Human genes in HG38 (HUM) and their mappings (UAMs) in Chm13Terrt



IGHV (IIT)-82

GENE ALIGN SEQ
Gy A AGT C CITGT T G A AGICITTIACITGIA[TGGAGTCAGAGGGGGAAACATTGTATCAIG
syEm A A/G T C CfTGTTGA AGICITTACITGA[TGGAGT CAGAGGGGGAAACATTGTATCAIG

YR C C C ARG CIGRGRTI CFR C A C AJGIA CRRICENC CHINGI C A A ARG C C N C FINGY A FERTN C A C FIRTNGEI A C
VYR C C C ARG CIGRGRTNT CFR C A C AJGIA CFEICFNC CHINGI C A A ARG C CJl C fTRGY A FINTT C A C FIRTRGET A C

VT GEG  CPR A C ARG C ARG A fG C FTRTRGEGET C C AJGI C A JGRGY C FTRIN C A BTG A C A fJGRGHG A FTRTTEGETG T
VYT GG CPR A C ARG C ARG A G CITRTRGEGET C C AJGIC AJGHG C FTHTN C A FTRGI A C A JGRGHG A FTRTTEGETNG T

/R G GG T GGCAACAGTGIAIGT THATC A[GGGT T AC|TCITICCATGAGTACAAGTAAAIT
s G G G T GGCAACAGTGAGTTIAITNCA/GGGTTACTCTCCATGAGTACAAGTAAAJT

ot A A C AfGREC CC A AfGC A ACACCCHRTINNC A AGTNGC AGRECFRNA CCRERRA A A ARG A C C
e A A C AfGREC CC A AfGC A ACACCCHEINNC A AGING C AIGRECFNA CCRENRA A A ARG A C C

lye A AT G T G|A AAGICCAAGGACAAGACCITTGTATTACITGTG AGTG| A
e A A'T GTGAAAGCCAAGGACAAGIACCITTGTATTACTGTGAGTG A

D7
VR C A BN A JGRGH A
WEWVEE C A B A FGRGH A

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

Alignment stats: °’M’: 292, °I’: O, ’D’: 0, ’X’: O
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 JG) C FINGEGTRG C A JGRT C FTRGHGI C C A FTRG A JGRGRTRGI A A JGI C A G C C FERGEGRGNGI C C N 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
JEVEE A FGTRG A AGEGET CFN C CIIRGI C A A GG C FINE C FINGEGRTRT A C AJGRINTRT C A C C A C CJH A FENGRGTY A

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

VR C A A CACCPHHACACPHEGGGIA ACCCAACABAFNNGC C C AJGGG CHIC A C AJGG A C |G
e C A ACACCFERACACPHRGGIGIA ACCCAACAFANNGC C C ANGGEG CHENE C A C AJGRG A C |G

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 T TG CRN CRN C C AFIRGEGIA C A C CRRCHINGIC C AfGIC A C AfGC AFRA C CHING 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
WG C ARGIC CFER A A ARGEG C FIRGH A fGRGI A C AFTNGIGI C C A FTRGHT A FENE A C FERGRTRGY C JGY 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 ARGRA A AR C C

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene



IGHV4-80

GENE ALIGN SEQ
IVEEGETEG C A IGY C FIERGE C A FIGHGH A fGRTRGEGRGRGI C C C AJGRG A C FIRGEGRTNGI A A JG| C C FIIN C [GRGI A fGI A C C C |iF
PV GETG C A NG C FTRG C A FGRGH A fGRTRGRGRGRGI C C C AJGRG A CITNGIGRTRGI A A G| C CFTNT C [GRGI AGIA C C C T

IVENGETE C C CRNC A C ARG C G| C FENGEIN C BN C FINGEGRTNGI A CHN C C AR C A G| C A JGRITNGEGET A A C FTRGHG T
SEVERGETE C C CPC A C ARG C |G| C FIRGHT C FN C FINGEGETRGI A CFNC C AR C A G| C A GRTRGEGET A A C FTRGHG T

IVENGEGE A BGY C FTRGEGRGT C CPGIC C AJGRIN C C C C AJGEGEG A A fGEGEGHGE C FINGEGY A A FIRGRGY A FENTRGEG A fI A C
VEYE GG A PG C FTRGEGRGT C CPGIC C AJGEI C C C C AJGRGEG A A GG GG C fINGRG] A A FTRGRGY A fTRTRGNG A fT A C

lvE A FT C B A FTE A B A fGRTRGRGRG A \GRGI AGICFEINA CFRA C A C C C CIGRIN C C CHIN C A GG A [GRINTEG A |G T
[oyvieam A I C PN A PR A BN A BGRTRGEGRGH A FGRGI A JGICFINA CRRA C A CC C CJGRE C C CFR C A GG A FGETTNG A [GT

GO C A C C AFTRGEIR C A AFRNANGIA A A CJGRNC C A AJGA A CC AJGRTRINTNE C C CFENG A A G C FING A fG| C [T
e C A C C AFTRGEI C A AFNANGIA A A CJGRINC C A AJGA A C C AJGRTRINTNE C C CFENG A A JG C FING A §G| C I

VR C FINGTRGE A C C G C A
O/ NEm C FENGRTRGI A C CIGY C A

D7
HUM: [ e e g et e
UAM: |6 el (e g et e e

D9
IUVENGE C BN C AJGRGE A C C A
WEYEG C ' C AJGRGI A C C A

Alignment stats: °’M’: 261, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



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 AGIC C CPFHC A C AJGIA C C CEBCHENC C CHIEE A C C NG C G| C FERGETNGET 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
WEVER TG C C C CIGRTRG A F A A CJGI A GG C FI C C PG C FINGE A A G C FTRGRGY A F C C AP C AJGIC C C

/R C C C AJG GG A AIGGG AATGGAGT GG ATTGGGTGCATAGGTCATGAAGGGAGCA
VYB C C C AJG GG A AGGG AATGGAIGT GGIAITTGGGTGCATAGGT CATGAAGGG GAGCA

;i C A C AFTRE A CCACCCACPFRC CFRNC A AJGRINGEN C C AfGRRC A C C AFBIC C C C AJG AR C C GG
(YH C A C AFTRHA CCACCCACPFRC CFC A AJGRTNGEIR C C AJGRINC A CC AFNC C C C ANG AR C C GG

GO C C A AAAAAGC A GTIE CHNNC CAMA CAGICIIGAG CINA C AFTRGIANG C A ACA AJGC ACA
e C C A A AAAAGC AGRINE CRINEC CANA CAGICRNG AGICIRA C AFTRGIANG C A AC A AJGC A C A

VR A G C C AFIRGED A FINTRTTNE A AJGIC C A A ANG A
e A PG C C AFTRGET A BRI A ARGIC C A A AJGLA

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’: 274, °I’: O, ’D’: 0, ’X’: 1
Both human gene and its mapping are pseudogenes



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 CFINGT TG C A JGRT C FTRG I C AJGIC AJGAJGGRTRGIA A A AJG A C C CGGIG G 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

YR C C A CITRGEGEGTNGY CfG| C C AJGIAFINGI C C CIGRGEGI A A AJG A A CfINGEGY A [GRTRGRGY A FINGHRGEGEGE A |G C
VYT C C A CITRGGRGTNG C /G| C C AJGIAFINGIC C CIGRGRG A A AJG A A CFINGGY A [GRTHRGHG) A FTRGRGEGHG A |G C

;e A P CF AR C CRINGRGRGI A A CRRCFINGIAFA C C AJGIAFBRA C AfGC C C AFBC CFERE C C A AJGRG I C C A
JEYH A P C PR A M C CFTRGRGRG A A CFRICIINGI AN A C C AJGAJIA C AJGIC C C AFNC CHIINC C A AJGGIC C A

GO C G C A CC AFRCERC ARGIC CIGIA C AJGICFC C AJGIC AfGIC A C CIGC CFR A C CFENG C A JGEINGGY A
e C\GN C A C C AFRCRERNC ARGIC CIGIA C AJGICHC C AfGIC AfGIC A C CIGC CFR A C CFING C A JGEINGEGY A

IUVRG C ARG C CRINGI A AJGRG C CRR CIGRGI A CIGIC CJGI C C A FTRGHT A FTH A FESNTEGETRGETRG] A [G A
Gl C ARGIC CRENGI A ARGRG I C CE CRGRGI A CGIC CJGI C C A FINGHE A FENE A FENTSGETRGEING A (G A

D7
IVEGRGRGI A C C A
WEWVENGRGRGI A C C A

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

Alignment stats: °’M’: 294, °I’: O, ’D’: 0, ’X’: O
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
JEVEE C FTGEGRTRGRG A AR CPRINGEGIA AJGIAJGIA A ARG AR A C AJG C CFHA A CFIRGRTRT C N C A G| A GI C C [T

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
(YBR C C C AJG C AfGG CITT C A[GG A CAGGGGTTGGTGTGGGAGGCAAAAGC|GIAIGGG AT

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
e C A AGETRGEG A A BTG A GGG A C C CPNC C AfRC A AfRA C A A AMGA A A A AFEC ARE

;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 AFRC CPRC AJGRGRGI A C A C C CRENINGEIN C AfGIC A C AfGRRCFRNC C CFlNC 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
uem T G AJGA/G C CIGAGG AGAAGG CCATG TIATTIACTGTGAGAGA

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

D9
VR A C ARGRGRGRGI A C A C
WEVH A C ARGRGRGRGI A C A C

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



IGHV3-76

GENE ALIGN SEQ
Wy G A AIGT GT AGCITGGTIAIGAGT CITGGGGGAGGCTTGGTACAGC|ITTGGGGGGT C
YyE G A AIGTGT AGCITGGTIAIGAGT CITGGGGGAGGCTTGGTACAGC|ITTGGGGGGT 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
JEVEE C A FTRGRTRGI A CFRCFRN C CIINGRTNGI C AJGIC CRE CFINGRG AR A C A CIINTRT C ARGRTN A A 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
VY TGE C A CITHARGRGRTRGEG A C C A AJGICFRIC C AJGRGEG A AGG G A CINGEG] A [GRTEGRGRGET 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
EYE T A A FTRGE C 1 A [GRTRGEG T GRG A GG C AfTHAFE A CJRA CITNC AJGIA CIT CFIRGRTHG] A A GGG C C |GG T

TG A C C AFRCFRNC C AfGANGIA A AACACCAAGIAACITICACHEGTEANCING CAAAFRA AAC
eI G A C C AFBRCERNC C AfGANGIA A AACACCAAGIAACIECACH G ARECHNG 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
[N A FGTRTRT C A FIRTRG CHINGI A C A C CAFIRGEGI C CIGHH CFN A fTE A C FERGET A A IGY A IG A

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

D9
VG C A C A A ACCPRE
WEYERGETR C A C A AACCHE

Alignment stats: °’M’: 292, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



IGHV3-74

GENE ALIGN SEQ
/R G A GG TG CAGCITGGTGGAGTCCGGEGEGEGEAGGCTTAGTTCAGCC CIGGEGEGEGGT C
Y G AGG TG CAGCITGGTGGAGTCCGGEGEGEGEAGGCTTAGTTCAGCCITGGGGGGT 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
JEVH C C TG A NGIA CRRICFR C CITNGRTRG] C AFGIC CFR CFIRGHG A FTE C A C CPENT C A BGET A fG C T A C FTRGHGH A

IVETEGE C A CITRGRGEGET C CIGIC C A AJGIC R C C A JGEGEG A A f[GRGEGHGE C FINGEGETRGRTRGRGRGET C FIN C A C |G T
SV TEGE C A CITRGRGRGET C CIGIC C A AJGICFR C C AJGIGEG A A fGRGGHGE C FINGEGETRGRTRCGRGEGET C FIN C A C |G T

Ve A FTE A A BT A BGRTRGH A FIRGEGRG A [GEIN AFGIC A C A AJG CIRA CIG CIGRGI A CHIN C CIGEING A A JGRGHGI C C |G
v A FT T A A PR A BGRTRG A FENGEGEGY A FGRI AJGIC A C A AGICFRA CIGICIGRG A CIRIC CIGHINGI A A GGG C C |G

S AT C A CC ARBRCFERC C AJGIANGIA CA ACJGICCAAGAACACHIG CIENGEE AFE CHING C A A AFDNGH A
oyveam AR C A C C AFRCRERC C ARGIANGIA CA ACJGIC CAAGA ACACHKE CRENGER AFRE CHENG C A A AFINGH A

VR A C ARG CFING A JGIAFG C CIGIAGIGIA C A CJGG C FINGETEGHT A FTRH A C fTRGRTRG C A A G A |G| A
el A C ARGRT C FTRGE A fGY A fGY C CGIAFGRGI A C A C GG C FINGETEGHT A FEN A C FIRGRTNGY C A 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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene



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
PEYEG A [GEGRTRGY C A JG) C FIRGEGTRGRG A |G C C JGRGEGGRG A fGHGY C FTRTRGRGET C C A G C C NG GHG GGG T C

VR C CHINGE A A A CRRCFIN C CIINGEING] C A JGI C C N C FINGEGEGETN C A C C B C A FGRTRGHG C B C FENGY C FIY A
JEYHR C CITRG A A A CRRCFR C CIINGRTNG] C A JGI C C N C FINGRGEGETT C A C C I C A FGRTRGHG C ' C NG C FTY A

IVETEGE C A CFTRGRGRGET C C G| C C A JGRGY C fINTH C C JGRGRG A A A JGEGHGE C FINGEGH A [GRTRGRGEGRTTRGEG! C C |GT
VEYETRGE C A CITRGRGRGET C CGIC C AJGHGI C fTRT C CIGRGRG A A A JGGHGH C FINGEGH A [GRTRGRGEGRTTRGEG) C C |G T

Ve A FTR ARGEA ARG C A A ARGICRRRA A CARGRTRIN A CIGICIGI A C ARG C A N A FTRGY C FINGY C [GRT C [GRGHTRGY A A
e A ST A G A ARGIC A A ARG CFNA A CAJGRIRNA CIGICIGIA C AJGI C AFE A TG C FING C IGHT C fGRGHTNGY A A

VR A GG C AGRGETRTE C A C C AFRCHNC C AJGIAJG ARG AFTRIN C A A AfJGIA A C A CJIGRG| C G A FIN C FINGY C
[N A FGHGI C APGRGRTIN C A C C AFRNCRERNC C AJGIAGIAFINGIAFNII C A A ARG A A C A CJGG C IGEI A BN C FENGY C

Gy A A AFTRGEA A C AJGIC CITRGIA A A A CCIGIAJGEGI A C A CJIGEG C CIGRINGET A FINT A C FENGET A C I A |G A
e A A AFTRGEA A C AfG C CRERGIA A A A C CIGIAJGGIA C A CJGIG C CGRTNGHE A FINT A C FENGEE A C Bl A |Gl 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

Q|a
==

Alignment stats: °’M’: 302, ’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene



IGHV3-72

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETCCAGCC CIGGAGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT CCAGCCITGGAGGGT C

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
PEYE TG A CITRGEGRGET C CIGIC C AJGRGI CFI C C A GGG A A JGEGGHGE C FINGEGH A [GRTRGRGRGRTTRGNG) C C |G T

ot A CFRANG A A ACAAAGCFRA ACAGINIA CACCACAGA AR A CIGIC CHG CIGHE C FENGEINGI A A
e A CFRANG A A ACAAAGCFERA ACAJGININA CACCACAGAARE 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
[ A GG C ARG AR C A C C AFNCRERN C A AJGIAGIAFINGIAFINI C A A ARG A A CFE C A CPFENGHER A BN C FENGY 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 AFTRGIA A C AfG C CEERGIA A A A C CIGIAJGGIA C A CJGIG C CGRITNGHT A FINT A C FENGEINGY C BN A (G A

HUM:
UAM:

D7
VR C A C A NG C |G
s C A C A NG C G

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

QR
==

Alignment stats: °’M’: 302, ’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene



IGHV3-71

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
PEYEG A [GEGRTRGY C A JG) C FIRGEGTRGRG A |G C C JGRGEGGRG A fGHGY C FTRTRGRGET C C A G C C NG GHG GGG T C

VR C C NG A fGI A CFRNCFIN C CFINGETRGY C ARG C CF C FINGHG A I C A C CRENN C ARGRINGI A CFRNA CFRNA C A
JEYH C C TG A NGIA CRRCFN C CFITNGRTNG] C AFGIC CFR CFIRGHG A FTE C A C CPENT C ARGRTRGI A CFNA CFRA C A

IVETEGE A BGY C FTRGRGRGT C C G C C A JGRGI C f C C C JGRGEG) A A f[GRGEGHGE C FINGEGH A [GRTRGRGEGT A [GEGETTT C
VEVETEGE A BG C FTRGRGRGT C CIGI C C AJGRGI CFl C C CIGRGRG A A fGRGGHGE C FINGHGH A [GRTRGRGHRGT A [GEGHTRTT C

Gy AT T AJGAAACAAAGICITAATGGTGGGACAACAGAATAGACCACIGT CITG T GAA
el AT T A/GAAACAAAGCITIAAITGGTGGGACAACAGAATAGACCACGT CITG TG AA

S A GEGI C ARG AT C A C A AFRNCRRC A AJGIAGIAFTNGIAFTTI C C A A A AJGIC AFBNC A C CFR APl C FERG| C
oy A GG C ARG AR C A C A AFRNCRERNC A AJGIAGIARINGIAFNINI C C A A A AfGIC AFBNC A C CFl A BN C FERGY C

Gy A A ARTRGEA A C AJGIC CITRGI ARG AJGIC CIGIAJGEGI A C A CJGEG C C IGRINGHT A FINT A C FERGETRGY C IGY A |G| A
e A A ARG A A C AJG C CEENGI AJG AJG|C CIGIAJGIGIA C A CJGIG C C IGRTNGHT A FINT A C FENGEINGY 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’: 302, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



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
WEVEE C A JGRGET C A C C FINTRG A fJGRGRGE A [GRT C FINGRGET C C PG C |G C FTNGRGRTRGI A A A CC C A CACAJGIA 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
WY C CINC A C A CFINGIA C CIIRGIC A C CFENT C FN C FINGRGEGET CFN C A CFN C ARG C A CFE A JGTRGRGI A A

VR TG TRGRTRGETNG A JG| C FINGEG] A PN C CJGRIRI C AfJGIC C C C C AJGIGEGE A A fGRGY C C C FTNGHG A [GETRGEGY C FIT
[SEVE TG TRCRTRGETNG A JG( CFINGEGI AR C CJGRTI C AJGIC C C C C AJGGEGI A AGRG| C C C [TRGHG A [GRTRGHG C T T

IYRGY C A CF C A FERTRGH A FENTEGRGEGY A FINGH A FINGI AP A A AfRA CPRA C ARGIC A C AFICFR CFTNGI A AJGIA C
VEYEG C A CFT C AFTRTRGH A FENTEGRGRGY A FTRG A fTRGI AP A A AfJTDA CfTRA C AfGIC A C AJTICFR CITRGI A AJGIA C

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 ARNCERNC C A AJGRGIA C A CCFHC CA A A AACCAGGIINGIGEN C CRININA 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
e TG A C C A AC AFRNGGIA C C CRENGRINGEGI A C A C AJGIC C A CIGHI A TN A C FENGHING C A C [GRG) A I 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
B A C A AfGIA A CCC

Alignment stats: °’M’: 301, °’I’: O, ’D’: 0, ’X’: O
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
JEVEE C A JGRGRTRGY C A JG) C FINGEGEGRG) C A JGRT C FTRGH A fGRGH C FTRGE A [GRGRTR A A AJGIA 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 AJGRGET CRNC CIIRGIC A AJGRGICFINIE C CJGRGI AR A C A C CFERT C A CFTING C FTNGY C fN C C [

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
VYT G C A CITRGGRT TG C A A C AJGGIC C C CFERGEGIA C A AJG GG CINTHGI A A A GG A FTNGI A |G A TG G

s AP C A CACPININEA CAAFRGIGENA A CACCAACHEATGC A A AG A ANGRTENE C C AJGGHG C A G
e AP C A C A CPIRIRIR A C A AFIRGEGEINA A CACCAACFERATNG C A A AG A ARGRENE C C AJGGHG 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 CC AR A C C AGGGIA C ARG C C CRINGAGRGIA C ARG C CFR A C AFE A BG 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
[ GY C A RG] C C TG A fGY A BN C FIERGH A fGRGH| A C I C JGHGY C FINGETRGET A FEN A C FIRGRGHRGY C A A |G A I A

D7
VR C A C [GRGETRG
UAM: [oRuSgey ¢ ¢ e

D9
VRGN C ARGRGIA A C C C
WEWVENGET C ARGRGIA A C C C

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene



IGHV (IIT)-67-4

GENE ALIGN SEQ
Gy A AGT T C AFGT GG TGGAGTICAGAGGGGTAAACGTAGT ACAGCCCAGTGGTT C
vy A A/G T T CAGTGGTGGAGTICAGAGGGGTAAACGTAGT ACAGCCCAGTGGTT 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 FIRGHG A FIE C A C CPERTHTN C FINGRGI C A A C AJG(C 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 FGRGETTNGEGET C C AJGIC AJGIGICITRT C A C A A C AJGG G A FTRTNGETEGEGRTRGRG C FINGRG I C A A C 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 CAACAAGTGGGAIGTGCITICAGGTTTACTCITTCATGAGTATCAAAITA

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
ovieam A AT A A CRINGRGEIN C C ARGICIGIA C A C C CRININI C A CIGHINGI C A CFRRCFR A C CEENEN 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 ' A A C CRERGIA A AJGIC C A AFGRGIA C A AJGGHTTNGETNGET A AR A C FTRGRTRGY A fGY C FIENT

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’: 294, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



IGHV (IIT)-67-3

GENE ALIGN SEQ
VR C A G C C FTRGRG) C RGN C BN C M A BGY C C BN C FIIIRTRGI C A A AfGIC AFINC A AJGIAFENTH C A C C T
JEVEE C A NG C C FTRGRG C FENGTT C BN C FIN A BGI C C PN C FIIINTRGI C A A AfGIC AFINC A AJGIAFENT C A C C T

YR C A CRERGEA CRRA C ARG C AFRA A AFIRTRGIAGI C C C A NG A FINGEGE C FINGEGEGEGRG: A C A IG A [GRG C FINGG
WY C A CRERGEA CFEA C ARG C AFRA A AFIRTRGIAG C C C AJG A FTNGHG C FINGEGEGRGRG A C A NG A JGG C fTNG G

Gy A G T GGGTGGTAACAGTGA[TTGAITTCAAGTGGAAIGT TIC|TC AJGT G A|T|AT T|CI|T
e A G T GGGTGGTAACAGTGAITTGA[TTCAAGTGGAAIGT TIC|TCAJGT G A|T AT T CIT

UG C ARRIC ARG C AFR A AFIRGIA ARGIAFININC A C A AT C C C AfGRGRG A C A CC A AFRE A C C AJG|C A
G C ARRNC ARG C AR A AFIRGIA ARGIAFININC A C A AP C C C AfGRGRG A C A CC A AfTRE A C C AJG|C A

VR C AJGEE CIANC C CRENINA A A AFRA AR CFN A C ENTRGEG A A |G C FTRG] A f\GRGRGRGRG C FN C PR C A C A [GGG
e C AfGRR CFR C C CRENIN A A A AR A AR CE A CFEENITNGEGI A A IGI C FTNG A \GRGRGRGRG CFN CFRN C A C A JGGG

Gy G T AGGCAGTGTATTHACTGTGAIGAGA
VW G T A/GG C AIGT GT ATTAC|TGTGAIGAIG 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
Y A C ARGA A A C CFC

Alignment stats: °’M’: 275, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



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

pEYyBm G AT T T AT T G T|(CIT CCAGAIGIACAATGTICAAGAATAITG C|TIAIT AJTICITG|(CAAAITG

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
VYR GG C PG AT CPRTRGRTN A A A CC A AJGIA ACACAFNC AIGRHAFE AR C A CIIRGRTRG| C A A G| A GG A |G

D7
HUM
UAM

C A CAFIG A
C A C ARG A

D9

;i A C AFRA A A C CFlC
e A C AFBRA A A C CFlC

Alignment stats: °’M’: 99, ’I’: 0, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

17



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
ovE A FGEG ARG C ARG CFNA C AJGIC AJGRTN C AFTRGIC CFN A GEGETRG TG 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 FIRGHT C FN CFIRGRGI C C A CRERB C AR C A C A A C C A ARG C T A A PN A FENTRGEGY 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
[SEVEE C IGTRGRG A BN C FTRG  C C AJGRT C C C CIGRGRGHG A A FINGEGRGT TG 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 B C C BN A C FTNG

Alignment stats: °M’: 139, ’I’: 0, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



IGHV1-67

GENE ALIGN SEQ
WyR C AGGT G CAGCITGGTGCAGTCITGGEGGGATGAGATGAARGAAGGCITGGGGCAJTC
JYyEm C A|G G T GCAGCITGGTGCAGTCITGGGGATGAGATGAARGAAGGCITGGGGCAITC

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 GG A A ARGRE CFNC CIINGIC A AfGIA CIININGETRGEGI AFMA C A CCPRA C CFIRC 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
JEYET C 'R A FTRG I C A CFARGEGTRG CIGIC C AJGRGIC C C AFIRGI C A C A A GGG C FINTHG] A [GRTEGHGY A FTRGEG 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
e A AJG G AT GTGCCCIEAGTGAINGG CAJGICAINIAAGCITACGCAGAGAAGT T CCAGG

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 Gl C ARGIANGRE C A C C AFIRGIA C C AJGRGRGIA C A CAFNC CACIGANG C A C ANGC CFENA C AFINGHG A |G

Ve C FTNG ARG C ARG C CRING A JGIAFR CIIRGI A AJGIA C A CIGEGI C C A FTRGET A [T A C FTRGETRGEGRG] A IGY A |G| A
[N C "G A NGIC ARGIC CRINGH A PG AP CRIRGI A AJGIA C A CJGEG C C A FTRGHE A fTR A C FENGETEGRGEGY A 16 A |G A

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

D9
VRGN C ARGRINA A C C C
WEVEGET C ARGRTHA A C C C

Alignment stats: °’M’: 300, ’I’: O, ’D’: O, ’X’: O
Both human gene and its mapping are pseudogenes



IGHV3-66

GENE ALIGN SEQ
YR G AGGT G CAGCITGGTGGAGTCITGGEAGGAGGCTTGATCCAGCC CIGGEGGEGGGGT C
B G AGG TG CAGCITGGTGGAGTCITGG AGGAGGCTTGATCCAGCCITGGGGGGT C

VR C C NG A fGI A CFRN CFIN C CFINGETNG] C A NG C C N C FINGRGEGRTI C A C CIGRN C ARG AGI C A A CFRA C A
JEYH C C TG A NGIA CRRCFR C CIIRGRTNG] C AFGIC CFR CFINGGEGRTE C A C CIGET C ARG AJG C A A CFRA C A

IVETEGE A BGY C FTRGRGRGET C CIGI C C A JGRGY C fN C C A JGRGEG) A A f[GRGEGHGE C FINGEGH A [GRTRGRGRGET C FIN C A f[GHTT
JEYE TG ARG C FTRGRGRGT C C G C C AJGRGI CFI C C A GGG A A fGRGGHGE C FINGHGH A [GRTRGRGEGET C FIN C A [GTT

Ve A FTTEE A M A BGY C FERGTRGEGET A f\GI C A C AFINA CFRA CIGIC ARGIA CFIN C CJGEING A A JGRGEG] C C |Gl A T
[oy:vueam A PRI A B A NG C FERGETNGEGEIN A BGIC A C AFNA CRRA CJGC AJG A CFE C CIGRTRG A A JGEGRG C C iG) A FINT

GO C A CC AFBCFRC C AfGIANGIA C A AFIRNC C A AJGA ACACIGCIINGE AFRNCIINE C A A AFIRG A A C A
W C A CC AFBRCFRC C AfGIANGIA C A AFIRINC C A AJGA ACACIGCHNGTE ARRNCIINE C A A AFIRG A A C A

IUVRNGE C C FERGE A fG) A JG) C fIRG A [GRG A C A C IGRG| C FINGETRGT A FIE A C FIRGRT G C [G) A G A }G A
e Gl C CITRG A NG A G CFINGH A fGRGY A C A C GG C FIRGETNGEN A FINT A C FIRG TG C /G 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’: 293, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

20



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
AV C A A C A A CRERGRTRGETT C FN C CFENGI C A C Pl C FINTRGRGRG C MR A [GRTRGI A ARG CFRNCPFRI C A C AJGIA 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
JEYHR C CIRNCFR CER CFR C A C CHINGRTNG] C FENGET C N C FIRG C AR CFN C C AFfHC A C A A C C AJGTNG C fTNT

VR C C ARG C MGG A fG{ CFIRGI C AFNC C AFRIC A C C C C C CHIGIC A AJGRGI A A GGG A C FENGEGH A fG) C [GY A A
JEYHE C C TG C FTRGRG A fG{ CFINGI C AFINC CAFBIC A CC C C C CJGIC A AJGRGI A AJGRGRG A C FERGEGI A fGI C IGY A A

VR C A RGEGRTRG C A C ARGRGET C A FTRGH A FGRGRGH A fGRTRGI  C A C ARTRINC C A A CC C A CFERC CENC A AJG|A
JEVHT C ARGRGRTRG C A C ARGGT C A PTG A FGRGRGH A JGRTRG C A C AFTRINC C A ACCC A CFRC CFC A AJG|A

UG C C AfGRE C A CERAFE CFNC C AJGIAFINC C A CAFNC CA A A A A A C AGTIGIINTNE C CFENGEN A G
NG C C AfGRE C A CERAFRCENNC C AJGIAFINC CA CAFNC C A A A A A A C AGTRGEINTNE C CNGEN A |G

Ve C PG ARG CRNA C CRINGE AJGIC A A CA AfGRINA CACAACCAFGIA AFTRININE A AFRA C A A A AJGIA
[y viem C 'G AGCPRA C CRIRGIANGIC A A CAAJGRINA CACAACCANG A AFTRINTNE A AFRA C A A A AJGLA

D7
VR C A C A A CJG
JIWER C A C A A CJG

D9
VHGE AR A C A A ACCPRE
VR GE AR A C AAACCHE

Alignment stats: °’M’: 300, ’I’: O, ’D’: O, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-64

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGAAGGCTTGGETCCAGCC CIGGEGEGEGGT C
YyEG AGG TG CAGCITGGTGGAGT CITGGEGGGAAGGCTTGGET CCAGCCITGGGGGGT 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
JEVE C C TG A NGIA CIRRCFIN C CFTNGRTNG] C ARG C CFR CFIRGHG A FTRE C A C CFENT C A JGRT A §G C I A FIRGH C T A

IVETEGE C A CITRGRGEGET C CGI C C AJGRGI CF C C AJGRGEG A A fGRGEG A C fINGEG] A A BN A FENGETETI C A IGY C [T
VAV TGE C A CITRGEGRGET C CIGIC C AJGRGICFRI C C AJGRGEG A A GGG A CINGEGI A AP A FERGETETN C A IGY C [T

lye AT T AGTIAIGT A AfTGGGGGTIAIGCACATATTATGCAIGAC|TICITGTGAAGGG C AIG
svyem AT T AJGTIAIGT AAITGGGGGTIAIGCACATAITTAITGCAIGAC|TICITGTGAAGGGC AIG

S AT C A CC AFRCERC C ARGIANGIA C A AR C CA AJGA ACACHIG CIINGERE AFE CHENE C A A AFDNGG
e AR C A C C ARRCERC C ARGIANGIA C A AR C C A AJGA A C A CJG CFRERGEE AFE CHENE C A A AFDNGHG

/R G C AJG C CfT G AGIAIG CIT'G AGGIACATGGCTGTGTATTACTGTGC|GAWG AG A
VWHR G C AfGIC CIT G AJG AGICIT GIAIGGIACATGGCITGTGTATTACTGTG CGAIGAIIG|A

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

D9
IUVETRGE C ARGRA A A C CJT
WEVERTRGE C AfGRA A A C CIT

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

22



IGHV3-63

GENE ALIGN SEQ
/R G AGGT GG AGCITG ATIAIGAGT CCATAGAGGGCCTGAGACAACTTGGGAAGTT
B G AGGT GG AGCITGAITIAIGAGT CCAITAIGAGGGCCITGIA\GACAACITTGGGAAGTT

VR C C FIRG A fGI A C P C PN C C FISGETRGEIN A fGY C C N C FIRGHGE A FIIR C A C CPENIN C A BGIN A fGY C B A C FTRGH A A
JEYHE C C TG A NGIA CFRRCFN C CFTRGRTRGIN A G C C N C FIRGHG A FIE C A C CPENT C ARG A fG C F A C FTRGY A A

/BT G A/G CT GGG TICAATGAGACITCITIAIGGG A AGG GG CIT GG AIGGGAGT AAIT AG| AT
JEYBT G AG CT GGG TICAATGAGACITCITIAIGGG A AGGGGCITGGAIGGGAGT AAIT AGAIT

YR G T A A A AT AT GIAIT G G|A AJGT|C AIGIA[T AITTACCAJTGCAGAC|TICITGTGAAGGG C AIG
e G T A A A AJT AfT G AT GG A AJGT|C AJGIA|TIA[TTACCATGCAGACTCITGTGAAGGGC AIG

GO AT C A CC AFRBRCERC C A A ARGIA CAAFRGICFRA AfJGA ACFEC ACCIGREAFRE CRING C A A A CIGlA
e AR C A CC AFRCERC C A A ARGIA C A ARINGICRRA AfJGA ACFRC ACCIGRE AFRE CRENG C A A A CIGlA

SlUVE A C ARG C FING A JG| A JGY C FTRGI A f[GRGI A C AFITRGE A C C AJTRGI C A FTRGEG C fTRGRIN A C AR A A JGG T T
[ielm A C ARGRT C FTRGY A IGY A |G C FIRGH A fGRG| A C AFIRGIA C C AFTRGIC AFTNGHRG C TG A C AT A A fGEGHT 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’: 298, °’I’: O, ’D’: 0, ’X’: O
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 C C CERCFNC C CHN C A FPERGEIRGETRGET 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
JEYE A PR CFRC C AFRRC A C A ACCAJGRING CHAINE C CFNC CHNGHG A NG CFTRGIC AR C C AFBIC AJGIC C C C

Gy T C/T C'TGGGAGGGAATGGAGT GG ATTGGGTOGCATAGGTCATGAAGGGAGCA
VYBT CT CITGGGAGGGAATGGAGT GGAITTGGGTGCATAGGTCATGAAGGG GAGCA

G C A C AFTRE A CFERNC C C CEENIERIN C CFC A AJGIAGEI C C AfGRRC A C C AFBIC C C C AJG AR C C A FING
(YHR C A C AR A CFRNC C C CIINIENE C CFANC A AfG AJGRI C C AJGFNC A C C AFNC C C C ANG AR C C AJFDNG

GO C C A AAAACAGTIE CRNEC CANA CAGICRNGIAGCIENA C ARG ANGIC A AC A AFRC A C AFRA
e C C A A AAACANGTEE CRNIEC CANA CAGICRNGIAG CIRA C ARG ANGIC A ACA AFRC A C AFYA

GIUVRGY C C AP AFD AFTTRTNTT A ARGIC A A A AJGIA
NG C C AFD AFDE AT A AJGIC A A A ARGIA

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’: 273, ’I’: 0, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-62

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGAAGGCTTGGETCCAGCC CIGGEGEGEGGT C
YyEG AGG TG CAGCITGGTGGAGT CITGGEGGGAAGGCTTGGET CCAGCCITGGGGGGT C

VR C C ARG A fGI A CFR CFIN C CFINGETRGY C A JGI C C BN C FIRGHGE A FIE C A C C B C A BGEIN A §G) C B C FENGH C FIY A
JEYH C C TG A NGIA CFRRCFIN C CFIRGRTRG] C AJGI C CFE CFINGHG A FIE C A C CFENT C A JGET A §G C I C NG C FTY A

IVETEGE C A CITRGEGRGET C CHIGIC C AJGRGICFRIC C A AJGEA A A GEGEGETRTRINGET A [GRTRGRGEGET C FIN C A f[GHTT
MEYE TG C A CITRGEGRGET C CIGIC C AJGRGICFRIC C A AJGIA A A GG GETRTRTINGET A [GRTRGRGRGET C FIN C A [GTT

Ve A FTE A BGRTH A C A AJGRTRGEGRINGI AN A C CIGRR A CARCFNA C A C AfG A CJN C FENGEING A A JGRGEGI C C |G
v A P A GRE A C A ARGETNGEGEING AFNA C CJGRA CPRNCFRA C A C AfG A CFH C FENGHINGI A A JGRGHG C C |G

S AT C A CC AFRCERC C ARGIANGIA C A AFINGIC C CAJGA AFTRIE C A CITRGEE AFE CHENG C A A A FINGH A
oyvem AR C A C C AFRCRERC C ARGIANGIA C A AFIRGIC C C AJGA AT C A CFRERGEE A BB C NG C A A A FINGH A

R A C ARG C CRING AGIANG C CfGIA CIGIA C A FINGHG C FINGETEGHT A FTR A C fTRGETRGRTRG] A A A JGY A
e A C ARGIC CFTNGI A G A G I C CIGIA CIG|A C AFTNGG C FINGETEGHT A FENE A C FIRGRTRGETNGI A A A JGY A

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

D9
;i A C A AACCFERCCC
B A C A AACCFERCCC

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV4-61

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 RGN C C CERNC A C CHINGI C A C FENGET C FIN C FINGEGETRGRG) C M8 C C JGHT C A }G) C A [GRTRGRGT A fGT T
JEYH C C TG C C CFRNC A C CHINGI C A CFERGHT C FIN C FINGEGRTRGRG C FIN C C G C A IG) C A [GRTGRGT A [GT T

v A CPN A CFITRGEG A JG| C FIRGRG] A BN C CIGRGI C AJGIC C C C C A JGIGHEGE A A JGRGEGY A C FTRGHG A [GETRGHRG A FIT
JEYH A CP A CITRGEG A NG| CFINGEGI AP C CJGRGIC AJGIC C C C C AJGIGHEGE A A NGRGEGY A C FTRGHG A [GRTRGHG A T T

VRN GGG A F A B CF AR A C AJGRINGRGRGI AfGEC A C C A ACFPBA CAACCCCHENC CCRENC A ANGAING
VYR GEGE G A F AR CF AR A C AJGRTRGEGRGI AfGIC A CC A ACFBACAACCCCHNCCCPERC A ANGAIG

ST C\GIAGIE C A CCAFMBARE C ARGRRAJGIA CACJGERC C A AfGA ACCAGTINE CFRC C CHING A AJG|C
[oyveam s CI\GIR ARG C A CC AFRARE C ARGRERAJGIA C A CJGRRC C A AfGA A C C ARGRENE CFNC C CHIENGI A A G| C

IVETEGE A BGY C ' C FERGTRGE A C C |G C FTRGY C IGRGI A C A CJGHGI C C [GRTRGET A FEN A C FIRGETNG C |Gl A IGY A |G A
[ E TG A BGI C P C FERGRINGE A C C JG C FINGI C JGRGI A C A CJGRGI C C IGRTRGEI A FINE A C FENGEINGY C §GY 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’: 299, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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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
SV GG C C FIRGRGTRGRGI A G C C CFRCIGIC AJGIA C C CERCFNC C CFNC 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
JEVE A FTTTRT C C AFRNC A C A AC C AGRINGETNINE C C NG C FINGHG A JG( C FTRGRGI AR C C A CIGIAJGETI 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
JEVH C A FTRGRGRGI A AGRGIA CITRGRG A GTRGIGI A C C AJGRG C]IGIC A C A CJGT C ARG A AfJGRGGIAGI C 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 AAACA CRTRGEITININNA CAGTTGHG ARG CINAMSGHING AJGIC A ACAAG CFHNC A C AJG

Gy C C AfT'GT T T T A A AGA AG AIG|A
WHm C C AfTT G T T T T A A AJG A AJG 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’: 269, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-60

GENE ALIGN SEQ
/R G AGGTGCAGCITGGTGGAGTCITGGGGGAGGCTTAGT AAAGACITGGAGGGGT
B G AGGTGCAGCITGGTGGAGTCTGGGGGAGGCTTAIGT AAAGACITGGAGGGGT

Ve C F8 C FENGE A fGR A C P C BN C C FENGETNGY C A JGI C C BN C FINGEGE A FININ C A C C AN C A fGIN A IGY C BN C FENGH C [
[sVE C ' C FERGE A fGR A CFRCFR C CFENGRTRGY C A G| C C N C FINGEGE A FININ C A C C TN C A G A IGY C FIY C FIRGY C [T

Ve A PTG C A CRIRGEGEGEIN C C A C C AJGRGICFN C C AJGEG A A A JGEGEGETRTNTRGEGY A FIGRTRGRGRGET C N C A [GT
JEYE A PTG C A CRIRGRGRGETN C C A C C AJGRGICF C C AJGRG A A A G GEGETRTNTEGEGY A IGRTRGRGRGT C [N C A JG T

VR A BT A IGRIR A C A ARGRTRGRGRINGI AN A C C[GRE A CERCFRA C A C ARG A C I C FINGHING A A [GRGRGY C [T
e T A FTRE A GRN A C A ARGTGRGRTNGI AN A C C[GT A CPREICFNA C A C AJG A CJI C ITNGHING A A [GGHG C [T

FOHGE AR C A CCAFBRCRNCERANG ANGIA C A AFRGIC CC AJGIA AFTRN C A CFRERGEE CFR C NG C A A A FING
G AR C A CC AFBCRENCEN ARG ARGIA C A AFRGIC C C AJGIA AT C A CRENGET C BN C FENGI C A A A FING

VR A A C ARGIC CRERG AJG AJGIC CIG AJGRGEGI C A C AJGRTNTRGETNG T A CFN A CINGRTRGETNG A A A G A
W A A C AJGC CRERGANG AJG C CIG AJGIGIGIC A C AJGTINGEINGET A CFE A CIERGETNGHINGI A A A G A

D7
HUM: o ¢ EeQpy ¢ v ©
UAM: o ¢ Eeguy ¢ v ©

D9
Gy A C A AACCFRC CBE
B A C A A ACCPFRC CPE

Alignment stats: °’M’: 297, °I’: O, ’D’: O, ’X’: O
Both human gene and its mapping are pseudogenes
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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 C TG C C CFRNC A C CHIRGI C A CFERGHT C FIN C FINGRGRTRGRG CFN C C AFTH C ARGET A fGRTT A CFN A C [T

VR GG A BGY C FTRGRG A FIN C CIGRGIC AJGIC C C C C AJGEGEG A A JGEGIG A C fIRGEGH A [GRTHRGHG] A FETHRGEGEGET A [T
B G G AG CT GG ATICCIGG|ICAGICCCCCAGGGAAGGGACITGGAGT GG ATTGGGT AT

;e A P C P A PR A C ARGRTRGEGRGIANGIC A CCAACFERACAACCCCEREC CCERC A ANG ARG C G A GT
JEYE A PR CPE AT A C AJGRTGGRGI AGIC A CCAACIBACAACCCCERC CCRERC A ARG AJGHN C G AJGT

O C A CC AFBRAFRC ARGRNANGIA C A CJGRNC C A AJGA ACCAGRTRR CFEC C CFENG A A G C FING A §G| C [T
W C A CC AFBRAFRC ARG ANGIA C A CJGRINC C A AJGA A CC AJGRINR CFRC C CFING A A JG C FING A §G| C I

VR C FIRGTRGE A C CIGI C PG CJGRGI A C A CIGRG] C C [GRTRGHT A FIE A C FINGETRGY C fGY A 1G] A }G) A
[N C FINGRTRG A C C G CFINGY CIGRGI A C A C GG C C [GRINGHEI A FIET A C FIRGTNG 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’: 293, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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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
EYE C A A AFTRGI C A G C FINGEGETRG C A JGRT C FINGRGEG) C C PTG A JGRGRTRGI A AGIA ARG C CFERGEGRGI A C C Il 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 fGTRG A AGEGET CFN C CIINGI C A A GG C FINE C FTRGNG A FIE C A C CFERTI A C I A fG C I C fING) C TG

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
VTG C A RGETRGGRGITNG CIGIA C AJGGICIRICIGRINGGIA C A A CJG C CFINTHG] A [GRTRGHGI A T A [GG A f'TG G

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 GRS C IGRTTRGRG C AfJGRINGEGEIN A A CACAAACERACIGICACANG A AGTEC C AGG A A AJG

GO ARG C A CC AFTRE A C C AJGGGIA C ARG C C A CA AJGC ACANGC CFRA C AFRNGEG A G C RG] A
e ARG C A C C AFTRIE A C C AJGRGEGIA C ARG C C A CA AJGIC AC ANGC CFRA C AFBNGEG A [G C FINGH A

IUVEGE C ARG C CRING A NGIAFE C CIGIAGRGIA C A CJGIG C CIGETRGHT A FT A C fTRGETNG C [lGRG C A JGY A
G C ARGIC CRINGI A JG A BN C CIGIAGRGI A C A CJGIGI C CIGETRGHT A FENIN A C FERGETRGY C JGRGY C A |G A

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

D9
VRGN C ARGRA A A CJGIC
WEVEGET C ARGEA A A CJGIC

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-57

GENE ALIGN SEQ
Gy G A AGT T 1T AT T GATGGAGTCAGAGGCAGAAAATTGTACAGCCCAGTGGTT C
YyB G A AIGTTT ATTGATGGAGTICAGAGGCAGAAAATTGTACAGCCCAGTGGTT C

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 CRRICFRC CIINGIC A A ARGIC CFR CFIRG A FTRT C A C CRENTRI A CFTNGRG CF A C AJGIC A

Gy T G AG CIT T GG TICCAGICAGGCITTICATGACAGGGATTGGTGTGGGTGGAAACA
YyB T G AG CTT GG TICCAGICAGGICITTICATGACAGGGATTGGTGTGGGTGGAAACA

Gy G T G AGT G AT CAAGTGGGAGT TICITEC A[GAGT T AC|TICITCCATGIAGT ACAAAITA
e G T G A/GT G AT CAAGTGGGAIGT TICITICAGAGTTACTCTCCATGAGTATCAAAITA

Gt A AR A A C AfGRE C C C A AJG CIG|A C A C CFENTNTN C AFTNGETNGI C AfGRR CFRNA C CFENE A C A A FING
oyveam A AR A A C AfGRR C C C A AJG CIGIA C A C CRINITN C A FTNGRINGI C AfGRR CFN A C CEENER A C A A FING

YR A C C A ACCFERGA A ARGIC C A AJGRGI A C A AJGG C FTRGETEGT A FIRT A C FINGETHG] A JGRGHG A
JWHR A C C A ACCHEGA A AJGC C A AJGGIA C A AJGG CFINGETRGEE A FINE A C FTRGHTHG A [GEGRG A

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’: 295, °I’: O, ’D’: O, ’X’: O
Both human gene and its mapping are pseudogenes
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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
JEVEE C 1GE A FGRTRGY C A JG) C FINGEGHTRG) C A JGRT C FINGRGEG) C C PTG A JGRGRTRGI A A JGI C A G C C FERGRGRGNGI C C N C

IUVENGEGE C G A A GG C PN C C NG C A A JGRGRTRGEE C FINGEGETET A A A CRAINGET C AFR C A C C N A FENGEGHETY A
VEYE GG C G A AJGEGRT CFN C CITRGI C A A JGRGRTRGEE C fFINGEGETET A A A CIIRGET C AFR C A C C T A FIENGRGT A

Gy T G A AT T GG ATIACGACAGACCCCAGGACAGGGGCITTGAGT GG ATGGGATGG
YyBT G A AT T GG ATIACGACAGACCCCAGGACAGGGGCITTGAIGT GG ATGGGATGG

3t A FE C AFBRC CFNA C C CRENGRGHINGIA A C C C A AFRGERAFNING C C C A C AfGIAFTNE C A C A C A CGGT
oviem AP C AFBRC CRRA C C CEENGRGHINGIA A C C C A AFIRGER ARG C C C A C AfGIAFINE C A C A C A CGGHT

ST TG C SR CFN C C AFRRGEGIA C A C CRCHEINGEIN C AJGIC A CIGHGI C GG AR C NG C ARG A CFR A JG| C
[N T TG C RN CRNC C AFIRGEGI A C A C CR CEINGEIN C AJGIC A CIGHGI C fGRGI A P C FERG C ARGI A C Bl A |G C

YR T G C CIT A AAGACITGAGG ATGCAGICCATTTATTACIEGTGTGAGGT A
e T G C C/T A AAGACITGAGGATGICAGCCATTTATTACTGTGTGAGGT 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’: 294, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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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 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 ARG C C C N C A B C FIRGH C IGY C FENGETN C BN C FINGRGETRGI A CHNC C AR C ARG C A JGRTNGRGT A A C T
JEYH C C TG C C CFR C AFRE C NG C IG| C FINGET C FIN C FINGRGRTRGI A CFNC C AT C ARG C AJGRTNGRGET A A C [T

IVEEGEGETRG A A BN C FERGRGRGET C CIGIC C AJGIC C C C C ARGEGHGE A A [GRGRGRG C FINGRG A [GHRTNGEGH A FINTRGEGG
VAV GEGETRG A AR CFTRGRGEGIT C CJGIC CAJGIC C C C C ARGEGHG A A FGRGRGEG C FIRGRG A [GRTRGEGY A FINTEGRG G

VG A A AFRC C AR C AR A JGRINGEGEG] A JGIC A C CFMA CFRA C A A CC CIGRINC C CENC A A G| A G C |G
(VG A A AFRC C AFDIC AFE AJGRTRGRGRGI AGIC A C CFMA CfMA C A ACCCGERIC C CHNC A AJG|AGT C |G

Gt A AFBNC A C C AFTRGER C CIGEANGIA C A CJGFC C A AJGA ACCAGTECFEA C CHING A ARG C NG| A
e A AFBNC A C C ARG C CIGENANGIA C A CJGRC C A AJGA A CC ARG CFR A C CFEENG A A G C FINGH A

UVEGE C ' C FIRGETNGI A C CfGIC CIGICIGRGI A C A C GG C CIGRTRGHT A FIR A C fTRGETRG C iGY A IGY A FIY A
[ GE C M C FERGRTRGI A C CIGIC CGI CGRGI A C A C GG C CIGRTRGHT A FENIE A C FENGETRGY C §GY A |G A I 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’: 296, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-54

GENE ALIGN SEQ
IVENGEGE AR C C CRERGE AGE A CI C PN C CFENGETNGY C AGR A C N C FENGEGE A FIIN A A C C I C A fGIN A IGY C FIY A
PV GEGE AR C C CRENG AfG A CITCFR C CFENGRTRGI C AJGIA C T C FENGHGE A fIRE A A C C T C A G A IGY C T A

VR C PG A A PTG ARG CRN C AJGIAFRIRT C C C AJGRGI CF C C A JGRGHG A A [GRGEGHGY C FINGRGY A \GETHGY A \GHT A |G
JEYEE C G A AFTRG ARG CRRNC AJGIAFIRTI C C C AJGRG CI C C AJGG G A A [GRGEGGY C FTRGHG] A \GETHGY A \GHT A |G

YR T AG AT AT AJT A[GT A C|[G A|TIA[G A AGT CAGATATGTTATGCACAAITCTGTGAAIG
VEYBE T A G AT AT AT A[G T A|[GG AT A[GAAGT CAGC/TATGTTATGCACAAITCITGTGAAIG

G A NG C ARG AFTRIEC A CC AFRCFRC C A A AJGIA A A ARG C CA AMGIA A CPRC A CFE CFENGEINTNING C A
e A PG C ARG AR C A C C AFRCFERNC CA A AJGIA A A ARG C CA AfGIA A CPRIC A CFI C FESGEINTNING C A

Gy A AT G A ACAGTICITGAGAGICAGAGGGCACAGICTGTGTGTTACTGTATGTG AIG
e A AT G A ACAGT CITGAGAGCAGAIGGGCACGGCCIGTGTATTACTGTATGTG AIG

D7
IVRGE C A C C A G
WEYE C A C C A G

D9
VR A C ARGIA C A C AJG|A
VB A C ARG A C A C AJGIA

Alignment stats: °’M’: 245, °I’: O, ’D’: 0, ’X’: b5
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
SEVEGEGE C CFIRGRGTRG A ARG C C CFRIC A C AJGIA CC CERCFNC C CHNC A C CFIRGRTRG] C FENGET C fN 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
VAYE AP C C C C AFBC A CAACCAJGTNG CFINE C CFING C NG A JGI C TG C AFTRIN C AfBRA A ACCC C

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 ARGEG A ARGRGRGI A CITRGRG A JGETRGI A AFINC C AJGTRGI C A C AJGRGET C AFTRG 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
VYE AP C C AACCCACHNC CFRC AAGAGEEC CAGIC ACCAFRCINC C ANGIAFEC C AFRRGER 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
ZVE A A A A ANGIC ARGRTRIN CITRN C CFA C AJGIC CIGAJG CIN A ARGRTRGI AGRTN C A C A AfGC A C A C AJG(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
GUHN C A C A JGHIE A
WEWVH C A C A JGRTH A

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

Alignment stats: °’M’: 267, ’I’: O, ’D’: 0, ’X’: 3
Both human gene and its mapping are pseudogenes
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IGHV3-53

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGGAGACTGGAGGAGGCTTGATCCAGCC CIGGGGEGGGT C
B G AGG TG CAGCITGGTGGAGTCITGG AGGAGGCTTGATCCAGCCITGGGGGGT C

VR C C NG A fGI A CFRN CFIN C CFINGETNG] C A NG C C N C FINGRGEGRTI C A C CIGRN C ARG AGI C A A CFRA C A
JEYH C C TG A NGIA CRRCFR C CIIRGRTNG] C AFGIC CFR CFINGGEGRTE C A C CIGET C ARG AJG C A A CFRA C A

IVETEGE A BGY C FTRGRGRGET C CIGI C C A JGRGY C fN C C A JGRGEG) A A f[GRGEGHGE C FINGEGH A [GRTRGRGRGET C FIN C A f[GHTT
JEYE TG ARG C FTRGRGRGT C C G C C AJGRGI CFI C C A GGG A A fGRGGHGE C FINGHGH A [GRTRGRGEGET C FIN C A [GTT

Ve A P A B ARG C fIGRGTRGEGRT A f\GI C A C AFINA CFRA CIGIC ARGEA CFIN C CJGRING A A JGRGEG]| C C |Gl A T
[ovieam A PR A B A BGH C FGRGETRGEGEIN A BGIC A C AFNA CRRA CJGC AJG A CFE C CIGRTRG A A fJGRGRG C C iG) A FINT

GO C A CC AFBCFRC C AfGIANGIA C A AFIRNC C A AJGA ACACIGCIINGE AFRNCIINE C A A AFIRG A A C A
W C A CC AFBRCFRC C AfGIANGIA C A AFIRINC C A AJGA ACACIGCHNGTE ARRNCIINE C A A AFIRG A A C A

IUVRNG C CRERGE AGI AGIC CIG AJGRGI A C A CIGRG]| C C IGRTRGHT A FIE A C FIRGETRGH C [GY A 1G] A }G A
Gl C CITNG ARG AGIC CIGIANGEGI A C A CGRGY C CGRINGHI A FINT A C FIRGTRG C /G 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’: 292, °I’: O, ’D’: O, ’X’: 1
Neither human gene nor its mapping is pseudogene
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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
JEYH C C TG A NGIA CRRCFR C CIIRGRTRG] C AFGIC CFR CFIRGHG A FIE C A C CPENT C A BGRT A fG C T 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
WEVER TG C A CITRGEGRGT C NG| C C AJGRGI C FR C C GG A |G A A JGEGGHGH C FINGRGH A fGRTRGRGRGRTNGHG C C Gl A C

Gy AT A A AIGT GTG|ACIGGIAAGTGAGAAATACTATGTAIGAC|TICITGTGAAGGG C CIG
svem AT A A AIGT GTGACGGAAGTGAGAAATACTAITGTAIGAC|TICITGTGAAGGGC 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
[y A FTTRGI A C C AFRCRERNC C ARGIANGIA C A AFIRGIC C A AJGA ACFRC C CFRRCER ARE C NG C A ARGEINGH A

Sy A C AJG C CfT G AG|IAIG CIT'G AIGGIACATGACCGTGTATTACTGTGTG AGAGSG G
e A C AfGIC CIT G AJG AGICIT GIAIGGIACATGIACCIGTGTATTACTGTGTGAIGAIGG

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’: 296, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IT)-51-2

GENE ALIGN SEQ
IVENGEGE C C FERGRGTRG A fGRGI C C CFRNC A C AfGIA C C C C CERC C CENC A C CFINGETNG] C FENGET C FN C FINGHG
SEVENGEGE C C FIRGRGTRG A fGRG C C CFRNC A C AfGIA CC C C CFC C CHNC A C CFINGHTRG] C FENGET C fN C FINGG

Ve A PR CRRC C ARRRC A C A A CHFE A JGRING! C BRI C C FINGE C FIRGRGE A IGY C FERGRGY A B C CfGI C C A JGRI C C i
JEYE AP CFRC C AFRIC A C A A CFR AJGRTNG! C BN C C FING C FIRGHG A IG C FERGRGI AP C CfG C C A G C C [F

VR C A JGEE C A ARGEGHG] A FGETHGRG A T C A JGRGRGI C AR AGEGETN C A CIGIAGEGEGIANG C A C A A AT C T A
JEYH C A G C A ARGRGHGH A FGETHGRG A T C ARGRGRGI C AR ANGGETI C A CIGIANGGGIANG C A C A A AT C T A

;O A C CC ACFEC CERC ARG AJG CFRC AJGRINC A CCAFBCINC C ARG AFRIC C A C G C C A ARG A A C
JYH A C C C ACFRC CFC AFTRGIANGICINNC AfGRINC A CC AfBCFRC C AfJGAFNNC C A CJGFRC C A AfGA A C

Gea C A A AFTRTRTRT C FENTTE A JGY C FENGH A JGRTRN CFIRGETNGI A C C A A C A AFTRGIC C A C A A C CPFENENGT A
[oveam C A A A FTTRTRT C BRI A BGY C FENGH A JGRTRIN C FINGEINGI A C C A A C A AFBRRGIC C A C A A C CFEENGEN A

Gy T T A CITGTG AG AIGG
ywHe T T A C/T GTG AG AGG

D7
;i A A C ARG A A
JEVE A A C ARG A A

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

Alignment stats: °’M’: 263, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes



IGHV5-51

GENE ALIGN SEQ
/R G AGGT G CAGCITGGTGCAGTCITGGAGCAGAGGTGAAAAAGCC CCGGEGGG AGT C
VB G AG G TG CAGCITGGTGCAGT CITGG AGCAGAGGTGAAAAAGCCCIGGGG 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
PEYET C TG A AfGI AT CFR C CITRGHEE A A JGRGRGHTE C fFINGG AR A C AJGICIIRT N A C C AJG C T A CFTRGG| 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 (GG C FTRGEGRGTRG C /G| C C AJGIAFINGI C C CIGRGRG A A A GG C C fINGEGY A [GRTRGRGY A FIRGHRGEGRG A T 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
JvE A P C PR A M C CRTRGRGTGI A CFRR CIINGI AN A C C AJGAJA C AJGIC C CIGRINC 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
[N GG C A CC AFRCERNC ARGIC CIGIA C A AJGRINC C AFNC AfGIC A C CIGC CFR A C CHING C A JGEINGEGY A

IUVEGE C ARG C CRINGI A AJGRG C CRENCIGRGIA C A C CIGIC C A FTRGHE A FIRN A C fTRGRTNG C [GIAGI A C A
Gl C ARGIC CRENGI A ARGRGIC CRNCIGRGIA C'A C CJGIC C AFINGHE A MR A C FENGRTNGY C \GI A GIA C A

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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-50

GENE ALIGN SEQ
/G GGG TG CAGAITGGTGGAGT CITTGEGGEGGGEGAGAGTTGGCACAAGCITGAATGTG C
VYE G G GG TG CAGATGGTGGAGT CITTGGGGAGAGTTGGCACAAGICITGAAITGTG(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
JEVEE C PG ARGE A CFRENCFIRG C CIGRTNGI C AN C CENCFINGIA AN C C A C CFINE C FIRGHT A JG| C FN A C [ 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 AR CFING C C AJGRGICFINC C AJGRG A A AJGEG GG C FTRGI C A JGETRG A JGHT A G A IGY A T A

Gy T A AT G T|A CIGATGGAAGTICAIGACATAATAITGCAGACTCIEGTGAAGGT CAIG A
BT A AT G T|ACGAITGGAAGTICAIGACAITAATAITGCAGACTICITGTG AAGGTC AIG 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 ARGRGETNTEGEI AR CRINGIC A A AFIRGI A A

/R C AGT CITG AGAIGCITGAGAAITATGGC|TIC/TTGTATTAITTGAGT CAAAGGT A
W C A/G T CT G AGAGCITGAIGAATNAITG G C]TC|TGTATTATTGAGTCAAAGGT 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’: 297, °I’: O, ’D’: O, ’X’: O
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 FERGT A FERT C B C JGRTRGH C JGRTT C FINTRGRGH C C FTNGRGI CIGIA ARG C C CFBIC A C AJGIA C

;o C CRRCFRC C CEN C A NN C FERGINGY C FINGEIN C BN C FING I CFINN CEN C C AFIRC A C A A C C AJGTNG C BN C
VYR C CIRNCFRC C CFR C AFE C FIRGRTNGY C FENGET C N C FIRG CATR N CFN C C AFRIC A C A A C C AJGRING C FINH C

VR C PTG C FERGRGE A fG CFIRGRGI AP C C CRRIC AJGICFC C C C A JGEGEGE A A JGRGHGY A C FTRGHG) A [GRTNGE A A I C
WEVEE C PTG C FTRGRG A fGI CFINGEGI AP C C CFRIC AJGICFIC C C C AJGIGHEGE A A FGRGEGI A C FTRGHG A [GRTNG A A 1 C

VR A fGEGTRGE C A C AJGRGHT C AFITNGY A JGRGRGI AJGIA A CACAACIGCAACCCACHGC CFRRC A ANG AJGT
svE A FGEGTRGI C A C AJGRGET C AFTRG AJGRGIGI AJGIA A CACAACIGCAACCCACHGIC CRRIC A ANGAJGT

;O C C ARGREC A C C AFRCFERC C ARGIAFINC C A CAFRNC CA A AACACAGTNIE CRNE CENA C ARG CRE
e C C ARGREC A C C AFRCERC C ARGIAFINC C A CAFNC CA A A ACACAGTRINE CRNECENA C ARG CPEE

SVRG A G CFRA C CITRGIARNGI C A A CIGIAJGETIA CACAACCAFRG A AFINTRTNTNINA CACAAAAGA
G AGICIRA C CIIRG ANGIC A ACIGIAJGRNA CACAACCARGA AFTTINTNTINEA CACAAAANGA

D7
ST A C ARG C A
WLV A C ARG C A

D9
SUHGE A A ACAAACCHE
VG A A ACAAACCHE

Alignment stats: °’M’: 298, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-49

GENE ALIGN SEQ
R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETACAGCC CAGGG CGGT C
B G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGTAAAGCCAGGGCGGTC

VR C C FING A fGI A CF CFIN C C FINGEIN A C A JGI C BN C FIRGHGE A FIE C A C C FENTETSGRGETNGY A FE A FENGH C F1Y A
JEYHE C C TG A NGIA CFRRCFN C CFINGEE A C A JGI C FINE C FTIRGHGE A FIE C A C C FENTTRGRGETRGY A FET A FERGH C FT A

IVETEGE A BGY C FTRGEGRGT C C G| C C A JGRGY C FN C C A JGRGEG A A fGRGEGRGE C FINGEGH A [GRTRGRGEGET A [GEGHTTT C
VEVE TG A PG C FTRGEGRTT C CIG|C C AJGIGIC R C C AJGRGEG A A JG G GG C FINGEGH A [GRTRGRGEGET A [GEGHTT T C

lve A FTE ARGEA ARG C A A ARGI C IR A FIRGEGRTRGEGEGI A C A A C ARG A AR A CJGIC C G| C [GFT C FINGETRGY A A
e A T ARG A ARG C A A ARGICITNE A FTRGEGTRGEGEG A C A A CAG A AR A CJGIC CJG|C G C FINGTHG] A A

S A GG C ARG AT C A C C AFRNCFERC A AJGIAGIAFINGIAFINT C C A A A AfGIC AFRCJG C CFH A Bl C FERG| C
[oyvem A GG C ARG AR C A C C AFRNCREINC A AJGIAGIAFRINGIAFNII C C A A A AfGIC AFR CJG C CFl A BN C FERGY C

Gy A A AFTRGEA A C AJGIC CITRGIA A A A CCIGIAJGEGIA C A C AJG C CIGRINGET A FINT A C FERGET A C I A |G A
e A A AFTRGIA A C AfG C CRERGIA A A A C CIGIAJGGIA C A C AJG C CIGRTNGHE A FIRT A C FENGEE A C B A |Gl 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’: 300, ’I’: O, ’D’: O, ’X’: 2
Neither human gene nor its mapping is pseudogene
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IGHV3-48

GENE ALIGN SEQ
/R G AGG TG CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETACAGCC CITGGAGGGT C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT 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
JEYHE C C TG A NGIA CRRNCFRN C CFIINGRTNG] C AFGIC CFR CFIRGHG A FIE C A C CPENT C ARG A fG C FH A fN A IGY{ 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
VEVERTEGE A A CITRGEGRGET C CIGIC C AJGRGI C R C C AGEGEG A A JGRGGHGE C FINGHGH A [GRTRGRGRGRTNTNN C AN 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
e AT T AGT AIGT AJG T AGTIAGTIACCATIA[TACITACIGCAGACTCITGTGAAGGG C CI|G

GO AT C A CC AFRCERC C AJGIANGIA CAACJGICCAAGAACIHEC A CFENGEE AFE CHING C A A AFDNGH A
e AP C A C C AFRCRERC C ARGIANGIA C A ARIRGIC C A AJGA ACFEC A CPRERGEE AFE CHING 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
N A C ARGIC CFINGI A G A Gl A CIGIAJGG|A C A CJG Gl C FINGTEGHT A FENE A C FERGRTRGY C 16 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’: 287, °I’: O, ’D’: 0, ’X’: 9
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
PEVEG A ARGRTRT A AFTR A CITGRG A G CFRI CFNC AfGRANG A A AP A CFRA C AJGA C C A AJGIA AT C [T

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 AJG A CITHINTE CAINGEGI A A A C C CFIERGHTNGEG A FININ C A CRTNTRN 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
VEYE G C ITRTRGEGT C C AJGI C AJGRG CITHN C AFTRGI A C A GG GG T GEGEGRTNGT A [GRGITRGI A A A C AT C A

Gy G T A AfTTIC A AGTGGAAGT TICITCAGT GGG AC|TCITICCI T TG AGTACAAAIGAAIG A
e G T A AZT T CAAGTGGAAGT TICITNC A/GT GGG ACTCTCCTTGAGTACAAAIGAAIG 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 CERC ARGIAJG A C A CJG| C BRI C A JGI A FIRGE A FIEE C B C BN C BN A A BGY A FIERGH A I

GIYRT A A CCITGAGAIGCITICAGGIAAAATTCCIGTTTATTACTGTGAGGSG A
T A ACCTGAGAGCITCAGGAAAATTICCGTTTATTACTGTGAGGG A

D7
VR C A C [GRGETRG
UAM: [oRuSgey ¢ ¢ e

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

Alignment stats: °’M’: 293, °’I’: O, ’D’: 0, ’X’: O
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 AG G ATICAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGT ACAGCCITGGGGGGTC

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
PEVETEGE C A C FTRGEGRGTT C fG| C C JGRGHGY C FIN C C A JGRGRG A A fGRG G C C [GRGY A [GRTRGRGRGT 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
s C A CC AFBRCFRC C AfGIANGIA C A ACJGIC C A AGA AJGRIIC CIRENINGEE AR CRENE C A A AFIRGIA A C A

YR G C CIT G AT AJGCITG A[GG A CAITGG|IC[TGTGTATTATTGTGCAAGANGA
W G C CIT G AT A/G CT G AGGACAITGGCITGTGTATTATTGTGCAAGARGA

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’: 289, °I’: 0, ’D’: 0, ’X’: 4
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
SEYH C PR CFERGI C CRRIC A C CFA C A CIINGRTR A CFINGRG C C A CPRC CfGRTIC A C A A C C AJGHIN C C TN 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 CFINGHGH A BN C FTRGY C C JGRGY C FIN C FIN C A [GRGHG A [GRGRGRGY C fTRG C A A fTRGHG A T

D7
;iHm A A A AFBRC C
VB A A A AR C C

D9
UUHE C A FENTRTRGET C FENTNG
VR C A FINTRTRGET C FENTNG

Alignment stats: °M’: 147, ’I’: O, ’D’: 0, ’X’: O
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
JEVE A GG A AGEGRTTRI C CIINGIC A AJGGIC AFRCINGIG AR A C A CCRERHC A C C AfG CF A CFE 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
VYT G C A CITRGGRGTRG CIGIA C AJGIGIC C C CFERGEGI A C A A JG GG C FINTHGY A [GRTRGHG] A FTNGRGEG A A T 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
e AP C A A C C CHl ARGINGEGEINGEGEI A JGIC A C A AGICPRRA CIGIC A C AJGA ARGRTNE C C AGGHG 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 C C ARG A C C AfJGRGRGIA C A CJGRC C A CIGAGIC A C ARGEE CFR A C A FINGEG A [G C FINGH 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
WG C ARGI C C TG A fGY A BN C FIRGH A fGRG| A C A CJGGI C CIGRTRGHT A FENE A C FERGRTRGY C fGY 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’: 296, °I’: O, ’D’: 0, ’X’: O
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
JEVE C A G A FTRGI C A G C FIRGEGETRG C A JGHRT C FTRGHGEGHGH C FTRG A [GEGRTRGI A AGIA ARG A C fERGEGRGT C C 1 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 AGEGRTTI C CHINGIC A AJGRGICFINE C CJGRGI AN A C A CCPIRNNC A C CFHA C CJGICFA C C

IVETEGE C A CITRGEGRGETNG CIGIA C AJGRGIC C C C CIGEGIA C A A G C JG C FINTRGH A [GRTRGRGH A FENGRGHG A FINGG
VAV TGE C A CITRGEGRGTRG C Gl A C AJGRGIC C C C CJGRGIA C A A G C G C FINTHGY A [GRTHRGHG] A FENGHRGEG A fTNG G

st AP C A CACCIINENEC A AFIRGEGENA A CACCAACERACIGICACANGAAANTEC C AGG A C AJG
JEYH AP C A CACCFININIC A AFIRGEGENA A CACCAACIBACIGC ACANGIAAATNEC CAJGG A C AJG

VR A G C A C C AFTRIIA C C AJGRGEGI A C ARGRGHE C MR A FIRGI A JGIC A C ARG C CFN A C A FERGEGH A |G C FTNGH A
e A G C A C C AFTRIE A C C ARGGEGIA C AJGRGER CRR ARG AGIC A C AfG C CFR A C A FINGEG A [G C FINGH A

VG C ARG C CFRING A JGI AP C TG A f\GRGI A C A C AJGIC C AFTRGHT A FTR A C fTRGRTRG C A A JG A fIY A
Gl C ARGIC CFTNGY A JGY A BN C FERGH A fGRGI A C A C AJGIC C AFTRGHT A FRIE A C FTRGRTNGI C A A G A I 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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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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
JEYE C PR CFERIR C CRRIC A C AFTRGIC C C C A FIRT C FENGRGEGRTRTNGEI C C AFBIC C C A A C C A A C AJGETNT 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 FTNG C FTRGRG A G CPING A AFNC C A CFRAJGIC C CJGI CITRT C C A FTRGRGHGY C fINGRT C AFGRGIA 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 [
MV TE TG C A AJGRGRGRTRGI A C A CACACGAFING AFNC C AFRCFE CHINGI C AJGIANG C C A A CFRNCFR C C [T

VR C B C C AfGANG AFINE C AFNC C A AJGIA A A C A AFIRTRTNING A CFN AN A C CFINGY A IGI C fIY| C FENGETNG
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
ovieim A C AFDI C FTRG A f\GRGE A C A PIRGEGEITTNGEIN A FENN A CRINGRTNG C A AfG A C A

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’: 237, ’I’: O, ’D’: 0, ’X’: O
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 CFERNC A C CERAFINGIC CJGIC CERAFINGIC A C AT C A AFTNTERE C FENG A A C A FINE C FING
JEYE G C ' C ARGIC CRRNC A C CRHAFRGIC CJGIC CER ARG C A C AFTRIN C A AFTNTEE C NG A A C A fINE C fING

VR C CITGEGI AR C C A CC AFBCERC C CAFRC A A A AJGGEI C fINE C A [GRTRGETRGETTRGEGTRGTG
MY T T C CITRGEG AR C C A CC AR CFERC CCAFRC A A A AJGGHN C T C A GTEGETNGETTRGECTRCGT G

Ve A P A FESGRGRGT T A AJGRGEGIA A A CACFA ARGIC C C C A A C CRIRINC AJGRGEG C AJG A G| C Il ANG|C A
[oyvieam A T A FERGEGRGRTIN A AJGRGEGIA A A CACFHA AfGIC CC C A ACCHEEC ANGRGEG C ANGI ARG CFN ARG C A

SO CNC C AfGA AACACAFRANGTIA AAAAACAAGAAAACIHETTACANGCING AN A ANGTTGT
e CFNC C AfGA A ACACAFRANGTA AAAAACAAGAAAACIHTTEACANGCHNG AN A ANGTTG T

R G AT GG CITGGGGEAGGCAGGCGTGTATTACTGTGCITCAAWGSG G
ywHR G AT GG CTGGGEGGEAITGCAGGCGTGTATTACTGTGCTCAARGSEG

D7
VR C A C FESGETRG
WEWVHE C A C FERGRTRG

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

Alignment stats: °’M’: 288, ’I’: 0, ’D’: 0, ’X’: 1
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
JEVET C FTRGRGE AR C C C C A A C AJGIA A C C AJGTGY C IR C C TG C FINGEGH A fG) C FTRGRG A fI C C A 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
MEYHG C C C C C ARGRGIGI A AGGRG A CITRGHG A JGRTNGEGRG T C A JGGRTRGI C A C AJGRGITY C A FTNGI A A JGRG G| A

GG C A C A AAFRRBCENA ACCCACPHHC CRNC A AGIAGEIC C AfGREC A CC A CCPERC C ARG AR C T
(VG C A C A AAFRRECFRA ACCCACFRC CHENNC AAGAGTTIC C AlGRRRC ACCACCPERC CAJG AN CIPE

VR A FRGER C C A A AAAC AJNGCPER CHIE CRGEIN AFGEG C TG A NGRITNGI A C AFIRIN ANGIC A A CA AMGIC AC
JEYE A PG C C A A AAACAJNGCER CHIE CIGHIN AFGEG C TG A GRTRGI A C AFIRIN AGIC A A CA AGICAC

G A C ARGIC C A FTNGET
el A C ARGIC C A FINGET

D7
HUM: |8 e e s ey
UAM: [ e e ey

D9
WG T GTGTGTTTT
Ve G T GTGTGTTTT

Alignment stats: °’M’: 210, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes

o1



IGHV3-43

GENE ALIGN SEQ
/R G A A/GT GIC AJGCITGGTGGAGT CITGGEGGGGEAGTCGTGGETACAGCC CITGGGEGGEGGG T C
B G A AIGT GICAGCITGGTGGAGT CITGGGGGAGTCGTGGEGT ACAGCCITGGGGGGTC

VR C C FING A BGI A CFRNCFIN C CFINGETNG] C A G C C N C FINGHGE A IR C A C CFENTING) A FINGI A FER N AR A C C A
JEYH C C TG A NGIA CFRRCFR C CIIRGRTRG] C AJGIC CFE CFIRGHG A FTE C A C CPENTHTNG A FINGI A IR AR A C C A

IVRTEGE C A C FTRGEGEGET C C G C A A G C f C C [GRGEGEG A A f[GRGEGHETN C FINGEGH A [GRTRGRGRGET C FIN C B C FIET
MEVETEGE C A CITRGEGRGET C CIGRT C A AJGI C I C C [GRGRGRG A A fGRGGHRTN C FINGEGH A [GRTRGRGRGET C FIN C F C FIT

lye AT T AGT T GGG ATGGTGGTIAGCACATACTATGCAGAC|TICITGTGAAGGG C CIG
e A 'T T A/GT TG GG ATGGTGGTIAIGCACATACITAITGCAGAC|TICITGTGAAGGGC CIG

S AT C A CC ARRCERC C ARGIANGIA CAACAJGICAAAAACKHECC CHEGER AFE CHING C A A AFDNGH A
e AR C A C C AFRCRERNC C ARGIANGIA CA ACAJGICAAAAACHKHECC CHENGER AFRE CHENG C A A AFIRGH A

lve A C ARG CRING A JGIA A CITRGI AJGEGIA C A C CJGIC CRENTRGHT A FTRN A C fTRGRTING C A A A AJGIA D A
ovieim A C ARGRTE CITNGE ANGE A A CRRGIAGRGIA C A C CJGIC CRINTRGET A FINN A C FINGRTNGI C A A A AJG AP A

D7
VRN 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’: 298, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-42

GENE ALIGN SEQ
/G AGG CGICAGCITGGTGGAGT CITGGEGEGEGEAGGCTTGGETACAGCC CIIGGGTGGGT
(B G AG G CGICAGCITGGTGGAGT CITGGEGGGEGGAGGCTTGGET ACAGCCITGGGTGGGT

VR C C C CRIGRAJGIA CRI CFR C AFRNIRTRG C A RG] C P C BN A BGE A FIENIR C A C C N C A JGRINGY A C FIE C MG A
MY C C C CIGAJG A CFRECFR C AFTNTRTRG C A NG| C D C PN A BG A FIRE C A C CFTN C A [GRTNG A C FINE C FINGH A

Ve A FTNG C A CRINGEG A PN C CJIGIC C A JGRGI C FTIN C FINGEGEGE A A A JGRGRGY C FENGHGY A FGRTRGRGRGETRINGEG C C |G
JEYE A PTG C A CRINGRG AN C CJIGIC C A JGRG C FTHI C FINGRGEG A A A JGRGRGY C FTRGHGY A FGRTRGERGRGETRINGRG C C |G

e A MR ANGEA ACCAAACGTEAACAGTTNACACIGACANG A ARG CIG CFENG C AFE C FENGETNGH A
oyveam s AT ANGA ACCAAACGTIEAACAGTINHACACIGACANG A ARG CIG CHNG C AFE C FENGEING] A

e A ARGRGIC ARGRGRTRI C A C C AFRCERC A AfJGIAJGIAFTNGIATTT C A A ARG A A C A C A CFERGH ANl C NG
e A APGRGIC ARGRGRTRIE C A C C AFRCERC A AfJGIAJGIAFINGIAFTNT C A A AfGA A C A C A CFENGHN A BN C FING

GO C A ARGRTNGI A AFRA C C CPERGIA A A ACCIGIAJGREA C A CIGIGIC C AFE CFR AFTNE A C FENGEN A C F A |G
e C A ARGRITNGI A AFRA C C CRIRGIA A A A CCIGIAJGRRA C A CIGIGIC C AR CFl A FTE A C FENGEIN A C Bl A |G

HUM:
UAM:

D7
HUM: [og§c v cpye
[N C A JGRTRGE A NG

;i A C A C A A AFRCPHERC
ACACAAAFRCERC

==
QIR
==

a
=
=

Alignment stats: °’M’: 303, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-41

GENE ALIGN SEQ
Wy G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETCCAGCC CITGGEGEGEGEGET C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGEGGEGGEAGGCTTGGET CCAGCCITGGGGGGTC

Ve C C FING A fGI A CFER CFIN C CEINGEING] C ARG C CF C A JGRG A FIE C BN C C BRI A BGIH A §G C P A FERGRGY C A
JEYHE C C TG A NGIA CIRRCF C CIIRGRTNG] C AJGIC CFE C A GG A FTE C FIN C C FERT A BGRTH A §G) C I A fERGRGY C A

IVETEGE A BGY C FTRGRGRGT C CIGI C C A JGRGI C FfN C C A JGRGEG A A fJGRGEGHGE C FINGEGY A C FTNGH A fGRTGRGI C A C A T
JEVE TG ARG C FTRGRGRGET C CIGIC C AJGRGI C I C C AJGRGRG A A JGRG GG C FINGEGH A [GRTHGY A f[GRTGRG I C A C AT

Slye AT CIT G G|A AT GIAIT G G|A AJG T|C AJGIA A AfTACITATGCAIGAC|TICI T GTGAAGGG C CI|G
oivem A 'T CIT G G|A AJT GIAIT G G|A AJGT|C AJGIAAATACITAITGCA[GAC|TICITGTGAAGGGC CI|G

SHm AT C A C A AFRCRERC C ARGIANGIA CA AR CRRA AfGAGIC AFTRG CARICFR AFE CHENG C A A A FDNGG
oyvem AR C A C A AFRCRRC ClGIANGIA C A AR CRRA AJGANGI C AFIRG CFR CFR AR CHENG C A A A FINGNG

VR A C ARGRE CRINGI A A ARG CIA AJGRGIA C A CJGRGIC C AFTRGHT A TR A CITNGEIN A C C AJG A
e A C ARGRE CRINGI A A AfGICRRN A AFGRGIA C A CJGGIC C AFTRGET AN A CRERGEIN A C C 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’: 292, °I’: O, ’D’: 1, ’X’: 1
Both human gene and its mapping are pseudogenes



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 NGE C CFIRGRGTRG A ARG C C CFIRTRGIC A A ACC CCCFHC ACFNC A C CHRGETNG] C FINGI C C fl C FINGG

VR A BT C BN C FERGET C A C A AFE C A JGRING C FINIE C C NG
JEYHE A FTE C BN CFIRGET C A C A AFE C A JGRTNGI 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’: 77, ’I’: 0, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV7-40

GENE ALIGN SEQ
yR T AT GG TIAMTGAATTICAGTGTGACCAGCCCCIEGGACAAGGG CITTGAGTGG AT
BT AT GG TIAITGAATTICAIGTGTGACCAGICCCCITGGACAAGGG CITTGAGTGG AIT

IUVENGEGEG A FERGRG A PN C AR C A C CPNA C A CRINGRGEGIA A C C C A ACAFBAFNA C C A A CIGHGI|C I C A
[SEVE GGG A FTRGRG AN C AR C A C CPFHA C A CPIIRGEGEGIA A CC C A ACAFEAFA CC A A CJGIG|CJITNT C A

VR C A GG A CIGEGRTTIN C M A BN CFN C C AFINGEGE A C A C CJl C FINGEI C A JGI C A FINGHG C f{GHIN A BN C NG
JEYHE C A GG A CIGEGRTTT C M AN C N C C AFINGEGI A C A C CJl C FTRGET C A JGI C A FTRGHG C f[GNI A’ C TG

VR C AJG AR C ARG C AfGIC CIHA A AJGRGI CFTRGI A GRGI A C A CJGIG C C [GRTRGHIN A FINGY A C FENGHET A FTRGH A |G
e C AfGI AT C ARGIC ARG C CFR A A ARGRGI CINGI AGRGI A C A CIGHG C CIGTRGHIT A FING A C FENG T A FENGH A |G

HUM:
UAM:

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

==
QR
==

Alignment stats: °’M’: 203, °’I’: O, ’D’: 0, ’X’: O
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
WEVE C A G CFTRGI C ARG CFING C A JGRGI A JGRT C fIGRGRGI C C C AJGRGI A CFTRGRGRTRGI A AG 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
JEYHE C C TG C C CFRIC A C CHINGI C A CFENGHT C FIN C FINGRGRTRGRG CFN C C AFT C ARG C A JGTE A JGT A [GT T

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
JEYH A C A CITRGRGRGRG C FINGEGI AR C CfGIC C AJGIC C C C C AJGGHG A A FGRGEGRG C FTRGHG A [GRTRGHRG A FTT

VRN GGG A FGRTH A B C B A B A BN A [GRTRGRGRGI A G C A C CPRA CFRA C A A CC CIGRIC C CFC A AJGA |G
[SEVE GGG A BGETH A B C FI A BT A B A [GRTRGRGRGI AfGIC A C CPfNA CFMA C A ACC CGRTC C CF{C A AJGIA |G

ST C\GIAGI C A CCAFBAREC CIGRRAJGIA CACJGERC C A AGA ACC AR CFRC C CHINGI A AJG|C
[oyveam s C G ARG C A CC AFBAREC CIGERANGIA C A CJGRRC C A AfGA ACC ANGRERE CRNC C CHIENGI A A G| C

VR TG A PG C P CFERGTRGI A C CfGIC CIGIC AJGIA C A C GG C FINGETEGET A FENTH A C FIRGETNG C |G A GI A C A
[ E TG A BGI C PR C FIRGRINGE A C CG I C CG|C AfGIA C A C GG C FIRGHETRGEI A FENT A C FENGEINGY C \GI A fGIA C 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’: 299, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

o7



IGHV (IIT)-38-1

GENE ALIGN SEQ
Sy G A AJGTT TIA A CITIAIGT GG AGTIC AfGIAC A/GG A AAATACIEACAIGACCAAGA AT T CIT
Yy G A AJG'T T|A ACITIAIGT GG AGTIC AIGIACA/GG A AAATACITACAIGACCAAIGIA AT T|CIT

VR C AJGIA CITRGETNTE CHAINGI C A A AJGIC C C CHINGEG A FININ C A CRENGEA A A A A ARG A A C A AJGTETNTNGG
JEYH C AJG A CITRGTE CHAINGI C A A AJGIC C C CHINGEG AN C A CFRTRGEA A A A A ARG A A C A AJGT TG G

/R T C C AJG C AfGG AT C AfT G GICAAGTGTTGGTGAGGGAGA|TAACAIGTAA[TTCAA
(YBET C C AJG C AfG G AT T C A[TGGICAAGTGTTGGTOGAGGGAGA|TAACAIGT AA[TTCAA

VRGN GG A AJGRTRE CRANC A AFIRGEGEGI A CRN CIGI C CIININ C AJGRIR A C A A AJGIA AJGIAFTRE A A C AJGHT C
[OEa GGG A ARGRT CRN C A AFIRGEGRGI A CRNCIGIC CPRIRN C AfGRR A C A A AfGIA AfG AfT I A A C ARG C

GO C ' C ANGANG A C A CRERGEINT C ARGIA AJGIAFT N CIN CITNTNT T A ARG AT A AFNA A A A CFENG A JG| A |G
e C T C A/G AJG A CACITGT TICAGIAAGIAT TNCITHCJTT T T A AGATAATAAAACITGANGAIG

YR C C C A AJGIA C A AJGTT C ITRGETNGET A FENT A C FERGETRG A [GRGG A
VW C C C A AfG A C A ARG C FERGEINGHET A FINN A C FINGETNGE A [GRGHG A

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

D9
SIVRGE A C A C A A A AJGET
JEVEGE A C A C A A A AGT

Alignment stats: °’M’: 282, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes

o8



IGHV3-38

GENE ALIGN SEQ
/R G AGG TG CAGCITGGTGGAGTCITGEGGEGEGEGGEAGGCTTGGETACAGCC CITAGGGGGT C
YyB G AGGTGCAGCITGGTGGAGTCITGGEGGGGEGAGGCTTGGEGTACAGCCITAGGGGGT C

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
JEYH C C TG A NGIA CRRICFR C CHINGRTNG] C AJGIC CFR CFINGHG A FTE C A C CIGRT C ARGET A fG 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
VEVE TG ARG C FTRGRG A BN C CPGIC C AJGRGI C R C C A GGG A A fGEGGHGH C FINGRGH A [GRTRGRGRGET CFIN C AR C C

Ve A FTE A FGETRGEGRTRGRGT A JGIC A C AFRA CHANA CJGIC AJGIA CPRC C ARGRGI A APRGRGRGI C AJGIAFTNI C A C
[oyvieam A T A FGRTRGEGETRGRGET A GIC A C AFINA CRNA CIGIC AJG A CFC C AJGG A AJGRGHG C ARG AR C A C

O C AFBRCFRC C AfGGANG A C A AFIRINC C A AfGIA ACACGCIINGEE AR CA NN C A A AFRG A A CA ACC
e C AFBRCARC C AfGGANG A C A AFIRINC C A AfGIA A CACGCIINGERE ARR CA RN C A A AFRG A A C A ACC

VR TG A BGY A G C FTRGE A fGRGGI C A CIGHGI| C CIGRTNGHT A FIE A C FERGETRGY C C A JGY A PN A FT A
e TG A BGY A IG) C FTRGE A fGRGRG C A CIGRG| C C [GRTRGHIN A FI A C fTRGRTHGI C C A JGI A FIY A FIY A

D7
VR C A C ARG A G
JIYHE C A C AJG A G

D9
;i C A CA A ACCHENCC
B C A C A AACCFRCC

Alignment stats: °’M’: 292, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-37

GENE ALIGN SEQ
/R G AGGTG(CAGCITGGTIAIGAGT CITGGGGGAGACTTGGTACAGCTGTGGTGGGG
B G AGGTGCAGCITGGTIAIGAIGT CITGGGGGAGACTTGGTACAGCITGTGGTGGGG

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 GRGT G C CFTRG] AFGI A CF C BN C A FTRGRTRG! C A JG C C FIRG C f[GRGY A FTRT C A FI C FIRTRGE 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 NG C A AFTRGIA C ARG A A CFERGRGRGIC C C A C CJGRGEGI CIINE C A AG A A ARGRGRGHG C fTRGRG A A fTNG

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
VY GEGT C P C AFE A C AR A fGRTRGH C fT A [GRTRGEGETRGGET A |G C CIAFE A CFRAFTNGIC AJGIA C A CJDG

;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
v A A PGRGRGT ANGR AR C A C C AFRNCENCENANGIANG A C A AfTRGEGI C A AfGI A A C ARG C FERGEIN A C FIT

YR G C A A AITGAACAGTICITGAGIAIGATG AGG AC|TICIGGCITGTGTGAGAGA
WG C A A AT GAACAGTCITGAIGIAGIATGAGGACTCIGGCTGTGTGAGAIIGA

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’: 294, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-36

GENE ALIGN SEQ
Wy G AGG TG CAGCITGGTGGAGTCITTTGGGEGAGGCTTGTTATAGCC CITGGGGGTHCC
VB G AGGTGCAGCITGGTGGAGT CITTTGGGAGGCTTGTTAITAGCCITGGGGGT|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 PN C FINGRG A fTR C A C CfINTET A [GRT A C C FENTEI A FE A |G

VR G A C FTRGEG A FTRGH A BG) C FTRGRGRGEIN C C AP C A JGRG C T C C FTNGEGEG] A A A [GRGHGY C FENGEGH A (G A |GG
SYyB G T A CIT GG ATGAGCITGGGTCCATICAGGCTCCTGEGEGGEAAAGGGCITGGAGT AGG

R T CT C AT T AT G AGTTGT T GTGTAGGTAGCACAAGCTIATG C AJG A CIT|CIT G T G
BT CT C AITTT ATGAGTTGTTGTGTAGGTAGCACAAGC|TIA[TG C AJGAC|T|ICITGTG

3H A ARGRGRGT CIGIAFRNIE C A C C CRECPFNC CAGIANG ARG ARG C C A AfG A A AFE C A CFENGHE A BN C T
[oyveam A A PGRGRGHT CIGR AR C A C C CRRNCPENC CAGIANG ARG AFTNGI C C A AfG A A AR C A CRENGHER A BN C I

/R G C A A AITGAACAGCIGT CAGIAIGC C[GAGG AITAGGT CITGTGTATTACTGTGGTG
WG C A A AT GAACAGCIGTICAGAGC CIGIAGGIAITAGGT CITGTGTATTACTGTGGTG

HUM:
UAM:

D7
HUM: [og§ i e e
[N C A FENTRGETNG

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

|||| |||| IEIE!

a
=
=

Alignment stats: °’M’: 301, °’I’: O, ’D’: 0, ’X’: O
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
VB G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGTACAGCCITGGGGG AT 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
JEVH C C TG A JGIA CRRICFR C CHIRGRTNG] C AJGIC CFR CFTRGHG AN C A C CRERT C ARGRTH A A C AJGRTRGI A C A

IVETEGE A A CITRGEGRGET C C AP C AJGRGICFRI C C AJGRGI A A A JGRGGHGE C FINGEGH A [GRTRGRGEGET A FIN C [GRGHG T
VTG A A CITRGGRGRT C C AP C AJGIGICFTIC C AJGIGIA A AJG G GG C fINGGY A [GRTEGRGEGT A FIN C \GRG G T

VR G A FGRTHINGEG A AFTRGEGI C AJGEIN AGRGIA CIGIC A CIR ARG C AfGI A CJN C FINGHTNG A A JGGGI C C |G
VY G T A FGETHTGRG A ARG G C AJGTTAGGIA CIGC A CIBRAJIG C AfG A CI CFTNGHTNG A AJG GG C C |G

e A P C AR C AFRNCERC C ARGIARNGIA C A AR C C AfGRGA A CACC CFERGEE AFE CRING C A A A CIGlA
[oyvieam A PR C AR C AFRRCER C C ARGIARNGIA C A AR C C AfGRGA A C A C C CFERGEE AR CRENG C A A A CIGlA

v AT AFG C CfT G AJGG G C CI[GAGGIACACIGGCITGTGTATTACTGTGTGAGAAA
e A 'T AfGIC CIT G AJG G G C C|[GIAJGGIACAC GG CITGTGTATTACTGTGTGAIGAAA

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’: 296, °I’: O, ’D’: 0, ’X’: O
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

IUVEGE A ARGRGET C B C CHIN A M A A BGETH C N C FINGEGETIN A C A C CRIN C A C C AFE C Fl A FERGRGT A MG A
JEVEG A ARGRGET CFR C CRRN AP A ARG C T C FINGEGETRIN A C A C CFIR C A C C AFE C Fl A FERGRGT A FTNGH A

Gy AT T GGGTATGATAGIACCCCITGGIACAGGG C|TTTGAGTGGATGTGATGG AT C
syl AT T GGGTATGATAGACCCCITGGIACA GGG CITTTGAGTGGATGTGAITGGA|ITC

st AR C A CCFRA CACHINGGGIA ACCCAACGREAFNA CCCACI GG CIENE C A C AJGHG A FENGEG T T
e AP C A CCPRA C A CHINGEGEGIA A CCCAACGREAFRNA CCC A CJGG CPRENE C A C AJGHEG A FENGEG T T

SOETG C 'S C PN C C ARTRGEGI A C A CJGRIN CFINGHIN C AGIC A CIGRG CIGITGHI C FINE C AJG AR C AFRG(C A
[ Nea TG C PR CFNC C ARTRGEGI A C A CIGHIN C FINGHIN C AfGIC A CIGRG C [GRTRGHI C FINE C AJG AN C ARG|C A

IUVRNGE C CRR A A ARGRG CFIRG AJGRGI A C A CIGRGI C C G A JGN A FTE A C FIRGETRGY C fG) A A [GT A
e Gl C CFRNA A ARGRGI C FING A fGRGI A C A CIGRGI C CJGI A JGHIN A FTR A C FIRGTRG) C }GY A A fJGT 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’: 293, °’I’: O, ’D’: 0, ’X’: O
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 JGRGRTRGI C AfGI CFR A C AJGI C AJGRTRGRGRGEG C |G C AJGRGI A CITRGRINTRGI A ARG C C I C [GRG A [GI A C

VR C C FIRGETN C C CFR C A C C NG C iG] C FENGET C FIN A FINGEGETRGEGEGHEIN C C FEN C A FGRTRGRGRT A CFN A C fF
JEYHE C CITRGRT C C CFRC A C C NG C G C FINGET C FIN A FINGEGRTRGEGGETN C C FINT C A fGRTRGRGRTT A C N A C [T

IUVENGEGE A BGY C FTRGRGE A BN C CIGIC C AJGIC C C C C AJGEGEG A A fGEGEGHGE C FINGEGH A [GRTHGHGY A FENTRGEGEGRG A A
JEYE GG A BG C FTRGRG A PN C CPGIC C AJGIC C C C C AJGRGRG A A JGEG GG C FINGEGH A [GRTHRGHGH A FENTRGEGEGRG A A

Gt A D C A AFBRC AFBRANGTINGIGI A AfGIC A CCAACFEACAACCCIGREC CCFRC A ANG ARG C G A [GT
JEYH AP C A AFTIC AFDAJGTGGIA AfGIC ACCAACIBACAACCCHIGEREC CCFlC A AJG AJGHN C Gl A G T

O C A CC AFBRAFRC ARGRNANGIA C A CJGRNC C A AJGA ACCAGRTRR CFEC C CFENG A A G C FING A §G| C [T
W C A CC AFBRAFRC ARG ANGIA C A CJGRINC C A AJGA A CC AJGRINR CFRC C CFING A A JG C FING A §G| C I

VR C FRGTRGE A C CIGIC CRG CIGRGI A C A C IGRG] C FINGETRGHT A I A C FINGETRG C [GY A Gl A GG
[oyvieim C FNGRTRG A C CIGIC CIGICIGRGI A C A C JGRGY C FENGEINGE A FINT A C FIRGTNG C /G A |G A |GG

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’: 293, °’I’: O, ’D’: 0, ’X’: O
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 GG A C ARG CPN CIGTRGRGI A JGRT C CJGRG AfGRAGEGIA C C C A AMG A C A A C CFENGGIG GG AT 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 PTG A fGIA CFRCFR C CHTNGRTNGI C AJGIA CFE CFINGHG AT A A C CPERT C ARGRT A fG CF A CFTRGI A A

Gy T G AG CTICIGGT T T CCCAGGCITCCAGGGAAGGGGCITGGAIGT G AIGT AGT AG| AT
YBT G AG CTICIGGTTTCCCAGGCITCCAGGGAAGGGGC|ITGGAIGT G AGT AGT AG AT

Gy AT A C AJGT G T GAITGG|AAGTICAGAITAITGTTATGCCCAATCITGTGAAGAGCAA
e AT A C AIGT G TGAITGGIAAGTICAGAITAITGTTATGCCCAAITICITGTGAAGIAGCAA

S AT C A CC AFBRCERC C A A ARGIA AAAFRGIC CAAGA ACFEC A CPENGEE AFRBNINTNG C A A AFDNGH A
e AT C A CC AFBRCERNC C A A ARGIA A A AFIRGIC CA AJGA ACFEC A CPRERGEE A RBNINTNG C A A AFDNGH A

lvR A C ARG CFING A JGIAFG C AJG AGGRGI C A C A G C ITRGETEGETGETT A C fTRGET A FINGETNG A [GRGI C A
e A C AfJG T C/T G AGAGCAGAGGGCACAGCITGTGTGTTACTGTATGTGAGGCA

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 A JGETRTNH C

Alignment stats: °’M’: 298, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IT)-30-21

GENE ALIGN SEQ
;i C A C AfGA CCCERCERC CCRNC A C CRINGIC A CRINGEN C N CHNGEG AR C C C C AFRC AFBRA A C
WAV C A C AfGIA CCCFRCHNC C CHJC A C CHINGI C A CFRERGHT C M8 C FIRGRGI AN C C C C AFRC AFBA A C

VR C A JGEISGETIT C C PN C BN A BGY A A PTG A BN C FINGE C FIRINGE C C C CF A G A A JGI A FERGRGI A C A GG
JEVEE C A JGETRGETTE C CFINE C FH A JGI A A FTRTRGE A M C FINGI C FIINGI C C C CFHAJG A AJGIAFTRGRGI A C A GG

Ve A f[GETRGEGE A fIN C A JGRGTHGY C A FINGEGRGETTRGETNG A AJGRGEGIAG C A C A AAFIREA CAACCC A CIINTE
JEVEE A fGETRGEG A BN C A JGRGT G| C A FRGEGRGTTRGTING A A/GGGIAG C A CAAAfIRTEACAACCCACIET

O C ' C A ARG ANGEE C C AFRAFRC CIGRGIAFN C C A AJGIA A A C AJGHTRE CFER A C A NG C FENG A }G C FIY C T
JEYHE C ' C A AJGIANGRT C C AFRIAFRIC CIGRGI A C C A AJG A A A C AJGRTRT CITN A C A G| C FING] A |G C I C [T

O GET G C C C AfGRTRGIA A CACACAACFHACIGIC AFINTNTNTNG A ARG C A A A ARG AFTNG C A AFERGI A A
[N GG C C C AfGRINGEA A CACACAACEHHA CIGIC AFINIRTNITNG A ARG C A A A ARG AFTNG C A AFIRGI A A

HUM: [ ¢ gouen v )
UAM: [& ¢ ¢ Homon v ix

D7
HUM: [og§ o i e e
UAM: [og§ o i ch e

D9
VR C A [GRGEGEGHTNG A A [T
YR C AG GG GTG A AT

Alignment stats: °’M’: 257, °I’: O, ’D’: O, ’X’: O
Both human gene and its mapping are pseudogenes



IGHV4-30-2

GENE ALIGN SEQ
VR C A G C FTRGI C A BGI C FIRGE C A GG A JGRIN C C JGRGI C P C A JGRGI A C FINGRGRTNGI A ARG C CRENIN C A C AJGIA C
WEVE C A G CFTRGI C ARG CPING C AJGRGI AJGRT C CJGRGI CI C AJGRGI A CITRGRGRTGI A AfGIC CFER C A C AJGIA C

VR C C ARG C C CFRC A C C NG C iG] C FENGET C FIN C FINGEGETRGRG C N C C A B C A JG) C A [GRTEGHRGTRGRG T T
JEYH C C TG C C CFRC A C CIRG C G C FENGET C FIN C FINGRGRTRGRG C N C C AT C A JG C A [GRTRGHRGTRGRG T T

Ve A C N C CFTRGRG A JG| C FIRGRGI] A BN C CJGRGI C AJGIC C A C C AJGIGEGE A A JGRGHGY C C FTNGHG A [GETRGEGE A T
JEYE A C I C CITRGEG A NG| CFIRGRGI AP C CJGRGIC AJGIC C A C C AJGGHGE A A RGEGHGY C C FTRGHG A [GRTEGHRG A FTT

VRN GGG A C AFRCFRARE C AR A GEINGEGRGI AfGIC A C CFRA CFMA C A A CC CJGRIC C CRC A AJGA |G
MY GEGE G A C ARR CFARE C AR AGTRGEGRGI AfGIC A C CfNA CFMA CAACCCGRTC C CF{C A AJGIA G

ST C\GIAGTE C A CCAFBARE C ARGRRAJGIA C AJGRGERN C C A AfG A A C C ARGRTRE CFRNC C CFINGI A A G| C
[oyveam s CI\GRAGEI C A CC AFRARE C ARGRER AJNGIA C AfJGRGEIN C C A AfGIA A C C ARGRIERE CFN C C CHINGI A A JG| C

IUVETEGE A PG C FN C FERGTRGI A C CfGIC CIGICIGRGI A C A C GG C C [GRTRGET A FINT A C FIRGETNG C C A JGY A |G A
[ E TG A BGI C PR C FIRGRINGE A C CG I C CRGICJGRGI A C A C GGl C C IGRTRGHEI A FIN A C FENGEINGY C C A [G) A [G) A

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

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

Alignment stats: °’M’: 299, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-30-2

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 GG A C ARG CPN CIGTRGRGI A JGRT C CJGRG AfGRAGEGIA C C C A AMG A C A A C CFENGGIG GG AT C

VR C C NG A fGIA CFRNCFIN C CIINGETNG] C AFGIA CF CFIRGHG A IR A A C CPRENIN C A RGN A fGY C P A C FTNGY A A
JEYE C C TG A NGIA CRRICFRN C CITNGRTNGI C AJGIA CFE CFINGHG AT A A C CPERT C ARGRT A fG C I A C TG A A

/G G A A CITICIGGT T T CCCAGGCITICCAGGGAAGGGGCITGGAIGT G AIGT AGT AG| AT
VB G G A A CITICIGGTTTCCCAGGCITCCAGGGAAGGGGCITGGAGT G AGT AGT AG| AT

Gy AT A C AIGT G T GAITGG|AAGTICAGAITAITGTTATGCAITAATCITTTGAAGAGCAA
sy AT A C AIGT GTGAITGG|AAGT|CAGAITAITGTTATGCAITAAITCITTTGAAGAGCAA

S AT C A CC AFRCERC C A A ARGIA A AAFRGIC CAAGA ACFEC A CPEGEE A FENENTNG C M A A FINGH A
oyvem AT C A CC AFRCERNC C A A ARGIA A A ARIRGIC CA AJGA ACFEC A CPENGHEE A FENIRTNG C MY A A FENGH A

lye A C ARG CFING A JGIA G C AJG CIGEGRGI C A C A NG C FINGETEGETNGETT A C f TG A FINGHTNG A [GRGI C A
ovieim A C ARGRT C FTRGY A fGE A JGY C A BGY C fIGRGRGY C A C A G| C FINGHTRGETNGETNN A C FINGHT A FERGRTEG A \GRG C A

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 A JGETRTNH C

Alignment stats: °’M’: 298, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IT)-30-1

GENE ALIGN SEQ
Gy A A C A A CRENGEE A PRI C BN C JGRGRTNGI C A C N C FINTRGEGE C C FINGRGRTNGI A AJGIC CRENEN C A C AJGIA A
EYyE A A C A A CRENGETE A PRI C FN C [GRGRTNGI C A C P C FINTNGRG C C FTNGRGRTRGI A AJGIC CREREI C A C AJGIA A

O C CFRRCPRC C CENC A C CRENGHINGI C C AR CEN CHINGI C AR CAR C C AFRNC A C A A C C A JGETRG T T
SV C CINCFRC C CFRC A C CIINGRINGI C C AR CFER CHING C AR CFNC C AFfIHC A C A A C C A G TEGET T T

Ve C C A C FTRGGE A fG{ CFINGI C AR C C AFRIC AJGICIGIC C C C C A FTNGEGEG A [GRGRT A C FENGEGH A [GRTRGRG A
JEYH C C TR C FTRGG A fG{ CFINGI C AFRIC C AFRIC AJGICIGIC C C C C ATRGRGEG A JGRGRT A C FENGEGH A [GRTRGRG A

VR C [GRGRGETRG C A M A FGRGHTN C A FTRGRGH A fGRGRGE AfGIC A C A A AR A CFNNC C C CRNCFENT CFRN C A A |G
JEVET C [GRGRGRTRG C A M A FGRGT C A FTRGRGI A \GRGRG AfGIC A C A A AT A CINC C C CERNCFRERT CFR C A A G

St ARG C C ARGRRIC A C C AFRCFERC CAJGIAFNC C AFTRGERE C C A A A A ARGHE A FGRTNE C FENE C FENR A C A
e A G C C ARGRINC A C C ARRCFERC C AJGIAFNC C ARG C C A A A A AJGHEE A JGRINE C BRI C FIIN A C A

/R G CT G AACITAITGT GAGGAACAAACACATAGICCATGTATTTTAGAGCAAAAIIG
WG C'T GAACTATGTGAGGAACAAACACATAGCCATGT AITTTTAGAGCAAAAIG

HUM:
UAM:

D7
VR C A C A JGRTRG
JLWVHE C A C A JGRTRG

D9
VH A C C C A AfGIC CJE
VB A C C C A ARG C CJT

|| II HH || || || || || ||

Alignment stats: °’M’: 301, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-30

GENE ALIGN SEQ
VR C A JGEGRTRG] C A fG C FINGEGETRGEGE A |G C FINGEGEGEGRG A f[GRGY C [GRTRGRGET C C A }G) C C fENGEGHGY A \GRGTY C
JEVEE C A [GEGRTRGY C A IG C FINGEGETRGRGE A (G C FTRGHGEGEGRG A fGHGY C [GRTRGRGRT C C A JG C C fERGEGHGY A \GRGT C

VR C C FINGE A fGI A CFR CFIN C CFINGETRGY C A JGI C C BN C FIRGHEGE A I C A C C IR C A BGEI A §G) C B A FENGRGY C A
JEYH C C TG A NGIA CRRNCFIN C CITNGRTNG] C AJGIC CFR CFIRGHG A FIE C A C CPENT C A JGRT A fG C T A fIERGRGY C A

IVETEGE C A CITRGEGEGET C CRGI C C AJGRGI C P C C AJGEGY C A A fGRGEGHGE C FINGEGH A [GRTRGRGEGRTNGRGY C A [GTT
VAV TEGE C A CITRGEGRGET C CIGIC C AJGRGIC PRI C C AJGRGI C A A JGG GG C FINGEGH A [GRTRGRGRGRT GG C A [GT T

lye AT AT C AT AT GIAIT G G|A AJG T|A AfTIA A AfJTACITATGC A[GAC|TICCGTGAAGGG C C|G
el A 'T AfTIC AJT AT G AT GG A AJGT|A AJTHA AAJTACITAITGCAGACTCCGTGAAGGG C CI|G

St AT C A CC AFRCERC C ARGIANGIA C A AR C C A AJGA ACACJG CFENGERE AFE CHENG C A A AFINGH A
oyvem AT C A C C AFRCRERC C ARGIANGIA C A AR C C A AJGA A C A CJG CFERGEE AFE CHING C A A A FINGH A

R A C ARG C CFRING A IG| A JG C FTRG A f[GRGI A C A C GG C FINGETRGHT A FTR A C fTRGRTRG C |G A A A JG| A
el A C ARGIC CFTNGE A JG) A JGY C FIRGH A fGRG| A C A C GG C FINGETEGHT A FENI A C FIERGRTRGY 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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-29

GENE ALIGN SEQ
IVEGE A [GRGRTRGRG A fG) CFINGE AP ARGRAJGIC C C A C AfGIANGEGIA C CIINGIANGI A C A A C CFENGEGHG] A A fGT T
PEYEG A [GEGRTRGRG A NG CPING A ANGIAJGIC C C A CAGAGG A CCIIRGIANG A C A AC CIENGGIGIA AGT T

VR C C FING A fGI A C P C BN C C FESGETRGEIN A BGY C C BN C BN A BGE A FIIE C }GN C C BN C A G A §GY C PRI C FERGH A A
JEYH C C TG A BGIA CFRCFIN C CFTRGRTRGIN A fGI C C N C FIN A BGY A FTE C fGH C C FTRTH C A G A fG C FTNIN C FTRGH A A

VR TG ARG C C C AfGRTRIN C A C C ARG C FTRG] C A JGRGY C A A fGRGGHGE C FINGEGH A [GRTHG] A [GRT A A FN A IGY A [T
VYT G ARG C C C AfGRTIINC A C C AJGET CFTRGI C AJGRGI C A A GG GG C fINGEGY A [GRTHG] A [GRT A A 1 A |GY A T

GlyR AT A A A AJG AT GIAIT G G|A AJGT|IC AIGIAf[T ACACCAJ TG CAIGAC|TICITGTGAAGGG C AIG
el A 'T A A AAGATGATGGAAGT CAJGIAITIACAITICATGCAGACTCITGTGAAGGGC AIG

s A TR CPRC C AFRNCERC C A A ARGIA C A AFRRGICFRA AJGA A CFECFE CFERGEE A FE CFENG C A A A FINGH A
e A TR CPR C C AFRRCERNC C A A ARGIA C A ARINGICRRA AJGA A CF CFE C FERGEE A B C NG C A A A FINGH A

Sy A C AJGTT C AJG AIG|IA A CIT G AGGIACATGGCTGTGTATGGCTGTACAITAAGGTT
ywem A C AfGT C AJGAGA ACTGAGGACAITGGCTGTGTATGGCTGTACATAAGGTT

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’: 297, °I’: O, ’D’: O, ’X’: 1
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
VAV C A A C A ACFE AFIRGETTN CFNC AfGIC A C A CFINE C ITRGHG C FINTRGI A fGI A CGRTH C CFINTNG C AJGIA C

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
WEYH C C TG CFTH ARG A AFTRTGET A BN C FIRGH C FTINGI C C C CFN A G A A G| A FTRGEGI A C A GG A [GRTNGRGE 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 AfGRGIGIAGC A CA AAJTDACAACCCACHG CITC A AGAIRG

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
e C C AFBRAREC C ARG AFEC C A AJGIA A A C AJGRII CIRIRIN A C A NGl C FTRG A BGY C B C FERGEINGY C C C A |G

IUVRTGE A A CACACAACHIACIGIC AFRNTERTNINE A AJGC A A A AGA
(eI G A A CACACAACHACIGC AFININININNA AJGIC A AAAGA

D7
VR C }GE C A A TG
UAM: o ¢ SRy ©

D9
SYHGE A C ACA ACC CPE
YR GE A C A CAACCCPHE

Alignment stats: °’M’: 282, ’I’: O, ’D’: 0, ’X’: 1
Both human gene and its mapping are pseudogenes
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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
WEVE C AJGRGRR A C AJGI CFING C AJGRGI A JGRT CIGRGRGI C C C AJGRGI A CITRGRGRTGI A AfGI C CFENE CJGRGI A C 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
JEYH C C TG C C CFRNC A C CHIRG C G| C FENGET C FN C FINGRGRTET A CFNC C AFC ARG C AJGRE A G A 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
VEYE GG TRGRGRGRG C fTRGRG A f'TH C CJGRGIC AJGIC C C C C ARGEGHGI A AGRGRG A C fTRGRG A JGETRGGI A [T TRGG G

s A C AR CFE AR A M A FGRIRGRGRG| A JGIC A CCFRA CFRA CA ACCCHGRREC C CERC A ARG ARNGHE C |G
(YT A C AR CFR AT A B A fJGRTRGRGRGI AGIC A C CFMA CfMA C A ACCCGEIC C CHNC A AJG|AGT C |G

St ARG C A C C ARG C ARG ANGIA C A CJGFRC C A AJGA ACCAGTRCFEC C CHENG A ARG C NG| A
[ovem A G C A C C ARG C ARGER ANGIA C A CJGRC C A AJGA A C C ARGITNE CFR C C CHENG A A G C FINGH A

UVEGE C ' C FIRGETNG A C CJGI C CIGRITNGEGI A C A C GG C C IGRTRGHT A FI A C fTRGRTNG C JGI A GI A A A
(e G C F C FERGRTRGI A C CG I C CGRINGRGI A C A CJGIGI C CIGRTRGHT A FENI A C FIENGRTNGY C \GI A [GIA A 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’: 296, °I’: O, ’D’: 0, ’X’: O
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 JGRGRTRGY C A JG) C FINGEGHTRGY C A JGRT C FTNGRGEG) C C PTG A JGRGRTRGI A AJGIA ARG C CFERGEG] A fGI C C il C

VR A PTG A A JGRGRTTIN C CINGI C A A GG C BN C FINGRGI AR A C A C CRERH C A C A AJG C N A FERNGY C FIY A
JEVEE A FTTRG A A JGEGRTTRI C CITNGIC A AJGNGI C IR C FIRGRGI AFR A C A C CRERT C A C A AJG C T A FING) C fT A

Iy T C AJG C'T GGG TIAITGACAGGCCCARGGACAAGGGCITTGAGGAAATGGG ATGG
BT C AJG CT GGG T AITGACAGGCCCATGGACAAGGGCITTGAGGAAATGGGATGG

YR AP C A ACACCAACACHEGGGIA ACCERAACIKGEEANNGC CC AGGGE CHNENC A C AJGG A C |G
e AP C A ACACCAACACPHRGGIGIA ACC CENAACIGEEANSGC C C ANGGEG CHENE C A C AJGRG A C |G

SO GET S TRTRGT CA N CFN C C AFRRGEGIA C A C CEC CIGEN C AJGIC AFTRGEG C AFR AFE CPNE C AR AR C A
(Ve G TG CRENN CRN C C AFIRGRGIA C A C CRC CIGEN C AGIC AFIRGEG C AFE A FE C PN C AR A BN C A

IUVRGE C ARG C CRNA A AJGRG CITRGI A GRGIA C A CJGRTHGI C A A G A GG
WG C ARGIC CFR A A ARGIG C FINGY A FGRGI A C A CJGHINGI C A A Gl A [GG

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

D9
;i A C C AfGA A AFINC C
B A C C AfGA A AFBC C

Alignment stats: °’M’: 282, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IT)-26-2

GENE ALIGN SEQ
VR C A JGRGRTRGI C A JG) C FINGE C A JGRGE A JGRIN C A JGRGEIN C C AJGRGIA C C C ARTRGIAJGRGI C C CPRIC AfGIA C A C
WEVE C A JGRGRTRGI C ARG CFING C AJGRGI AJGRTN C AJGRGET C C AfGRGIA C C C AFTRGIAJGRG C C CPRIC AfG A C A C

IVRTEGE C C C B C NG C C FENGETNGY C FINGETRGET C FENGEGE A FENT C FENTRTTTTSTN A C C A FENGEGH A BN A FIET A
MEYETEGE C C C I C FERG C C FERGETRG C FTNGRTRGET C FENGHGE A FINT C FENTSTETRTNTETN A C C A FERGEGH A f A FTT A

IVETTTG A GIARTRGEA AFRC C A CC AFRC C CIGRINGEGEGI C A A C AJGRG C fTRGEG) A A FINGEG C FINGEGRGEGY C
WEVER T TG A GIARTRG A AFRRC CACCAFRC C CJGRTRGEGIGI C A A C AJGEG C I TRGEG A A FINGRG C FINGEGRGNGY C

st A C ARGRTNE A CFRRANG A CRERGEG AR C AFINC A AJGRGIA AfNA C A C AFBC AFTRGI C A C C CFNC C A C C
JEYE A C ARGRTRT A CFR AfG A CITRGRGI AN C AFC A AfGRG A AfMA C ACAFBC ARG C A CCCFHC CACC

S C AFGRGRT C C AFTRGEI C C C C AFRNC A A CAJGTING A CFRC A A CC A ANGANG C C ANGTENE C N C FENGHT
e C APGRGRT C C AFIRGEIN C C C C AFNC A A CAJGRINGIA CFRC A A CC A AJG ANG C C ANGEENE C FN C FESNGHT

VG A ARG CFC ARGICFNC C AFIBGIA C C A C CEER AJGRG A C A CJGHGH C NG A JGERIN A FTIN A C FTRGETNGI A A A
WG A ARGICFRC AfGICERNC C AFIRGIA C C A C CEAJGIGIA C A CJGHG C FTNG A \GRT A FENE A C FERGRTNGI A A A

HUM:
UAM:

D7
HUM: o /v EoQUy ¢ v ©
UAM: [of /" oWy ¢ o ©

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

QR
==

Alignment stats: °’M’: 302, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IIT)-26-1

GENE ALIGN SEQ
Sy G AT G T T 1T ACITGATGGAGTCAGAAGGAGAAAAATTTAACAGCCCAGCAGTT
sy G AT GTTTACTGATGGAGTCAGAAGGAGAAAAATTTAACAGICCCAGICAGTT

VR C A CRENGE AGI A CFRINGET C CRENGI C A A A NG| C C N C FINGEGETITN C [GRGRGETTNI A C FENGEGEGEING) C A |G C
VEYE C A CRERG AGI A CFINGET C CHENGI C A A AJG| C C Il C FINGEGETETNE C [GRGRGRTHTN A C FENGRGEGTNG C A [G C

Ve A PTG A BGY C FIRTRGRGETN C C AJGIC A C A CHIBINC A C A A C AJGG A AFINTEGEGETINGETNGEGRGET AJGIC A A C
JEvE A PTG A NG CFINTRGRGETN C C AJGIC A CACHININC A CA ACAGG A AFINTEGGTRGITNGIGEGET AGIC A A C

lye A G T G AGIAG AIT|IC AITA[TGGGIAGT TICITAAGGGTTACITCTICCATGAWGTACAGAIT
e A G T G AGAGATCAITAITGGGAGT TICITIAAGGGTTACTCTCCATGAGTACANGAIT

st A A AFRNC A A CAFRREC C C A ARGRINGIA C A CC CFININE C A ARGRING C AfGRE CFR A C CEERN A C A A G
e A A ARNC A A C AR C C C A ARGRINGIA C A CC CPINIIE C A AfGRING C AfGRR CFR A C CREERNN A C A A |G

IUVRGE A C C A ACCFIRGIA A AJGIC C A AJGRGRGIC A AJGEG C C G A BN A FIRT A C A JGRTRGH A IGEGRG A
WG A CC A ACCIHINGA A ANGIC CAAJGGGIC A AGG|C CIGET AFE AR A C AGEING A [GRG G| A

D7
VRN C A C A JGEGRG
WEWVHE C A C A GGG

D9
;i AG A CACAAAAA
iR A GGA C ACAAAAA

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
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 JGRGET C A C CFINTNG A A JGRGI A [GRT C FTRGRGET C C FERGHTNG C FINGRGRTRGI A A A CC C A CAG ANGIA 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 CINC A CIGICFTNGIA C CIIRGIC A C CJGRT C FlN C FINGRGEGETT C N C A CFN C ANGI C A AFTRG| C N A JGI 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

VR GE A C C A AC AFIRGEG A C C CIIEGRINGRGI A C A C ARGIC C A C AR AN A C FERGEING C A C GG A FTY A
e TG A C C A ACAFRNGGIA C C CRENGRINGEGIA C A C AJGIC C A C AFB AT A CFRENGHEINGI C A C [GRG) A I 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
iR A C A AJGIA A C CJT

Alignment stats: °’M’: 301, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

T



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
EVEG A ARGRTRTI C A C CIGRGGGRG AGIA C AJGIAJGG A A AfT A A CIGRGETNG C A G C CJGRGRGEGHGY C 'Y A T C

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 CFRNC CPINGI C A A AJGIA CF CFENGEGI A IR C A C CFRIRIN C A C NG A FENTRGI C A G C A FT 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
JVE A NG C FERTRGRGT C C ARG C A ARGICINC C AJGRGE A C C AJGEG G THTRG] A FENGETRGRGRG] C AfGIC A A C AJG 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 A AT T GAAGAGGAAGICITICITHC Af/G T GGTGCCCITCCATGAATACAAANGAA

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
e CAERIN C A C AfGRR C C C C AJGRGIA C A C C CRININ A CJIGRING C A FIRGEGHT C B C A C FING A BN A BN C FIET

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 FETE A BN C A C FENTTETRGETN A FENGEI 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
VR A T A C A FTETT G T T

Alignment stats: °’M’: 280, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-25

GENE ALIGN SEQ
YR G A G AT GIC AfG CITG G T GG AGT CITGGEGEGEGEAGGCTTGEGGECAAAGCC CIGCIGT GG T C
VEYB G AG AT GIC AIGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGCAAAGCCITGCIGT GG T C

OHE C C CIGIANG A CRRCFN C CERNGHINGI C AJGIC CRRCFNC A AFTRE C A C CAERR C AJGRE AfGICFR A CFERNA C A
WY C C CIG ANGIA CRRCFR C CHINGRTNGI C AJGIC CEECFNC A AR C A C CPENT C ARGR AG CFNA CFRA C A

IVETEGE A A CITRGETRGET C CRGI C C AJGEGI C FN C C A JGRGEG A A FTRGEGHGE C FINGEGH A [GRTRTRGEGRTTRGEG A C A A
VTG A A CITRGTRGET C CIGIC C AJGRGI C I C C AJGEGEG A A FTNG GG C FINGHGH A [GRTRTRGRGRTTNING A C A A

VRGN A AR C CRR A AFTRGEGRGRGEGEIN A JGIC A C AFRA C CANC AFRANGI A CFNC CIGRGEE A AJGRGI A C C |G
VG A AR C CFR A AFTRGEGRGRGEGETN A GIC A C AfRA C CIC AFRNAJG A CFNC CIGRGHRT A AJGRG A C C |G

Sem A TN C A AFRA CCRRC C ARGIANGIAFINA A CJGIC C A AGA ACACACIEEC AFECHENG C A A AFDNGHA
e A ST C A AFRA C CRRC C ARGIANGIAFINA A CJGIC C A AJGA ACACACIHERERC AFECHEING C A A AFINGH A

Gy A C ARG C CRAIRGIA A A A C CIGAJGIGIA C A CJGIGI C C C TG A FIH A fSGRTRGRIN A C C A JG A |G A
e A C ARGIC CRERGIA A A A C CJGIAFGRGIA C A CJGIGIC C CFIN C N A PRI A fGRTNGEIN A C C 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’: 294, °I’: O, ’D’: 0, ’X’: 2
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
JEYEE C A GG C C ARG CFINGEGET A C A JGRT C FIRGRGEGHGY C FTRG A [GRGRTRGI A AGIA ARG C C fERGEGRGNGI C C i 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 AJGRGRT CRNC CIITRGIC A AJGRGRTINE C CIGGGI AN A C A CC CFC A CITNGIA AT 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
[N T T TG A PR C CHINGE A ARG AFIRGEGEINGI A A A C A AFRCFRA CIGIC A C AJG A AJGRTNE C C ANGGHG 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 AFIRG A C CIGIAJGGIA C A CAFRCFERA CAJGIACACANGC CFRA C AFNGEG A JG 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
[ iEGY C ARGIC C TG A fGY A BN C FIRGH A fGRGI A C A CJGIGI C CIGRTRGHT A FENIN A C FIRGRTNGI 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’: 296, °I’: O, ’D’: 0, ’X’: O
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
B G AGGTGCAGCITGTTGGAGT CITGGEGGGGEGAGGCTTGGEGTACAGCCITGGGGGGTC

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
JEYH C C TG A NGIA CRRCFR C CIINGRTNG] C ANGIC CFE CFINGHG A FTE C A C CPENTN A BGY C AfG CF A FIRGI C C A

IVETEGE A BGY C FTRGRGRGET C CIGI C C A JGRGY C fN C C A JGRGEG A A fIGRGEGHGE C FINGEGH A [GRTRGRGRGET C FIN C A G C [T
JEVETEGE A BGY C FTRGRGRGT C C G| C C AJGRGI CFI C C AJGRGEG A A fGRGGHGE C FINGHGH A [GRTRGRGRGET C FIN C A |G C [T

Ve A FTE A FGETRGEGET A [GRTRGEGRTNGEGEIN A JGIC A C AFRA CIRA CIG C AfGIA CFNC CIGRING A A GGG C C |G
v A T A FGETRGEGET A FGETRGEGINGEGET A JGIC A CAFRA CPRA CIGIC AfG A CPRIC CIGHINGI A A GGG C C |G

OHGET N C A C C AFRCERC C AJGIANGIA C A AR C C A AJGA AC A CJG CFERGERE AFE CHENG C A A AFINGH A
NG C A CC AFRCRERNC C ARGIANGIA C A AR C C A AJGA AC A CJG CRERGER AFE CHING C A A AFINGH A

v A C ARG C CRING A GIARG C CIGIAGEGIA C A CJGEGI C CIGRTE A FIN A FTH A C fTRGRTRG C [GI A A A JGI A
el A C ARGIC CFINGI A JG A JGY C CIGIAFGRGIA C A CJGIGIC CIGHT A ' A FERIN A C FERGRTNGY C IGI A A 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’: 295, °I’: O, ’D’: O, ’X’: 1
Neither human gene nor its mapping is pseudogene
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IGHV (IIT)-22-2

GENE ALIGN SEQ

/G A/GGTGCAGGTGGTGGAGTGTAGGGGAGAG
YyE G AGGTGCAGGTGGTGGAGTGTAGGGGAGAG

D7
wov: [SECN N
uav: SKNCITNE
D9
HUM
UAM

ACAAGAG
ACA AIGIAG
GGGTGAGGCTG
GGGTGAGGCTG

Alignment stats: ’M’: 30, ’I’: O, ’D’: 0, ’X’: O
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 CFIRGRGTRG A ARG C C CFRIC A C AJGIAFRC CFIRC C C C CHINGHEG] C C FIRGRTRGRGY C A I C f C FINGY C

VR CER C C AR A C A A C C ARGRING C BN C C MG C FINGRG) A fG C FIRGRGI A PR C CIGRRC A C C C C C C
MEYERT R CFR C C AR A C A A C C AJGITRG CFTIN C C FING C FTRGRG A fGI C FIRGRGI AP C CflGRRNC A C C C C C C

/G GGG A AGGG A CITGGIAGC|GIA AITIC AIGGTGCACAGGTCATGAGGGAGTGCACA
B G G GG A AJGGGACITGGIAGC|GIAATICAIGGTGCACAGGT CAITGAGGGAGTGCACA

;O AFE C C A ACCCACHNC CFNC A AGIAJGEINC C AJGRNC A CC AFBNCFBC C AfGAFRC C A C AFRC C A
(YH AP C C AACCCACFEEC CFERC AAGANGEIC CAGRNC ACCAFNCFEEC CAGAFNC CACAFRCC A

ot A A A AACAGTNINE CRNC CARA CAGICRINGIAGICRNA CCHINEA A C A AGGAGREA CACAACC
W A A A A ACANGTNINE CHNC CFNA C ANGICHING AfGICFNA C CPITRINA A C A AJGG AJGRNA CACAACC

lyR AT G AT TTTTAITACAAAAIGA
el A 'T G AT T T TTATACAAAAIGA

D7
VR C A C A NG C |G
JEYHE C A C A NG C |G

D9
VG A A C A CRRCRENA C
EVEG A A C ACFRCFRA C

Alignment stats: °’M’: 269, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-22

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

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
JEYE C C TG A NGIA CRRNCFIN C CIIRGRTRG] C ANGIC CFR CFINGHG A FIE C A C CPENT C ARGRTRIN A CFA CFRNA C A

IVETEGE A BGY C IGRGEGRGT C CIGI C C AJGRGI C F C C C JGRGEG A A f[GRGEGHGE C FINGEGY A A FIRGRGEGET A [GEGETTT C
VEVE TG A BG C IGRGRGRGT C CIGIC C AJGRGI C R C C CIGRGRG A A fGRGGHGH C fINGRGY A A FIRGRGRGET A [GEGHTRTT C

Gy AT T AJGAAACAAAGICITAATGGTGGGACAACAGAATAGACCACIGT CITG T GAA
el AT T A/GAAACAAAGCITIAAITGGTGGGACAACAGAATAGACCACGT CITG TG AA

S A GEGI C ARG AT C A C A AFRNCRRC A AJGIAGIAFTNGIAFTTI C C A A A AJGIC AFBNC A C CFR APl C FERG| C
oy A GG C ARG AR C A C A AFRNCRERNC A AJGIAGIARINGIAFNINI C C A A A AfGIC AFBNC A C CFl A BN C FERGY C

Gy A A ARTRGEA ARG ANGIC CITRGIA A A A C CIGIAJGEGI A C A CJGEG C CIGRINGET A FINT A C FERGETEIN C C A [GY A
e A A ARG A AfGIANG C CRERGIA A A A C CIGIAJGGIA C A CJGIG C CIGRTNGHT A FINT A C FENGEIN C C A [GY 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’: 302, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-21

GENE ALIGN SEQ
R G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCCTGEGETCAAGCC CITGGEGEGEGEGE T C
B G AGGTGCAGCITGGTGGAGT CITGGEGGEGGEGGEGAGGCCITGGEGT CAAGCCITGGGGGG T C

VR C C FING A fGI A CFR CFIN C CFINGETRGY C A G C C N C FIRGHGE A FIRIN C A C CPENIN C A BGIN A §GY C BN A BN A IGY C A
JEYHE C C TG A NGIA CRRNCFRN C CFIINGRTNG] C AFGIC CFR CFIRGHG A FIE C A C CPENT C ARG A fG C FH A fN A IGY{ C A

IVRTEGE A A CITRGRGRGET C CIGI C C AJGRGI C F C C A JGRGEG A A f[GRGEGRGE C FINGEGH A [GRTRGRGRGET C FIN C AR C C
VEVERTGE A A CITRGRGRGET C CIGIC C AJGRGI C R C C AJGRGEG A A JGRG GG C FINGRGH A [GRTRGRGRGET CFIN C AR C C

lye AT T AGTIAGT A[GT AIGT AJGT T ACAff AITAC/TACGCAIGAC|TICAGTGAAGGG C CI|G
el A 'T T AGT AIGT AJG T AG T AGT TIACATIA[TACITACIGCAGACTCAGTGAAGGGC CI|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 CIGI AGEGIA C A C GG C FINGETRGHT A FTR A C fTRGETRG C |G A IG A |G A
e A C ARGIC CFINGI A JG A JG I C CIGIAJGRGI A C A C GG C FINGETRGHT A FENE A C FERGRTRGY C JGY 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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV3-20

GENE ALIGN SEQ
/R G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGTGTGGEGTACIGGCCITGGGGGG T C
VNH G A/GGTGCAGCTGGTGGAGTCITGGGGGAGGTGTGGTACIGGCCTGEGEGEGGEGTC

VR C C FING A fGI A CF CFIN C C FININTRG] C A JGI C C N C FINGHRGE A FIE C A C C FENTRTRGE A FINGH A FE A FENGRGY C A
JEYHE C C TG A NGIA CFRCFN C CFINGRTNG] C A G C C Il C FIRGHG A FIE C A C C FENTHTRG A FTRGH A FE A FERGRGY C A

IVETEGE A BGY C FTRGRGRGET C CRIGIC C A AJGIC R C C A JGRGEG A A fGRGEGEGE C FINGEGH A [GRTRGRGRGET C FIN C FENGHG T
JEVE TG ARG C FTRGRGRGT C CIGIC C A AJGICFRI C C AJGRGEG A A fGRG GG C FINGHGH A [GRTRGRGRGT C FIN C FENGHG T

Gy AT T A AfTT GG AATGGTGGTIAIGCACAGGTTATGCAGAC|TICITGTGAAGGG C CIG
e AT T A AITTGGAATGGTGGTIAIGCACAGGTTATGCAIGAC|TICITGTGAAGGGC CIG

e AT C A CC AFRCERC C AJGIANGIA CAACJGICCAAGA ACIEC C CFERGER AFE CHENG C A A AFINGH A
e AR C A C C AFRCERNC C AJGIANGIA CA ACJGIC CAAGA ACIHEC C CFRERGER ARE CHING C A A AFIRGH A

VR A C ARG C NG A JGIAG C CIGIAGRGIA C A CJGG C C FENTRGHT A FIN C A C fTRGHTNG C |G A IG A |G A
vieim A C ARGRT C FINGE A fGY A fGY C CGIAGRGI A C A CJGGI C C IR GEE A M C A C FERGRTNGY C §GY A |G A |G A

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

D9
VG A C A C A A A CJGET
JEVEGE A C A C A A A CIGIT

Alignment stats: ’M’: 295, °I’: O, ’D’: O, ’X’: 1
Neither human gene nor its mapping is pseudogene
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IGHV3-19

GENE ALIGN SEQ
yR A C A/GT G|C AJG CIT GG TGGAGT CITGGGGGEGAGGCTTGGETAGAGCC CITGGGGGGT C
B A C AIG T GIC AIGCITGGTGGAGT CITGGGGGAGGCTTGGTAGAGCC CITGGGGGGT 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
JEVH C C TG A JGIA CRRICFR C CHIRGRTNG] C AJGIC CFR CFTRGHG AN C A C CRERT C ARGRTH A A C AJGRTRGI A C A

VTG A A CITRGEGEGET C CIGIC C AJGRGIC PRI C C AJGRGE A A A JGRGEGHGE C FINGEGH A [GRTHRGRGEGET A BN C [GRGHG T
MEVE TG A A CITRGGRGET C CIGIC C AJGRGICFRI C C AJGRGI A A A GG GG C FINGEGH A [GRTRGRGRGT A BN C [GRGHG T

VR G A FGRTHINGEG A AFTRGEGI C AJGEIN AGRGIA CIGIC A CIR ARG C AfGI A CJN C FINGHTNG A A JGGGI C C |G
VY G T A FGETHTGRG A ARG G C AJGTTAGGIA CIGC A CIBRAJIG C AfG A CI CFTNGHTNG A AJG GG C C |G

e A TR C AR C AFRNCERC C ARGIARNGIA C A AR C C AJGRG A A CITRN C CIERGEE AR C AJG C A A AFIDNGH A
[oyveam A SR C AR C AFRRCRERN C C ARGIARNGIA C A AR C C AfGRGA A CITRN C CHRENGEE A B C AJGI C A A A FINGH A

Uy A C ARG C CRING A GG I C C CIGI A GGI A C A FINGHG C FINGETHGT A FTRH A C fTRGETRGRTNG A IGI A A A
W A C AFGIC CFING A GG C C CIGIAJGG| A C AFTNG Gl C FINGETEGHT A FENE A C FIRGRTRGETNGH A [GIA A A

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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV1-18

GENE ALIGN SEQ
VR C A JGRGRTET C A JG) C FINGEGETRGY C A JGRT C FINGHGE A [GY C PTG A [JGRGRTRGI A A G A A G C C FERGEGRGEG) C C I C
PEVEE C A JGEGRTRT C A JG) C FINGEGTRGY C A JGRT C FTRGHG A [GY C FTRG A [JGRGRTRGI A AGIA ARG C C fERGEGRGGI C C i C

VR A fGETRG A A JGRGET CFIN C CHINGI C A A GG C PN C FINGRGETRIN A C A C CRERTIN A C C AJG C N A C JGRGHTY A
JEVEE A GG A AGEGET CRNC CIINGI C A AJGNGI C FINE C FIRGEGRTRT A C A C CRERTRI A C C A G C I A FIERGEGTY A

VR C ARG C FTRGEGRGTRG CIGIA C AJGRGIC C C CRERGEGI A C A A JGEGHGH C FINTHGH A [GRTHRGHG] A FENGRGEG A FTNG G
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 f'TG G

VR A PR C ARGICIGICFTNI A C A AFIRGEGEIN A A C A C A AACIEBAFING C A C AJGIA ARG CRNC C AJGGIG C A |G
e A PR C ARG CIG CIIRIR A C A AFIRGEGEIN A A CACAAACFERATNG C ACAGA ARG CRRC C ANGGHG C A G

st A NG C A CC AFITRGA CC A CAGIACACAFCCACIGAGIC ACANGC CFRA C AFBNGEG A G C RG] A
e A G C A CC AFIRGEA C C A CAGIACACAFRRCCACI GAGC ACANGC CFRA C AFBNGEG A [G C FINGH A

IUVEGEGE ARG C CRING A fGIAFE CIIRGI A CIGIA C A CJGG C CIGETRGHT A FTR A C fTRGETRGE C |G A IG A |G A
GG A BGI C C TG A fGY A BN CRIRGI A CGI|A C A CJGGI C CGETEGHT A FENE A C FERGRTRGY C fGY A |G A |G A

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

D9
FVHTE C AfGRA A A CCC
WEVERT C AfGRA A A CCC

Alignment stats: ’M’: 295, °I’: O, ’D’: O, ’X’: 1
Neither human gene nor its mapping is pseudogene
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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
JEVEE C A JGRGRTRT C A JG) C FINGETRTRGY C A G| C C FTRGRGRGRGY C FING A [JGEGRTRGI A AGIA ARG C C NG C jG C C N 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
JEvE A GG A AfGRGET CRNC CIIRGIC C AfJGRGICFIINE C C AfGGAFRNA C A CCFPERC A C C A A AP A CFTNTNT 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
MY C A C ARGRTRGGRGTNG CIGIA C AJGGRGIC C CFERGEGI A C A AJG GG C AT A JGETRGEGETTRGEGRGY A FTRGY C A

Sy C A ACCCREREA CA AFIRGIAMNA ACACACACERAC CIGC ACAN A AJGTHN C CIGGIGGE C A G| A
JYH C A ACCCFIREA C A ARG AMIA ACACACACKHEACIGC ACANG A AJGTIN C CIGGIGGE C A G| 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
NG C A C C AR A C C ARGRINGI A C AJGRGHIN C CIGRINGI A JGIC A C AfGI 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 AfGRA A A CCC

Alignment stats: °’M’: 295, °I’: O, ’D’: O, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IIT)-16-1

GENE ALIGN SEQ
Gy G A AIGT C CIT G TGTGAAATTTACTGATAGAGTCAGGGGGGAAAAATTGTACA

B G A AIGT CCITGTGTGAAATTTACTGATAGAGTCAGGGGGGAARAATTGTACA

IVRNGE C C C A GERINGEGETNIN C A CRINGI A JGIA CRNCER C AFINGI C A A ARGIC CFI C FINGE A FIINE C A C C PRI A
JEYHG C C C AGRTRGEGETNIN C A CHINGI AJGIA CRNCFER C AFIRGI C A A AJGIC CFE C NG A FININE C A C C FENTT A

Ve C FTNGRG C F A C ANGIC A FTRG] A BGY C FIRTRGEGEIN C C A G C A JGRG C FTRN C A fTRGI A C A JGRGEG A FINTEGRGT G
JEYEE C FNGEG C T A C ARGIC APTRG A BGI C FIRTRGRGETN C C AJG C AJGG C TR C AFTNGI A C A GGG A FINTEGRGT G

Gy T GG GT GG AAACAGTGAGTGATCAAGTGGGAGTTCTCAGAGTTACIT|ICITICCA
e T G G G T GG A AACAGT GAGTGAITICAAGTGGGAGTTCTCAGAGTTACTCITCC CA

EOHTG ARGRT A C A A AFRA A AP A A CAJGRINC C C A AJGRTRGIA C A C CIENTRTRE C A FTNGEING C A JGT C
e G ARGRE A C A A AFRA A AR A A CAJGRINC CC A AJGCIGA C A C CFRERERTERE C AFNGEING C A G C

Sy A C CRTRTH A A AfGRGEGIA C C A A ACFIRGIA A AfGRIRC A AJGRG A C A AJGGIC CITNINGEE A AR A C NG
et A C C/TV R A A AfGRGEGIA C C A A ACFRIRGIA A AJGRIC A AfGIG A C A AJGGI C CFRENINGEE A AR A C NG

HUM:
UAM:

D7
IUVEGE 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

=
oo
==

Alignment stats: °’M’: 301, °’I’: O, ’D’: 1, ’X’: 1
Both human gene and its mapping are pseudogenes



IGHV3-16

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

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
JEVH C C TG A JGIA CRRICFR C CHIRGRTNG] C AJGIC CFR CFTRGHG AN C A C CRERT C ARGRTH A A C AJGRTRGI A C A

IVETEGE A A CITRGEGRGI C C CIGIC A AJGRGIC PRI C C AJGEGE A A A JGEGEGHGE C FINGEGH A [GRTRGRGRGET A BN C [GRGHG T
VYT GE A A CITRGEGRG C C CIGIC A AJGRGICFRIC C AJGRGI A A A GG GG C FINGHGH A [GRTRGRGRGT A BN C \GRGHG T

VR G A FGRTHTNGEG A AFTRGEGI C AJGEIN AGRGI A CIGIC A CIN A FIRGRTRGRGI A CIN C CIGRING A A G| C }GI C C |G
JEVE G T A FGRTHTNGEG A AFTRGGIC AJGETHAGIGIA CIGC A CIT AFTNGETNGEGI A CINC CIGHTNG A AJG|C G C C |G

e A P C AR C AFRNCERC C AFGIANGIA C A AR C C AfGRG A A CFC C CFERGEE AR CRENG C A A A AJGIA
oyvieam A PR C AR C AFRRCERC C ARGIANGIA C A AR C C AfGRGA A CFRC C CFIENGEE AR CRENGI C A A A AJGI| A

Uy A C AJG A C|[G G AG|IAIG C C|[GAGGIACATGGCTGTGTATTACTGTGTGAGAAA
W A C AfJG A CIG G AJG AG|IC CI|[GIAJGG|IACATGG CITGTGTATTACTGTGTGAIGAAA

D7
HUM: v ooy i e e
UAM: | F opeg it ch )y e

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

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
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
PV GET CFR AGRT A A ARG C C CFRC AJGIANGIA C C CERCFRC CFENIN C A C C FIRGRTRG] C FENGET C fN 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
JEVE A FNTE C C A AFRCAFRA ACCAJGREA CHAINIE C CFNC CHINGHG A JG( C RGN A B CFAIRGI C C AJGIC C C C

/R C AJGGGAAGAAGCITGIAAGTGGGTCAGGTGTGEGT AGGT CACGAGGAAACACAC
VYBR C AG GG A AGAAGCITGIAAGTGGGTCAGGTGTGT AGGEGT CACGAGGAAACACAC

St A RGTRGIC A ACCCRGCRENECFENC A AJGIAJGI C C AfGRRC A CC A CCFRC C AGAFRC C A C AFENE C
VEYE A GTRG C A ACCCIGCHIEECFENC A ARGIAJGREC C AfGRINC A CC A CCFC C AJGIAFRC C A C AFINE C

e A NG A A A AC ANGRIENINTNTNE C CRNA C AJGICRRGIAGICIRA CCCJGIC ACA ARG ARG A A ACCAC
e A PG A A A A C AJGRININTNINE C CRNA C AJGICRRNGIAGICFRA CCCJGIC A C A ARG AfGRE A A ACCAC

Sy C AT GG AT T T T T ATIACAAAAGA
wHR C AT GG AT T T T T AFflACAAAAGA

D7
;i C A C ARG A A
I C A C ARG A A

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

Alignment stats: °’M’: 271, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV3-15

GENE ALIGN SEQ
/R G AGGTGCAGCITGGTGGAGTCITGGEGEGGGEAGGCTTGGETAAAGCC CITGGGGGGT C
YyE G AGGTGCAGCITGGTGGAGT CITGGEGGGGEGAGGCTTGGEGTAAAGCCITGGGGGGTC

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
JEvE C C TR A JGIA CFRCFR C CIINGRTNG] C AJGIC CFE CFIRGHG A FTE C A CRINTRT C ARG A A C G| C C FTRGHG A

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 A A CPRG AFINGEGEINGEGIGIA C A ACAGACIHEACIGICIING C A C C CIGRIENGIA A

S A FGGIC ARG AT C A C C AFRNCFRC A AJGIAGIAFIGIAFITTI C A A AAAACA CJG CFEGER AFE CFG C
v A FGEGI C ARG AR C A C C AFRNCRENC A AJGIAGIAFINGIAFNII C A A AAAACA CJG CHEGER AR C RG] C

st A A ARG A A C AfGC CRERGIA A A ACCIGIAJGGIA CACAGC CIGRTGE AR A CRERGRR A C C A C A
e A A AFTRGEA A C AfG C CRERGIA A A A CCIGIAJGGIA C A C AGC CIGRINGHE AR A CRERGER A C C A C 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’: 302, ’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV1-14

GENE ALIGN SEQ
Ve A FIRGE A CRNC A C C C ARG| C P C FINGY A FIRGH A C BN C BN C C FERGETRTNGI C C A G C G C C A FINGEGY C C [
JEvE A PG A CINC A C C C ARGICFIENE C FINGI A FTRGI A CFN CFN C C FERGETRTNGI C C AJG C G C C A FINGEGI C C [

VR C A JGRTRGE A A RGRGETRGT C CRINGIC A A ARGICFR CHRINGEGI AFR A C A C CRERH CGIC C AfGICFNA CIGIA C A
JEVE C A JGRTRGE A ARGRGET CFR C CRENGIC A A AJGICFE CIIRGEGI AR A C A C CRERH CIGI C C AfG CFA CIGIA C A

Gy T T C ACTGTGTGTGACAGGCCCCIEGGATAAGGGTTTGAATGGATGGTAGGG
YB T T C ACTGTGTGTGACAGGCCCCIFGGATAAGGGTTTGAATGGATGGTAGGG

VR A G CFR A CRN CFTRGRGI C A AFIRGEGEIN A A C A C AJGRG CIR ARG C A C AJGIA ARGRTRTNE C A GGG C A |G
[oyvieam A PG CFN A CPRE CFIRGHRGI C A AFIRGEGEIN A A C A CAJGGICFRANG C A C AJG A ARGRTNINTE C A GGG C A |G

Ve A GEIN C A C C AFTRGIA C C AfJGRGRGIA C A CIGRRC C A CIGIAJGIC A C AfGI C CFN A C A FENGEG] A |G C FINGH A
e A G C A CC AFIRGA C C AfGRGRGIA C A CJGRNC C A CIGAGIC A C ANGC CFR A C AFNGEG A [G C FINGH A

IUVEG C ARG C ARG A NG| AP CITRG A fGRGI A C AR A NG A FIRGRTRGET A CF A CITRGRTING C|GIAG A C A
VWHR G C AIGT C AJG AJG AT ICIT GIAIGGIACAJTAGATGTGTACTACTGTGCGAIGACA

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

D9
VRGN C ARGRA A AR C C
WEVERGET C ARGRA A AR C C

Alignment stats: ’M’: 295, °I’: O, ’D’: O, ’X’: 1
Both human gene and its mapping are pseudogenes
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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
JEYE C C CRERGRTRG A AJGRTNT A A CFR A AfRGGIAGT R AG A C AfG AJGIA A AfINA 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 CAAATAGAAGT TICITICAGT GGG ACTCTICCTTGAGTAAAAAGAITG

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
el AR A A C A AFRC CENC A A AFRRA C A CRC ARG C A GG A JGI A FTE C FE C FENTRTE A A [G) A FENGH A

YR T T A A CCITG AGIAIG C|T|C AJGG|A AAAGT CCGTGTATTACTTTGAGGG A
e T T A A CCT G AGAGCITCAGGAAAAGTCCIGTGT 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’: 293, °’I’: O, ’D’: 0, ’X’: 1
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 CFERNCFIN C CFINGETRG] C A FJGIC CF C FINGHG A IR C A C CRENN C ARG A fGICFNA CIGIA C A
JEVH C C TG A NGIA CRRICFR C CITNGRTRG] C AJGIC CFR CFIRGHG AT C A C CPENT C ARGR AG CFNA CIGIA C A

IVETEGE C A CITRGEGRGET C CIGIC C A AJGICFRNA C AJGRGI A A A A JGEGHTN C FINGEGH A [GRTRGRGRGET C FIN C A G C [T
VAV TEGE C A CITRGEGRGET C CIGIC C A AJGICFRNA C AJGRGIA A A A GG C FINGEGH A [GRTRGRGEGET C FIN C A |G C [T

Ve A FITRGRGET A C FTNGH C FINGEGRINGI A C C C AFNA CERAFNE C C ARGEGE C N C C JGRING A A JGRGRGY C C }GI A T
[N A FTTRGRGET A C FING C FENGEGINGI A C A C AFNA CRRAFNC C AJGRG CFl C CIGRTRG A A JGRGRG C C iG) A FIT

GO C A CC AFBCFRNC C AfGIANGIA A A AFIRGIC C A AJGA A CFRIC CITNINGEE AR CIENE C A A AFIRG A A C A
W C A CC AFBCFRC C AfGIANGIA A A AFIRGIC C A AJGA A CPRNC CRENINGEE AR CRENE C A A AFIRGI A A C A

IUVRNGE C CFERGE A G A JGI C CIGRGEGRGI A C A C IGRG] C FINGETRGT A FIE A C FIRGETRGI C A A G| A }G A
Gl C CITRG ANG A GI C CIGRGEGEGI A C A C GG C FERGEINGE 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
SV GE A C ACAAACCHE
YR G A C A CAAACCHE

Alignment stats: °’M’: 292, °I’: O, ’D’: O, ’X’: 1
Neither human gene nor its mapping is pseudogene
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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
WEVEE C A JGEGRTRG C A JG) C FINGEGETRG C A A I C FIRGRGEGHGY C FTRG A [GRGRTRGI A AGIA ARG C C fERGEGRGEGI C C i 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
VYT G C A CITRGGRGET A FTRGI A C AJGIGIC C C CFERGEGI A C A AJG GG C fINTHGI A A FTRGEGI A C A GG A T T T

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

3Ea A FGEGRGI A FTRTEGET A \GI A AFRGIA AFRIC AFMAFNITNA A CA A AFRCIING A C A C AG A A CFRRNINC CPFH CPE
[N A FGGHGI A FTRTRGET A NG A AFRGIA AFNC AFMAFRIINA A C A AAFBCHING A CACAG A A CRRNIN C CFl CJFE

UG A AFRIC A AR CPENINTINGEN A A A C AFHC A AFTRTT CITNGI A AR C A AFTRGRTNTNG I A A AP A
VWHR G A AT C A AT CI T T G TIAAACAJNCAATTTICITGAATCAATGT TG T AAATA

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’: 296, °I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV (IIT)-11-1

GENE ALIGN SEQ
Wy G T C CITGTGTGAAGTTTACITGATGGAGTCAGAGGGAGAAARGATTGTACAGC
VYyB G T C CITGTGTGAAGTTTACITGATGGAGTCAGAGGGAGAAAGAITTGTATCAIGC

VR C C ARG CIGRGTT C A CRNC ARGIC C'A CRNC CRENGIC A A AJGIA CFN CRENGEGI AR C A C CFININ C A C NG
JEYH C C ARG CIGRGTT C A CHN C AJGIC CA CFC CFERGIC A A AJG A CFC CIGRGIAFE C A C CFININ C A C NG

Ve A PTG C AfGIC AFIA ARGl CRENIRGEGET C C AJGIC AJGRGI CFRNC C AJGRGI A C C A G A JGEINTEGRG C \GRTNGG
JEvE A PTG C AfGIC AFTIA ARGICPERIRGEGRT C C AfJGC AJGRGI CFC C AJGRGI A C C A NG A JGETRTGHGY C \GRTNG G

IVRG C ARG C A A C AJGRGEG AJGIA A AfTRINC A AfG AJGRG A ARG CRININ A C ARG C A C C CHIRE A C |G T
NG C ARGIC A A C AJGRGEGIANGIA A AR C A AJGIAJGGIA AJGRTIE CAIRE A C ARG C A C C CFEEIN A C [GT

G C A CIGRGRE CFRN C A CEENG A JG A BN C PRI A C FI C C FIRTE A BN C A C [GRTRTRTRGETNE C FINGEE A A A
e Gl C A CIGRGEE CFN C A C NG A fG A BN C BRI A C B C C FIRTE A BN C A C [GRTRTTRGETNE C NG A A A

GOHT C A C A A CIGA AFRNGEGEINGY C A FINT
e C A C A A CIG A AFDNGEGEINGY C A T

D7
HUM: [of iv /' oRV'§ v J¢
WEVVEE C FIE C A B C

D9
IUVETT T ERTRGRGY C A B C
WEVVER T T TTRGEG C A FR C T

Alignment stats: ’M’: 268, ’I’: 0, ’D’: 0, ’X’: 1
Both human gene and its mapping are pseudogenes
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IGHV3-11

GENE ALIGN SEQ
VR C A JGEGETRG] C A IG) C FINGEGETRGRG A |G C FINGEGEGEGRG A f1GHGY C FTNTRGEGET C A A G C C fERGEGH A [GEGRG T C
YyER C AG G TG CAGCITGGTGGAGT CITGGEGEGEGEAGGCTTGGETCAAGCCITGGAGGGT C

VR C C NG A fGI A CFRNCFIN C CFINGETRGY C ARG C CF C FINGHG A I C A C CRENN C ARGRINGI A CFRNA CFRNA C A
JEYH C C TG A NGIA CRRCFN C CFITNGRTNG] C AFGIC CFR CFIRGHG A FTE C A C CPENT C ARGRTRGI A CFNA CFRA C A

IVETEGE A BGY C FTRGEGE A BN C CIGI C C A JGRGI C FN C C A JGRGEG A A fGRGEGHGE C FINGEGH A [GRTRGRGEGRTNTNIN C AN A C
VEVER TG ARG C FTRGRG A P C CIGIC C AJGRGI C I C C AGRGRG A A fGEGGHGE C FINGHGH A [GRTRGRGRGRT TN C AN A C

Ve A FT A BGRTH A BGRT A fG A fGRIN A f\GRIRIN A C A C A A ACIEA CIGC AGA CIN CFINGEING A A GGG C C |G
e AT T AGT AIGT A/GT GG TIAGTIACCATIA[TACITACIGC AIGACTCITGTGAAGGG C CI|G

GO AT C A CC AFRCERC C AJGIANGIA CAACJGICCAAGAACIHEC A CFENGEE AFE CHING C A A AFDNGH A
e AR C A C C AFRCRERNC C AJGRGRGIA C A A CJGIC C A AJGA ACFEC A CPRERGER AFE CHING C A A AFINGH A

v A C ARG C CRING AGIARG C CIGI AGEGIA C A C GG C FINGETRGHT A FTR A C fTRGETRG C |G A IG A |G A
e A C ARGIC CFINGI A JG A JGI C CGIAGRGI A C A CJGGI C CIGRTRGHT A FENI 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’: 289, °’I’: O, ’D’: 0, ’X’: 7
Neither human gene nor its mapping is pseudogene
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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
sy AT GG AGTTGGGACTGAGCITGGA[TTTTCC|TTTTGGCTAITTTTAAAAIGGTG A

YR T T C AJ/T GG AG A ACTIREEEEAGAGATERSAGTGTGAGTGGACKEGTGAGT G AGAGAA
G

WAET T C AITGGAIGAAATAGAGAIGAITTGAGTGEGT GAGT GG A C ACEEEEEEET ¢RI

Gy A C AfGTT GG AT AfTG T GT GG CAGT T T CITGACC CTTGGTGTCIECTTITGTTTGCAIG
YR A G T GG ATTTGTGTGGCAGTTTC CITGACC TTGGTGTCITCTGTGTTTGCAIG

Gy AT G T CCAGTGTGAGGTGCAGCTGGTGGAGTCTGGEGGGAGGCITTGGTCCAIG
VYBG T G T CCAGTGTGAAGT GICAGCITGGTGGAGT CITGGGGGAGGCITTGGT ACAIG

;UM C C FERGRGRGRGRGRGRT C C CRINGIANGIA CFRNCFN C CFINGETNIE C AJGIC CFR C FERGRG A FEN C A C C TRl C A
[N C C FIRGRGI C ARGRGRIE C C CRINGY ARG A CRIN CFIN C CFINGEINGE C A G C C B C FERGEGE A FENE C A C C PR iy

VRN G A G C B A BTG C M A FIRGE C A C FERGRGEGET C CIGI C C ARGEGH C N C C A JGRGHGH A A [GH GG
(Ve G A MG A IR A FIRG C C AFIRGI C A CRIRGEGEGHIN C CIGRGI C A AfGICFE C C ANGRGEG A A [GRGGY C C FINGG

HOM: - - - - - - - - - - = - - - - - - - - = ACITGGAATATGTTTCAGCITIA[T TAGT AIGT A A
W A G T GGG T CTCAGGTAITTAIGT TG G A AT ARG T RN

VR TG GGG GET A \GIC A C AFA CINA CJGIC AfJG A CIRC CIGRTNG A AGRGRGI C ARG AR C A C C AR C [T
VS e o G A NG C A P A BGRGY C BN A FINGY C fGRGI A C PN C FIRGRTNG A ARGRGEGI C CIG AR C A C C ARl C fF

Y C C ARG ANGIA C A AR C C A AJGIA A C A CJG CIIRGHEE AR CFININ C A A ARG A IG| C A G C fING A |G A
W C C AfGIANG A C A A CJGIC C A ANGIA ACFINC C CRENGEIN AN CHINGI C A A ARG A A C A JGEE C FING A |Gl A

WH G C TG AGGACACGGCITGTGTATTACTGTGTGAAARGHK -!!
[ GY C FTRGI A \GRG A C A CIGRG C C FINTNGHIN A FIRNN A CFRINGETNGI C A A A ARG AT A

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

D9
UG A C A CA A ACCHE
e G: A C A AAAACCHE

Alignment stats: ’M’: 363, ’I’: 35, ’D’: 41, ’X’: 48
Both human gene and its mapping are pseudogenes
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IGHV3-7

GENE ALIGN SEQ
Wy G AGGT G CAGCITGGTGGAGTCITGEGGEGEGEGEAGGCTTGGETCCAGCC CITGGEGEGEGEGET C
VB G AGGTGCAGCITGGTGGAGT CITGGEGGEGGEGGEAGGCTTGGET CCAGCCITGGGGGGTC

VR C C NG A fGI A CF CFIN C C FINGETRGY C A JGI C C N C FIRGHGE A I C A C C BTN A BGET A §G) C B A FENTRGRGH A
JEYH C C TG A NGIA CFRNCFIN C CFINGRTNG] C A G C C Il C FIRGHG A FIRE C A C C FERTH A IGET A §G C I A FENTRGRGH A

IVETEGE A BGY C FTRGEGRGT C CIGI C C A JGRGY C FN C C A JGRGEG A A fGRGEGHGE C FINGEGH A [GRTRGRGRGRTNGRGI C C A A C
VEVETEGE ARG C FTRGRGRGT C C G| C C AJGRGI CFR C C AJGRGEG A A JGRGGHGH C FINGRGH A [GRTRGRGRGRTNGRG I C C A A C

lyR AT A A AJG|C A AJGIAIT G G|A AJG T G AGIAAATACTATGTGGATC|TICITGTGAAGGGC CI|G
ovem AT A A AJG|C A AJGIAIT G G|A AJGTGAGIAAATACTAITGTGGAC|TICITGTGAAGGGC CI|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

R A C ARG C CRING AGIARG C CIGIAGEGIA C A CJGIG C CIGRTHRGHT A FTN A C fTRGETRGE C |G A IG) A |G A
e A C ARGIC CFINGI A JG A JG I C CIGIAJGRGI A C A C GG C FINGETRGHT A FENE A C FERGRTRGY C JGY 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’: 295, °I’: O, ’D’: O, ’X’: 1
Neither human gene nor its mapping is pseudogene
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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
PEVEG A G A FTRGI C A PG CFIRGEGTH A BGY A [GRT C fTRGHGE A [GYC A A A CITRTRGIA C A A ARG C CERGEGRG TG C C

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
WEVEE C PG ARGEA CREC P C CHTRGRTNGI C AfGIC CFN CFINGRG AT C A C CHINE C AJGRE AJGIC 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
MG C A CRIRGRGEGRT C C C C CARGGICFR C C AJGEGIGI A A JGRGEG T C FTRGI C A JGRTRGEGRGEE C C C A JGRTHT A

Gy T T AGT GGT AGTGGTIAGTACCATGTACTAC|GCAGACTICIEGTGAAGGGC C|G|A
e T T AIGT GG T AGTGGTAGTACCAIG TIACITIACGC AIGACTCITGTGAAGGG C CIG|A

GO C A C C AFINTRE C C AfGIAJG A C A AFA CJGIA A AAACFHEC ACIHEGE AFNCRINGIC A A AFRRGIA A
e C A C C AR C C ARGIAJG A C A AFBA CCAAAAACHECACHEGHN AFRN CRNGIC A A AFIRGIA A

VR C A G A CITHG A GGG C A G| A GG A FTNGI C AJG C TG C A FTH A FTRGE A C T C FIRGETRGH A IG A |G| A
VW C A/G A CIT G AGG G C AGAIGG AT G CAGCITGCATATGACTCITGTGAGANWG A

D7
VRN A C JGRGETH A
UAM: [r ey ety

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

Alignment stats: °’M’: 293, °’I’: O, ’D’: 0, ’X’: 2
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
VWG GI C A AFTICRTRGIC A A ACC A AJGRGIA CACIGEIC ACFNA C AR A CRINGRTRGI C A AJGIA G A A G

D7
SUE C A C A FIRG A
JEVE C A C A FIRGH A

D9
;i A A C CFR C C A GG A
JWHR A A C CFRC C AJGRG A

Alignment stats: °’M’: 99, ’I’: 0, ’D’: 0, ’X’: O
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
WEYE C AJG AR C A C CRINTNG A AJGRGI A JGRT C FIRGRGRT C CFR A CJG CITNGRGRTRGIA A A CC C A CACAGIAC

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
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 GRGRTRGETGRGRGH C FINGEG] A BB C CIJGRRI C AfJGIC C C C C AJGEGI A A ARGRGI C C C FTNGHG A [GEITRGEGY C FIT
[JEVEE TG GRCRTR G GGG C FINGEGI AP C CJGRTIC AJGIC C C C C AJGG A A AJGIG| C C CTHGHG A [GRTNGRG C T T

IVRGE C A C P C A FERTRT A FENTEGRGEGE A FINGH A FINGI A PR A ARGICIGICFR A C ARGIC C C A C fl C FTNGY A A |Gl A |G
VEYEG C A CFT C A FTRTET A FENTEGRGRGE A FTRGH A FTNGI AP A ARG CIGICFR A C AfGIC C C AT C Il C FTHG| A A |Gl A |G

3H C ARGRGICFNC A C C AFNC A CC A AJGGIA CACCPFHCCAAAAACCAGGTTNGIGEE C CAINNA C A A
e C AFGRGICFNC A C C AFINC A C C A AJGRGIA CACCFHHC CAAAAACCAGGIINGIGENC CRININA C A A

IVRTRGE A C C A AC AFTRGEG A C C CIINGRINGRGI A C A C ARGIC C A C AFRAFNTETN A CFRIRGEING C A C A C A G| A
e TG A C C A AC AFBNGGIA C C CRENGRINGEGI A C A C AJGIC C A C AFBANIE A CRENGHEINGI C A C A C AJG|A

HUM:
UAM:

D7
Gl C A C A A AJNG
s C A C A A AJNG

D9
;i A C AAAAACCC
sy A C A AAAACCC

Alignment stats: °’M’: 301, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHVT7-4-1

GENE ALIGN SEQ
VR C A JGRGRTRG] C A JG) C FINGEGETRG C A A FIN C FINGEGEGT C FENGE A [GRTRTRGI A AJGI A A G C C FERGEGRGEGI C C I C
WEVEE C A JGRGRTRG C A JG C FINGEGTRG C A A I C FIRGRGEGT C FING A [GRTHTRGI A AGIA ARG C C fERGEGRGGI 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 fGTRG A AGEGRTRTI C CIITNGIC A AJGNGI C IR C FIRGRGI AFR A C A C CRERT C A CFH A fG C I A fINGY C T A

Gy T G A AfTTGGGTGCGACAGGCCCCIEGGACAAGGGC CITTGAGT GG ATGGGATGG
BT G A AfTTGGGTGCGACAGGCCCCIFGGACAAGGGCITTGAIGT GG ATGGGATGG

VR AP C A ACACCAACACHEGGGIA ACCCAACKGERANNGCCC AGGGE CHNNC AC AGG A CIG
e AP C A ACACCAACACPHRGGIGIAACCCAACKIEANNGC CC ANGGHG CREC A C AJGG A C |G

SO G TG C M CFRN C CRERRINGRGI A C A C CRRCFINGEN C AfGIC A CIGIGI C AFE A FE C FING C A }G A BN C T
(Ve G TG C P C RN C CRENINGRGI A C A C CRECHINGEIN C AfGIC A CIGHGI C AFE A B C NG C A }G) A Bl C

VG C ARG C CRR A A AJGRG CITRG A fGRGI A C A C NG C CIGETRGHT A FTIH A C fTRGETRG C |G A IG A |G A
G C ARGIC CPR A A ARGEG C FIRGY A fGRGI A C A CFINGI C CIGETEGHT A FENE A C FERGRTRGY C fGY A |G A |G A

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

D9
VG C A AAAACCC
WEYERGET C A AAAACCC

Alignment stats: °’M’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHV4-4

GENE ALIGN SEQ
VR C A JGRGRTRGI C A JG) C NG C A JGRGE A JGRIN C f[GRGRGI C C C A JGRGI A C FINGEGRTRGI A A fG) C C N C [GRGEGRGY A C
WEVE C A JGRGRTRGI C A G CFING C A JGRGI A JGRT C f[GRGRGI C C C AJGRGI A C FTRGRGRTRGI A A JG) C C fIH C [GRGRGRGY A C

VR C C RGN C C CRRNC A C C NG C iG] C FENGET C FIN C FINGEGRTRGRG CFN C C AR C ARG C AJGRE A JGR A A C [T
JEYHE C CITRGRT C C CFRIC A C CFIRG C G C FINGET C FIN C FINGRGRTRGRG CFN C C AFH C ARG C AJGRE A G A A C [T

Gy G G T GG AGTTGGGTCCIGCCAGCCCCCAGGGAAGGGG CITGEGEAGTGGATTGGG
i sYyB G G T GG AGTTGGGTCCIGCCAGCCCCCAGGGAAGGGGCITGEGGAGTGGAITTGGG

VG A A AR CER AR C AFE A JGRINGEGEGI AGIC A CC A ACFBA CAACCCHIGRNC C CRNC A AJGlAJGEH C |G
VG A A AFRCFR AR C AFD AJGRTNGEGEGI AGIC A CC A ACIBACAACCCHGRHC C CHC A AJG|AGT C |G

S ARG C A CC AFBRAFRE C ARGRRNANGIA C A AJGC C A AJGA ACCAGTECFEC C CHENG A ARG C NG| A
e A G C A CC AFBRAFRE C ARGERANGIA C A AJGRC C A AJGA ACCAGTE CFRC C CHENG A A G C FINGH A

UVEGE C ' C FERGETNGI A C CfGI C CIGICIGRGI A C A C GG C C IGRTRGHT A FTR A C fTRGETRG C |G A IG) A |G A
(e G C M C FERGRTRGI A C CIGIC CGI CGRGI A C A C GG C CIGRTRGHE A FENI A C FENGETRGY C fGY 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’: 296, °I’: O, ’D’: 0, ’X’: O
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
WEYEE C A JGRGET C C A G C FINTRGETRG C A JGRT C FIRGRGEGHGY C FTRG A [GRGRTRGI A AGIA ARG C C fERGEGRGNGI C C 1 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 fGTRG A AGEGRTRTI C CIITNGIC A AJGNGI C IR C FIRGRGI AFR A C A C CRERT C A CFH A fG C I A fINGY C T 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
JEVE TG C A FTRTRGEGRGTRGY C /G| C C AJGRGIC C C C CJGRGIA C A A ARGHGH C FINTHGH A [GRTHRGRG] A FENGHRGG 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
e AP C A A CIG CHINGRGI C A AFIRGEGEIN A A CACAAAAFRATRIEC AC ANG A ARGRTNE C C AFGGHG 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
[oyvem A G C A CC AFTRIE A C C AJGRGRGIA C A CAFRC CJGICIGAGIC A C AMGC CFR A C AFNGEG 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
Gl C ARGIC CPTNGI A JG A BN CRIRGI A AJGIA C A CJG G C FINGETRGHT A FENE A C FERGRTRGY C JGY 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’: 296, °I’: O, ’D’: 0, ’X’: O
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 CITGATGGAGTICAGAGGGGGAAAAATTTTACAGCCCAGTGGTG
sYyB G A AIGTTT A CITGATGGAGTICAGAGGGGGAAAAATTTTACAGCCCAGTGGTG

VR A GA CRRCERNC CRINGIC A A ARGIC C N C FINGEGETTIN C A C CHINT A C FINGEGRTRI A C A JG| C A FTNGH A |G
JEYE A G A CRRCFRC CHRINGIC A A ARGIC CFl C FINGEGET T C A C CFINTR A C fTRGEGRTRT A C A G| C A FTRGH A |G

VR C FINTRGRGET C C ANGIC AFTRGICFIRI C A C A A C AJGRGHG A N A FGEGETRGRTRGEGEGRTNG] C C A A C A JGRTNGH A
JEVHE C FTTRGRGET C C AJGIC AFTRGICFINT C A C A A C AJGRG G A M A FGRGETRGRTRGEGEGRTRG| C C A A C AGETNG| A

O GET G A PR C A AJGRE ARG A AP CPN C AJGRGGRT N A CIRICHRNC C AFTRG ARG A C A A AFNA A AT
e G T G AT C AAGT ATGAATT CITNC AJG GG T THA CITICITTTCCATGAGT ACAAATAAAITT

it A A C A AFBCFRC A AfGIC A ACACCC CPHITNINNA AGTNGIC ARGEN CIINGI C CFERE A C A AFIRGI A C C A
e A A C A AFBRCFRC A AfGIC A A CACC CRIIIIN A ARGHINGI C ARGEN CHNGI C CRIRE A C A AFIRGIA C C A

IR A 'TIC'TGAAAGCCAAGGACAAGGTCATGTATTACTGTG G AGTG| A
e AT CIT'GAAAGCCAAGGACAAGGTCATGTATTACTGTGAGTG 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’: 291, °I’: O, ’D’: 0, ’X’: O
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
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

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 AJGRGET CRNC CIITRGI C A AJGRGI C PN C FIRGRGI AFR A C A C CRERT C A C CJGNG C I A C Il 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
VTG C A CITRGGRGTRG C Gl A C AJGIGIC C C CFERGEGI A C A A JG GG C fINTHGY A [GRTRGHG] A FTNGHRGEG A fTNG G

YR AP C A ACCCFRA AC AJGRINGEGEINGEGIC A C A AACFRAFING C A C AJGIA ARGRTNTNE C A GGG C FING
e AP C A ACC CFRA AC ARGRINGEGHEINGEGIC A C A AACFERANING C A C ANG A ARG C A GGG C NG

IVEGEGET C A C C AFTRGIA C C AfJGRGEGIA C A CIGRRC C AR C AJGIC A C AfGI C CF A C A FERGEGH A |G C FINGH A
[N GG C A CC ARG A C C AJGRGRGIA C A CJGRC C AFNC AfGIC A C AfG C CFR A C A FINGEG A [G C FINGH A

IUVEGE C A RGEG C FING A G AP CIIRGI A CIGIA C A CJGIG C CIGETRGHT A FTR A C fTRGETRGE C |G A IG A |G A
G C A FGRG C PTG A fGY A BN CRIRGI A CGIA C A CJGGI C CGETRGHT A FENIE A C FERGETRGY C fGY 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’: 296, °I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

109



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 [
JEVEE C FTNGRGRGE C CRERGRGI A C C CAJGIC AGIC C CJl CFIRGGEG A A GG C |G C FIRGRGRGRG] 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 CACACHIBEC AJGIC C C ANGIC CFENTRIN CANGEGEGIC C A A CPRCFNC C AR 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
JEVE TG A BGEAGIA C A CAFTIC C A AJGRGIC C C ARG AR C C CFING| C A G C fING A G| C fl C C [GRTRG A [T

GIVRNGEGE C C A AJGRGEG C AJGRGEGI C CIGIC A C AR C C CIGETRGEGEG A
WEWERNGEGE C C A AJGRGRG C AJGRGEGIC CIGIC A C AFINE C C CGRTRGEG G A

D7
IUVRGE A C ARGE A A
WEVEGE A C ARG A A

D9
Sy GE A C A CAAACCPHE
v GE A C A CAAACCHE

Alignment stats: °’M’: 182, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHV6-1

GENE ALIGN SEQ
VR C AJGRGEI A C ARGICRING C AfGIC AJGRI C AJGRGET C C AJGRGI A CFINGRGRTNGI A ARGIC C CRRCJGIC AJGIA C
JEVE C AJGRGER A C AfG CFING C AJGIC AJGRTI C AJGRGET C C AJGRGI A CITRGRGRTRGI A AfGIC C CFRCJGIC AJGIA C

YR C CRRCFERC A CRERRCA C CRINGRINGI C C AR CER C CIGRGEGRGI A C A JGRINGET CAN CEN AGI C A A C A GG
(Y C CINCFRC A CPRICA C CIIRGRINGI C C AFNCFER C CJGRGRGRGI A C AGRINGET CAN CFN AG C A A C AGTG

Ve C PTG C FENTRGEG A A CFRINGEG] A BN C AJGRGI C AJGRIN C C C C A FI C G A [G) A fJGRGY C C FTNTG A [GRTRGHGY C NG
JEVEE C FTNG C FINTRGEG A A CRENGEGI A PR C AJGRGIC AJGRTI C C C C AP C G A [G A fGGY C C FTRTNG A [GRTNGHG C TG

/R G G A AJGG|ACATIACITACAGGT CCAAGTGGTATAATGATTATGCAGTAITCITGT
YB G G A AJGG|IACATIACTACAGGT CCAAGTGGTATAATGATTATGCAGTAITCITGT

GG A A A ARGRE CIGRA AfNA A CCAFRNCAACCCAGIACACAFRCCAANGIAACCAGEINCENC CC
ovemGE A A A AfGRE CIGRA AfNA A CCAFNCAACCCAGIACACARRCCAANGIAACCAGEIECENC CC

VTG C ARG CRINGI A A CFR CIIRGRTNGI A CFRIC C CJGI A GG A C A C JGRGY C FENGETRGET A FINE A C FINGETRGY C A
TG C ARG CRINGI A A CRNCRIRGHINGI A CRNC C CIGIAJGRGI A C A C GG C FINGETRGHT A BN A C FENGEINGY C A

HUM: BN Ry P
UAM: EY Gy

D7
VR C A C A JGRTRG
JLWVHE C A C A JGRTRG

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

Alignment stats: °’M’: 305, ’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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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 [GRGRTRG

GENE ALIGN SEQ
UGG A C A A CPIRGRGI A A CIGlA C
VR GG A C A A CRTRGRGE A A CfG A C

D7

VN C A C C JGRTRG
VR C A C C JGRTRG

D9

IUVEGET C C A A A A CFC
(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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IGHD2-2

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 A ' A PTG A JGR A fGIN A C C AJGY C FINGI C FIN A FTRGI C C
VR A FGEG A BT A BTG A BGET A fGRIR A C C A G| C fINGE C IR A fTRGY C C

D7

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

D9

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

Alignment stats: °’M’: 31, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes

113



IGHD3-3

U9

W/ A G GTTTGGGGT

el A G GTTTGGGGT

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

GENE ALIGN SEQ
e G T AT T ACGAITTTTTGGAIGTGGTTATTATATCC
yem G T AT T ACGATTTTTGGAGTGGTTATTATACTC

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’: 31, °’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHD4-4

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 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
(JWHR AG C A A A A A CHNG

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
YR G T GG A T A C ARG C I A FTRGEGET T 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’: 20, ’I’: O, ’D’: 0, ’X’: O
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
EVEGE A JGRIE A B A G C A G C FR C JGRIN 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’: 18, ’I’: 0, ’D’: 0, ’X’: O
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
JEVERGEIR C C A A A A C GG

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
ik A G G AT ATTGTACITAATGGTGTATGCTATACC
e A G G AT AITTGTACTGGTGGTGTATGC|TATACTC

D7

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

D9

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

Alignment stats: °’M’: 29, °I’: O, ’D’: 0, ’X’: 2
Both human gene and its mapping are pseudogenes
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IGHD3-9

U9

lvR A G G T T T|IAG A AT

Jiye A G G T T T|IAG A AT

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

GENE ALIGN SEQ
G T AT T ACGAITATTTTGACITGGTTATTATAAC
YW G T A/T T ACGAITATTTTGAC|ITGGTTATTATAAC

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’: 31, °’I’: O, ’D’: 0, ’X’: O
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
e G T AT T ACTATGGT T CAGGGAGTTATTATAAC

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’: 30, ’I’: O, ’D’: 0, ’X’: 1
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: v cTe ety 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: [ogu§ /" g ¢ ¢
UAM: [ou§ iy ¢ e

D9

IUVRGEGI C A A A A A CFTNG
(VWHRGEG C A A A A A CFING

Alignment stats: °’M’: 16, ’I’: O, ’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: | ey i ch e

GENE ALIGN SEQ
i G T GG AT AT AGT GG CIT|A CIGIA[TT AC
YR G T GG ATIAT A/GT G G|C|T AC|GIATT|AC

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’: 23, ’I’: 0, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene

123



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
VGGG A B A BGY C A NG C A BGY C FIRGRGEIN A C
VR GGG A F ARG C A G C A JGI C FERGEGET 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’: O, ’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

WVE C IGRG A FTR C CJGE A A

u7
VR C A C ARG C |G
VB C A C A G C |G

GENE ALIGN SEQ
VGG AR A A C CIGRGIA A C C A C
VR GEGET AR A A C ClGRGEA A C C 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’: 17, °’I’: O, ’D’: 0, ’X’: O
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 G T AGTGGTGGT AGCITGCIITAC|TICC

D7

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

D9

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

Alignment stats: °’M’: 31, °’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHD3-16

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

;i G T AT T AITGATTACGTTTGGGGGAGT TIAITCGTTATACC
e G T AT T AT G AITTACAITTTGGGGGAGTTATC|GTTATATCTC

D7

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

D9

UV AP C AfGRA A A C CC
e AP C AfGGA A A CCC

Alignment stats: °’M’: 36, ’I’: 0, ’D’: 0, ’X’: 1
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
EVETEGE A CPR A CGRGRTRGI A CF A C

D7

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

D9

VR A GIC A A A A A CPFING
(JWHR AG C A A A A A CHNG

Alignment stats: °’M’: 16, ’I’: O, ’D’: 0, ’X’: O
Both human gene and its mapping are pseudogenes
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IGHD5-18

U9

IUVETEGE G A FENTSGET C

WEVE TG G A BN C JG C

ur
UEEGE A C FERGTNG
UAM: | ey i ch e

GENE ALIGN SEQ

VGGl G A M A C A G C I A FIRGEGETRTN A C

VWHR G T G A AT A/T A[GT G G C|T|A C[GIA|T T 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’: 12, °I’: 3, ’D’: 0, ’X’: 8
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
v G G G T AITIAGC A[GT GG C'TGGTAC

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’: O, ’D’: 0, ’X’: O
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 [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 CIIRGRGI A A CJGIA C
VR GG AR A A CITRGRGE A A CfG A C

D7

VN C A C C JGRTRG
VR C A C C JGRTRG

D9

VRGN C C A A A A CITNG
(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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IGHD2-21

U9

Gy A GG ATTTTGTG

e A G G AITTTTGTG

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

GENE ALIGN SEQ
SUH A BG) C A P A FERTRGRTRGEGETNGEGTNG A C NG C N A FINN C C
Jiyem A G C AT AT T G T GGTGGTGA[TTGCITATTCC

D7

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

D9

IUVENT C CRRA A ARG C C
[T C CPRA A AfGIC C

Alignment stats: °’M’: 27, ’I’: O, ’D’: 0, ’X’: 1
Both human gene and its mapping are pseudogenes
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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
G T AT T ACTAITGAITAIGT AIGTGGTTATTACTAC
yem G T AT T ACITATGATAGT A[GTGGTTATTATC|TIAC

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’: 31, °’I’: O, ’D’: 0, ’X’: O
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
UAM: v cTe ety e

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 ¢
WAV C A C A JGRTRG

D9

VR A GIC A A A A A CPFING
(JWHR AG C A A A A A CHNG

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

UAM

GG C C GRING
GG C C GRTNG

GENE ALIGN SEQ
VS GET A BGE A IGE A FTRGRG CPNA C A AR A C
SR G A BGY A IG A FTRGRG I CFR 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’: 20, ’I’: O, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHDG6-25

U9

VR A \GEGETRTET C FENGE A A

EVEE A fGEGT T C FENGE A A

ur
ik C A C A NG C
SR C IGY C A G C

GENE ALIGN SEQ
S GRGEGETN A BN A BGE C ANG CIGRGY C BN A C
VR GEGEGET A FTH A G C A G CIGRGI C R 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
[WHG A C AfGGA AFIRC C C

Alignment stats: °’M’: 18, ’I’: 0, ’D’: 0, ’X’: O
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 ¢
VR C A C [GRGRTRG

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

VR C A C [GRTRGET TG

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
VR A A A RGEGETRG C FENGRGRGRGRGI C C C CHAENGRGIA C C CJIGRA C C CJGIC C CRENGRGIANGE A C CJGIC AJGIC C A C

HOM:
UAM:

Alignment stats: °’M’: 54, ’I’: 0, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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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 [ TRGNTNG

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
WAV C A C A JGRTRG

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

[WEVVE TG GG T T C FENGT

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
PEVEGE C FIRG A AFRA CRIRINC C AJGIC A CRENGRGRGRGI C C ARGRGRGI C A C C CPERGRGEIN C A C CGRT C fN C C I C

HUM:
UAM:

Alignment stats: °’M’: 52, ’I’: 0, ’D’: 0, ’X’: O
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
s2VE C B A C FERGRGET A C FIE C |G A BN C N C FERGRGRGEG) C C IGRTRGRGI C A C C CINGEGET C A C FENGHEIN C BN C C fF

HUM: K8 ¢
UAM: o8 ¢

Alignment stats: ’M’: 53, ’I’: 0, ’D’: 0, ’X’: O
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
DEVEG C PR A C A ARGRTRGY C FINTRGRGY A fG{ C A CFINGRGEGEGI C C AJGRGHG C AJGIC C CfJGRGIC C A C CJGRIN CFN C C

;e C FENGRGRG A A C |G C A

[SH C FTNGRGRG A A C G C A

Alignment stats: °’M’: 62, ’I’: 0, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHJ3

U9

VR A [GEGETRTET A FESGET C

syem A GG T T TGTG T C

ur
HUM: [opgepgey /v ¢ v ¢

UAM: [opopgey v ¢ v ¢

GENE ALIGN SEQ

OUETG A PTG C FENTTTNGY A B A BN C FERGEGRGRG I C C A AJGRGRGE A C A AFIRGEGET C A C CGHE C BN C fIE C A |G
VR TG A FERGE C FENTRTTRG A FH A B C FIRGRGRGRGI C C A AJGRGEGI A C A AFIRGEGET C A C CJGHE C ' C fIN C A |G

Alignment stats: ’M’: 50, ’I’: O, ’D’: 0, ’X’: O
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
e A CPR A CITNINTRG A CFR A CFRINGEGRGRGI C C AJGRGEGE A A C C CRINGEGEIN C A C CIGEI CFN C CFIN C A JG

Alignment stats: °’M’: 48, ’I’: 0, ’D’: 0, ’X’: O
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
SEEN C A A FERGETNG

VR C A A FERGETRG

GENE ALIGN SEQ

;e A C A A CPRENGRGETNI CIGIA C C C CRINGRGRGRGI C C AJGRGRGEA A C C CRENGRGEIN C A C CIGRE CEN C CFlN C A
v A C A A CHRINGEGRTNT CIGRA C C C CHINGEGRGRGI C C AJGRGEGIA A C C CRINGEGEIN C A C CJGRE CFIN C CFH C A

HUM:
UAM:

Alignment stats: °’M’: 51, ’I’: 0, ’D’: 0, ’X’: O
Neither human gene nor its mapping is pseudogene
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IGHJ3P

U9

WG GGGTTTTTGG

VB G G GGTTTTTGG

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 JGRTRTRGEGI A CIINI C C C AJGRGI C CJGI A C A JGRTRGEGHETN C FINGEGY C FINT C FINGY A [GRGEGEGET C A

Alignment stats: ’M’: 50, ’I’: O, ’D’: 0, ’X’: O
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 RN A CFR A CPRA CRNA CENA CFA C AFINGEGI A CGHI C FINGEGRGRGI C A A AfGRGRGI A C C A CGRG T C
EvE AP A CIRNA CRRA CFR A CRE A C GG A FINGEG A C IGRTN C FIRGEGRGRGI C C A ARGRGRGI A C C A CIGRGHT C

;i A C CIGRI CFR C CFl C A G

YWHR A C CIGRE CFR C CFl C A G

Alignment stats: °’M’: 59, ’I’: 0, ’D’: 0, ’X’: 4
Neither human gene nor its mapping is pseudogene
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