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Figure S1. The 20 GO (gene ontology) terms represented by the greatest number of transcripts in the 

Wyochernes asiaticus transcriptome in (A) ‘Biological Processes,’ (B) ‘Molecular Function,’ and (C) 

‘Cellular Component.’ 

 
 
 

 

 



 
W_asiaticus_1      1 --------FFTRYCFFTGIDSMTGL--RIIFLMSVLLLAALSSSAYY---------VDDE 

W_asiaticus_2      1 -----------WYSLENVAASGEGA-----AVTIGPTTAVTTPRVAAICGAP----TAA- 

W_asiaticus_3      1 ---------STSFQHHKLTMDRLGW--LILLLTLVVVVPALRDREFD------------- 

W_asiaticus_4      1 GRGSFGWTSFALPQLYRYSMNKGAL--LAVSVVFALCLIALTEAYNY-GGGL----ATD- 

W_asiaticus_5      1 ----------FFFDGIDFIATSGNY--QTIQHDRGRCSILQEENIKGEGCGL----LAPL 

C_cancroides_1     1 -------------------------------------LASKTPAEDY-CEST----LPKG 

C_cancroides_2     1 --------------------FPRGC--TCKKNCSSSRLVGDRSCLLY-GCKL----SCQ- 

C_cancroides_3     1 --------------GHQQQGDTQHWGGHRRKLLVALAAVVTAAPQDYPDARL----A--- 

S_apimelus_1       1 --------------MNKLVLASLFLSACVAYVTSENCLEMRERESRNPNAVLIPECETNG 

S_apimelus_2       1 --------------------MNRGF--LVTAFILGSLTLLLSAEAYYYGGPF------PE 

S_apimelus_3       1 -------------------------------QEFIFSTESKSASR--------------- 

S_apimelus_4       1 -------------------------------QEFIFSTESKSASR--------------- 

S_apimelus_5       1 ---------------------MNHL--LCAVVILGLLAVALAVPQDFL--------PEEN 

S_apimelus_6       1 ---------------------MNHL--LCAVVILGLLAVALAVPQDFL--------PEEN 

S_apimelus_7       1 -------------------MARLSC--LLLLLALSILVTAFMDDDID------------- 

S_apimelus_8       1 -------------------MARLSC--LLLLLALSILVTAFMDDDID------------- 

S_apimelus_9       1 --------------------------------------MASPPPPFI-AEGP----GEE- 

S_apimelus_10      1 ------------------------------------------------CC---------- 

A_orientalis       1 ---------------------MKSL--LFVTIAVYFVAQAVTANLLSNFLGS----SLI- 

S_mimosarum        1 ---------------------MKRW-ILVLFIGFTLLAQALLTSSFMPSSD-----VDNR 

 

 

W_asiaticus_1     42 DYTAAGLENILGS--QDKRACIRRGGSCDHRPNDC------CYSSACRCNLWGSN----- 

W_asiaticus_2     40 ---------------ASGWDCFRSGA-NSILYDWCTIALPFCFSTTPR---WYFS----- 

W_asiaticus_3     37 RYNQ--LANYLFY--NRKRSCIRRGGMCDHRPHDC------CFNAACRCNLWGTN----- 

W_asiaticus_4     53 DYDTK-LARLMVL--ARKRSCIRRGGSCDHRPNDC------CYNSSCRCNLWGTN----- 

W_asiaticus_5     45 LEESRPLASTIG---APQIAAASRVGAAVIGPTIT------GQSTSHAVPTLVIL----- 

C_cancroides_1    19 KQHEQGGATFVFGLPRPVHARRHRGVPLLRRLRPQ------VGQAHV------------- 

C_cancroides_2    33 RFPIHFPTRRYSP--HRRRSRRRRIGREVAPPRAVR-----QYGHPPFCS-WLVS----- 

C_cancroides_3    40 DFQEAGLDNALF---EKRANCVRRGLSCDGRPNDC------CPNSACRCNLWGAN----- 

S_apimelus_1      47 DYKELQCHRQSVGN-RRFCQCWSRSGDVLSQPSTR------LRHCNCYRNLNGANPTDVC 

S_apimelus_2      33 DYNTQ-LKRIMFK--SRKRSCIRRGMSCDQRPHDC------CYNSSCRCNLWGTN----- 

S_apimelus_3      15 ---------------KKRRSCIRRGGMCDHRPHDC------CYSASCRCNLWGTN----- 

S_apimelus_4      15 ---------------KKRRSCIRRGGMCDHRPHDC------CYSASCRCNLWGTN----- 

S_apimelus_5      30 DFQDNGLENLWF---EKKVSCLRRGLSCDGRPNDC------CPNASCRCNLWGTN----- 

S_apimelus_6      30 DFQDNGLENLWF---EKKVSCLRRGLSCDGRPNDC------CPNASCRCNLWGTN----- 

S_apimelus_7      27 RYQKQ-LARIYFF--NRKRSCIRRGGMCDHRPHDC------CYSASCRCNLWGTN----- 

S_apimelus_8      27 RYQKQ-LARIYFF--NRKRSCIRRGGMCDHRPHDC------CYSASCRCNLWGTN----- 

S_apimelus_9      17 DYNDR-LASLIMNGAADKRSCIRRGGSCDGRANDC------CANSSCRCNLWGTN----- 

S_apimelus_10      3 ---------------CCRRSCIRRGGMCDHRPHDC------CYSASCRCNLWGTN----- 

A_orientalis      33 DDDKGNMHKLYK---RSEDQCIGRSCTCDTSSTSC------CPYAACRCNLWKTS----- 

S_mimosarum       34 RKDYPELPRLLYY--ARKRSCIKRNGSCDHRPNDC------CYNSSCRCNLWGTN----- 

 

 

W_asiaticus_1     89 ---------------CRCQRA--GLFQRWG---------- 

W_asiaticus_2     76 ---------------SLCMNK-----CGWNCKKX------ 

W_asiaticus_3     82 ---------------CRCQRP--GLLQGLGR--------- 

W_asiaticus_4     99 ---------------CR----------------------- 

W_asiaticus_5     91 ---------------HVVKHS---FLEFWX---------- 

C_cancroides_1    60 ---------------SRKKKE---LYPAWRQLRPPA---- 

C_cancroides_2    80 ---------------SRRARL------------------- 

C_cancroides_3    86 ---------------CRCQRA--GLFQQWGK--------- 

S_apimelus_1     100 DSNGKFKKFRCRNQVCACYHPDTGVQTSTGNVADENQCR- 

S_apimelus_2      79 ---------------CRCQRM--GLFQKWGK--------- 

S_apimelus_3      49 ---------------CRCQRP--GFLQSLGR--------- 

S_apimelus_4      49 ---------------CRCQRP--GFLQSLGR--------- 

S_apimelus_5      76 ---------------CRCHRA--GLFQQWGK--------- 

S_apimelus_6      76 ---------------CRCHRA--GLFQQWGK--------- 

S_apimelus_7      73 ---------------CRCQRP--GFLQSLGR--------- 

S_apimelus_8      73 ---------------CRCQRP--GFLQSLGR--------- 

S_apimelus_9      65 ---------------CRCQRA--GILKSWGR--------- 

S_apimelus_10     37 ---------------CRCQRP--GFLQSLGR--------- 

A_orientalis      79 ---------------CKCQRT--G--RKWATPCKEIYSPN 

S_mimosarum       81 ---------------CRCQRM--GLFQKWGKS-------- 

 

Figure S2. Amino acid sequence alignment of putative U8-agatoxin proteins from Wyochernes asciaticus, 

two other pseudoscorpion species (Chelifer cancroides, Synsphyronus apimelus) and two venomous spider 

species (Agalena orientalis, Stegodyphus mimosarum). Black and grey backgrounds indicate identical and 

similar residues, respectively. Protein sequences from pseudoscorpions were produced by translating 

nucleotide sequences, which protein sequences for spiders were retrieved directly from UniProt. Transcript 

ID’s/UniProt ID’s corresponding to each protein sequence are as follows: W_asiaticus_1 

(TR59395_c0_g1_i1), W_asiaticus_2 (TR109321_c0_g1_i1), W_asiaticus_3 (TR76473_c0_g1_i1), 

W_asiaticus_4 (TR56130_c0_g1_i1), W_asiaticus_5 (TR84650_c0_g1_i1), S_apimelus_1 

(Sapi_DN107241_c0_g1_i1), S_apimelus_2 (Sapi_DN114314_c0_g1_i1), S_apimelus_3 

(Sapi_DN110686_c0_g1_i2), S_apimelus_4 (Sapi_DN110686_c0_g1_i5), S_apimelus_5 



(Sapi_DN126541_c0_g1_i2), S_apimelus_6 (Sapi_DN126541_c0_g1_i1), S_apimelus_7 

(Sapi_DN110686_c0_g1_i1), S_apimelus_8 (Sapi_DN110686_c0_g1_i3), S_apimelus_9 

(Sapi_DN121296_c0_g2_i1), S_apimelus_10 (Sapi_DN110686_c0_g1_i4), C_cancroides_1 

(Contiq12568), C_cancroides_2 (Contiq123690), C_cancroides_3 (Contiq10704), A_orientalis (Q5Y4U4), 

S_mimosarum (A0A087TBW8).   



W_asiaticus_1      1 -KNLCLFAFLVVVIGVASAKMDRHGCWAHRERALKDP---IPVSIIPECEEKGDYKALQC 

W_asiaticus_2      1 ----MKFLIVLGVVAFCGLAYGETECERLRREALELD----VKEFVPECEENGEYGAMQC 

W_asiaticus_3      1 MNPAISLGFLVLVAVISYAAAET--CAEMKARESRNS----NAVLIPECEANGDFKALQC 

C_cancroides_1     1 -RAVFALSFLIAASVVCYVSAER--CEEMRARELRNP----AAVLIPECEANGDYKALQC 

S_apimelus_1       1 -MKAIVFLFLVGFAVASASILDRHGCKAHREKAKKDP---IHVRIVPECEDNGDYKALQC 

S_apimelus_2       1 ----MKLLVALGVFALCSIVNGLTECERHREEELQKG---TKSQLVPECDENGDFMGLQC 

S_apimelus_3       1 ----MKLLVALGVFALCSIVNGLTECERHREEELQKG---TKSQLVPECDENGDFMGLQC 

P_nigriventer      1 -------------------ARPKSDCEKHRESTEKTG---TIMKLIPKCKENSDYEELQC 

A_ventricosus      1 -MMRILILLVVAMAVITESVQALSDCEEHRNREMKSS-APLPMRLIPNCDKNGDYLPMQC 

S_mimosarum        1 MLRTVGILLLCLAAVAFADEREELTCQEDRAKRLNATVTESIIHLIPECDENGDYAAKQC 

P_tepidarium       1 MFLVLFLALFSYAFAGAIDTRRETTCQTHKRNSGGNR---ALMRWDIRCDAQGLYMPLQC 

 

 

W_asiaticus_1     57 HKNH-----NWCQCWRKDGNPITKPSPSIKYCDCHRDRDQRESSGNPKLFVPKCAA-DGH 

W_asiaticus_2     53 FKDS----RRGCMCYHTDGTLITGPSRELKSCTCPRHHYVERSRRLIGNFIPQCEEASGF 

W_asiaticus_3     55 HKASVSSRGRFCQCWSRDGDVLSQPSTRLRHCDCYLNLNGAVPKDV-------CAP-NGL 

C_cancroides_1    54 HKERTGGKPRFCQCWSRTGEVLSQPSTRLRQCECFSSAGPEA-----------CER-DGX 

S_apimelus_1      57 HEKH-----TWCQCWRKDGVPITIPSQDIKHCDCARARDMKQSLG--SNLVPSCQP-NGL 

S_apimelus_2      54 FRAI----PDVCMCYHTDGSVISGPNTGLRDCTCHRHRYREKRRRLIGNYIPQCEE-DGT 

S_apimelus_3      54 FRAI----PDVCMCYHTDGSVISGPNTGLRDCTCHRHRYREKRRRLIGNYIPQCEE-DGT 

P_nigriventer     39 YEDS-----KFCVCYDKKGHAASPISTKVKECGCYLKQKERKDSGRESAIIPQCEE-DGK 

A_ventricosus     59 FKSS-----KFCRCYSKDGDLLTPPSTKLKSCDCIAKKNEMQKKNAAGSSIPQCNA-DGT 

S_mimosarum       61 FTNS-----KWCVCYTRDGTNIGRPSMKIKACECVRQRHEANLS--AETYVPTCTE-EGY 

P_tepidarium      58 TEDT----PKWCACYNKE-EAITQPSRGTKSCECHLARDIAMKNSALPCDVPKCDR-SGK 

 

 

W_asiaticus_1    111 YEKKQCYGVTGYCWCVDMETGAEKPGT-QTSGELNCE--- 

W_asiaticus_2    109 YRKVQCHGSTGYCWCVDEEG--------RKTNSMDCLQDX 

W_asiaticus_3    107 FLTYRCLANV--CACYDAHTGAQTKV--SVSSASQCERNX 

C_cancroides_1   102 V--------------------------------------- 

S_apimelus_1     109 FDKKQCHGEKGYCWCVDEVTGEDIKGSLRENGNVDCN--- 

S_apimelus_2     109 YSRTQCHGSVGYCWCVDE----TGKKY-PEKSLDECE--- 

S_apimelus_3     109 YSRTQCHGSVGYCWCVDE----TGKKY-PEKSLDECE--- 

P_nigriventer     93 WAKKQLWEFNKSCWCVDEKGEQVGKIH-HDCDSLKCE--- 

A_ventricosus    113 YKKS------------------------------------ 

S_mimosarum      113 YRPKQC--NRDECWCVDK----DG---------------- 

P_tepidarium     112 YDKKQCCETTRKCHCVDA---VTGKRK-LSRHLTQTLSVN 
 

 

Figure S3. Amino acid sequence alignment of putative ctenitoxin proteins from Wyochernes asciaticus, 

two other pseudoscoprions (Chelifer cancroides,Synsphyronus apimelus, and four venomous spider species 

(Phoneutria nigriventer, Araneus ventricosus, Stegodyphus mimosarum, Paratseatoda tepidarium). Black 

and grey backgrounds indicate identical and similar residues, respectively. Protein sequences from 

pseudoscorpions were produced by translating nucleotide sequences, which protein sequences for spiders 

were retrieved directly from UniProt. Transcript ID’s/UniProt ID’s corresponding to each protein sequences 

are as follows: W_asiaticus_1 (TR105901_c0_g1_i1), W_asiaticus_2 (TR110069_c1_g1_i1), 

W_asiaticus_3 (TR57507_c0_g1_i1), C_cancroides_1 (Contiq101151), S_apimelus_1 

(Sapi_DN13374_c0_g1_i1), S_apimelus_2 (Sapi_DN115069_c1_g1_i1), S_apimelus_3 

(Sapi_DN114299_c0_g1_i1), P_nigriventer (P84032), A_ventricosus (A0A4Y2LU11), S_mimosarum 

(A0A087T649), P_tepidarium (A0A2L2Y3J8).  

  



 
Figure S4. Consensus maximum likelihood gene trees for A) U8-agatoxin and B) Ctenitoxin proteins based 

on protein sequences from the Wyochernes asiaticus, Synsphyronus apimelus and, Chelifer cancroides 

transcriptomes, and venomous spider protein sequences available from UniProt (see Figure S2 and S3 for 

Transcript and UniProt ID’s). Trees were constructed using 1000 bootstrap replications, and numbers at 

each node represent bootstrap values.   

 
 

 
 


