Table S3.

Nodule
Gene Clade Source Species LRR1 LRRV LRRVE LRRCP Figure Agsgz:’;‘;n Notes
Consensus | Entropy |Consensus | Entropy |Consensus | Entropy | Consensus | Entropy
G 1.01 G 2.85 K 1.95 S 1.03
1 0.11 L 0.08 L 0.04 L 0.04
P 0.04 T 1.65 \ 1.02 T 1.10
T 0.55 K 2.11 N 1.80 K 0.61
S 0.43 L 0.06 L 0.00 \ 0.00
T 0.04 T 2.01 E 1.93 E 1.08
E 2.10 Y 3.29 T 2.68 1 0.64
K 1.3 L 0.00 L 0.09 L 0.12
L 0.00 N 3.08 W 3.01 Q 101
Q 1.60 L 0.42 L 0.17 L 0.00 Kerose-
L 0.53 D 3.15 R 3.15 H 2.90 ABOD AL
i N 2.48 s 3.37 E 2.90 N 2.37 i ryeror
Lamprey | Pooled Al Combined Blood M 1.50 N 0.17 N 0.00 N 0.00 |[Figure sa| ¢o222570
N 0.92 Q 0.99 K 1.66 P 2.12 Erooas0s
Q 1.88 L 0.43 L 0.00 w 0.77 riyiivg
L 1.03 Q 1.96 Q 0.15 ) 0.81 priayris
T 1.86 Y 1.47 s 0.04
G 1.65 L 111 v 0.04
1 0.56 P 0.98 P 0.09
P 117 v 2.78 D 0.89
P 1.95 G 117 G 0.00
T 1.95 v 1.28 A 0.17
A 0.50 F 0.05 F 0.00
F 0.00 ) 0.66 ) 0.38
Q 2.06
VLRA ) 0.00 A 2.60 K 0.94 K 0.68
1 0.00 L 0.09 L 0.00 L 0.34
Q 0.00 v 2.30 T 0.51 s 0.00
K 0.00 K 2.25 E 2.06 K 0.54
D 0.00 L 0.00 L 0.00 L 0.00
A 0.00 T 2.05 K 1.85 E 0.99
K 0.00 Y 3.21 T 2.16 T 1.38
K 0.59 L 0.09 L 0.00 1 0.32
L 0.00 s 3.32 Y 2.86 F 2.52
D 1.17 L 0.49 L 0.47 L 0.00
L 0.00 N 3.12 R 3.16 T 2.78
K 1.48 N 3.37 N 2.55 D 2.47 KF314046-
Hagfish | Pooled E. stoutii Blood Y 0.54 N 0.00 N 0.00 N 0.00 |Figure s4| frSLOES
N 0.00 Q 1.32 Q 0.27 D 1.11
s 0.27 L 0.00 L 0.00 w 0.00
L 0.00 Q 1.45 R 0.72 D 0.00
s 0.00 s 1.98 s 0.74
K 0.61 L 0.24 v 0.34
L 0.00 P 0.05 P 0.00
s 1.24 P 2.97 D 1.03
P 0.57 G 1.00 K 0.73
T 0.77 v 0.95 A 0.70
A 0.27 F 0.00 F 0.00
F 0.00 ) 0.37 D 0.50
H 0.27
N 0.00 H 2.70 K 1.03 S 0.50
1 0.00 L 0.23 L 0.00 L 0.04
P 0.00 S 2.20 T 0.96 S 1.67
P 1.84 K 2.26 E 2.10 S 1.74
D 0.73 L 0.21 L 0.07 L 0.94
T 0.00 T 2.14 R 1.79 S 2.17
T 1.97 Y 3.28 T 2.30 L 3.12
Q 2.21 L 0.01 L 0.00 v 1.36
L 0.00 S 3.23 D 3.14 T 2.70
R 2.60 L 0.30 L 0.45 L 0.04
L 0.00 G 3.19 Q 3.13 T 3.04
N 2.51 E 3.38 T 2.41 N 2.84 Figure S2B
E. burgeri Blood F 2.46 N 0.03 N 0.00 N 0.04 (Top) and w;;zgl;{
N 0.00 Q 1.52 Q 0.24 P 0.13 Figure S3
S 0.90 L 0.03 L 0.00 w 0.04
L 0.04 Q 1.72 R 1.31 D 0.04
S 0.75 A 1.50 S 1.54
K 1.58 L 0.32 v 0.20
L 0.08 P 0.30 P 0.00
S 1.70 v 3.35 K 2.16
P 2.32 G 0.73 G 1.34
K 1.62 v 0.94 A 0.85
A 0.47 F 0.01 F 0.00
F 0.04 D 0.40 D 0.75
H 0.30
N 0.11 G 2.69 K 1.17 S 2.03
1 0.00 L 0.32 L 0.12 L 0.40
P 0.00 N 2.39 T 0.94 S 1.70
T 1.87 K 2.07 K 2.05 S 1.58
D 0.83 L 0.26 L 0.06 L 0.98
T 0.00 T 1.91 T 1.52 N 2.11
D 1.15 Y 3.34 R 2.22 N 2.94
R 1.63 L 0.02 L 0.06 1 1.44
L 0.06 D 3.29 E 3.18 M 2.77
D 2.78 L 0.37 L 0.44 L 0.00
L 0.00 N 3.11 G 3.16 T 2.99 -
, . Q 2.47 Y 3.32 S 2.31 N 2.84 F;ggﬁoiis AY964719-
Hagfish Pooled E. stoutii Blood S 2.54 N 0.11 N 0.06 N 0.00 and Figure AY964931
N 0.00 K 1.47 Q 0.25 P 0.00 s3
K 0.97 L 0.05 L 0.06 w 0.00
L 0.11 Q 1.49 R 1.37 D 0.00
S 0.42 T 1.74 S 1.07
S 1.41 L 0.11 v 0.06
L 0.06 P 0.08 P 0.00
P 1.30 P 3.27 E 1.79
R 2.19 G 0.72 G 0.25
T 1.12 v 0.85 A 0.87
A 0.32 F 0.07 F 0.06
F 0.00 D 0.37 E 0.68
H 0.51
N 0.05 G 2.71 K 1.13 S 1.59
1 0.00 L 0.27 L 0.05 L 0.22
P 0.00 N 2.29 T 0.95 S 1.71
T 1.95 K 2.23 K 2.11 S 1.70
D 0.77 L 0.24 L 0.07 L 0.97
T 0.00 T 2.08 T 1.73 N 2.18
D 2.00 Y 3.33 R 2.30 N 3.13
R 2.20 L 0.02 L 0.03 1 1.40
L 0.03 D 3.27 E 3.19 M 2.76
D 2.71 L 0.33 L 0.47 L 0.03
L 0.00 N 3.20 G 3.17 T 3.05
Q 2.53 Y 3.38 S 2.40 N 2.88 Figure 4
Combined Blood S 2.52 N 0.06 N 0.03 N 0.03 and Figure. /y\(g966447gl39]j
N 0.00 K 1.51 Q 0.26 P 0.09 sS4
K 0.93 L 0.04 L 0.03 w 0.03
L 0.07 Q 1.67 R 1.38 D 0.03
S 0.64 T 1.60 S 1.43
S 1.53 L 0.26 v 0.16
L 0.08 P 0.24 P 0.00
P 1.59 P 3.35 E 2.13
R 2.40 G 0.74 G 1.08
T 1.53 v 0.92 A 0.86
A 0.42 F 0.04 F 0.03
F 0.03 D 0.40 E 0.74
H 0.40
G 0.00 G 2.54 S 0.68 LRRVE not used in analysis.
1 0.00 L 0.12 L 0.00
P 0.00 T 2.00 A 2.27
A 0.50 N 2.63 K 2.03
S 0.00 L 0.12 L 0.90
T 0.00 T 1.98 E 1.92
E 0.50 Y 3.24 T 2.55
K 0.99 L 0.05 L 1.74
L 0.00 S 3.43 Q 3.00
Q 1.53 L 0.50 L 0.42
. . 9% s e N 3-1%  |Figure 5a| k3734027~
Monoallelic Y 1'35 N 0'50 P 0'00 (Bottom) KJ734078,
(blood) - - - and Figure| KJ751404-
N 0.00 N 0.38 w 0.00 58 (Left) KJ751454
Q 0.00 Q 1.05 D 0.00
L 0. L 0.
T 0. Q 1.
S 1. S 0.
1 0. L 1.




VLRC

Lamprey

P 1.35 P 0.47
A 1.84 v 2.87
K 0.00 4 0.80
A 0.50 v 117
F 0.00 F 0.00
H 0.50 D 0.36
g 0.00 T 2.83 5 027 TRRVE Tiot used in analysis.
1 0.00 L 0.00 L 0.00
P 0.00 T 1.66 A 1.66
A 0.67 R 2.39 Q 2011
s 0.81 L 0.00 L 0.94
T 0.00 T 2.18 s 1.75
E 0.68 v 3.29 D 2.17
R 1.16 L 0.24 L 1.19
L 0.00 A 3.22 Q 3.04
Q 1.70 L 0.39 L 0.00
L 0.26 E 3.01 D 227 .
. Figure 5A
Functional Q 2.52 Q 3.33 N 1.37
single Cell| P. marinus VLRC from Y 161 N 0.00 N 0.00 (2"203:” KKJJGS‘?QSS“};
VLRA+ Cells N 0.26 - 0.29 P 000 g Agure
Q 0.68 K 0.94 w 0.00
L 0.26 L 0.10 D 0.00
T 1.41 Q 1.20
s 2.28 s 0.80
1 1.35 L 1.12
P 1.69 P 0.71
A 2.26 v 2.75
K 1.77 4 0.85
A 0.51 v 1.36
F 0.00 F 0.00
Q 2.21 o 0.61
q 0.77 The majority of non-functional VLRC
1 0.88 sequences maintained in frame LRR1
P 0.93 modules, allowing for confident scoring
A 0.97 of diversity. Due to the nature of
s 0.88 frameshift and stop codon insertions of
T 0.77 internal LRRV and LRRCP elements, these
E 1.24 modules were not scored for analysis.
R 1.90
L 1.04
ton- i 130
Functional 5 3 oe
VLRC from : . KI649567-
VLRA+ and M b Figure 58|\ y649607
VLRC+ cel -
(blood) Q 1.62
L 1.20
A 1.01
s 2.78
1 2.02
P 2.53
A 2.81
K 2.42
A 1.82
F 1.20
Q 2.68
4 0.22 Q 237 3 139 5 160 Note that the "~ in the consensus
1 0.65 L 0.07 L 0.00 L 0.00 sequence refers to the fact some
P 0.22 T 1.89 v 0.99 A 2.03 internal LRRV modules contain 25 amino
A 0.84 N 2.52 N 1.73 K 1.54 acids, compared to the majority that
s 0.82 L 0.00 L 0.00 L 1.24 contain 24. Hagfish VLRC do not contain
T 0.22 T 2.16 E 2.04 E 1.58 any instances of LRRV with 25 amino
E 0.42 v 3.38 T 2.42 T 2.51 acids, thus when comparing the
R 1.23 L 0.00 L 0.00 L 1.82 entropies between lamprey and hagfish
L 0.16 s 3.23 W 3.06 Q 248 | Ligire sa species (Figure S38) the column
Q 1.68 L 0.30 L 0.00 L 0.66 o ng the gap was removed from
L 0.16 s 3.25 R 3.40 H EXCT PR analysis.
Q 2.57 N 3.05 E 2.65 N 176 | ditey: | kerasore-
Blood M 1.33 N 0.04 N 0.00 N 000 |4 v
gure S2A KC733164
N 0.27 - 0.21 K 1.33 P 0.00  [ESte S
Q 0.51 Q 0.95 L 0.00 w 000 |GOEOmS
L 0.18 L 0.07 Q 0.00 D 0.00 4
T 1.69 Q 1.57 s 0.00
s 2.35 s 0.59 v 0.53
1 1.22 L 1.09 P 0.10
P 1.02 P 0.20 D 1.35
A 2.28 P 2.84 s 0.00
K 1.87 6 0.93 A 0.79
A 0.60 v 1.08 F 0.00
F 0.16 F 0.00 D 0.14
. H 2.36 D 0.28
L. planeri G 1.00 q 2.57 5 1.87 Several (22/44) thymoid VLRC sequence
1 1.13 L 0.11 L 0.00 were amplified with an extra round of
P 1.00 T 2.29 A 1.86 nested PCR that results in the First 7
T 1.29 N 2.71 K 1.15 residues of the LRR1 being missed. This
s 1.68 L 0.00 L 0.88 region is generally the most conserved
T 1.00 T 2.12 E 1.15 of the LRRL and would not have affected
E 1.35 v 3.22 T 2.12 scoring. LRRVE not used in analysis.
K 117 L 0.00 L 1.76
L 0.00 s 3.05 Q 2.22
Q 1.66 L 0.58 L 0.62
L 0.00 N 3.04 N 2.70
H 2.39 N 3.25 N 1.15 .
Thymoid L 1.52 N 0.00 N 0.00 F('Mgi”drdel ES)A Keraosoes
N 0.27 - 0.62 P 0.00
Q 0.53 Q 0.84 w 0.00
L 0.51 L 0.00 D 0.00
T 1.96 Q 1.56
s 2.57 s 0.73
1 1.02 L 1.18
P 1.64 P 0.18
D 1.63 P 3.05
K 1.77 6 1.01
A 0.62 v 1.22
F 0.00 F 0.00
H 2.33 D 0.36
G .00 T 2.60 5 116 Note that the "~ in the consensus
1 0.08 L 0.14 L 0.00 sequence refers to the fact some
P 0.00 T 2.00 T 2.25 internal LRRV modules contain 25 amino
T 0.55 K 2.49 K 2.03 ids, compared to the majority that
s 1.03 L 0.09 v 1.28 24. Hagfish VLRC do not cont:
T 0.00 T 1.96 E 1.70 any instances of LRRV with 25 amino
E 0.24 v 3.40 W 2.48 acids, thus when comparing the
K 0.98 L 0.06 L 1.60 entropies between lamprey and hagfish
L 0.00 N 3.51 Q 2.80 (Figure S38) the column
Q 1.79 L 0.68 L 0.55 ing the gap was removed from
L 0.08 D 3.16 H 2.93 analysis. LRRVE not used in analysis.
N 2.59 s 3.21 N 2.38  [Figure S2A
L 4 AB507270-
Pooled " Blood Y 1.52 N 0.03 N 0.00 and Figure:
camtschaticun M ooz N o0 5 P o AB507373
Q 0.68 Q 0.77 W 0.08
L 0.22 L 0.00 0 0.00
T 1.95 Q 1.35
6 2.56 v 0.67
1 127 L 1.10
P 2.19 P 0.18
P 1.03 v 2.76
T 1.66 4 0.98
A 0.52 v 1.23
F 0.52 F 0.00
Q 2.49 D 0.65
] 0.00 T 2.45 H 47 5 061 Note that the in the consensus
1 0.00 L 0.05 L 0.00 L 0.00 sequence refers to the fact some
P 0.00 P 1.99 T 111 T 2.46 internal LRRV modules contain 25 amino
A 0.41 H 2.62 K 1.38 N 2.16 compared to the majority that
s 0.33 L 0.21 L 0.00 L 0.96 24. Hagfish VLRC do not cont:
T 0.00 T 2.04 E 1.72 Q 1.79 stances of LRRV with 25 amino
E 0.57 F 3.08 D 1.20 T 2.71 acids, thus when comparing the
R 1.10 L 0.00 L 0.00 M 1.65 entropies between lamprey and hagfish
L 0.00 s 3.44 R 3.12 F 2.96 species (Figure S38) the column
N 1.57 L 0.46 L 0.00 L 047 | ticure sa ng the gap was removed from
L 0.12 N 3.17 s 2.95 D 3.29 omy analysis.
Q 2.45 N 3.23 E 2.80 N 144 | :
P. marinus 8lood Y 1.28 N 0.05 N 0.12 N 0.00 Z‘A?sﬁsi’: Kg;fffgg
N 0.33 - 0.41 K 1.47 P [
Q 0.50 K 1.12 L 0.00 W 0.00 3
L 0.21 L 0.00 Q 0.29 0 0.00
Q 1.18 Q 1.40 s 0.00
T 1.88 v 0.91 1 0.41
L 0.83 L 1.05 P 0.00
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and Figure
sS4

KC244050~
KC244109

AB507269-
AB507373

KC733076-
KC733164

Note that the the consensus
sequence of other VLRC LRRY columns
refer to the fact some internal LRRV
modules contain 25 amino acids,

compared to the majority that contain
24. Hagfish VLRC and lamprey VLRA do
not contain any instances of LRRV with
25 amino acids, thus when comparing the
entropies between lamprey and hagfish
(Figure 4) or lamprey VLRC with lamprey
VLRA (Figure S4) the column containing
the gap was removed from analysls As
this group was only used for these
analyses, it has not been included in
the consensus column for LRRV.




