapping are pseudogenes
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IGHV (IT)-40-1

GENE ALIGN SEQ
VA A BGE C CFIRGRGTRGE A ARG C C CRIRIRGIC A A ACC C CCFERNC A CFENC A C CHEGEING] C FENG C C flN C FINGHG
JEVE A NGIC CRRAJGRTRG A ARG C C CRIRTRGIC A A ACCCCCFRC A CFNC A C CHEGETNG] C FINGI C C FENGETNGG

VR A BT C BN C FERGET C A C A AFE C A JGRING C FINIE C C NG
JEYH A PR CFRC C AFINC A C A AFE C AJGRTNG C FINE C C NG

D7
VR A JGRGY C A C
VR A (GG C A C

D9
VG C A JGRGETNGY C A BT
VR G C A JGRGETGY C A T

Alignment stats: °’M’: 73, ’I’: 0, ’D’: 0, ’X’: 4
Neither human gene nor its mapping is pseudogene

54



IGHV7-40

GENE ALIGN SEQ
yR T AT GG TIAMTGAATTICAGTGTGACCAGCCCCIEGGACAAGGG CITTGAGTGG AT
BT AT GG TIAITGAATTIC[GGTGTGACCGGCCCCITGGACAAGGG CITTGAGTGG AIT

IVENGEGEG A FIRGRG A PN C AR C A C CPHA C A CRAINGEGEGIA A C C C A ACAFEBAFNA C C A A CEElGEG C FIET
SEVE GGG A FTRGRG AN C AR C A C CPHA C A CHIRGEGEGIA A C C C A AJGRGET AN A C Cell C A FINGEG C T

VR C A C ARGRGI A CRGRGETNTT C FN A fFIN C FN C C AFTRGEGI A C A C C N C FENGET C A fG) C A FERGEGY C [GHIN A FIN C
WEYHE C C C ARGRGI A CIGRGRTRTTEGET C I C FN C C AFTRGRG AJGIA C CFN C PRGN C ARG C A FIRGRG| C A BN A N C

IVRTEGE C ARGRAFRR C ARGIC ARGIC CFRA A ARGRG] C FINGE A JGRGE A C A CJGRGI C C [GETRGET A FING A C FINGHT A FING
e TG C AG AR C ARG C AJG C CRRA A AJGRGH C FINGI A JGRGI A C AFTRGHGI C C A FTRGHT A FINGY A C FIENGET A FING

HUM: BN Ry P
UAM: BN ¢ Y ¢

D7
VR C A C A JGRTRG
JEVEE C A C A JGRTRG

D9
VRGN C ARGRA A A C C C
VRGN C AfGRA A A CCC

Alignment stats: °’M’: 190, °’I’: 2, ’D’: 2, ’X’: 11
Both human gene and its mapping are pseudogenes
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IGHV4-39

GENE ALIGN SEQ
VR C A G C FTRGI C A BG) C FIRGE C A JGRGE A JGRIN C f[GRGRGI C C C AJGRGI A C FINGRGRTRGI A A JGE C C I C lGRGI A [GY A C
WEVEE C A JGRGRTRGI C ARG CFING C A JGRGI A JGRT C fIGRGRGI C C C AJGRGI A CFTRGRGRTRGI A A G C C I C [GRG A [GY A C

VR C C RGN C C CERNC A C CHINGI C A C FENGET C FIN C FINGEGETRGRG C N C C AR C ARG C A JGRE A JGI A fGETT
WEYE C C TG C C CFRC A C CING C G| C FENGET C FIN C FINGRGETRGEG C FIN C C A FT C A [GIEEEEER T A (G A R

VR A C N A CFTRGEGEGRG] C FINGEGI AP C CfGIC C AfJGIC C C C C A GGG A A JGRGEGRG C FTNGHG A [GRTRGHG A T
JEYE A CI A CITRGG A NG CFINGEGI AP C CJGRGIC A A C C A C C AJGGIG A ANGGGG C I TRGHG A [GRTNGEG A FTT

VR GG GIE A \GHIN A F C BN A FTH A BN A fJGRTRGRGRG A G C A C CFRA ClllA C A ACCCIGERC C CERC A AJG
VYR GEGEG C ARl AR C C AT A FIRGEGRTRGRGEIN A NG C A A CFRA CCITEC A ACCCJGREC C CFRC A AJG

;e A G CIGANGRTIC A CC AFRAFRC CIGRNAJGIA C A CJGREC C A AfGIA A C C ARG CFRNC C CEENGI A A
[ovem A G C G ANGRINC A C C AFRAFRRC AJGENAJGIA C A CJGRRC C A AJGIA A C C ARGRIENE CFN C C CEENGI A A

UVENGE C FTIRGE A IGY C B C FIRGRTRGI A C CJG|C CGIC AJGI A C A CJGRGY C FINGETRGET A FINN A C FENGRTRGH C [G) A fGY A C
[ NeaGh C MG A BG C PN C FERGRINGI A C CIGIC CJGIC AJGIA C A C AJGIC CIGHINGHTE A FERNE A C FENGETNG C (G A fG| A |G

HUM:
UAM:

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
UG A C A AAAACCHE
YR GE A C A C A A A CPRINT

|||| |||| EHHH

Alignment stats: °’M’: 277, °I’: 2, ’D’: 8, ’X’: 14
Neither human gene nor its mapping is pseudogene



IGHV (IIT)-38-1

GENE ALIGN SEQ

YR G A AJGTT TIA A CITIAIGT GG AGT(C AJGIAC AGGEEEEA A A ATIACITIACAIGIACCAAIGA AT T
EYE G A AJG'T T|A A CITIAIGT GG AGTIC AGIA C AIG G G C EEEE CfmACAJGACIGA AGIA AFTNT

VR C P C ARGEA CRERGETIN C MINGI C A A AJGIC C C CPINGEGI AT C A CRINGIA A A A A AJGIA A C A AJGETNTT
SEYH C P C ARGEA CRERGRTIN C fMINGIC A A AJGIC CC CPRAG AT C A CFIIRGIA A A A C AJGIA A C A AJGETNT T

YR G G T C C AfGC AJGG AT TICATGGCAAGTGTTGGTGAGGGAGATAACAGTAATTC
VYB G G T C C A[GC AfIGG AT TICATGACAAGGGTTGGTGTGGG A|GAITAACAIGT AAITTC

VR A A JGRTRGEGI A ARGRTIN C M C A AFTRGRGEGI A CRECIGIC CITRIN C AfGRINA C A A ARG A AfG AfTRINA A C A G
v A A PGRTRGEG A AGRTT CRN C A ARIRGEGEGIA CRNCFERNC CRIRNC AfGRN A C A A AfG A AfG AR A A C A G

GO C CFRRIC ARG AJGIA C A CPERGTNT C AJGIA AJGIAFTT CPFR CITNTNT N A AfG AR A AR A A A A CFENG| A |G
e C CFRC ARG AJGIA C A CRERGHINI C AJGIA AJGIAFTH CFR CITTNTN A AfGI AR A AR A A A CPFING A |G

VR A GIC C C A ARG A C A ARGT C FERGETRGET A FINE A C FINGETHGE A FGRGRGH A
VWHR AG C C C AfGRGIA C A AJGHT C CGEINGEI A FIH A C FINGETRGE A [GRGHGY A

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

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

Alignment stats: ’M’: 266, ’I’: 2, ’D’: 6, ’X’: 10
Both human gene and its mapping are pseudogenes



IGHV3-38

GENE ALIGN SEQ

/R G AGG TG CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITAGGGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT ACAGCCITGGGGGGTC

VR C C NG A fGI A CFRNCFIN C CFINGETNG] C ARG C CF C FINGHGE A FIRIN C A C CIGET C A JGEIN A fGI C A A FINGH A |G A
JEYE C CIC AJGIA CRRICFRC CRAFIGI C AJGIC CFE CFINGHG A FTRE C A CRINGET C ARGET A G C A A FING A |G A

IVETRGE A BGY C FTRGRGE A BN C CIGI C C A JGRGY C F C C A JGRGRG A A fIGRGRGRGE C FINGEGH A [GRTRGRGRGET C FIN C AR C C

VEVETEGE ARG C FTRGRG A B C CPGIC C AJGRGI C R C C AJGRGEG A A JGEGGHGH C FINGHGH A fJGRTRGRGRGET CFAINC A A C C

S A T A FGT Il GG TG G A G C A C AFNA CFRA CJG C AJG A CJEIC C ANGEG A AJGRG G| C A G| A T

[oyvieam A T A G A BGE A FGRGETRGEGETIN A fGIC A C AFINA CRRA C A CAJGA CFRC

GTGAAGGGCAGAT

GO C A CC AFBRCFERC C AfGANGIA C A AFIRINC C A AGIA ACACIGCIIGTE AFRCIENE C A A AFITRG A A C
e C A CC ARBRCERC C ARG ANGIA C A AFIRINC C A AJGIA ACACIGCHIGTE AFRCRENE C A A ARG A A C

G A A C CITNG A NG A G C TG A JGRGRG| C A CIGIG|C CJGRTNGET A FTT A CFTRGRTRG C C A G A BT A B A

e A G C C/T G AG AIGRMT GG AJGGACACIGGCITGTGTATTACTGTG G CIG ARG AR -l!
D7

VR C A C AJG A G

WEWVHE C A C A JGRTRG

D9
;i C A CA A ACCHENCC
JiyB A A CACAAACCHE

Alignment stats: °’M’: 277, °I’: 6, ’D’: 5,
Human gene lost functionality in primate

10



IGHV3-37

GENE ALIGN SEQ
/R G AGGTG(CAGCITGGTIAIGAGT CITGGGGGAGACTTGGTACAGCTGTGGTGGGG
B G AGGTGCAGCITGGTIAIGAGT CITGGGGGAGACTTGGTACAGCITGTG GG CGGGG

VR T T GRGRGEGRG TG C C MG A JGI A C fN C BN C A FERGEINGE C A |G C C FING C f[GRGY A FI C A B C FIRERGE A |G A
[SEVE T T GGG GRG TG C C FTRG] A G A C PRI C C FTRGRTNG C A JG C C FIRGRTRGEGY A FTRTH C A C C FINTNGE A |G A

VR A fGIC A AFTRGI A C AFIRGE A A CRERGRGRGI C C C A C CJGRGEGI C NN C A AJGI A A A FGRGRGRG C FTNGHG A A FING
JEYH A NGIC A AFTRGIA C ARG A A CFERGGRGTI C C A C CJGGG CIINE C A AJG A A ARGRGGHG C fTRGG A (G TG

VR GG C B C AFE A C AR A fGRTRGH C fIN A [GRTNGEGETRGEGET A |G C CRAFE A CHN AFTNGIC AJGIA C A C NG
JEYE A G C PR C AFE A C AR A fGRTRGH C fT A [GRTRGEGETRGGET A |G C CIAFE A CFR AFTNGIC AJGIA C A CJG

;e A APGRGRGET ANGE AR C A C C AFRNCFCFAGIANG A C A AfTRGRGI C A AfGI A A C ARG C FERGEE A C FIENT
[oveam A A PGEGRGET A NG A PN CIGIC C AR CPINGEIN A JGIAJGIA C A AfTRGEGI C A AJG AJG C A PTG C FIERGHEIN A C FIT

YR G C A A AITGAACAGTICITGAGIAIGATG AGG AC|TICIGGCITGTGTGAGAGA
WG C A A AT GCACAGT CIEGAIGIAGIATGAGGACTCIGGCCGTGTG AGAIIGA

D7
HUM: [og§ o © cure
UAM: [og§ o e

D9
SIUVEGY C C AfGRA A A C CJT
WG C C AfGRA A A C CIT

Alignment stats: °’M’: 281, °’I’: O, ’D’: 0, ’X’: 13
Both human gene and its mapping are pseudogenes
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IGHV3-36

GENE ALIGN SEQ
Wy G AGG TG CAGCITGGTGGAGTCITTTGGGEGAGGCTTGTTATAGCC CITGGGGGTHCC
YyE G AGG TG CITTCITGGTGGAGT CITTTGGGAGGCTTGTTAITATCCITGGGGGT|CC

Ve C PTG A BGE A C BT C FETTTNGE C A fGI C C BN C FENGRGY A fFTN C A C C T A [GRIN A C C FENTI A B A |G
JEVEE C FTNG A BGE A C FERTT C FENTETTNGI C AfGIC C N C FINGRG A fTRN C A C C NI A [GRT A C C FENTE A \GRH A |G

VR G A C FTRGRG A FTRGH A IG C ITRG IRl GG C C AP C ARGEGI C I C C FINGEGEG] A A A fJGRGHG C FTRGHG A [GHTH A
VG A C FTRGRG A FTRGH A BG C FTRG C CIllGRTI C C AR C A AJGICJIR C CFINGRGEGI A A A JGRGHG C FTHGY C A fGTH A

Gy G G T C/T C AT TNAMTGAGTTGTTGTGTAGGTAGCACAAGCIEATGCAGACITC|ITG
VY GG C ' C A FERTET A BTG A [GRTTEGRTETRGETNGET A |GG AJG C ACAAACFERAITG C AJGIA CJT CIIG

TG A ANGGRGET CIG AT C A CC CFCENC CAGAGIANTNG AFTNGIC C A ARG A A AR C A C RGN A T
e TG A A GGG C G AR C A C CIGRINCFEN C C AJGANGIAFING AFTNGIC C A ARG A A AFRC A C RGN A I

VR C G C A A ARTRG A A C AJGICJGTH C A G A G| C C Gl A GG A I A [GRGET C fTRGETRGET A FINE A C fIENGETNG G
e C'T G C A A ATGAACAGCIGTGAGAIGIC CITAGGATAGGT CTGTGTATTACITGT AIG

HUM:
UAM:

D7
HUM: [og§ i e e
[N C A BN C NG

IUVEGE C A BGY A IGY A FITRG C T
G|C AJG AJG AT G|C|T

=
oo
oo

a
=
=

Alignment stats: °’M’: 289, °’I’: 2, ’D’: 1, ’X’: 11
Both human gene and its mapping are pseudogenes
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IGHV3-35

GENE ALIGN SEQ
/R G AGG TG CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITGGGGG AT C
B G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGTACAGCCITGGGAGAITC

VR C C ARG A fGI A CFRNCFIN C CFINGRTNG] C A FJGIC CF C FINGHG A IR C A C CRENN C ARGRIN A A C AJGRINGI A C A
JEYE C C TG A NGIA CRRCFIN C CITRGRTRG] C ANGIC CFR CFIRGHG A FTE C A C CPERT C ARGRHA A C A CFERGIA C A

IVETEGE A A CITRGEGEGET C C AR C AJGRGICFI C C AJGRGI A A A JGRGGHGE C FINGEGH A [GRTHRGRGEGT A FIY C Il GG
VEVETEGE A A CITRGEGRGET C CIGIC C AJGRGI C I C C AJGRGEG A A JGEGGHGE C FINGHGH A [GRTRCGRGC T IEEEd C TG G

Gy G T G T T AGTTGGAATGGCAGT AGG AC|GCAC|TATGCAGACTCIIGTGAAGGGC
VYBR G T AT T AGTTGGAATGGTGGTAGGATGCAC|TATGCGGACTCCIGT GAAGGGC

;e C IG AR C AR C AFRCERC C ARGIAJGIA C A AP C C AJGRGA A C A CC CFENGEE AR CRINGIC A A A C
o viem C }G AR C AR C AR CERNC C ARGIAJGIA C A AR C C AJGRGIA A CRENIN C CFRENGEE A BN CRINGI C A A A C

Iy G A AT AG|C CITGIAIG G G|C CIGIA[GGACACIGG CTGTGTAITT ACITGTGTGAGAAA
VWG A AITA/GC CIT G AGGGCCGAIGGACACAGICITGTGTATTACTGTGTGAGAAA

D7
VR C A C FENGETRG
WEWVHE C A C FERGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 280, °I’: 2, ’D’: 2, ’X’: 14
Neither human gene nor its mapping is pseudogene
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IGHVT7-34-1

GENE ALIGN SEQ
VR C FTNGY C A G C FERGRGETRG C A fGRI C FINGEGRG] C C FINGE A fIGRGRTRG A A JGI A A G| C C FIRGRGEGRGI C C fN C A JGT
JEYEE C FTNG C A G C FERGRGETRG C A fGRT C FINGRGRG] C C FTNGE A \GRGRTRG A A JGIA AJG|C CFTRGRGRGRGI C C N C A JG T

IUVENGE A ARGRGET C B C CRN A MR A A G C FE C FINGRGETIN A C A C CRINC A C C AFE C A TGGTATG
JEVEG A ARGRGET CFR C CRR AP A ARG C I C FINGEGETRIN A C A C CIIR C A C C Al C FINE A FIRGEGHT A TG

Gy A AT T GGGTATGATAGACCCCITGGACAGGGCTTTGAGTGGATGTGAITGG AIT
e A AT T GGTTATGACA[GACCCCITGG ACAGGGCCITTGAGTGGATGGGAITGG AIT

;O C AFRNC A CCFRA CACFRGEGG A ACCCAAC GEHAFRA CCCACKGG CFINEC A C AJNGG AFTNGGT
e C AFRC A CCFPNA A A CRERGRGEGIA A C C CJGIA C AFRAFRA C C C A CIGRGI CFENIN C A C A BGIGY A FENGEG T

ST TG C SR CF C C AFRRGEGI A C A CIGETN C FIRGHIN C AJGI C A CIGHGI C [GRTRGETE C FENE C ARG AP C A JG| C
[N T TG C RN CRN C C AFRRGEGI A C A C CRCEINGEIN C AJGIC A CIGHGI C G A B C BN C ARG A BN C A JGY C

VR A GIC CFR A A ARGRGI C PTG A fGRGE A C A CIGRGI| C C Gl A JGRTE A FIENIN A C fINGETHRGY C fGY A A [GRT A
e A G C CIT A A AJGRG C NG AJGGI A C A CIGIGI C NG A JGHT A fTE A C FERGTRGI C fGY A A JGT A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VR C ARGRA A ARGIC C
VT C ARGRA A ARG C C

Alignment stats: °’M’: 282, °I’: 1, ’D’: 1, ’X’: 10
Both human gene and its mapping are pseudogenes
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IGHV4-34

GENE ALIGN SEQ

VR C A JGRGRTRGI C ARG CFR A C AJGI C A JGRINGEGRGEG C [GY C A JGRGI A C FINGRINTRGI A A NG C C I C [GRGE A [GY A C

WEVE C A GGG I C AfGI CFR A C AJG C AJGRTRGEGRGEGETHG C A GGl A CITRGRGRTEGI A ARG C C N C [GRG A [GI A C

IEl C c G c c cliiic A c clE cl@ clET c [ A EETEEET Cc clIE c AGTGETT A C | TIEE A |
NS c cli@ T c cclicaccll@ci@ciieT cliAll e e ee et c clitc AlanE AT AT ek

VR C FTRGRG A IG C FERGRGI AR C CfGIC C AJGIC C C C C A GGG A A FGEGRGRG C FTNGRGE A [GRTRGRG A FINTRGRGRG G
WEVHE C GG A A CRERGRGIAFE C CJGIC C AJGIC C C C C AJGGIG A A GEGRGRG C fTRGRG A [GRTRGRG A FINTEGRG G e

mov: Y - - - - - - Al aleame@ s al@caccaacil@acaacccl@lccclilicasld
WVEREEEN T A cR AT cle P T AT Al PG eGAl@AaaccAaacacaacccl@®cccllcanarlE

3t ARG C G ANGRTIC A CC AFRAFRRC AJGRRNAJGIA C A CJGREC C A AfGIA A C C ARG CFRNC C CRENGI A A
[oyvem A G C G ANGRIN C A C C ARG C AJGENAJGIA C A CJGRERC C A AJGIA A C C AJGRINE CFN C C CEENGI A A

VEGE C FTRGE A IGY C B C FERGRTGI A C CIGI C CJGI C GG A C A C JGRGY C FENGETRGET A FINN A C FERGRTNG C |G A Gl A |G
[ NeaGh C MG A BG C PN C FERGRINGI A C CIGIC CIGICIGRGI A C A CJGRGI C C [GRINGHEE A FENE A C FENGETNG C (G A }G| A |G

HUM:
UAM:

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
UG A C A AAAACCHE
JEVEG AN A A AAACCHE

Alignment stats: °’M’: 277, °I’: 8, ’D’: 8, ’X’: 8
Neither human gene nor its mapping is pseudogene
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IGHV3-33-2

GENE ALIGN SEQ
IVEGE A [GRGETE A C ARG C N C FGRTRGRGE A G C C GG AfGRAGRGEA C C C A ARG A C A A C CFENGEGRGEGEG A I C
PEVEG A JGRGRT A C AJG CFR A G TRGRGI AJGRTI C CJGRG AfGRAGEGIA C C C A AMGA C A A C CFEGGIGGGGT C

Ve C PTG A fGI A CFRRNCPIN C CIINGETNG] C AFGIA CF CFINGHG A IR A A C CPRENIN C A RGN A fGY C P A C FTRGY A A
svE C GG A fGIA CRRCFR C CIINGRTNGI C AJGIA CFE CFINGHG AT A A C CPRERT C ARGRT A fG C T A C TG A A

Gy T G AG CTICIGGT T T CCCAGGCITCCAGGGAAGGGGCITGGAIGT G AIGT AGT AG| AT
BT G AG CTIC AIGTTTCCCAGGCITCCAGGGAAGGGGCITGGAIGT GAGT AGT AG AT

HUM: T A CAGTGTGATGGAAGTICAGATAITGTTATGCCCAATICITGTGAAIGAGC
UAM: FS el A G T ACIGAITACAAGTCAGATATGTTAITGCACAAACITGTGAAGAGC

Gt A A ARTRE C A C C AFRCFERC C A A AJGIA A AAFIRGIC CA AGA ACFEC A CFRERGHE AFRDNENINGI C A A AT
[ovem A G ARTRE C A C C AFRCERC C A A AJGIA A AAFIRGIC CAAGA ACFEC ACFRC C AFRRENINGIC A A AT

YR G A A C AIGT CITGIAIG AJG|C AIGIA[GGG|CACAGCTGTGTGTTACITGTATGTG G AGG|CA
s G A ACIGGT CITG AGAACAGAGGGCACAACITGTGTGTTACTGTATGTGAGGCA

D7
VR C C A JGRGETH A
WEWVHE C C A JGRGETH A

D9
GIUVRGE A C A C A JGETRTH C
WEVEGE A C A C AJGIA AFTNT

Alignment stats: °’M’: 280, °’I’: 2, ’D’: 2, ’X’: 16
Both human gene and its mapping are pseudogenes
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IGHV (IT)-28-1

GENE ALIGN SEQ
YR C A A C A A CFE ARG CFENC AJGIC A C A CHII C GG C FINTNG] A fGI A C G C C FENTNGY C A G A C

UAM: = = = = = = = = = = — — o oo o oo o oo oo oo oo oo o oo oo oo oo o GicAl@ac

G C CFRRCFRC C CENC A C CPENGIC A CPINGEIN C BN C FINGRGI A FIRIN C C C C AFRIC AR A A C C A JGETRGETNGT
WY C CINCFRC C CFRNC A C CHINGIC A CFENGHT C N C FIRGRG AT C C C C AFC AFR A A C C A G TEGET T T

VR C C TG C F ARG A A PTG A BN C FIRGH C FIINGE C C C CFN A G A A G| A FTRGRGY A C A JGRG A [GRTRGEGE A FIN C
VYHR C C C A CIHARNG A AFTRTEGET A BN C FIRGH C FIINGET C C CFN A G A A G| AFTRGEGI A C A GG A [GRTNGEG A T C

Ve A f[GEGTRG C A FERGEGRGT T GRTNG A AJGRGRGIAGIC A C A AAFIREBA CAACCCACHNGCINC A ANGAIG

JEVHE A FGEGT G C A FTRGRGRG T TEGRTNG A AfGGGIAGC A CA AAJTTACAACCHEKIACIHE CINC A ANG AIG

GO C C AFBRAFREC C ARG AFEC C A AJGIA A A C AJGRTH CITRIN A C AJGI C TG A NG C Bl C FERGEING C C C A |G

UAM: [rjemepyy v - - - - - - AFRNC C A ANGA A ACANGTNE CREINA CAJNG CHNG]AN CHN CHNGHING C C C ANG

IUVRTGE A A CACACAACHIACIGIC AFRNTERTNINE A AJGC A A A AGA
(WG A ACACACAACKH ARG CAFININININNA AJGIC A AAAGA

D7
VR C }GE C A A TG
WEVENGEGE C A A TG

D9
SYHGE A C ACA ACC CPE
YR G A C A CAAACCHE

Alignment stats: °’M’: 226, ’I’: O, ’D’: 51, ’X’: 6
Both human gene and its mapping are pseudogenes



IGHV4-28

GENE ALIGN SEQ
VR C AJGRGER A C ARG CFING C A JGRGI A JGRIN C fJGRGRGI C C C AJGRGI A C FIRGRGRTNGI A AJGI C CRENIE CfJGRGI A C A C
WEVEE C A JGRGRTRGI C ARG CFING C A JGRGI A JGRT C fIGRGRGI C C C AJGRGI A CFTRGRGRTRGI A A G C C I C [GRG A [GY A C

VR C C RGN C C CRRNC A C CHING C G C FENGETN C BN C FINGEGETI A CHNC C AN C ARG C AJGRE A JGIE A A C [iF
JEYHE C CITRGRT C C CFRNC A C CIRG C G C FINGET C FIN C FINGRGRTRGRG C N C C AFT C ARG C A JGRTRGRGTNT A C [T

VR GG T RGRGEGRG C FTRGRG A ' C CGRGI C AJGIC C C C C ARGEGHGI A A fJGRGRG A C FTRGRG A [GHRTRGEGY A FINTHRGG G
JEVHE A C FTRGRGRGRG C FTRGRG A fT C CfGIC CAJGIC C C C C ARGRGHGI A A GGG C C FIRGRG A [GRTRGEGH A FINTRGRG G

CEEIRT A c Al cli Al Al AT ee@al@cacciiaBcilacaacccl@Bcccilcaal@ale
WAEN c AT AT c A AT ARG ET GGG AGCcAc cRAl@cEAcAACcCccAcccllcAAGAE

ST C\GIAGEI C A C C AFTRGHER C ARGRR AJGIA C A CJGFRC C A AfGA ACCAGRTINE CFRC C CHENG A A G| C
v C fGE A PG C A C CRININGHEI C ARGER AJGIA C A CJGRRNC C A AfG A A C C AfGRINE CFN C C CHEINGI A A JG| C

IUVETEGE ARG C PN C FERGTRGI A C CfGIC CIGRTNGRGI A C A CJGHGI C C [GRTHRGHTN A FENT A C FIRGETNG C |G A JGI A A A
[ vE TG A BGI C PR C FIRGRINGE A C CG I C CGICJGRGI A C A C GGl C C IGRTRGHEE A FENE A C FENGEINGY C §GY A |G A [G) A

D7
VR C A C A JGRTRG
JEWHE C A C A A FTRG

D9
SV GE A C ACAAACCHE
WG A C A AAAACCHE

Alignment stats: °’M’: 277, °I’: 3, ’D’: 3, ’X’: 16
Neither human gene nor its mapping is pseudogene
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IGHVT-27

GENE ALIGN SEQ
VR C A JGRGRTRG] C A fG) C FINGEGETRGY C A JGHT C FINGEGEG) C C FIENGE A JGRGRTRGI A AGIA ARG C C FERGRGH A fGY C C il C
WEVEE C A JGRGRTRGI C A JG) C FINGEGETRG C A JGRT C FTRGH A fGY C CPIERGE A |G A FTRGI A AGI C A G C C fERGRGRGGI C C N C

Ve A PTG A A fGEGET TR C CHINGI C A AFGRGY C FIN C FINGRGE A FR A C A C CIIIN C A C A A G C FIY A FIRGH C [
JEVE A FGTRG A AJGIET T CFR C CRENGI C A ARGRGICFR A CIINGEGETI A C A C CITIN C A C I A IG C FIY| A FTRGT T

VR AT C AIGIRI C'T GGG T ATGACAGGCCCATGGACAAGGG CITTGAGGAAATGGG A
UAM: P R G A ACTGGGTGCGACAGGCCCCIITGGACAAGGGC CITTGAGTGGGTGGG A

IVETGEG AR C A A CACCAACACHEGGNGIA ACCIRA ACJIGEE ARG C C C ANGEGEGIC N C A C A GG
e TG GE AP C A ACACCAACACHRGGGIA ACCC CAAFNNGHEANSG C C C ANGGHG CFRENE C A C A GG

SH A C [GRGRTTTRGET C SN CFRN C C AFIRGEGIA C A C CFHC CJGRT C AJGIC AFTRGEG C AFE A FE C FIERN C A FIY A
[oveam A C ARGRTTRTRGET C NN CPN C C AFIRGEGI A C A C CFN CHINGHI C AJGRE A C A JGET A BN A B C FINGY C A |G A

VR C ARG C AJGIC CRNA A AJGRG C FfTHGH A fIGRGH A C A Sl C (GG !! —————— A ANG AG
e T C AfGT A\GC CIT A A AGG CITGAGGACAITGGCTEGTGT ATTACTGTTTGEMANG AIG
HUM:

UAM:

D7

VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
;i A C C AfGA A AFINC C
WEYHRGET C AfGGA A A CCC

|| II =~ [a] |

Alignment stats: °’M’: 249, °I’: 19, ’D’: 5, ’X’: 28
Human gene gained functionality in primate



IGHV (IIT)-26-1

GENE ALIGN SEQ
Sy G AT G T T T ACITGATGGAGTCAGAAGGAGAAAAATTERETIAACAGCCCAJGCAGT
syem G AT GTTTACTGATGGAGTCAGAAGGGGAAAAATTGTERIACAGICCCAJGC|GG T

VRS C A CRINGI ARG A CRINGET C CFRINGI C A A A G| C C N C FERGEGETTIN C [GRGEGETNINT A C FENGEGRGTNG C A |G
JEYET C A CPIRGI ARG A CRINGET C CFIRGI C A A A A C C I C FERGEGETTETN C [GRGEGTRTNT A C FENGEGRGT A C A |G

VR C A PTG A IG{ C FENTRGRGET C C AJGICE A C A CINEEEEEET C A C A A C ANGEG] A A FTRTRGEGETEGRTNGEGRGTY A
JEYHE C A PTG A NG C FERTRGEGET C C A G C |GGl TG C |G C A C A A C ANGGIA AFTRTRGEGRT GGG A FTH A

/R G C A ACAGT G AGAGAITC AITIAIT GGG AGT T CITAAGGGTTIACTCITICCAGAGT A
e G C A A CIGRGTNG A BGY A fG A BN C A B A FIRGRGEG] A fJGT C B C A fGRGRG T A C PR C B C C A FINGY A fGTH A

O C AfG AR A A AFBRC A ACAFBREC CC A AJGINGIA CACCCHINTNNC A ARGRTRG C AJGEE CFN A C C T
e C A A AP A ARGRINIR A A C AR C C C A AJGICJGIA C A C C CHINTIN C A ARGRING C AGHE CFN A C C FIE

Gy A C A ARGRGIA C C A ACCIIRGIA A AfJGIC C A ARGRGEG C A AJGIG C CIGET AN A TR A C A GEING A [GG G
e A C A AfTRGI A C C A A C CPERGIA A AJGIC C A AJGRGGIC A AJGHGI C CIGITRGEI A PN C A C ARGIING A fG GG

HUM:
UAM:

D7
VR C A C A JGRGRG
[Nieam C A C A JGRGE A

;i AG A CACAAAAA
AJGIA CACAAAAA

|| II HH || || ||

a
=
=

Alignment stats: °’M’: 277, °I’: 5, ’D’: 5, ’X’: 14
Both human gene and its mapping are pseudogenes
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IGHV2-26

GENE ALIGN SEQ
VR C A JGRGET C A C CFINTNG A A fJGRGE A [GRTN C FINGEGT C C FENGHTRG C FINGRGRTRGI A A A C C C A CAGANGIA C
WEVE C A GG C A C CFINTRG A A JGRGI A JGRT C FTRGRGT C C PTG C |G C FTNGRGRTRGI A A A C C C A CAGANGIA C

VR C CPANC A CIGICFINGIA C CIINGIC A C C G C FIN C FINGRGEGETI C AN C A CHN C ARGI C A ARG C fN A JGI A A
JEYH C CPNC A CIGICFTNGIA C CIINGIC A C CJGHT C FlN C FIRGRGEGET T CFN C A CFNC ARG C A AR CFR A A A A

VR TG GRGRTRGETNG A JG| C FINGRG] A BN C CJGRII C AfJGIC C C C C AJGIGEGE A A fGRGY C C C FTNGHG A [GETRGEGY C T
[JEVE TG GRGRTRGETNG A JG( CFINGEGI AP C CJGRTI C AJGIC C C C C AJGGEGI A AGRG| C C C FTRGHG A [GRTRGHGY C T T

IVRGE C A C A C ARPRTNTRINTT CIGIA AFIRNGIA CJGIA A AAAFBC CFRA CANGC A C AR CHEE CIINGIA AJNGlA G
(VG C A C A C AFTRTTRTNTT CfGIA AfTRGIA CJGIA A AAAFBCCFRA CANGCAC AR CHRE CITNGIA ANG A NG

S C ARGRGICPFRC A C C AFBNCERC C A AJGRGIA CACCJFHC C A A A ANGIC C ANGRGETNGEGEE C CRIRINA C C A
e C AFGRGICFRC A C C ARNCERC C A AJGRGIA C A CCFHC CA A A ANGIC C ARGRGRINGEGET C CRIRINA C C A

VRIS GE A C C A AC AFTRGEG A C C CIIEGEINGEGI A C A C ARGIC C A C AR AT A C FERGETNG C Il A C [GRGY A

e TG A C C A AC AFRNGIGIA C C CRENGRINGEGI A C A C AJGIC C A CIGHIN AT A C NSl G C A C A CGIG| A
HUM:

UAM:

D7

VR C A C AJG A G
JIWHE C A C AJG A |G

D9
yHs A C A AfGA A C CJE
B A C A AfGIA A CCC

QA
==
o O

Alignment stats: °’M’: 293, °’I’: 2, ’D’: 2, ’X’: 6
Neither human gene nor its mapping is pseudogene
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IGHV (IIT)-25-1

GENE ALIGN SEQ
IVRGE A ARGRTRT C A C CIGRGEGEGRG A JGIA C AGIAJGEGI A A AfR A A CIGRGRING! C A G C C [GRGRGEGRGY C ' A I C
VB G A AJGT T|IC ACITGG CI|GG AGIACAGIA[GG AAATAATGGTACAIGCTGGGGG CTAITC

SIUVETEGE A BGI C BN C BN C CRINGI C A A AJGIA CFN C FENGEGE A BRI C A C CFININ C A C FINGE A FENINGI C A JG) C A BN A
SEVE TG A BGRT CFN CFRN C CFRENGI C A A AJGIA CIGICFERGEGI A IR C A C CFIRIN C A C NG A FINTRGI C A G C C i A

Ve A BGE C FERTRGRGET C C ARG C A ARGICINC C AJGEGE A C C A JGRGEGTRTNG] A FENGETRGRGRG] C AfGIC A A C A GG
JEVEE A NG C FERTRGRGT C C ARG C AJGRGI CIIRT C AJGRGE A C C AJGRG G THTRG] A FENGT A fGRG| C AJGIC A A CIGG G

IVRG A G A A AFIRTRG A ARG AJGRGI A AJGICFRI CFIN C AGRINGEGRTNG C C CFNC C AFIRGEA AFRA C A A AJGIA A
e G AG A AAITTGA AG il A (G C C C ANGTRGEGTNG C C CRRNC C AFINGIA AFINA C A A AJGA A

ST C IR C A C AfGRRC C C C AJGRGIA C A C C CRENE A CJGRTRG C A FIRGEGETE C M C A CFENG A MY A BN C FIET
[ viea s CFERIN C A C AfGRRC C C C AJGRGIA C A C C CRINIR A CFINING C A FINGEGET CFR C A CHINGI A C A Bl C FIEE

SET A C TR C C PN A BN C A C FENTTETRGET A FENGE A A A T
e A C TR C C FENTE A BN C A C FENTTRTNGET C FINGEIN A A A BT

D7
U C A C A A FING
JEWHE C A C A A FTRG

D9
UV A B A C A PTG
iR AT A'T AATTTGTT

Alignment stats: °’M’: 261, °I’: O, ’D’: 3, ’X’: 16
Both human gene and its mapping are pseudogenes



IGHV3-25

GENE ALIGN SEQ

/R G A G ARET G C AGICITGGTGGAGT CRlT GGGGEREGAGGCIINT GG CAAAGCC CITGCIGTG

YB G AR AGTGT AGICITGGTGGAGAC CEENGGEGGCGAGGCITTGGCAAAGCCITGGGTG

VRGN C C C CIGIANG A CRRCHC CHIGEINGI C AfGIC CRRCHENC A AR C A C CHENE C A JGRE A JGI C FN A C [
MEYERGET C C C CJGANG A CRRCFRC CHIEGEINGI C CJGC CRRCFR CJGI AT C A C CFINE C AJGEE A G| C N A C [T

VR A C AFIRGE A A CRENGEINGET C CGIC C AJGRG] C N C C ARGEGHGE A A FINGRGEG C FINGRG A [GHTNTEGRGTTRGEG A
JEYH A C ARG A A CITRGRTNG T C FINGI C C AJGRGICF C C ARGEGG A AT A GG C FTRGHG A [GTRTEGRG T TG G A

VR C A ARGRTRTI A AR C CFR A AFINGEGEGRGEGET A G C A C AfRA C CRNC AFE AJGIA CJ C CIGRGHIN A A fGRG| A
VEYH C A ARGRTRT A AR C CFR A AFINGEGEGRGGIT AGI C A C AfJTRA C CFNC AFE AJGI A C T C FINGEGHRG| A A [G G G

;O C CIG AT C A AFRA C CPRC C AJGIAJGIAFNA A CJGIC C A AGAACACACKHEC AFECHNG C A A A
e C C A AFTRR C A CFERA C CERC C ARGIAJGIAFNA A CJGIC C A AfGA ACACFECHENE C AFRCHNG C A A A

VR GE A A C AfGIC CRIRGEA A A AC CIGIANGEGIA C A CJGIGI C C C TGN A FTNTH A fGRTRGET A C C A JG A |G| A
WG A ACAACCHEGAAAACCIGAGGA CAFGIG C C CHINGER A FTNE A SIGETRGH A C B A |G A [Gl A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 277, °I’: 3, ’D’: 3, ’X’: 16
Both human gene and its mapping are pseudogenes
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IGHV1-24

GENE ALIGN SEQ
VR C A JGRGET C C A G C FINGEGET A C A JGHRIN C FINGEGEGEGY C FINGE A [JGRGRTRGI A AJGI A A G C C FERGERGRGEGI C C I C
PEVEG A JGRGRT C C ARG CPINGEGET A C AJGRT C C JGRGEGHGY C FTRG A [GRGRTRGI A AGIA ARG C C fERGEGRGNGI C C il C

VR A fGETRG A AGRGETE CRN C CHINGI C A AJGRGRTIE C CIGRGE AR A C A C C CHC A CHINGIA AR AR C C A
JEvE A GG A AJGETRE CRN C CHINGI C A AJGRGRTIE C FINGEGI AFRA C A CCPERC A C CJGIA AfTRN AR C C A

Gy T G C A CITGGGTGCGACAGGCITCCIEGGAAAAGGGCITTGAGT GG ATGGG AGGT
YB T G C A CITGGGTGCGACAGGCITCCITGGAAAAGGGCITTGAGT GG ATGGGAGGT

VR T T TG A M C CRTNGI A ARGIAFINGEGEINGI A A A C A AFRCIRA CIGC A C AJGIA ARGRTRI C C A GGG C A |G
[V T T TG A B C C PTG A FTRG A FIRGEGRTNGI A A A C A AFRCFRA CIGIC A C AJG A AfGRTNE C C AGGHG C A |G

Ve A GEIN C A C C AFTRGIA C CIGIANGRGIA C A C AFRCFERA C AfGIA C A C ANGC CFN A C AFENGEGH A |G C FINGH A
e A G C A CC ARG A C CIGIAJGRGIA C A CJGRRCFRA C AJGIA C A C ANGC CFR A C AFINGEG A [G C FINGH A

IUVRGE C ARG C CFING A JGI A BN C FTRGH A [GRGI A C A C GG C CIGRTRGHT A FTH A C fTRGRTING C A A C A G| A
e GY C ARGIC CFTNGE A fGY A BN C FIRGH A fGRGI A C A CJGIGIC C AFTNGHE A FNIN A C FIRGRTINGI C A A C AJG| A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 287, °I’: O, ’D’: 0, ’X’: 9
Neither human gene nor its mapping is pseudogene
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IGHV3-23

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITGGGEGGEGGG T C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT ACAGCCITGGGGGGTC

VR C C FING A fGI A CFR CFIN C CFISGETRGY C A G C C N C FINGRGE A FIRN C A C CRENTIN A BGE C A JG C P A fIRGI C C A
WEYH C C TG A NGIA CRRCFN C CHINGRTRG] C ARNGIC CF CFIRGHG A FIE C A CfJGRTIN C A CFHA A CFHA CFA C C

IVETEGE A BGY C FTRGEGRGT C C G| C C A JGRGY C f C C A JGRGRG A A fIGRGEGHGE C FINGEGH A [GRTRGRGEGET C N C A |G C g
VEVE TG C A CITRGRGRTT C CIGIC C AJGRGI C FI C C AJGRGEG A A fGRGGHGE C FINGEGH A [GRTRGRGHRCGET C IEEEEEl Gl C A

aoM: EOER - - - - - T A JGNTNGRGNT A [GRTRGRGRTRGNGNT A MG c A c Al A cllA cl@c A8 A cll c clGRERE A A
UNENT AT AT T AlGT AlGTGGETAlGTGGEGTGGTAlGcAacaaaciBlacccal@gallTclTETEA A

FOHGEGEGI C CIGRGRTNIN C A C C AFRNCFERC C AJGIAGIA C A AFTREIC C A ARG A A C A CJG CFENGER A BN C FENG| C
[N GRGEGI C CIG AR C A C C AFRNCREINC C AJGIAJGIA C A ACJGICC A ANGA AC A CHG CHENGER AR C FENGY C

v A A AFTRGEA A C ANGIC CHTRGI ARG AJGIC CIGIAJGEGI A C A CIGRG C CIGEIN A ' A fIRTE A C FERGETHGY CfGI A A A
e A A ARG A A C AJG C CHENGI AJG AJG|C CIGIAJGGIA C A CJGIG C FTRGET G A FENT A C FENGETNGY C JGY A |G A

HUM:
UAM:

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
Wiy GE A C A CAAACCHE

QR
==

Alignment stats: °’M’: 271, °I’: 6, ’D’: 3, ’X’: 22
Neither human gene nor its mapping is pseudogene
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IGHV (IIT)-22-2

GENE ALIGN SEQ

/G A/GGTGCAGGTGGTGGAGTGTAGGGGAGAG
B G AGGTGCAGGTGGTGGAGT CTCIGGGGAGAG

D7
HUM
UAM

ACAAGAG
G|C A AJG|A G

D9
HUM
UAM

GGGTGAGGCTG
GGGTGAGCTGT

Alignment stats: ’M’: 28, ’I’: 0, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene



IGHV (IT)-22-1

GENE ALIGN SEQ
IUVENGEGE C C FERGRGETRGE A ARG C C CERNC A C AfGIAFR C CRARC C C C CFINGEG] C C FINGETRGRGY C A B C fN C FINGY C
WEVENGEGE C CFTRGRGTRG A ARG C C CFRIC A C AJGIAFBC CFRC C C C CHENCIGI C CHINGRTRGI C C A F C fN C FINGY C

IVRT CER C C AR A C A A C C ARGEING C FIIN C C FINGY C FINGRG) A IGH C FINGRGH A FIN C CJGRIN C AR C C C C C
VYR CFRNCFER C C ARRRE A C A A C C AJGITRG C N C C G C FINGHTE A GICFR ANGIAF C C AFRC AfGIC C C C C

: [ A N A BN EE Bl BB DB E
WA Cc Alce G A rAl@GGEAcClGEEAGTGAAACAGETGCACAACEET ACATGAGAGAGTG C

;i A C A AFBRC CA ACCCACPFERC CFRCAAGIAJGERRC CAGREC ACCAFRCFERC C AfGAFRC C A C ART
(yH A C A AFBRC CA ACCCACPHRC CHNC AAGIANGEINC C AfGRE CIGIC C AfTHCFINC C AfG AT C C A C AT

it C C A AAAAACAGTIIECFINC CAHNA CAGICRNGIAGCINA CCFEREA AC A AGG ANGTNA C ACA
(WHE C C A A A A ARG CRINGETTTNINE C CANA C A[GCING AJGICINA A CFIRG AJGIC A A CJGAJGFINA C A C A

VR A C C AFTRG| ARTHTNTNTT AR A C A A A AJGIA
W A C C ARG A AT A C A CA A A ANGIA

D7
VR C A C A NG C |G
UAM: [ogi§ ¢ € gy

D9
VG A A C A CRRCRENA C
WEYERGETR C A C A AACCHE

Alignment stats: °’M’: 247, °I’: 4, °D’: 2, ’X’: 20
Both human gene and its mapping are pseudogenes

75



IGHV3-22

GENE ALIGN SEQ

/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITGGGEGGEGGG T C

VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGTACAGCCITGGGGG AT C

VR C C FING A BGI A CFRNCFIN C CFINGRTNGY C ARG C CFI C FINGHG A I C A C CRENN C ARGRITIN A CENA CFRNA C A
JEYH C C TG A NGIA CRRCFIN C CHTNGRTRG] C ANGIC CFR CFINGHG AT C A C CPERT C ARGRIN A A CFHA CFRA C A

BT ¢ ACcCEEEIIccacTccl@ccalgeclmcclcleccllr Al@GE@cTacAAlTEaETAC
WAC T R Cc A T TRIG GG T cclGcca@aclmcc ARG GEAAAGGEGCITEGAATEEGET A

oG T T T C AITT AI/GAAACAAAGICITIAAITGGTGGGACAACAGAATAR

e G T C AR AGA A CC A A AJGICRNA A AJGRGTTNGGEGIA C A ACAGA AFNA C -

GIA C C A CJIGHI C

C C G| C jGHIN C

T EGTRGI A A AfJGRGIC AfGIAFRRIN C A C A AFCIERC A AfGIAGIANTSG AR C C A A A AfGIC AFINC A C CJT
[T GG A A AfGRGIC AfGIARIRINC A C C AFCENC A AfGIAGIANING AR C C A A A AfGIC AFINCJG C C |

e A P CRTRGI C A A AFRG A ARG AJG C CFIRGIA A A A CCIGIAGG A C A CIGG C CGETRGHT A BN A C FENGET

e A D CRIRGI C A A ARG A A C AJG C CRIRGIA A A A C CIGIAJGIG A C A CIGG C FTRGETRGET A BN A C FENGET

aM: - - BEENCNER
/AR A Cc TR A G A G A
D7

VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
Wiy GE A C A CAAACCHE

Alignment stats: °’M’: 285, ’I’: 8, ’D’: 8, ’X’: 9
Both human gene and its mapping are pseudogenes



IGHV1-17

GENE ALIGN SEQ
VR C A JGRGETRT C A fG) C FINGETRTNG) C A G| C C FINGEGEGRGY C FENGE A [GEGRTRGI A AJGI A ARG C C fIERGI C fG C C I C
VR A A JGEGRTET C A JG) C FINGETTRG C A JG| C C FTNGRGEGRGY C FTNG A [GRGRTRGI A AGIA ARG C C fERGEGRGT C C Y C

VR A fGETRG A AGRGETE CRNC CHINGIC C AJGRGICFRINIE C C AfGRAFRA C A C CRERNC A C C A A AR A C PRI A
JEvEE A FGTRG A AJGRGRT CRNC CIITRGIC C AfJGRGICFRINE C C AfGGA C A C A CCFERTC A C C A A AFH A CFTNTRT A

VR C A C ARGRTRGEGEGTNG C Gl A C AJGRGRGIC C CRERGEGI A C A A JGEGEGE C A B A [GETRGEGETTNGEGHG] A FTRGY C A
JYHE C 1GI C ARGRTRGGRGITGI C A A C AJGGRGIC C CFAIRGIGIA C A AJG GG C AFD A G TRGG] A FINGEGIGY A fTRGY C A

O C A ACCCFIRBA CAAFRGIARNA ACACACACERACIGIC ACANG A AGTHEE C CGRGGG C A G| A
e C A ACCCRIRNA C A AFRRGIARNA A CACACACERACIGIC ACANG A ANGTNE C CGRGGG C A Gl A

IUVRGET C A C C AR A C C AJGRINGI A C ARGRGHIN C CIGRINGI AJGIC A C AfGIC CFN A C A FINGEG A |G| C FTRGH A |G
e GEE C A CC AR A C C ARGRINGI A C AJGRGHIN C C AFINGIAJGIC A C AfG C CFR A C A FINGEG A IGY C FINGH A |G

YR C AJG C CITG AG AT CITGIAAGACATGGT C|GTGTATTCC CTGTGTG| AWG AG| A
VW C A/G C C/T G AGATCIITGAAGACAFTGG TICGTGTATTCCTGTGTGAGAWG A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C ARGRA A A CFC

Alignment stats: °’M’: 288, ’I’: 0, ’D’: 0, ’X’: 7
Both human gene and its mapping are pseudogenes

T



IGHV (IIT)-16-1

GENE ALIGN SEQ
/R G A AIGT C CIT G TGTGAAATTTACTGATAGAGTCAGEGGGGGAAAAATTGTNAC
YyE G A AIGT CCITGTGTAAAATTTATTGATGGATTCAGAGGGGGAAAAATTGTHAC

VR A fGIC C C AJGETRGRGETNT C A CRNGIAGIA CRNNCFR C AFIRGIC A A AJGIC C Y C NG A BRI C A C C FIENTT
JEVE A FGIC C C AJGETRGRGETNT C A CFRERGIAGIA CRNCFR C AFTRGIC A A AJGIC C T C fING A FENTNE C A C C FTNTNT

Ve A CFIRGRGI CRAN A C AJGI C A PTG A IG| C FERTRGRGEE C C ARG C A GG C FTRIN C A FIRG A C A [GRGHGH A FIENTRGEG T
JEvH A CITRGRGI CRN A C AfGIC AFTRG A G| CFERTRGI CFN C C ARGI C C GG C FTNIN C A FIRG A C A JGRGGY A FIENTETNG T

Gy G T GG GTGGAAACAGTGAGTGATICAAGTGGGAGTTCTICAGAGTTACITC|TICC
s G T G GG T GG AAACAGTGAGTGAITICAAGTGGGAGTTCTCAGAGTTATCITCITCOC

St A PTG AGET A C A A AFRNA A AFITRNA A CAJGTIC CC A AGTG A C A C CPIERTRTNE C AFPRGIING C A [GT
v A PTG AGEE A C A A AFRNA A AFIRIRA A CAJGRC CC A AGICIGA C A C CRERTRTNE A AFE ARG C A JGT

OH C ' A C CATRE A A AfGGRG A C C A A ACFIRGIA A AJGRHC A AfGRG A C A AJGRG C CFRIENTNGER A AR A C [T
W C ' A C CATRE A A AfGIGRGI A C C A A ACFIRGIA A AJGRNC A AfGRG A C A AFGRG C CFENTNGEI A AR A C T

HUM: & ap e
UAM: [& e e N

D7
IUVRGE A GG A C A C
e G ARGRA C A C

D9
IUVENGE C C C AJGIA C A NG| A
WG C C C AJGIA C AJGIA

Alignment stats: °’M’: 293, °’I’: 1, ’D’: 0, ’X’: 10
Both human gene and its mapping are pseudogenes
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IGHV3-16

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITGGGEGGEGGG T C
VYyB G AGGTGCAGCITGGTGGAGT CITGGEGGGGAGGGTTGGT ACAGCCITGGGGGGT C

VR C C ARG A fGI A CFRNCFIN C CFINGRTNG] C A FJGIC CF C FINGHG A IR C A C CRENN C ARGRIN A A C AJGRINGI A C A
JEYE C C TG A NGIA CRRCFIN C CITRGRTRG] C ANGIC CFR CFIRGHG A FTE C A C CPERT C ARGRHA A C A CFERGIA C A

IVRTEGE A A CITRGEGRGI C C CIGIC A AJGRGICFI C C AJGRGI A A A JGEGEGHGE C FINGEGH A [GRTHRGRGEGT A FIN C Il GG
VYBT G A A CIT GGG TICCIGICIGAGGCITTICAGGAAAGGGGCITGGAGT GGG TEERNCTTGG

VR G TG A [GTRTRGEG A AFTRGRGI C AJGRT AJGIG A CJGIC A CJN AFTNGRINGEGI A CFT C CGRTNGI A A Gl C |G| C
VYBR G T AT T AGTTGGAATGGTGGTAGGATGCAC|TATGCGGACTCCIGT GAAGGGC

3 C 'GC A NN C A PTG C AR CFRN C C AJGIAJGIA C A AP C C AJGRG A AR CIR C C CFEENGEE A MY C FENGY C A
[N C /G A FTN TRl A C C AR CENC C AJGIAJGIA C A AP C C AJGRG A AJG CRll C C CFENGEE A BN C FENGY C A

Gy A A AJG A ACAGACIGGAIGAGICCIGAGG ACATGGCTGTGTATTACTGTGTGAGAA
e A A AfJGA AC AIGACIGG AGAGCC CIGIAJGGIACATGGCCIGTGTATTACTGTGTGAGAA

HUM:
UAM:

D7
HUM: v ooy i co e
VR C C FERGETNG

D9
SV GE A C ACAAACCHE
Wiy GE A C A CAAACCHE

|||| |||| EHHH

Alignment stats: °’M’: 279, °’I’: 5, ’D’: 5, ’X’: 12
Neither human gene nor its mapping is pseudogene
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IGHV (IT)-15-1

GENE ALIGN SEQ
VNG CRR AGETE A A ARGIC C CRRC AfGRANGIA C C CERCEN C CEENIN C A C C FINGETNG] C FENGET C FN C FINGHG
ARG CFR AGETE A A ARG C C CFRC AJGIANGIA C C CERCFRC CFRENIN C A C CFIRGRTRG] C FINGI C C N C FINGG

e A PRI C C A AFRNC AFNA A C C AfGEINA CRIN C CFN C CFIRGHG A JGI C FIRGRI A BN CFIRGI C C AJGIC C C C
JEYE A FNTE C CIGAFDC AFRA A C C AJGRE A CHINE C CJFlN C CFINGRGEGRGY C FENGRGY A FN CFIRG C C AJGI C C N C

/R C AJGGGAAGAAGCITGIAAGTGGGTCAGGTGTGEGT AGGT CACGAGGAAACACAC
VYBR C AG GG AAGG AIGCITGIAAGTGGGTICAGGTGTGT AGGTCAITGAGG AAGICACAC

St A RGTRGIC A ACCCRGCRENECFENC A AJGIAJGI C C AfGRRC A CC A CCFRC C AGAFRC C A C AFENE C
YE A GRA CAACCCIGCHENCFENC A ARGAJGREC C ARGRINC A CC A CCIC C AJGIAFRC C A C AFIE C

WM A G A AAAcAlGTT T T T cciTacal@clmanlgciiaccgiicic clBEACAATGAGTAAAC
UNEl A G A A AlGc Al a R dicclmacal@clmaalgicimacclmaciecanca AEIEEEGTACAC

VR C A C C AFTRGEG A FTNTRTNTE T AR A C A A A AJG A
W C A C C AFTRGHG A PRI AFNA C A A A AGIA

D7
VR C A C ARGRA A
JIYHE C A C AJG A G

D9
;i A C ACA A ACCPHERC
B A C A CAAACCHEHC

Alignment stats: °’M’: 257, °I’: 3, ’D’: 3, ’X’: 11
Both human gene and its mapping are pseudogenes
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IGHV3-15

GENE ALIGN SEQ
/R G AGGTGCAGCITGGTGGAGTCITGGEGEGGGEAGGCTTGGETAAAGCC CITGGGGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGEGGEGGEAGGCTTGGET CCAGCCITGGGGGGTC

Ve C C A A fGI A CFR CFIN C CFINGETRGY C A JGI C C BN C FIRGHGE A FIE C A CEENTR C ARG A A C G| C C FERGRGH A
JEYH C C TG A JGIA CFRNCFR C CITNGRTNG] C AJGIC CFR CFTRGHG A FINE C A CRINTRT C ARGRT A A C G| C C FTRGHG T

IUVETEGE A BGY C FTRGRGRGET C CIGI C C A JGRGY C FIN C C A JGRGEG A A f[GRGEGHGE C FINGEGH A [GRTRGRGRGRTTRGEG) C C |G T
JEYE TG ARG C FTRGRGRGT C CIGI C C AJGRGI CFI C C A JGRGEG A A fGRGGHGE C FINGHGH A [GRTRGRGEGRTTRGEG C C |G T

v AT A A A ARG C A A A A CPRING AFITRGEGETRGEGEGI A C A ACAGA CRRA CJGICFIRG|IC A C C CGRTNGI A A
e A ST A A A ARGIC A A ARG CPING A FINGEGRTRGEGEGI A C A A CAJGACFEA CIGICHING C A C CPHENGHEING| A A

S A FGGIC ARG AT C A C C AFRNCFRC A AJGIAGIAFIGIAFITTI C A A AAAACA CJG CFEGER AFE CFG C
[ovem A FGGIC ARG AT C A C C AFNCERN C A AJGIAGIAFINGIAFINI C A A A A AAC A CRENIERTNGER AR C FENGY C

el A A AlTGAAcaA@cclm@ranaccleale@arcacal@cclererarTacreTRAC CcREA
/NEM A A AlTGAACAGCCITGAAAACCIGAIGGACACIGEGCCIGTGTATTACTCT GENCI|T Al

HUM: [ogpy ¢ §i
UAM: [eg§ ¢ WX

D7
VR C A C A JGRTRG
UAM: [QV:SgeRy:y ¢ v ¢

D9
SV GE A C ACAAACCHE
Wiy GE A C A CAAACCHE

Alignment stats: °’M’: 291, °I’: 2, ’D’: 2, ’X’: 9
Neither human gene nor its mapping is pseudogene
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IGHV (IIT)-13-1

GENE ALIGN SEQ
VR C C CRENGRTRGI A AJGRINT A A CRR A AFINGEGI A G C AfGRA C ARG ANGIA A AFINA CIHA C AfGIA C C A GG
JEYH C C CPERGRTRG A AJGRTNT A A CFR A AfIRGEGIAGT C AfG A C AfG AJGIA A AfNA CITHA C AJGIA C C AJG G

;e A A FERI C FERG C C PRI C FINGI C A A AJGIC CRN CFINGRG A fTN C A CITNERI C A CRERGIA A A A C AJGIC
Ve A A FTRE C FTRG C C PRI C FINGI C A A ARGIC CPR CFINGEG A FINN C A CPTRTIN C A CFAIRGIA A A A C AJG(C

IyR AT A AfG CITT G AfTNC C AJG C AJGG CITTIC AfTTGACAGGGGTGGGTGTGGEGGTAATAAC
VEYEm AT A AfJG CITT G AT C C AfGC AJGG CITTICAITGACAGGGGTGGGTGTGGGTAATAAC

e A AT A AfT T CAAATAGAAGTTICITICAGT GGG ACTCTICCITTGAGTAAAAAGAITG
e A A/T A AfT T C AAATGGAAGTTCIHC A[GTGGGACTCTICCTTCAGTAAAAANGAITG

e A TR A A C A AFRC CRNC A A AFRRA C A CFRC AJGETNH C A GG A JGI A FTHTE C FE C FENTRTEE A A [G A FINGH A
e A AFRA A C A AFBRC CENC A A AFRA C A CRC ARG C A GG A JGI A FTE C FE C FENTRTE A A fG) A FENGH A

YR T T A A CCITG AGIAIG C|T|C AJGG|A AAAGT CCGTGTATTACTTTGAGGG A
ywem T T A A CCITGAAAGCTCAGGAAAAGTICCIGTGT ATTACTTTGAGGG A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SYHGE A C A CCAACCPHE
B G A C A CCAACCHE

Alignment stats: °’M’: 290, °I’: O, ’D’: O, ’X’: 4
Both human gene and its mapping are pseudogenes
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IGHV3-13

GENE ALIGN SEQ

/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITGGGEGGEGGG T C

VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT ACAGCCITGGGGGGTC

VR C C FING A fGI A CFR CPIN C CFINGRITRG] C A G C C N C FINGHG A FIRIN C A C C
WEVE C C TG A NGIA CFRCF C CIINGRTNGI C AJGIC CFE CFINGEG A FINE C A C ¢

TRl C AJGEE AGICFRA CfG A C
TG C AJGTE AGICFlRA CfG A C

VR A PG C A CRINGRGRGETN C CIGIC C A AfJGICHENA C AJGRGI A A A AGEGETY C FENGHGY A FGRTRGRGRGET C fN C A JG C
JEYE A PG C A CRINGEGRGRTT CJGIC C AJGRGICF C C AJGRG A A A AGEGHTY C FTRGHGY A FGRTRGRGRGET C fN C A JG C

VR A FERTRGEGET A C MG C FIRGRGRINGI A C C C AR A CAR AR C C ARGRGI C B C C [GRTRG] A A JGRGHGY C C |GY A [T
e T AT T G AT ACI TG AITGGTGACACATIACTHHAITGCAGACTCITGTGAAGGG CIT G AIIT

GO C A CC AFBRCFERNC C AfG ANGIA A A AFIRGIC C A AJGIA A CPIC CIENTRGEE AR CRENE C A A ARG A A C
e C A CC ARBRCERNC C ARG ANGIA A A AFIRGIC C A AJGIA A CI CRENITNGEE AR CRENE C A A ARG A A C

VR A fGE C CFTRGH A BGY A IG| C C f[GRGRGRGI A C A C JGRG| C FINGETRGET A FININ A C fIRGETRGI C A A G| A G A
e A PG C CITRG ANGIANG C C A AJGGI A C A CJGHG C FIRGHTNGHT A fTE A C FERGETRGI C A A G A |G A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 279, °I’: 1, ’D’: 1,
Human gene lost functionality in primate
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IGHV1-12

GENE ALIGN SEQ
VR C A JGRGRTRG] C A JG) C FINGEGETRG C A A FIN C FINGEGEGEGY C FINGE A [JGRGRTRGI A A G A A NG C C FERGEGRGEGI C C I C
JEVEE C A JGRGRTRGI C A JG) C FINGEGTRG C A A I C FIRGRGEGRGY C FTRG A [GEGRTRGI A AGIA ARG C C fERGEGRGT C C N C

Ve A fGETRGE A A GG CFIN C CHINGI C A A GG C PN C FINGRGE AR A C A C CRERN C A C CENA C PTG C FN A C [
JEVE A FGRTRG A AJGRGET CRNC CIITRGI C A AJGRGI C PN C FIRGRGI AFR A C A C CPERTC A C CFJA CFTNG| CFN A C [T

VR TG C A CITRGEGRGET A FIRGI A C AJGRGIC C C CRERGEGI A C A A JGEGHGH C fINTRG] A A FTRGRGI A C A JGEG A FTT T
MY TG C A CITRGGRGTRG C Gl A C AJGIGRTI C C CFAERGEGI A C A AJGG A CINTHG] A [GRTRGRGI A C A GG A T T T

o T AGT T ATTTGAGAGATTTTTCATACAACATTTATTCITGTAAGCAAATTT(C
VYERT AG T T ATT TG AGAGAITTTTTCAITACAACAITTTAITT CITGT AAJGCAAATTTC

Rl A GGG ATTGTAIGAA[TGAA[TCA sl AT A A CAAABRCIINGA CACANG A A CPFINEC CPE
e A G GG AT TGTAGAATGAATEEHT ACATTIAACAAATCITGATACAGAATCITTCCIJT

SO C TG A AFRIC A AR CITRIENINGET A A A C AFC A AT CITG A AFTIC A AFTRGT TG A A AFE A
el C ' GI A AFRC A AR CIERIINGEI A A A C AFNC A AP CING A AFTNC A AFTRGETINGET A A AR A

D7
VST C A BGE A
WEWVER T T C A IGY A

D9
yH A A CFR C BN A C FINT
LR A A CFR C R A C FTNT

Alignment stats: °M’: 287, °I’: 2, ’D’: 2, ’X’: 7
Both human gene and its mapping are pseudogenes
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IGHV3-11

GENE ALIGN SEQ
/R C AGGT GICAGCITGGTGGAGTCITGGEGEGEGEAGGCTTGGETCARIAGCCITGGAGGG T
B G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGTHERIACAGCCTGGEGGEGGGGEGT

VR C C CRERGE AGI A CR CFR C CFRENGETNGY C ARGI C C N C FINGEGE A FININ C A C CHIIN C AJGRINGI A CENA CFR A C
WEYH C C CRERGE AGI A CRRCFR C CRENGRTRG C ARG C CFR CPINGEGI A AR C A C CITIN C AJGRINA A C C A AFH A C

Ve A FTNG A BGY C FIRGRGE AN C CIGIC C AJGRGI C I C C A JGRGHG A A JGEGEGRGY C FENGHGY A FGRTRGEGEGET I C A FIY A
JivE A FTG A PG CFIRGRGEGET C CIGIC C AJGRGICITH A C AJGRG G A AJG GG A C THG Gl A \GETRGEGEG T I C A fT A

VR C A TR A G A fGTH A PG T A FGRTH A [GRTRTH A C A CA A ACJRA CIGIC AJGIA CPE CFERGRTNG] A A JGRGG C
[ONEm C A FIERI A [GRTRGRG G AITAGT AIGTTACACAAGCTACIGCAIGACITCIEG T GAAGGG C

S C G AR C A C C AFRCERC C ARGIAJGIA CAACJGICCAAGA ACFEC A CFINGHE AN CRINGIC A A ART
e C G AT C A C C AFRCERC C ARGRGRGIA C A A CJGICC A AGA ACFEC A CFRERGHEE AN CRIENGIC A A ART

SUVRGE A A C ARGIC CFTNGI ARG AJGIC CJGIAJGEGI A C A CJGEG C FTRGETNGHTN A FINT A C FERGETRGY C 16 A |G A IGY A
WG A A C AJGIC CFTRG A Gl A RGN C Gl AJGRGI A C A CJGHG| C FIRGETHGET A FTTE A C FERGRTRGRT G A A A C A

D7
VRN C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 278, °’I’: 2, ’D’: 2, ’X’: 16
Neither human gene nor its mapping is pseudogene



IGHV5-10-1

GENE ALIGN SEQ

IVEGE A ARGRTRGI C A JG) C FINGEGETRG C AJGRI C CJIGHRG A JGIC AJGI A JGEGRTRGIA A A A ARG C C CGRGRGHG A fGHT C
YE G AG G TG CAGCITGGTGCAGTCITGG AGCAGAGGTGAAAAGGCCCGGGG AGT C

VR C FERGE A fIGRGE A ' C FIN C C PRGN A A fGRGRGTE C FINGEG AR A C AJGICRERTIN A C C AJG C I A C FTRGRGH A
JEYET C TG A fGRG A T CFN C CITRGHET A A fGRGRGHTE C fFINGEG AR A C AJGICIIRTIN A C C AJG C T A C FTRGG| A

VR C ARG C FTRGEGRGTRG C /G C C AJGIAFINGI C C CIGRGEG A A A JGIG C C fINGEGH A [GRTHRGHG] A FENGRGEGEG A |GG

YBT A AJG CTGGGTGCGCCAGATGC CITGGGAAAGGCTTGGAIGT TG ATGCI|GG AT A

SEE A PTG A B C C P A JGRTRG A C I C FENT I

AFRA CC AN

ACFEACAGCCCIGREC CEERRNC C A AJG

JEVHE A PTG A M C CFD A JGT G A Rl TN C CIGIAFD A CC AlGARET A C AJGIC C C AFNC CFIEINC C A AJG

GG C C A CIGREC A C C AFRCFERC ARGICFINGIA C A AJGRNC C AN C ARG C A CFERGI C CFNA C CFING C A |G
G C C A C AFBRC A CC AFRCERC ARGIC CfGIA C A AJGENC C AFRC ARG C A C C]GIC CENA C CHING C A |G

ST GG A NG C AJGIC CRIRGIA AFGG C CFCIGRGIA C A C CJGC C AFTNGEE A TN A C FENGRTNG C Gl ANGI A C A

[ETGEGI A C C AJGIC CRIRGIA AFGRGI C CRNCIGRGIA C A C CJGIC C A FTNGHEE A FENE A C FENGETNG C [GY A fG el A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
YH CFARA A A ACC CRE
VR C A A AAACCCHE

Alignment stats: °’M’: 275, °I’: 4, ’D’: 6,
Human gene lost functionality in primate
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IGHV3-64D

GENE ALIGN SEQ
Ve A FTEGEG A [GRTT C FERGEG C FIRGH A G C FENGEGRGETT C FN C C FIITNGETRTNG C C AFINTRTNI A A A AJGEGET A A
isvyem AT GG AGT T CGGG CITGAGCITGGGTTCTCCTTGTTGCCATTTTAAAAGGT AA

Gy T T C A/T GG AGAACTAGAGAITAGTGT GAGTGGACGTGAGTGAGAGAAACAGT
VYBT T C A/T GG AGAACTAIGAGAITAIGTGT GAGGGGATGTGAGTGAGAIGAAACAIGT

Gy G G AT A'TGTGTGGCAGTTTICITGIACCTTGGTGTCTICTTTGTTTGCAGATGTC
YyBm G G AT AATGTGTGGCAGTTTICITGIACCITTGGTGT CTCTTTGTTTGCAGGTGTC

Gy C AG T GTGAGGTGCAGCITGEGGETGGAGTCTGEGEGEGEGEAGGE CTTGEGETCCANGCCITGEG
B C A/G T GTGAGGTGCAGCITTGTGGAGTCTGGGGGAGGCITTGGTACAGCC C|TGG

SO GEGEGRGRT C C CHING A GIA CRRNCF C CFINGHTI C A G| C CFH C FINGHGI A FIN C A C CFENE C A JGHI A }G| C [T
[ GEGEGRGRT C C CPING A G A CPEIN CHFIN C C FIRGEING] C A G| C C N C FINGHGI A FI C A C C BN C A JGEI A §GY C I

Ve A PTG C PR ARG C A CRERGEGRGET C CfGIC C AJGRGI CIN C C A JGRGEGE A A JGRGEGY A C FTRGRG A A FIN A FTRGET T
v A PTG C ' A FTRGE C A CPERGEGRGHIN C CIGIC C AJGRGICFN C C A JGIGRG A A JGRGEGI A C FENGRGY A A FINGEGHG T A

VR C ARG C I A BT A G A [GRT A A FIRGEGRGRGEGET A |G C A C AR A CRRA CJGIC AJGIA CFR C CGETRGI A A
[ovieam s C ARGI C P AT A A P A FGEITRGEGTNGEGRGEGG I A (G| C A C AR A CPE AFTNGIC ARG A CFE C CGHRING| A A

IVENGEGEG C AJGIARTRE C A C C AFRNCINC C AJGIAJG A C A AfTRNC C A AfJGIA A C A CJG|C NG A FIN C FINT C
R GEGGI C ARG AN C A C C AFRNCREINC C AJGIAJNGIA A A AFIRGIC C A ARG A A C A C A CFRENGHER A BN C FEN C

Gy A A AfT G AJG C AJGT C/TGIAGAGICITGIA[GGACACIGGCITGTGTAITTACITGTGTGAAA
e A A AfT'G AJG C AJGT Cf TG AJG AfGICITGIAGGIACACGGCITGTGTATTACTGTGCAAAA

HUM:
UAM:

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

D9
UG A C A CA A ACCHE
el A C AfGGA A A C CFE

QR
= | =

Alignment stats: °’M’: 433, ’I’: 0, ’D’: 0, ’X’: 19
Both human gene and its mapping are pseudogenes
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IGHV3-7

GENE ALIGN SEQ

/R G AGGT G CAGCITGGTGREGAGT CITGGGEGEGEAGGEGCTTGEGTCCAGCCTGEGEGEGEGEGET

EVEGE A [GRGRTRGY C A IG C FIRGEGETRGY C -

GTCTGGGGGAGGCITTGGTACAIGCC|ITGGGGGGT

VR C C CRENGE AGI A CF CF C CEENGETNGY C A JGI C C B C FINGEGE A FININ C A C C FITIN A \GI A IGY C BN A FENTRGEG
JEYH C C CRERGE AGI A CFICFR C CPENGRTRGY C A G| C C I C FINGEGE A FININ C A C C TN A \GH A IGI C fI A C FTNGG

Ve A PTG A BGE C FIRGEGRGETN C CIGIC C AJGRGI CFH C C A JGRGHG A A JGRGRGRGY C FENGHGY A FGRTRGEGRGETRGEGI C C A A
JEvE A PTG A BGY C FIRGRGRGET C CIGIC C AJGRGICF C C AJGRGG A A A FGRGRGY C FTRGHGY A FGRTRGRGRGETRGNGI C C A A

YR C AT A A AJGC A AJGATGGAAGTGAGIAAATACTATGTGGACITCTGTGAAGGG|CC
Y C AT A A AJG C AAJGATGGAAGT GAGIAAATACITIAITGT AGACITCITGTGAAIGGG|CC

SOHGE AR C A C C AFBRCHENC C AfGAJNGIA C A ACJGICCAAGIAACIHNC ACFENGEE AFRE CFEENG C A A AFDNG
e GE A TR C A CRRAFRR CHNC CIGRGI ARGIA C AJGICIGIC C A AJGIA A CFN C G C FERGETN A BN C FENG C A A A FING

GlyR A A C ARGIC CFRENG AJG A G| C CIGIAJGRGI A C A CJGEGY C C IGETRGHT A FIT A C FINGETHG] C el Gl A IGY A |G| A

(W A A C ANGC CRENGIANG AJG C CFR ARGEGIA C A CJGHGH C FINGETRGHT A FENT A C T

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 282, °I’: 4, ’D’: 4,
Human gene lost functionality in primate
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IGHV3-6

GENE ALIGN SEQ

IVENGE A G A FTRGY C A BG C FIRGEGETH A BGY A JGRN C FTRGHGE A fGIC A A A CPTRITRGIA C A A ARG C C FENGEGRGTRGET C C
(B G AG AT GIC AIGCITGGTIAIGAGT CITGG AGGAAACTTGACAAAGCCITGGGTGT|CIT

VR C AJG ARG A CRECRENC CHINGEINGI C AGIC C N C FENGRG A TN C A C CHINE C AJGRE AJGIC C AFNARNGIC A C
WEVE C PG ARGE A CIG CF C CHTNGRTNGI C AfGIC CFN C NG A TN C A C CHINE C AJGRE AfGIC C AFNANGIC A C

IVENGE C A CRERGEGEGET C C C C C ARGEGI CF C C A JGRGEGE A A JGRGEGHT C FINGI C A fJGRIRGEGRGET C C C A JGETNT A

MEYHG C A CRERGRGTRE C C C C CAJGGICFR C C AJGGIGI A A GRGEG T C FIRGI C A JGRTRGEGRGET C ' C A JGRTHT A

G/ T T AGTGGTAGTGGT]g

AJGT A CCATGT ARG

e T T A/GT AIGT AIGT GG T T ARMT A CCA|TH

CERA CIGIC ANG|A CPFl C FINGETNG] A A \GRGRGY C

e AT CEN A CIGIC AG A CIF C FENGETNG A A fGRGHGY C

S C G AR C A C C AFIRTNE C C AFGIAJGIA C A AFRA CJGIA A AAACFEC A CFINGEE AR CRIENGIC A A ART
e TG AR C A C C AFIRINE C C ARGIAJGIA CAAFRA CCAAAAACHECACANGTE AFNCREEG C A A ART

HUM: [CpSuegeayey ¢ - - - - - - - - -

YR T G AG A G|A
e T G AG A G A

D7

VRN A C JGRGETH A
[N C A FERGRGHI A

SV GE A C ACAAACCHE
E A C A AACCFERCCC

Alignment stats: °’M’: 269, ’I’:

12,

A CRENG AGEGG| C AJGI A GG AFTNG C AJG|CITNGI C AP ARG A C 1 C 'TNG

(WG A A C AJGI C CHING A fGY A NG C |l C FIRGH A [GRGY A C

’D’: 11, ’X’: 15

Both human gene and its mapping are pseudogenes
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IGHV (IIT)-5-1

GENE ALIGN SEQ

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

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

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

D7
HUM
UAM

C A CAFIG A
CiG C AFING A

D9

;i A A C CFR C C A GG A
VB A A A CFR C C A JGRGHG

Alignment stats: °’M’: 98, ’I’: 0, ’D’: 0, ’X’: 1
Neither human gene nor its mapping is pseudogene
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IGHV2-5

GENE ALIGN SEQ

VR C AJG AR C A C CRINING A A JGRGI A JGRIN C FIRGRGETS C CRR A C G CHINGRGRTNGIA A A C C C A CACANGIA C

WEVE C A GG C A C CFTNTRG A A JGRGI A JGRT C FTRGRGET C C PG C |G C FTRGRGRTRGI A A A CC C A CACAJGIA C

VR C CRNC A CIGICFINGIA C CHINGI C A C C N C FN C FINGEGEGETI C AN C A CFN C ARG C A C Il A JGETRGRG A |G
JEYH C CINC A CJGICFTNGIA C CIIRGIC A C CFENT C FN C FINGRGEGETT C N C A CFN C ARG C A CFE A JGTRGRGI A A

VR TG GRGRTRGETNGRGRG C FINGEGI AP C CIGRRIC AJGEC C C C C A M

GG AAAGGCCCTGGAGTGG C|T

[JEVEE TG GRCRTR G GGG C FINGEGI AP C CJGRTI C AfJGIC C C C C A ANGRGI A AJGGI C C C FINGRG A fGETRGRGY C [T

IUVRTEGE C A C I C A FTRTIN A FENTRGRGEG A FINGI A FINGE AFR A AfGICJGICFNA C AJGIC C C AJFIN C Il C FING A A JGY A
MEYE TG C A RGETH C A FTTT A FTNTRGRGEG A TG A FING AR A AfGICJGI CFINA C AJGIC C C AR C IR CFING A A JG| A

SHGY C ARGRGI CFRNC A C C AFRRC A CC A AJGRGIA CACCFHCCAAAAACCAGGTNGGTE C CAENRA C A
[ G C ARGIA CFRC A C C AFRCFERNNC C A AJGRGIA C A CCFHC CA A AAACCAGGH GG C CAENRA C A

Ve A FRGI A C C A ACAFIRGEGIA C C CIINGETRGEGI A C A C AfGIC C A CAFRATI A CHEGEINGI C A C A C AJG
e A FNGEA C C A AC AFRGEG A C C CRAERGRINGEGIA C A C AJGC C A C AFE AFTNE A CRENGRING C A C GG A |G

HUM:
UAM:

D7
i C A C A A AJNG
JIWHE C A C AJG A |G

D9
;i A C AAAAACCC
B A C A AfGIA A CCC

==
aQla

Alignment stats: °’M’: 292, °I’: 1, ’D’: 1, ’X’: 8
Neither human gene nor its mapping is pseudogene



IGHV4-4

GENE ALIGN SEQ

B EAHE B A B BEEER M DM eeEeE B -
vw: B EA Hl BN B B BEEEl il MM eeE -- NN

R A C C CRERGEIN C C CRNC A C C FINGY C fG) C NG C M C FENGEGEINGEGY CFN C C AR C A NG| C A JGHIN A JGRIN A A
JEYHE A C C CFIRGEI C C CFANC A C C NG| C fG C FTRGHEE C M C FENGRGTNGHGI C N C C AR C AJGIC A JGHIN A JGRTH A A

VR C FTEGEGRTRGRG A fGRTRTRGEGEGRT C CJGIC C AJGIC C C C C AGGIG A A [GRGEGHGY C FINGRGH A \GETRGHG A FITG
JEYHE C FTEGRGRTRGRG A fG) C FIRGEGEGRT C CJGIC C AJGIC C C C C AJGG G A AGRGIG| C C FTRGHG] A \GETHGHG A FTNTNG

IVRNGEGEG A A AR CRER AR C AP A FGRTRGRGRGI AJGIC A CCA ACPRACAACCCIGREC C CRRC A ARG A JGT
VYHR GGG A A AFRCIR AR C A A ARGRTRGRGEGI AJGIC A CCAACJBRACAACCCIGREC CCFEC A ANGAJGT

GO C G ARGRE C A CC AFRAFREC AJGRRNAJGIA C A AJGRRC CA AfGA ACCAGTNE CFEC C CRENGIA ARG C [T
e C G ARGRE C A C C AFRAFRE C AJGRRNAJGIA C A CJGENC C A AfGA A CC ANGRIENE CFEC C CHEENGY A A G| C I

SUVEGE A G C P CFIRGRTRGI A C CIGIC CIGI CGRGI A C A CJGRG C C JGETNGHTN A FINT A C FENGETRGY C IG A [GY A IGY A
e G A BGY C ' C FERGRIRGE A C CIGIC CIGICGRGI A C A CGRGI C C [GRTNGET A I A C FERGETRG C /G A |G A }G A

D7
VRN C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
SV GE A C ACAAACCHE
WEYERGETR C A C A AACCHE

Alignment stats: °’M’: 290, °I’: 2, ’D’: 2, ’X’: 4
Neither human gene nor its mapping is pseudogene
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IGHV1-3

GENE ALIGN SEQ
VR C A JGRGET C C A JG) C FINTRGETRG) C A JGRIT C FINGEGEGEGY C FENGE A [JGRGRTRGI A A JGI A A G C C FERGEGRGEG) C C I C
WEYE C A JGRGET C C ARG C N C [GRTRG) C A JGRT C FINGRGEGHGH C FING A JGRGRTRGI A AJGI A A G C C fERGEGRGNGI C C i C

VR A [GETRG A A JGEGETTIN C C NG C A A GG C PN C FIRGRGE AR A C A C CRERN C A C N A §G) C N A FIERNGH C FIY A
JEvEE A GG A AGEGET CRNC CIIRGI C A AJGRGI C PN C FIRGRGI AFR AR A C CRER C A C CJGIA CJFT A C FTRTHT A

IVETEGE C A FERTRGEGRGTNGY C /G C C AJGRGIC C C C CIGEGIA C A A A FGEGH C FINTHGH A [GRTRGHGH A FENGRGHG A FINGG
VEYETGE C A CITRGRG A FTRG C T C C AJGRGIC C C CFERGEGI A C A A AGHGH C FINTRGH A [GRTHRGHG] A FERGHRGEG A fTNG G

VR AP C A A CIGICFTRGRGI C A AFIRGEGEIN A A C A C A AAAFBAFINEC A C AJGIA ARGRTRI C C A GGG C A |G
oyvieim A P C ARG CIG CPINGRGI C A AFIRGEGEIN A A CACAAAAFRATREC AC ANG A ARGRTNE C C ANGGHG C A |G

VR A GEIN C A C C AFTRIIA C C AfJGRGRGIA C A C AFRC CJIGCIGAJGI C A C AfGIC CFN A C AFERGEG] A |G C FINGH A
e A G C A CC AFTRIE A C C AGIANGIA C A CJGRRC CIGICIGAGIC A C AfGC CFR A C AFINGEG A [G C FINGH A

IUVEG C ARG C CRING A JGIAFE CITRGI A AJGIA C A C GG C FINGETRGHT A FTR A C fTRGETRG C |G A IG A |G A
WHR G C AfGIC CIT G AJG AT ICIT GIAIGGIACACGGCITGTGTATTACTGTGTG AIGAIIG| A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 278, ’I’: O, ’D’: 0, ’X’: 18
Neither human gene nor its mapping is pseudogene
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IGHV (IIT)-2-1

GENE ALIGN SEQ
Gy G A AFGT T T A CITG ATGGAGTICAGAGGGGGAAAAATTTTACAGCCCAGTGGELT
svyB G A AIGTTT A CITGATGGAGTICAGAGGGAGAAAAATTTTACAGCCTAGCGGTT

IUVEGE A JGEA CRNCERIC CRINGI C A A ARGIC C Il C FINGEGETRININ C A C C FITNI A C FINGEGETNI A C A G| C A FINGH A
VG A G A CITICFRIC C CRGIC A A ARGIC CJE C FINGEGETRTNI C A C CFIINTNI A CFINGRG C A C C G| C A TG A

IVENG C FITRGEGET C C AfGIC AFITRGI CITRIN C A C A A C A GGG A I A [GRGRTNGETRGEGRGRTNGI C C A A C A GG
VEYEG C FTRTRGEGET C C AfGIC AFTRGICITRIN C A C A A C AJGGG AT A GGRTNGETGEGRGITNGI C C A A C AGT G

3H A FGTRGI A MR C A AFGRE ARG A AR CFN C AJGGRGTT N A CITICIRC C AfTRGIANGEE A C A A AfBRA A AT
e A G T G AT CAAGTAITGAATTICITNC AlGGG T TACTCITCCATGAGTACAAAJTAAAJT

ot A A CAAFBRCERNC A ARG C A ACACCC CPHETIINEA AGTNG C AGRE CAENGIC CRERR A C A ARG A C C
e A A C A AFBRCERNC A ARG C A ACACCCPHEINNC A AJGRINGI C AJGRE CRENGIC CRERR A C A ARG A C C

Sy A AT CIT G|A A AGICCAAGGACAAGGTCATGTATTACITGTG AGTG| A
ywHm A A'T CITGAAAGCCAAGGACAAGGCCATGTATTACEERET G AGTG A

D7
VR C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VG A C A C A A ARG CJT
JEVEGE A C A C A A ANG CPIT

Alignment stats: °M’: 281, °I’: 1, ’D’: 2, ’X’: 8
Both human gene and its mapping are pseudogenes
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IGHV1-2

GENE ALIGN SEQ

VR C A JGRGRTRG] C A fG) C FINGEGETRG) C A [GRT C FINGEGEGEGY C FINGE A [GRGRTRGI A AJGI A A G C C FERGEGRGHG) C C I C
JEYEE C A JGRGET C C A G C FINGEGETRG C A JGRT C FTNGRGEGHGY C FTRG A [GRGRTRGI A AJGIA A A C CRERGRGRGI A C C Il C

Ve A fGETRG A A GG CFIN C CHINGI C A A GG C PN C FIRGEGI AR A C A C CRERN C A C CJGHG C F A C BN A FIY A
JEvE A GG A AJGAFD CFRC CIIRGI C A AJGNGI C PN C FIRGRGRTRT A C A C CFER C A C C AJG CF A CJFH A FT A

VR TG C A CITRGEGEGTNG CIGIA C AJGRGIC C C CRERGEGI A C A A JGEGHGH C FINTHGH A [GRTHRGHG] A FENGHRGHG A FTNGG

PEVE TG C A CITRGEGRGRTRGY C Gl A C AJGRGIC C C CHENGHGI A C A GG GG C FINTRGY A [GRTHRGRG] A FENTRGEG A C |GG

;i AP C A ACCCFERA AC A GG GGG C ACAAACERATGCACANG A AGTNINE C AGGE CK

T

e AP C A ACCCFERA AC AGRINGEGENA A CACAAACFHEACIGC ACANG A AGTNINE C AGGGE C AR

HUM: & G C ACCAFGACCAGGIGA CACIGERNC CAFNC AJGIC ACANGC CRNA C AFNGEG A [G C T
[ G A G CIGIC C AFIRGIA C C ARGRGRGIA C A CJGRINC C AFNC AfGIC A C AJGIC CFR A C A FINGEG A §G| C I

SIUVEGE A G C A NGRG C FTRGH A G AP CFIRGI A CJGIA C A CJGRG C C JGETRGHTN A FINT A C FINGETRGY C }G A |G A IGY A

(G A NGE A ARGIC CPTRG A JGY A BN C FINGI A fJGRGI A C A C AJGIC C A C CFlN AT A C PTG G Ry

D7
VRN C A C A JGRTRG
WEWVHE C A C A JGRTRG

D9
VRGN C AfGRA A A C C C
WEVERGET C AfGRA A A CCC

Alignment stats: °’M’: 273, °I’: 2, ’D’: 3,
Human gene lost functionality in primate

95

)XJ :

N
o

GIAG AIG A



IGHV (IT)-1-1

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

VR C C ARGRGRGRGI C AJGIC A C A C A CHIBIEIC AJGIC C C ARGIC CFENTRIN C FERGRGRGI C C A A CERCEINC C Al C

WEVH C C ARGRGRGRG C AJGIC A CACACHIREC AJGIC C C ARlC C CFTRIN CFENGEGEGIC C A A CFERGEIN C C Al C

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

GIVRNGEGE C C A AJGRGEG C AJGRGEGI C CIGIC A C AR C C CIGETRGEGEG A
WEWHRNGEGE C C A CIGRGRG C AJGRGEGIC C A CACAFINEC C C AFTRGG A A

D7
IUVRGE A C ARGE A A
WEVEGE A C ARG C A

D9
Sy GE A C A CAAACCPHE
VG A C A C A A AFE CIT

Alignment stats: °’M’: 171, ’I’: O, ’D’: 1, ’X’: 10
Human gene gained functionality in primate
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IGHD1-1

U9

VR C A G A BT C FERGE A A

WEVEE C A G A FTRT C FERGE A A

ur
VR C A C [GRGETRG
VR C A C A JGRTRG

GENE ALIGN SEQ
UGG A C A A CPIRGRGI A A CIGlA C
v G G T AT A ACITGGAATGAC

D7

VN C A C C JGRTRG
WEWVE C A C FESGETRG

D9

IUVEGET C C A A A A CFC
(VWHRGEE C C A A A A CPFING

Alignment stats: °’M’: 15, °I’: O, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHD3-3

U9

W/ A G GTTTGGGGT

el A G GTTTGGGGT

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

GENE ALIGN SEQ

G T AT T ACGATEEMT T T TGGERIAGTGGTTATTATACC
VWHR G T AT T ACT AT ACGEEERNT GGTAGTGGTTATTATAAC

D7
HUM
UAM

CA C AJGTHG
C A C AJGITNG

D9

;i AR C AAAAACCC
W AR C A AAAACCC

Alignment stats: °’M’: 26, °I’: 3, ’D’: 3, ’X’: 2
Human gene lost functionality in primate
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IGHD4-4

U9

UV GG C FESTE T TG G

UAM: | O e e e

ur
VST A C FERGETNG
UAM: [y o cou e

GENE ALIGN SEQ
TG A CFRA C AfGRR A A CFA C
[T G A CFRA C AfGRR A A CFRA C

D7

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

D9

VR A GIC A A A A A CPFING
(VWHRGG A A A A A CINGHG

Alignment stats: °’M’: 16, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHD5-5

U9

IUVETEGE G A FENTSGET C

BT G G T T AT T G T|C

ur
UEEGE A C FERGTNG
UAM: | ey i ch e

GENE ALIGN SEQ
VGGG AR A C ARG C P A FIRGEGETT A C
VR GG A A FTH A FERGRGH C fIN A C [GRGETH A C

D7

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

D9

UVE A fGIC AfGIC A A C C A
[ A G C AfGIC A A C C A

Alignment stats: °’M’: 16, ’I’: O, ’D’: 0, ’X’: 4
Neither human gene nor its mapping is pseudogene
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IGHDG6-6

U9

VR A A JGEIERTET C FENGE A A

EVEE A A JGRTRTET C FENGE A A

ur
VR C A C A JGETRG
VR C A C A JGRTRG

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

D7

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

D9

VNG C C AfGRA A A C CC
[WHGY C C AfGRA A A C CC

Alignment stats: °’M’: 16, ’I’: O, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHD1-7

U9

VR C fGRGY A BT C FERGE A A

WEVEE C [GRGY A FTRT C FERGE A A

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

GENE ALIGN SEQ
UGG A R A A CRIRGRGI A A CFNA C
VR GG AR A A CITRGRGE A A CFR A C

D7

IUVEE C A C FERGETRG
WEWVE C A C FESGETRG

D9

VRGN C C A A A A CJGG
(VWHRGEE C C A A A A CPFING

Alignment stats: °’M’: 17, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHD2-8

U9

Gy A GG ATTTTGTG

e A G G AITTTTGTG

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

GENE ALIGN SEQ

el Al G AT AlTTaT ARMCITAATGCT GREIT AEMIT G CT/ATACC
W/AEM A GG AT AT TCT ACEEIEERIT CGTGGTAlGCcTGcTaclacc

D7
HUM
UAM

CA C AJGTHG
C A C AJGITNG

D9

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

Alignment stats: °’M’: 25, °I’: 4, ’D’: 4, °X’: 2
Both human gene and its mapping are pseudogenes
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IGHD3-10

U9

W/ A G GTTTGGGGT

el A G GTTTGGGGT

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

GENE ALIGN SEQ
G T AT T ACTAITGGTTCIGGGGAGT TATTATAAC
YR GT A ST A CFE A B A FGETRGRGRTNGEGRTN A C CRR AT A C A A C

D7

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

D9

;i AR C AAAAACCC
W AR C A AAAACCC

Alignment stats: °’M’: 23, ’I’: 0, ’D’: 0, ’X’: 8
Both human gene and its mapping are pseudogenes
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IGHD4-11

U9

UV GG C FESTE T TG G

UAM: |6 eT o e e e

ur
VTG C FERGTG
UAM: [y o cou e

GENE ALIGN SEQ

VTG A CPR A C AJGRIIEEEEEE A A CRNA C

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

D7

HUM: [ogu§ /' g ¢ ¢
WAV C A C A JGRTRG

D9

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

Alignment stats: °’M’: 16, °’I’: 3, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHD5-12

U9

IUVETEGE G A FENTSGET C

BT G G T T AT T G T|C

ur
UEEGE A C FERGTNG
UAM: | ¢/ opoy ¢ vy e

GENE ALIGN SEQ

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

D7

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

D9

UVE A fGIC AfGIC A A C C A
[ A G C AfGIC A A C C A

Alignment stats: °’M’: 18, °’I’: 1, ’D’: 4, °X’: 1
Neither human gene nor its mapping is pseudogene
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IGHDG6-13

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

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

GENE ALIGN SEQ

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

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

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

D9
VNG C C AfGRA A A C CC
[WHGY C C AfGRA A A C CC

Alignment stats: °’M’: 21, °I’: 3, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHD1-14

U9

VR C fGRGE A BTN C CfGR A A

WEVEE C A G A FTRT C FERGE A A

ur
VR C A C ARG C |G
VR C A C A JGRTRG

GENE ALIGN SEQ
VGG AR A A C CIGRGIA A C C A C
VR GG A A CITRGRGI A A CFRN A C

D7

HUM: [opwSgey @ ¢ e
WEWVE C A C FERGET C

D9

IVRGET C A A A A A CFITNG
(VWHRGEE C A A A A A CPFNG

Alignment stats: °’M’: 14, °I’: 0, ’D’: 0, ’X’: 3
Neither human gene nor its mapping is pseudogene
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IGHD2-15

U9

Gy A GG ATTTTGTG

e A G G AITTTTGTG

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

GENE ALIGN SEQ
;e A GG AT ATTGT AGTGGTGG T AGICITGCITIACTICC
e A GG AT AT T GT AGTGGTAGT GG CITGC|TAC|GICC

D7

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

D9

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

Alignment stats: °’M’: 28, ’I’: 0, ’D’: 0, ’X’: 3
Both human gene and its mapping are pseudogenes
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IGHD3-16

U9

Gyl A GG T TTGAAGT

el A G GTTTGGGGT

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

GENE ALIGN SEQ

;i G T AT T AITGATTACGTTTGGGGGAGT TIAITCGTTATACC
VB G T A TIEEEERE G AT T AITGTTTGGGGAAGTTATC|GTTAITACTC

D7

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

D9

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

Alignment stats: °’M’: 32, ’I’: O, ’D’: 3, ’X’: 2
Both human gene and its mapping are pseudogenes
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IGHD4-17

U9

UV GG C FESTE T TG G

UAM: |6 eT o e e e

ur
VST A C FERGETNG
UAM: [y o cou e

GENE ALIGN SEQ
TG A CP A CIGRGRINGI A CFN A C
VR GEG  CRR A C ARGRINA A CFIC C

D7

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

D9

VR A GIC A A A A A CPFING
(VWHRGG G A A A A A CFING

Alignment stats: °’M’: 12, °I’: O, ’D’: 0, ’X’: 4
Both human gene and its mapping are pseudogenes
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IGHD5-18

U9

IUVETEGE G A FENTSGET C

BT G G T T AT T G T|C

ur
UEEGE A C FERGTNG
UAM: | ey i ch e

GENE ALIGN SEQ

OV GET GG A F A C A Rl G C [N A FINGEGETNN A C

[WHR GGG A ' AP A CRENGRG C I A C[GRGRTRT A C

D7

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

D9

UVE A fGIC AfGIC A A C C A
[y A G CIGRGIC A A C C A

Alignment stats: °’M’: 18, °’I’: 3, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHD6-19

U9

VR A \GEGETRTET C FENGE A A

EVEE A fGEGT T C FENGE A A

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

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

D7

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

D9

VNG C C AfGRA A A C CC
[WHGY C C AfGRA A A C CC

Alignment stats: °’M’: 19, °’I’: O, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHD1-20

U9

VR C fGRGY A BT C FERGE A A

WEVEE C A G A FTRT C FERGE A A

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

GENE ALIGN SEQ
UGG A R A A CIIRGRGI A A CJGIA C
iy G G T AT A ACITGGAATG AT

D7

VN C A C C JGRTRG
WEWVE C A C FESGETRG

D9

VRGN C C A A A A CITNG
(JWHR AR C C A A A A CPHING

Alignment stats: °’M’: 15, °I’: O, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHD2-21

U9

Gy A GG ATTTTGTG

e A G G AITTTTGTG

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

GENE ALIGN SEQ

SE A BG) C A FT A PTG T GG GG TG A Bl C PG C BN A FTRE C C
svem A G G AT AT T GTIAGT GGTGGTREEAGCTGCITAC|GCC

D7

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

D9

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

Alignment stats: °’M’: 24, °I’: 4, ’D’: 1, ’X’: 3
Both human gene and its mapping are pseudogenes

115



IGHD3-22

U9

Gyl A GG T TTGAAGT

iR A G G T TTGAAGT

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

GENE ALIGN SEQ

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

HUM: [oQu:SgeRy:y ¢ v ¢

WAV C A C A JGRTRG

D9

;i AR C A AAAACERC
wWHm AR C A AAAACPERC

Alignment stats: °’M’: 24, °I’: 12, ’D’: 6, ’X’: 1
Both human gene and its mapping are pseudogenes
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IGHD4-23

U9

UV GG C FESTE T TG G

UAM: |6 eT o e e e

ur
VTG C FERGTG
[ VUETS A C FERGETT

GENE ALIGN SEQ
VTG A CPR A CIGRGRINGEGEE A A CRNC C
PEVERTGE A CFR A CRGRGRINGEGET A A CJIN C C

D7

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

D9

VR A GIC A A A A A CPFING
(VWHRGEG C A A A A A CFING

Alignment stats: °’M’: 19, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHD5-24

U9

IUVETEGE G A FENTSGET C

BT G G T T AT T G T|C

ur
HUM: [ ¢ fopey c e
SEVENGEGE C C A TG

GENE ALIGN SEQ
VS GET A BGE A IGE A FTRGRG CPNA C A AR A C
[SEVE G T GG A IG A FTRGRG I CFN A C A AfTR I A C

D7

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

D9

UVE A fGIC AfGIC A A C C A
[ A G C AfGIC A A C C A

Alignment stats: °’M’: 19, °’I’: O, ’D’: 0, ’X’: 1
Neither human gene nor its mapping is pseudogene
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IGHDG6-25

U9

VR A \GEGETRTET C FENGE A A

WEVEE A \GEGETRTRT C CJG A A

ur
ik C A C A NG C
VR C A C A JGRTRG

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

D7

GYHE C A C A A FTRG
VR C A C A A FTRG

D9

VG A C AfGGA A A CCC
G A C AfGGA A A CCC

Alignment stats: °’M’: 17, °’I’: O, ’D’: 0, ’X’: 1
Neither human gene nor its mapping is pseudogene
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IGHD1-26

U9

VR TEGEGE A BT C FERGE A A

WEVETEGEG A FTRT C FERGE A A

ur
HUM: [opu:Sgey ¢ ¢ v ¢
UAM: [og§ o e

GENE ALIGN SEQ
VGG A T A fGRTRGRGEG A G CPN A CFRNA C
YR GG A B A fGETRGRGEGY A \GI CFINA CIT A C

D7

HUM: [opu:ggey '+ ¢ v ¢
WEWVE C A C FESGETRG

D9

VRGN C C A A A A CITNG
(VWHRGEE C C A A A A CPFING

Alignment stats: °’M’: 20, ’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHJ1P

U9

VR C IGY C [GTRGET TG

UAM: [of €7 (e el e e

ur
IV C A C FERGRGY C

SR C A C FERGRGY C

GENE ALIGN SEQ

;e A A ARGRGHTNG C FINGRGRGRGRGI C C C CPAINGRGIA C C CJGIA C C CJGIC C CHINGEGI ANGIA C CJG C AJGIC C A C
Ve A A A RGEGETRG C FENGRGRGRGRGI C C C CRENGRGIA C CHIRGIA C C CIGIC C CRENGRGIANGEA C C A C AJGIC C A G

HOM:
UAM:

Alignment stats: °’M’: 50, ’I’: O, ’D’: 0, ’X’: 4
Human gene lost functionality in primate
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IGHD7-27

U9
UVE GGG T T GRG C [T

[WEVE GGG T TG RG C [T

ur
HUM

UAM

C A C FINGHITNG
C A C CJGITNG

GENE ALIGN SEQ
;e C BN A A C FENGEGEGRG A
VR C P A A C FTRGEGRGRGH A

D7

VN C A C A JGRTRG
UAM: [og§ c gy ¢ e

D9

;ieams A C AAAAACCA
[oyves A C A AAAACCA

Alignment stats: °’M’: 11, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHJ1

U9

IUVE TG GRGETET C FENGET

EVVE TG GRGRTETE C FINGY C

ur
HUM: [opu:Sgepyey ¢ v ¢

JEVE C A C C JGRTRG

GENE ALIGN SEQ

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

HUM:
UAM:

Alignment stats: °M’: 49, ’I’: 0, ’D’: 0, ’X’: 3
Neither human gene nor its mapping is pseudogene
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IGHJ2

U9

W/ T GTGTTTTTGT

Ve T G T GTTTTTGT

ur
UGG C FERGTG
UAM: |6 CTgeg ety e

GENE ALIGN SEQ

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

HUM: K8 ¢
UAM: o8 ¢

Alignment stats: ’M’: 51, ’I’: 0, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHJ2P

U9

IUVEGE C FINGETET C A FESGET

WEVEGE C FTRGETET C A FTRGET

ur
oy T AGT G TG

Ly T A G T G TG

GENE ALIGN SEQ

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

;e C FENGRGRG A A C |G C A

[SViH C FINGRGRG A A C IR C A

Alignment stats: °’M’: 59, ’I’: 0, ’D’: 0, ’X’: 3
Neither human gene nor its mapping is pseudogene
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IGHJ3

U9

VR A [GEGETRTET A FESGET C

VB G G GTTTGTGTC

ur
HUM: [opgepgey /v ¢ v ¢
UAM: |[oggepyey v c e

GENE ALIGN SEQ
T G AT GciTTTaA T Al TclTeeeeccarjlceccE, cRIAATGGTCcACCl@RclmclnT
WAEMT G ATGclTTT TG AlTaAlTclTecceccciirccccTcicEIITGGT cAaccl@ncliclne

HUM: K8 ¢
UAM: o8 ¢

Alignment stats: ’'M’: 46, ’I’: 3, ’D’: 3, ’X’: 1
Both human gene and its mapping are pseudogenes
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IGHJ4

U9

Gy A GG T TTTTGTG

iy A G G TTTTTGTG

ur
SEEN C A A FERGETNG

VR C A A FERGETRG

GENE ALIGN SEQ

ik A CPR A CPRENTRINGI A CHN A CEENGEGRGRGI C C AJGIGRGIA A C C CHINGRGET C A C CIGEE CFN C CHlN C A G
Ve A C N A C FTITRG A [GT A CFINGEGRGRGI C C AJGRGRGIA A C C CRERGECFN C A C CRGEI CF C CFIN C A |G

Alignment stats: °’M’: 46, ’I’: 0, ’D’: 0, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHJ5

U9

VR C A JGRII C FENTRGY C C

WEVEE C A JGRTRT C FINTRG C C

ur
VR C A A FESGETRG

VR C A A FERGETRG

GENE ALIGN SEQ

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

HUM:
UAM:

Alignment stats: °M’: 48, ’I’: 0, ’D’: 0, ’X’: 3
Neither human gene nor its mapping is pseudogene
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IGHJ3P

U9

WG GGGTTTTTGG

e A G G AITTTTTGG

ur
HUM: [oggey ¢ /ey v ¢

UAM: [ogey ¢ oy v ¢

GENE ALIGN SEQ

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

Alignment stats: ’M’: 49, ’I’: 0, ’D’: 0, ’X’: 1
Neither human gene nor its mapping is pseudogene
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IGHJ6

U9

W/ T GGGTTTTTGT

VB T G GGTTTTTGT

ur
HUM: [ogi§ /v v et e

UAM: oy /v v el e

GENE ALIGN SEQ

;e A FTE A CFN A Clell T A CENA CRNA CRNA C AFINGEGI A CIGHT C FINGEGEGHGI C AR A ARGGRGI A C C A
[ A P A C B A C GG e AFTGEG A CFTNT C FENGEG Gl A CFN A AJGRGGIA C C A

;e C \GRGRIN C A C CJGRIE CFN C CFlN C A NG

[JWHRTNGEGET C A C CIGRE CFR C CFEN C A G

Alignment stats: °M’: 47, ’I’: 5, ’D’: 14, ’X’: 2
Neither human gene nor its mapping is pseudogene
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