
	   	  1 

 

 
 
 

Figure S1. Examination of VH sequences. 

(A) Sequences of published rhesus macaque heavy chain 

germline VH genes were aligned to VH genes identified in 

the rhesus macaque reference genome (19). Deviations 

from germline were determined and presented as percent 

VH nucleotide difference. The box indicates deviations 

larger than those observed between allelic variants of 

human VH genes, indicating that these sequences may 

represent unique VH genes that are not available in the 

current reference genome. (B) The phylogenetic 

relationship of the VH regions of the isolated GE121, 

GE125, GE136, GE137, GE140, GE143, GE145, GE147, 

and GE148 MAbs compared to VH genes identified from 

the rhesus macaque reference genome. (C) Nucleotide 

variation among allelic variants of human VH genes 

compared to allele *01 (blue) and between a collection of 

Chinese and Indian rhesus macaque VH genes (red). There 

was no significant difference between the groups as 

determined with a Mann-Whitney test, indicating that the 

variation observed between Chinese and Indian rhesus VH 

genes fall within normal allelic variation.  
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Figure S2. Rhesus IGLV germline. 

The rhesus Ig lambda light chain locus, located on chromosome 

10 as well as an additional 6 contigs (partly assembled 

sequences that have not been incorporated into the 

chromosomal assembly), was mined for VJ-C sequences. Fifty 

VL ORFs (intact leader and V-region sequence) were found 

and six connected J-C regions. (A) The gene family distribution 

of the isolated rhesus VL ORFs (red) was similar to the human 

germline lambda V genes (blue). (B) The average homology 

between the rhesus and human VL genes was 92+/-3.5% (SD; 

n=50). (C) When comparing allelic variation to previously 

isolated VL germline genes (23) there were some sequences 

displaying a higher level of diversity (>4% difference) 

indicating that perhaps not all VL germline genes are 

indentified in the current rhesus genome assembly (19). (D) 

Schematic representation of the rhesus lambda locus indicating 

general VJ-C gene organization and number of genes found.	  
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Figure S3. Rhesus IGKV germline. 

The rhesus Ig kappa light chain locus, located on chromosome 13 as 

well as an additional 2 contigs, was mined for VJ-C sequences. 62 

VK ORFs (intact leader and V-region sequence), 5 JK (joining 

region), and 1 CK (constant region) were found. (A) The gene 

family distribution of the isolated VL ORFs (red) was highly 

homologous to the corresponding human germline kappa V-genes 

(blue), although there was an additional subgroup of VK2 family 

genes in the rhesus locus. (B) The average homology between the 

rhesus and human VK genes was 92.8+/-2.6% (SD; n=62). (C) 

When comparing allelic variation to previously isolated VK 

germline genes (24) there were some sequences displaying a higher 

level of divergence (>4% difference) indicating that possibly not all 

VK germline genes are represented in the current rhesus genome 

assembly (19). (D) Schematic representation of the rhesus lambda 

locus indicating general VJ-C gene distribution and the number of 

genes found. Two distant clusters of VK genes were found in the 

assembled rhesus macaque genome.	  
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Figure S4. CD4bs-specific VDJ sequence evaluation in monkeys F125 and F128. 

CD4bs-specific memory B cells were sorted and antibody genes amplified and sequenced from one additional monkey 

(F125; n=49, gray circles) two weeks following the fifth immunization with gp140-F in adjuvant (as described for F128 

and in reference (26)) and compared to sequences from monkey F128 (red boxes). (A) Heavy chain VDJ gene family 

usage was evaluated, using IMGT/V-Quest, and was highly homologous between the two monkeys. (B) SHM levels were 

determined via aligning the V-regions to the germline counterpart. There was no statistically significant difference in the 

SHM level of the CD4bs-specific sequences in the two monkeys as determined by the Mann-Whitney test. (C) The CDR3 

lengths were significantly longer for the CD4bs-specific sequences in both monkeys in comparison to total memory 

(CD20+CD27+IgG+) and total Env-specific (CD20+CD27+IgG+gp140-FT+) memory B cells. Statistics was determined 

by the Kruskal-Wallis test followed by Dunn’s multiple comparison test, where **p<0.01. In conclusion the CD4bs-

specific sequences were highly homologous between the different monkeys.	  
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Figure S5. Binding specificities of isolated 

MAbs. (A) The NHP MAbs and known human 

CD4bs-directed MAbs, b12, VRC01 and F105, 

were characterized for their capacity to bind 

gp120, gp120-D368R, core (V3S), stabilized core 

(2CC) and TriMut core by ELISA. Titration 

curves are shown as Log10 dilutions (µg/ml). (B) 

Binding by the biotinylated NHP MAbs to gp120 

in the presence of increasing concentrations of 

competing ligands (CD4bs-directed human 

MAbs, b6, b12, VRC01 and CD4-Ig, CoRbs-

directed MAb, 17b, and a control MAb, 2G12) is 

shown as titration curves of the competing ligand 

in ug/ml. 
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Figure S6. Amino acid residues affecting individual MAb binding to gp120 modeled on the core structure. 

Residues identified in the Ala scan that result in a 3-fold reduction in gp120 binding by the individual vaccine-

elicited NHP MAbs are marked in red and those affecting VRC01 binding are marked in yellow. Shown in blue are 

the combined residues targeted in the Ala scan analysis. Behind the transparent surface of the core, the alpha carbon 

backbone of the inner domain and bridging sheet are shown in gray and the outer domain in salmon. Lower-mid 

panel shows the combined residues affecting recognition of the NHP MAbs to gp120. 
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Table S1. Heavy chain germline V-gene analysis and annotation 

Sequence 
IDa 

Closest 
corresponding 

human IGHV geneb 
Homology 

(%)c Sequence Genomic 
locationd 

VH6.1 IGHV6-1*01 F 95.3 

caggtgcagctgcaggagtcaggtccaggactggtgaagccctcacagaccctgtc
actcacctgtgccatctccggggacagtgtctctagcaacagtgctacttggaactgg
atcaggcagtcgccatcgagaggccttgagtggctgggaaggacatactacaggtc
caagtggtataatgattatgcacaatctgtgcaaaatcgaataagcatcaacccaga
cacatccaagaaccagttctccctgcagctgaactctgtgacccccgaggacatgg
ccgtgtattactgtgcaagaga 

Ch7 

VH3.2 IGHV3-66*02 F 91.6 

gaggtgcagttggtggagtctgggggaggcttggtacagcctgggggctccctgag
actctcttgtacaggctctggattcaccttcagtagctactacatgtactgggtccgcca
ggctccagggaaggggctggagtgggtctcagctattaatactggtgggggtagca
catggtacacagactccgtgaagggccgattcaccatctccaaagagaacgccaa
gaacacactgtatcttcaaatggacagcctgagagctgaggacacggctgtctatta
ctgtgcgaaagaca 

Ch7 

VH2.3 IGHV2-70*10 F 94.5 

caggtcaccttgaaggagtctgatcctgcgctagtgaaacccacacagaccctcac
gctgacctgcaccttctctgggttctcactcagcacttctggaatgggtgtggacggga
tccgtcagcccccagggaaggccctggagtggcttgcacgcattgattgggatgatg
ataaatactacagcccatcgctgaagagcaggctcaccatctccaaggacacctcc
aagaaccaggttgtccttacaatgaccaacatggaccctgtggacacagccacata
ttactgtgcacggagac 

Ch7 

VH3.4 IGHV3-48*01 F 94.3 

gaggtgcagctggtggagtctgggggaggcctggtacagcctggccggtccctgag
accctcctgtgcagcctctggattcactttcagtagctatggcatgcactgggtccgcc
aggctccggaagaggggctggtgtgggtttcatacattggtagtagtaccatgtacta
cgcagactccgtgaagggccgattcaccatctccagagacaatgccaagaactcg
ctgtatctgcaaatgaacagcctgagagccgaggacacggctgtgtattactgtgtga
gaga 

Ch7 

VH3.5 IGHV3-72*01 F 91.8 

gaggtgcagctggtggagtctgggggaggcttggtgcagcctggggggtccctgag
actctcctgtgcagcctctggattcaccttcagtaactactacatgcactgggtccgcc
aggctcaagggaaagggctagagtgggtaggtttaataagaaacaaagctaaca
gttacacgacagaatatgctgcggctgtgaaaggcagattcaccatctcaagagatg
attcaaagaacacgctgtatctgcaaatgagcagcctgaaaaccgaggacacagc
cctgtattactgtactaaa 

Ch7/C6 

VH3.6 IGHV3-15*08 F 91.8 

gaggtgcagctggtggagtctgggggaggcttggtccagcctgggggatccctgag
actctcctgtgcagcctctggattcaccttcagtaactactggatgagctgggtccgcc
aggctccagggaaggggctggactgggttggatttattaaaaacaaagctgatggtg
gaacagcagcatacgccgaatctgtgaaaggcagattcaccatctcaagagatgat
tcaaagaacacactgtatctgcaaatgagcagcctgaacaccgaggacacggcc
gtgtattactgtactagaga 

Ch7 

VH5.7 IGHV5-51*01 F 95.1 

gaggtgcagctggtgcagtctggagcagaggtgaaaaggcccggggagtctctga
agatctcctgtaagacttctggatacagctttaccagctactggatcagctgggtgcgc
cagatgcccggaaaaggcctggagtggatgggggcgattgatcctagtgattctgat
accagatacagcccgtccttccaaggccaggtcaccatctcagccgacaagtccat
cagcaccgcctacctgcagtggagcagcctgaaggcctcggacaccgccacgtat
tactgcgcgaaaga 

Ch7 

VH3.8 IGHV3-h*01 P 90.9 

gaggtgcagctggtggagtctgggggcggcttggcaaagcctggggggtccctga
gactctcctgtgcagcctctggattcaccttcagtaactactggatgcactgggttcgcc
aggcaccagggaaggggctggagtggatctcagctattaatagtgctggtagtagc
acatactatgcagactccgtgaagggcagattcaccatctccagagagaacgcca
agaacacactgtatcttcaaatggacggcctgagagctgaggacacggctgtctatt
actgtgcgggaga 

Ch7 

VH3.9 IGHV3-15*01 F 91.5 

gaggtgcagctggtggagtctggggcaggcttggtccagcctggcgggtccctgag
actctcctgtgcagcctctggattcaccttcagtaactcctggatgagctgggtccgcc
aggctccaggcaaggggctagagtgggttgcccgtattaaaaggaaagctgacgg
tgagacagcagattacgccgcatctgtgaaaggcagattcaccatctcaagagacg
attcaaagaacacactgtacctgcaaatgaacagcctgaaaaccgaggacacgg
ccgtgtattactgcaccacaga 

Ch7 

VH3.10 IGHV3-49*04 F 92.2 

gaggtgcagctggtggagtccgggggaggcttggtccagcctggcgggtccctgag
actctcctgtgcagcctctggattcaccttcagtgattatgctatggactgggtccgcca
ggctccaggaaaggggctggagtgggtgggtttcattagaagcaaagcttatggtgg
gacagcagaatacgccgcgtctgtgaaaggcagattcaccatctccagagatgatt
caaagaacacggcgtatctgcaaatgagcagcctgaaaaccgaggacacggcc
gtgtattactgtactagaga 

Ch7 

VH4.11 IGHV4-39*07 F 91.4 

cagctgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtc
cctcacctgcgctgtctctggtggctccatcagcagtaactactggagctggatccgc
cagcccccagggaagggactggagtggattggacgtatctctggtagtggtgggag
caccgactacaacccctccctcaagagtcgagtcaccatttcaacagacacgtcca
agaaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtatt
actgtgcgagaga 

Ch7 

VH2.12 IGHV2-5*08 F 94.8 

caggtgaccttgaaggagtctggtcctgcgctggtgaaacccacacagaccctcac
gctgacctgcaccttctctgggttctcactcagcactagtggtatgggtgtgggctggat
ccgtcagccctcacggaagaccctggagtggcttgcacacatttattgggatgatgat
aagcgctacagcacatctctgaagagcaggctcaccatctccaaggacacctcca
aaaaccaggtggttctaacaatgaccaacatggaccctatggacacagccacatat
tactgtgcacggagac 

Ch7 

VH3.13 IGHV3-48*01 F 91.1 

gaggtgcagctggcggagtctgggggaggcttggtccagcctggggggtccctgag
actctcctgtgcagcctctggattcaccattagcagctactggatgagctgggtctgcc
aggctccgggaaaggggctggagtggctttcagacatttatggtagtaccatgtacta
cggagactctgtgaagggcctattcaccgtctccagagacaatgccaagaactcgct
gtctctgcaaatgaacagtctgagagccgaggacacggccgtgtattactgt 

Ch7 

VH3.14 IGHV3-11*01 F 87.2 

gaggtgcagctggtggagtctgggggaggcttggtccagcctggcgggtccctgag
actctcctgtgcagcctctggattcaccttcagtgacgactacatggagtgggtccgcc
aggctccaggaaaggggctggagtgggttggacaaattaatcctaatgggggtacc
acattcctcatggattccgtgaagggccgattcaccatctccagagacaacgccaag
aacacgctttatctgcaaattaacagcctgaaaatagaggacacggccgtgtattact
gtactagaca 

Ch7 

VH3.15 IGHV3-h*01 P 92.3 
gaggtgcagctggtggagtctgggggcggcttggcaaagcctggggggtccctga
gactctcctgcgcagcctccggattcaccttcagtgactactacatggactgggtccg
ccaggctccagggaaggggctggagtgggtctcacgtattagtaatggtggtggtag

Ch7 
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cacatggtacgcagactccgtgaagggcagattcaccatctccagagagaacgcc
aagaacacactgtatcttcaaatgaacagcctgagagctgaggacacggctgtctat
tactgtgcgaaaga 

VH1.16 IGHV1-46*01 F 89.6 

caggtgcagctggtgcagtctggggctgagattaagcagcctggggcctcagtgaa
gctctcctgcaaggcttctggatataccttcactagctactacatgcactgggtgagac
aggcccctggacaaggccttgagtggataggactgatctccccttacaatggtaaca
aaggctacgcacagaacttccagggcagagtcaccataactacggacacgtccac
gagcacaggctacatggagctgagcagcctgagatctgaggacacagccgtgtatt
actgtacgagaga 

Ch7 

VH3.17 IGHV3-h*01 P 91.2 

gaggtgcagctggtggagtctgggggaggcttggtccagcctggggggtccctgag
actctcctgtgcagcctctggattcacctttggtgattatggcatgcactgggtccgcca
ggctccgggaaagggactggagtgggtctcatccattagtaacactggtaaaaccgt
atactacgctgactccgtgaagggccgattcaccgtctccagagacaacgccaaga
actcgctgtctctgcaaatgagcagcctgagagccgaggacacggccgtgtattact
gtactagaga 

Ch7 

VH3.18 IGHV3-71*01 P 93.2 

gaggtgcagctggtggagtctgggggaggcttggtccagcctggggggtccctgag
actctcctgtgcagcctccggattcaccttcagtgactactacatgtactgggtccgcc
aggctccaggaaaggggctggagtgggtgggtttcattagaagcaaagcttacggt
gggacagcagaatacgccgcgtctgtgaaaggcagattcaccatctccagagatg
attccaaaagcatcgcctatctgcaaatgagcagcctgaaaaccgaggacacggc
cgtgtattactgtactaggga 

Ch7 

VH3.19 IGHV3-73*01 F 94.6 

gaggtgcagctggtggagtctgggggaggcttggtccagcctggcgggtccctgag
accctcctgtgcagcctctggattcaccttcagtagttctgctatgcactgggtccgcca
ggcttctgggaaaggactggagtgggttggacgtattagaagcaaatctaacaatta
cgcgacagaatacgccgcatcggtgaaaggcagattcaccatctccagagatgatt
caaagaacacggcgtatctgcaaatgaacagcctgaaaaccgaggacacggcc
gtgtattactgtgctagaga 

Ch7 

VH5.20 IGHV5-78*01 P 95.1 

gaggtgcagctggtgcagtctggagcagaggtgaaaaggcccggggagtctctga
ggatctcctgtaagacttctggatacagctttaccagctactggatcagctgggtgcgc
cagatgcccgggagagaactggagtggatggggagcatccatcctgggacctctg
ataccagatacaacccgtccttccaaggccaggtcaccatctcagccgacagctcc
atcagcaccgtctacctgcagtggagcagcctgaaggcctcggactccgccatgtat
tattgtgc 

Ch7 

VH7.21 IGHV7-81*01 ORF 94.4 

caggtgcagctggtgcagtctgggcctgaggtgaagcagcctggggcctcagtgaa
ggtctcctgcaaggcttctggttacagcttcaccacctatggtatgaattgggtgcgac
aggcccctggacagggccttgagtggatgggatggatgaacacctacactgggaa
cccaacgtatgcccagggcttcacagaacggtttgtcttctccatggacacctctgtca
gcacagtgtacctgcagatcagcagcctaaagggtgaggacacggccgtgtattac
tgtgcgagata 

Ch7 

VH4.22 IGHV4-39*07 F 90.4 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgt
ccctcacctgcgctgtctctggtggctccatcagcggttactactggaactggatccgc
caacccccagggaaggggctggagtggattgggtatatcggtggtagtagtgggag
cacctactacaacccctccctcaagagtcgagtcaccatttcaacggacacgtccaa
gaaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtatta
ctgtgcgagaaa 

C1 

VH1.23 IGHV1-2*02 F 92.4 

caggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcagtgaa
ggtatcctgcaaggcttccggatacaccttcactgactactacatgcactgggtgcga
caggcccctcgacaagggcttgagtggatgggatggatcaacccttacaatggcaa
cacaaagtatgcacagaagttccagggcagagtcaccatgaccagagacacatc
gacgagcacagcctacatggagctgagcagcctgagatctgaggacacggccgt
gtattactgtgcgagaga 

C1 

VH3.24 IGHV3-48*03 F 91.3 

gaggtgcagctagtggagtctgggggaggcttggtccagcctggggggtccctgag
actctcctgtgcagcctctggattcaccttcagtagttacgacatgagctgggtccgcc
aggctctgggaaagggactggagtgggtctcatccattagtaacactggtaaaacc
atatactacgctgactccgtgaagggccgattcaccatctccagagacaacgccaa
gaactcgctgtctctgcaaatgaacagcctgaaaaccgaggacacggccgtgtatt
actgtactaggga 

C1 

VH2.25 IGHV2-70*10 F 95.5 

caggtgaccttgaaggagtctggtcctgcgctggtgaaacccacacagaccctcac
gctgacctgcaccttctctgggttctcactcagcactagtggtatgggtgtgggctggat
ccgtcagcccccagggaaggccctggaatggcttgcaagcatttattgggatgatga
taaatactacagcacatctctgaagagcaggctcaccatctccaaggacacctcca
aaaaccaggtggttctaacaatgaccaacatggaccctgtggacacagccacatat
tactgtgcacgggtac 

C1 

VH4.26 IGHV4-4*07 F 90.3 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgc
ccctcacctgcgctgtctctggtgcctccatcagcagtaactactggagctggatccgc
caggccccagggaagggactggagtggattggacgtatctatggtagtggtgggag
caccgactacaacccctccctcaagagtcgagtcaccatttcaatagacacgtgca
agaaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtatt
actgtgcgagaga 

C1 

VH3.27 IGHV3-13*01 F 90.5 

gtggagcagctggtggagtctgggggagccttggtacagcctggggcgtccctgag
actctcctgtgcagcctctgaattcaccttcagtagctatgacatgcactgggttcgcca
ggctccagggaagggtctggagtgggtatcagctattagcattggcggtggcacata
ctacccagactctgtgaagggtcgattcaccatctccagagacaatgccaagaactc
cttgtatcttcaaatgaacagcctgagagctgaggacactgctgtgtattattgtgcaa
gaga 

C1 

VH4.28 IGHV4-61*01 F 94.5 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgt
ccctcacctgcgctgtctctggtggctccatcagcagtggttactactactggagctgg
atccgccagcccccagggaagggactggagtggattgggtacatcacttatagtgg
gagcaccagctacaacccgtccctcaagagtcgagtcaccatttcaagagacacgt
ccaagaaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtg
tattactgtgcgagaga 

C1 

VH3.29 IGHV3-73*01 F 95.2 

gaggtgcagctggtggagtctgggggaggcctggtccagcctggcgggtccctgag
actctcctgtgcagcctctggattcaccttcagtagttctgctatgcactgggtccgcca
ggcttctgggaaaggactggagtgggttggacgtattagaagcaaatctaacaatta
cgagacaggatacgctgcgtcggtgaaaggcaggttcaccatctccagagatgatt
caaagaacacggcgtatctgcaaatgaacagcctgaaaaccgaggacacggcc
gtgtattactgtaccacaga 

C1 

VH3.30 IGHV3-71*01 P 94.6 

gaggtgcggctggtggagtctgggggaggcttggtccagcctggcgggtccctgag
actctcctgtgcagcctctggattcaccttcagtgactactacatgagctgggtccgcc
aggctccagggaaggggccggagtgggtaggtttcattagaaacaaagctaatggt
gggacagcagaatacgccgcgtctgtgaaaggcagattcaccatctcaagagatg
attccaaaagcattgccagtctgcaaatgaacagcctgaaaaccgaggacacggc

C1 
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cgtgtattactgtgctagaga 

VH3.31 IGHV3-11*05 F 91.7 

gaggtgcagctggcggagtctgggggaggcttggtccagcctggggggtccctgag
actctcctgtgcagcctccggattcaccttcagtggctacgaaatgcactgggtccgc
caggctccagggaaggggctggagtccgtctcagttattggtggtgatagtagttaca
cacactacgcagactctgtgaagggccgattcaccatctccagagacaacgccaa
gaactcgctgtctctgcaaatgaacagcctgagagccgaggacacggccgtgtatt
actgtgcgagaca 

C1 

VH3.32 IGHV3-66*02 F 92.5 

Gaggtgcagctggtggagtctgggggcggcttggcaaagcctggggggtccctga
gactctcctgtgcagcctctggattcaccttcagtagctactggatgaattgggtccgcc
agactccagggaaggggctggagtggatctcagctattaatagtggtgggggtagc
acatactacgcagactccgtgaagggccgattcaccatctccagagacaactccaa
gaacacgctctccctgcaaatgaacagcctgagagctgaggaca (partial 
sequence) 

C1 

VH3.33 IGHV3-h*01 P 92.3 

gacgtgcagctggtggagtctgggggaggcttggtaaagcctggggggtccctgag
actctcttgtgtagcctctgggttcaccttcagtagctacgaaatgcactgggtccgcca
ggctccaggaaagggtctggagtgggtctcagttattagtgaaagtggtggtaccac
atactacgcagactccgtgaagggccgattcaccatctccagagacaacgccaag
aactcactgtttctgcaaatgaacagcctgagagccgaggacacggccgtgtattac
tgtactagaga 

C1 

VH4.34 IGHV4-b*01 F 93.9 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgt
ccctcacctgcgctgtctctggttactccatcagcagtggttactactggggctggatcc
gtcagcccccagggaagggactggagtatattgggtatatcagtggtagtagtggga
gcacctactacaacccctccctcaagagtcgagtcaccatttcaaaagacacgtcca
agaaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtatt
actgtgcgagaga 

C1 

VH4.35 IGHV4-39*07 F 90.4 

caggtgcagctgcaggagtcgggcccagcagtggtgaagccttcggagaccctgt
ccctcacctgcgctgtctctggtggctccatcagcagtagtaactggtggagctggatc
cgccagtccccagggaaggggctggaatggattgggggtatctatggtagtggtgg
gagcaccgaatacaacccctccctcaagagtcgagtcaccatttcaatagacacgt
ccaagaaccagttctccctgaagctgagctctgtgaccgccgcggacaccgccgtg
tattactgtgcgagaca 

C1 

VH1.36 IGHV1-69*10 F 94.8 

caggtccagctggtgcagtccggggctgaggtgaagaagcctggggcctcagtga
aggtttcctgcaaggcttctggattcaccttcggcagctatgctatcagctgggtgcga
caggcccctggacaagggcttgagtggatgggagtgatcatccctcttgttggtataa
caaactacgcagagaagttccagggcagagtcacgattaccgcggacacgtccac
aagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtatt
actgtgcgagagg 

C1 

VH4.37 IGHV4-4*07 F 90.0 

cagctgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtc
tgtcacctgcgctgtctctggtggctctatcagcagtagctactggagctggatccgcc
aggccccagggaagggactggagtggattgggtatatctatggtagtggtagtagca
ccaactacaacccctccctcaagagtcgagtcaccctgtcagtagacacgtccaag
aaccagctctccctgaagctgagctctgtgaccgccgcggacacggccgtgtattac
tgtgcgagcga 

C1 

VH4.38 IGHV4-39*07 F 90.1 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgt
ccctcacctgcgctgtctctggtggctccatcagcgattactactactggaactggatc
cgccaacccccagggaaggggctggagtggattgggaatatctatggtaatagtgc
gagcacctactacaacccctccctcaagagtcgagtcaccatttcaaaagacacgt
ccaagaaccagttcttcctgaagctgagctctgtgaccgccgcggacaccgccgtgt
attactgtgcgagaga 

C1 

VH4.39 IGHV4-4*07 F 91.6 

caggtgcagctgcaggagtcgggcccaggagtggtgaagccttcagagaccctgt
ccctcacctgcgctgtctctggtggctccatcagcgatagttactggtggagctggatc
cgccagcccccagggaagggactggagtggattgggtacatctatggtagtagtac
gagcaccaactacaacccctccctcaagagtcgagtcaccatttcaaaagacacgt
ccaagaaccagttctccttgaagctgagctctgtgaccgccgcggacacggccgtgt
attactgtgcgagaga 

C1 

VH4.40 IGHV4-39*07 F 91.1 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcagagaccctgt
ccctcacctgcgctgtctctggtggctctatcagcagtagtaactggtggagctggatc
cgccagcccccagggaaagggctggagtggattgggaatatcggtggtagtagtg
gtagcacctactacaacccctccctcaagagtcgagtcaccatttcaaaagacacgt
ccaagaaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtg
tattactgtgcgagaca 

C1 

VH3.41 IGHV3-h*01 P 91.6 

gaggtgcagctggtggagtctgggggcggcctggtaaagcctggggggtccctga
gactctcctgcgcagcctctggattcaccttcagtgactactacatgcactgggtccgc
caggcttcagggaaggggctggagtgggtctcacgtattagtaatggtggtggtagc
acatggtacgcagactccgtgaagggcagattcaccatctccagagagaacgcca
agaacacactgtattttcaaatggacagcctgagagctgaggacacggctgtctatta
ctgtgcgagaga 

C1 

VH3.42 IGHV3-22*02 P 88.1 

gaggcgcagctgatggaaactggcggaggcttggtacagcctggggggtccctga
gactctcctgtgcagactctggattcaccttcagtgaccactacatgcagtgggtccgc
caggctccagggaaggggttggagtgggtaggattaattagaaacaaagctgatg
gtgagacaacagactatgctgcatctgtgaaaggcagattcaccatctccagagatg
attcgaaaagcatcacctatctgcaaatgaacaacctgaaaaccgaggacacggc
cgtgtattactgtgcgaggaa 

C1 

VH4.43 IGHV4-39*07 F 90.4 

cagctgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtc
cctcacctgcgctgtctctggtggctccatcagcagtagtaactggtggagctggatcc
gccagcccccagggaagggactggagtggattggacgtatctctggtagtggtggg
agcaccagcgacaacccctccctcaagagtcgagtcaccatttcaaaagacacgt
ccaagaatcagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgt
attactgtgcgagaaa 

C1 

VH3.44 IGHV3-33*01 F 93.1 

gaggtgcagctggtggagtctggaggaggcttggttcagcctggggggtccctgag
actctcctgtgcagcctctggattcaccttcagtagctatggcatgcactgggtccgcc
aggctccagggaaggggctggagtgggtggcagttatatggtatgatggaagtaag
aaatactacgcagactctgtgaaggaccgattcaccatctccagagacaattccaa
gaacatgctatatcttcaaatgaacaacctgaaattggaggacacggccgtgtattac
tgtgcgagaga 

C1 

VH3.45 IGHV3-52*01 P 92.0 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggggggtccctgag
actctcctgtacagcctctggattcaccttcagtagcaccaggataaactggatccga
cagtctccagggaagaggctggagtgggtggccgacataaagtacgatggaagtg
agaaatactatgtagactctgtgaagggccgattcactatctccagagacaatgcca
agaactccctctatctgcaaatgaacagcctgagagctgaggacacagccgtgtatt
actgtgtgagaga 

C1 

VH5.46 IGHV5-51*01 F 95.1 gaggtgcagctggtgcagtctggagcagaggtgaaaaggcccggggagtctctga C1 
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agatctcctgtaagacttctggatacagctttaccagcagctggatcagctgggtgcg
ccagatgcccgggaaaggcctggagtggatggggagcatctatcctggtgattctga
taccaaatacaacccgtccttccaaggccacgtcactatctcagccgacaagtccat
cagcaccacctacctgcagtggagcagcctgaaggcctcggacaccgccacgtat
tactgtgcgaaagt 

VH3.47 IGHV3-72*01 F 95.9 

gaggtgcagctggtggagtctgggggcggcttggcacagcctggggggtccctgag
actctcctgtgcagcctctggattcaccttcagtgaccactacatggactgggtccgcc
aggctccagggaagggcctggagtgggttagccgtattagaaacaaagctaacag
ttacacaacagaatacgccgcgtctgtgaaaggcagattcaccatctcaagggatg
attcaaagaacacactgtatctgcaaatgagcagcctgaaaaccgaggacacggc
tgtgtattactgtgctagaga 

C1 

VH3.48 IGHV3-48*04 F 91.0 

gaggtgcagctggtagagtctgggggaggcttggtccagcctggcgggtccctgag
gctctcctgtgcaacctctggattcaccttcagtaactactggatgttctgggtccgcca
ggctccagggaaggggctggagtgggtctcaagtattagtggtagcagtagtagca
catactacccagactctgtcaagggccgatttaccatctccagagacaacgccaag
aacacgctgtatctgcaaatgaacagcccgagagccgaggacacggctgtctatta
ctgtgcgagaga 

C1 

VH3.49 IGHV3-22*01 P 88.4 

gaggtgcagctggtggcgtatgggggaggcttggaacagcctggggggtccctga
gactctcctgtggattcaccttcagtgaccactacatgagctgggtccgccaggctcc
agggaaggggccggagtgggtaggtttcatgagaaacaaagctaatggtggaac
aacagaatacgccacgtctgtgaaaggcagattcactatctcaagagctgattccaa
aagcatggccagtctgcaaatgagcagcctgaaaaccgaggacacggccgtgtat
tactgtgccagaag 

C1 

VH3.50 IGHV3-48*04 F 91.3 

gaggtgcagctggtagagtctgggggaggcttggtccagcctggcgggtccctgag
actctcctgtgcagcctctggattcaccttcagtaactactggatgttctgggtccgcca
ggctccagggaaggggctggagtgggtctcaagtattagtggtagcagtagtagca
catactacccagactctgtcaagggccgattcaccatctccagagacaacgccaag
aacacgctgtatctgcaaatgaacagcctgagagctgaggacacgactgtccatta
ctgtgcgagaga 

C1 

VH3.51 IGHV3-48*04 F 91.9 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggggggtccctgag
actctcctgtgcagcctccggattcacctcgggtaactctgacttgatctggatccgcc
aggctccagggaagggtctggagtgggtctcatacattagtagtggtggtagcatata
ctactcagactctgtgaagggccgattcaccatctccagagacaacgccaagaaca
cgctgtatctgcaaatgagcagcctgagagtggaggacacggccgtgtattactgtg
caaaaga 

C1 

VH3.52 IGHV3-h*01 P 91.6 

gaagtgcagttggtggagtctgggggaggcttggtacagcctggggggtccctgag
actctcctgtgcagcctctggattcaccttcagtgaccactacatggactgggtccgcc
aggctccagggaaggggctggagtgggtctcaagtattagcagtggtagtggtagta
ccacattgtacccagactctgtcaagggccgattcaccatctccagagacaatgcca
agaacacagtgtatctgcaaatgaacagcctgagagccgaggacacggctgtctat
tactgtgcgagaca 

C2 

VH1.53 IGHV1-f*01 F 95.1 

gaggtccagctggtgcagtctggggctgaggtgaagaagcctggggcctccgtgaa
aatctcctgcaaggcttctggatacaccttcaccgactactacctgcactgggtgcga
caggctcctggaaaagggcttgagtggatgggacgtgttgatcctgaagatggtgaa
gcaatacacgcacagaagttccaggacagagtcaccatcaccgcggacacgtcta
cagacacagcctacatggagctgagcagcctgagatctgaggacacggccgtgta
ttactgtgcaacaga 

C2 

VH3.54 IGHV3-15*08 F 91.2 

gaggtgcagctggtggagtctgggggaggcttggtccagcctgggggatccctgag
actctcctgtgcagcctctggattcaccttcagtaactactggatgaactgggtccgcc
aggctccagggaaggggctggagtgggttggatttattaaaaacaaagccgatggt
ggaacagcagcatacgccgaatctgtgaaaggcagattcactatctcaagagatga
ttcaaagaacacactgtacctgcaaatgaacagcctgaaaaccgaggacacggc
cgtgtattactgtactagaga 

C3 

VH3.55 IGHV3-66*02 F 87.4 

gaggtgcagcgggtggagtctgggggaggcttggtgcaacctggggggtccctga
gactctcctgtgcagcatctggattcaccatcagtagctcctggatgaactgggacttc
caggctccaggaaaggggctggagtgtgtctcacatattagtagtggtgttagcaca
gactacccagattctatcaagggccaattcaccatctccagagacaataccgagac
catgctgtatgtgcaaatgaacagcctgagagctgaggacatggctgtgaattactgt
gcaagaga 

C4 

VH3.56 IGHV3-48*04 F 91.7 

gaggtgcagctggtagagtctgggggaggcttagtccagcctggcgggtccctgag
actctcctgtgcaacctctggattcaccttcagtaactactggatgtactggttccgcca
ggctccagggaaggggctggagtgggtctcaagtattagtggtagcagtagtaaca
catactacccagactctgtcaagggccgattcaccatctccagagacaacgccaag
aacacgctgtatctgcaaatgaacagcctgagagccgaggacacggctgtctatta
ctgtgcgagaga 

C7 

VH4.57 IGHV4-39*02 F 92.1 

caggtgcagctgcaggagtcgggcccaggagtggtgaagccttcggagaccctgt
ccctcacctgcgctgtctctggtggctccatcagcagtggttactactactggagctgg
atccgccagcccccagggaaggggctggagtggattgggggtatctatagtaatag
tgagagtaccaactacaacccctccctcaagagtcgagtcaccatttcaaaagaca
cgtccaagaaccagttctccctgaagctgagctctgtgaccgccgcggacacggcc
gtgtattactgtgcgagaga 

C8 

VH3.58 IGHV3-66*02 F 92.3 

gaggtgcagctggtggagtctgggggcggcttggcaaagcctggggggtccctga
gactctcctgtgcagcctctggattcaccttcagtagctactggatgaattgggtccgcc
agactccagggaaggggctggagtggatctcagctattaatagtggtgggggtagc
acatactacgcagactccgtgaagggccgattcaccatctccagagacaactcaaa
gaacacgctctccctgcaaatgaacagcctgagagctgaggacacggccgtgtatt
actgtgctaaaga 

C9 

VH1.59 IGHV1-24*01 F 95.14 

gaggtccagctggtgcagtctggggctgaagtgaagaagcctggggcctcagtga
aggtctcctgcaaggtttccggatacaccttcaccgaattatccatgcactgggtgcga
caggcccctggaaaagggcttgagtggatgggaggtgttgatcctgtatatggtgaa
ataatacacgcagagaagttccagggcagagtcaccatgaccgaggacacgtcta
cagacacagcctacatggagctgagcagcctgagatctgaggacacggccgtgta
ttactgtgcgaga 

C10 

VH3.60 IGHV3-48*04 F 90.88 

gaggtgcaactggtggagtctgggggaggcttggtccagcctggggggtccctgag
actctcctgtgcagcccccggattcacctcgggtaactctgacttgatctggatccgcc
aggctccagggaagggtctggagtgggtctcatacattagtagtggtggtagcatata
ctactcagactctgtcaagggccgattcaccatctccagagacaacgccaagaaca
cgctgtatctgcaaatgagcagcctgagagtggaggacacggctgtgtattactgtgc
aaaaga 

C11 

VH1.A IGHV1-8*02 F 85.07 
caggtccagctggtgcagtcctgggctgacgcgcacacccctggggcctcagtgaa
gctctcatacaaggcttctggttacacctttaccagctactatataaactgggtgagac
aggcccctgaacaagtgcttgactggatgggatggattaaccctagcaatggtaata

C1 
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aVH Open reading frames (ORFs) were annotated based on gene family usage and position relative 
to the junction between the V and D regions, with the most proximal gene segment receiving number 
1 (e.g VH6.1 correspond to family 6, VH ORF number 1 from the V-D junction). Since the locations 
of the contigs in the chromosome were unknown they were annotated as if following after the 
assembled genomic chromosomal sequence. F indicates functional. P indicates pseudogene. 
Annotations were given a dot (.) between the V family name and the family member gene number 
instead of a dash (-), as in the annotations for human Ab genes, to minimize confusion with the final 
annotations of the rhesus Ig loci that will be possible to do when a complete genome assembly is 
available. 
bClosest matching human germline VH gene was determined via IMGT/V-Quest 
cHomology (%) between the rhesus and closest matching human germline as determined by 
IMGT/V-Quest or AlignX 
dRaw sequences are available via www.ensemble.org 
Sequences were extracted from genome assembly: MMUL 1.0, Feb 2006, database v. 66.10 
Ch7 corresponds to chromosome 7 region: 169,100,000-169,801,366. 
C1 corresponds to contig MMUL:	  1099548049584 
C2 corresponds to contig MMUL:	  1099214726682 
C3 corresponds to contig MMUL:	  1099214740059 
C4 corresponds to contig MMUL:	  1099214735892 
C6 corresponds to contig MMUL: 1099214757507 (region spanning VH3.5 in Ch7) 
C7 corresponds to contig MMUL:	  1099214739418 
C8 corresponds to contig MMUL:	  1099214811615 
C9 corresponds to contig MMUL:	  1099214148171 
C10 corresponds to contig MMUL:	  1099214764051 
C11 corresponds to contig MMUL:	  1099214792373 
 

caggctacgcacagaagttccagggcagagtcaccatgaccagggacacgtcca
caagcacagcctacatggagctgaacagcctgagatctgaggacacggcgtgtatt
actgtgcgagaga 
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Table S2. Lambda germline gene analysis and annotation 

Sequence 
IDa 

Closest 
corresponding 

human IGLV geneb 

Homology 
(%)c Sequence Genomic 

locationd 

VL3.1 IGLV3-1*01 F 87.8 

tcctatgagctgactcagtcaccctcagtgtcagtgtccccaggacagccagccagcatcacctgc
tctggagataaatttgggaatgcatatgcttactggtaccagcagaagccaggccaggtccctgta
ctggtcatctataaaaatagcaaccggccctcagggatccctgagcgattctctggctccaactcg
gggaacacggccaccctgaccatcagcggggtcgaggctggggatgaggccgactattactgt
gctacaagctatggcag 

Ch10 

VL4.2 IGLV4-3*01 F 91.2 

ctgcctgtgctgactcagcccccgtctgcatctgcctcgttgggagcctctgtcaagctcacctgcac
cctgagcagtgagcacagcaactactttattttctggtatcaacagagaccggggaggtctccccg
gtatataatgaaggttaacagtgatggcacccagagcaagggggatgggatccccgatcgcttct
tgggctccagctctggggctgaccgctacctcaccatctccaacctccagtctgacgacgaggctg
agtattactgtggagagtgccacacgattgatggccagtacggt 

Ch10 

VL2.3 IGLV2-14*01 F 95.0 

caggctgccctgactcagtctccctctgtgtctgggtctcctggacagtcggtcaccatctcctgcact
ggaaccagcagtgacattggtggttataaccgtgtctcctggtaccaacagcacccaggcaaag
cccccaaactcatgatttatgaggtcagtaagcggccctcaggggtctctgatcgcttctctggttcc
aagtctggcaacacggcctccctgaccatctctgggctccaggctgaggacgaggctgattattac
tgcagctcatacgca 

Ch10 

VL3.4 IGLV3-10*01 F 96.8 

tcctatgagctgacacagccaccctcggtgtcagtgtccccaggacagacggccaggatcacct
gctctggagatgcattgccaaaaaaatatgcttattggttccagcagaagccaggccagtcccctg
tgctgatcatctatgaggacagcaaacggccctctgggatccctgagagattctctggctccagctc
agggacagtggccaccttgactatcagtggggcccaggtggaggatgaagctgactactactgtt
actcaacagatagcagtggtaatcatag 

Ch10 

VL2.5 IGLV2-23*02 F 93.1 

caggctgccccgactcagtctccctctgtgtctgggtctgctggacagtcggtcaccatctcctgcac
tggaaccagcagtgatattgggtattataatgctgtgtcttggtaccaacagcatccaggcaaagcc
cccaaactcatgatttatgaggtcagtaagcggccctcaggggtctctgatcgcttctctggctccaa
gtctggcaacacggcctccctgaccatctctgggctccaggctgaggacgaggctgattattactg
cagctcatatgcaggtagtggtactttc 

Ch10 

VL3.6 IGLV3-9*01 F 83.1 

tcttgtgaactgacacagtcaccctcagtgtcagtggccccaggacagatgaccaggatcacctgt
gaagaaagtaacattggaagtaaaagtgctcaatggtaccggcagaagccaggccaggcccg
tgtttgggtcatctatggggatagcaggcggccttcaggaatctgtgagagattctctggctccaactt
ggagaacacagccaacctgaccatcaacagggcccaggctggggatgaggctattactgtaag
atgtgggacatt 

Ch10 

VL2.7 IGLV2-8*01 F 96.1 

caggctgccctgactcagcctccctcaatgtctgggtctcctggacagtcggtcaccatctcctgca
ctggaaccagcagtgacattggtggttataaccgtgtctcctggtaccaacagcacccaggcaaa
gcccccaaactcatgatttatgaggtcagtaagcggccctcaggggtctctgatcgcttctctggctc
caagtctggcaacacggcctccctgaccatctctgggctccaggctgaggatgaggctgattatta
ctgcagctcatatgca 

Ch10 

VL3.8 IGLV3-21*02 F 93.8 

tcctatgagctgactcagccaccctcggtgtcagcggcctcaggacagacggccaggatcacct
gtgggggagacaacattggaagtaaaaatgtgcactggtaccagcagaagccagcgcaggcc
cctgtgctggtcatctatgctgatagcaaacggccctcagggatccctgagcgattctctggctcca
actcagggaacaccgccaccctgaccatcagcagggtcgaggccggggatgaggctgactatt
actgtcaggtgtgggacagt 

Ch10 

VL2.9 IGLV2-18*02 F 88.9 

caggctgccctgactcagcctccctcagtgtccaagtctcttggacagtcggtcaccatctcctgcg
ctggaaccagcagtggcattgctagttatagtgacgtctcctggtaccagcagcacccaggcaca
gcccccagactcctgatttaccgtgtcagtaatcgaccctcaggggtctctgatcgcttctctggcttc
aagtctggcagcacagcctccctgaccatctctgggctccaggctgaggacgaggctatttattact
gctgctcatata 

Ch10 

VL3.10 IGLV3-19*01 F 95.7 

tcttctgagctgactcaggaccctgcagtgtctgtggccttgggacagacagtcaggatcacttgcc
aaggagacagcctcagaagctattatgcaagctggtaccagcagaagccaggccaggcccct
gtgctggtcgtctatggtaacaacaaccggccctcagggatcccagagcgattctctggctccagc
tcaggaaacacagcttccttgaccatcactggggctcaggtggaagatgaggctgactattactgt
gactcctgggacagcagcggtacccatc 

Ch10 

VL3.11 IGLV3-12*02 F 92.1 

tcctatgatgtgactcagccacgctcagtgtctgtgtccccaggacagacggccaggatcacctgt
gggggagacaacattggaagtaaagttgtgcactggtaccagcagaagccagcgcaggcccct
gtgctggtcatctatagagatagcaaacggccctcagggatccctgagcgattctctggctccaact
cagggaacacggccaccctgaccatcagcggggtcgaggccggggatgaggctgactattact
gtcaggtgtgggacagtagtagtgatcatcc 

Ch10 

VL3.12 IGLV3-22*01 F 90.3 

tcctatgagctgacacagccacccttggtgtcagtgtccccaggacagacagccaggatcacctg
ctctggagatgtactgaaggaaaattatgctgactggtaccagcagaagcccggccaggcccct
gtgctgctgatacatgaagatagtaagcgaccctctggaatccctgagcgattctctgggtccacct
caggggacacgaccaccctgaccatcagcagcaccctgagtgaagatgaggctgactattcctg
tttttctgggaatgagaacaatcc 

Ch10 

VL2.13 IGLV2-11*01 F 95.8 

caggctgccctgactcagcctcgctcagtgtctgggtctcctggacagtcggtcaccatctcctgca
ctggaaccagcagtgacatcggtggttataactatgtctcctggtaccaacagcatccaggcaca
gcccccaaactcatgatttatgcggtcagtaagcggccctcaggggtctctgatcgcttctctggctc
caagtctggcaacacggcctccctgaccatctctgggctccaggctgaggacgaggctgattatta
ctgctgctcatatgcaggcagctacactttc 

Ch10 

VL3.14 IGLV3-19*01 F 91.4 

tcctctgagctgactcaggagcctgcattgtctgtggccttgggacatacagtcaggatgacctgcc
aaggagacagcctcaaaacctattatgcaagctggtaccagcagaagccaggccaggtccctg
tgctggtcatctatggtaacaactaccggccctcagggatcccaggccgattctctgtctcctggtca
ggaaacacaggttccttgaccatcactgcggctcaggtggaagatgaggctgactattactgtaac
tcctgggacagcagcggtacccatct 

Ch10 

VL3.15 IGLV3-21*01 F 93.6 

tcctatgagctgactcagccaccctcggtgtcagtgtccccaggacagacggccaggatcacctg
tgggggagacaaccttggaagtaaatatgtgcactggtaccagcagaagccagcgcaggcccc
tgtgctggtcatctattatgatagtgaccggccctcagggatccctgagcgattctctggctccaaatc
agggaacaccgccaccctgaccatcagcggggtcgaggccggggatgaggctgactattactg
tcaggtgtgggacagtagtagtgatcatcc 

Ch10 

VL1.16 IGLV1-36*01 F 90.9 

cagtctgtgctgactcagcctccctcagcgtctgaggccgccaggaagagtgtcaccatctcctgtt
ctggaagcagctccaacatcggaagtaatagtgtatcctggtaccagcagctcccaggaacagc
tcccaaactcctcatctattataatgatcaacgagcctcaggtgtctctgaccgattctctggctccaa
gtctggcacgtcagcctccctggccatcagtgggctccagaccgaggatgaggctgattattactg
cgcagcatgggatgatagcctgagcggtcc 

Ch10 

VL5.17 IGLV5-45*01 F 90.2 

aagcctatgctgactcagccggcctccctctcagcatctcctggagcatcagccagtctcacatgc
accttcagcggtggcatcaatgttgctggctaccacatattctggtaccagcagaagccagggagt
cctccccggtatcttctgaggtacaaatcagactcagataagggccagggctctggagtccccag
ccgcttctctggatccaaagatgcttcagcgaacacagggattttacgcatctctgggctccagtctg
aggatgaggctgactattactgtgccattgggcacagcagcggtcct 

Ch10 
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VL1.18 IGLV1-40*01 F 91.2 

cagtctgtgctgacacagccgccctcagtgtctggggccccagggcagagggtcaccatctcgtg
cactgggagcagctccaacattggaggttattatgtatcctggtaccagcagctcccaggaacga
cccccaaactcctcatctatcaagataataagcgaccctcaggggtttctgaccgattctctggctcc
aagtctggtacctcagcctccctgaccatcactgggctccagactgaggatgaggctgattattact
gcctgtcctatgacagcagcctgagtg 

Ch10 

VL1.19 IGLV1-50*01 ORF 89.8 

cagtctgtgctgacgcagccgccctcagtgtctggggaccccgggcagagggtcaccatctcgtg
cactgggagcagctccaacattggaggttattatgtatactggtaccagcagttcccaggaacagc
ccccaaactcctcatctatgacaataataagcgaccctcaggggtttctgaccgattctctggctcc
aagtctggtacctcagcctccctgaccatcactgggctccagcctggggatgaggctgattattact
gcggagcatgggatagcagcctgagtgctca 

Ch10 

VL1.20 IGLV1-51*02 F 93.5 
Cagtctgtgctgacgcagccgccctcagtgtctgcggccccaggacagagggtcaccatctcctg
ctctggaagcagctccaacatcgggagaagttatgtatcctggtaccagcaggtcccaggaaca
gcccccaaactcctcatctatcaagataataagcgaccctcaggggtttctgaccgattctctggct
ccaagtctggtacctcagcctccctggccatcac (partial sequence) 

Ch10 

VL7.21 IGLV7-43*01 F 92.7 

caggctgtagtgactcaggagccctcactgactgtgtccccaggagggacagtcactctcacctgt
gcttccagcactggagcagtcaccagtggtcactctccacactggtgccagcagaagcctggcc
aagcccccaggacactgatttataatacaagcttcaaacactcctggactcctgcccggttctcag
gctccctccttgggggcaaagctgccctgatactgtcaggtgcacagcctgaggacgaggctgag
tattactgcttgctgcactatagtggtgctcag 

Ch10 

VL1.22 IGLV1-47*02 F 95.1 

cagtctgtgctgactcaaccaccctcagcgtctggggcccccgggcagagtgtcaccatctcctgtt
ctggaagcagctccaacatcggaagtaattatgtatactggtaccagcagctctcaggaaaggcc
cccaaactcctcatctataataataatcagcgaccctcaggggtccctgatcgattctctggctcca
agtctggcacgtcagcctccctggccatcagtgggctccagtccgaggatgaggctgattattactg
cgcagcatgggatagcagcctgagcggtcc 

Ch10 

VL5.23 IGLV5-48*01 ORF 91.2 

cagcctgtgctgactcagccaacctccctctcagcatctcctggagcatcagtcagactcacctgc
accttgcgcagtggcatcagtgttggtggctacaatatacactggtaccagcagaagccagggag
tcctccccggtacctactgtactactactcagactcaaataagggccagggctctggagtccccag
ccgcttctctggatccaaagatgcttcggccaatgcagggattttactcatctctgggttccagtctga
ggatgaggctgactattactgtacgacttggcacaacaatgcttct 

Ch10 

VL7.24 IGLV7-43*01 F 92.7 

caggctgtagtgactcaggagccctcaatgactgtgtccccaggagggacagtcactctcacctgt
gcttccagcactggagcagtcaccagtggtcactctccacactggttccagcagaaacctggaca
agcccccaagacactgatttataatacaaactacaaacactcctggactcctgcccggttctcagg
ctccctccttgggggtaaagctgccctgacactgtcaggtgcgcagcctgaggataaggctgagt
attactgctggctgtactatagtggtgctcag 

Ch10 

VL1.25 IGLV1-44*01 F 93.7 

cagtctgtgctgactcagccaccctcagcgtctggggcccccgggcagagtgtcaccatctcttgct
ctggaagcagctccaacatcagaggtaatggtgtacactggtaccagcagctctcaggaatggc
ccccaaactcctcatctataataataatcagcgaccctcaggggtccctgaccgattctctggctcc
aagtctggcacctcagcctccctggccatcactggtctccagtctgaggatgaggccgattattact
gcgaagcatgggataacagcctgagcggtcc 

Ch10 

VL7.26 IGLV7-43*01 F 91.3 

caggctgtagtgactcaggagccctcactgactgtgtccccaggagggacagtcactctcacctgt
gcttccagtactggagcagtcaccagtggtcactatccacactggttccagcagaaacctggaca
agcccccaagacactgatttatgatacaagcaacaagctctcctggacccctgcccggttctcag
gctcccttgctgggggtaaagctgccctgacactttcgggtgcgcagcccgaggacgaggctgag
tattactgctggctgtactacagtggtgctcag 

Ch10 

VL1.27 IGLV1-47*02 F 94.7 

cagtctgtgctgactcagccaccctcagcgtctggggctcccgggcagagtgtcaccatctcttgct
ctggaagcagctccaacattggaagtaattatgtatactggtaccagcagctcccaggaacggcc
cccaaactcctcatctattatagtaatcagcgaccctcaggggtccctgaccgattctctggctctaa
gtctggcacctcagcctccctggccatcactggtctccgatctgaggatgaggctgattattactgtg
cagcatgggataacagcctgagcagtcc 

Ch10 

VL5.28 IGLV5-48*01 ORF 93.8 

cagcctgtgctgactcagccaacctccctctcagcatctcctggagcatcagccagactcacctgc
accttgcgcagtggcatcagtgttggtagttacaggatattctggtaccagcagaagccagggagt
cctccccggtatcttctgaactaccacacagactcagataagcaccagggatctggagtccccag
ccgcttctctggatccaaagatgcttcggccaatgcagggattttactcatctctgggctccagtctga
ggatgaggctgactattactgtatgatttggcacaacaatgcttct 

Ch10 

VL9.29 IGLV9-49*01 F 94.3 

cagcctgtgctgactcagccatcctctgcatcggcctccctgggagcctcggtcacactcacctgc
accctgagtagcggctacagtaattatgcggtggactggcaccagcagagaccagggaagggc
cctcagtttgtgatgcgagtgggcacaggtgggattgtgggatccaagggggatggcatccctgat
cgcttctcaggctcgggctccggcctgaatcggtacctgaccatcaagaacattcaggaagagga
tgagagtgactaccactgtggggcagaccacggcactgggagcagcttcgtg 

Ch10 

VL1.30 IGLV1-40*01 F 91.9 

cagtctgtgctgacgcagccgccctcagtgtctggggcgcccgggcagagggtcaccatctcctg
cactgggagcagctccaacattggaggttattatgtgcagtggtaccagcagcttccaggaacgg
cccccaaactcctcatctatgaaaataataagcgaccctcaggggtttctgatcgattctctggctcc
cagtctggtacctcagcctccctgaccatcactggactccagtctgaggatgaggctgattattactg
ccagtcctatgacagcagcttgagtg 

Ch10 

VL1.31 IGLV1-41*01 ORF 90.5 

cagtctgtgctgacgcagccgccctcagtgtctgcggccccaggacagagggtcaccatctcctg
ctctggaagcagcttcaacttcaggaggtattatgtgtcctggtaccagcagctcccaggagcagc
ccccaaactcctcatctatgatgttaataagcgaccctcaggggtttctgaccgattctctggctccc
agtctggcacctcagccaccctgggcatcagtggactccggcctgaggatgaggccgattattact
gctcagcatgggatagcagcctgag 

Ch10 

VL5.32 IGLV5-39*01 F 90.2 

cagcctgtgctgactcagccagcctccctctcagcatctcctggagcatcagccagtctcacatgc
accttcagtggtggcaccaatgttggtgactacactatacactggtaccagcagaagccagggag
tcctccccggtatcttctgaagtacaaatcagactcagataagcaccagggctctggagtccccag
tcgcttctctggatccaaagatgcttcagcgaacacagggattttacgcatctctgggctccagtctg
aggatgaggctgactattactgtgccattgggcgcagcagcgcttct 

Ch10 

VL7.33 IGLV7-46*01 F 92.0 

caggctgtagtgactcaggagccctcactgactgtgtccccaggagggacagtcactctcacttgt
ggctccagtgctggagcagtcactgggagtcattatccctactggttccagcagaagcctggccaa
gcccctagaacactgatttatgatacaagcaacaagctctcctggacccctgcccggttctcaggc
tccctccttgggggtaaagctgccctgacactgtcaggtgcgcagcctgaggatgaagctgagtat
tactgctggctgcactatagtggtgctc 

Ch10 

VL6.34 IGLV6-57*01 F 92.7 

ccccattctgtgtcggggtctccggggcagacggtcaccatctcctgcacccacagcagtggcag
cattgacaacagctatgtgtactggtaccagcagcgcccgggcagcgcccccaccactgtgatct
acaatgatgaccaaagaccctctggggtccctgatcggtcctctggctccatcgacagctcctcca
actctgcctccctcaccatctctggactgaagtctgaggacgaggctgactattactgtcagtcttatg
acagcagc 

Ch10 

VL5.35 IGLV5-52*01 F 94.1 

cagcctgtgctgactcagccatcttcccattccgcatctcctggagcgccagccagactcacctgc
acgctgagcagtggcttcagtgttggtgacttctggatacggtggtaccaacaaaagccagggag
ccctccccggtatctcctgtactaccactcagactcagataagcaccaaggctctggagttcccag
ccgcttctctggatccaatgatgcatcagccaatgcagggattctgcatatctctgggctccagcctg
aggatgaggctgactattactgttgtacatggcatggcaactctaagactca 

Ch10 

VL4.36 IGLV4-69*01 F 95.9 
cagcctgtgctgactcagtcgccctctgcctctgcctccctgggagcctcggtcaagctcacctgca
ctctgagcagtgggcacagcagctacgccatcgcatggcatcagcagcagcaagggaaggcc
cctcggtacttaatgaggcttaacagtgatggcagccacagcaagggggacgggatccctgatc

Ch10 
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gcttctcaggctccagctccggggctgagcgctacctcaccatctccaacctccagtctgaggatg
aggctgattattactgtcagacctgggatactggcattca 

VL1.37 IGLV1-40*01 F 78.8 

cagtctgtgctgactcagccaccctcagtgtcttgggccacagggccgaggctcactatctcctgca
ttggaagcagctcctacattggcactggctataatgtaaactgttggcagtggctcccaagaactga
tcccaaactcctcaggtgtaatgataagaactgggcctcctgggcatctgaccaattctctggctcc
aagtctggcaacttggcctccctggccaccactggcctctggactgaggacgagactgagtatca
ctgccagttccacggcagcagcatgagtgctt 

Ch10 

VL5.38 IGLV5-45*01 F 80.1 

cagcctgtgctgactcagccgccctccctctctgcatctcagggagcatcagccagactctcctgc
accctgagcagtggcttcagtgctgatctctactggatatactggtaccagcataagccagggagc
cctccccggtatctcctgagcctctaccaaaattcacttcatgacctgggctccggggtccccaggc
gcatctctggattgatggaagactggtccaataaagggctcttgctcatatctgatctccagcctgag
gatgaggctgactattactgtatgattgagcacggcagagcttct 

Ch10 

VL6.39 IGLV6-57*01 F 91.6 

ccccattctgtgtcggggtctccggggcagacggtcaccatctcctgcacccgcagcagtggcag
cattgacagtgaatatgtgcagtggtaccagcagcgcccgggcaatgcccccaccacagtgattt
acaaagataaccaaagaccctctggggtccctgatcggttctctggctccattgacagctcctcca
actctgcctccctcgccatctctgggctaaagtctgaggacgaggctgactactactgtcagtctgct
gatggcagc 

Ch10 

VL6.40 IGLV6-57*01 F 92.7 

ccccattctgtgtcggggtctccggggcagacggtcaccatctcctgcacccgcagcagtggcag
cattgacagtgaatatgtgcagtggtaccagcagcgcccgggcagtgcccccaccacagtgattt
acaaagataaccaaagaccctctggggtccctgatcggttctctggctccatcgacagctcctcca
actctgcctccctcgccatctctgggctgaagtctgaggacgaggctgactactactgtcagtcttat
gacagctacaatc 

Ch10 

VL10.41 IGLV10-54*01 F 95.4 

caggcagggctgactcagccaccctcagtgtccaagggcttgagacagacggccacgctcacc
tgcactggaaacagcaacaatgttggcaaccagggagcagcttggctgcagcagcaccaggg
ccaccctcccaaactgctgtcctacaggaataacaaccggccctcggggatctcagagagattct
ctgcatccaggtcaggaaacacagcctccctgaccatcaccggactccaacctgaggatgagg
ctgactattactgctcagcatgggacagcagcctcagtgctca 

Ch10 

VL11.42 IGLV11-55*01 ORF 94.8 

cagcctgtgctgactcagccaccctccctgtctgcatccccgggagcatcggccagactcccctgc
accctgagcagtgacctcagtgttggtagtaaaaacatgtactggtaccagcagaagccaggga
gcgctcccaggttattcctgtactactactccgactcagacaagcagctgggacctggggtcccca
atcgagtctctggctccaaggagacctcaagtaacacagcgtttttgctcatctctgggctccagcct
gaggacgaggccgattattactgtcaggtgtatgacagtagtgctaat 

Ch10 

VL8.43 IGLV8-61*01 F 94.8 

gagactgtggtgacccaggagccatcgttgtcagtgtaccctggaggaacagtcacactcacctg
tggcctgagctctggctcagtctctaccagtaactaccccagctggtaccagcagaccccaggcc
aggctccacgcacgctcatctacagcacaaacactcgcccttctggggtccctgatcgcttctctgg
ctccatccttgggaacaaagctgccctcaccatcacgggggctcaggcagacgatgaatctgatt
attactgtacgctctacatgggtagtggcatttc 

Ch10 

VL2.44 IGLV2-11*01 F 92.0 

cagtctgccctgactcagcctccctcagtgtccaagtctcttggacagtcggtcaccatctcctgcac
tggaaccagcagtgacattggtggttataatgacgtctcctggtaccagcagcacccaggcacag
cccccagactcctgatttatgatgtcagtaagcggccctcaggggtctctgatcgcttctctggctcc
aagtctggcaacacggcctccctgaccatctctgggctccaggctgaggacgaggctgattattac
tgctgctcatataggagtggaagcactttc 

CAL:175-
471 

VL3.45 IGLV3-27*01 F 92.5 

tcctatgagctgacacagccaccctcggtgtcagtgtcccttggacagacggccaagattacctgc
tctggagatgtactggcaaaatattatgctcattggtaccagcagaagccaggccaggcgcctgtg
ctggtgatttataaagacagtgagaggccctcagggatccctgagcgattctctggctccagctca
gggaccacagtcaccctgaccatcagcggggcccaggctgaggatgaggctgactattactgtt
actctggggatgacaacaatct 

CCL:5110-
5393 

VL3.46 IGLV3-21*01 F 93.2 

tcctatgagctgactcagccacgctcagtgtccgtgtccccaggacagacggccaggatcacctg
tgggggagacaacattggaagtaaaagtgtgcagtggtaccagcagaagccaccgcaggccc
ctgtgctggtcatctatgctgatagcgaacggccctcagggatccctgagcgattctctggctccaa
ctcagggaacaccgccaccctgaccatcagcggggtcgaggccggggatgaggctgactatta
ctgtcaggtgtgggacagtagtagtgatcatcc 

CDL:227-
516 

VL3.47 IGLV3-21*02 F 92.1 

tcctatgatctgactcagccaccctcggtgtcagtgtccccaggacagacggccaggatcacctgt
gggggagacaacattggaagtgaagttgtgaactggtaccagcagaagccaccgcaggcccct
gtgctggtcatctatgctgatagcgaacggccctcagggatccctgagcgattctctggctccaaat
cagggaacacggccaccctgaccatcagcggggtcgaggccggggatgaggctgactattact
gtcaggtgtgggacattagtagtgatcatcc 

CEL:2022
7-20516 

VL3.48 IGLV3-19*01 F 90.7 

tcctccgggctgactcaggagcctgcattgtctgtggccttgggacatacagtcaggatgacctgcc
aaggagacagcctcaaaacctattatgcaagctggtaccagcagaagccaggccaggtccctg
tgctggtcatctatggtaacaactaccggccctcagggatcccaggccgattctctgtctcctggtca
ggaaacacaggttccttgaccatcactgcggctcaggtggaagatgaggctgactattactgtaac
tcctgggacagcagcggtacccatcc 

CEL:2767
0-27959 

VL3.49 IGLV3-25*02 F 93.9 

tcctatgagctgacacagccaccctcagtgtcagtgtccccaggacagacggccaggatcacct
gctctggagaaatactggcaaaaaaatatgctcagtggttccagcagaagccaggccaggccc
ctgtgctggtgatatataaagacagtgagaggccctcagggatccctgagcgattctctagctcca
gttcagggacaacagttaccttgaccatcagtggggcccaggcagaagatgaggctgactattac
tgtcaatcagcagacagcagtggtaatcatcc 

CFL:1449-
1738 

VL2.50 IGLV2-18*02 F 92.0 

cagtctgccctgactcagcctccctcagtgtccaagtctcttggacagtcggtcaccatctcctgcac
tggaaccagcagtgacattggtggttataatgacgtctcctggtaccagcagcacccaggcacag
cccccagactcctgatttatgaggtcagtaagcggccctcaggggtctctgatcgcttctctggctcc
aagtctggcaacacggcctccctgaccatctctgggctccaggctgaggacgaggctgattattac
tgctgctcatataggagtggaagcactttc 

CGL:8640-
8936 

     
     

JL1 IGLJ1*01 81.6 ttacatcttcggtgctgggacccggctcaccgtcctag Ch10 

CL1 IGLC1*01 92.6 

cccaaggcttcccccacggtcactctgttcccgccctcctctgaggagctccaagcaaacaaggc
cacactagtgtgtctgatcagtgacttctacccgggagtcgtgaaagtggcctggaaggcagatgg
cagcgctgtcaatgcgggagtggagaccaccacgccctccaaacagagcaacaacaagtatg
cagccagcagctacctgagcctgacgtccgaccagtggaagtcccacaagagctacagctgcc
aggtcacgcacgaagggagcactgtggagaagacagtggcccctgcagaatgttca 

Ch10 

JL2 IGLJ2*01 84.2 tggcttattcggaggagggacccggctgaccgtcctag Ch10 

CL2 IGLC2*01 92.7 
cagcccaaggctgccccctcggtcactctcttcccgccctcctctgaggagcttcaagccaacaag
gccacactagtgtgtctgatcagtgacttctacccgggagccgtggaagtggcctggaaggcaga
tggcagcgcagtcaacgcgggagtggagaccaccaaaccctccaaacagagcaacaacaa 
(partial sequence) 

Ch10 

JL3 IGLJ3*01 89.5 tgtgttattcggaggagggacccggctgaccgtcctag Ch10 

CL3 IGLC3*01 92.1 
cagcccaaggctgccccctcggtcactctcttcccgccctcctctgaggagcttcaagccaacaag
gccacactagtgtgtctgatcagtgacttctacccgggagccgtggaagtggcctggaaggcaga
tggcagcgctgtcaacgcgggagtggagaccaccaaaccctccaaacagagcaacaacaagt
acgcggccagcagctacctgagcctgacgtccgaccagtggaagtcccacaagagctacagct

Ch10 



	   	  15 

aOpen reading frames (ORFs) were annotated based on gene family usage and position relative 
to the junction between the V and J regions, with the most proximal gene segment receiving 
number 1 (e.g VL1.30 correspond to family 1, VL ORF number 30 from the V-J junction, JL2 is 
the second J gene segment from the V-J junction). Since the locations of the contigs in the 
chromosome were unknown they were annotated as if following after the assembled 
chromosomal sequence. F indicates functional. P indicates pseudogene. Annotations were given 
a dot (.) between the V family name and the family member gene number instead of a dash (-), as 
in the annotations for human Ab genes, to minimize confusion with the final annotations of the 
rhesus Ig loci that will be possible to do when a complete genome assembly is available. 
bClosest matching human germline VH gene was determined via IMGT/V-Quest. JL and CL gene 
segments were compared to allele *01. 
cHomology (%) between the rhesus and closest matching human germline as determined by 
IMGT/V-Quest or AlignX 
dRaw sequences are available via www.ensemble.org 
Sequences were extracted from genome assembly: MMUL 1.0, Feb 2006, database v. 66.10 
Ch10 corresponds to chromosome 10 region: 65,700,000-67,300,000. 
CAL corresponds to contig MMUL:1099214728802 
CCL corresponds to contig MMUL:1099214729065 
CDL corresponds to contig MMUL:1099214790287 
CEL corresponds to contig MMUL:1099548049764 
CFL corresponds to contig MMUL:1099214733386 
CGL corresponds to contig MMUL:1099214725231 

 

gccaggtcacgcacgaagggagcaccgtggagaagacagtggcccctgcagaatgttca 
JL4 IGLJ4*01 84.2 tttggtattctgtggagggacccagctgaccattgtag Ch10 

CL4P IGLC4*01 P 88.5 

ctggtcactgagacaccttcatctcctctgaccccagaggcagggagttccaagacaagaccac
actggtatgtctcatgagtgacttctacctgagagccatgacagtggcctggaagctagatgacatc
tccatcacctagtgtgtagagaccaccacgccctccaaacagagcaacaaggctacctgagcct
ggtgccagacagtggaagtcccacaacctctacatctgccaggtcacgcaggaagggaacacc
gtggaaaagacagtggcccctgcagcatgttct 

Ch10 

JL5 IGLJ5*01 86.8 ttgggtgttcggcgaggggaccaagctgaccatcctag Ch10 

CL5P IGLC5*01 P 86.4 

cagcacaaggccacccccttggtcactctgttcccaccctcctctgaggagctccaagccaacaa
ggccacactagtgtgtctcataaatgccttctacccaggagccatgacagtggcctggaaggcag
atggcaccccagtcaccaagggcatggagacaagcacaccctccaaacagagcaacaagtat
gcggccagcagttacctaagcctgatgcctgagcagtgaaagtcccccagaagctaccgctgcc
aggtcacacacgaagggaacaccatggagaagacagtggcccatgcagaatgttc 

Ch10 

JL6 IGLJ6*01 92.1 tgatgtgttcggaagtggcaccaagttgaccgtcctcg Ch10 

CL6 IGLC6*01 94.3 

cagcccaaggcttcccccttggtcactctgttcccgccctcctctgaggagctccaagccaacaag
gccacactagtgtgtctgatcagtgacttctacccgggagtcgtgaaagtggcctggaaggcagat
ggcaactctgtcaacacgggagtggagaccaccacaccctccaaacagagcaacaacaagta
cgcggccagcagctacctgagcctgacgtccgaccagtggaagtcccacaagagctacagttg
ccaggtcacgcacgaagggagcaccgtggagaagacagtggcccctgcagaatgttca 

Ch10 

JL7 IGLJ7*01 - No NHP sequence was found - 

CL7 IGLC7*01 91.4 

caccccaaggcttcccccttggtcactctgtttccgccctcctctgaggagcttcaagccaacaagg
ccacactagtgtgtctgatcagtgacttctacccgggagccgtggaagtggcctggaaggcagat
ggcagccccgtcaacatgggagtggagaccaccacaccctccaaacagagcaacaacaagt
acgcggccagcagctacctgagcctgacgtccgaccagtggaggtcccacaacagctacagct
gccaggtcacgcacaaagggagcaccgtggagaagacaatggcctgtgcagaatgctct 

Ch10 
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Table S3. Kappa germline gene analysis and annotation 

Sequence 
IDa 

Closest 
corresponding 

human IGKV geneb 

Homology 
(%)c Sequence Genomic 

locationd 

VK4.1 IGKV4-1*01 F 94.9 

Gacattgtgatgacccagtctccagactccctggctgtgtctctgggagagagggtcaccatcaac
tgcaagtccagccagagtcttttatacagctccaacaataagaactacttagcctggtaccagcag
aaaccaggacaggctcctaagctgctcatttactgggcatctacccgggaatccggggtccctaa
ccgattcagtggcagtggatctgggtcagatttcactctcaccatcagtggcctgcaggctgaagat
gtggcagtgtattactgtcagcagtattatagcactcctc 

Ch13:1 

VK5.2 IGKV5-2*01 F 87.1 

gaaatgatactcacacagtctccggcatttgtgtcagcgactccaggagacaaagtcaccatctcc
tgcagagctggccaagacattgatgatgatatgaactggtatcaacaggaaccaggagaagctc
ctaaacttattattaaagatgctactactctcgtttctggcatcccacctcaattcagtggcagtgggta
tgggatagattttaccctgacaattaatagcatgaaatctgaggatactgcatattacttctgccaac
agagggataatacacctct 

Ch13:1 

VK3.3 IGKV3D-7*01 F 91.0 

caagttatattgacacagtctccagccaccctgtctttgtctccaggggaaagagccactctctcctg
cagggccagtcagagtgttagcagctacttagcctggtaccagcagaaacctgggcaggctccc
aggctcctcatccacagtgcgtccagcagggccactggcatcccagacaggttcagtggcagcg
ggtctgggacagagttcaccctcaccatcagcagcctggagcctgaagatgttggagtttatcact
gctatcagtattacagcgggtaccc 

Ch13:1 

VK5.4 IGKV5-2*01 F 92.5 

gaaacgatactcacacagtctgcggcattcgtgtcagcgactccaggagacaaagtcaccatctc
ctgcagagctggccaagacattgatgatgacatgaactggtaccaacaggaaccaggagaagc
tcctaaactcattattaaagatgctactactctcgtttctggaatcccacctcgattcagtggcagcgg
gtatggaacagattttactctcacaattaataatgtagaatctgaggatgctgcatattacttctgtcta
caacatgataatttccctct 

Ch13:1 

VK7.5 IGKV7-3*01 P 96.6 

Gacattgtgctgacccagtctccagcctctttggccgtgtctccagggcagagggccaccatcacc
tgcagagccagtgagactgtcagtttctttggaataaacctcattcactggtatcagcagaaaccag
gacaacctcctaaactcctgatttaccaagcatccaataaagacactggggtcccagccaggttc
agcggcagtgggtctgggaccgatttcaccctcacaattaatcctgtggaagctgacgatgctgca
gattattactgtctgcagagtaagaattctcct 

Ch13:1 

VK2.6 IGKV2-4*01 P 92.5 

Gatattgtgatgatccagaatccactctccctgcctgtccctcctggacagccggcctccatctcctg
caggtctagtcagagcttcctgcatagtgatgaaagcacctatttggattggtacctgcagaagcca
ggccagtctccatggcttcttatctacctaatttctcacaaattctatggagtcccaagcgagttcagtg
gcagcaggtcagggacaggtttcacacctaaattcagcaaggtggaggctgaggatgttggagtt
tattgctgtgaacagggtctgcaaggtcct 

Ch13:1 

VK1.7 IGKV1-5*01 F 94.3 

Gacatccagatgacccagtctccttcctccctgtctgcatctgtgggagacaaagtcaccatcactt
gccaggcaagtcagagtattagcagctggttagcctggtatcagcagaaaccagggaaagccc
ctaagcccctgatctataaggcatccagtttggaaagtggggtcccctcaaggttcagcggcagtg
gatctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtc
aacagtataacagtgcgcctcc 

Ch13:1 

VK1.8 IGKV1D-16*01 F 94.3 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaaagtcaccatcactt
gccatgccagtcagggtattagcagttggttagcctggtatcagcagaaaccagggaaagcccct
aagcccctgatctatgctgcatccagtttacaaagtggggtcccatcaaggttcagcggcagtgga
tctgggacggattacactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtca
acagtatgatgatctccctcc 

Ch13:1 

VK1.9 IGKV1-16*01 F 96.4 

Gacattcagatgacccagtctccatcctccctgtctgcatctgtgggagacagagtcaccatcactt
gtcgggcaagtcagggcattagcagttatttagcctggtatcagcagaaaccagggaaagcccct
aagctcctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggttcagtggcagtggat
ctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtcaa
cagtataatagtaaccctcc 

Ch13:1 

VK1.10 IGKV1D-42*01 ORF 90.3 

Gacatccagatgacccagtctccatgtttcctgtctgcatctgtaggagacacagtcgctatcacttg
ccaggcaagtggtggcattagcaataatttagcctggtatcagcagaaaccagggaaatccccta
agctcttcctctatgatgcaaaagatttgtgcactggggtctcgtcgaagttcagtggcaggggatct
gggacagatttcactctcaccatccgcagccttgagcttgaagattttgtagcttattactgtgaacag
aagttcagttaccctcc 

Ch13:1 

VK3.11 IGKV3D-15*01 F 93.9 

Gaaatagtgatgacgcagtctccagccaccctgtctttgtctccaggggaaagagccaccctctc
ctgcagggccagtcagagtgtcagcagcagcttagcctggtaccagcagaaacctgggcaggc
tcccaagctcctcatctatggtgcatccagcagggccaccggcatcccagacgggttcagtggca
gtgggtctgggacagagtttactctcaccatcagcagcctggagcctgaagatgttggagtttattac
tgtcagcaggattatagctggcctcc 

Ch13:1 

VK1.12 IGKV1-12*01 F 92.5 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gccaagccagtcagggtatcagcagctggttagcctggtatcagcagaaaccagggaaagccc
ctaagctcctgctctataaggcacccggtttgcaaagtggggtcccatcaatgttcagtggcagtgg
atctgggacagatttcactctcaccatcagcagcctgcagcctgaatattttgcaacttattactgtca
acagtttagcagtgcccttcc 

Ch13:1 

VK1.13 IGKV1-17*01 F 94.6 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacactgtcaccatcactt
gccgggcaagtcagggtattagcagttatttaaattggtttcagcagaaaccagggaaagcccct
aagctcctgatctatgctgcatccagtttggaaagtggggtcccatcaaggttcagcggcagtggat
ctgggacagaattcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtcta
cagtataaaagttac 

Ch13:1 

VK3.14 IGKV3-NL5*01 F 94.3 

Gaaattgtgatgacacaatctccagccaccttgtctttgtctccaggggaaacagccaccatctcct
gcaggaccagtcagagtgttagcagctacttagcctggtaccagcagaaacctgggcaggctcc
caggctcctcatctatggtgcatccagcagggccactggcatcccagacaggttcagtggcagcg
ggtctgggacagacttcactctcaccatcagcagcctggagcctgaagattttgcagtttattactgt
caggagactagtaact 

Ch13:1 

VK1.15 IGKV1-13*02 F 92.8 

Gacattcagatgtcccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gccgggcaagtcagggcattagcagttatttaaattggtatcagcagaaaccggggaaagcccct
aagctcctgatctattatgcaaacagtttggcaagtagggtcccatcaaggttcagcggcagtggat
ctgggacagaattcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtcaa
cagggtaatagtaac 

Ch13:1 

VK1.16 IGKV1-17*01 F 94.6 

Gacatccagatgacccagtctccatcctccctgtctgcttctgtaggagacaaagtcaccatcactt
gccgagccagtcagggcattagcaatgctttagcctggtatcagcagaaaccagggaaagccc
ctaagctcctgatctatgctgcatccaatttgcaaagtggggtcccatcaaggttcagcggcagtgg
atctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcagtttattactgtca
acagcgtaatagttaccctcc 

Ch13:1 

VK2.17 IGKV2D-29*01 F 88.8 

Gctgttgtgatgacccagcctccactctccctgcccgtcacccctgaagagccgtactccatctcct
gcagacctagtcacagcccccttcacagtaatggatacacctatttgaattgggtcctacagaagc
caggccagcctccatggctcccgatttattgggtttccaacagggaacctggagtcccagaaaggt
tcagtggcagtgagtcagtgataaatttcaggcttaaaatcaggaggatggatgctgaggatgttg
aggtctattgctgccagcaaagtacacattattctcc 

Ch13:1 
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VK3.18 IGKV3D-7*01 F 94.3 

Gaaattgtaatgacgcagtctccagccaccctgtctttgtctccaggagaaagagccaccctctcc
tgcagggccagtcagagtgtcagcagcaacttagcctggtaccagcagaaacctgggcaagct
cccaggctcctcatctatgatgcatccaacagggccactggtatcccagacaggttcagtggcagt
gggtctgggacagacttcactctcaccatcagcagcctggagcctgaagatgttggagtttattact
gtcagcaggagagtaactggcctc 

Ch13:1 

VK1.19 IGKV1-17*01 F 94.3 

Gacatccagatgacccagtctccatcttccctgtctgcatcggtaggagacagagtcaccatcact
tgcagggcaagtcagggcattagcgattatttaagttggtatcagcagaaaccaggaaaagctcc
taagcgcctgatctatgctgcatccagtttggaaagtggggtcccatcaaggttcagcggcagtgg
atctgggacagaattcactctcaccatcagcagcctgcagcctgaagattttgcagcttattactgtct
acagggttatagtacccctcc 

Ch13:1 

VK1.20 IGKV1-16*01 F 94.3 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gtcgggcgagtcagggcattagcagttatttagcgtggtatcagcagaaaccagggaaagcccc
gaagcccttgatctattacgcatccaatttggaaagtggggtcccatcaaggttcagcggcagtgg
atctgggacagaattcactctcaccatcagcagcctgcagcctgaggattttgcaacttattactgtc
aacagtataacagtgaccctcc 

Ch13:1 

VK1.21 IGKV1-9*01 F 95.0 

Gacattcagttgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gtcgggcaagtcagggcattagcagttatttagcctggtatcagcagaaaccagggaaagcccct
aagctcctgatctataaggcgtccagtttgcaaagtggggtcccatcaaggttcagcggcagtgga
tctgggacagaattcactctcaccatcagcagcctgcagcctgaagattttgcagtttattactgtca
acagcgtaatagttaccctcc 

Ch13:1 

VK2.22 IGKV2D-29*01 F 87.4 

Gatactgtgatgacccagcctccactctccctgcccatcaccactggagaaccgggctccatctcc
ttcaggcctagtcacagcccccttcacagtaatggatacacctatttgaattgggacctacagaatc
caggccagcctccatggctcccgatttatttggtttccaacaggaaccctggagtcccaaaaaggtt
cagggacagtgagtcaatgacaactttcaggtttaaaatcaggaggatggatgctgaggacgttg
aggtttattgctgctgccagcaaagtacacattatcc 

Ch13:1 

VK3.23 IGKV3D-7*01 F 91.0 

Gaaattgtaatgacgcagtctccagccaccctgtctttgtctccaggggaaacagccaccctctcct
gcagggccagtgagagtgttggcagctacttagcctggtaccagcagaaacctgggcaggctcc
caagctccttgtccatagtgcatacttcagggccactggcatcccagacaggttcagtggcagcgg
gtctaggacagagttcactctcaccattagcagcctggagcctgaagatgttggagtttatcactgtc
agcagtataatgacttgcttcc 

Ch13:1 

VK1.24 IGKV1D-13*01 F 94.3 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gcagggcaagtcagggcattagcaatgatttaaattggtatcagcagaaaccaggaaaagctcc
taagctcctgatctatgctgcatccagtttggaaagtgaggtcccatcaaggttcagtggcagtggat
ctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaacttattattgtcaac
cgtttaaaaattacc 

Ch13:1 

VK3.25 IGKV3D-15*01 F 96.4 

Gaaatagtgatgacgcagtctccagccaccctgtctttgtctccaggggaaagagccaccctctc
ctgcagggccagtcagagtgtcagcagcagcttagcctggtaccagcagaaacctgggcaggc
tcccaggctcctcatctatggtgcatccagcagggccactggcatcccagacaggttcagtggca
gtgggtctgggacagagttcactctcaccatcagcagcctggagcctgaagattttgcagtttattatt
gtcagcagtatagtaactggcctc 

Ch13:1 

VK1.26 IGKV1-17*01 F 94.3 

Gacatccagatgacccagtctccatcttccctgtctgcatctgtaggagacagagtcaccatcactt
gcagggcaagtcagggcattagcacttatttaaattggtatcagcagaaaccaggaaaagctcct
aagcgcctgatctatgctgcatccagtttggaaagtggggtcccatcaaggttcagtggcagtggat
ctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtctac
agtataacagtgac 

Ch13:1 

VK1.27 IGKV1D-17*02 [F] 94.3 

Gacatccagatgacccagtctccatcttccttatctgcatctgtaggagacagagtcaccatcactt
gtcgggctagtcagaccattagcagttatttagcctggtatcagcagaaaccagggaaagtcccta
agctcctgatctatgctgcatccagtttggaaagcggggtcccatctcggttcagcggcagtggatc
tgggacagaattcactctcaccatcagcagcctgcaacctgaagattttgcaacttattactgtcaac
agcataatagtcaccctcc 

Ch13:1 

VK6.28 IGKV6D-41*01 ORF 95.3 

Gatattgtgatgactcagtctccagccttcgtctctgtgactccaggggagaaagtcaccatcacct
gccaggccagtgagggcattagcaactacttacactggtaccagcagaaaccagatcaagccc
caaagctcttcatccagtatgcttcccagtccatctcaggggtcccctcgaggttcactggcagcgg
atctgggacagatttcacttttaccatcagtagcctggaagttgaagatgctgcaacatattactgtca
gcagggcaataagcaccctca 

Ch13:1 

VK1.29 IGKV1-27*01 F 88.2 

Gacatccagatgacccaggctccatccttcctgtctgcatctgtaggagacagagtcaccatcact
tgccaggcaagtcagagcattagcaatgatttagcctggtatcagcagaaaccagggaaatccc
ctacgctcctgatctatgatgcaaccaacctgcacaccggggtcccatcgcggttcagtggcagtg
gatctggggcagattattctctcaccatcagcagcctggagctggaagattttgcagcttattactgtc
aacaggagtacagctaccctcc 

Ch13:1 

VK3.30 IGKV3-20*01 F 95.0 

Caagttatattgactcagtctccagccaccctgtctttgtctccaggggaaagagccaccctctcctg
cagggccagtcagagtgtcagcagcagcttagcctggtaccagcagaaacctgggcaggctcc
caggctcctcatctatggtgcatccagcagggccactggcatcccagacaggttcagtggcagtg
ggtctgggacagagttcactctcaccatcagcagcctggagcctgaagattttgcagtgtattactgt
cagaagtatagtagctcccct 

Ch13:1 

VK6.31 IGKV6-21*01 ORF 96.4 

Gaaattgtgctgactcagtctccagcctttcggtctgtgactctaaaggagaaagtcaccatcacct
gccaggccagtcagagcattggtagtagcttacactggtaccagcagaaaccggatcagtctcc
aaagctcctcatcaagtatgcttcccagtccatctcaggggtcccctcaaggttcagtggcagtgga
tctgggacagatttcaccctcactatcaatagcctggaagctgaagatgctgcgacgtattactgtc
agcagagtagtagtttccctca 

Ch13:1 

VK1.32 IGKV1-27*01 F 95.3 

Gccatccagatgacccagtctccatcctccctgtctgcatctgtaggagacacagtcaccatcactt
gccgggcgagtcagagcattggtagtaatttagcctggtatcagcagaaaccagggaaagttcct
aagctcctgatctatgctgcatccactttgcaatcagaggtcccatctcggttcagcggcagtggatc
tgggacagatttcactctcaccatcagcagcctgcaacctgaagaggttgcaacttattactgtcaa
aagtgtgacagtgcccctcc 

Ch13:1 

VK2.33 IGKV2-28*01 F 93.9 

Gatatcgtgatgacccagactccactctcgctgcccgtcacccttggagagccagcctccatctcc
tgcaggtctagtcagagccttctgagtagtaatggatacaactatttgaattggtacctgcagaagc
caggccagtctccacagctcctgatctattatggttctaatcgggcctccggggtccccgacaggtt
cagtggcagtgggtcaggcacagattttacactgaaaatcagcagggtggaggctgaggacgta
ggggtttattactgcatgcaagctctacaaactcctcc 

Ch13:1 

VK2.34 IGKV2-30*02 [F] 93.5 

Gatgttgtgatgactcagtctccactctccctgcccatcacccctggacagccggcctccatctcctg
caggtctagtcagagctttgtacacagtgatggaaacacctacttgagttggtatcagcagaagcc
aggccaacctccaaggctcctgatttataaggtttctaaccgggactctggggtcccagacagattc
agcggcagtggggcagggacagatttcacactgaaaatcagcagagtggaggctgaggatgtt
ggggtttattactgcgggcaaggtacaaaggttcctcc 

Ch13:1 

VK3.35 IGKV3D-15*01 F 94.6 

gaaacagtgatgacgcagtctccagccaccctgtctttgtctccaggggaaagagccaccctctc
ctgcagggccagtcagagtgtcagcagcagcttagcctggtaccagcagaaacctgggcaggc
tcccaggctcctcatctatggtgcatccagcagggccactggcatcccagacaggttcagtggca
gtgggtctggaacagagttcactctcaccatcagcagcctggagcctgaagatgttggagtttatta
ctgtcagcaggagagtaactgg 

CAK 

VK3.36 IGKV3-NL5*01 F 94.3 gaaatagtgatgacgcagtctccagccaccctgtctttgtctccaggggaaagagccaccctctcc
tgcagggccagtcagagtgtcagcagcagcttagcctggtaccagcagaaacctgggcaggct CAK 
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cccaggctcctcatctatgatgcatccagcagggccactggcatcccggacaggttcagtggcag
cgggtctgggacagacttcactctcaccgtcagcagcctggagcctgaagattttgcagtttatttct
gtcagcaggagagtaactggc 

VK1.37 IGKV1D-16*01 F 95.3 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaaagtcaccatcactt
gccgagccagtcagggtattagcagctggttagcctggtatcagcagaaaccagggaaagccc
ctaagcccctgatctataaggcatccagtttgcaaagtggggtcccttcaaggttcagcggcagtg
gatctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtc
aacagtatagtagttaccct 

CAK 

VK2.38 IGKV2-40*01 F 94.9 

Gatattgtgatgacccagactccactctccctgcccgtcacccctggagagccggcctccatctcct
gcaggtctagtcagagcctcttggatagtgaagatggaaacacctatttggattggtacctgcaga
agccgggccagtctccacagctcttgatttatgaggtttccaaccgggcctctggagtcccagaca
ggttcagtggcagtgggtcagacactgatttcacactgaaaatcagcagagtggaggctgaggat
gttggggtttattactgcatgcaaggtatagagtatcct 

Ch13:2 

VK2.39 IGKV2-40*01 F 90.5 

Gacattctgttgacccagactccactgtccctgcccgtcacacctggagagccggcctccatctcct
gcaggtctagtcagagcctcctgcatagtaatggaaacacctatttggattggtacctgcagaagc
caggccagtctccacagctcttgatctatgaggtttccaagcgggcctctggagtcccagagaggtt
cagtggcagtgggtcagacactgatttcacactgaaaatcaacctggtggaggctgaggatgttg
gggtttattactgcatgcagacta 

Ch13:2 

VK1.40 IGKV1-27*01 F 86.3 

Gccatccagatgacccagtctccatcctccctgtctgtatctgtaggagacggagtcaccatcactt
gccaggcaagtcagggcattagcaatgagttagcctggtatcagcagaaaccagggaattctcct
aagctccttatatataaagcatccaatttgcagacagggttagcatctcagttcattggtggtggatct
ggaatagatttcactctcaccataaacaacattcagcctgacgaggttgcaacttattactgccaac
aggagaatagttccccttg 

Ch13:2 

VK2.41 IGKV2-28*01 F 92.2 

Gatattgtgatgacccagactccactctccctatccgtcacccctggagagccggcttccatctcct
gcaggtctagtcagagcctcctgcatagtaatgggtacacctatttgcattggtacttgcagaagcc
aggccagtctccacagctcctgatctatttggtttccaaccgggcctctggagtccctgacaggttca
gtggcagtgggtcaggcactgatttcacactgaaaatcagccgggtggaggctgaggatgttggg
gtttattactgcgagcaaactctacaaactcctcc 

Ch13:2 

VK1.42 IGKV1-27*01 F 92.1 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacacagtcaccatcactt
gccgggcgagtcaaggcattaacaaggagttagactggtatcagcagaaaccagggaaagcc
cctacactcctgatctatgctgcctccagtttgcagacgggggtctcatctcggttcagtggcagtgg
atctgggacagatttcactctcaccatcagcagcctgcagcctgaagatgttgcaacttattactgtc
aacaggattataatacccc 

Ch13:2 

VK2.43 IGKV2-40*01 F 91.1 

Attgtgatgacacagactccactctccctgcccgtcacccctggagagccggcctccatctcctgc
aggtctagtcagagcctcctgcatagtaatggatacacctatttgtattggtacctgcagaagccgg
gtcagtctccacagctcctgatgtattttgcttcataccgggcctctggagtcccagacaggttcagtg
gcagtgggtcaggcactgatttcacactagaaatcagcagggtggaggctgaggatattggggttt
ataattgcatgcaaggtacacagcttcct 

Ch13:2 

VK2.44 IGKV2-40*01 F 93.5 

Gatattgtgatgacccagactccactctccctgcccgtcacccctggagagccggcctccatctcct
gcaggtctagtcagagcctcttagatagtgacgggtacacctgtttggactggtacctgcagaagc
caggccagtctccacagctcctgatctatgaggtttccaaccgggtctctggagtccctgacaggtt
cagtggcagtgggtcaggcactgatttcacactgaaaatcagccgggtggaagctgaggatgttg
gggtgtattactgtatgcaaagtatagagtttcct 

Ch13:2 

VK2.45 IGKV2-40*02 F 83.3 

Attgtgatgacacaaactccactctccctgctcgtcacccctggagagccagcctctgtctcctcctg
caggtgtagtcagagccttccatacaggggtgaaaaaacctacttgtattggtatctgcagaagcc
aggccagtctccacagctcctgatctattttgtttcaaaccgggcctctcgagtcccagacaggttcc
gtggcagtgggtcagacactgatttcacactgaaaatcagctgggtggagactgaggatgttggg
atttattaccgcatgcaaaatatagagcttcct 

Ch13:2 

VK2.46 IGKV2-40*01 F 93.3 

Gatattgtgatgacccagactccactctccctgcccgtcacccctggagagccggcctccatctcct
gcaggtctagtcagagcctcttggatagtgaagatggaaacacctatttggattggtacctgcaga
agccgggccagtctccacagcccttgatttatgaggtttccaaccgggcctctggagtcccagaca
ggttcagtggcagtgggtcagacactgatttcacactgaaaatcagcagagtggaggctgaggat
gttggggtttattactgcatgcaatatacacacattcct 

Ch13:2 

VK2.47 IGKV2-40*01 F 88.7 

Gacattctgttgacccagactccactgtccctgcctgtcacacctggagagccggcctccatctcct
gcaggtccagtcagagcctcctgcatagtaatggaaacacctacttacattgctacctgcagaagc
caggccagtctccacagctcttgatttatgaggtttccaaccgggcctctggagtcccagacaggtt
cagtggcagtgggtcagacactgatttcacactgaaaatcaacctggtggaggctgaggatgttg
gggtttattcctgcatgcagactacacaatggccccc 

Ch13:2 

VK2.48 IGKV2-40*01 F 90.8 

Gatattgtgatgatccagactccactctccctgcccgtcacccttgaagagccggcctccatctcct
gcaggtccagtcagagccttgtatacagtgatggaaaaacctatttgtattggtacctgcagaaacc
aggccagtctccacagctcctgatgtatttggtttccaaacgggcctctggagtcccagacaagttc
agtggcagtgggtcaggcactgatttcacactgaaaatcagcagggtggaggctgaggatgttgg
ggtttattactgcatgcaagctctacggtctccttc 

Ch13:2 

VK1.49 IGKV1-27*01 F 91.8 

Gacatccagatgacccagtctccgtcctccctgtctgcatctgtaggagacacagtcaccatcactt
gccgggcaagtcagggcattaacaatgagttagcctggtatcagcagaaaccagggaaagccc
ctacactcctgctctattctggatccagtttgcatacaggggtcccatctcagttcagtggcagtggat
ctgggacagatttcactctcaccatcagcagcctgcagcctgaagatgttgcaacttattactgtcga
caggattataatacccc 

Ch13:2 

VK2.50 IGKV2-40*01 F 92.5 

Gatatagtgatgacccagactccactctccctgcctgtcacccctggagagccggcgtccatctcc
tgcaggtctagtcagagcctcctggatagtgatggatacactcatttgcattggtacctgcagaagc
caggccagtctccacagctcctgatgtatttggtttccaaccgggcctctggagtcccagacaggtt
cagtggcagtgggtcaggcactgatttcacactgaaaatcagcagggtggaggctgaggatgttg
gggtttattactgcatgcaaactctacaaactcct 

Ch13:2 

VK2.51 IGKV2-28*01 F 93.5 

Gatattgtgatgactcagactccactctccctgcccgtcacccctggagagccggcctccatctcct
gcaggtctagtcagagcctcctgcatagtaatggatacacctatttgttttggtacctgcagaagcca
ggccagtctccacagctcctgatctatttgggttccaaccgggcctctggagtcccagacaggttca
gtggcagtgggtcaggcactgatttcacactgaaaatcagccgggtggaggctgaggatgttggg
gtttattactgcttgcaagatatacagcttcctcc 

Ch13:2 

VK1.52 IGKV1-12*01 F 90.2 

gatatccagatgacccagtctccatctgccttgtctgcatctgtaggagacagagtcaccatctcttg
ccgggcgagtcagaacatttatagtggtttagcgtggtatcagcagaaaccagggaaagccccta
agctcctgatctatgctgcatccagattgcaaagtgggattccctctcggttcagcggcagtggatct
gggacagatttcactctcaccatcagcagcctgcagcctgaagattctgcagcttattactgtcaac
aggtttatagtaaccctcc 

Ch13:2 

VK2.53 IGKV2-40*01 F 92.2 

Gatattgtgatgacccagactccactttccctgcctgtcattcctggagagccggcctccatctcctg
caggtctagtcagagcctcctgcatagtgatggatacacctatttggactggtacctgcagaagcc
aggccagtctccacagctcttgatctatttggtttccaaccgggcctctggagtccctgacaggttca
gtggcagtgggtcaggcactgatttcacactgaaaattagtcgggtggaggctgaggatgttgggg
tttatcactgcatgcaaggtacacagcttcct 

Ch13:2 

VK1.54 IGKV1-27*01 F 91.8 
Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gccaggcgagtcagggcattactaatgatttagcctggtatcagcagaaaccaggggaaactcct
aagctcctgatctatgaggcatccagtttgcaaagtgggattccctctcggttcagcggcagtggat
ctgggacagatttcactctcaccatcagcagcctgcagtctgaagattttgcaacttattattgtcaac

Ch13:2 
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aOpen reading frames (ORFs) were annotated based on gene family usage and position relative 
to the junction between the V and J regions, with the most proximal gene segment receiving 
number 1 (e.g VK5.2 correspond to family 5, VK ORF number 2 from the V-J junction, JK2 is the 
second J gene segment from the V-J junction). Since the locations of the contigs in the 
chromosome were unknown they were annotated as if following after the first assembled 
chromosomal sequence. F indicates functional. P indicates pseudogene. Annotations were given 
a dot (.) between the V family name and the family member gene number instead of a dash (-), as 
in the annotations for human Ab genes, to minimize confusion with the final annotations of the 
rhesus Ig loci that will be possible to do when a complete genome assembly is available. 
bClosest matching human germline VH gene was determined via IMGT/V-Quest. JK and CK gene 
segments were compared to allele *01. 
cHomology (%) between the rhesus and closest matching human germline as determined by 
IMGT/V-Quest or AlignX 
dRaw sequences are available via www.ensemble.org 
Sequences were extracted from genome assembly: MMUL 1.0, Feb 2006, database v. 66.10 
Ch13:1 corresponds to chromosome 13 region: 89,000,000-90,500,000 
Ch13:2 corresponds to chromosome 13 region: 112,900,000-113,700,000 
CAK corresponds to contig MMUL:1099548049606 

 

attattacagtacccctcc 

VK1.55 IGKV1-16*01 F 93.2 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gccaggcgagtcagggcattagcaataatttagcctggtatcagcagaaaccggggaaagccc
ctaagctcctgatctataaggcatccactttgcaaagtggggtcccatcaaggttcagcggcagtg
gatctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtc
agcatggttatggtatcc 

Ch13:2 

VK2.56 IGKV2-40*01 F 92.6 

Gatattgtgatgacccagactccactctccctgcccatcacccctggagagccggcctccatctcct
gcaggtctagtcagagcttcttggatagtgatgatggatacacctatttggattggtacctgcagaag
ccaggccagcctccacagcccctaatctattttgtttcaagccgggcctctggagtcccagacaggt
tcagtggcagtggatcaggcagtgatttcacactgaaaatcagcggggtggaggctgatgatgttg
gggtttattactgcatgcaatgtatagagtttatttc 

Ch13:2 

VK1.57 IGKV1-39*01 F 93.9 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gcagggcaagtgagaacgttaacaactatttacattggtatcagcagaaaccagggaaagcccc
taagctcctgatctatgctgcatccactttgcaaagtggggtcccatcaaggttcagcggcagtgga
tctgggacagatttcactctcaccatcagcagcctgcagcctgaagatgttgcaacttattactgtca
gcatagttatggtacccctcc 

Ch13:2 

VK2.58 IGKV2-29*02 F 91.8 

Gatattgtgatgacccagactccactctccctgccagtcacccctggagagccggcctccatctcc
tgcaggtctagtcagagcctcctgcatagtgatggaaatacttatttgtattggtacctacagaagcc
agggcagcctccacggctcctaatttatagagtttccaaccggttctctggagtgccagacaggttc
agtggcagtggatcaggcacagatttcacactgaaaatcagccgggtgaaggctgaggatgtcg
gggtttattactgcatgcaagctttacaaactcctcc 

Ch13:2 

VK2.59 IGKV2-40*01 F 92.2 

Gatattgtgatgacccagactccactctccctgcccatcacccctggagagccggcctccatctcct
gcaggtctagtcagagcctcctgcatagtaatggaaacacctatttgcactggtacctgcagaagc
caggccagtctccgcagctcctgatttatgggggttccaacagagcctctggagtcccagacaggt
tcagtggcagtgggtcaggcactgatttcacactgaaaatcagcaaggtggaggcggaggatgtt
ggggtttattactgcgtgcaagctatagcgtttcct 

Ch13:2 

VK2.60 IGKV2-29*02 F 92.9 

Gatattgtgatgacccagactccactctccctgcccgtgacccctggagagccggcctccatctcc
tgcaggtctagtcagagcctcctgcatagtaatggaaatacctatttgtattggtacctgcagaagcc
agggcagcctccacggctcctaatctatagagtttccaaccggttctctggagtgccagacaggttc
agtggcagtggatcaggcacagatttcacactgaaaatcagccgggtggaggctgaggatgtcg
gggtttattactgcatgcaagctttacaaactcctcc 

Ch13:2 

VK1.61 IGKV1-33*01 F 92.5 

Gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcactt
gcagagccagtcagggtattagcaactggttggcctggtatcaacagaaaccagggaaagccc
ctaagctcctgatctatagggcatccaatttggaaacaggggtcccatcaaggttcagtggaagtg
gatctgggacagatttcactctcaccatcagcagcctgcagcctgaagatatcgcaacatattactg
tcaacagcatgataattcccctcc 

Ch13:2 

VK2.62 IGKV2-40*01 F 91.5 

Gatattgtgatgacccagactccactctcgctgcccgtcacccctggagagccggcctccatctcc
tgcaggtctagtcaaagccttctgcatagtaatggaaacacctatttgcattggtacctgcagaagc
caggccagtctccacggctcctgatctataaagttaccaatcgggaatctggggtcccagacaggt
tcagtggcagtgggtcaggcacagatttcacactgaaaatcagcagggtggagcctgaggatgtt
ggtgtttattactgcatgcaaagtacaaaagatcc 

Ch13:2 

     
     

JK1 IGKJ1*01 100 gtggacgttcggccaagggaccaaggtggaaatcaaac Ch13:1 
JK2 IGKJ2*01 92.3 tgtacagttttggccaggggaccaaagtggagatcaaac Ch13:1 
JK3 IGKJ3*01 94.7 attcactttcggccccgggaccaaactggatatcaaac Ch13:1 
JK4 IGKJ4*01 100 gctcactttcggcggagggaccaaggtggagatcaaac Ch13:1 
JK5 IGKJ5*01 100 gatcaccttcggccaagggacacgactggagattaaac Ch13:1 

CK1 IGKC1*01 91.9 

gagctgtggctgcaccatctgtcttcatcttcccgccatctgaggatcaggtgaaatctggaactgtct
ctgttgtgtgcctgctgaataacttctatcccagagaggccagcgtaaagtggaaggtggatggtgt
cctcaaaacgggtaactcccaggagagtgtcacagagcaggacagcaaggacaacacctac
agcctgagcagcaccctgacgctgagcagcacagactaccagagtcacaatgtctatgcctgcg
aagtcacccatcagggcctgagctcgcccgtcaccaagagcttcaacagaggagagtgt 

Ch13:1 
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Table S4. Properties of the CD4bs-specific flow cytometric sorts. 

aCD4-binding site directed memory B cell 
bAll RT-PCR sequences were antibody specific 
cGE140 and GE145 were identical clones 

 

Animal F125 F128 

Immunization 2 weeks post imm 5 1 week post imm 5 

Probe 
gp140-F/ 

gp140-F-D368R 

gp140-F/ 

gp140-F-D368R 

Total PBMC 2552940 521082 

Total Memory B cell 

CD20+IgG+CD27+ 
102789 6990 

Total Memory B cell % 4.0 1.3 

Total Memory B cell Env+ 

CD20+IgG+CD27+gp140-F+ 
4737 270 

Memory B cell Env+ % 4.6 3.9 
aCD4bs Memory B cell 

CD20+IgG+CD27+ 

gp140-F+ gp140-F-D368R- 

287 34 

CD4bs % (of total Env+) 6.1 12.6 

Sorted cells 264 29 

Productive Ab sequences 

with matching HC+LCb 
25 (from 88 wells) 17 

Expressed MAbs Not done 11 

Env-specific Not done 9 (8 unique clones)c 
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Table S6. Antibody conjugates used for flow cytometric sorting of memory B cells. 

Antibody Conjugate Manufacturer Clone name 

CD3 APC-Cy7 BD Pharmingen SP34-2 

CD8 Pacific Blue BD Pharmingen RPA-T8 

CD14 Qdot 605 Vaccine Research Center, NIH M5E2 

CD20 PE-Alexa Fluor 700 Vaccine Research Center, NIH 2H7 

CD27 PE-Cy7 BD Pharmingen M-T271 

IgG FITC BD Pharmingen G18-14 

IgM PE-Cy5 BD Pharmingen G20-12 

 
 


