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Supplementary Figure 1. Intra-animal gene segment usage frequency scatter plots.

2/8



OmniRat vs. OmniRat Human vs. Human OmniRat vs. Human

10° ) 10° 3 10° >
2 _ i 2 2 _
. r?=0.9852 < |rr=07825 ./r2=0.2906
® 102 < 102 € 102
2 5 5
: £ £
S 1o = i -
2 10 >0 710
o v g g
VH ¢ b g 3 ”
E g g . - -
g0 gw g0 b
t » : S
< o VHL § g =
& 10 G 10 & 100 . "
° VH2 2 z i
> VH3 2 = .
1070 P o VH4 106 y 106
/ o VHs
/ VH6
107 7 o VH7 107 7/ 1077
W Wt Wt Wt Wt Wt 10° 1077 10 10 100* 107 107 107 10° 107 10 10° 10 107 107 107! 10°
VH Gene Frequency OmniRat VH Gene Frequency Human VH Gene Frequency OmniRat
10° ’ 10° / 10°
2 4 2 _ / 2 _
r<=0.9606 , r<=0.8919 / r<=0.1547
P /
107 Y - 107 107
k-] s ]
e 5 5
£ £ £
5 2 H
> > >
2102 . € 1072 € 102
DH ¢ 14 g ]
§ 7 g g
2 i & &
2 4 o om § §
8 10 S G 107 { © 10
T ; DH2 z e z o
o DH3 e / e /
o DH4 4 ’
o DHs
1074 DH6 104 104
o DH7
107 107 107 107 10° 107 1072 1072 10 10° 10 107 10 107 10°
DH Gene Frequency OmniRat DH Gene Frequency Human DH Gene Frequency OmniRat
10° 10° 10°

r2=0.9987 P r2=0.9942 | r2=0.9366 A

s c <
2 H H
: £ £
z 2
9402 5 > 107 Z 107
& e c <
g
JH ¢ = H H
ES 3 s /
g 2 L /
] g g
3 8 8
<] e
z Sz L] z [}
= s JH2 i -
1072 H3 107 N 107 -
° JH4
/ JHS / /
o JHE /
P 1 10° 102 10! 10° 2 10! 10°
JH Gene Frequency OmniRat JH Gene Frequency Human JH Gene Frequency OmniRat
10° . 10° 10°
2 — 4 2 - §
r<=0.9454 / r-=0.9466 o
z
107 ® 107 107
7
e L H H
£ £ £
S 102 T 102 T 02
S0 / 3o 3w
g -
VK : 7 2 2
g o g s g
g 10 v @ 10° “;l @ 10
5 / § 5 ]
g P 8 ; S %
o ¥ M /
¥ B b
10 ° VK1 107 10
o VK2
Fy VK3
/ VK6 / /
107 107545 1075 45
107 " 107 10 10° 107 107 107 102 10 10° 10 107 10 10 10°
VK Gene Frequency OmniRat VK Gene Frequency Human VK Gene Frequency OmniRat
10° 10° 10°

0.8495

=0.9979 e r2=0.9424

3 c <
2 § 5
z £ % £ f
£ . 5 * 5 4
& 2 2 ,
> z z
K 2 g f— g -
g /
o B z 7
H £ " g L
= o o
2 g / § 4
3 8 8
M = .
X . K
S K2
K3
Ika
o JKs
1072 4 1072 1072
1072 10° w 10° 1072 10°

1 1 1
JK Gene Frequency OmniRat JK Gene Frequency Human JK Gene Frequency OmniRat

Supplementary Figure 2. Intra-species and inter-species gene segment usage frequency scatter plots.
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Supplementary Figure 3. Gene segment usage segment frequencies. for a) VH, b) DH, c) JH, d) VK, e) JK. Species are colored

for all figures as in (a)
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Supplementary Figure 4. Naive Repertoire modeling with IGoR. a) Synthetic CDRH3 length distribution for each species.
Species are colored as in (c). CDRH3 lengths were determined using the ImMMunoGeneTics (IMGT) numbering scheme. b)
Synthetic VD insertion length distributions for each species. Species are colored as in (c). ¢) Synthetic DJ insertion length
distributions for each species. d) Combined Kullback—Leibler divergence (KL divergence) between pairs of OmniRat models
(blue), between pairs of human models (red), or between pairs of OmniRat and human models (purple).

5/8



® OmniRat Spleen @ OmniRat LN O Human

T S
IgM 0.8t °.
. 1.0
QRP gD
£ 0.16
19G . © s
900
00 02 04 06 08 10
b Isotype Frequency
0.30

0.25 Mean: 3.3

0.20 Mean: 6.4

Frequency
o
.
w

0 5 10 15 20 25 30 35 40
C IgM Nucleotide Mutations

0.16
0.14
0.12
()
9010
8 0.08
o
@ 0.06
g
Y 0.04
0.02
0.00

® OmniRat
Mean: 7.0 ® Human

Mean: 14.6

0 5 10 15 20 25 30 35 40
19G Nucleotide Mutations

Supplementary Figure 5. Class-switch recombination and somatic hypermutation. a) Sequence frequency by antibody
isotype. b) Variable heavy gene nucleotide mutation number distributions for IgM sequences. Species colored as in (c). c)
Variable heavy gene nucleotide mutation number distributions for 1gG sequences.
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Supplementary Figure 6. Kappa chain summary. Heatmaps of variable kappa (VK) gene usage in (a) and joining kappa (JK)
gene usage in (b). Columns are antibody repertoires and rows are gene segments. Data was scaled by calculating the Z-
score for each gene (row) and hierarchical clustering (Euclidean distance metric) was done. A dendrogram representation
of clustering is shown. c) CDRL3 length distribution for each species. Species are colored as in (e). d) Variable kappa gene
nucleotide mutation number distributions. Species colored as in (e). e) VJ insertion length distributions for each species.

7/8



Consensus Unique

Animal Name ID Tissue Raw Reads
Sequensus  Clonotypes
OR1 15653 Lymph Node 1,977,466 902,427 209,526
Spleen 1,583,450 1,189,591 364,080
OR2 15660 Lymph Node 2,206,738 1,240,589 321,648
Spleen 2,392,536 1,683,726 417,943
OR3 15661 Lymph Node 3,072,548 1,703,057 391,583

Spleen 3,895,355 2,555,076 633,635

Supplementary Table 1. OmniRat heavy chain sequencing summary.

Name Sequence* Step
IgM-OmniRat-RT ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNNNNNNNNNCAGTTGGGGAGGAC RT
1gG-OmniRat-RT ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNNNNNNNNNGGATAGACAGATGG RT

*'N's indicate Unique Molecular Identifiers (UMIs)

Supplementary Table 2. OmniRat heavy chain reverse transcription primers.

Comparison group Number of clonotypes

OR1, OR2, OR3 27,307
OR1, OR2 48,608
OR1, OR3 53,678
OR2, OR3 68,315
OR1 541,056

OR2 682,867

OR3 954,378

Supplementary Table 3. Number of shared clonotypes per Venn diagram comparison group from Figure 4a.
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