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ISWNSGSIGYADSVKGRFTISRDNAKNSLYLQVNSLRAEDTALYYC

Figure 6A
Tomlinson
Matsudaetal  etal  Protein sequence
GHVI2 \ V1o | pp.7s |QVQLVOSGAEVKKPGASVKVSCKASGYTFTGYYNHIWVRQAPGQGLEWN
\ WINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAR
GHV1L3 3 | opas QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYAMHWVRQAPGQRLEWMG
WSNAGNGNTKYSQEFQGRVTITRDTSASTAYMELSSLRSEDMAVYYCAR
VIS V1 OP-t5 QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQATGQGLEWMGW
MNPNSGNTGYAQKFQGRVTMTRNTSISTAYMELSSLRSEDTAVYYCARG
—_ 18 1\op-1a QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGW
ISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR
o w12 | o QVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSMHWVRQAPGKGLEWMG
GFDPEDGETIYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCAT
——_ VH 145 QLVQSGAEVKKTGSSVKVSCKASGYTFTYRYLHWVRQAPGQALEWMG
WINRFNGNTNYAQKFQDRVTITRDRSMSTAYMELSSLRSEDTAMYYCAR
QVALYQSGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGI
IGHV1-46 VH1-46 | DP-7 INPS(?CS\(SYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR
(G158 Wiss | Dpa QMQLVQSGREVKKPGTSVKVSCKASGFTFTSSAMQWVRQARGQRLEWIGW
IVVGSGNTNYAQKFQERVTITRDMSTSTAYMELSSLRSEDTAVYYCAA
, QVQLVQSGAEVKXPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGG
IGHV1-63'01 | VH 169 | DP-10 IIPIFGTANYAQKFE%\VTITADESTSTAYMELSSLRSEDTAVYYCAR
IGHV1-69*06, viige | Dpas QVQLVQSGAEVKKPGSSYKVSCKASGGTFSSYAISWVRQAPGQGLEWMGG
IGHV1-e IIPIFGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCAR
GHVic KSGASVKVSCSFSGFTITSYGINWVQQSPGQGLEWMGWINPGNGSPSYAKK
FQGRFTMTRDMSTTTAYTDLSSIXSEDMAVYYYAR
GRVAS 0P EVQLVQSGAEVKKPGATVKISCKVSSYTFTDYYMHWVQQAPGKGLEWMGL
VDPEDGETIYAEKFQGRVTITADTSTDTAYMELSSLRSEDTAVYYCAT
QITLKESGPTLVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALEWLALI
IGHV2-5 VH25 | DP-76 YWNDDKRYSPSLKSRLTITKDTSKNQVVL:}T\NMDPVDTATYYCAHR
QVUTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGYSWIRQPPGKALEWLAH
IGHV2-26 VH226 | DP-26 IFSNDEKSYSTSLKSRLTISKDTSKSQVVLTMTNT/I&VDTATYYCARI
QVTLRESGPALVKPTQTLTLTCTFSGFSLSTSGMCVSWRQPPGKALEWLALI
IGHVZ-10 VHZ10 | DP-27 DWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVVS&YYCARI
GHV3T Wt | opss EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMSWVRQARGKGLEWVA
NIKQDGSEKYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAWYCAR
GHV39 a9 | opa EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGAKWVSG

\
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Figure 6A
Tomlinson
Matsudaetal etal Proteinsequence
GHV12 Vi1 | ppoys [QVOLVQSGAEVKKPGASVKVSCKASGYTFTGYYHHWVRQAPGQGLEWNG
WINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAR
GHYAL3 W13 | opas QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYAMHWVRQAPGQRLEWMG
WSNAGNGNTKYSQEFQGRVTITRDTSASTAYMELSSLRSEDMAVYYCAR
GHYAL8 W18 | ops QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQATGQGLEWMGW
MNPNSGNTGYAQKFQGRVTMTRNTSISTAYMELSSLRSEDTAVYYCARG
GHVAL1B v | ora QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGW
ISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR
GV vi12e | ops QVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSMHWVRQAPGKGLEWMG
GFDPEDGETIYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCAT
(GHVAS VH 15 QMQLVQSGAEVKKTGSSVKVSCKASGYTFTYRYLHWVRQAPGQALEWMG
WITPFNGNTNYAQKFQDRVTITRDRSMSTAYMELSSLRSEDTAMYYCAR
VQLVQSGAEVKKPGASYKVSCKASGYTFTSYYMHWYRQAPGQGLEWMGI
(GHVA V146 | DP QVQLVQSG GASVKVSCKASGYTFTS QAPGQGLEWMG
INPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR
(GHVA.53 V158 | DP2 QMQLYQSGPEVKKPGTSVKVSCKASGFTFTSSAMQWYRQARGQRLEWIGW
) ) “ |IVVGSGNTNYAQKFQERVTITRDMSTSTAYMELSSLRSEDTAVYYCAA
. QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGG
IGHV1-69°01 | VH1-69 | DP-10 IIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR
IGHV/1-69*08, VH169 | DP.gg QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGG
IGHV1-e IPIFGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCAR
GV KSGASVKVSCSFSGFTITSYGIHWVQQSPGQGLEWMGWINPGNGSPSYAKK
FQGRFTMTRDMSTTTAYTDLSSLTSEDMAVYYYAR
GHY1 0P EVQLVQSGAEVKKPGATVKISCKVSGYTFTDYYMHWYQQAPGKGLEWMGL
VDPEDGETIYAEKFQGRVTITADTSTDTAYMELSSLRSEDTAVYYCAT
QITLKESGPTLVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALEWLALI
IGHVZ-5 VH25 | DP-76 YWNDDKRYSPSLKSRLTITKDTSKNQVVLTMTNMDPYDTATYYCAHR
QVUTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAH
IGHV2-26 VH2:26 | DP-26 IFSNDEKSYSTSLKSRLTISKDTSKSQVVLTMTNMDPVDTATYYCARI
QUTLRESGPALVKPTQTLTLTCTFSGFSLSTSGMCVSWIRQPPGKALEWLALI
IGHVZ-10 VHZT0 | DP-27 DWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPYDTATYYCAR|
GHAT w7 | opss EVQLVESGGGLYQPGGSLRLSCAASGFTFSSYWMSWYRQAPGKGLEWVA
NIKQDGSEKYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR
FVQLVESGGGLYQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWY
GHY30 W39 | orst QLVESGGGLVQPGRSLRLSCAASG QAPGKGLEWVSG

ISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAKD
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Figure 6B
GHVAN VH 311! DP-35 QVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSYI
SSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSA
'GHV3'13\ VH3-13| DP-48 IGTAGDTYYPGSVKGRFTISRENAKNSLYLQMNSLRAGDTAVYYCAR
GHV315 ) 1315 | DP-38 EVQLVESGGGLVKPGGSLRLSCAASGFTFSNAWMSWVRQAPGKGLEWVG
\ RIKSKTDGGTTDYAAPVKGRFTISRDDSKNTLYLQMNSLKTEDTAVYYCTT
o VH Me6 EVQLVESGGGLVQPGGSLRLSCAASGFTFSNSDMNWARKAPGKGLEWVSG
VSWNGSRTHYVDSVK.RRFIISRDNSRNSLYLQKNRRRAEDMAVYYCVR

EVQLVESGGGVVRPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWVS

\
IGHV3-20 VH 3-20 QP'BZ GINWNGGSTGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYHCAR

EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSSI

IGHV3-21 VH3-211 DPRY SSSSSYIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR

IGHV3-23 VH 3-23 DP-47\ EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAI
SGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK

IGHV3-30 VH 3-30 | DP-49 QV%ESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVA

VISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR

IGHV3-30-3 3 DP-46 QVQLVE&GGVVQPGRSLRLSCAASGFTFSSYAM HWVRQAPGKGLEWVAV

ISYDGSNRYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR

IGHV3-30-5 QVQLVESGOGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVA
VISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK

IGHV3-33 VH 3-33| DP-50

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVYRQAPGKGLEWVA
VIWYDGSNKYYADSYKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR

IGHV3-35 VH 3-35| DP-59 EVQLVESGGGLVQPGESS%I%RLSCAASGFTFSNSDMNWVHQAPGKGLEWVSG

VSWNGSRTHYADSVKGREIISRDNSRNTLYLQTNSLRAEDTAVYYCVR
IGHV3-38 VH 3- EVQLVESGGGLVQPRGSLRLSCAASGFTVSSNEMSWIRQAPGKGLEWVSSI
38P SGGSTYYADSRKGRFTISRDNSKNTLYLQMNNLRAEGTAAYYCARY

EVQLVESGGVVVQPGGSLRLSCRASGFTFDDYTMHWVRQAPGKGLEWVSLI
IGHV3-43 VH3-43| DP-33 SWDGGSTYYADSVKGRFTISR[?I\%(NSLYLQMNSLRTEDTALYYCAKD

EVQLVESGGGLVQPGGSLRLSCAASSFTFSSYSMNWVRQAPGKGLEWVSY
IGHV3-48 VH3-48| DP-51 ISSSSSTIYYADSVKGRFTISRDNAKNE&LQMNSLRDEDTAVYYCAR

IGHV3-49 VH 3-49 | 3-49RB

EVQLVESGGGLYQPGRSLRLSCTASGFTRFGDYAMSWFRQAPGKGLEWVGF
IRSKAYGGTTEYAASVKGRFTISRDDSKSIAYNQMNSLKTEDTAVYYCTR

IGHV3-53 VH 3-53 | DP-42 EVQLVESGGGLIQPGGSLRLSCAASGFTVSSNZ‘&?WVRQAPGKGLEWVSVI

YSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR

IGHV3-64 VH 3-64| DP-61 EVQLVESGEGLVQPGGSLRLSCAASGFTFSSYAMH\“%EQAPGKGLEYVSAI

SSNGGSTYYADSVKGRFTISRDNSKNTLYLQMGSLRARDMAVYYCAR

EVQLVESGGGLIQPGGSLRLSCAASGFTVSSNYMSWVROAPGKGLEWVSVI
IGHV3-66 VH 3-66| DP-86 YSCGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDT?&(YCAR

IGHV3-72 VH 3-72| DP-29

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDHYMDWVRQAPKKGLEWVG
RTRNKANSYTTEYAASVKGRFTISRDDSKNSLYLQMNSLKTEDTAYYYCAR

IGHV3-73 VH3-73| DA-11 EVQLVESGGGLVQPGGSLKLSCAASGFTFSGSAMHWVRQASGKG‘:&V;VGR

IRSKANSYATAYAASVKGRFTISRDDSKNTAYLQMNSLKTEDTAVYY

IGHV3-74 VH 3-74 | DP-53

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMHWVRQAPGKGLVW\%

RINSDGSSTSYADSVKGRFTISRDNAKNTLYLQMNSLRAEDTAVYYCAR



Figure 6B
QVQLVESCGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSY!
IGHV3-11 VR 3-11| DP-35 SSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSA
IGHV3-13 VH3-13| DP-48 IGTAGDTYYPGSVKGRFTISRENAKNSLYLQMNSLRAGDTAVYYCAR
EVQLVESGGGLVKPGGSLRLSCAASGFTFSNAWMSWVRQAPGKGLEWVG
IGHV3-15 VH 3-15| DP-38
RIKSKTDGGTTDYAAPVKGRFTISRDDSKNTLYLQMNSLKTEDTAVYYCTT
LR T EVQLVESGGGLVQPGGSLRLSCAASGFTFSNSDMNWARKAPGKGLEWVSG
e e VSWNGSRTHYVDSVK.RRFIISRDNSRNSLYLQKNRRRAEDMAVYYCVR
EVQLVESGGGVVRPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWVS
IGHV3-20 VH3-20| DP-32 GINWNGGSTGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYHCAR
EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSSI
IGHV3-21 VR 3-21| DP-77 SSSSSYIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAI
IGHV3-23 VH3-23| DP47 SGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVA
IGHV3-30 VH3-30| DP-49 VISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
GHV3.30.3 D46 QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYAMHWVRQAPGKGLEWVAV
hed B " [ISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
GHV3.30.5 QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVA
hed B ~ |VISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVA
IGHV3-33 VH3-33| DP-50 VIWYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNSDMNWVHQAPGKGLEWVSG
IGHV3-35 VH 3-33| DP-59 VSWNGSRTHYADSVKGRFIISRDNSRNTLYLQTNSLRAEDTAVYYCVR
GHV3.38 VH 3- EVQLVESGGGLVQPRGSLRLSCAASGFTVSSNEMSWIRQAPGKGLEWVSSI
i 38P ~ |SGGSTYYADSRKGRFTISRDNSKNTLYLQMNNLRAEGTAAYYCARY
GHY343 Vi 3.43| DP-33 EVQLVESGGVVVQPGGSLRLSCAASGFTFDDYTMHWVRQAPGKGLEWVSLI
SWDGGSTYYADSVKGRFTISRDNSKNSLYLQMNSLRTEDTALYYCAKD
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSY
IGHV3-48 VH3-48| DP-51 ISSSSSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCAR
EVQLVESGGGLVQPGRSLRLSCTASGFTFGDYAMSWFRQAPGKGLEWVGF
IGHV3-49 VH 349 | 3-49RB IRSKAYGGTTEYAASVKGRFTISRDDSKSIAYLQMNSLKTEDTAVYYCTR
EVQLVESGGGLIQPGGSLRLSCAASGFTVSSNYMSWVRQAPGKGLEWVSVI
|GHV3-53 VH 3-53 DP-42 \108/‘\01’\1\1/\r\(‘\\?/r\nr'rlonr\movm'rl AN/l MRANICO] nAl_r\TQA\ NN AD
TOUUOITTALVOVNUIORTIN IHTORUNONNILTLAINVINOLRACUIAVI TUVAR
EVQLVESGEGLVQPGGSLRLSCAASGFTFSSYAMHWVRQAPGKGLEYVSAI
IGHV3-64 VH 3-64] DP-61 SSNGGSTYYADSVKGRFTISRDNSKNTLYLQMGSLRAEDMAVYYCAR
EVQLVESGGGLIQPGGSLRLSCAASGFTVSSNYMSWVRQAPGKGLEWVSVI
IGHV3-66 VH 3-66 | DP-86 YSCGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDHYMDWVRQAPGKGLEWVG
IGHV3-72 VH3-72| DP-29 RTRNKANSYTTEYAASVKGRFTISRDDSKNSLYLQMNSLKTEDTAVYYCAR
EVQLVESGGGLVQPGGSLKLSCAASGFTFSGSAMHWYRQASGKGLEWVGR
IGHV3-73 VH 3-73 | DA-11
IRSKANSYATAYAASVKGRFTISRDDSKNTAYLQMNSLKTEDTAVYYCTR
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMHWVRQAPGKGLVWVYS
IGHV3-74 VH 3-74| DP-53

RINSDGSSTSYADSVKGRFTISRDNAKNTLYLQMNSLRAEDTAVYYCAR
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Figure 6C

|GHV3-d\

EVQLVESRGVLVQPGGSLRLSCAASGFTVSSNEMSWVRQAPGKGLEWVSSI
SGGSTYYADSRKGRFTISRDNSKNTLHLQMNSLRAEDTAVYYCKK

QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIGRIY

IGHV4-4 VH4-4 ) DP-70 TSGSTNYNPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLVKPSDTLSLTCAVSGYSISSSNWWGWIRQPPGKGLEWIGYI
IGHV4-28 \Nzg DP-68 YYSGSTYYNPSLKSRVTMSVDTSKNQFSLKLSSVTAVDTAVYYCAR
IGHVA-30-1 QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIG
YIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
GHVA-30.2 54 QLQLQESGSGLVKPSQTLSLTCAVSGGSISSGGYSWSWIRQPPGKGLEWIG
YIYHSGSTYYNPSLKSRVTISVDRSKNQFSLKLSSVTAADTAVYYCAR
IGHVA-30-4 op 78\ QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQPPGKGLEWIG
X(YYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVSLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIG
IGHY4-31 VH4-31 | DP-65 YIY(%QSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEI
IGHV4-34 VH4-34 | DP-63 NHSGST?I%WSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARG
QLQLQESGPGAKPSETLSLTCTVSGGSISSSSYYWGWIRQPPGKGLEWIGS
IGHV4-39 VH4-39 | DP-79 IYYSGSTYYNPSLXSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGLEWIGYIY
IGHV4-59 VH4-59 | DP-T1 YSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLVKPSETLA TCTVSGGSVSSGGYYWSWIRQPPGKGLEWIG
IGHYA-61 VH4-61 | DP-66 YIYYSGSTNYNPSLKSRVT%QTSKNQFSLKLSSVTAADTAVYYCAR
GHVAD N QVQLQESGPGLVKPSETLSLTCAXSGYSISSGYYWGWIRQPPGKGLEWIGS!
YHSGSTYYNPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCAR
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGII
(GHVS-51 S YPGDSDTRYSPSFQGQVTISADKSISTX?(QLQWSSLKASDTAMYYCAR
GHV5.4 EVQLVQSGAEVKKPGESLRISCKGSGYSFTSYWISWVRQMPGKGLEWMGRI
DPSDSYTNYSPSFQGHVTISADKSISTAYLQWSSAKASDTAMYYCAR
IGHVEA V61 | Dpra QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLG
RTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVPEDTAVYYCAR
GHVT 0P QVQLVQSGSELKKPGASVKVSCKASGYTFTSYAMNWVRNAPGQGLEWMG
WINTNTGNPTYAQGFTGRFVFSLDTSVSTAYLQICSLKAEDTAVYYCAR
GHVT.8 VH7.81 QVQLVQSGHEVKQPGASVKVSCKASGYSFTTYGMNWVPQAP%QQ(\?EWMG

WENTYTGNPTYAQGFTGRFVFSMDTSASTAYLQISSLKAEDMAMYXCAR

51 functional

5 open reading frames
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Figure 6C
GHVA4 EVQLVESRGVLVQPGGSLRLSCAASGFTVSSNEMSWVRQAPGKGLEWVSSI
) - ~ |SGGSTYYADSRKGRFTISRDNSKNTLHLQMNSLRAEDTAVYYCKK
ISSYYWSWIRQPAGKGLEWIGRIY
Va4 VHad | DP70 QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIG
TSGSTNYNPSLKSRVTMSYDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLVKPSDTLSLTCAVSGYSISSSNWWGWIRQPPGKGLEWIGY!
I(GHV4-28 VH428 | DP-68 YYSGSTYYNPSLKSRVTMSVDTSKNQFSLKLSSVTAVDTAVYYCAR
(GHVA-30- B _ |QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIG
YIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
GHVA302 0P44 QLQLQESGSGLVKPSQTLSLTCAVSGGSISSGGYSWSWIRQPPGKGLEWIG
had B T IYIYHSGSTYYNPSLKSRVTISVDRSKNQFSLKLSSVTAADTAVYYCAR
V4304 B 0P8 QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQPPGKGLEWIG
YIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIG
IGHV4-31 VH431 | DP-65 YIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEI
IGHV4-34 VH4-34 | DP-63 NHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARG
QLQLQESGPGLVKPSETLSLTCTVSGGSISSSSYYWGWIRQPPGKGLEWIGS
IGHV4-39 VH4-39 | DP-79 IYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGLEWIGYIY
IGHV4-59 VH459 | DP-71 YSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLYKPSETLSLTCTVSGGSVSSGGYYWSWIRQPPGKGLEWIG
IGHV4-61 VH461 | DP-66 YIYYSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
QVQLQESGPGLYKPSETLSLTCAVSGYSISSGYYWGWIRQPPGKGLEWIGSI
IGHV4-b B DP-67 YHSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGII
IGHY?-51 VH551 | DP-73 YPGDSDTRYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCAR
GHUS. B _ |[EVQLVQSGAEVKKPGESLRISCKGSGYSFTSYWISWVRQMPGKGLEWMGRI
a DPSDSYTNYSPSFQGHVTISADKSISTAYLQWSSLKASDTAMYYCAR
TCAISGDSVSSNSAAWNWIRQSPSRGLEWL
ot | et [ e SOOI RGO
RITTRONVWTINUTAVOVNORITINIFUV I ONNUWIOLUWLNOVIFCUVIAV T TUVAR
GHVT4 B Ny QVQLVQSGSELKKPGASVKVSCKASGYTFTSYAMNWYRQAPGQGLEWMG
WINTNTGNPTYAQGFTGRFVFSLDTSVSTAYLQICSLKAEDTAVYYCAR
ASVKVSCKASGYSFTTYGMNWVPQAPGQGLEWM
GHVTS 1 VH 761 _ |QVQLVQSGHEVKQPGASVKVSCKASGYSFTTYG QAPGQGLEWMG

WENTYTGNPTYAQGFTGRFVFSMDTSASTAYLQISSLKAEDMAMYYCAR

51 functional

5 open reading frames
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Figure 7A

\

Zachau

Protein sequence

DIQMTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDASS

lGKW'& 12 | ESGVPSRFSGSGSGTEFTLTISSLOPDDFATYYCQQYNSYS

IGKVA-6 [11 |NQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKLLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCLQDYNYP

IGKVA-8 \kg AIRMTQSPSSFSASTGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYAASTL
QSGVPSRFSGSGSGTDFTLTISCLQSEDFATYYCQQYYSYP

IGKVA-9 L \[|PIQLTQSPSFLSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIVAASTL
\QSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCQQLNSYP

IGKVA-12 5 D)%I\QIETQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFP

GKVI-13 | L418a AIQLTi\S}I;SSLSASVGDRVTITCRASQGISSALAWYQQKPGKAPKLLIYDASSL
ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFNSYP

IGKVA-16 L DIQMTQSI5$§I;SASVGDRVTITCRASQGISNYLAWFQQKPGKAPKSLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYP

\GKVA-17 A30 DIQMTQSPSSL§Q§é\/GDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASS
LQSGVPSRFSGSBSGTEFTLTISSLQPEDFATYYCLQHNSYP

IGKVA-27 A2 DIQMTQSPSSLSAS\@?VTITCRASQGISNYLAWYQQKPGKVPKLLIYAASTL
QSGVPSRFSGSGSGTDETLTISSLQPEDVATYYCQKYNSAP

IGKV1-33 018 DIQMTQSPSSLSASVGDR\gl\TCQASQDISNYLNWYQQKPGKAPKLLIYDASN
LETGVPSRFSGSGSGTDFTRISSLQPEDIATYYCQQYDNLP

IGKV1-37 o1 D|QLTQSPSSLSASVGDRVTIT&QSQGISSYLNWYRQKPGKVPKLLIYSASNL
QSGVPSRFSGSGSGTDFTLTISSNQPEDVATYYGQRTYNAPP

IGKV1-39 012 DIQMTQSPSSLSASVGDRVTITCRAX%{S}ISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTP

GKVID08 | L24 VIWMTQSPSLLSASTGDRVTISCRMSQQ\E;YLAWYQQKPGKAPE|_|_|YAAS-|-
LQSGVPSRFSGSGSGTDFTLTISCLASEDPRTYYCQQYYSFP

GrVID-12 | L1g DIQMTQSPSSVSASVGDRVTITCRASQGISSW\A\\;VYQQKPGKAPKLUYAASS
LQSGVPSRFSGSGSGTDFTLTISSLOPEDFATYXCQQANSFP

GKVID13 | L18 AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWQK%C\E‘(PGKAPKLLIYDASSL
ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQRYNYP

GRviD1s | L15 DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQ\E’\EKAPKSLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYNSYP

GRVID17 | L1a NIQMTQSPSAMSASVGDRVTITCRARQGISNYLAWFQQKPG\%KHLIYAASS
LQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYP

GrkviDas | o8 DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAP%{YDASN
LETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQYDNLP

GKV1D-37 o DIQLTQSPSSLSASVGDRVTITCRVSQGISSYLNWYRQKPGKVPKLLIY§§NL

QSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYGQRTYNAPP

\
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Figure 7A
| [ Zachau |Protein sequence ]

IGKV1-5 112 DIQMTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDASS
] LESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYNSYS

AIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKLLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCLQDYNYP

AIRMTQSPSSFSASTGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYAASTL

IGKV1-6 L11

IORVITe " |QSGVPSRFSGSGSGTDFTLTISCLQSEDFATYYCQQYYSYP
DIQLTQSPSFLSASVGDRVTITCRASQGISSYLAWYQOKPGKAPKLLIYAASTL

IGKV1-9 18 | QsGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCQQLNSYP

KV L5 |PIQMTOSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFP

GKVid3 | Laiga NOLTOSPSSLSASVGDRVTITCRASQGISSALAWYQKPGKAPKLLIYDASSL
ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFNSYP

GKVAA6 L1 |PIQNTQSPSSLSASVGDRVTITCRASQGISNYLAWFQQKPGKAPKSLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYP

GKV1A7 Ao |PIOMTQSPSSLSASVGDRVTITCRASQGIRNDLGIWYQQKPGKAPKRLIYAASS
LQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYP
DIQMTQSPSSLSASYGDRVTITCRASQGISNYLAWYQQKPGKYPKLLIYAASTL

IGKV1-27 A2 | SGVPSRFSGSGSGTDRTLTISSLQPEDVATYYCQKYNSAP

kY133 013 |DIQMTOSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIYDASN
LETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQYDNLP

. O14 |PIOLTOSPSSLSASVGDRVTITCRVSQGISSYLNWYRQKPGKVPKLLIYSASNL
QSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYGQRTYNAPP
NINMTNACDCCI CACV/ANDVTITADACNCICCVI NMANVNANKDNRILADIZI T IVAAQCCQH

GKV1.30 01 |PIOMTOSPSSLEASVGDRYTITCRASCSISSYLNWYQOKPGKAPKLLIYAASSL

QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTP

VIWMTQSPSLLSASTGDRVTISCRMSQGISSYLAWYQQKPGKAPELLIYAAST
LQSGVPSRFSGSGSGTDFTLTISCLQSEDFATYYCQQYYSFP

DIQMTQSPSSVSASVGDRVTITCRASQGISSWLAWY QQKPGKAPKLLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFP

T—AARAA AR ITITAR AN AAIAN IV 2aYaVVdnTalV4

AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWY QQKPGKAPKLLIYDASSL
ESGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFNNYP
DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQKPEKAPKSLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYP
NIQMTQSPSAMSASVGDRVTITCRARQGISNYLAWFQQKPGKVPKHLIYAASS
LQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYP
DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIYDASN
LETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQYDNLP
DIQLTQSPSSLSASVGDRVTITCRVSQGISSYLNWYRQKPGKVPKLLIYSASNL
QSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYGQRTYNAPP

IGKV1D-08 L24

IGKV1D-12 L19

IGKV1D-13 L18

IGKV1D-16 L15

IGKV1D-17 L14

IGKV1D-33 08

IGKV1D-37 04
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Figure 7B

IGKV1 D\<

02

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTP

DIQMIQSPSFLSASVGDRVSIICWASEGISSNLAWYLQKPGKSPKLFLYDAKDL

(GKVID-42 X\ 122 | 1povsSRFSGRGSGTDFTLTISLKPEDFAAYYCKQDFSYPP

(GKVID43 &{ AIRMTQSPFSLSASVGDRVTITCWASQGISSYLAWYQQKPAKAPKLFIYYASSL
QSGVPSRFSGSGSGTDYTLTISSLQPEDFATYYCQQYYSTP

IGKV2-24 po3 \PVMTQTPLSSPVTLGOPASISCRSSOSLVHSDGNTYLSWLQQRPGPPRLLI
\%ISNRFSGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFP

(GKV2-28 AQ DIQ\Q\?SPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLI
YLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP

a9 | AMab DIVMTQ\RgLQSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQSPQLLI
YEVSSRFOGVPDRFSGSGSGTDFTLKISRVEAEDVGYYYCMQGIHLP

(GKV2-30 AT DVVMTQSPL@%P{)/TLGQPASISCRSSQSLVYSDGNTYLNWFQQRPGQSPRR
LIYKVSNRDSGVPDRFSGSGSGTDFTLKISRVEAEDVGYYYCMQGTHWP

(GKV2-40 o11 |PVMTQTPLSLPVTRGEPASISCRSSASLLDSDDGNTYLDWYLOKPGSPLL
IYTLSYRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQRIEFP

avonot | A7 DIVMTQTPLSSPVTLGQ\QSFRSSQSLVHSDGNTYLSWLQQRPGQPPRLLI
YKVSNRFSGVPDRFSGSGRGTDFTLKISRVEAEDVGVYYCTQATQFP

VD26 | A EIVMTQTPLSLSITPGEQASISN\?V?SQSLLHSDGYTYLYWFLQKARPVSTLLIYE
VSNRFSGVPDRFSGSGSGTDF N KISRVEAEDFGVYYCMQDAQDPP

K028 | A3 DIVMTQSPLSLPVTPGEPASISCR&\\C?(TLLHSNGYNYLDWYLQKPGQSPQLLI
YLGSNRASGVPDRFSGSGSGTDFTLX|SRVEAEDVGVYYCMQALQTP

GKVID2e | A2 DIVMTQTPLSLSVTPGQPASISCKSSQSN—IEDGKTYLYWYLQKPGQPPQLLI
YEVSNRFSGVPDRFSGSGSGTDFTLKISRYEAEDVGVYYCMQSIQLP

VD30 | A DVVMTQSPLSLPVTLGQPASISCRSSQSLVY&&?QTYLNWFQQRPGQSPRR
LIYKVSNWDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWP

GKvaD40 | o DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGNI(DWYLQKPGQSPQLL
YTLSYRASGVPDRFSGSGSGTDFTLKISRVEAEDVGWYYCMQRIEFP

GKV3T 10 EIVMTQSPPTLSLSPGERVTLSCRASQSVSSSYLTWYQE)EF"\GQAPRLLIYGAS
TRATSIPARFSGSGSGTDFTLTISSLQPEDFAVYYCQQDHNAPP

(GKV3-11 r EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQ\%LLIYDASN
RATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWP

(GKVA-15 r EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPF&Q(GAS

TRATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP

\
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Figure 7B
IGKVAD-39 0 DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTP
IGKVAD-42 12 DIQMIQSPSFLSASVGDRVSIICWASEGISSNLAWY LQKPGKSPKLFLYDAKDL
HPGVSSRFSGRGSGTDFTLTIISLKPEDFAAYYCKQDFSYPP
GKVID43 | 123 [ARMTASPPOLBASVGDRVTITOASQGIS YLANYAQPARAPKLFIYYASSL
QSGVPSRFSGSGSGTDYTLTISSLQPEDFATYYCQQYYSTP
IGKV2-24 23 DIVMTQTPLSSPVTLGQPASISCRSSQSLVHSDGNTYLSWLQQRPGQPPRLLI
YKISNRFSGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFP
IGKV2-28 M9 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLI
YLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP
IGKV2-29 AMBb DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQSPQLLI
YEVSSRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGIHLP
IGKV2-30 M7 DVVMTQSPLSLPVTLGQPASISCRSSQSLYVYSDGNTYLNWFQQRPGQSPRR
LIYKVSNRDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWP
IGKV2-40 011 DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGNTYLDWYLQKPGQSPQLL
[YTLSYRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQRIEFP
IGKV2D-24 A7 DIVMTQTPLSSPVTLGQPASISFRSSQSLVHSDGNTYLSWLQQRPGQPPRLLI
YKVSNRFSGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCTQATQFP
IGKV2D-26 A5 EIVMTQTPLSLSITPGEQASISCRSSQSLLHSDGYTYLYWFLQKARPYSTLLIYE
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDFGVYYCMQDAQDPP
GKVID.28 " DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLI
YLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTP
IGKV2D-29 " DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQPPQLLI
YEVSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSIQLP
IGKV2D-30 A DVVMTQSPLSLPVTLGQPASISCRSSQSLYVYSDGNTYLNWFQQRPGQSPRR
LIYKVSNWDSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWP
IGKV2D-40 01 DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGNTYLDWYLQKPGQSPQLL
IYTLSYRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQRIEFP
IGKV3-7 10 EIVMTQSPPTLSLSPGERVTLSCRASQSYSSSYLTWYQQKPGQAPRLLIYGAS
TRATSIPARFSGSGSGTDFTLTISSLQPEDFAVYYCQQDHNLPP
GKV341 | Lo | TOOPATLOLSPGERATLECRASOBVSSYLAWYUQKPGOAPRLLIVDASN
RATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWP
IGKV3-15 P EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPRLLIYGAS

TRATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP
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Figure 7C

IGKV3-20\

A27

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGAS
SRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP

IGKV3D-07

\os

EIVMTQSPATLSLSPGERATLSCRASQSVSSSYLSWYQQKPGQAPRLLIYGAS
TRATGIPARFSGSGSGTDFTLTISSLQPEDFAVYYCQQDYNLP

LZN

EIVLTQSPATLSLSPGERATLSCRASQGVSSYLAWYQQKPGQAPRLLIYDASN

(GKY3D-11 \RATGIPARFSGSGPGTDFTLTISSLEPEDFAVYYCQQRSNWH

IGKV3D-15 116 EWXI\\/I{TQSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPRLLIYGAS
TRAYGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP

IGKV3D-20 A1 EIVLT&%I;ATLSLSPGERATLSCGASQSVSSSYLAWYQQKPGLAPRLLIYDAS
SRATGIPRRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP

IGKV4-1 B3 DIVMTQSPb%l;i\VSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKL
LIYWASTRESGYPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTP

IGKV5-2 B? ETTLTQSPAFMSNI;GDKVNISCKASQDIDDDMNWYQQKPGEAAIFIIQEATTL
VPGIPPRFSGSGYGYDFTLTINNIESEDAAYYFCLQHDNFP

IGKV6-21 A% EIVLTQSPDFQSVTPKEQY/\IITCRASQSIGSSLHWYQQKPDQSPKLLIKYASQS
FSGVPSRFSGSGSGTDFN.TINSLEAEDAATYYCHQSSSLP

IGKV6D-21 MO EIVLTQSPDFQSVTPKEKVTI\ISQASQSIGSSLHWYQQKPDQSPKLLIKYASQS
FSGVPSRFSGSGSGTDFTLTINSLEAEDAATYYCHQSSSLP

IGKV6D-41 A4 DVVMTQSPAFLSVTPGEKVTITCC})%S;I;GIGNYLYWYQQKPDQAPKLL|KYASQ
SISGVPSRFSGSGSGTDFTFTISSLEAEDAATYYCQQGNKHP

38 functional

8 open reading frames
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Figure 7C

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGAS

IGHV3-20 A2l | R ATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP

KV3D07 | Los |ENVMTOSPATLSLSPGERATLSCRASOSVSSSYLSWYQQKPGOAPRLLIVGAS
TRATGIPARFSGSGSGTDFTLTISSLQPEDFAVYYCQQDYNLP
EIVLTQSPATLSLSPGERATLSCRASQGYSSYLAWYQQKPGQAPRLLIYDASN

IGKYSD-11 L0 | ATGIPARFSGSGPGTDFTLTISSLEPEDFAVYYCQQRSNWH

KVDAS | L1g |ENVMTOSPATLSVSPGERATLSCRASQSVSSNLAWYQQKPGQAPRLLIYGAS
TRATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP

VD20 | arq |ENVLTOSPATLSLSPGERATLSCGASQSVSSSYLAWYQQKPGLAPRLLIVDAS
SRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP

(GKVA g3 |DVMTOSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQOKPGQPPKL
LIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTP

IGKV5.2 gy |ETTLTOSPAFMSATPGDKVNISCKASQDIDDDMNWYQQKPGEAAIFIQEATTL
VPGIPPRFSGSGYGTDFTLTINNIESEDAAYYFCLQHDNFP

GKVBD1 pop |EVLTOSPDFQSVTPKEKVTITCRASQSIGSSLHWYQQKPDQSPKLLIKYASQS

o " |FSGVPSRFSGSGSGTDFTLTINSLEAEDAATYYCHQSSSLP

CkVeDo1 | Mo |ENVLTOSPDFQSVTPKEKVTITCRASQSIGSSLHWYQQKPDQSPKLLIKYASQS
FSGVPSRFSGSGSGTDFTLTINSLEAEDAATYYCHQSSSLP

KUBD41 | g |DVVMTOSPAFLSVTPGEKVTITCOASEGIGNYLYWYQQKPDOAPKLLIKYASQ

SISGVPSRFSGSGSGTDFTFTISSLEAEDAATYYCQQGNKHP

38 functional

8 open reading frames
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Figure 8A

Kawasaki | Frippiat
et al etal |Protein sequence

QSVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGKAPKLLIYYDD

IGLV1-36 VLT fa LLPSGVSDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGP

IGLV1-40 N A3 QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYG

fe NSNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGS

IGLV1-44 VL 1 1o QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNN
QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGP

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLIYSNN

IGLV1-47 VL1 19 QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGP

IGLV1-50 VL 1-18

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYVVHWYQQLPGTAPKLLIYG
NSNRPSGVPDQFSGSKSGTSASLAITGLQSEDEADYYCKAWDNSLNA

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN

IGLV1-51 VL1-19 b 'KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAG

IGLV2-08 VL 12 2% Q%I;TQPPSASGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIY

EVSKRPSGVPDRFSGSKSGNTASLTVSGLQAEDEADYYCSSYAGSNNF

IGLV2-11 VL 1-3 % QSAL}‘({I;RSVSGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIY

DVSKRP{RGVYPDRFSGSKSGNTASLTISGLQAEDEADYYCCSYAGSYTF

IGLV2-14 VL 14 930 QSALTQPAQVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYE
VSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTL

IGLV2-18 VL 1-5 2d

QSALTQPPSVSESPGQSVTISCTGTSSDVGSYNRVSWYQQPPGTAPKLMIYE
VSNRPSGVPDRFSGSKSGNTASLTISGLQAEDEADYYCSLYTSSSTF

IGLV2-23 VL 1-7 b2 QSALTQPASVSGSI*SXQ:ITISCTGTSSDVGSYNLVSWYQQHPGKAPKLMIYE

GSKRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCCSYAGSSTF

IGLV2-33 VL 1-9 of QSALTQPPFVSGAPGQS\I\I&{TFCTGTSSDVGDYDHVFWYQKRLSTTSRLLIYN

VNTRPSGISDLFSGSKSGNMASLTISGLKSEVEANYHCSLYSSSYTF

IGLV3-1 VL 2-1 3 SYELTQPPSVSVSPGQTASIT§§%DKLGDKYACWYQQKPGQSPVLVIYQDSK

RPSGIPERFSGSNSGNTATLTIS§TQAMDEADYYCQAWDSSTA

SYELTQPLSVSVALGQTARITCGG)‘%I\GSKNVHWYQQKPGQAPVLVIYRDSN
Q

IGLV3-9 VL2:6 3 RPSGIPERFSGSNSGNTATLTISRAQAGDEADYYCQVWDSSTA

IGLV3-10 VL 2-7 3p

SYELTQPPSVSVSPGQTARITCSGDALRKKYAYWYQQKSGQAPVLVIYEDSK
RPSGIPERFSGSSSGTMATLTISGAQVEDEADYYCYSTDSSGNH

IGLV3-12 VL 2-8 3i

SYELTQPHSVSVATAQMARITCGGNNIGSKAYHWYQQKPGQDPVLVIYSDSN
RPSGIPERFSGSNPGNTATLTISRIEAGDEADYXCQVWDSSSDHP

IGLV3-16 VL 2-11 3a SYELTQPPSVSVSLGQMARITCSGEALPKKYAYW&C;QKPGQFPVLVIYKDSE

RPSGIPERFSGSSSGTIVTLTISGVQAEDEADYYCL3ADSSGTYP

IGLV3-19 VL 2-13 30 SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQ&%I;GQAPVLVIYGKNN

RPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHL

IGLV3-21 VL 2-14 3h SYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKP&%:?PVLVVYDDS

DRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHP

IGLV3-22 VL 2-15 36 SYELTQLPSVSVSPGQTARITCSGDVLGENYADWYQQKPGQARELVIYEDSE
RYPGIPERFSGSTSGNTTTLTISRVLTEDEADYYCLSGDEDNP

IGLV3-25 VL 2-17 3m

SYELTQPPSVSVSPGQTARITCSGDALPKQYAYWYQQKPGQAPVLWYKDSE
RPSGIPERFSGSSSGTTVTLTISGVQAEDEADYYCQSADSSGTYP

IGLV3-27 VL 2-19 -

SYELTQPSSVSVSPGQTARITCSGDVLAKKYARWFQQKPGQAPVLVIYKbﬁ

RPSGIPERFSGSSSGTTVTLTISGAQVEDEADYYCYSAADNNL



12/73

Figure 8A
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QSALTQPASVSGSPGQSITISCTGTSSDVGSYNLVSWYQQHPGKAPKLMIYE
GSKRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCCSYAGSSTF

QSALTQPPFVSGAPGQSVTISCTGTSSDVGDYDHVFWYQKRLSTTSRLLIYN
VNTRPSGISDLFSGSKSGNMASLTISGLKSEVEANYHCSLYSSSYTF

SYELTQPPSVSVSPGQTASITCSGDKLGDKYACWYQQKPGQSPVLVIYQDSK
RPSGIPERFSGSNSGNTATLTISGTOAMDEADYYCOAWDSSTA

SYELTQPLSVSVALGQTARITCGGNNIGSKNVHWYQQKPGQAPVLVIYRDSN
RPSGIPERFSGSNSGNTATLTISRAQAGDEADYYCQVWDSSTA
SYELTQPPSVSVSPGQTARITCSGDALPKKYAYWYQQKSGQAPVLVIYEDSK
RPSGIPERFSGSSSGTMATLTISGAQVEDEADYYCYSTDSSGNH
SYELTQPHSVSVATAQMARITCGGNNIGSKAVHWYQQKPGQDPVLVIYSDSN
RPSGIPERFSGSNPGNTATLTISRIEAGDEADYYCQVWDSSSDHP

AR nITAQAC (217474 [ aYaVVdstalalns) \VIV4

SYELTQPPSVSVSLGOMARITCSGEALPKKYAYWY QQRPGAFPVLVIYKDSE
RPSGIPERFSGSSSGTIVTLTISGVQAEDEADYYCLSADSSGTYP
SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQKPGQAPVLVIYGKNN
RPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSSGNHL
SYVLTQPPSVSVAPGQTARITCGGNNIGSKSYHWYQQKPGQAPVLVVYDDS
DRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHP
SYELTQLPSVSVSPGQTARITCSGDVLGENYADWYQQKPGQAPELVIYEDSE
RYPGIPERFSGSTSGNTTTLTISRVLTEDEADYYCLSGDEDNP
SYELTQPPSVSVSPGQTARITCSGDALPKQYAYWYQQKPGQAPVLVIYKDSE
RPSGIPERFSGSSSGTTVTLTISGVQAEDEADYYCQSADSSGTYP
SYELTQPSSVSVSPGQTARITCSGDVLAKKYARWFQQKPGQAPYLVIYKDSE
RPSGIPERFSGSSSGTTVTLTISGAQVEDEADYYCYSAADNNL
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Figure 9
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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Figure 14
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Figure 15
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Figure 39

apparent Tm [°C]
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Framework Sub-QNjbrary

Key: Apparent midpoints of unfolding of selected Fabs as determined by
Differential Scanning Fluorimetry (DSF) as described in Exgmple 9.1.2. Each dot
represents one unique Fab. Squares indicate the control Fabg as described in
Example 9 with the constant CDR3s as described in Ewert S. 8t al.(2004), J. Mol.
Biol. 325, p. 531ff. Bars indicate the Median.

I8 represents VH3-23/VK1-39
119 represents VH3-23/VL3-1

B19 represents VH1-18/VL3-1
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Figure 39
apparent Tm [°C]
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Framework Sub-Library

Key: Apparent midpoints of unfolding of selected Fabs as determined by
Differential Scanning Fluorimetry (DSF) as described in Example 9.1.2. Each dot
represents one unique Fab. Squares indicate the control Fabs as described in
Example 9 with the constant CDR3s as described in Ewert S. et al.(2004), J. Mol.
Biol. 325, p. 531ff. Bars indicate the Median.

I8 represents VH3-23/VK1-39
119 represents VH3-23/VL3-1

B19 represents VH1-18/VL3-1



51/73

Figure 45

pl values of IgGs
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Key: pl values of selected IgGs as desgribed in Example 9.2.4. Each dot
represents one unique IgG. Squares indicate the control IgGs as described in
Example 9 with the constant CDR3s as describey in Ewert S. et al.(2004), J. Mol.
Biol. 325, p. 531ff. Bars indicate the Median.

I8 represents VH3-23/VK1-39

119 represents VH3-23/VL3-1
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Figure 45

pl values of IgGs
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Sub-Library

Key: pl values of selected IgGs as described in Example 9.2.4. Each dot
represents one unique IgG. Squares indicate the control IgGs as described in
Example 9 with the constant CDR3s as described in Ewert S. et al.(2004), J. Mol.
Biol. 325, p. 531ff. Bars indicate the Median.

I8 represents VH3-23/VK1-39

119 represents VH3-23/VL3-1
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Figure 46

lgGs - apparent Tm (sec. transition) [°C]
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Key: Apparent midpoints of unfolding of selected IgGs as determined by
Differential Scanning Fluorimetry (DSF) as described in Example 9.2.2. Each dot
represents one unique IgG. Squares indicate the control IgGs as described in
Example 9 with the constant CDR3s as described in Ewert S. et al.(2004), J. Mol.
Biol. 325, p. 531ff. Bars indicate the Median.

I8 represents VH3-23/VK1-39
119 represents VH3-23/VL3-1
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Figure 46

lgGs - apparent Tm (sec. transition) [°C]
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represents one unique IgG. Squares indicate the control IgGs as described in
Example 9 with the constant CDR3s as described in Ewert S. et al.(2004), J. Mol.
Biol. 325, p. 531ff. Bars indicate the Median.

Key: Apparent midpoints of unfolding of selected IgGs as determined by
d
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I8 represents VH3-23/VK1-39
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Figure 47
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Key: Expression yields of selected IgGs\as determined by UV-
spectrophotometry as described in Example 9.2\]. Each dot represents one unique
IgG. Squares indicate the control IlgGs as described in Example 9 with the constant

CDR3s as described in Ewert S. et al.(2004), J. MoNBiol. 325, p. 531ff. Bars indicate
the Median.

I8 represents VH3-23/VK1-39

119 represents VH3-23/VL3-1
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Figure 47

19G vield [mg/L]
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Key: Expression yields of selected IgGs as determined by UV-
spectrophotometry as described in Example 9.2.1. Each dot represents one unique
lgG. Squares indicate the control IgGs as described in Example 9 with the constant
CDR3s as described in Ewert S. et al.(2004), J. Mol. Biol. 325, p. 531ff. Bars indicate

the Median.
i8 represents VH3-23/VK1i-39

119 represents VH3-23/VL3-1
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Figure 48

19G monomer [%]
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Key: Monomer content of selected IgGs, as determined by size exclusion
chromatography (SEC) as described in Examplg 9.2.3. Each dot represents one
unique IgG. Squares indicate the control IgGs as\described in Example 9 with the
constant CDR3s as described in Ewert S. et al.(2004), J. Mol. Biol. 325, p. 531ff.
Bars indicate the Median.

I8 represents VH3-23/VK1-39
119 represents VH3-23/VL3-1
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Figure 48
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Key: Monomer content of selected IgGs as determined by size exclusion
chromatography (SEC) as described in Example 9.2.3. Each dot represents one
unique IgG. Squares indicate the control IgGs as described in Example 9 with the

constant CDR3s as described in Ewert S. et al.(2004), J. Mol. Biol. 325, p. 531ff.
Bars indicate the Median.

i8 represents VH3-23/VK1i-39

119 represents VH3-23/VL3-1



