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Figure S1. Comparative promotor analysis of scorpion venom gland-expressed genes. Promotor
regions of BmP05, BmKM1, BmKbl, BmCal, BmPI-1 (M. martensii), and CsEI (C. exilicauda) were
analyzed by PROMO [1]. Potential transcriptional factor (TF) binding sites were identified in the
TRANSFAC database (http://www.gene-regulation.com/pub/databases.html#transfac). See Material
S1 for sequence information.

Material S1. Sequences of scorpion venom protein precursors used in this paper. Signal peptides
are shadowed in grey and propeptides in yellow. Amino acids whose codons are interrupted by a
phase-1 intron or a phase-2 are bold in red or pink, respectively. The symbol (0) represents the
position of a phase-0 intron. All the signal peptides were predicted in signalP 4.1 Server
(http://www.cbs.dtu.dk/services/SignalP/) expect for CsEChTP, which was predicted in ProP 1.0
Server (http://www.cbs.dtu.dk/services/ProP/).

>gil20140334 |sp | QITVX3.11BmP05 Mesobuthus martensii
MHNYYKIVLIMVAFFAVIITESNIQVEGAVCNLKRCQLSCRSLGLLGKCIGDKCECVKHGK

>gil57013104 |sp | QINJC6.1| BmTXKB Mesobuthus martensii
MMKQQFFLFLAVIVMISSVIEAGRGKEIMKNIKEKLTEVKDKMKHSWNKLTSMSEYACPVIEKWCEDHCAA
KKAIGKCEDTECKCLKLRK

>gi| 38258408 | sp 1P59938.11 BmKKx2 Mesobuthus martensii
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MKISFVLLLTLFICSIGWSEARPTDIKCSASYQCFPVCKSRFGKTNGRCVNGLCDCF
>AXZ101028553.11 CexExrgl* Centruroides exilicauda
MKVLILILTASVMIMGVEMDRDSCDKSRCAKYGYYQECQDCCKKAGHNGGTCMFFKCKCA
>AXZ101194038.11 CexErgd* Centruroides exilicauda
MKVLILILTASVMIMGVEMDRDSCVEKSKCGKYGYYGQCDECCKKAGDRAGTCVYYKCKCNP
>gi16094252 |sp | P45697.2 | BmKM1 Mesobuthus martensii
MNYLVMISFALLLMTGVESVRDAYIAKPHNCVYECARNEYCNDLCTKNGAKSGYCQWVGKYGNGCWCIE
LPDNVPIRVPGKCHR
>gi159896057 | gb | AY786186.1 | BmKITc Mesobuthus martensii
MNYLVFFSLALLVMTGVESVRDGYIADDKNCAYFCGRNAYCDDECKKNGAESGYCQWAGVYGNACWCYK
LPDKVPIRVPGKCNGG
>AXZ101207030.1 | CsEI* Centruroides exilicauda
MNSLLMITACLVLIGTVWAKDGYLVEKTGCKKTCYKLGENDFCNRECKWKHIGGSYGYCYFFGCYCEGLPD
STQTWPLPNKTCGKK

>AXZ101182591.11 CsE3* Centruroides exilicauda
MNSLLITAACLALVGTVWAKEGYIVNYHTGCKYECFKLGDNDYCLRECKLRYGKGSGGYCYAFGCWCTHLY
EQAVVWPLPKKKCNGK
>gi1553808366 | gb | AYEL01091720.1 | BmCT Mesobuthus martensii Contig352952
MLLLEKSTLNILNSDPMCMPCFTTDPNMARKCRDCCGGYGKCFDPQCLCGYE
>gi|37594777 | gb | AY423487.1 | Opiscorpine3 Opistophthalmus carinatus
MNNKLTALIFLGLLATASCKWLNEKSIQNKIDEKIGKNFLGGMAKAVVHKLAKNEFMCVANVDMTKSCDT
HCQKASGEKGYCHGTKCKCGVPLSY
>gil332278124 |sp 1 P86399.2 | A-MeuTx-1 Mesobuthus eupeus
MSTFIVVFLLLTAILCHAEHAIDETARGCNRLNKKCNSDADCCRYGERCISTGVNYYCRPDEGP
>gil1122069910|sp | Q816X9.2 | BmCal Mesobuthus martensii
MNTEFVVVFLLLTAILCHAEHALDETARGCNRLNKKCNSDGDCCRYGERCISTGVNYYCRPDFGP
>gi137539455 | gb | AY225784.11 Opicalcinel Opistophthalmus carinatus
MKPSLIIVTEIVVEMAISCVAADDEQETWIEKRGDCLPHLKRCKENNDCCSKKCKRRGTNPEKRCR
>gi1553816961 | gb | AYEL01083466.1 | BmKn1 Mesobuthus martensii Contig343431
MKSQTFFLLFLVVLLLAISQSEAFIGAVAGLLSKIFGKRSMRDMDTMKYLYDPSLSAADLKTLQKLMENY
>gil5538088111gb| AYEL01091284.11 chymotrypsin-like  protease =~ (MmChTP)  Mesobuthus  martensii
Contig352514
MSSIFNVVFLSLLVSSILYFKLEDEKRIYGGRYANPGEFPWM(0) VFIKVTDELNCSGYLISSSYILTAAHCMISANI
FNSIFSLFSPLQDMTARIGNIDSDSGQEYTFQSFSKHPDYDNSTFYGDIALLKLSTPVTFTPHVNRICLPSNNAFY
NHETPVLOMGWGRFSNTSEQVTKILKVTDIGKVYGHNECQQLFDSLNITLPNGHVCVKNSGIDGVCE(0)GD
SGGPLVVRRGTEYTAIGSDSVGFYANCSVDNNEFVEIFNDIFYHRQWIIDQMDESICEN
>AXZ101129171.11 chymotrypsin-like protease (CSEChTP) Centruroides exilicauda
MILRILLTGELYWVLEEPELETTRALETVNSKENKMWAKIGTVDREEGQEYRFRSSRVHPDYSNLTYHGDIALL
KLTSPVVFDRNIDRICLANDRNYYRGNTPVLOMGWGRFSNESAEVTRILKVTEEGYIFDHGDCSDMFAFFNY
TLWDGTVCIKNSGSEGVCE(0)GDSGGPLVTRNGNSYTAIGLESIGFYENCTVDNSFAEVFTDLLYHRQWIVDN
VDETICQQ
>gi1553814002 | gb | AYEL01086288.1 | protease inhibitor-1 (MmPI-1) Mesobuthus martensii Contig346835
MSSLQILCLVFALNIVISIAHSKHGSINCRLPPERGPCRGNITKYYYHNESRTCRTFSYGGCEGNSNNFRNRHY
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CMKYCARKRHGWLGTGWI

>gil553826262 1 gb | AYEL01074297.11 protease inhibitor-2a (MmPI-2a) Mesobuthus martensii Contig331538
MKWILVVCVVESFENFYFGEEEDCCSYEVDPGPCFARFDRYFYNTANKNCEHFIYGGCKGNCNNFNNQSEC
CENCGGNNCGED

>gi1553826262 | gb | AYEL01074297.1 | protease inhibitor-2b (MmPI-2b) Mesobuthus martensii Contig331538
MKWILVILVIESLENFYLKDCCNYKVNPGPCFALIPRYFYNRISKNCEHFSYGGCKGNCNNFYNQSECCENCG
GKDCCNYKVNPGPCFALIPRYFYNRISKNCEHFSYGGCKGNCNNFYNQSECCENCGGNNCNEY
>AXZI101001140.1 1 protease inhibitor-1 (CsEPI-1) Centruroides exilicauda
MKSSTILYLVLILNILLVSAKHHGRINCRLAPKKGSCNDRIMKWYYNSKNKTCEAFIYSGCDGNTNNFRNKH
NCLKYCVRKRHGFGVFDLS

Material S2: Promotor sequences of scorpion venom gland-expressed genes (BmKbl, BmP05,
BmKM1, BmCal, CsEI and BmPI-1). Transcription start site (TSS) are boldfaced in red. The predicted
transcription factor (TF) binding site of SRF, GATA-1, C/EBPa, Oct-1 and TATA are shadowed in
cyan, green, yellow, pink and blue, respectively.

>BmP05
TTGAGAATATCCAATTTAGAGTTTGCAATATCTGCAGAGGA A RGRNATATICICCATIATICITI T TCCCC
GGGGTACCCGGGCAAAGTGGATTTTCAATTAGCGCAAAGTGAATAACACATGTAATCGAACTAGCAGA
TTATTTGCTGATGGAATGTATGCCTCGCCACAGATGGCAGCGTGTCTCGCCTTTAGCAAGCTTTTTTAGTA
AATATATACATATTTTCTTAGACTACGATATAGAGATCAACTAACACGAATCATTGGTTTAAAGATTCGTG
TTAGTCGATCTCTATATCGTGTTCTAAGAATGTATGTATATATTCATTAGGAAAACTTGCTAAAGGCGACG
CGACACGTCTTTCATTAGCAGGTAATCTACCATTTTGTCGAAACCTTCTTTAAAACAAATTAATTAACAC
TCAACACACAAGAAAATCATATTTGAAACTAACGCACATCTCATTAGCAATATGTGATCAGTACAGGAA
CCATGACTAGAACTCAGAGACA NAT TR ICCATARARTICET CTGATA ATGCATGTTTCGTATAACG
CGAAACGTATCCCTCGCGTTGTACGAGAATCCGCCGTATAATAATTAATTTTACTTTTTATGATAAACATA
TAAATTTCTCATTTTTTTAAATAAAATAGATTCTATTTTTTGGTGATTACGAAATATTTTTCATTTCCTAGAA
TCCGCTTAAACTAAAATTTCACAGAGTATAAAGTTTAATTTTGGGGAGAGGGAAAAAGTTGATGTGTTC
TOTAAGATIAGETE TATA AATAATAAAGATAAACTAATAAATGCTTACAGAATTAATATTTCTAATGTTTA
ATTTTATGGCTAGAAGTTTTGTTAATATATGAAAGTTTTAAFTGCATCCCATTA AGTTTTAATGTTICTTCCT
GCAATGTGTGCTATTTTATOICATIIIAGETG AGA ACAAATTGTAIlcrccaceTarTTeTaTTCTTA
ATATAATTCCA

>BmKM1
TAAAATTCGGAAAAATCGCGTTGTATTGAAACAGCGTTAAGCGGGGTCTTACTGAATGTAAAGAAGGC
TGTATTTTAATATCAATCCAGTCCTTTCAGCACATTATAATGTTCGGGGGACCCGAACATTAAAACACGA
TCACTATGACCTCTGTTTCTATAACTTATAAAATACGTATTATACAGTAGCAATGCAGAATTGTATATTTTT
TATTTAAAATCTGAAAAGGATATGTATGTTTATGATATTCAAACTTCTTCTGCATTATICOCCOATATICIC
ACTTCGTACTGTTTTATGATATTTTTTTTATTTAAAGAGAATTTTATATTCAATTAAACAAACAAATCTCTT
CCTTATGAGTAATAACGATGGTGCGATAATTACATTTGCTGTAATTATTAAATGGTATTTAATTTATCAGAT
AAAGAAATTACCIATTCOGAANA A CTCCATTTTATTGCCATTCCTTCTCCATCCTACTCATCCTGGCGTCAC
TAATGTATGTTTATTCGAAGATGGCGTGACAATACTAAATGATATTTAAATTTACACAAGACIUNIATIATA
A IATEEE T TG TGCTAATTTTAAAGCAAATCTTTGTTTAATTTTATATTTTTTTATGTTGGAAGA
TTTGTTGACAATTATCCACACAAATATTGAAGAAATTAATCGGTAAAACAARTTTATCACATTGATTTAA




Toxins 2017, 9, 10; doi:10.3390/toxins9010010 54 of S5

TTAATAAATTTACATTTGGCATAAAAGTAAATTTCTTTATTTGTAATTGCATTITAGCAATTATTAACTGTCG
ATGATAGGGATATCCATTTTCAATAAGAG_GACTTGTGCCATCTGCATTCTGTATCCA

GATTGGTCTGTTGTTTATTATTTCCTTGTCATTGGCTGATAGCATTCGCCTATTGGTAAATTTATTAACTATT
AAAATAATTGCTGTTGTGGGTGTTCCCTTTCTGTGCTA-CAGCGATTTCATTGTCCAAAGGCAAC
AATTCA

>BmKb1
TTCGAGTTTGGTGTTGGACGGATGGTGGAGACCAGGATCGACGGGCCGGGCCTGGGCCCTAT MMM
A I CATC000Ta0E A GCCGAGACTCGAACCCGGATCCTCCAGAATGAAAAGCCGAAGAGTTTCCA
CGCGACTAATCCGGTCGACTTTGGAATCGATTATTAACGCCCAGTAGAATGGATTAACTGCTCAATCGC
CTACTCAATGTTAGAAAAACGAGGACATCATTTGGGTTGGCTATTTTCTCGAACGTACATTCAGTTCTAT
AATAAATTGACTTTGTTTTGGTGGCCTGACATATCCCATTAAAACAAAGTCIRTTARTIAGAGA ATTGAA
TGTACGTTCGCGAAAATAGCCAATCAAACGACATTCTCGTTRIICIAAGATIGAGCGGTCAATCCCGCA
ATACAGCATGATGATTGTCATATTTTTTTCTCTAAGTGCCAAAGATGGGCATGCCTAAAATGTCGCATTTA
TAAATTTCGGCCGTTTGAGCGACTTTTTTTTTGGCCATTTTCTAAGTAACGCTTAGCAGCCTCTGGAAAAT
ATTAATTCGATATATAATTACAAATTATATATTTTGAAAAAATTTTCGTATENATAREIIGIGCAAAATTTA
TTCGTTAATTAGTTTAAGGCCATAACCGTAGAAGAGTGGTAAGGGCCGAGTTGAAAATACGCATTAAAA
TGTCGGATAATACGTAATIA CGTCGGCGGACAACATATTTTTTACATTTTAAAAAATAACAATTG
TAAAACGAATAATTGACGTTTTTCA

>BmCal
GGCCCGTTGAACCCCACCTTCAACCATCCGGTTGATCCCACCATGGATGTTGGCCAGCTTGTGATGGGC
TCTATAAATGGCCGCCGCCAGATACATATACCCTTCGTACTATATGGCGGCTCAACTAACGTAACTTAAC
TGGTCAATAATTATGGTAGGATCAACCGGAATCTTGAAAAATGGAATTCGACGAGGCGAGTCTTGACCC
ATTCTGAAAATTACAGGTGTGGAACCCGGATCTGAACCCAGGATCCATCGTCGGCCGGATTGGCCGCG
TGGAAACGCTTCGGCTTTCTACACTGGAGGACTCGGGTTCGAATCCCGGGTCCCCCCTTGAAAATATTT
ATCATGGAGTCCGGGCCTGGCCCATTGATCCCTGTCCTCCGCAATCCGGCTGACCCCTACGCAGGGATG
GGCAGTCTGTGGAACGGTTTGTTTCGCCCCGCCA CRIMGIATIGIAGEH TA ATGGAGTGTGGCGTCATCT
GTTAACAAAAAACCCAGGATCCATCGTCGGATTGCTGTCATCCGGTCAAAAGAAAAAAGACATTTGGA
GAGAAAATTCATTAAAATATACAATAACCAAATTTTCCTTTTGTAGTATACTATAAGAATTCATATTGGTA
ATAAACATACAG IRCCTARTARATITCATTCIGAATARETICHT A AGTGGCCATAAATAATATTTATCTTTC
AATGTGAAATGTTAAATATTAAGAATAATCTICCTATAATATTTTTTATTTAAAAATAAATATGAAATAATG
AAAATTTACGTTGAAAACATGTCTGGTTTTTAATTTTATTGCTATAAGCATACGGAAAAATTAT AT
RETCTACAA A CTAGAATTGTAAAAGGTCACGCCGACTTAATAACTTGAAACAGTTGTTTTCTGATATTAA
AATTTATAAAATAAATATAATAATTGTTTTAAATAAATGGAAGAAAATATAATTGTGAATTANTGA
AAAACCATTTGTTGAATTTGGA

>CsEI
CAAAATCATAACAAAAAAGTCAAGAAACGTTTAAACAAAATGGTTGTAAATATTCTGTAATTITCAATT
ATACAACGATATAAAATTAAAATACTAGCAAAACACTAAAG_TGAAATTCCATAAAA
AATACTTAAATTTAAGAAACGCTAATACGCATTTTCTCAACGTTATAATGTGCGTAGCTCCACCTCITAC
GAGATTTTACTAACAACTCATTITTATATTACTAATTATTACAAAGAGATATAATTTTTCAAAAAAAAAAG
AAATTTTTTAAAATATTGCAAATGCCAATCAAAAACAAAAATTTTCATTAAGTTCATCTTTACTCGAGAT
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ATATAGCCTATTTAACATATGACCGTTTTTTCGCTCTCTATTGTGCTGATGAATCAATACTTC_
-TATTCTACATAAAATTGCAACACTTAACAAAGAATTTTGAAGTGTTTTAGACGAAGATATTTAA
TGTTTAAATCTTCACTTTC_TCCATTTCTATTAGAAATCGCAAATTGATTTGTTTTCAAG
AATCTTTGTCAATAATTACATGAAATATTTCATGTACGCAGACTTTTTAAAAAATCCTTGACA-
-TAGTTATGTCGATCAAACGAAAAAATCACGAGATATTATTACATGCCTGTAAACATGAATTATCTAA
ATGATCGTGAAGTGTTCCAAGAACTTGTITCAACTTAAAGTAAAATAAGTGATTATTATTTITAAAAAAAT
TTAATGACATTCATTTATATTTCACATAAACATTTCTGTAATCAGTACGCATTTAATTTCTTCTGCAAATGG
TAAAATTTAAAAAATGAAATGTTTCTTTTTAATGGCTCATTAATGTTGTTATAATTGGTGGAAACAGATGI

AT S AR EEAEET G 1A CCCCTTGTACCTGTTTGCATTCGATGTGI M TATCGACTTCT

GCTCGTGGTAAATCA

>BmPI-1
TAAAACTTGTTTATTCTCATTTATAATAAAAATTAACTGCTATAATTATIRIATARCTCOCATAGAMAT ATTA
TTAACGATATTTTTAAATTAATCGGCCATAGTTAAAAAACTGTATTAAGAAAATTGAGTTTTTGTTATTAA
TGTTTCTGGCACGAAATTTTAAATAGTAAAATTAAACGTATGATTGAATTAATAATATTTTTCTCCATTTAC
AAATATTTTTAAACAAAGATTGAAAAATATTTTAAAAAAAAGAGGAAAAACAAATTCGCGCCATCTAGT
GGTCATTTATTTCGATACAATTATTTAATTCTGTTATATAATTATTTATTTTTTATAATGTAATTATAAACTAT
TAACCTATAAATCGTCATTATTATTAATTTATACTGTATTTTTATTGAATGAGAATGAAAAATTGGAAATAA
TAAGAAATA CRCOIARIIGEIIA ATTTTTTTTTCTTGATTAAAACTTCGACATTAAGATAACTGTATGTTTT
GAAACAAACTTCGCAAACATGCTTAGTAGTCATCAAAACATGAAATTTAACAGATACAATTCGAGAAA
CAATACGCAGCATGATCTAAAAGCAATIACTIATCARARMATIGIAC ATTGTGATGATTTGATGTATCTG
ATGATGGATTTTTATCAAGAATGTTTGCTTGGAGTTAAAATGATAGCATTGATTTGAAAATAAGAAGTTG
TTATTGCAGCAGATACGTCCATCTTTTGGTGCTATTTTCCATTACGTCACTTAAATAAATATTAAAAAATA
AAAGTTTTAAAAGAATGTTTACAGTTTAAAACTTTCATAAACTACGGTGTATGTTATTTAATGATTTTGCT
GAACTTACTGCATCGAGAATAATCTTAAAGCACTCCCAACTCAATTGTTACACGACAAATACGTGTTTA
CATATATTTTTATTATTTTCHGGO AT TATEE I T TTTTTGAAGAATTAAACACGGATAGCTTTTGACA
TTTTACA
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