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Call of the wild: a new generation of antibody discovery from human populations
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How diverse is the human repertoire? What’s so great about natural repertoires? How to catch the repertoire at the right time

How to effectively cover light chain diversity
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Individual adults only sample a small part of the antibody repertoire
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How to barcode an army of cancer survivors

different frequencies in different racial groups. To avoid racist medicine,

u it is better to select V-gene scaffolds with a single dominant allele.

BETWEEN

New analysis reveals complex rules of fithess that are encoded in the
Natural repertoire but not available elsewhere.
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A peripheral sample of human blood will only recover a few hundred
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The immune memory of 10,000 people can be loaded into a barcoded library
LIGIT R SPOR NG R 303 3,003 3LLI6 @ FuanT T330,6 @ 1, 3 IRTIRTR=A 22 2R 2TRETTERIRIETEEEREEER
a2 B g8 ke 5 5= L g ° & L 2
V-gene FW1 CDR-H1 FW2 CDR-H2 FW3 H1 length H2 length H1 canon H2 canonical migA migG migM nigM
n n IGHV1-69°01  QVQLVQSGAEVKKPGSSVKVSCKASGGTFS SYAIS WVRQAPGQGLEWMG GIIPIFGTANYAQKFQG  RVTITADESTSTAYMELSSLRSEDTAVYYC AR [ 17 1 2 40% 80% 24% 11.6%
H u m a n S c affo I d d Ive rs Ity IGHV1-18°01  QVOLVQSGAEVKKPGASVKVSCKASGYTFT SYGIS  WVRQAPGQGLEWMG WISAYNGNTNYAQKLOG  RVTMTTDTSTSTAYMELRSLRSDDTAVYYC AR c 17 1 2 53% 49% 35%  53% . . .
IGHV1-2*01 QVOLVQSGAEVKKPGASVKVSCKASGYTFT  GYYMH WVRQAPGOGLEWMG RINPNSGGTNYAQKFQG  RVTSTRDTSISTAYMELSRLRSDDTVVYYC AR 5 17 1 3 36% 33% 32%  32% A pl V_g IG HV1 _3 th ‘t d ‘t ” I th t d ff by th Antibody aenes
IGHV1-3*01 QVOLVQSGAEVKKPGASVKVSCKASGYTFT  SYAMH WVRQAPGORLEWMG WINAGNGNTKYSQKFQG  RVTITRDTSASTAYMELSSLRSEDTAVYYC AR 5 17 1 3 24% 25% 24% 27% n exa m e e n e ) Wi WO O min a n a e eS a I e r ree 9
IGHV1-46°01  QVQLVQSGAEVKKPGASVKVSCKASGYTFT SYYMH WVRQAPGOGLEWMG IINPSGGSTSYAQKFQG  RVTMTRDTSTSTVYMELSSLRSEDTAVYYC AR 5 17 1 3 24% 22% 1.6% 1.9% . .
Affinity Maturation Landscape VIS  (NSGeGARTEIGMVEVAKMGYTIT MDIN  WATGMCEet wOTmsatoAeTe  Ivmmwmmmnmremsemomveed 8 7 3 5% 1o% 16%  a2% non-synonymous mutations in the framework. | .
IGHV1-24'01  QVQLVQSGAEVKKPGASVKVSCKVSGYTLT ELSMH WVRQAPGKGLEWMG GFDPEDGETIYAQKFQG  RVTMTEDTSTDTAYMELSSLRSEDTAVYYC AT 5 17 1U 0.9% 17% 04% 1.6% N < .
IGHV1-F*01 EVQLVQSGAEVKKPGATVKISCKVSGYTFT DYYMH WVQOAPGKGLEWMG LVDPEDGETIYAEKFQG  RVTITADTSTDTAYMELSSLRSEDTAVYYC AT 5 17 1 2 02% 03% 00%  02% }» DNA b a rcode in
IGHV1-46 / IGHV3-7 IGHV1-58'01  QMQLVQSGPEVKKPGTSVKVSCKASGFTFT SSAVQ  WVRQARGORLEWIG WIVVGSGNTNYAQKFQE  RVTITRDMSTSTAYMELSSLRSEDTAVYYC A 5 17 1 3 02% 02% 02%  03% IGHV1-3 allele frequency variation 2 —
IGHV1-45'01  QMOLVQSGAEVKKTGSSVKVSCKASGYTFT YRYLH WVRQAPGOALEWMG WITPFNGNTNYAQKFQD  RVTITRDRSMSTAYMELSSLRSEDTAMYYC AR 5 17 1 3 01% 00% 00%  0.0% o f | Ot g pha gemid
/ IGHV2-5'01 QITLKESGPTLVKPTQTLTLTCTFSGFSLS TSGVGVG WIRQPPGKALEWLA LIYWNDDKRYSPSLKS RLTITKDTSKNQVVLTMTNMDPVDTATYYC AH 7 16 3 1 198%  23% 19%  12% HapMap Affican ancestry i‘m&gg;’xéﬁ'gﬂuag 1077 blib ! . Phage coat
IGHV1-69 IGHV3-23 IGHV2-70°01  QVTLRESGPALVKPTQTLTLTCTESGESLS TSGMCVS WIRQPPGKALEWLA LIDWDDDKYYSTSLKT RLTISKDTSKNQVVLTMTNMDPVDTATYYC AR 7 16 3 1 03% 03% 03%  02% Puerto Rican in Puerto Rico suplipra ry ]
/ IGHV2-26'01  QVTLKESGPVLVKPTETLTLTCTVSGESLS NARMGVS WIRQPPGKALEWLA HIFSNDEKSYSTSLKS RLTISKDTSKSQVVLTMTNMDPVDTATYYC AR 7 16 3 1 02% 02% 0.1%  03% (LWK) Luhya individuals Ph id
. (/ IGHV3-30/33  QVQLVESGGGVVQPGRSLRLSCAASGFTFS SYGMH WVRQAPGKGLEWVA VIWYDGSNKYYADSVKG  RFTISRDNSKNTLYLOMNSLRAEDTAVYYC AR 5 17 1 3 103% 10.8% 9.5% 9.6% HapMap Mexican individuals from LA California for eaCh donor agem
IGHV3-23"01 EVQLLESGGGLVQPGGSLRLSCAASGFTFS  SYAMS WVRQAPGKGLEWVS AISGSGGSTYYADSVKG RFTISRDNSKNTLYLOMNSLRAEDTAVYYC AK 5 17 1 3 84% 81% 11.1% 6.6% Iberian populations in Spain
IGHV2-5 _— IGHV4-34 IGHV3-701 EVOLVESGGGLVQPGGSLRLSCAASGETFS SYWMS  WVRQAPGKGLEWVA NIKQDGSEKYYVDSVEG  RFTISRDNAKNSLYLOMNSLRAEDTAVYYC AR 5 17 1 3 48%  48% 62%  26% PTY T°§°a" !:g!"!g“a:s Gene IlI
IGHV3-53/66  EVQLVESGGGLIQPGGSLRLSCAASGETVS SNYMS  WVRQAPGKGLEWVS VIYSGGSTYYADSVKG  RFTISRDNSKNTLYLQMNSLRAEDTAVYYC AR 5 16 1 1 30% 29% 35% 23% (CHB) Han Ghinese in Beijing Displayed
IGHV3-48'01  EVQLVESGGGLVQPGGSLRLSCAASGETFS  SYSMN WVRQAPGKGLEWVS YISSSSSTIYYADSVKG  RFTISRDNAKNSLYLOMNSLRAEDTAVYYC AR [ 17 1 3 33% 29% 42%  2.8% (CHB) Han Chinese South Fab antibody
_—  IGHV5-51 IGHV3-74'01  EVQLVESGGGLVQPGGSLRLSCAASGETFS SYWMH WVRQAPGKGLVWVS RINSDGSSTSYADSVKG  RFTISRDNAKNTLYLOMNSLRAEDTAVYYC AR [ 17 1 3 39% 24% 4.0% 1.2% o Colombian in Medellin, Colombia glll protein
° ° IGHV3-21*01 EVQLVESGGGLVKPGGSLRLSCAASGFTFS  SYSMN WVRQAPGKGLEWVS SISSSSSYIYYADSVKG RFTISRDNAKNSLYLOMNSLRAEDTAVYYC AR 5 17 1 3 25% 22% 27% 3.3% British individuals from England and Scotland (GBR)
& IGHV3-9'01 EVQLVESGGGLVQPGRSLRLSCAASGFTFD DYAMH  WVRQAPGKGLEWVS GISWNSGSICYADSVKG  RFTISRDNAKNSLYLOMNSLRAEDTALYYC AK 5 17 1 3 27% 20% 20% 1.9% HapMap Finnish '"d""dg%';g‘i’;’;i":"i‘;'j:g
IGHV3-15'01  EVQLVESGGGLVKPGGSLRLSCAASGETFS  NAWMS WVRQAPGKGLEWVG RIKSKTDGGTTDYAAPVKG RFTISRDDSKNTLYLOMNSLKTEDTAVYYC TT [ 19 1U 2.4% 19% 21% 1.4%
IGHV3-11"01  QVQLVESGGGLVKPGGSLRLSCAASGETFS DYYMS WIRQAPGKGLEWVS YISSSGSTIYYADSVKG  RFTISRDNAKNSLYLOMNSLRAEDTAVYYC AR 5 17 1 3 14% 1.3% 1.4% 1.2% 0 0.25 05 0.75
SV IGHV3-49°01  EVQLVESGGGLVQPGRSLRLSCTASGETFG  DYAMS WFRQAPGKGLEWVG FIRSKAYGGTTEYTASVKG RFTISRDGSKSIAYLOMNSLKTEDTAVYYC TR [ 19 1U 1.0% 0.8% 0.9% 0.8% . . .
o 8 IGHV3-73'01  EVQLVESGGGLVQPGGSLKLSCAASGETFS GSAMH WVRQASGKGLEWVG RIRSKANSYATAYAASVKG RFTISRDDSKNTAYLOMNSLKTEDTAVYYC TR s 19 1 4 06% 0.7% 0.9% 0.5% W IGHV1-3°01 W 1GHV1-302 IGHV1-3"novel Syndrome X 100 Healthv controls
- © IGHV3-64'01  EVQLVESGGGLVQPGGSLRLSCAASGETFS SYAMH WVRQAPGKGLEYVS AISSNGGSTYYANSVKG  RFTISRDNSKNTLYLOMGSLRAEDMAVYYC AR 5 17 1 3 06% 06% 06%  03%
o o IGHV3-72'01  EVQLVESGGGLVQPGGSLRLSCAASGETFS DHYMD WVRQAPGKGLEWVG RTRNKANSYTTEYAASVKG RFTISRDDSKNSLYLOMNSLKTEDTAVYYC AR 5 18 1 4 07% 05% 08%  0.1%
S 8 IGHV3-13'01  EVQLVESGGGLVQPGGSLRLSCAASGETFS  SYDMH WVRQATGKGLEWVS AIGTAGDTYYPGSVKG RFTISRENAKNSLYLOMNSLRAGDTAVYYC AR c 16 1 1 04% 05% 05%  0.3% IGHV1-3*01/1-98 1_ 45
o 100 é’ IGHV3-43'01  EVQLVESGGVVVQPGGSLRLSCAASGETFD DYTMH WVRQAPGKGLEWVS LISWDGGSTYYADSVKG  RFTISRDNSKNSLYLOMNSLRTEDTALYYC AK 5 17 1 3 05% 04% 02%  03% ICHV1-3%02/1-98 1 49
® o > IGHV3-20'01  EVQLVESGGGVVRPGGSLRLSCAASGETFD DYGMS WVRQAPGKGLEWVS GINWNGGSTGYADSVKG  RFTISRDNAKNSLYLOMNSLRAEDTALYHC AR 5 17 1 3 03% 02% 02%  02%
(T 80 o IGHV3-D*01 EVQLVESRGVLVQPGGSLRLSCAASGFTVS  SNEMS WVRQAPGKGLEWVS SI-SGGSTYYADSRKG RFTISRDNSKNTLHLOMNSLRAEDTAVYYC KK 5 16 1 6 0.0% 0.0% 0.0% 0.0% ICHV1-3*01/1-98 50 I | _K_T- 98
. S IGHV4-61°01 QVQLQOESGPGLVKPSETLSLTCTVSGGSVS SGSYYWS WIRQPPGKGLEWIG YIYYSGSTNYNPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYC AR 7 16 3 1 ICHV1-3*02/1-98 50 WS E M 98
o 60 = IGHV4-59°01  QVQLOESGPGLVKPSETLSLTCTVSGGSIS SYYWS WIRQPPGKGLEWIG YIYYSGSTNYNPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYC AR 5 16 1 1 67% 89% 7.1%  68%
O Jog IGHV4-39°01  QLOLOESGPGLVKPSETLSLTCTVSGGSIS SSSYYWG WIRQPPGKGLEWIG SIYYSGSTYYNPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYC AR 7 16 3 1 58%  44% 56% 52%
0 n IGHV4-34'01  QVOLOQWGAGLLKPSETLSLTCAVYGGSFS GYYWS WIRQPPGKGLEWIG EINHSGSTNYNPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYC AR 5 16 1 1 23% 39% 43% 71%
40 IGHV4-30-4'01 QVQLOESGPGLVKPSQTLSLTCTVSGGSIS SGDYYWS WIRQPPGKGLEWIG YIYYSGSTYYNPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYC AR 7 16 3 1 35% 30% 23% 35%
IGHV4-4*01 QVOLQESGPGLVKPPGTLSLTCAVSGGSIS SSNWWS  WVRQPPGKGLEWIG EIYHSGSTNYNPSLKS RVTISVDKSKNQFSLKLSSVTAADTAVYCC AR 6 16 2 1 1.6% 1.7% 15%  1.3%
20 IGHV4-30-2°01 QLOLOESGSGLVKPSQTLSLTCAVSGGSIS SGGYSWS WIRQPPGKGLEWIG YIYHSGSTYYNPSLKS RVTISVDRSKNQFSLKLSSVTAADTAVYYC AR 7 16 3 1 06% 08% 06%  09%
IGHV4-B"01 QVQLQESGPGLVKPSETLSLTCAVSGYSIS SGYYWG  WIRQPPGKGLEWIG SIYHSGSTYYNPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYC AR 6 16 2 1 05% 03% 04%  04% 1 O O O G e n 0 m e S
S 0 IGHV4-28'01  QVQLOESGPGLVKPSDTLSLTCAVSGYSIS SSNWWG  WIRQPPGKGLEWIG YIYYSGSTYYNPSLKS RVTMSVDTSKNQFSLKLSSVTAVDTAVYYC AR 6 186 2 1 0.0% 00% 0.1%  0.0%
IGHV5-51'01  EVQLVQSGAEVKKPGESLKISCKGSGYSFT SYWIG WVRQMPGKGLEWMG IIYPGDSDTRYSPSFQG  QVTISADKSISTAYLOWSSLKASDTAMYYC AR 5 17 1 2 39% 42% 41%  35% . i
0 20 40 60 80 100 IGHV5-A*01 EVQLVQSGAEVKKPGESLRISCKGSGYSFT  SYWIS WVRQMPGKGLEWMG RIDPSDSYTNYSPSFQG  HVTISADKSISTAYLOWSSLKASDTAMYYC AR 5 17 1 2 06% 05% 05% 06% A Deep Catalog of Human Genetic Variation
. IGHV6-1*01 QVOLOQSGPGLVKPSQTLSLTCAISGDSVS SNSAAWN WIRQSPSRGLEWLG RTYYRSKWYNDYAVSVKS RITINPDTSKNQFSLOLNSVTPEDTAVYYC AR 7 18 3 5 15% 18% 31%  1.7%
Sequence Distance PC1 IGHV7-4-1"01  QVQLVQSGSELKKPGASVKVSCKASGYTFT  SYAMN WVRQAPGQGLEWMG WINTNTGNPTYAQGPTG  RFVFSLDTSVSTAYLQICSLKAEDTAVYYC AR 5 17 1 2 1.7% 13% 12% 1.3%




