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Supplementary Table S1. Summary of Wyoming toad transcriptome analysis

Toad 6691 Toad 7039 Toad 7092
Total Trinity Genes 245,790 134,581 143,205
Total Trinity Transcripts 332,088 199,248 209,600
Percent GC 45.07 45.31 45.41
Contig N50 (ALL) 1,709 2,041 2,038
Median Contig Length (ALL) 371 426 425
Avg Contig (ALL) 820.4 969.95 961.91
Total Assembled Bases (ALL) 272,445,109 193,259,855 201,616,519
Contig N50 (LONGEST) 709 1,096 1,044
Median Contig Length (LONGEST) 319 337 337
Avg Contig (LONGEST) 555.6 660.94 652.23
Total Assembled Bases (LONGEST) EEMK{EoR k¢ 88,949,732 93,402,820
Total Paired Reads 79,216,573 61,479,313 65,858,371
Overall Alignment Rate 91.63% 90.71% 91.31%

BUSCO Assessment Results
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Supplementary Fig. S1. BUSCO assessment results from Wyoming toad transcriptomes.
BUSCO tetrapod orthologs were cataloged as complete and single copy, complete and duplicated,
fragmented or missing in each of the three toads (6691, 7039 and 7092).
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Supplementary Table S2. Duplicated sequences in all three Wyoming toads*

BUSCO ID OrthoDB Annotation Human Uniprot ID
EOG090701VI thyroid peroxidase P07202
EOG0907020N DEAH box polypeptide Q8I1X18
EOG090702QL | HBS1-like translational GTPase DI9YZVO0
EOG0907036F peroxisomal biogenesis factor 6 AOA024RDO09
EOG090703A7 transketolase P29401
EOG090704A2 | flavin containing monooxygenase 4 P31512
EOG090705SC | cholinergic receptor P02708
EOG090705ZM | tubby like protein 3 075386
EOG090706G4 | dopamine receptor P14416
EOG090706LB serine/threonine kinase 094768
EOG0907071S | Nucleobindin 2 VIOHW75
EOG090708E2 Nephrosis 2 QI9NP85
EOGO090708FT NIPA-like domain containing 4 QOD2KO0
EOG090709BR | potassium channel Q96T55
EOGO09070A0P | Coiled-coil domain containing 3 Q9BQl4

* BUSCO analysis, which identifies ultra-conserved, single copy genes, revealed fifteen duplicate genes in all three
Wyoming toads. These genes have been annotated via OrthoDB, however further enrichment analysis is impossible
with such a small set of genes.
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Supplementary Fig. S2. Summary of annotated transcriptomes based on GO terms

Gene ontology (GO) terms from Wyoming toad annotated transcriptomes and each group’s percent
contribution to total transcriptome. Biological process GO terms were chosen for this analysis as this category
includes the terms immune system processes and response to stimulus which include important immune
gene annotations. All three toads displayed comparable proportions of GO terms to one another..
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Supplementary Table S3. Representative Wyoming toad TLR transcripts and GenBank IDs

Sequence name Toad 6691 Toad 7039 Toad 7092
TLR1a GGUS01160622.1 GGUR01153850.1 GGUQ01094842.1
TLR1b GGUS01148135.1 GGUR01053790.1 GGUQ01193029.1
TLR2 GGUS01236735.1 Not identified GGUQ01144158.1
TLR3 GGUS01239741.1 GGUR01125592.1 GGUQ01122259.1
TLR4 GGUS01036104.1 GGUR01092862.1 GGUQO01142735.1
TLRS GGUS01267723.1 GGUR01011083.1 GGUQ01091435.1
TLR8a GGUS01251716.1 Not identified GGUQ01056653.1
TLR8b Not identified GGUR01052356.1 Not identified
TLR12 GGUS01208850.1 GGUR01100539.1 GGUQ01123333.1
TLR13 GGUS01005708.1 GGUR01162624.1 GGUQ01081784.1
TLR14 GGUS01235967.1 GGUR01048765.1 GGUQ01096496.1
TLR21 GGUS01313948.1 Not identified GGUQ01185422.1

Supplementary Table S4. Representative Wyoming toad MHC class | transcripts and GenBank IDs

Sequence name

Anabax-UA*01

Toad 6691

Not identified

Toad 7039
GGUR01113130.1

Toad 7092

Not identified

Anabax-UA*02

GGUS01278791.1

Not identified

GGUQ01004097.1

Anabax-UB*01

Not identified

GGURO01024835.1

GGUQ01038068.1

Anabax-UB*02

GGUS01018260.1

Not identified

Not identified

Anabax-UC*01

GGUS01183637.1

Not identified

GGUQ01038171.1

Anabax-UC*02

Not identified

GGURO01080688.1

GGUQ01038022.1

Anabax-UD*01

GGUS01214789.1

GGUR01025091.1

Not identified

Anabax-UD*02

Not identified

Not identified

GGUQ01038222.1

Anabax-UD*03

GGUS01191828.1

Not identified

Not identified

[-2-microgobulin

GGUS01148031.1

GGURO01189603.1

GGUQ01034849.1



https://www.ncbi.nlm.nih.gov/nuccore/GGUS01160622
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01153850
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01094842
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01148135
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01053790
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01193029
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01236735
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01144158
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01239741
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01125592
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01122259
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01036104
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01092862
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01142735
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01267723
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01011083
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01091435
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01251716
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01056653
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01052356
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01208850
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01100539
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01123333
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01005708
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01162624
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01081784
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01235967
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01048765
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01096496
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01313948
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01185422
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01113130.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01278791.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01004097.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01024835.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01038068.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01018260.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01183637.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01038171.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01080688.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01038022.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01214789.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01025091.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01038222.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01191828.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01148031
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01189603
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01034849
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SP
Anabax-UA*01 mmnsLRYYMTGVSAPGSGLPEYSEVGYVDDREIVNYNSESGRME

Anabax-UA*02 1 PN ARR ALY\ EDTHSLRYYMTGVSAPGSGLPEYSEVGYVDDREIVNYNSESGRME

[ary

Anabax-UA*01 61 PKVKWMEKVDPGYWERNTQIAKGNEAVNKHNVRTLMSRENQTGGFHIVQAMYGCERRDDG
Anabax-UA*02 61 PKVKWMEKVDPGYWERNTQIAKGNEAVNKHNVRTLMSRENQTGGFHIVQWMYGCERIDDG

Anabax-UA*01 121 GITVYDQHGYDGGEFMSLDTQTWT IPTMSQAQITAQRWNSPEEQWGQRYKNYLEIECKD
Anabax-UA*02 121 GITGYDQHGYDGGEFMSLDTQTWT IPTMSQAQITAQRWNSPEEQWGQRYKNYLEIECKD

Anabax-UA*01 181 WLQKYVENGREDLIANIVQOPQVKVSGQKKDDAMMLHCQVYGFHPRPVHVKWMKNKDDVHSY
Anabax-UA*02 181 WLQKYVENGREDLIAIVOPQVKVSGQKKDDAMMLHCQVYGFHPRPVHVKWMKNKDDVHSY

Anabax-UA*01 241 ETTHTLPNPDGTYQIRVSAEVIPKEGESYSCY
Anabax-UA*02 241 ETTHTLPNPDGTYQIRVSAEVIPKEGESYSCY

DHSSLKEPLNIVWEPSNRTVWVTPVVI
DHSSLKEPLNIVWEPSNRTVWVTPVVI

PV TP Sl o) S N R VA VVVILLAVLGIGGFLLYRRKKPDYKATSTSDTSSSDASDNAA
PV ET P Sl o) S A A VVVILLAVLGIGGFLLYRRKKPDYKATSTSDTSSSDASDNAA

Supplementary Fig. S3. Wyoming toad MHC class | UA sequences.

The two major forms of Anabax-UA were aligned. a1, a2, and a3 domains are color-coded blue, red and
yellow, respectively. Signal peptide (SP) and transmembrane (TM) domains are indicated above the
alignment. Identical residues are shaded the same color, except for gray which reflects structurally similar
residues. An asterisk indicates the presence of a stop codon.

Anabax-UB*01 1 SHSLYYCYTGV APGSGLPEFSIVGYMDDQQTELYNSDIGK
Anabax-UB*02 1 - SHSLRYYYTGV APGSGLPEFSIVGYMDDQQTELYNSDIGK

Anabax-UB*01 61 CIPVATWVRKERPEQWLKKTLTSKANEALFKHEVKIVMKRFNHTEGLHFAQVMHSCELKD
Anabax-UB*02 42 CIPVATWVRKERPEQWLKKTLTSKANEALFKHEVKIVMKRFNHTEGLHFAQVMHSCELKD

Anabax-UB*01 121 DGSIVSYEEFRYDGREYMYLDIKTGLFIPTMAEAQITTQRWNSPDVRAGQRIRNYLANEC
Anabax-UB*02 102 DGSIVSYEEFRYDGREYMYLDIKTGLFIPTMAEAQITTQRWNSPDVRAGQRIRNYLANEC

Anabax-UB*01 181 IDRLRRYVVYGREDLHANVQOPGVKVTGRESGEITKLHCLVYGFHPRAVDVKWMKNGIDEI
Anabax-UB*02 162 IDRLRRYVVYGREDLHIVOPGVKVTGRESGEITKLHCLVYGFHPRAVDVKWMKNGIDEI

Anabax-UB*01 241 PSYETTHVLPNPDGTYQIRVSVEVIPKEGESYSCY
Anabax-UB*02 222 PSYETTHVLPNPDGTYQIRVSVEVIPKEGESYS--

Supplementary Fig. S4. Wyoming toad MHC class | UB sequences.

The two major forms of Anabax-UB were aligned. a1, a2, and a3 domains are color-coded blue, red and
yellow, respectively. Signal peptide (SP) domains are indicated above the alignment. Identical residues are
shaded the same color, except for gray which reflects structurally similar residues. Neither of these transcripts
encode a stop codon and are likely 3’ truncated.
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SP
Anabax-UC*01 1 U GINNAAARI A N EIDSHSLRYYSIGVSAPGSGLPEFSIIGYVDDQQIELYSGDT
Anabax-UC*02 1 GG INNAAR) AN EIDSHSLRYYSTIGVSAPGSGLPEFSITIGYVDDQQIELYSGDT

Anabax-UC*01 61 GRSVPVAPWLSRNVGLEHWERRTRISKEYEALFKHEVKAAVKRFNHTGGFHFVQVMHNCE
Anabax-UC*02 61 GRSVPVAPWLSRNVGLEHWERRTRISKEYEALFKHEVKAAVKRFNHTGGFHFVQVMHNCE

Anabax-UC*01 121 MRDDGSTTGHQEYRYDGEEYMYLDIKSALFNPTMAEAQIITQRWNSPDIRKGEREKNYLE
Anabax-UC*02 121 MRDDGSTTGHQEYRYDGEEYMYLDIKSALFNPTMAEAQIITQRWNSPDIRKGEREKNYLE

Anabax-UC*01 181 SKCIERLKKYLEFGREDLIHIGDFe& ' SHVYNFATVPH*
Anabax-UC*02 181 SKCIERLKKYLEFGREDLIAVQOPE& KVTG-——---—-—

Supplementary Fig. S5. Wyoming toad MHC class | UC sequences.

The two major forms of Anabax-UC were aligned. a1, and a2 domains are color-coded blue and red,
respectively. Signal peptide (SP) domains are indicated above the alignment. Identical residues are shaded
the same color, except for gray which reflects structurally similar residues. An asterisk indicates the presence
of a stop codon.

SP
Anabax-UD*01 1 GANeNRAI ARG NEIDSHSLYYCYTGVTAPGSGLPEFSVVGYMDGQOVELYTSDIGR
Anabax-UD*02 1 AN R ARG NEIDSHSLYYCYTGVTAPGSGLPEFSVVGYMDGQOVELYTSDIGR
Anabax-UD*03 1 NN ANGEONSIDSHSLYYCYTGVTAPGSGLPEFSVVGYMDGOOVELYTSDIGR

Anabax-UD*01 61 SVPVAHWLKEKEDSKFWDELTRIRQYSETFFRNELKIAVKRENHTKGFHYVQAMLGCELR
Anabax-UD*02 61 SVPVAHWLKEKEDSKFWDELTRIRQYSETFFRNELKIAVKRENHTKGFHYVQAMLGCELR
Anabax-UD*03 61 SVPVAHWLKEKEDSKFWDELTRIRQYSETFFRNELKIAVKRENHTKGFHYVQAMLGCELR

Anabax-UD*01 121 DDGSTIGFNQYANDGSEFLFLDLQTKTFIPTMAEAQIITQKWNSWESGIRERVKDNDIVC
Anabax-UD*02 121 DDGSTIGFNQYANDGSEFLFLDLQTKTFIPTMAEAQIITQKWNSWESGIRERVKDNDIVC
Anabax-UD*03 121 DDGSTIGFNQYANDGSEFLFLDLQTKTFIPTMAEAQIITQKWNSWESGIRERVKDNDIVC

Anabax-UD*02 181 INRLNRYLKHGRQHLIYN3VQP cVK ' TGRESGEVTKLHCH| )4GFHPRAVD NE----

Anabax-UD*01 181 INRLNRYLKHGROQHLI¥NIVQP VK ' TGRESGEVTKLHCH| )4GFHPRAVD EﬁiNGIDEI
Anabax-UD*03 181 INRLNRYLKHGROQHLIJIIGDT:HY ' 'YQVFLL------ VI MSR-ENKYL . JRECKFSHL

Anabax-UD*01 241 PSYETTHVLPNPDGTYQIRVSVEVIPKEGESYS
Anabax-UD*02 = = —-—-—-—-—-—-mmmmm e
Anabax-UD*03 234 QRMEMSVIFI----------—------- IGR---

Supplementary Fig. S6. Wyoming toad MHC class | UD sequences.

The three major forms of Anabax-UC were aligned. a1, a2, and a3 domains are color-coded blue, red and
yellow, respectively. Signal peptide (SP) domains are indicated above the alignment. Identical residues are
shaded the same color, except for gray which reflects structurally similar residues. None of these transcripts
encode a stop codon and are likely 3’ truncated.
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Supplementary Table S5. Representative Wyoming toad MHC class Il transcripts and GenBank IDs

Sequence name

Anabax-DAA

Toad 6691

GGUS01080349.1

Toad 7039

GGURO01117947.1

Carlson et al, 2022

Toad 7092

GGUQ01148610.1

Anabax-DBA

GGUS01104323.1

GGURO01016231.1

GGUQ01047262.1

Anabax-DAB*01

GGUS01279675.1

GGURO01053143.1

GGUQ01049761.1

Anabax-DAB*02

Not identified

GGURO01053272.1

GGUQ01049863.1

domain

Truncated novel
class Il p1 GGUS01258414.1 GGUR01110179.1 GGUQ01029310.1
domain
Truncated novel
class Il p1 GGUS01090892.1 GGUR01054024 .1 GGUQ01039448.1



https://www.ncbi.nlm.nih.gov/nuccore/GGUS01080349.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01117947.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01148610.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01104323.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01016231.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01047262.1
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01279675
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01053143
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01049761
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01053272
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01049863
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01258414
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01110179
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01029310
https://www.ncbi.nlm.nih.gov/nuccore/GGUS01090892
https://www.ncbi.nlm.nih.gov/nuccore/GGUR01054024
https://www.ncbi.nlm.nih.gov/nuccore/GGUQ01039448
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SP

Anabax-DAA 1 i V---GNR 'IQSEFYQTQLP -  EFAFQFDDDE 'FNVD
Anabax-DBA 1 ISP FY| /HI§SQAVKVGNI  TOSNFYQTLEP '/ c EFMFQLDGDE . FHVD
Anabax-DAA 58 FDNKVVRWRLQQFGE| A - F AVGALONR V. TQONL°VYIKRSNNTAA-KAVTPIIHVFTE
Anabax-DBA 61 LQOSKDTRWRLPEFGK 'S/ I»TAGALONIcV KFNL.NYEKRSNYTKAKSVARDDIQVFTE

Anabax-DAA 117 EP,/VLNEPNKLTCFVKEIFPPVIKMSWLKNNQP /TVGV::»TDYYFASDLS YKFLYLAT
Anabax-DBA 121 MP VLGEPATLVCLATQFFPPVIKMSWLKNNEP  TVGV'/:TVYYPAPDGS jSKFLYLAT

Anabax-DAA 177 PAEG:VYTCSVEHAGLP 'NPTNKFW /|3¥AIZSH
Anabax-DBA 181 PQKG:VYTCSVEHNGLS NPTNKFW 'I3¥LIZOP

Anabax-DAA 237 Figel *
Anabax-DBA 241 Q S *

Supplementary Fig. S7. Wyoming toad MHC class Il alpha chain sequences.

Wyoming toad DAA and DBA were aligned. Identical residues within the a1 and a2 domains are color-coded
blue and red, respectively. Signal peptide (SP) and transmembrane (TM) domains are indicated above the
alignment. Identical residues are shaded the same color, except for gray which reflects structurally similar
residues. An asterisk indicates the presence of a stop codon.

Anabax-DAB*01 IIMGMLYCISFIFFILLIRLDFCRLSAZ
Anabax-DAB*02 IIMGMLYCISFIFFILLIRLDFCRLSAZ

DYMTESKFECHYLNGTQRVRYLHRVFYNQEEIV
DYMTESKFECHYLNGTQRVRYLHRVFYNQEEIV

Anabax-DAB*01 61 YFDSNKGYYIPKTEFGKPDADYWNKDKDLIEDRKSSVETFCKHNYGVWKAGAIERKVEPE
Anabax-DAB*02 61 YFDSNKGYYIPKTEFGKPDADYWNKDKDLIEDRKSSVETFCKHNYGVWKAGAIERKVEPE

Anabax-DAB*01 121 IVVALMPNHEEPSTVHHILQCNVFGFYPSEVEVKWYRNGQEETELVTS:-AL QNGDW'' YR
Anabax-DAB*02 121 IVVALMPNHEEPSTVHHILQCNVFGFYPSEVEVKWYRNGQEETELVQS/:'EP,{HNGDW:YQ

Anabax-DAB*01 181 ILVMLETEIQKGDTFTCEVHHSSLKAPHRVDW:IZeME SINTS
Anabax-DAB*02 181 ILVMLETEIQKGDTFTCEVHHSSLKAPHRVDWI:i{eSE] s Al

Anabax-DAB*01 241 R TPERVP) PHT*
Anabax-DAB*02 241 RER SI3PGQ LPQ*

Supplementary Fig. S8. Wyoming toad MHC class Il beta chain sequences.

Wyoming toad DAB*01 and DAB*02 were aligned. Identical residues within the 1 and 2 domains are color-
coded blue and red, respectively. Signal peptide (SP) and transmembrane (TM) domains are indicated above
the alignment. Identical residues are shaded the same color, except for gray which reflects structurally similar
residues. An asterisk indicates the presence of a stop codon.
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Supplementary Table S6. Sequence identity between bufonid TLR ectodomains*

92.8 52.26 52.26 52.73 52.26
ReE 52.26 52.24
) 52.26 52.24
i 52.73 53.44
OB 52.26 52.34

* GenBank sequence identifiers for Wyoming toad (WYT) TLRs are in Supplemental Table S3 and sequence
identifiers for common toad (CMT) and cane toad (CNT) TLRs are included in Figure 2.

Supplementary Table S7. Sequence identity between bufonid TLR TIR domains*

TLR8a, WYT TLR8a, CMT TLR8a, CNT TLR8b, CNT TLR8b, WYT TLR8b, CMT

* GenBank sequence identifiers for Wyoming toad (WYT) TLRs are in Supplemental Table S3 and sequence
identifiers for common toad (CMT) and cane toad (CNT) TLRs are included in Figure 2.
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