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Figure S1. Comparison of the molecular function (a) and cellular component (b) non-redundant GO-terms
associated to the functional annotation of the ORFs obtained from the Soapdenovo-Trans k-mer 63, SPAdes k-
mer 31, Trinity k-mer 25 assemblies and the non-redundant ORF merge. Blank spaces represent absence of genes
associated to the non-redundant GO-term.
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Figure S2. Comparison of the biological process non-redundant GO-terms associated to the functional
annotation of the ORFs obtained from the Soapdenovo-Trans k-mer 63, SPAdes k-mer 31, Trinity k-mer
25 assemblies and the non-redundant ORF merge. Blank spaces represent absence of genes associated to
the non-redundant GO-term.
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Toxin classification (Top 20)
(254 out of 328 ORFs)
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Figure S3. Top 20 families classification of the ORFs of interest from the merge annotation obtained from the BLAST (Arachnoserver + ToxProt) and HMM
(hmmcompete) prediction strategies.



Toxins 2022, 11, 408 S4 of S24

Table S1. List of the molecular function, cellular component and biological process GO-terms uniquely identified in the Trinity k-mer 25, SPAdes k-mer 31 and

Soapdenovo-Trans k-mer 63 functional annotation.

GO Category  # of total terms Soapdenovo-Trans SPAdes Trinity

"G0:0030554 adenyl nucleotide binding"
"G0:0043168 anion binding"
"GO:0043169 cation binding"
"GO:0003677 DNA binding"
Molecular function 29 "G0:0019899 enzyme binding"
"GO:0000166 nucleotide binding"
"G0:0017076 purine nucleotide binding"
"G0:0035639 purine ribonucleoside triphosphate binding'
"G0:0032553 ribonucleotide binding"

"G0:0016788 hydrolase activity, acting on ester bonds"

"G0:1990904 ribonucleoprotein complex"

Cellular component 33 -
"GO:0000278 mitotic cell cycle" "GO:0006508 proteolysis"
. "GO:OOO608? .organic aci.d metabolic process” o "GO:?007346 regula.tion of mit(.)t.ic szll ?'ycle" "GO:0010564 regulation of cell cycle process”
. . GO:0044093 positive regulation of molecular function GO:0016570 histone modification . . K . .
Biological process 113 N . R . . GO:0019752 carboxylic acid metabolic process
GO:0046907 intracellular transport GO:0032259 meth-ylation N R
GO:0050877 nervous system process

"G0:0060284 regulation of cell development" "G0:0043436 oxoacid metabolic process”
"G0:0060341 regulation of cellular localization" "G0:1901361 organic cyclic compound catabolic process”
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Table S2. Summary of the mature toxins from the merge transcriptome of Pamphobeteus verdolaga obtained with the BLAST (Arachnoserver + ToxProt) and HMM

(hmmcompete) prediction strategies.

Cluster Given name sequence_id I,_IMM BlastZC?O Cys Length Proposed mature sequence
family_name annotation
Huwentoxin-1
U- family, HaTx Kappa-
1 theraphotoxin ~ Pv_sp_15215.t1 subfamily theraphotoxin- 6 35 GCGYLFGRCQNDADCCKHLGCKRIPKYCAWDGTES
-Pv7c (IPRO11696;PF077 Grla
40;)
Huwentoxin-1
U- family, Jztx 36 Kappa-
1 theraphotoxin ~ Pv_sp_10596.t1 subfamily theraphotoxin- 6 36 DCRKMFGGCEKDENCCKHLVCKPTLNYCLWDGTFPW
-Pv7a (IPRO11696;PF077 Grla
40;)
Huwentoxin-1
U- family, Jztx 36 Kappa-
1 theraphotoxin ~ Pv_sp_11628.t1 subfamily theraphotoxin- 6 36 DCRKLFGSCEKKADCCKYLGCKRTVKYCAWDGTFPW
-Pv7b (IPRO11696;PF077 Grla
40;)
U- U-
. . . ELGESCEHSSDCSSGCCMKRKSAKSQCNRKAKIGEPCSGGQIKLDLYTERCPC
2 theraphotoxin =~ Pv_sp_12576.t1 =~ MIT-like CsTx-22  scoloptoxin(18) 10 69 EKGMSICSDEIHKCLA
-Pv12b -Erla
U- MIT-like AcTx
. famil R NRAVGASCRFSSQCSSGCCVRTKPGGIRSCARKGKKGDLCSEQQIKGGAYVD
2 theraphotoxin ~ Pv_sp_11319.t1 (IPRO202 02},"PF 175 Colipase 10 73 YCPCEKGDGHCQTGKQSKCLA
-Pv12a 56)
SGPVCGTDGRTYDSLCDIDVAKCQGHPVEFKNFGTCPERARCEAQRALLMK
QGNQMFVPECNTDGSYAEVQCHKSTGYCWCVDKDGKPVRGSSVKQRRPNC
SSAGRRPNNRRRTSRGRRQKKGCNSSDRAMFENSNLIDIFESEYNRLEEPPLTTS
U- AGDDADPLTDTHQKAVVQWKFNQLDENGDNYLKKPEVRDLRRMAKKIVK
. Thyroglobulin- PKVCAKTFAKYCDLDNDKKISRSEWSVCVGVDINNEEVNIMDQVLDDAPAV
3 the“})phomxm Pv_sp_3139.t1 li};<e irotein SPARC 2 510 DHRAANPSSRSLSIRPELWDSQRQHLKHDGRLNAENDGSTVELDEKEEEIQ
-Pvola DCETARRAALENHRQDPAAGIYIPECNKEGFYMRAQCHKSQKFCWCVHVRT
GKPLKGTTTQGVKPDCESARSSTRQFKGCSFQKKQDFLDELVQSFVQEVMED
AKNKSLSVEAPTHERAARWKFAYIDSNSNEVLDKREWKVFKREWQSFHKDS
KQKKRLRKCWRNLPRFCDENNNQKITMDEWLMCTGITRDFKAGPAVTSG
U- Arthropod Group 10 SGLDFIGYGNYCGFGGEGKPVDDIDRCCKMHDICYDFAQNDDCAEDPNVVY
4 theraphotoxin ~ Pv_sp_11450.t1 = Phospholipase A2 secretory 10 116 KIKYGWQQKSFGVQCSFSQSKCMKVVCICDVRFAKCLKNYINEYNNSNKHE
-Pv17a (IPRO01211) KDLQELLEEVQQMS
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phospholipase
A2

U-
4 theraphotoxin
-Pv18a

Pv_sp_12864.t1

Arthropod

Phospholipase A2

(IPR001211)

Phospholipase

A2 S5D387 10

122

DLLDLADMFEELTQLDPTEYIPYGNWCGYGGDGEILDRIDRCCEIHDRCYGK
VSENVCSNEQVHIINYQWNRENDTITCDGNTSKCEMEACMCDRDVVLCIHK
HNGDYSHEVRYVRENQTKN

U-
5 theraphotoxin
-Pv52a

Pv_sp_1293.t1

Angiotensin-
converting
Enzyme
(IPR033591)

Acetylcholines
terase

514

GKLVNIDGNEVTAFLGIPYAEPPVGDQRFKRSVPKQSWSGVYDTTKKPPPCM
QYSTKDFPWMTKSTPSEDCLYLNVWVPGNMNFFELGFKSKPVLLWIYGGGFF
SGSSELDIYNGATLAAVGKVIVVTVNYRLGSFGFLTSGTPEAPGNMGMHDQY
LAMDWYVKNNIKYFKGDPDMITLFGESVGGVSAGLHLISPLSRNLFRRAIMESG
APYHPLAAGNQSVMVYVSNLFATAAGCANDTVTIFTDSKKVIDCLRKTDSRQ
LATVESSLLEKVPYFFLPIYGDDLFPVDAITAMDKGDFKHTEVLIGNNLDEGA
VLLHYISPGIFGSQHASQLDKQQAAAVITGLFQNSTNPPPQVVSEFYLNDISDT
DSSTIIKAVVDSYGDFIINCPSVLFAEKFSKGGEAFYYQFTHRSSNSPWGKWKK
ACDFWRNYFVPSMGATHFEEVPFVEGDPVRNSSQYTAEEVTESRTVMKIWTT
FARTGVPTVPKTEGWPKFTESRRLYLELNPKRLRIGEGPH

U-
5 theraphotoxin
-Pv56a

Pv_tr_11548.t1

Peptidylglycine

alpha-amidating

monooxygenase
(IPR000720)

Acetylcholines
terase

528

HWEGEYNATFLPPPCYQNYTIKFYWTPDVERMTEDCLYLNIWVPGSVQETKP
KAVFVWIYGGAFNVGSSELDLYNGAILASRGNMVVISENYRVGMFGFLTTSIP
EAKGNMGMFDQILALKWIKANVHFFGGNSELITLAGESAGAMSAALFLLSPV
TRGMVKRVILQSGGIIHPMSTHLKATMFKVAEQVSLFTGCSNNNVSLTTNPKI
VIDCLKNLPPNAISEAEGLLMKIFPITASPYSGEDFMPRNPTDMLIDGDFQDTE
VLFGCNRDEGSNFLVFVAPEYFGIYGAGAPTMRKRLSAYIIKTIFERTEQKNNT
RDIVRFYVEGRGNRKLRNEGSDDGDETDYFKTAIYDSIGDYMILCPTVENADF
MSVREKPVYFYMFTHRPSTTLNAKWMGATHFDEVPFVFGRPLSDDKNYTEE
DKTISQRMMDRWIAFTKTGNPNIEGEIEWPHYKWNEPLYLDINAEEKIKLKP
DDYRCEFWRARFGSTLDHFRSDTNVDTSIGTVSTKKVPFVLLMMCVMLLTMT
RT

U-
6 theraphotoxin
-Pv20a

Pv_tr_1740.t1

Venom Kunitz-
type family, Long
Kunitz domain
containing
protein
(IPR002223;IPR02
0901;,PF00014;)

Tissue factor
pathway 10
inhibitor

136

YCPGDLDLGDICSLGPEPGVPGTNISCLAYFPRYYFNGLSGECDIFIFGGCGGN
HNNFYTKEECEKFCPPVPQIPFDPTECGQYPEPGDCRAYLQRFHYDKESGDCK
EFTWRMWWKQKQLQDAGRMQRHMWWSGDV

U-
6 theraphotoxin
-Pv55a

Pv_tr_3827.t1

Venom Kunitz-
type family,
Native Kunitz
toxin subfamily
(IPR002223;IPR02
0901;PF00014;)

Tissue factor
pathway 34
inhibitor

527

GPVCSDPKISPRVCKDECVKVTCPQHPEAICLADPCHNCVISFVSVDGTPVTC
EDKCRQPLTAGNCRSFLPHYHFNQSSNRCEQFIYGGCHGNDNNFETLETCQE
ECEKKVPMCDQPKDVGLCRAQMFRWFYNKQTHKCEKFVYGGCGGNDNNEF
ETVEECERMCPDLVICPWVNVNGESLEPCSRSEACGNATCPGNADARCVVD
PCTCGPTFVDKQGHSVSCVAETLEESTSLRTMSVAQHTRCESMLKRHLIVGDS
SYVPQCDDKGEFYPVQCTQEKGSKAQCWCVDEAGMQLPSSSTFPKGTKTCK
LVKVQKVEVTLAFKHKDASYSETMVSAIKRLIEQFLMDMKAEYDKLSVIVRPD
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ATHVMFTLLSDNKVQLAFQLEEMVRMOQGIFIILPEAEMPVDYRASHFYHILDS
KAEVQEEDNSVIANPISSVKLEKERGWATFLSFTVIGVFGFFILIYVVPLVIHRRR
QKKGEEEPTRSSLVGMVENNITYGVVGKKAADKNSSASDIPKEVIVQTVEAEY
ETL

WAEECQILTYDGILGKYVEDYGSCGQNIFVSNEKVPWTFVGEAWFAERYDES

therapi'otoxm N Sefrii Zi;‘;:im Cysteinetich 1o YGSYNNSVSEVGHYTQMVWNGSHRLGCGFHYCAKDVKKPFYNYVCNYCP
R, -P- mel venom protein MGNDPKRLGMPYSSGKPCSECIKHCKYKKLCTNTCPYADLWVNCAQLNVT
WNDWLCSNPEHQRHRGCRATCLCPGKVI
LHNMYRSNVTPPAADMNFMEWDEYLAKAAQDWANGCRFMHAFPPYVEP
GSMGQNLYMGHDPTGVRALLLWNEEYIYYDIKTLDCVPGKQCGHYTQLAW
U- Cysteine rich GLIPRLIike GDSKSVGCGMKRCAIRRFLVVCHYSPIGNIAGYAPYNIGKPCSQCRTGAGGL
theraphotoxin ~ Pv_sp_3922.t1 secretory protein . 32 331 CANNMCVTKELCERSPEKCEYDCPLKCRNCGTLDKESCKCTCSDGWDSLDC
-Pv36a type 3 protein 1 SRSCKNAHDRCGKNPGWPSVTSCPMNNHAVADTYCRKMCGKCRGVQWSD
PEKLCCNGTVCANGYILSEKQNSCTCDLLCPGPLCYITPDYDVLETTSADVGSS
HHTKAVYGSFTLVALINFLLIPSVHGL
TTKSPCEKSAKAETYLDTAADMISRVKENLPKDGGVCKCPRKPMDCEQLLNC
u. Fibrinogen C GHTQSKVYKVWPKNRIIDGGISVECDMETDGGGWTVVQRRGDYKRASDFEN
. Tachylectin 5A domain- KKWKEYKTGFGDKERDFWLGNDNIYALTNQRKYYLKIDLQDSENNTRYAFY
theraphotoxin ~ Pv_sp_6678.t1 L. 8 262
s (IPR002181) containing DQFWIDNESQNYKLHVYDYFGDAGDSLAPTHGGQMFSTTDRDNDKSSTQH
protein 1 CAAKYKGGWWYNECFEANLNGLYDMNGNSVGEEGIKWNSWKSDESLTFTE
MKLRPVDY
QFSVLGNELRTEMTSLRIVASSSGSRCGSVDFTDDDDDLQETGIQGRASPRSGR
RVSGNSLAGGSASSVEDTLDVLVQSLGNSTREIREEIHQGIQDIDSKLTSISRLSC
U- Tachylectin 5 SEGLETSESVVSARKIPPPQQDVAAKSEVCSRVARNVTSPQSCADLRRGGATC
theraphotoxin ~ Pv_sp_2022.t1 (PRO02151) Ficolin-2 8 363  DGVYVIFPQNVRAVRTLCDMTTEGGGWTVLMQRGDFNNKMSSFHKNWASY
-Pvd2a KNGFGDVEGEFWIGNDVIHLLSAQDENILRVNLEAFDDDVLNLTYSSFSVAD
ENDNYKLRLGVTVGTPSPASNSLRYHSNHPFSTFDKKNDNFEQNCAATYKG
GWWENGCYFGFLTGEYFRPGEKRENWQGILWYDWKGNASLKGAQMKI
Venom Serine NATICTASVLSPVTCLTAAHCVADDNGNAQNPSYVGMVLGTLSADGTGGLI
U- protease Transmembran ASVAEIIVHPNYNEGGTLQNDIAIVKLSSPVVFTEKIQPVCLGSAPPPFSKCTISG
theraphotoxin Pv_so_5176.t1 (IPRO01314;IPRO0 e protease 10 220 WGKFLHILGVSNVLRYSPHQIVYFDFICKIGYSNENPTTQLCIEGLGLGSCNGD
-Pv25a 15 4)’ serine 9 SGGPLVVQRNNRLEQIGVVSYGRPVICNAPIIGLVVYTEVYAFRDWVLQVSND
PQICIA
PVCECGSNSKPLQTRVVGGKNAAAGDFPYATGLLASYNIIFGRQVLGTMDYT
- Venom Serine PYCGGTLITDKHVLTAAHCVRDRTASQIRLDVGEYSIEDKKESRIIRDARSLLK
theraphotoxin  Pv_sp_7148.t1 protease Coagulation 10 278 HPKYVPKVFRNDIAIIELAEPVKLNSKLKAAWLPPQDARIASGTPVTVYGWGR
R -°P- (IPR001314;IPR00 factor IX LDYEGGRPQVLQMLQMPVVSRSECQEHLVTPITPNMLCAGGEQGKDACIGD

1254)

SGSGLTTKRKDENVVVGVVSFEGRKCALPHIAGVYTKVSGESDWIYENTRSTEC
QPCIASLEDFAEDSQ
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U-
theraphotoxin
-Pv37a

Pv_sp_1715.t1

Venom Serine
protease
(IPR0O01314;IPRO0
1254)

Serine protease
hepsin

14

334

DGCLTVDNGAGECTVFMECRQAVVELKTKFPTICTWDGDVPIVCCPKEKQE
DIDDDMLPRTLRLADCGRRAAVAKRPTIAGGVEAQPGAWPWMAGIYIRNFG
RDVFLCGSAIVSDKYVITAAHCFGQRGGSVIQTARYAIFVGSLKVKEGTLHTLS
SITTHPQYKPREHYNDLAVIEVRERMTESTYVRPICLPSPGEFQDIDGEDVTVIG
WGDQDFGGVQASVLREVTVQVIANKDCNDAYTKLRGSSIPEGITNKFICAGV
PEGGKDACQKDSGGPLMVARDGVWSLVGIVSEGYQCAQAGYPGVYTRITEYI
DWLDESINVEDSSPVPVAQ

U-
theraphotoxin
-Pv39a

Pv_sp_4039.t1

Venom Serine
protease
(IPR001314;IPR0O0O
1254)

Coagulation
factor XI

12

341

TPCPLANLQCCPFPSNETESLEDDGYEHSPVLYLDDDDNDNQSGMENPRGTT
VPYSQTQQTVTPSSVEEVILFEPTQNLACGQAPYEPFIAGGVESDPFKWPWMA
SIFQRFTVARPHKFLCGGSLINTRYILTAAHCCVAGANNIPRPASAFLVRMGS
NHLDQGGEDFSVSKVIVHSNESYSGQYNDIALLRLGTKVAYTDRVAPVCLPD
VSLAEQDLEGLLATVVGWGATSVGGEHQQTLHEVEIPVVPTEDCVLAYSRIKS
AAFLARGSTHVLCAGLKEGGKDSCKSDSGGPLMMQSDGIRWTIVGIVSFGHR
CAEPGFPGVYTKITHYLEWIHSNAIE

U-
theraphotoxin
-Pv40b

Pv_sp_6027.t1

Venom Serine
protease
(IPR001314;IPR0O0O
1254)

Serine protease
27

14

344

SVIYPTDPPFQEVCDEANTICKEAASCPDFNTQTEICGWNGSRPMVCCTERRN
TGKTEKLHPNTECGIQGGTNRQAVSRISKRQAGLEIEHGEPPIVGGKDVEPESF
PWMGALDKVAYRKNHRFLCGSSLISPRHLLTAAHCFQRGDDKTPQKFSVRL
GAHGLKDGTRYSIRTIVIHPGYNFRQNYNDIAVLTLAEEIPPSQKSLPICLPEAE
AGRRENLVGRSATVIGWGHTSYGGVNSRVLOMVSIPIVDTGKCNSTYMTIVH
RTFPRGITDDFLCAGVEEGGKDSCQNDSGGPLQISDGGRFIQVGIVSFGYGCA
EPGFPGVYTRVASYVPWINEVMAKTL

U-
theraphotoxin
-Pvdla

Pv_sp_3053.t1

Venom Serine
protease
(IPR0O01314;IPRO0
1254)

Complement
C2

10

362

ALFMITDGEPNVGDLGITPRDAASSLKEKNDFEIFTVGIGKGINTDFLTSIASEP
PESHVFILKKYSQLKDMISIIRTLPEERPKPGPEKCGYIDESRKPTEYERWPWLA
AVYTSFPKADVQQPGHFKMSLCAGALICRDWVLTAASCFHETNRREIVLSLR
EVFVVAGEHNILEIDKSQKNYYATDVQTHPDFDPFNPLLNNLALIRLNEAVPL
NITFRPICLPRTDLIRPLHEDLATNTSTAGWGRPLKLGFTHGINAATTNFENLRT
KPIALAEEGECLRRLKRKAMGNIFCAGVGESDCLGTIGSPIIAQDPNTEIRHILG
VLTDKSDCNQGYSQFLELRRYIPWIDGITNSCRLRHQM

U-
theraphotoxin
-Pv40a

Pv_sp_5436.t1

Venom Serine
protease
(IPR001314;IPRO0
1254)

Enteropeptidas
e

14

368

SVTFPGGSSNRDGCEDSPKGTVCVVSSRCPGFNRNMKRCGWSNLEPKVCCEE
KKLAPVSLPQNLNCGIRPKRNPSGALRKKRETAQDRLWRALQLSKSIESLPLN
APEPGLGLRVSKPSVVGGQEVEPLSYPWMAALDKKTYGTNFRFHCGASLISG

RHILTAAHCFLKGEEKSPTNFTVRLRAHLKTGGTRYNVRKIEIHPGYNGRENY
NDIAILILSREVSITDYVSPICLPQAETSRVRNLTGTTAHVLGWGHTSYGGVDS

QVLLEASLPVVDTAQCNAAYKNVASRSFPRGITNYLLCAGYNEGGKDACQN
DSGGPLQVLTNNRWEFQIGIVSFGYGCAEPGFPGVYTRVSRYVPWIEEVMSKTS

U-
theraphotoxin
-Pv43b

Pv_so_7495.t1

Venom Serine
protease
(IPRO01314;IPRO0
1254)

Proclotting
enzyme

14

381

IGSPCVTPDRREGQCVLVTECPVLLRVNNENRLRRFICGYEDEVPKVCCPEESI
GGQPQTPRPPTRRTPPPPPRTPTPTRRTPTPARRTPTPTRRTPSPRPPQPITPPSV
PGRSRPDFLPSDCGHSNTTKTRIVGGREAEKGAWPWMAVVYQTKRGGRKSP
DCGGALVSRSHIVTAAHCVVGRGIEPLSPSVLSVRLGEHDLYSDDDDMNPVEI
NVRSVRRHDRFDPRTYRNDIAVLLLERPVEFNPNIQPICLPYDSLKDEDLTDRS
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GFVSGWGTTSENGASSNVLREVSFPIVDDEFCRDAFRQDLPITDVYICAGTAD
GSKDSCQGDSGGPLMLPGRGGRFYLIGVVSFGKRCAEPGYPGVYTRITKFLDW
LTQNLSS

U-
theraphotoxin
-Pv43a

Pv_sp_2944.t1

Venom Serine
protease
(IPR001314;IPRO0
1254)

Transmembran
e protease
serine 12

14

429

SIIFPKESSETEEEGPQPCVTPRGRNGHCVIVTRCQLLWNHRRNYSLLRRLNCG
YQGEVPKVCCPVHSTPSTQQTTTTITTTTTTPSPVSTGRPYPQRGRRPLAGIPLL
PPHEEPGTRGQAALDRSGSVTKKLPSGSSQESIGSNKGVNNSKLATIGRNYDEI
ISLLPKECGKNDVPLRRIVGGHESIIGAWPWLAALYLTRRGIKTAECGGALVT
AKHVITAAHCTVNSRRGTTFDASQIIVRLGDHDLDSDEDGLTPVEVRVSNIIK
HENFVLRTFQNDIAILELVSSVQFHKYVTPLCLPYGVFQGDDLAGRNAFVAG
WGTTSFDGPASSKLLEVQLRIWENSDCEGVFRRDVPITNVNLCAGDGDKDAC
RGDSGGPLMLPYRDGKFYMVGIVSFGKKCAEPGIPGVYTRITAFLDWIANNIK
STL

U-
theraphotoxin
-Pv47a

Pv_sp_3992.t1

Venom Serine
protease
(IPR001314;IPR0O0O
1254)

Serine protease
27

14

449

CRYRRTPGTCKRRSECNQPTRRVCRVGLDPIVCCLDRPDEDHKPSIIFPQETPQ
QRPRPTTRKPSIIFPQETPAPRPKPSTPRPRPSTPRLRPSTPRPRPSTPRPKPPQAA
KPPPPKPAPQKVPDLTFPGCGSRSPSVPDNNARTSARIGGSGGRSSRRRGFWR
SKREISASYDAGDLDVNEPAVKKRFKROQMFRPVVVGGIMAKPNSWPWMTAV
FKKSTPGSTSRFLCGASLISTLYVISAAHCFDAERGNIDPSKFTVSLGAHNTRDG
TEYPVESIKIHPNYQQRQYYNDLSILKTARPVKLTNKVYPVCMPQPTIVSRIVT
HQNVTITGWGDTSFGGVGSKVLHEVSFPVVPQRQCNASYAKIASSTFPRGITD
NFICAGLEEGGKDACQGDSGGPLVMNTVEDKWVQVGVVSFGYGCAQPGFP
GVYTRVEKYTQWLYDNSDLGRQ

U-
theraphotoxin
-Pv49a

Pv_sp_3247.t1

Venom Serine
protease
(IPR001314;IPRO0
1254)

Serine protease
27

14

475

CSTGEGRAGICVAKRYCREAVASPRQTLTACSGTSGFYCCPVPTARSSEDSSSS
DQAPPAAPVRPTPSAVGTSTPRRDIRYPESDSRYRPGSNAEQSDYSSSSSSTHD
GKYRYPDKDDSPRETRVKEPDNTNSGSRHYHGEVRLPNRDKPSTKRPIYEDQ
DRKHVPNNNSRRPSVQRTTSSLPRRNDRSQEKYTTPTSLIKFPEEYKPPHPPAP
ACGQKPYELFIAGGEESRQHEWPWMYVAIFRRHSSPKPNTYICGGSLINRRYILT
AAHCFIHNYVILPASTFVVRLGAHYLDSGEDYTVANLVVHQNHSGSDFFNDI
ALIRLASEVFFTDKIAPICLPTREMSYKTFVDRMATVAGWGSTAFYRIADSRVL
QHVSVPVLLNEECSSAYSRVRGAAFLARGTDHIICAGLREGGKDACLGDSGG
PLMLKGDDDDSWTVIGIVSLGYKCAEPGYPGVYTRVTHYLSWIYSNMKN

U-
theraphotoxin
-Pv54a

Pv_sp_3640.t1

Venom Serine
protease
(IPR001314;IPROO
1254)

Neurotrypsin

28

524

VEVLVNGQWGNVCVDNWQYKEAQVVCRQLGYPLGALEATKRSQYGTGTG

NYVLCGLICFGNESSISECGLDIFPCSRCSRGKAAGVVCREYEKTCPEYYFKCQ

NDRCVDYGSVCDGFDDCKDGSDEFPSLCKEPEVRLVDGNDKYSGRVEIKFLN
IWGTICDDTFDDKDAQVICHSLGFRGPATAHGNAFFGPGNGVIWLDGLHCN
GSEAKITRCPRERWALHDCKQYEAAGVTCSSPQGHDLIESMECGIESGDHISP

NYEFRRLPGRSSLKLKEINRMTSPMLSSRATALRFPARRRVARMVEFSEKITLLA
SFPWIADVRYHAQGKSYHACGAAILSEFFIVTAAHCVNKHTKRDYIIRVGEFD
QNKKDRFEEDFEVERIITHEKFNEAVRLNNDIALVKLRQKAKRGIHFSEDVRPI
CLPTPETPYLPEIWAAVGGWGITEHSTKSSILRLAYVPLLSPVQCKGFTDYGTN
KIRPGMLCAGHIDGGSDACKADSGGPLVTKFENGRSTLLGIVSWGHGCGEA
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U-
theraphotoxin
-Pv59a

Pv_sp_2198.t1

Venom Serine
protease
(IPR001314;IPROO
1254)

Neurotrypsin 18

655

SCGSGRCPGNRNQDSHPGGNNNKDNPGGRDKDRPAILGPDDWPSSSTGGRP
GIGSDYQPDTVGGGGGSDKDRPAILGPDDWPSSSTGGRPGIGSDYQLKPGGE
GTYEKDDYVPKPVSGGGGGGRDDYNPKPVTGGGGGGGRDDYNPKPVRGGG
GGGARDDYNPKPVRGGGGGGRDDYNPKPVTGGGGGAGGERDDYNPKPVR
GGDDYNPKPVRGGNDDYNPKPVRGGNDDYNPKPVRGGDDDYNPKPVRGG
DDDYNPKPVRGGNDHNPKPGKEPWSPDTDRHPKPIPESNDNPKDDSYNDGS
SKDNIRENIRPGGNCICVPYYQCKDGHIVTDGAGIIDARRKPNNEEELPLDGK
FKPPSCGPFHVCCNTPETSTVKPYEHRCGVRNPSGINSRILSPSNAGEADFGE
WPWQAAVLKSEGTVNIFQCGGVLIDKYHVLTVAHCVFHLRKYNVFPLKIRLG
EWDTQSTSEFLAHEDYKVSKIITHPEFRNHSLWNDLAILKLEEAVLFAPHIDTV
CLAKHDENFAGQNCVVTGWGKDAYKGGTFSNVMKEVAVPVIDNYNCEEM
LRKTRLGRFFQLHEGFLCAGGEHGLDSCKGDGGGPLVCYRKDRSYALAGIVS
WGIDCGQPGVPGVYVKIQKFLDWISKNTGLQLEDYWPKSY

U-
theraphotoxin
-Pvé6la

Pv_sp_435.t11

Venom Serine
protease
(IPR001314;IPRO0
1254)

Prothrombin 56

993

ILPIGNLDIGLGVNVNGKPEPKPQCDPTDITCTCGIGGRSIFIRVPQCTYAHRW
KTKCKPCDKMEPKDVCPKFQNCLQCHLNGGDQCASCPPRKFGNWCENDCF
CENGGDCDRSGRCICLPGFAGLRCERRKGCPPPQLVAPPLQENRQPPNNPAT
IVYACPSDYVLRGSPAITCQPEGQWSGSPPQCLRKCPVLSAPANGRLEYTSNES
VEGTSAITRCNDNFQLVGQSTIHCLPGGVWSSSLPRCKRLSSCSDPGSVAHSTR
HIESSNGLQTGPFLEGTQIQYSCLEDYEQMGTDTITCLSDGKWSDERGVCLKV
SSISPDCSTRGEEIAEEIGVPVRILCPPECANGAPRLWGTSIYKKESAVCPAAVH
SGIVINTGGLVDVISNGEYDHFVGSNLNNVRSQSSDDRADSFRFNKVPPLVIS
KDKEGCPKNLLRLQKSCVYASNNRRNKAEAEAICKNLGLHLSFADSDEERK
NLFAVLSEKGITKIWTEKAENHRADGTAPNSCETASISDANTITEEPADCQMR
TNFVCAYGSNIRPLASCQDQGTLTNGQPKAVGKIGDVFYVGSSIEYTCDTLHY
MKGERIVYCTSNGTWSAPKPTCTRLNTCEAPQVPIGGGVKYFPPLSNGGTQRS
GDVRTAIQASRMARLPAGLAAPVPASLSGSSPPQDEEEIENIELPPGVYRVGTR
AMYDCESRYYQLVGSRTRRCESRGNWSGRPPTCIPVCGRSDSPRSPFIVNGNA
SDIGQWPWQTAIARWLPDYSRWFVLCGASLLNERWVITAAHCVTYAASTLPI
DPDRFQVYVGKYHREDSKDDEHVQVKKVHEIHIHPDYDPNLFDADIALLQLE
TAVQLNSRVQPVCLPSEQTSRENLNEGRQGVVTGWGMNENETYSETLQQAV
LPVVSHGTCEKGYRDSKLPLTITDNMYCAGFAQGKTDACSGDSGGPMVFLDE
SAKERRWILEGIVSWGSPSGCGHANQYGGFTTVSKFLDWIHLFF

10

U-
theraphotoxin
-Pv28a

Pv_sp_8942.t1

Protein disulfide-
isomerase
(IPR005792)

DnaJ homolog

258

EEEKLLVLFTEECCSCTECVETEVLLGAMSADIENTENLPIVKLKKTDMRKSYG
VKTVPSLVFIRNGKPVQFDGQFEKEALFIWIQDNLDPATTHLDDHNFEHLTQ
AATGATTGDWLVAFYSTACFKESNILTNMEGAGSHLRNRVNVALVDTEKSP
ELVQRFKIKHCPEIIFFRLGKMYRFSLSESSALALKRFAEGFYKNSKSETVPVPKS
PFDKLIEQLFESTRQYMFELTVEMITLTLVVMFIILSVLKKGQE

11

U-
theraphotoxin
-Pv30a

Pv_tr_4119.t1

Protein disulfide-
isomerase
(IPR005792)

subfamily C 6
member 10
Protein
disulfide- 6

isomerase A5

283

KLTVQSMVNFLKDPSGDMPWEEDEHAQDIVHIPDANALGKVLHKEKVPIML
MFYAPWCGFCKRLKPEYEAAATELKGHSILAAMDVNKPENSIVRKHFNITGF
PTLLFFEGGNLKHKYDGENNKDSIVSFMRNPTKQPEKPKEPEWADTPSDVVH
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LTDATFMSEIQSEPSVLVMFYAPWCGHCKKMKPEYVTVAARLKQQNIPGML
AAVDATKEKTLADQYKINGYPTLKYFRNGEFQFDVSLRTADQIEEFMMDPKE
PPPPPPPEKEACSSHVLCTMVWPLQ

11

U-
theraphotoxin
-Pv33a

Pv_so_7333.t1

Protein disulfide-
isomerase
(IPR005792)

DnaJ homolog
subfamily C
member 16

296

YDLHGEEGLKDDFGSGWQGSFRSWNYYYESFGIYDDDPEITLSRSDFEQSVIG
ARDTWFINFYSPQCSHCHHLAPAWRALARELEGVIRIGAVNCEEDWMLCRQ
QNIHSYPSLMMYPQQTKYRGSRDTDSMVDYVLQQLPDVVIEITGHNFQELVS

REEYKVHPWLISVCKEDEECLSSEALRKLSLILEGLVNVAKAEYGLDRAVCDK
LDCRSLITFYSNLSLPVETVAVHQIKETEVKPVLNEVLLLLPGATEMTEEMFQN
VRKGDSLSYKPWLIHFTKSSLKESDGNMDTEL

11

U-
theraphotoxin
-Pvd4a

Pv_tr_7700.t1

Protein disulfide-
isomerase
(IPR005792)

Protein
disulfide-
isomerase

434

TEEHVLVLNKDNFDEAVKDKNVLVEFYAPWCGHCKALAPEYAKAAEKLEE
EKSEIKLAKVDATEETELAEKHGVRGYPTIKFFRDGKILEYTGGRTSDDIIRWLK
KKTGPPASDLSSADGAKSFIEGSEVVVVGFFKDQDSKDAKVFKDVAAEMDDY
PFGITSDDVVYNELKASKDGVILFKKFDELRNEYDGELSDEELKKFVKSNSLPL
VVEFSHETAQKIFGGEIKAHNLLFISKESADYSEKVETFKKVAKDFKNKVLFVT
INTEEEDHERIMEFFGLKKEEAPTMRLIKLEEEMTKYKPETAGISEDEIRNFVQG
VVDGKVKQHLLSEDIPEDWNKEPVKVLVGKNFDEIAFDKSKNVLVEFYAPW
CGHCKQLAPIYDQLGEKYKSSADVVIAKMDATANELEHTKINSFPTIKLYRKD
TNEVIDYNGE

11

U-
theraphotoxin
-Pv46b

Pv_sp_3707.t1

Protein disulfide-
isomerase
(IPR005792)

Protein
disulfide-
isomerase

448

VHEHDTILVEFFAPWCGHCKRLAPEYDQAAAALKKADPPVPLAKVDCTSDS
GKDTCSKYGVSGYPTLKIFRGGEFSSEYNGPREADGIIKYMKSQVGPSSKELKS
VEDAETFLSKDDVVIVGFFKDTSSKLKEEFLKVADKMRESSTFGHTVEPEVLSK
YEFSEQIVLFRPKKYWSKFEPQAVQYTGSADKGQIQQFVKETYHGLVGHRTH
DNHEDFKAPLIVAYYDVDYVKNVKGTNYWRNRIMKVAQNYKDKVNFAISN
KDKFSAEVEDYGLTTKGDKPIVAARNTKLQKFNMKEEFSIENFEKFVQDFVD
GKLEPHLKSEPVPETNDGPVKVAVAQNFEELVTENTKDVLIEFYAPWCGHCK
KLAPTYEELGTRMADEDVEIVKMDATANDVPAPFEVHGFPSLYWLPKNQKS
SPQRYEGGRELDDFIKYISKHATDELNDYDRK

11

U-
theraphotoxin
-Pv48a

Pv_sp_3723.t1

Protein disulfide-
isomerase
(IPR005792)

Calsequestrin-
2

467

VCHLTAENYTTVLSAAEVAVVVEFTAPQPTKQPTVCPTELDNFAEVSAQVLRK
KNIIVCEASADLLTSQQTAPVPQVNAGDVYIYKKGQGVPYYGRRSTPALLSFL
FKVNGTQVNVITGKIDKIAFDAVQGTKIVGFFMQGTADYNAFEEAAAKLSPS
VAFYVAFDRVVAKHLKLETVGQIHLIKPLEKTPIPCPQNPASAADIEAFVGSQ
KGAILTKMNEHNLYDPQLLDPSRTLVLAIGEEASSFGGYFYHLVTKLVRNNT
NNTEFEKLNIVWIEPQIFPTIHLMMSELETTLGIPNKLPAFGTVNITSMQSAWL
NTALLNTTSDKTSDEANLKILQDFLSSVINNTIVPVKIGSQSFVQMPASQVVAE
GSDVLLECVIENLVGDCLWLRNGQNIGFNLARFTQYSWRGDQTAGDCSLQIT
GIQKGRDDGEWVCEVTGDAENPTVTSSPAKIAISGAADTLAKSEL

12

U-
theraphotoxin
-Pv38a

Pv_sp_4280.t1

Cystatin
(IPR027214)

Cysteine
proteinase

339

SLSQMYKLDYFNCDLDSSKGQRSVSDKEHIERGMFADFVAKFSKVYESEEEEE
LRFRIFQENLEKIKLHNDLERGTAKYGVTKFADLTATEFRKYALGFRPDLLDE
DNPLPLASTPKDPIPTSFDWRTKGIVTEVKDQGQCGSCWAFSTTGNIEGQWAI
KKTKLVSLSEQELVDCDKVDEGCNGGLPSNAYKEIIRLGGLEGEKDYPYEGED
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EKCNLNKTEVRVYINSSLAISQNETEMAAWLVKNGPISIGINANAMQFYYGGI
SHPWKFLCSPKNLDHGVLIVGYGVHSYPLFKKTLPFWIIKNSWGATWGEQGY
YRVYRGDGTCGLNLMATSSVVD

Huwentoxin-1

U- family, Lectin Kappa-
theraphotoxin ~ Pv_sp_10092.t1 subfamily theraphotoxin- 26 FCTFLVHAAPAKKRQRFFCVIDSSTQ
-Pv5a (IPRO11696;PF077 Grla
40;)
Huwentoxin-1
U- family, Jztx 36 Kappa-
theraphotoxin ~ Pv_sp_14704.t1 subfamily theraphotoxin- 30 DCRQWKQPCNNQYRCCKGSYCAMVCIQMWG
-Pv6a (IPR011696,PF077 Gr2c
40;)
Magi-1
U- superfamily, Ltx4 Ul-
theraphotoxin ~ Pv_sp_8204.t1 family theraphotoxin- 37 CLGENVPCDKDRPNCCSKYECLEPTGYGWWYASYYCY
-Pv8a (IPR012627;PF080 Talla
92;)
U- Huwentoxin-1
theraphotoxin  Pv_tr 110741 (0 Oiirg;é};]PF - Ul'“g;?j?xm' 37  KCKPYGQKCKTPQDCCSEACSSDNECSNREVVLMLYG
-Pv9a
40;)
U- Plectoxin Us-agatoxin-
theraphotoxin ~ Pv_tr_16283.t1 superfamily 42 ACVRRGSSCDGKPNDCCPNSSCRCNLWGTNCRCERAGLFQQW
Aola
-Pv10a (IPR004169;)
U- .
theraphotoxin  Pv_sp_11289.¢1 ; ggg;tzlrlzl) Cystatin-C 69 SEXQEQE%ETZ%LTTCKKEEVDYKDINACEFQDNISTYRKCDVHYRNLD
-Pvlla
Peptidylglycine Peptidyl-
U- alpha-amidating glycine alpha- LPLLMPDVQPMQKETYLCTAYKMPRSDYEYIVEFEPNATMHTAHHILIYGCSL
theraphotoxin ~ Pv_tr_15647.t1 monooxygenase amidating 107 PGRWERDSPRLVWDCGEMVGVHRGFISGPTCSSGSQIITYAWAKDAPPLKLPE
-Pvl4a (IPR000720) monoo:ygenas VS
Insulin-like
U- Letcine rich growth factor- LAKNNLTQISAGDFDSYPHLGLLVLDDNCVSEIENDALGRLEYLMRLWLNG
theraphotoxin  Pv_tr_14111.t1 peptide binding 164 NCLSKVPPNLPPSLLALYMEENRLTELTSYSFKGLVKLEQLFLQRNDIRYLEIC
- = protein AFCDLVSLQSLDLQANQIENLTAGVFANLTNLQTLDLSQNILKLLDSRCFEAP
-Pv2la (IPR032675)

complex acid
labile subunit

CSYTEL




Toxins 2022, 11, 408

S13 of S24

NEDYHLPSSESVTMESDAKSQENGTVTEGNVTLTNATSGSENKTSVKVECLLG

U- Protein disulfide- Tﬁgij&’f‘“ ELEEGEIPAVHLINGTMLIKIFSAPANNSTAGECSIVMFYSPYCVFSARA APHF
theraphotoxin ~ Pv_so_6369.t1 isomerase containing 8 231  NALARVFPGVKCYAVDAMTNGNLHLRYGLVAVPNVMLFHKGKPIARFNET
-Pv26a (IPR005792) _ HLNLERLVTFIEKYTGLQYNGTLNVTSADMSGPVPSTLSKKVDYVLILAWIFTI
protein 15 CCMCYGFSKSTLCHKIIESV
I“S/_f;“élf‘:z;loxm Dm::;grm YIELALILDQAFFEMHNSPPKEVIGN AIQMINCADLHYHSLNASISLVHIELWT
U- Cahsogay’ metalloprofein EDVIHVEPNIEQNLQNIQEYLEQQYDRRSMDATHMLSGA AFNDSVSGAAETD
theraphotoxin ~ Pv_sp_3913.t1 sobfamily o 12 255  SICTVKAVGITKVGNIHQTHVTSHVITHMLGHNLGMYHDHDCCTCPYKSGC
Pv27a (PROI2626PF0SO  containing HMLNHIQSVQPFHFSSCSIEDYFRTLRKGYGVCLENMPMLRESICGNGILEKG
’ \ EECDCGTSEVGMDIATRETAQLLTISVHSCGEV ALKQQIQFVTRG
91,) protein unc-71

ADALEQMSGSSSGDSSHQEKQCRDLRENFDCMLWQTSMCLKREEQDSNSDV
u. Uss. IWKTWRYLGGFCEKYINWW ANPCFQRDDIKRCESRLPSKSNSLDGQSCRMFV
heraphotorin Py, fz_ 201541 Thyroglobulin- heraphotoin- 18 ,gy  NFRDCVTSIASNSCSNSDRSLLGSYFTEKGKQKAWRCPKDSDMTSLPAASAQ
BN —- like protein Cota QTDRRYPDMYGDSGDSSCLVNARTELRDCQDRFQNAQSEAMRRDDSDMRN
HQLCCGLVAYKECLEGAKEKCGPSDTGRIDNIYKTAESQVKVDCTETAESCK

GNGASSITPTNAAATYFLLYLGYFFSVKTL
APAGCPPADLISPCQCRSFVSAQVKCENVYDLEIVRSALSHRFPHGLRTLHISN
SNILVLPDHAFTNISLTRLLIDGSNIRQIDEDAFAGQEDLLFLSLQNDRLFDVPI
SALSRLTQLRALILSDNLLIFLGQDAFADLDHLINLVLRNNRISRIERGVFPRNL
U- Leucine rich Leucine-rich DTLSLSGNLLTTLNRTLIGLSHLSWLFLFDNRLTSLKGELNGLEKLELLSLSNN
theraphotoxin =~ Pv_sp_2844.t1 peptide repeat protein 6 442 QIPDLEDSLGDLHSLEILDVSYNNLHRVGNSLRSLSSLKKLDLSENYFTELESDS
Pv45a (IPRO32675) soc-2 homolog FSSLSQLTQLDLSGNQLMTVSLSLNYLGSLHRLNLSANDLTSLEYEDLKGMSR
LRELDLSHNKLKNLDGTFGFQLSELTVLKLQDNQLKRLHRSLKNLRDLKVLD
VRDNQLTTLHTSQMKHNKQLEILEIGGNPLSCDDDHLHDVLKDLKTRMVKV

TGQPFCYLDENTL

VPDVYWVAVGFSNRGLVTNADFCFLWTDKRGKNQLQDVWTDEAGYVNVD
DHNDCELLNLKRRGHVTRLAWSRKFDTCDPQDYYIEDGTTHVVYAVGKGPI
RRLEGIRIVNEKHGFQRVHLLKNLAPAPVFPDDTQTITINNDKVHVPALETTY
Peptidslgiycioe WCSLHLLPKGFENKKHIIQYA ASIQEGNEPVVHHMEVFHCEVSPEQKLPPWN
U- alpha-amidating Dopamine GPCHSDEKPTVLEACKRVLAAWAMGALPFYYPEEAGLPIGGPDFSRYVMLEV
theraphotoxin  Pv_sp 279541 T PIEIIE T8 beta- 14 535  HYNNPELKADWIDSSGITLWYTPTLREFDAGVMELGLEYTDKMAIPAHQESF
Pv57a (PRO00720) hydroxylase TLTGYCVSECTRAGLPPEGIVIFGSQLHTHLTGIVVYTKHIRGGQELPELNRDN

HYSTHFQEIRFLKRRVRVWPGDALLTTCHYSTMDRQNITLGGFAISDEMCVN
YVHYFPKTDLEVCKSSIDSQVLNSYFRYMNQYNDEPTSEDKGISDNYNSIHWS
QNNGDFLHQLYYNAPLSMQCNKSSGDRFPGYWEGVPRTEVLYPLPPPKKKC
FDKVRNNEDLISAVES
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Table S3. Summary of the mature toxins from the merge transcriptome of Pamphobeteus verdolaga obtained with the BLAST (Arachnoserver + ToxProt) and HMM

(hmmcompete) prediction strategies with odd cysteine number.

Cluster Given name sequence_id I,_IMM BlastZC';O Cys  Length Proposed mature sequence
family_name annotation
therap[i_otoxin Thyroglobulin WMLPKCQDDGTFTPMQCYPGTTACMCVAADGSPLTLPGFVNVTACDCFTE
3 Pv_sp_11560.t1 _ : Thyroglobulin 11 105  YYKMWLKDEHSPVLPRCADDGTFKPLQCNKAEGVCWCVDKTGRVLTKPSK
-Pv13a like protein
DTKSC
(Fragment)
therap[i_otoxin ﬁr;i“:fzzg Acetylcholines HSHSFHDRDFFPVVTTSTGDIRGKQVNLDGKKVTAFLGIPY AEPPVGDQRFKR
5 ton Pv_sp_11018.t1 Einryme e 3 134  SVPKQSWSGVYDATKKPPPCMQYSTGDFQWTTNSTPSEDCLYLNVWVPGKM
(Fragment) (PRO33591) NFCELESKSKPVLLWIYGGGFLRVLNLRNT
Venom Kunitz-
U- t%fj rff‘trznjz)';a?;lg Tissue factor TCPGDLYIGDVCSLPKKVGPCRAAMPRYYFNKETGRCETFTYGGCSGNYNNE
; theraphotoxin |, op. 734741 containing sathway " o00  ETKEQCNSYCFQDKPRYYPRDIEICDLDPDRGNCDSSLERYYFNRNTWKCEKF
-Pv23a -Sb- orotein D it TYSGCGGNRNNFVYLFECERSCPGDIDLGDICSLGLEPGIPGTNISCLALIPRYY
(Fragment) (PRO02223:1PRO? FNKGSGNCEEFTFGGCGGNYNNFKTMEECQRFCTMGPPPS
0901;PF00014;)
o NDTTREKECVLSQVDMHLSIA AEFVERARKNVPNDLKGVCKTKICPGEKPRD
theraphotoxin Tachylectin 5A CSDIYKNGHHEDGSYEIFPLSRVMHRPLTVYCDMTKNGGGWTVIQRRGDFGR
8 e Pv_tr_12866.t1 (PRO02151) Angiopoietin-1 5 215  STDYFFQGWDSYKIGFGDVMKDFWIGNDNIFALTNQRNNQLRFDLTDWDG
(Fragment) NTRYATYDEFWISDDIHNYYLHVQGYDGTAGDSFGRHNGHNFTTKDRDND
MRSSTNWVSTA
LNLASKMLETARTELRNDMKQLCQSNSCTGNFGCNKWRSSHAPGKPIDCSDI
U- YNDGYHTSGIYQIWPQSKISNGPLVVYCDMEDGGGWTVIQRRGEFGNSDDYF
o theraphotoxin |, op_ 864741 Tachylectin 54 Fibrinogen-like ,5;  YLGWNDYKTSEGHLLREFWIGNDNLFSLTNQRSYQLKVDLTDWEENSKYATY
-Pv24b ~Sp_O0%/ (IPR002181) protein 1 QEFWIDDEVHNYTLQIKGYNGTARDSMRRHNGNKFSTKDKDNDPWVGGN
(Fragment) CAEKHKGAWWYVTCRDSSLNGLYLRANSATSDNGVRWYDSKILYHSLKDSV
M
MADALQVGINTLRANLTDLTNLTRTVYDHTKNSLVTKTYFQSSLQPLMTAKE
U- ENPQFIGCMMQSQEPDERLPRDCKDVQELVENKTGIYRIQPKYATRPIEVYCD
o theraphotoxin |, op_ 228941 Tachylectin 5A Angiopoietind 5 ,gs  METEGGGWTVIQRRRDGSVDFLREWSDYKYGFGNVGSEFWLGNENLYLITH
-Pv32a -P- (IPR002181) QALYELRVDLYDFDDGHAYSKYDGFAVGSEKEKEMLKVLGRLTGGDAGDG
(Fragment) MTYHASIPFSTTDMDNDRWEGGNCAEDHTGGWWYNQCDASNLNGQYLA
GLTPQEYKGVYWHEWQGPNYSLMGTQMMIRPMKH
u. Tachylectin 5A Fibrinogen C IGGGCPINDLKFFLTKKIDSLAASTALLSECLECDRDSLKDVLHTSVRNVMEN
8 _ Pv_sp_798.t1 _ 13 517  VSKRLHLCTTSDLERTVGKILDSKLKTTTDTLQEDISFKLGKVGHQLEDVKQEC
theraphotoxin (IPR002181) domain-

GKLNDEEASPSIRRDSHTGVHDIAYSHDTPQELRSGGKHGGDDSGIPKETPGR
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-Pv53a
(Fragment)

containing
protein 1

IFRKLWRKMTEPINKVGEKIEALAHVVETSNQKHHNETVSRLTRELSSKDKDS
EPCTKQLETVAESTKETAQRLGYIESRQLTVQNMCSKILVEVERMRNTVETGK
IGIGVGTRLGVTETLDGAAKPGYEVAKSCAELQEQGIVTDGVYNIKPNGAAA
EFLAYCDLTTEGGGWTVIQRRGDYGEHLRONFTQGWDAYKRGFGDFQREF
WLGNEKISLLSTQEDVKLRVELEDFDGNTAYAEYSRFRVADESQQFLLSVGEY
QGNATDSLSLHDGKMFSTEDRDNDEVSACCNCADTFKGGWWYYRCFEANL
NGPYQTNPTDNGYFLGIIWERWKGDYSLKSSEMKIRPLSFEDVRDP

U-
theraphotoxin
-Pv35a
(Fragment)

Pv_sp_6381.t1

Venom Serine

VCCDLPLVLGENLLRTIEEEKARNRECGTQFPTGYNTSPTEERFQNIYRDIPPID
RDDQYKYRPPLDFTNYSDFGILVAGGEPATEGQYPWMIAIFKGPTFWCGGTLI
DRSHILSA AHCFVNSRDELNPSDYTARVGSIRRNNTVPFKISKIVPHEDYDPRK
HYNDIAMLTLECEILTPYVGHICLPDIQLASRDLTGQNVTVLGWGDLYYGGP
QSRILQRVTVPVVSNDQCNTVYQSMARNSIPQGLTSDFICAGREEGGKDACQ
YDSGGPLMHWSERDYLWTLVGVVSFGYNCAVPGYPGVYTRVSSHMDWITRQ
ANEV

U-
theraphotoxin
-Pv60a
(Fragment)

10

Pv_sp_59.t1

EMLFKLIEDQDFLAVFFYAENDKESEEAAHQLEHIDDDCGEFAIHLVKSSDKI
MAKKYGIRNPPGLVLFRNGQHIRYGGDLKDQEEVLEWLINPENVATSDIVEK
VNSKMFERLLQRFDYIAVFFYSKIGCKMCNKVLDELEKIDDEAEADGVHIVQI
EDHALAKKYGVFAYPALLFFRGEENEPITYAGDIRSGDRMLDWLLTQKDPSTD
YIEEMEGLPLQNLIDTADHLAVFFYDKHLCSNCDDDRKDAMECEDCQIILDE
LENIDDDTDRHGIQFIKTNDLGLAKKYGIKLTPALVYYEQQVPSIYEGDLAAE
EEVLQWLIQQKSEDTIETVNKEMLEKLIAETQYLAVFFYKAHCRACDVALQEL
ENIDDDTDLYGIYVVRIQDLQVAKRYGIKTFPALVYFRNGNPLIYDGDLKNEE
GVLEWLIDDDNRELPDEIETVNLRMLNKLVEESPFLAVFFYDLNCYECERVLM
ELENIDDECDIFGIDLVKIFDPEAARQYNVHSVPAVGFFRKQVPMFYDGDLFD
EEKLLKWLTSNDVFEIKDEIEEVNRKMLEKLLEDNEFVAVYFYDNNCPKCDE
ALQELERIDDEADDLEIMFVKIKDPRYSRKFGIAQLPSLVYFRKKFPSIYRGNLL
EEDEVLEWLRKNRYRHPELNLFMYGLGALSLSFILYTVFLVFCFNKNKE

U-
theraphotoxin
-Pv46a
(Fragment)

11

Pv_sp_2488.t1

AMGIVDYMKQLADPNWKPPAEAVITLTSENFTDAVNAADIILVEFYAPWCG
HCKNLAPEYERAARVLKDLPTPIILAKVDATVEKELGDKYEATGYPTLLIFRK
GKKYRYEGPRDERGIFYMKDQAKPVSREVNSYKSLKNSMSKTDAVIVGFENS
QFENLYEQYVESADFLRGKLQFFHTFDPQIAKQFGVTTSKIVLYQPEIYSSAYEP
SKYEFTDIDGTTDDIKMFYRDHILPLVGERSPKSRWQYQDKYPLVVVYFDVNEF
SFEHRVQTQLVRKEVAKVAKDFKGQITFAVSNEEDYQDELAALSLDDSGEDV
NAAYFASEKARYRMEPVEDFSADELREFVENVQAGNIRRHIKSQPQPKENKG
PVISVVGSTFEELVTKSNKDVLLEFYAPWCGFCKKFEPTYKKLGKMFAENDKV
IICKIDAAANDYPEQFEVRGFPTVYYIPASDKENAIHYEGERDLNALADFVNN
QL

U-

12
theraphotoxin

Pv_sp_3295.t1

protease Enteropeptidas 1 321
(IPR001314;IPR0O0O e
1254)
Protein disulfide- Protein
isomerase disulfide- 15 684
(IPR005792) isomerase A5
Protein disulfide- Protein
isomerase disulfide- 5 477
(IPR005792) isomerase
Latrotoxin
superfamily, Cathepsin K 11 476

Alpha latrotoxin

EDLGNYGVSYKVAYMPDKLGNPIHTCFEVDGNENNTVVIQSILPDLTNFTFV
KSVACTSQNGIVTSNTDCELWTYEDSYGNKVNRYYMYIRKSDRSPVHYIMKG
YNTLLGSHYDKYELVYTGYEPGNVSDSDFEVHTAGACRSFPGPGVQEMVLN
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-Pv50a ami
Pv50 family NPMQEFINKVDGHTHAAFDDFTSLHEKKYSSQKEQELRKTIFRQNYRFVNSM
(Fragment) (IPR002110;IPR02 NRAGLSYYLKINHLADYTDQEIHRIRGRLPSKGYNGGKPFPKEEFSNDLPDNL
0683;IPR013829;P DWRLYGAVTQVKDQAVCGSCWSFGTTGTIEGAYFLKTSNLVRLSQQQLIDCS
F00023) WNFQNNGCDGGEDFRAYQYIMDAGGLASEDDYGSYLGVDGKCHDKNVTK

TAKISGYVNVTSGDSLALRQAIAKKGPISVSIDASHKSFSFYSHGVYYDSECKN
GPDDLDHSVLAVGYGVMNDEPYWIVKNSWSTYWGNDGYVLMSQKDNNCG

VETSPTYVIMAD
thera;}i—moxin Cystatin NVEDDDVKRIANFVVSENNKQSDSPYCEKLVEVINASTQIVAGINYRITFDTA
- Pv_sp_8973.t1 Cystatin 7 108 PTSCLKNDQNCSEMTDCSVLECAPHKRCVANIWSKPWLNSTRIENIEYTERSN
-Pv15a (IPR0O27214) sc
(Fragment)
thera;i-moxin Leucine rich Zinc finger LAETPAKAGCPRKEDIHPCECLEIPRYPQEGDVQVTETVAFCKTIRNVQVLQN
- Pviéa Pv_so_1217.t1 peptide protein 225 7 110 AMKGMQGHTVDFMVLDSCKLPPFPNGLFYNINIKWMEVINSTIQVNEGFFK
(IPR032675) CASNCW
(Fragment)
Leucine-rich QASGSNPCSCYYKNSCGCYCPEPITWEQFQLLPANFRSCERFTLALRGGTFYSF
U- Leucine rich repeats and PPDYFSRVGSVRDFALDVGDSKFTDLLDSPSPVKGVNFDNAAFLRFNNVTVT
) theraphotoxin Py so 6686.t1 peptide immunoglobul 13 308 NSWNWGAFRDLTPTLPLSYCEIQVLYSTVQSLSADFGRICQGSVTVVNVMYSK
-Pv34a - - (IPRO32675) in-like MATMDDGVFTNFRKLNEVDLSGNKLQSMRRSYFSMPANELETINLSYNNIRS
(Fragment) domains LPNNMFTEMPSLQKVDLKGNPITTLDETTERSIFPY VEIIGIEGFPLNCDCRLRW
protein 3 LKEPGQQCGKNLYGLAGAVCNDPTRLRGRSFENDTLPRDLVC

VAAYKFLHENDKVASEMCTKSAIAQWNYASNLTEENKQVMLDTQVLEADF
RKETWKNATKFAWKSFKEEPETYRWFKSLSILGNAALPENKLNQLNKLVAD
MEDIYSKGKVCKPQSPKGKPCEWSLEPDLTEMMSKSRDYKLLKYIWKSWRDV
TGKTVKNDFLKYIELSNEAAKLNGFPDAGVLWRESYDSSTFEDDLEELWETLR
U- Angiotensin- PFYQQLHAYVRRKLIHLYTTCNVKNDGPIPAHILGNMWAQTWENIMNVVD

Angjotensin-
) theraphotoxin 1, o converting ;if;;:n " so0  PFPDKAEIDVTSKMKEKNMTILEMFQISEEFFTSVGLTPMTPEFWNRSIEKPQD
-Pv58a 08 Enzyme o meg REIVCHASAWDFCDAKDQRIKMCTKVNMEDLITVHHEMGHIEYYLQYAQQP
(Fragment) (IPR033591) Y TVFRDGANPGFHEAVGDVLALSVATPDHLKKIGLLDEVSNDKDGEIKFLMH

MALEKLAFLPFGYLIDQWRWKVFSGEIKPEEMNRKWWELRLKYQGVCPPVE
RTEDELDAAAKYHVISSVPYIRYFVSTVIQFQFHKALCDAAEYRGPLHKCDIY
QNKKAGEVLSTVLSQGSSVPWTEAMGIMTGGVTQKMDASAILEYFDPLTKW
LQEKNKNEFIGWKSDDPMLCPS
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Table S4. Summary of the toxin precursors with signal peptide associated sequences, from the merge transcriptome of Pamphobeteus verdolaga obtained with the BLAST

(Arachnoserver + ToxProt) and HMM (hmmcompete) prediction strategies.

sequence_id

HMM family_name

Blast2GO annotation

Pv_so_352.t1

Huwentoxin-1 family, Jztx 60 subfamily (IPR011696,PF07740;)

NA

Pv_sp_13202.t1

Huwentoxin-1 family, Jztx 36 subfamily (IPR011696,PF07740;)

Kappa-theraphotoxin-Grla

Pv_sp_15084.t1

Huwentoxin-1 family, Lectin subfamily (IPR011696,PF07740;)

Kappa-theraphotoxin-Grla

Pv_sp_12559.t1

Huwentoxin-1 family, Lectin subfamily (IPR011696,PF07740;)

Kappa-theraphotoxin-Grla

Pv_so_347.t1 Venom Kunitz-type family, Native Kunitz toxin subfamily (IPR002223;,1PR020901;,PF00014;) Kunitz-type kappaPI-theraphotoxin-Hs1b
Pv_so_222.t1 Spider WAP family, Spider wap 1 family (IPR008197;) U15-lycotoxin-Ls1d

Pv_sp_14336.t1 Spider WAP family, Spider wap 1 family (IPR008197;) U14-lycotoxin-Ls1b

Pv_tr_261.t1 MIT-like CsTx-21 Astakine

Pv_sp_12447.t1

Huwentoxin-2 family, TXP1 subfamily (IPR012625,PF08089;)

Omega-theraphotoxin-Balc

Pv_tr_2182.t1

Spider WAP family, Spider wap 1 family (IPR008197;)

U15-lycotoxin-Ls1d

Pv_sp_13299.t1

Huwentoxin-1 family, BsTX5 subfamily (IPR011696,PF07740;)

Toxin-like protein 14

Pv_sp_8246.t1 MIT-like CsTx-21 Astakine
Pv_sp_9798.t1  MIT-like AcTx family (IPR020202,PF17556) Astakine
Pv_so_3402.t1 Leucine rich peptide (IPR032675) NA

Pv_sp_13292.t1

MIT-like CsTx-21

U33-theraphotoxin-Cglc

Pv_sp_9171.t1

Huwentoxin-1 family, Lectin subfamily (IPR011696,PF07740;)

Kappa-theraphotoxin-Grla

Pv_sp_11881.t1 MIT-like CsTx-21 NA
Pv_so_464.t1 MIT-like AcTx family (IPR020202,PF17556) U33-theraphotoxin-Cglc
Pv_so_5544.t1  MIT-like AcTx family (IPR020202,PF17556) Astakine

Pv_tr_6792.t1

Spider toxin Tx2 family, Spider Tx2 sb1 (IPR004214;PF02950;)

Hainantoxin-XV-3

Pv_sp_12979.t1

AVIT (prokineticin) family (IPR023569,PF06607;)

U34-theraphotoxin-Cgla

Pv_sp_9651.t1

MIT-like AcTx family (IPR020202;PF17556)

U34-theraphotoxin-Cgla

Pv_sp_12678.t1

MIT-like CsTx-21

Ul-hexatoxin-Iw1le

Pv_so_1872.t1

MIT-like CsTx-22

U34-theraphotoxin-Cgla

Pv_sp_11357.t1

MIT-like AcTx family (IPR020202;PF17556)

Colipase

Pv_so_2836.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat-containing protein 4B

Pv_tr_10028.t1

Venom Kunitz-type family, Long Kunitz domain containing protein (IPR002223;IPR020901,PF00014;)

Tissue factor pathway inhibitor

Pv_tr_10034.t1

Venom Kunitz-type family, Long Kunitz domain containing protein (IPR002223;IPR020901;,PF00014;)

Kunitz-type U19-barytoxin-Tlla

Pv_sp_6867.t1

Venom Serine protease (IPR001314;IPR001254)

Chymotrypsin-like elastase family member 2A

Pv_sp_8677.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_sp_7161.t1

Tachylectin 5A (IPR002181)

U33-theraphotoxin-Cglc

Pv_sp_9105.t1

Tachylectin 5A (IPR002181)

Ficolin-2

Pv_sp_8711.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_so_6999.t1

Leucine rich peptide (IPR032675)

Insulin-like growth factor-binding protein complex acid labile subunit
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Pv_so_7124.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat-containing G-protein coupled receptor 4

Pv_sp_6615.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat-containing protein 4C

Pv_so_6904.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat and fibronectin type-III domain-containing protein 5

Pv_sp_5116.t1

Leucine rich peptide (IPR032675)

Slit homolog 2 protein

Pv_tr_4644.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat and fibronectin type-III domain-containing protein 4

Pv_sp_3739.t1

Cysteine rich secretory protein type 2

CRISP/Allergen/PR-1

Pv_tr_10255.t1

Peptidylglycine alpha-amidating monooxygenase (IPR000720)

Dopamine beta-hydroxylase

Pv_sp_2598.t1

Huwentoxin-1 family, Hntx 3 subfamily (IPR011696;PF07740;)

Serotransferrin

Pv_tr_12500.t1

Latarcin superfamily, Lt7 family (IPR018802;PF10279;)

Neprilysin

Pv_sp_1860.t1

Latarcin superfamily, Lt7 family (IPR018802;PF10279;)

Endothelin-converting enzyme 1

Pv_sp_1652.t1

Latarcin superfamily, Lt7 family (IPR018802;PF10279;)

Neprilysin

Pv_tr_11735.t1

Venom Serine protease (IPR001314;IPR001254)

Vitamin K-dependent protein C

Pv_tr_7613.t1

Leucine rich peptide (IPR032675)

Toll-like receptor 2

Pv_tr_11818.t1

Venom Serine protease (IPR001314;IPR001254)

Complement C2

Pv_sp_270.t11

Tachylectin 5A (IPR002181)

Collagen alpha-2(I) chain

Pv_so_5188.t1

Tachylectin 5A (IPR002181)

Angiopoietin-1

Pv_sp_5783.t1

Venom Serine protease (IPR001314;,IPR001254)

Transmembrane protease serine 11B-like protein

Pv_tr_10029.t1

Venom Kunitz-type family, Long Kunitz domain containing protein (IPR002223,IPR020901,PF00014;)

Tissue factor pathway inhibitor

Pv_so_7554.t1

Leucine rich peptide (IPR032675)

TLR4 interactor with leucine rich repeats

Pv_sp_1472.t1

Leucine rich peptide (IPR032675)

Follicle-stimulating hormone receptor

Pv_sp_1726.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat neuronal protein 3

Pv_sp_2386.t1

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase A6

Pv_sp_4414.t1

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase

Pv_so_5747.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_tr_2163.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_so_2969.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_sp_4498.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_tr_15765.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat transmembrane neuronal protein 1
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Table S5. Summary of the toxin precursors with pro-peptide associated sequences, from the merge transcriptome of Pamphobeteus verdolaga obtained with the BLAST

(Arachnoserver + ToxProt) and HMM (hmmcompete) prediction strategies.

sequence_id

HMM family_name

Blast2GO annotation

Pv_sp_13737.t1 Magi-1 superfamily, ICK 7 family (IPR012627;PF08092;) NA

Pv_sp_2911.t1 Magi-1 superfamily, HWTX XVIc family (IPR012627;PF08092;) NA

Pv_sp_13425.t1 Helical arthropod neuropeptide derived (HAND) family Zinc finger protein 2
Pv_sp_7755.t1 Latarcin superfamily, Lt1 family (IPR018802;PF10279;) NA

Pv_sp_15140.t1 Huwentoxin-1 family, ProTx 1 subfamily (IPR011696,PF07740;) NA

Pv_tr_4168.t1 Huwentoxin-1 family, F4a subfamily (IPR011696,PF07740;) NA

Pv_sp_12914.t1  Protein disulfide-isomerase (IPR005792) Thioredoxin
Pv_sp_4182.t1  Latarcin superfamily, latarcin 1t4 typ2 (IPR018802,PF10279;) NA

Pv_so_7191.t1 Huwentoxin-1 family, Jztx 15 subfamily (IPR011696;PF07740;) NA

Pv_sp_14895.t1 Huwentoxin-1 family, HpTx1 subfamily (IPR011696,PF07740;) NA

Pv_tr_16201.t1

cstx38

Zinc finger and BTB domain-containing protein 49

Pv_sp_6690.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Osteoclast-stimulating factor 1

Pv_sp_14524.t1 Cupiennin family, 1 subfamily NA
Pv_sp_13936.t1 Venom Kunitz-type family, Long Kunitz domain containing protein (IPR002223,IPR020901;PF00014;) NA
Pv_sp_6028.t1  Huwentoxin-1 family, Jztx 13 subfamily (IPR011696,PF07740;) NA

Pv_tr_12299.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Integrin-linked protein kinase

Pv_sp_14414.t1

CsTx-20

Diphthamide biosynthesis protein 3

Pv_tr_10321.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Ankyrin repeat domain-containing protein 54

Pv_tr_10510.t1

Venom Serine protease (IPR001314;IPR001254)

Prothrombin

Pv_so_1499.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat domain-containing protein 65

Pv_tr_7995.t1 Spider agouti family (IPR007733,IPR027300;,PF05039;) NA

Pv_sp_13194.t1 Huwentoxin-1 family, Jztx 36 subfamily (IPR011696,PF07740;) NA

Pv_so_2810.t1 Huwentoxin-1 family, Jztx 21 subfamily NA

Pv_sp_9338.t1 Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023) Acyl-CoA-binding domain-containing protein 6
Pv_sp_2895.t1 Huwentoxin-1 family, Hntx 13 subfamily (IPR011696,PF07740;) NA

Pv_sp_14139.t1  Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683;,PF00023) Myotrophin

Pv_tr_12363.t1 = Huwentoxin-1 family, ProTx III subfamily (IPR011696,PF07740;) NA

Pv_tr_16488.t1  Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023) Ankyrin repeat domain-containing protein 2B
Pv_sp_8040.t1  Spider Agouti NA

Pv_so_4181.t1 Protein disulfide-isomerase (IPR005792) Nucleoredoxin

Pv_so_1170.t1 Shiva Omega superfamily, Omega toxin family (IPR009415,PF06357;) Zinc finger protein 225

Pv_tr_15975.t11

Cysteine rich secretory protein type 0

Golgi-associated plant pathogenesis-related protein 1

Pv_so_3587.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat protein soc-2 homolog

Pv_so_2925.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Nuclear factor NF-kappa-B p105 subunit
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Pv_so_1535.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat and SAM domain-containing protein 3

Pv_so_2617.t1

Protein disulfide-isomerase (IPR005792)

Nucleoredoxin

Pv_so_2795.t1

Venom Serine protease (IPR001314;IPR001254)

Transmembrane protease serine 7

Pv_sp_10463.t1

Protein disulfide-isomerase (IPR005792)

Translationally-controlled tumor protein homolog

Pv_tr_6629.t1 MIT-like CsTx-22 NA
Pv_so_4644.t1 Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023) Protein fem-1 homolog C
Pv_tr_16263.t1 Spider toxin Tx2 family, OAIP 2 subfamily (IPR004214;PF02950;) NA

Pv_so_4384.t1

Tachylectin 5A (IPR002181)

Angiopoietin-1

Pv_so_2168.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit B

Pv_tr_10358.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat transmembrane protein FLRT3

Pv_so_2871.t1

Venom Serine protease (IPR001314;IPR001254)

Vitamin K-dependent protein C

Pv_so_5010.t1

Cysteine rich secretory protein type 1 (IPR014044;IPR002413)

GLIPRI1-like protein 1

Pv_sp_2976.t1

Omega-agatoxin superfamily, Type II IIl omega agatoxin family (IPR005853,;IPR013605;PF08396;)

NA

Pv_sp_9706.t1

Protein disulfide-isomerase (IPR005792)

Phosducin-like protein 2

Pv_tr_293.t1

Huwentoxin-1 family, Hntx 8 subfamily (IPR011696,PF07740;)

Arginyl-tRNA--protein transferase 1

Pv_sp_7974.t1  Thyroglobulin-like protein Thyroglobulin
Pv_tr_12046.t1  Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683,PF00023) Ankyrin-3
Pv_sp_3206.t1 = Huwentoxin-1 family, Jztx 9 subfamily (IPR011696,PF07740;) Zinc finger protein 143

Pv_sp_10034.t1

Cysteine rich secretory protein type 1

Golgi-associated plant pathogenesis-related protein 1

Pv_sp_11473.t1

cstx38

Gastrula zinc finger protein XICGF57.1

Pv_sp_5365.t1

Huwentoxin-1 family, F4b subfamily (IPR011696,PF07740;)

Ubiquitin domain-containing protein 1

Pv_sp_10087.t1

Protein disulfide-isomerase (IPR005792)

Thioredoxin-related transmembrane protein 2

Pv_sp_6233.t1

Latarcin superfamily, latarcin 14 typ2 (IPR018802;PF10279;)

Electron transfer flavoprotein subunit alpha

Pv_so_6467.t1

Latarcin superfamily, Lt7 family (IPR018802;PF10279;)

Endothelin-converting enzyme 1

Pv_tr_11557.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit C

Pv_tr_12300.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Ankyrin-3

Pv_sp_6882.t1

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase TMX3

Pv_so_4811.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)

Ankyrin repeat and SOCS box protein 3

Pv_tr_16804.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Ankyrin repeat and SOCS box protein 13

Pv_tr_2249.t1

cstx38

Zinc finger protein 436

Pv_so_6543.t1

Huwentoxin-1 family, Hntx 9 subfamily (IPR011696,PF07740;)

WD repeat-containing protein 5B

Pv_sp_7373.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin-3

Pv_tr_17368.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin-3

Pv_so_6587.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat and SOCS box protein 11

Pv_so_6201.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat transmembrane neuronal protein 1

Pv_tr_16681.t1

Venom Serine protease (IPR001314;IPR001254)

Transmembrane protease serine 11B-like protein

Pv_sp_8099.t1

Huwentoxin-1 family, Jztx 21 subfamily

NA

Pv_sp_8012.t1

Huwentoxin-1 family, Hntx 3 subfamily (IPR011696,PF07740;)

FAMSA1
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Pv_sp_8234.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_tr_15867.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;,IPR020683;,PF00023)

Ankyrin-3

Pv_tr_13675.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit B

Pv_sp_8136.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_so_6474.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat and SOCS box protein 7

Pv_tr_8828.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat and SOCS box protein 2

Pv_sp_5082.t1

Protein disulfide-isomerase (IPR005792)

Thioredoxin

Pv_tr_3696.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;1PR013829,PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit B

Pv_sp_7286.t1

Protein disulfide-isomerase (IPR005792)

Dna] homolog subfamily C member 10

Pv_tr_9561.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;1PR013829,PF00023)

Ankyrin-3

Pv_sp_8525.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_sp_4874.t1

Magi-1 superfamily, ICK 30 40 family (IPR012627,PF08092;)

Protein real-time

Pv_sp_7694.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_sp_180.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023)

Tonsoku-like protein

Pv_sp_4490.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat transmembrane neuronal protein 3

Pv_sp_7366.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Ankyrin repeat and SOCS box protein 5

Pv_tr_9553.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin-3

Pv_sp_5970.t1

CsTx-29

Ubiquitin-conjugating enzyme E2 Q2

Pv_sp_5164.t1

Leucine rich peptide (IPR032675)

Chondroadherin-like protein

Pv_tr_7820.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat and MYND domain-containing protein 2

Pv_tr_10074.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat domain-containing protein 16

Pv_tr_16230.t1

MIT-like AcTx family (IPR020202;PF17556)

Endothelin-converting enzyme 1

Pv_tr_6219.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin-3

Pv_sp_3877.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

NF-kappa-B inhibitor cactus

Pv_tr_14031.t1

Cupiennin family, cupiennin typ2

Vacuolar protein sorting-associated protein 8

Pv_tr_2557.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Nephrocystin-3

Pv_sp_2305.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Ankyrin repeat domain-containing protein 13C

Pv_sp_5234.t1

Shiva kappa superfamily (IPR012499,PF07945;)

Phosphatidylinositol 4-kinase type 2-beta

Pv_sp_4907.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin-3

Pv_sp_3683.t1

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase TMX3

Pv_sp_2220.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)

Ankyrin-3

Pv_tr_9560.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;JPR020683,PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit C

Pv_so_7596.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;1PR013829,PF00023)

Integrin-linked protein kinase

Pv_sp_1084.t1

Venom Serine protease (IPR001314;IPR001254)

Prothrombin

Pv_so_7784.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit B

Pv_tr_9552.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit C

Pv_sp_4749.t1

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase A5

Pv_sp_3775.t1

Leucine rich peptide (IPR032675)

Phenylalanine--tRNA ligase beta subunit
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Pv_sp_811.t11

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase

Pv_sp_2149.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Ankyrin-3

Pv_tr_11868.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit B

Pv_sp_4722.t1

Venom Serine protease (IPR001314;IPR001254)

Inactive serine protease PAMR1

Pv_tr_15236.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat-containing protein 40

Pv_tr_16028.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Protein phosphatase 1 regulatory subunit 12B

Pv_so_7815.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat domain-containing protein 13C

Pv_so_7889.t1

Insecticidal toxin ABC family, Calisoga subfamily (IPR012626,PF08091;)

BRCA1-associated ATM activator 1

Pv_sp_2806.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Ankyrin repeat, SAM and basic leucine zipper domain-containing protein 1

Pv_sp_2345.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Chaperone protein ClpB

Pv_tr_4893.t1

Leucine rich peptide (IPR032675)

Leucine-rich repeat protein soc-2 homolog

Pv_tr_4993.t1

Leucine rich peptide (IPR032675)

Insulin-like growth factor-binding protein complex acid labile subunit

Pv_tr_9244.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)

SH3 and multiple ankyrin repeat domains protein 3

Pv_tr_16673.t1

Leucine rich peptide (IPR032675)

Platelet glycoprotein V

Pv_sp_1011.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023)

Ankyrin repeat and IBR domain-containing protein 1

Pv_sp_1671.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Protein fem-1 homolog C

Pv_so_8281.t1

Tachylectin 5A (IPR002181)

Endothelin-converting enzyme 1

Pv_sp_2016.t1

Latarcin superfamily, Lt7 family (IPR018802,PF10279;)

Endothelin-converting enzyme 1

Pv_tr_4977.t1

Peptidylglycine alpha-amidating monooxygenase (IPR000720)

Endothelin-converting enzyme 1

Pv_tr_9073.t1

Venom Kunitz-type family, Long Kunitz domain containing protein (IPR002223;IPR020901,PF00014;)

Papilin

Pv_tr_15777.t1

Latarcin superfamily, Lt7 family (IPR018802;PF10279;)

Endothelin-converting enzyme 1

Pv_sp_1844.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;JPR020683,PF00023)

Neprilysin

Pv_tr_5050.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023)

Endothelin-converting enzyme 1

Pv_tr_1311.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Protein phosphatase 1 regulatory subunit 12A

Pv_sp_965.t1

Spider Agouti

Solute carrier organic anion transporter family member 1A5

Pv_sp_1085.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Protein phosphatase 1 regulatory subunit 12B

Pv_tr_15800.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)

Histone-lysine N-methyltransferase SUV39H2

Pv_sp_807.t1

Latrotoxin superfamily, Delta latroinsectotoxin family

Apoptosis-stimulating of p53 protein 1

Pv_tr_305.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Death-associated protein kinase 1

Pv_sp_1095.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Oxysterol-binding protein-related protein 1

Pv_tr_17643.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit C

Pv_tr_16469.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)

Histone-lysine N-methyltransferase SUV39H2

Pv_sp_885.t1 Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683;,PF00023) Ankyrin-3

Pv_so_8457.t1 Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683;PF00023) Inhibitor of Bruton tyrosine kinase
Pv_sp_431.t11 Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683,IPR013829;,PF00023) Ankyrin-3

Pv_tr_15558.t1  Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110,IPR020683;PF00023) Ankyrin-3

Pv_sp_359.t11 Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023) Ankyrin-3

Pv_sp_364.t1 Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023) Protein TANC2
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Pv_tr_5723.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023)

Kinesin light chain 4

Pv_tr_3655.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023)

Poly [ADP-ribose] polymerase 1

Pv_sp_63.t1 Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;,IPR020683;,PF00023) Ankyrin-3
Pv_tr_10178.t1  Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023) Ankyrin-3
Pv_sp_4.t1 Latrotoxin superfamily, Delta latroinsectotoxin family Ankyrin-3

Table S6. Summary of the toxin precursors with neither signal or pro-peptide associated sequences, from the merge transcriptome of Pamphobeteus verdolaga obtained

with the BLAST (Arachnoserver + ToxProt) and HMM (hmmcompete) prediction strategies.

sequence_id

HMM family_name

Blast2GO annotation

Pv_sp_4102.t1 Huwentoxin-1 family, AU5B subfamily (IPR011696,PF07740;) NA
Pv_tr_13769.t1  Magi-1 superfamily, ICK 30 40 family (IPR012627;,PF08092;) NA
Pv_tr_726.t1 Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683,PF00023) Myotrophin

Pv_so_1314.t1

Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)

Ankyrin repeat domain-containing protein 29

Pv_sp_15275.t1

Huwentoxin-1 family, Jztx F5 subfamily (IPR011696,PF07740;)

NA

Pv_sp_15666.t1

Huwentoxin-1 family, ProTx 1 subfamily (IPR011696,PF07740;)

Neprilysin

Pv_tr_15994.t1

CsTx-35

Ferredoxin-dependent glutamate synthase

Pv_tr_6775.t1

Protein disulfide-isomerase (IPR005792)

Protein disulfide-isomerase A3

Pv_tr_9551.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023)

Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit B

Pv_sp_12669.t1

Huwentoxin-1 family, ProTx 1 subfamily (IPR011696,PF07740;)

NA

Pv_so_7116.t1 Spider toxin Tx3-6 family NA
Pv_so_743.t1 Huwentoxin-1 family, GrTx subfamily (IPR011696,PF07740;) NA
Pv_sp_13021.t1  Protein disulfide-isomerase (IPR005792) Thioredoxin

Pv_sp_13996.t1

Huwentoxin-1 family (IPR011696;,PF07740;)

Ul1-theraphotoxin-Cglb

Pv_so_1664.t1

Thyroglobulin-like protein

Insulin-like growth factor-binding protein 5

Pv_so_2505.t1 Latarcin superfamily, Lt7 family (IPR018802,PF10279;) NA
Pv_tr_2354.t1 Protein disulfide-isomerase (IPR005792) Protein disulfide-isomerase
Pv_so_3857.t1 Latarcin superfamily, Lt6 family (IPR018802,PF10279;) NA

Pv_so_3471.t1

Huwentoxin-1 family, ProTx 1 subfamily (IPR011696,PF07740;)

Endothelin-converting enzyme 1

Pv_tr_638.t1

Huwentoxin-1 family, ScTx1 subfamily (IPR011696;PF07740;)

Protein O-mannose kinase

Pv_tr_11130.t1

Angiotensin-converting Enzyme (IPR033591)

Angiotensin-converting enzyme

Pv_tr_4717.t1

Venom Serine protease (IPR001314;IPR001254)

Plasma kallikrein

Pv_sp_12615.t1

Magi-5 family, Omega atracotoxin type 2 family (IPR012628;IPR013139;PF08093;)

NA

Pv_so_4240.t1

Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;IPR020683;,PF00023)

Ankyrin repeat domain-containing protein 39

Pv_so_4504.t1

Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;,IPR020683;PF00023)

Ankyrin repeat domain-containing protein 39

Pv_sp_5251.t1

Signal Peptidase (IPR001733)

Signal peptidase complex catalytic subunit SEC11

Pv_tr_10035.t1

Tachylectin 5A (IPR002181)

Fibrinogen C domain-containing protein 1

Pv_tr_3301.t1

Delta-atracotoxin family (IPR008017;PF05353;)

Transposable element Tcb1 transposase
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Pv_sp_10768.t1 Insecticidal toxin ABC family, Calisoga subfamily (IPR012626,PF08091;) NA

Pv_tr_5818.t1 Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110;,IPR020683;,PF00023) Ankyrin-3

Pv_sp_9101.t1  Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683,IPR013829;PF00023) Integrin-linked protein kinase

Pv_sp_8418.t1  Leucine rich peptide (IPR032675) U2 small nuclear ribonucleoprotein A

Pv_sp_8686.t1  Latrotoxin superfamily, Alpha latroinsectotoxin family (IPR002110,JPR020683,PF00023) Serine/threonine-protein phosphatase 6 regulatory ankyrin repeat subunit C
Pv_tr_16664.t1 = Huwentoxin-2 family, TXP1 subfamily (IPR012625,PF08089;) Protein suppressor of hairy wing

Pv_sp_6602.t1  Angiotensin-converting Enzyme (IPR033591) Acetylcholinesterase

Pv_tr_17006.t1  Cstx-37 RNA-directed DNA polymerase from mobile element jockey
Pv_tr_5896.t1 Latarcin superfamily, Lt7 family (IPR018802;PF10279;) Endothelin-converting enzyme 1

Pv_tr_6699.t1 Latrotoxin superfamily, Alpha latrotoxin family (IPR002110;IPR020683;IPR013829,PF00023)  Ankyrin repeat and SOCS box protein 2

Pv_sp_4842.t1 Protein disulfide-isomerase (IPR005792) Glutaredoxin-3

Pv_so_7311.t1 Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683;PF00023) Ankyrin-3

Pv_tr_9705.t1 Venom Serine protease (IPR001314;IPR001254) Prostasin

Pv_sp_2780.t1  Leucine rich peptide (IPR032675) Insulin-like growth factor-binding protein complex acid labile subunit
Pv_so_7402.t1 Double-knot toxin subfamily Dynein assembly factor with WDR repeat domains 1

Pv_sp_3698.t1  Shiva kappa superfamily (IPR012499,PF07945;) Phosphatidylinositol 4-kinase type 2-beta

Pv_sp_3431.t1  Latrotoxin superfamily, Alpha latrocrustotoxin family (IPR002110;IPR020683,PF00023) Speckle-type POZ protein

Pv_tr_2037.t1 Latarcin superfamily, Lt7 family (IPR018802,PF10279;) Myocardin

Pv_tr_10546.t1  Protein disulfide-isomerase (IPR005792) Endothelin-converting enzyme 1

Pv_tr_6330.t1 Leucine rich peptide (IPR032675) Thyroid peroxidase




