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VH1-69:GTFSSYAISWVROQAPGOGLEWMGGIIPIFGTANYAQKFQGRVT ITADKSTSTAYMELSSLRSEDTAVYYCAR N(D)N JH cy
>pl GTEF SSYAISWVRQAPGOGLEWMGWISAYNGN THYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA  ANWGY YEDYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p45 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN THYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA ANWGY YEDYWGQGTLVTVSS (4) ASTKGP. LA RSTSESTAAL
>p2 GTF SSYAISWVRPAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA  ANWGY YEDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p3 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN THYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA NWG YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL
>p6 GTESSYAISWVRQAPGOGLEWMCWISAYNGN THYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA KD YEDYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p8 GTEFSSYAISWVRQAPGOGLEWMCWISAYNGN TNYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA KDY DYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p9 GTESSYAISWVRQAPGOGLEWMCWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KN YWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pl0 GTFSSYAISWVRQAPGOGLEWMCWISAYNGN TNYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA KDLY YEDYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pill GTESSYAISWVRQAPGOGLEWMCWISAYNGN TNYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA NC YYYYMDVWGKGTTVTVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pi2 GTESSYAISWVRQAPGOGLEWMCWISAYNGN THNYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA QRTG YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pi3 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KLD YEDYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pls GTF SSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KDRGF DYWGQGTLVTVS S (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p22 GTEF SSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KDRGF DYWGQGTLVTVS S (4) ASTKGPSVEPLAPSSNSTSGGTAAL
>pis GTF SSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA ANWGY YEDYWGRGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>pl6 GTE SSYAISWVRQAPGOGLEWMGWISAYNGN THNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KGPVCGWEDP WGQGTLVTVS S (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>pl7 GTE SSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KDLGS YWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>pil9 GTF SSYAISWVRQAPGQGLEWMGWISAYNGN TRYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA KD DYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p21 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN TRYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYC SANWGY YEDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p23 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN TRYAQKLQGRVTMTTDTSTS TAYMELRSLRSDDTAVYYCA K DAFDIWGQGTMVTVSS (3) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p24 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN THYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA ANWG YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p29 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN THYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA  ANWGY YLDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p34 GTF SSYAISWVRQAPGOGLEWMGWISAYNGN THYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KDL YYYYYYMDVWGKGTTVTVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pl83 GTFSSYAISWVROAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRSLRSDDTAVYYCA KDL YYYYYYMDVWGKGTTVTVSS (6) AST LAPCSRSTSESTAAL
>p35 GTFSSYAISWVRQAPGOQGLEWMCWISAYNGN TNYAQKLQGRVTMTTD TSTS TAYMELRS LRSDDTAVYYCA KDKVSNY YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL
>pél GTEFSSYAISWVRQAPGOGLEWMCWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KSPAY YYYYYMDVWGKGTTVTVS S (6) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pé2 GTESSYAISWVRQAPGOGLEWMCWISAYNGHN TNYAQKLQGRVTMTTDTSTS TAYMELRS LRSDDTAVYYCA KERGHH YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pl80 GTFSSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA KD YEDYWGQGTLVTVSS (4) ASIKGPSVFPLAPSSKSTSGGTAAL
>pl81 GTFSSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRSLRSDDTAVYYCA KD YDYWGQGTLVTVSS (4) ASTKSPSVFPLAPSSKSTSGGTAAL
>pl82 GTFSSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTS TAYMELRSLRSDDTAVYYCA KDYD YEDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>pl84 GTFSSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA KDLG YEDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p267 GTFSSYAISWVRQAPGOGLEWMGWISAYNGN TNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA ANLGY YEDYWGQGTLVTVSS (4) A5 RSTSESTAAL
VH4-59: KGLEWIGYIYYSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR N(D)N JH Cy
>pl KGLEWIGYIYYSGS TNYNPSLKSRVTISVD TSKNQFSLKLSSVTAADTAVYYCAR DLGI DYWGQGTLVTVSS (4) ASTKGPSVE PLAPSSKSTSGGTAAL
>p2 KGLEWIGYIYYSGS TNYNPSLKSRVTISVD TSKNQFSLKLSSVTAADTAVYYCAR EG YYYMDVWGKGTTVTVSS (6) ASTKGPSVE PLAPSSKSTSGGTAAL
>=z63 KGLEWIGYIYYSGS TNYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYYCAR DLGIG YWGQGTLVTVSS (4) ASTKGPSVE PLAPSSKSTSGGTAAL
>p79 KGLEWIGYIYYSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCA SN WGQGTLVTVSS (4) ASTKGPSVE PLAPSSKSTSGGTAAL
>p80 KGLEWIGYIYYSGS TNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR DRGI DYWGQGTLVTVSS (4) ASTKGPSVE PLAPSSKSTSGGTAAL
>pB81 KGLEWIGYIYYSGS TNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR DQGI DYWGQGTLVTVSS (4) ASTKGPSVEF PLAPSSKSTSGGTAAL
>pB82 KGLEWIGYIYYSGS THNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR DLVI DYWGQGTLVTVSS (4) ASTKGPSVE PLAPSSKSTSGGTAAL
>pl82 KGLEWIGYIYYSGS THNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR DLVI DYWGQGTLVTVSS (4) ASTKGPSVE PLAPSSKSTSGGTAAL
VH3-30: ADSVKGRETISRDNSKNTLYLOQMNSLRAEDTAVYYCAK N(D)N JH Ccy
>pl ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCPK EGR GQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p2 ADSVKGRET ISRDNSKNTLYLQMNS LRAEDTAVYYCAK DAFDIWGQGTMVTVS S (3) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p3 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK DPY YEDYWGQGTLVTVS S (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p4 ADSVKGRETISRDNSKNTLYLOMNS LRAEDTAVYYCA NMVRE FDYWGQGTLVTVS S (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p5 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK ANWG FDYWGQGTLVTVS S (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p6 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK DQLANWGS FDIWGQGTMVTVS S (3) ASTKGPSVFPLAPSSKSTSGGTAAL
>p8 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK EGR GQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>pis ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK DQLANWG FDYWGQGTLVTVS S (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>pl7 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK ANWGS FDIWGQGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL
>pi8 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK DTNWG FDYWGQGTLVTVS S (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p23 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK AHWG FDYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p24 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK DTNWGS FDIWGQGTMVTVSS (3) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p28 ADSVKGRETISRDNSKNTLYLQMNS LRAEDTAVYYCAK DTNWG QGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL
>p34 ADSVKGRFT ISRDNSKNTLYLQMNS LRAEDTAVYYCAK DQFANWGS FDIWGQGTMVTVSS (3) ASTKGPSVEFPLAPSSKSTSGGTAAL
>p39 ADSVKGRFTISRDNSKNTLYLQMNS LRAEDTAVYYCAK DQLANWGS AFDIWGQGTMVTVSS (3) ASTKGPSVEFPLAPSSKSTSGGTAAL
>pl763 ADSVKGRETISRDNSKNTVYLQMNS LRREDTAVYYCA RVEGRQGNSNCPL DYWGQGTLVTVSS (4) ASTK APCSRSTSESTAAL

ADSVKGRETISRDDSKNTLYLQMNS LRVEDTAVYFCA REGDDRAYYSA WEDPWGQGTLVTVSS (4) AST

SRSTSE

>p3138




VH3-23: ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK N(D)N JH Cy

>pl ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DYYGSGSY DAFDIWGQGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL D3-9

>p2 ADSVKGRFTISRDNSKNTLYLQINSLRAEDTAVYYCAK DRG FDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p4 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK LY YEDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p5 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCA ITGV DYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL

>p6 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK APP FDIWGQGTMVTVSS (3) ASTKGPSVEPLAPSSKSTSGGTAAL

>p7 ADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCA N YWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p8 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK D YWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p9 ADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DGTC YYYYMDVWGKGTTVIVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>pi0 ADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCAK ES YYYYMDVWGKGTTVTVSS (6) ASTKGPSVEPLAPSSKSTSGGTAAL

>pil ADSVKGRETI SRDNSKNT LYLOMNSLRAEDTAV AN YYYYMDVWGKGTTVTVSS (6) ASTKGPSVEPLAPSSKSTSGGTAAL

>pi2 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DYYGSGSYYN YYYYMDVWGKGTTVIVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL D3-9

>pl4 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK SLDP WGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL

>pisS ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK DFG DAFDIWGOGTMVTVSS (3) ASTKGPSVEFPLAPSSKSTSGGTAAL

>p17 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK D FDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL

>pi8 ADSVKGRETISRDNSKNTLYLOQMNSLRAEDTAVYYCAK S YWYFDLWGRGTLVTVSS (2) ASTKGPSVEPLAPSSKSTSGGTAAL

>pl9 ADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCAK T DAFDIWGOGTMVTVSS (3) ASTKGPSVEFPLAPSSKSTSGGTAAL

>p20 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK VYYGSGSY DAFDIWGOGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL D3-9

>p22 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DLD YEDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL

>p24 ADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK ELT DAFDIWGOGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL

>p25 ADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCAK DG YEDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p26 ADSVKGRETISRDNSKNTLYLQMNSLRAEDTAVYYCAK EY YEDYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL

>p27 ADSVKGRETI SRDNSKNTLYLQMNSLRAEDTAV LHYDH AFDIWGQGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL

>p28 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCA SWGY YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p29 ADSVKGRETI SRDN SKNT LYLOMNSLRAED TAVY YCAK DAFDIWGOGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL

>p30 ADSVKGRFTISRDNSEKNTLYLOMNSLRAEDTAVYYCA NWG YYYYYMDVWGKGT TVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p31 ADSVKGRFTISRDNSKNTLFLOMNSLRAEDTAVYYCAK DRGF DYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p32 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DPRDY YYYYYMDVWGKGT TVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p33 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCA IITGD YYYYYMDVWGKGT TVTVSS (6) ASTKGPSVEFPLAPSSKSTSGGTAAL

>p34 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY YCAK WGS FDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p36 ADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY YCAK DKVSNY YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p37 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK D FDIWGOGTMVTVSS (3) ASTKGPSVEPLAPSSKSTSGGTAAL

>p38 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK VLAGPPD YYYYYMDVWGKGTTVIVSS (6) ASTKGPSVEPLAPSSKSTSGGTAAL

>p39 ADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK GGGSGSY DAFDIWGOGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL D3-9

>p41l ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DLGI YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p42 ADSVKGRETISRDNSKNTLYLQMNSLRAEDTAVY YCAK DYGSGSYY NWEDPWGQGTLVTVSS (5) ASTKGPSVFPLAPSSKSTSGGTAAL D3-9

>p43 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DLTGV DYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p44 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK TGDF FDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p4S ADSVKGRFTISRDNSKNTLYLOMNSLRADDTAVY YCAK DKVSNY YYYYYMDVWGKGT TVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p46 ADSVKGRETI SRDNSKNTLYLQMNSLRAEDTAVYYC RLTGD YYYYYMDVWGKGTTVTVSS (6) ASTKGPSVFPLAPSSKSTSGGTAAL

>p47 ADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCAK D YEDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL

>p48 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK DY DYWGQGTLVTVSS (4) ASTKGPSVEFPLAPSSKSTSGGTAAL

>p50 ADSVKGRETISRDNSKNTLYLOQMNSLRAEDTAVYYCAK D DYWGQGTLVTVSS (4) ASTKGPSVFPLAPSSKSTSGGTAAL

>p596 ADSVKGRETISRDNSKNTLYLOMNSLRVEDTAVYYCAK DDRPWLKWEGETS MDVWGQGTTVIVSS(6)ASTKGPSVEPLAPCSRSTSESTAAL

>p1528 ADSVKGRFTISRDNSKMMLYLOMNSLRAGDTAVYYCA RQEYSSSYKWEDP WGOGTLVTVSS (6) ASTKGPSVEPLAPCSRSTSESTAA

>pl565 ADSVKGRFTISRDNAKNTLFLOMNSLRAEDTAVYYCA RESSESPDYF YGLDVWGQGTMVTVSS (6) ASTKGPSVEPLAPCSRSTSESTAAL
VH1-18:GISWVRQAPGQGLEWMGWI SAYNGNTN YAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR N(D)N JH cy

>pl GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR V YEDLWGRGTLVTVSS (2) ASTKGPSVEPLAPSSKSTSGGTAAL
>p8 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LOQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR V YEDLWGRGTLVTVSS (2) ASTKGPSVEPLAPCSRSTSESTAAL
>p2 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR D DYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL
>pi0 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR D DYWGQGTLVTVSS (4) ASTKGPSVEPLAPCSRSTSESTAAL
>pisS GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LOQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR D DYWGRGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL
>p3 GISWVRQAPGQGLEWMGWI SAYNGNTN YAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR AFDIWGQGTMVTVSS (3) ASTKGPSVFPLAPSSKSTSGGTAAL
>pl4 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR AFDIWGQGTMVTVSS (3) ASTKGPSVEPLAPCSRSTSESTAAL
>p4 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LOQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCA S DYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL
>pi3 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTSTSTAYMELRSLRSDDTAVYYCA S DYWGQGTLVTVSS (4) ASTKGPSVEPLAPCSRSTSESTAAL
>p26 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR N WGOGTLVTVSS (4) ASTKGPSVEPLAPSSKSTSGGTAAL
>p30 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LOQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR DD YYYYMDVWGKGTTVTVSS (6) ASTKGPSVEPLAPSSKSTSGGTAAL
>p41l GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LOQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR AGMGV WGKGTTVTVSS (6) ASTKGPSVEPLAPSSKSTSGGTAAL
>p52 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR DHWGL YFDLWGRGTLVTVSS (2)ASTKGPSVFPLAPSSKGTSGGTAAL
>pli3 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR DHWGL YFDLWGRGTLVTVSS(2)ASTKSPSVEPLAPCSRSTSESTAAL
>p60 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR GY YEDYWGOGTLVTVSS (4) ASTKGPSVEPLAPCSRSTSGGTAAL
>p83 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCAR GY YEDYWGRGTLVTVSS (4) ASTKGPSVEFPLAPCSRSTSESTAAL
>p67 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LOGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCA  SY YEDYWGQGTLVTVSS (4) ASTKGPSVEPLAPSSKSTAGGTAAL
>p73 GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCA GDHWGL YFDLWGRGTLVTVSS (2) ASTKGPSVEPLAPSSKSTSGGTAAL

GISWVRQAPGQGLEWMGWI SAYNGNTNYAQK LQGRVTMT TDTS TSTAYMELRSLRSDDTAVYYCA

SDHWGL YFDLWGRGTLVTVSS (2) ASTKGPSVEPLAPSSKSTSGGTAAL



VK3-20:GTLSLSPGERATLSCRASQSVSS SYLAWYQOQKPGQAPRLLIYGASSRATGI PDRF SGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSP N
GTLSLSPGERATLSCRASQSVSS SYLAWYQQKPGOAPRLLIYGASSRATGI PDRF SGSGSGTDFTLT ISRLEPEDFAVY YCQQYGSSP PNWVTNWG TEGPGTKVDIK(3)
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Supplementary Fig. 11 V(D)J sequencing. a, Graphical representation of a total of 3.95 million read pairs
obtained from V(D)J sequencing displayed for each PCR product. Read pairs represent the number of paired
end reads obtained from the sequencer. After merging (merged reads), the reads were selected based on
the presence of the forward and reverse primer sequences which represent all rearrangements. The number
of unique amino acid sequences after translating are depicted as unique rearrangements. These sequences
were further filtered for the presence of the primer including 5 expected adjacent amino acids in the correct
reading frame and the absence of stop codons to obtain potentially functional rearrangements. The isotype
of the potentially functional rearrangements was determined by the presence of the protein tag SSKSTSGG
(Cy1) or CSRSTSES (Cy4). In total, Cy4 switch variants are very rare, summing up to an average of 0,76%
of all functional transgenic VH gene rearrangements found. b, Selection of the most prominent sequences of
potentially functional rearrangements of the transgenic human Ig genes found in the transgenic minipigs are
shown as amino acid sequences. Rare Cy4 switch variants are also included. The sequence of the
transgenic V genes is depicted (in blue) above rearranged sequences, indicating the position of the amino
acids corresponding to N(D)N, J and C regions. Where identified, D gene segments are underlined and
named right to the sequence. The numbers in parenthesis in VH and Vk sequences indicate the
corresponding J element used. Amino acid variants resulting from point mutations are shown in red. The Cy4
region of switch variants is in brown colour. Same V gene sequences of Cy4 switch variants are also often
associated with Cy1.



Domain 1 C CcCCC cCccC ccc
ITAPKDLYVV EYGSNVIMEC RFPVERELDL LALVVYWEKE DEQVIQFVAG EEDLKPQHSN FRGRASLPKD QLLKGNAALQ| 100
VTVPKDLYVV EYGSNMTIEC KFPVEKQLDL AALIVYWEME DKNIIQFVHG EEDLKVQHSS YRQRARLLKD QLSLGNAALQ| 100
ITVPKDMYEV EYGSNVTLEC RFPVDKQLNL LALVVYWEMK DKKIIQFVNG EEDLNVQHSS YSQRAQLLKD QLFLGKASLQ| 100

Signal peptide
mouse MRIFAGIIFT ACCHL.

a human MRIFAVFIFM TYWHL
PIG IMRICSIFTFM AYCCL:

H

HH

cCcCccC ccc Domain 2

mouse (ITDVKLQODAG VYCCIISYGG ADYKRITLKV||NAPYRKINQR I.SVDPATSE HELICQAEGY PEAEVIWTNS DHQPVSGKRS VTTSRTEGML LNVTSSLRVN| 199
human |ITDVKLQDAG VYRCMISYGG ADYKRITVKV|(NAPYNKINQR ILVVDPVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT TTNSKREEKL FNVTSTLRIN|( 200
PIG ITDVKLODAG VYCCLISYGG ADYKRITLKV||NAPYRKINQR M.SLDPVTSE HELTCQAEGY PEAEVIWTSS DYQILSGKTT ITSSQREEKL FNVTSTLRVN| 199
|
mouse TANDVFYCT FWRSQPGONH TAELIIPELP ATHPPONR!' WVLLGSILLF LIVVSTVLLF| [LRKQVRMLDV EKCGVEDTSS KNRNDTQFEE T 290
human [TTTNEIFYCT FRRLDPEENH TAELVIPELP LAHPPNER' LVILGAILL. CLGVALTFIF| RLRKGRMMDV KKCGIQDTNS KKQSDTHLEE T 290
PIG TTNEIFYCT FRRLGPEENS TAVLVIPE.P YVDPARKR! WVILGALLL. LIAVTAIFC.| [LKRNVRMMDV EKCGSRDMKS EKQNDTQFEE T 287

Transmembrane helix Cytoplasmic peptide

49
Hu:

Pig:

Aspdo

’

Met115 Ala121

Supplementary Fig. 2 | Sequence and structural mapping of the different interactions of PD-L1
epitope amino acid side-chains with atezolizumab paratope residues. a, Sequence alignment of PD-L1
orthologs, human, mouse, and pig. Epitope residues are marked with a C (contact residues); an amino acid
1-letter code is marked in red when the contact is occurring exclusively via the side-chain atoms (amino
acids with backbone contact only are kept in black). b-f, Molecular models of PD-L1 interaction with
atezolizumab. Fourteen interacting side-chains show their contact with paratope residues. The
corresponding residue position of PD-L1 interacting with atezolizumab is depicted for human (Hu) mouse
(Mu) and pig (Pig) amino acids. Pig PD-L1 residues are indicated in the ball and stick mode (orange carbon
atoms) and atezolizumab residues are represented in sticks (grey carbon atoms for the heavy variable
region and cyan carbon atoms for the light variable region). PD-L1 and atezolizumab VH and VL are
numbered consecutively starting from the first N-terminal residue.



Supplementary Table. 1 | List of Ab compounds.

Compound Specificity | Clinical Immunogenicity in | Cross-reactivity

tested immunogenicity | hulgG1 tg mouse | mouse / pig
model*

bevacizumab VEGF 0,63 % 0/10 (8/10) no*! / yes#?

(Avastin)

daratumumab CD38 0 % 0/10 (4/10) no / no

(Darzalex)

atezolizumab PD-L1 30 % 10/10 (10/10) yes / yes

(Tecentriq)

cergutuzumab | CEA/IL2R | 79 % 7/10 (7/10)20 yes (IL2R) / yes

amunaleukin (IL2R)

*Given as the number of ADA-positive mice of 10 mice immunised in each group. Corresponding numbers
for wild type mice are in parenthesis. Unpublished data, manuscript in preparation.



Supplementary Table. 2 | List of primers.

PCR amplification target

Primer name

Sequence 5’->3’

Ck-PCR_A

IGH-y1-y4 (transgene presence) IGH_F CTGTCCTACAGTCCTCAGGAC
IGH_R GTGGCACTCATTTACCCGGAG
IGK (transgene presence) IGK_F TTGTGTGCCTGCTGAAT
IGK_R GCCGCGTGTGAGTAGGTATA
BS (transgene presence) BS_F ATGGCCAAGCCTTTGTCTC
BS_R GGCGAAGAACTCCAGCATGA
IGH-y1-y4 (ddPCR) dIGH_F CACCCAGTGCGAGACGAC
dIGH_R CTCCTCCTCCCTCGCTCT
IGK (ddPCR) dIGK_F GCTATGTAGAAGAGGCAGCT
dIGK_R ACCACCTTTCCACCATTACAA
GAPDH (ddPCR) ddGAPDH_F CTCAACGACCACTTCGTCAA
ddGAPDH_R CCCTGTTGCTGTAGCCAAAT
First VH PCR (RNA sequencing) Vh1-69_L TGGCAGCAGCTACAGGTGTC
Vh4-59_L GCTCCCAGATGGGTCCTGT
Vh3-30_L CGTTGCTCTTTTAAGAGGTGTCC
Vh3-23_L GCTATTTTAAAAGGTGTCCAGTGTG
Vh1-18_L CAGCAACAGGTGCCCACT
Cgl_4-rev_long | GGTGTTGCTGGGCTTGTG
Nested VH CR (RNA sequencing) VH1-18_A ATGGTATCAGCTGGGTGCGAC
VH1-69_A AGGCACCTTCAGCAGCTATGC
VH3-23/30_A GCAGACTCCGTGAAGGGCCG
VH4-59_A AAGGGACTGGAGTGGATTGGG
Cgl1_4-PCR_A AGTAGTCCTTGACCAGGCAGC
VK PCR (RNA sequencing) Vk1-17_A GCCAGGTGTGACATCCAGATG
Vk3-20_A AGGCACCCTGTCTTTGTCTCC

CAGATGGTGCAGCCACAGTTC






