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Figure S1. Amino acid sequence alignment of true calcins (Figure 8), retrieved from MAFFT’s

analysis; showing the two motifs found with MEME, along with a cladogram with branches with the

Motifs colored. e-values above MEME’s logo. Consensus sequence underlined. (A) Motif 1, missing

in the Buthidae branch; (B) Motif 2, missing in the Chaerilidae and Buthidae clade.
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Figure S2. (A) Amino acid sequence alignment of true calcins (Figure 8), retrieved from MAFFT’s
analysis, from scorpion species of the Parvorder Iuroida showing five plausible motifs found with
MEME; e-values above MEME’s logo; consensus sequence underlined; (B) Cladograms colored
accordingly to the colors of the motifs where they are present.
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Figure S3. Motifs found in the amino acid sequences alignment of the six Calcins (Figure 8), retrieved
from MAFFT’s analysis, found in the venom of scorpion species of family Scorpionidae. e-values
above MEME’s logo. Consensus sequence underlined.
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Figure S4. Amino acid sequence alignment of BKTx used in this study (Figure 9), retrieved from

MAFFT’s analysis, showing the motif found with MEME, along with a cladogram with branches with

the Motif colored. e-value above MEME's logo. Consensus sequence underlined.
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Figure S5. Amino acid sequence alignment of Scorpine like 1 (Figure 9), retrieved from MEME’s

analysis, showing the motifs found with MEME. Consensus sequence underlined.
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Figure S6. Amino acid sequence alignment of Scorpine like 2 (Figure 9) retrieved from MEME’s
analysis, showing the motifs found with MEME. Consensus sequence underlined.

A) e-VALUE: 5.6 x 10" e-VALUE: 3.0 x 10" e-VALUE: 4.4 X 1077

PR T

L

NAME p-value

P69939 337E-102 | T 49

AOAOKOLBZ4  2.12E-08 I 15

AOAOKOLCO2  1,64E-100 | T L4

AOAOKOLCO6  3.13E-99 | [ L

AOAOKOLCIY  4.46E-100 T L1

TIE6WS 728E-83 | ° aff J

BEXH40 487E-100 | 11

TIDEK6 6.02E-84 | ° U ‘

DIU2AT G.ISE-88 | ¢ 118 Y

POCI49 6.18E-88 | ¥ il ]

A9XES® 457699 | T t

AIXE60 2.46E-101 | T 11

ADA088DOSI  O.16E-105 T 1

ADAOSSDBS3  9.13E-104 | T 1

EAVPL4 2.46E-101 | 11

E4VP56 1.06E-47

AOAOSOUIZ0  4.91E-100 [T ] 1

QUNE6I 2.44E-101 | T 1 1

AUAOCORFQ9  8ISE97 & F i

Q50846 8.15E-97 ¥ T

QOGY44 1.04E-85 L

P69540 T | et ——

POC2F3 4.45E-45 ]

QUGY46 2.94E-93 ot

Cui2? 270E-T1 | 11

Criolo4 8.2LE-T0 !

Ctryd4 2 50E-69 |

Ciry22350 5.97E-71 1

LFLGMVTLASCGIL.REKHVOKVALIPND! NOQYELY
e-VALUE: 2.4 x 10641 e-VALUE; 5,1
AOA023FQNS_acari AOAO023FQNS acari ADAQ23FQNS acari
Scorpine like beta Scorpine like beta Scorpine like beta
Scorpine like Scorpine like Scorpine like
Scorpine like 2 Scorpine like 2 Scorpine like 2
Buthid Scorpine like 3 Buthid Scorpine like 3 Buthid Scorpine like 3
Buthid Scorpine like 4 Buthid Scorpine like 4 Buthid Scorpine like 4
Q6XLLS KTx6 Q6XLLE KTx6 Q6XLLS KTx6

ADAO23FQNS acari
AOA023FQNS_acari QNS5 _acari

S ine like bet
Scorpine like beta corpine like beta

Scorpine lik
Scorpine like corpine like

Si like 2
Scorpine like 2 corpine hke

Buthid S like 3 Buthid Scorpine like 3
uthid Scorpine like 3

hid S Tike 4
Buthid Scorpine like 4 Buthid Scorpine like

Q6XLT8 KTx6 Q6XLLS KTx6

Figure S7. (A) Amino acid sequence alignment of Buthid Scorpine like clades 1-2 (Figure 9), retrieved
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(B) Cladograms colored accordingly to the colors of the Motifs showing their presence in each clade.



Toxins 2016, 8, 367; doi:10.3390/toxins8120367

A)

S5 of 526

e-VALUE: 1.8 x 1037

IPVGOXKXDPXX(,TLYK(, XXXNNRXVLXKXT(,A

—

NAME p-VALUE
D2CFI7_Mmar 1.86e-64
C5]895 Ocay 2.59%-18
H2CYPI_Pcav 4.80e-61
K7WMX6é_Hspin 321e-63
LOGBO04_Uyas 4.87e-61
LOGCJI1_Uyas 2.70e-32
POCSF3_Laus 8.31e-15
FICJI59_Hjud 3.67e-75
FICJAO_Hjud 4.46¢-75
TIDMQ9 Csqu 4.42e-65
TIDP97_Csqu 1.11e-65
FD664431_Smarg 2.54e-74
IN315721_Pcav 4.80e-61
KC140563_Hspin 3.42e-63
GHS548227 Sjen 2.20e-70
sdc7328_gl_il_Sdon 6.56e-33
sdc12897 gl il Sdon  6.77e-38
sdc14036_gl_il_Sdon  2.3le-60
Ctry 2.33e-51
Smp73_Spal 1.51e-32
FE193686_Lmuc 6.45e-01
FD660409_Tmac 6.81e-01 -
GH547861_Sjen 2.48e-23
FD664111_Hspi 1.69¢-29 ]
GHS547772_Sjen 3.30e-39 I f 1
ViLallpl_Tint 5.93e-79 I T 1
VmLallpl Vmex 6.87¢-70 I T 11
VpLallpl_Mpun 7.67e-76 I T 1
VsLallpl_Msub 4.49¢-77 [ T 1

e- VALUE

B)

srqgh éu 71 sdon
et rﬁ % sgon
Sfcldatr gy noti
maﬁnzfs'en
e

6X 10

mEE
,=§%§ag
e
g g
=

o2

RGCKSVPGPVXAPFPDCCPTTLCRGKOWD

S o,
KCA40567 Hspin £@1‘ﬁ% ispin
PG n
fspim 4]
- ey %@ﬁm
47361 Sjen GH547881 Sjen
GHBaRsZSjen R 2
it Tk ki
At
(e Vi
AR can iR
}‘EMM = %d%ldll 5_81 H |_Sdon

P47 Teal I Hbkgs
smzzr 71 _sgon
0

S0 S
Phcsd T
i
e

Figure S8. (A) Amino acid sequence alignment of La1 like peptide (Figure 10), retrieved from MEME’s

analysis, showing the motifs found with MEME. Consensus sequence underlined; (B) Cladograms

colored accordingly to the colors of the Motifs showing their presence in each clade.
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Figure S9. Amino acid sequence alignment of SVWC Scorpion like peptides (Figure 10), retrieved
from MAFFT’s analysis, showing the motifs found with MEME. Consensus sequence underlined.

Cladograms colored accordingly to the colors of the Motifs showing their presence in each clade.

(A,B) Motif for all SVWC Scorpion like peptides; (C) Motif only for three sequences including two

buthid SVWC Scorpion like peptides and one superstitioniid.
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Figure S10. Amino acid sequence alignment of kKTx subfamily 1 (Figure 11), retrieved from MAFFT’s

analysis, showing the motif found with MEME. Consensus sequence underlined. E-value above

MEME’s logo. Cladogram colored accordingly to the presence of the motif.
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Figure S11. Amino acid sequence alignment of kKTx subfamily 2 (Figure 11), retrieved from MAFFT’s

analysis, showing the motif found with MEME. Consensus sequence underlined. E-value above
MEME’s logo. Cladogram colored accordingly to the presence of the motif.
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Toxins 2016, 8, 367; d0i:10.3390/toxins8120367

S9 of S26

Table S1. Unique sequences encoded by 135 transcripts of the Superstitionia donensis venom transcriptome. In underlined: Signal peptide. In bold: propeptide cut.

In brackets, the GI number from GenBank accession number; in asterisk terminal stop codon.

TOXINS
SODIUM CHANNEL TOXINS

de14319 g1 1 MNNCICFILCLVALIYEFGNAQGKDGYPLNDMGNTIFCVMVQSGNEKCEKNCKERGGHGYCYALRCYCKGMK Csab Cer 2

-&-11 NNVKIWE * (522802561)
wde14t62 g1 1 MKTAFLSIVVELLMLHLDTVLLQIYDGDLYKKGGSTIPCLKHGGDSYCVDVCAKHGAHGGSCYSIPSRCWCEGLDI - Lipolysis activating peptide 1 alpha chain

-&-1" RKHGGYPKNEKGDYVWCGLPGGENKECEDVCRKQEAGYGYCYDRYCWCEGK * (93140443)
dela46r of p METAFLSIVVELLMLHLDTVLLQIYDGDLYTKDGSIPCLKHGQDKYCKRICAEHGAHGGSCHGLPSRCWCEGLDI Altitoxin

-8 RKHGGYPKNEKGDYVWCGLPGGENKDCQDVCKKKGSGYGYCYDRYCWCEAPQ * (116241245)

_ MMKTAVLSIVGILLLLNLDIVVLOMYDGYIYDDDGTHYPCRRIIGHKYCEELCKDVGAGEGWCKAFPSGCFCRGL Birtoxin
sdcl4d62 g2 12 | K HGGYPRDKNGDWIWCGLPGGKNKECENVCTEQGAGYGYCYDRYCWCEAP * (20137305)
«de15193 g1 1 MKRLALLILGFIVLDVIDAFEEGGYPLREGEPAVYYNCAEGGTEYCIKVCRKIDAGYGYCYGLIRTCYCEGLTITKH Toxin ClI7

-&-1" RGYPN (31376362)
416570 o1 i1 MCKVALRIVGIIFHIDRIFSYEGGYPVLINGADLYYGCSPSNDYCNKLCLAMDAGEGYCYIDNCFCKGLHVSKHA Toxin TdNa8

-5 AYPKTDGGDYIWCYDNRQNNRYCEQVCKRYKGGPGICALNYHVCYCWDPVLEMGEFTIPESLYE * (294863151)
«de21236 g1 1 MEGVSTLLIVTIAISRLSSVASYEGYLIVKGTDNYYNCDIRGNGNYYCRQICHKFDAGDGHCQGIYSQSCWCKNLR Neurotoxin LmNaTx30

-5 ISKHGGYPKQSNGKLYSCWKDEYCEGICKQHDAAYGYCYASSCYCE * (317412111)
de10528 g1 1 MKSVVLSIWVLVLLLODTVVLOKYDGYLYHKNGSYYQCYRATVSNCPSVCHKYGAYGGECHGTPAGCFCKGLEI Toxin Pg8

-8 KKHGGYPMENGEYVWCGGDDEMCDDVCKRQEAESGYCYSSRYCWCVPP * (187763642)

POTASSIUM CHANNEL TOXINS

sdc10141_g1_il

MNKTLIESMLLLITIMMTIGDADGERCSSSTYCNSYCWKKAKCTRGKCINKECKCYNCGRGD *

Potassium channel alpha KTx 6.10

(74838001)

. Toxin KTx 8
sdc13949_gl_il MRAPTGGCPFSDALCANYCKKNKFGKGGKCDGPKCKCSIKMAPFDAKVPLTE * (159146538)

. Toxin KTx 8
sdc26193_gl_i1 MNKVHCTILLVVLMVFAVSVLPIEGVPTGGCPSDALCAKYCKSNKYGSTGKCDNTNCKCSVG * (159146538)

. Potassium channel alpha KTx 5.1
sdc14251_g2_i1 MKVLPLLFLFLISVLLPTETSCENNAVERSGDSFAELSRSIVKRSCKRVCSGNRRSKQCMQKCKNGR * (384950677,

Potassium channel toxin alpha KTx 12.

sdc14273_gl_il MRKLLIVFLVLTVLEMAIVPQVDASGEPCSTSKQCTAPCRAGGGSHGKCMNRRCKCYG * otassium ¢ ago‘;;‘;’(‘)gg‘ pha KIx12.5

. Potassium channel toxin alpha KTx 6.7
sdc14273_g1_i2 MRKFLIVLLVLTVLEMAIVPQVDASGEEPPIWPCRTSKQCTDPCRAGGGSHGKCMNGKCRCY * 74538004

sdc13860_gl_i2

MTKLEIVLLVSTVIAMTIVPKVDASGEKCRNSAQCKDICRAETGGQGRCMNSKCKCFVG *

Potassium channel toxin alpha KTx 6.7
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Potassium channel toxin alpha KTx 6.1
sdc13860_gl_il MTKLFIVLLVSTVIAMTIVPQVDASVGRCTASKQCTAHCRMRGESHGECENRRCKCY otassium ¢ ar(‘;‘jg ;;’(’)‘érl‘)ap aKTx6.10
sdc9772_g1_il MLLVITEMMAFDEINADGKKCLVSSECHDYCWKGNKCSRGKCINKRCKCYNCRG * POtassgsrgg;;g;‘;l toxin
sdc9772_gl_i2  MKKAIIFNMLLVITEMMAFDEINADGKKCLVSSECHDYCWKGNKCSRGKCINKRCKCYNCRG * POtaSSz‘;Sn;g;:g;l toxin

. Tbah02745
sdc13973_gl_i2 MKAVLIILVLAVLEVAIGVPQAYAPGVRCRNNRICQEVCPRSTKCINGKCRCYKG * (757151000
SCORPINE-LIKE PEPTIDES
134907 o1 11 MNAKLTILEFLVLVSIASAGLTEKKVQGYLDKKLKDGMVKTALKSIVHKFTKSQYGCAADMDVTGNCQKHCQEA Hge scorpine
S8 EQADGICHGMKCKCGVPRAYRK * (121953382)
H ine like 2
sdc2871_gl_il DVLTPMIAVPVVGGILNKVAKQMLHKIGKLDSPCIFGID * g scorpine like
(224493299)
1422y o4 11 MOQIKLVVILFLGFATLSTGGFIKEKHFHKAIDVLTPMIPVPVVGGIVNKVAKQMVHKIGKLDTPCIFGIDKKGNCEK Hg scorpine like 2
SACIASL2 85 TCQETTHOKGYCHGTKCKCGKPLNYK * (224493299)
del4ons o4 p MOIKLTVLLLLGCVTIAAGILKEKHFQKAIDEFVPMIPVPPSVSGALQKAAKQMVHKIAKLDSSCILGHDRGGKC Hg scorpine like 2
-85 NKGCQETVQQIGYCHGTKCKCGVPLGYR * (224493299)
. Hg scorpine like 2
sdc20456_g1_il VDALTPLIPVPVVGGIVNKVAKQMIHKIGKIQSLCAFNKDMAGLCEKKCQETEKLKGYCHG (224493299)
<deasss of i SVASAGLTEKKVQGYLDKKLKDGMVKTALKSIVHKFTKSQYGCAADMDVTGNCQKHCQEAEQADGICHGMKC  Antimicrobial peptide scorpine like 1
-8'1" KCGVPRAYRK * (430802820)
sdc23468_g1_il ITIASCAWISEKKIQDAIDRKLPNGLVKNAIKAVVHKAAKNKHGCLADFDVGGGCEQHCR ((;ZZZ(E;Z:)
CALCIN
sdc9999_g2 i1 MKTSTLSLIFIVALTVACFGINGAEASDIMLSKRSCFEKGRICKTHNDCCSKKCVKKGAIPSRKCA * (;’22(1)‘;822)
sdc13987_gl_il MKTSVLSILIVTLVAACFVIDGAEANNVRIVKRSCLENRRICKTNNDCCSKKCVRRGRIPSKKCE * %F;SC;;Z;)I
SPIDER TOXIN
 MKLLAIAFIGCLLLLLVNEARSEGGDSMIRV ARQARRCIPKYRSCDHNKSGCCDNASCRCNLFGTNCKCQRKGIF US agatoxin Aola
sde21328 g1 i1 - (675369705)

NON DISULFIDE BRIDGE PEPTIDES

sdc30354_g1 _il

MNAKVFLAVFIVAMEFVTDOAEAGFWKNVWNSDIAKNLRNKAVNWVQEKIGAPQAAKLDEFLNSLYYR *

Antimicrobial peptide Con22
(430802818)
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. " Con10
sdc19033_gl_il VTDEAEALWGFLAKMASKVLPSLFSGGKKR 40247615)
sdc24668_g1_il VVLLHLISQSEALWGALLGLGSTLLQKLGKRGAQNLDQFDDIFEPELSEADIRYLQDLLR * Amphl}(’?;zt;g;g)lde Tl
sdc36542_gl1_il AHQHLVFTNSLYKMKTQLVVLIVALVLMOQLFAQSEAFWGALLNAASSFLGKR Amphli’;gj;g;g;de cT
sdc12611_g2_ il  VAMLFLOFVSQSDAFLKGIFDTVSKWIGKRGLKNLDQYNDLFDGEISDADIKFLLDLMR * Amphlf(’;gfl‘;‘égg;de 12
sdc8130_gl_il MYSGSDAEGYWGKLWSGDKSAASSIQGKRGLKNKDQYEDFYAPDLTAADLKLL Amphl?ﬁ)a;;‘;gj%de 12
sdc14358_g5_i1 MKTQFVILIVALVLMOMFAESEAIFGAIWNGIKSLFGKRGLRDLDLDDNMFDDMYEPELSAADLKMLQDLFR * Amphl}(’?;zt;g;g)lde C12
sdc14106_gl_il MKLITLMPVFLCLLIVVDYCQSFPFFLASLIPSAINLVKKIGKRDADFQRYVDLKRRDLDLDELMSRLSEY * (93‘;;255123)
sdc28695_g1_il LTMOQFKKALLVIFISYLLVTDEAEAFWGFLAKMAGKVLPSLLSSGKKDKRNREIEDFYDPNQRQ * o 3‘;2255237)
sdc14244_g1_il MOQFKKALLVIFISYLLVTDEAEAFWGFLAKMAGKVLPSLLSSGKKDKRKREIEDFYDPYQRQLDLENLLNQLDLN * o 3‘;;;)‘55237)
4cou3l of i1 TMOFKKALLVMFIAYLLVAHEVEAFWGALAKVATSVLPSLFSKRSSLRNVRKREVGNFFDPYQKDLDLDDLFAQL Amp2
{101 R— (932534537)
YLIP Uro 1
sdc10966_g1_il MKTOLVVLIVALVEVOLFSGSDASFWGNLWGGMKSVVGSFLGKRGLKN C(S o otero(Z))
sdc6540_g1_il  MKSQLVVMIVALVFMOMFSESEAGFWGNVWEGIKSVGKNLLGKRGLRNMDQFDDLYEPDLSPAD f;gg;;rg‘;f
sdc8996_g2_ il MQMFSESAGFWANVWKGIKSIGKNLLGKRGLRNMDQFDD f;;%%;;‘;f
sdc13329_gl_il MKTOLVFLIVALVLVOMFSGSDAEGFWGKLWSGVKSAASSILGKRGLKNIDQYDDFYEPDLSAADLKLLQELFR * f;;;;;;rg%f
YLIP Cer 2
sdc10003_g1_il MKSQLVVLIVALVEMOMFSESEAGFWGNVWEGIKSVGKNLLGKRGLRNMDQFDDLYEPDLSPADLKFLQELLR * % 750 2(;;9)
sdc13462_gl_il MKTQFLVLIVALVFTQIFSEAEAAGFWGKLWEGVKSVGKSLLGKRGLRNVDQFDDLYEPDLSPADLKFLQELLR * féﬁ?;fsirg)z
sdc13544_gl_il MKTQLVILAVALVYMOVFTESDAYFWTYTFPKHLFTRTPSPSLLGKSKLRNWDQFNDLYESDLSSADLKFLQKLLR * f;gg;zcszrg)z
sdc14358_g12_i1 MKTQFVILIVALVEMOMFSESEAGFWGDVWSGIKTVGKNLLGKRGLKKLDQYDDMYEPDLDAADLEFLKELLR * CYLIP Cer 2
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. CYLIP Cer 3
sdc13245_g2_il MKTQFVILTIALVLVOMFSESEAEFHSKVWGDLVKSLLGKRELRSFDQFDDLYE (522802547)
sdc4010_gl_il MNAKVFLVVFIVAMLVTDOAEAGFWKNIWNSDIVKNLRNKAVNWVKEKVGAPQVAKLDEFLDSVYNS * (ggg";gg 916)
sdc15372_g1 i1 EILLDPLLLMOMYAQSEAILGANWNGIKTLLGKRSL IsCT2

gl QMYAQSEA
5 (22213544)

. sCT2
sdc16828_gl_il KTQFVILFVALVLMOQLFAESEAFFGAIWNGLKSLFGKR (221354
sdc22496_o1 il MMTQFVFLIVALVFLOMFSLSEAGFWGVVWSGI * IsCT2

_gl_ (22213544)
sdc22251 g1 il MKTOQFVVLIVALVEMOMISESEAGNWGDVWSG NDBP 5.5
gl (152962885)

sdc37652_gl_i1l FVILIVDHVLMOMFEASEAIIGGHIKGKASLLGKRGLRDL Peptide Hp1035
(347602456)

] Peptide Hp1165
sdc39539_gl1_il TQFVILIDDLVFKQMFSDSEDGFWGEVWRGIKSV 614103408
sdc12606_gl_il MNAKIFLVVLLVAAFMTEETEAGFFGKIWNSDFVKNLRNKAVKFISDKIGTNPPQAATLDELLDALYS * ( 3\2/?501‘;12;9)

. Vejovine
sdc14749_g1_il MNAKTIFAIVLIGMLVTEQAEAGIWSTIKKYASKAWNSDIGKSLRNK (325515699)
cde14200 of 1] MNIKTFLLVFLFALIVTEQAEAGLWGAIKSFAKNAWKSKLGRKLRTMASNALMPKPESVPMPVPVPEAVAEAVP Vejovine

-&°1% SGSRLDFMYY * (325515699)
bl oo
sdc4413_gl_il FAESEAIIGDIGNLTAQFGKRSLRDLELDNDMYEPELSAADLKM * Venom an(tllggzgg) peptide 6

PROTEASE INHIBITOR

sdc12570_g1_il

KMIVSCIFLILVLNAVFVAESSHHKSVNCLLPPKTGPCKGSFARYYFDIETRTCKAFIYGGCEPNTNNFAKRHHCEK

Kunit type serine protease inhibitor

RCKRFGARKYHGK * (224493105)
.. MMFLLAFVLMTSLNVLVYSQDRCTLPPESGLCLAYFEKYYYDSNFRTCKMFVYGGCDGNDNRFDTEDACLAACA HW11c39
sdc31500_g1_il
GSK * (627610707)
sdel13156 o il FILWVPSISVATDLYNLORSRMKFAIVALFVAITIIAQVTSQEPKCRKNEYYTTCGGCDGNCQEYVVPCTRMCHPPG Cysteine rich venom protein
-5 CYCVENTVRGPNGDCIFTSECSGNEI * (366984639)

sdc13156_g2_il

QRLKMKEFTIVAVEVAITITAQVTSQETNCPKNEYYRTCGNCDGNCRKHVVPCPRICHPAGCYCVGGTVRGPNGDC
IFTNECP *

Cysteine rich venom protein
(366984639)
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sdc14810_g1_il

MNALTGLTFTFILLCVLHENSESVKGDDNCEENEVYTKCGSICESCDDFITPRPCPEICFIGCACKEGYFRDTNEKCIP
AEECKKQ *

Putative trypsin inhibitor like cysteine
rich domain protein

(604769033)

 MLLOKENMNIFLVVLTAITIAVGVRSODOCWLNEYYTECGGCDGTCDEPLVACPYICHPAGCYCEYGTVRGPNG | utative salivary secreted serine protease
sdc3658_g1_il LCIAEEDCPKHK * inhibitor
(366984585)

AT :

 MKFILAPMLMAILVOVKSODKPCGENEYYTECGGCDGTCAEPYVQCTKNCHPAGCYCQOGAVRGSDRKCILLE | utative salivary secreted serine protease
sdc6891_g1_il DC * inhibitor
(366984585)

sdc13407_g1_il

MKAALVLLFAAVFLNFQVKGHHVVGHEEGCASPDEVFDPCGPSCPPSCIGVIKPGTLCSTECVPGCYCRDGLVRT
ARGTCVTPRACRNN *

Putative similar to chymotrypsin elastase
inhibitor ixodidin

(427777519)
Putative salivary secreted serine protease
sdc20776_g1_il MVTGTEVQCWWNESYTTCGGCDGTCAEPMPICHTICHEPGCYCNSGTVRGPDGFCIPLESCPNHK inhibitor
(366984585)
_ MKFLLVAVFIVIIAIALVRSQEPQCGNNAFYMECGGCDGTCDEPLY ACTMICHEPGCYCEWPNVRGPNGECIPRE | utative salivary secreted serine protease
sdc27767_gl_il QCP * inhibitor
(366984585)
«dc12740 g1 1 MGKFILAVIVSMAVLVHAFPQAHDLFRCDDDEEMVTCLPPCPRSCSNLFNPRPCTVLLPTCRTGCSCKGGKIRGN TSA Tbah02514 mRNA
-8''"  DGRCVFPADCPRRN * (757180944)
wdc1626, g1 i1 MKRNIVSGVFALAVLFILDNCDAQYNSVGRNCTNPDQVFTECASACSLTCDDYVNPKNWCTLQCIIGCICRPGY Venom peptide SJAPI
-8~ AFQTTFGTRCVPISDCRRK * (528050044)
cdc3980_g1 i1 MKRNTILGVEALIVLFSILDKCEAEDLFEFLSCKNPDEVFSQCFPICPLTCDDYVNPKPMCGLTDTCLFGCVCRRGY Venom peptide SjAPI
-8'1" AFQNEIHSRCIPISDCKSG * (528050044)
sdc9177_g2 i1  ASPAAERCKKEGEEYDECGASCPETCENKGTPGPCFYVCLPGCLCK * Veno&ggg&‘z)s JAPT
de13359 g1 1 MMKCNVALSIFVVIVLCSVESGCVAQGNESRGRPCRSPNEEFTRCGTACPLTCQNYQNPPQVCTLQCVIGCVCKR Venom peptide SJAPI
-8-""  GFIRENGVRSRCVRPQECRRY * (528050044)
«de36sse g1 1 OEIGSLCRNTAFCVLTILITCSVLESYMIQKNKSRNQCVLSGEEFTEKGSACPATCDNYQEVNKTCSVNSVIGCFCKT Venom peptide SJAPI
-8 GLVRDVLNWRCVKPEEC * (528050044)
cdc13933 g i1 MNKYVELYVFALLTECCLHSSSGQRNGRPKFNCNRPGEEFRRCGTACPLTCDNYRSPPKSCTRQCVIGCACKNGL Venom peptide SJAPI 2
-8°'" yKDRNGSCVPPSQCLR * (528050045)
sdc39356_g1_il NPNEVFTGCSSACTLTCDHYVNPPELCSLQCIIGCVCR Veno%g’;g;%ig‘*” 2

ENZYMES
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METALLOPROTEASES

sdc14592_gl _il

MEQRSYNTITGGRSVDLLTKDEDVGFWAKRTRLEQALIVICSVLAIMAVCLITAVVVISQKRNIDDVTSEAPPTTVTT
SKPIVEKVCETEICKLAADELKATINYSINPCEDFYSYVCSGWRRDNPIPESMVTYTKFGLLDEKIKNELIEVLPNIDK
YEDGDVRTKAKTFYTSCINTETREGKGVEGLKNVLKSVGGWPLLGENITEEYNWTDALVEFSIRELGSSPITAFAVGP
DAKNTSDNIVQIDQTSLSIGRNELLNSNKSDERVKEIMAAYKNLVKQSAMLLGSKKTEDQLDNDINDMVEFERTL
ATYTRSEEDRRDPNSLYKKMTIDGLQTGLNTEQIDILSFENKIMANITELTNDTNIIVAEYDYLYQTCKLLGQNTTKP
ETIANYIGWRIVONYGTETTENFTNTFLEFDKVTMGVEKSKPMNETCIDDANSLLDFALGNLFINHGFDVDTKTEI
ENMIAELKTAFGELLKSNKWMDNNIKEKALNKLNEMFPMVAYPPWLNDTDKLNEYYEKLGDIIEGSHLENVITIA
KFHTQKQLNKINKSYNRTEEWASAPAVVNAFYDPSANTITFPAGILQPP

Neprilysin 1
(567441193)

sdc14619_gl_il

MEQKSYNTLNGGGSVYQLIKGKYAGFRVKITKLEQTLIVVCWVLVIVANVTSHKLTAEKVCDTEVCKLAADKLKD
TMNESINPCEDFYSYVCSGWKRDNPIPETMSALGNLHLLDENIKNELIEVLPKIVKYEEQDVRTKAKRFYTSCIDTE
TRQSKGVEALKAVLKSLGGWPLLGETIETGYDWTDALAYAKRELANHVIITFYVGPDDKNTSQNIIKINQASFGLK
RDNFINKNRSSEKVKKTMKAYKKLIKQSAKLLGSTKTEEELDSDVNDMIEFERTLAEFSRSDEEKKDLYSKYRKMTV
GRLQLELNTKQIDILLLLNKVMNNITKLTNNTEVIVMELDYLKQTCKLLEQNNTKTETIANYIGWIIVRGYGEHTT
KEFADAFFEFDKVTSGTAKAKPLNETCIKKANEYFRYALGNIFINNGFNDQTKTEIERMTVQLKTAFEELLQTNKW
MDKETKKESLNKLNEMIPMVAYPTWLNDTKKLNGYYDKLGEIEGSHLENVINIVKFIIRTRLNKINKPFNRTEKW
GSGPAVANAFYSPNSNLIRLPAGILQPPFYQVGLPAALNFGGIGSIIGHEITHGFDNTGSQYDAQGNLKEWWTPEA
RSRFKNESKCFVEQYGSYKEPITGMNLNGNNTLGENIADNGGLRQAFKAYKSATSGIYSNMRLPGLDMTSDQLFF
VGFAYAWCADARKEHLELALKYDAHSPPPFRIRGVLSNFEEFAKAFKCP

Neprilysin 1
(567441193)

sdc14592_g3_il

EQYGSYKDPITEMMLNGENTLGENIADNGGARESFKAYKSLTAVSEYNTRLPGLDLTADQLFFVGFSYVWCANER
KEYLEKAIQYDPHSPPSFRVRGVFSNLEEFSEAFGCPPNSTLNPKHKCLLW *

Neprilysin 1
(567441193)

sdc14619_g1_i3

MIMKGVAKVEQKSHNPINWGSNVYHLIKYAGFRVKRTPVEQTLIVIVCVLAIMADVVTSRKLITEKVCDTEVCKL
AADMLKATINDSINPCEDFHSHVCSGWKRDNPIPETMSALGNLHLLDENIKNELIEVLPKIVKYEEQDVRTKAKRF
YTSCIDTETRQSKGVEALKAVLKSLGGWPLLGETIKKGYDWTDALAYAKRELARNAIIKLYVGPDDKNTSQNIIKV
SDPSFGMKRDDFIDRSSEKVKRKIKAYKKLIKQSAKLLGSTKTEEELDSDINDMVEFERTLAKFSRTVEEKKDLYSKY
KKMTVGRLHLELNTEQIDILLLLNKVMNNITELTNSSEIIVMELDYLKRTCKLLEQNTTKTETIANYIGWTIVNGYG
RQTTKEFADAFFEFRKVSTGIVKATPLNITCIEKANYYFGLPLGNLFINNRENVETKMEIENMVVQLKVAFEELLKT
NEWMDNETKKKSLNKLNEMITLVAYPSWLNDTKKLNGFYEKIGEINEGSYLENTITIAKFHVQTSLGRINKPNNRT
KMWGNKIAGVEAYYDPKSNKIFLPAGVLQPPHYQVGLPPALNFGAIGSIIGHEITHGFDN

Neprilysin 1
(567441193)

sdc14619_gl_i5

MADVVTSHKLITEKVCDTEVCKLAADMLKATINDSINPCEDFHSHVCSGWKKDNPIPETMNLYGNLOMLNEKIK
NELMEVLPNIVKYEEEDVRTKVKRFYTSCIDIETRQAKGVEGLKAVLKSLGGWPLLGETIETGYDWTDALAYATSE
LAYNPISFSVGPDDKNTSQNIIKVDEAKFGLKRDNLINTNRSNQKVRRIMKAYAKLIKQSAKLLGSVKTENELDN
DINDMIEFERTLAKFTRSKEEKRDLYSCYKKMTVDRLQLELNTEQIDILSLLNKVMKNITELTNNTKIIVKELDYLKQ
TCKLLEQNNTKTETIANYIGWIIVRGYGEHTTKEFADAFFEFDKVTSGTAKAKPLNETCIKKANEYFRYALGNIFIN
NGENDQTKTEIERMTVQLKTAFEELLQTNKWMDKETKKESLNKLNEMIPLVAYPSWLNDTKKLNDFYEKLGNVI

Neprilysin 1
(567441193)
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QGSHLENTITIAKFHTKRKLDKINKPYNRTEMWGSGLVVANAYYAQKSNTIIFPAGILQPPFYQVGLPPALNFGGI
GSSIGHEITHGFDNQGGMYDAQGNLKEWWTPEARNRFKYESKCFIEQYGSYREPKTGLMLNGKNTLGEN

sdc14619_gl_i6

MEQKSYNTLNGGGSVYQLIKGKYAGFRVKITKLEQTLIVVCWVLVIVANVTSHKLTAEKVCDTEVCKLAADKLKD
TMNESINPCEDFYSYVCSGWKRDNPIPETRAHYVNLLLVEDKIINELIEALOQNAGKYEEEDVRTKVKRFYTSCIDIET
RQAKGVEGLKAVLKSLGGWPLLGETIETGYDWTDALAYATSELAYNPIISESVGPDDKNTSQNIKVDEAKFGLKR
DNLINTNRSNQKVRRIMKAYAKLIKQSAKLLGSVKTENELDNDINDMIEFERTLAKFTRSKEEKRDLYSCYKKMTV
DRLQLELNTEQIDILSLLNKVMKNITELTNNTKIVKELDYLKQTCKLLEQNNTKTETIANYIGWKTVKRYGRQTTK
EFGNAFFEFDKVSSGIVKAKPLNETCIQNANGYFDFALANLFINNRFNVETKTEVETMVAQLKLAFVELLKTNKW
MDNKTKKESLNKLNEMIPLVAYPSWLNDTKKLNDFYEKLGNVIQGSHLENTITIAKFHTKRKLDKINKPYNRTEM
WGSGLVVANAYYAQKSNTIFPAGILQPPFYQVGLPPALNFGGIGSSIGHEITHGFDNQGGMYDAQGNLKEWWTP
EARNRFKYESKCFIEQYGSYKEPKTGVMLNGKNTLGENIADNGGLRQAFKAYKSHTSGNDRNMRLPGLDLTSDQ
LFFVGYAYVWCSNERKERLERDLKYGVHTPAFFRVRGTLSNSEEFA

Neprilysin 1
(567441193)

sdc13753_gl_il

MLVEWTLTSIVLVESVNGQFWDLRGDFCRTRKPQTCCPGRDDECTVPILDTLCYCDIFCNRTSGADCCPDFWPTCL
GINPPGPIVTQQCFKDGRSYNVGESIKINCNKCTCRQRSPTNYDFVCEQNVCLVRPELIESINHGNYGWKASNYSFL
WGKTLEEGIQYRLGTFKPTVSTMAMNEVKIKMRKELPENFDARQHWHNLIHPVRDQGDCGSSWAFSTTSLASDR
LAIQSRGSMNMALSPQHLISCETRGQKGCDGGHLDRAWFYLKRHGVASEECYPYESGTSKENGRCAVRKPRGRH
GHILCTNGQEDMVHKSTPAYRIGPQEDLIRQEIFNYGPVQATFKVYNDFFLYKGGVYRHTNLSDGKPEAYRLHGW
HSVRIIGWGIDRTGRRPVKYWLCDNSWGRLWGEDGYFRIIRGEDECDIEMFIIGVWANTNSNNMNGIGH *

Putative cysteine proteinase ixodes
scapularis cysteine proteinase
(604813376)

sdc14484 g1 _il

MNATRKFLLLSICIVLASCNESDLPGPYCRTRRPVDCCPGRDDSCAVPILGTLCYCDHFCNRTYGQDCCPDFLPHC
LGITPPEPLVHRVCHHEGRTYQVGQTIRKNCNACTCRPTSATTFEFNNCEERVCLVRPELIDGINRGNYRWRASNY
TFLWGKSLDEGIRLRLGTFQPTEQASRMTAIHQGKDPLPSSFDSRRKWPNLIQPVRDQGNCGSSWAFSTTAVASDR
LGIQSQGKERLSLSPQHLVSCQNRAQRGCHGGHIDRAWWFLRKRGVASESCYPYESGETGHKGTCLAKLSPNGN
EPRIKCVSGGREDILHYSTPPYRIGRKEEDIMHEIFTNGPVQATFQVKEDFFLYKSGVYHHTPVSAHLPGKYRRSGW
HSVRIGWGVDHSHGRPVNYWLCANSWGSRWGEDGYFRIIRGRNECDIENFVLATWGKRRTSNGRYYGRAGRRR
RS*

Putative cysteine proteinase ixodes
scapularis cysteine proteinase
(604813376)

sdc4278_g1_il

DRLPTFDVAVVITKLDMCRRQFNGGRCSRGTAGFAYVGGACVVNKRLEKVNSVAIIEDSGGFSGIIVAAHEVGHL
LGCVHDGSQPPSYLGGPGATNCPWEDGYIM

Uncharacterized protein like Tetranychus
urticae
(no GI available)

PHOSPHOLIPASES

sdc12400_g1_il

MALTFEVAVTMLLSLAYAHIAERELYVNFEPLPNQQDSWPVARAAIVIHRSEAGREFTECRMLGSIEELAREGRSL
PEHLIKRTSKAEMDEFERICSAASEAERFMIVPGTKWCGPGNKAANESDLGWLAADKCCRAHDHCDSISQGKSK
YGLKNEGEYTLLNCDCEKAFHKCLTETADSQNWITSKPTQGIRYTYFTLYKPKCYKVSCGGGRSAIESRKCSNLVA
TWKNSYLD *

Phospholipase A2
(218546750)
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sdc14212_g1_il

MTFVFLTATTALLSLAYSHTTERELYVNFEPLPNQDDSWPAARAAIVSFRSEAGREFSECRMLNSVEELAREGINLPK
HMIKRASAEEMDDFERRCSRSADRERFMIAPGTKWCGPGNKAANYSDLGSLEADKCCRTHDHCDNIPKGKSKY
GLTNDGEYTLLNCNCDKAFDSCLONAANKEANSVDKATTNAIKFAYFTVYAPKCYRLSCGGGRSDMEGRACAN
AVGTWKSSYLA *

Phospholipase A2
(218546750)

sdc14393_gl_il

MVFISLOFTTEVWIGSTONIQKELY VNFEPLPGQKDSWPIARAAIVSFDKSSEARRTLPECRMLHSLEEIAREGNYFSE
RMIKRVSKEEMNTLERRCSRSSQEEERFSLTFIKWRDTKWCGPGNDAANETDFGLLEADKCCYAHDHCDSISSSES
KYGLKNDEHITLLHCDCEEAFDKCLQDTANKVNSDYQKEQTQQLRHFYFVTIKHRCYRLYCENKRDNSTCRGYW
RKDYKDEDYD *

Phospholipase A2
(218546750)

sdc14634_g4_il

MGMONLIEVITFTLVSMAWAQSSEKELYLNFEPLPGQRDGWPVVRAVRMLYQKRSEGGRELRTFDGCQILDSITEI
SREAYRMPRHSMKRISKEEMKSFEGRCERSGEVERTFLGTKWCGAGNTSTSYSDLGTLNNIDSCCRDHDHCDSIAA
GETKYGLKNKGENSLMNCDCEVAFAACLDEVPSKTYWFLSKATEKLSIPAIKKFYFDWYGNSCYNLTCSSGRSLSN
NECTNPVAEYNGPTGFFNPLENG *

Phospholipase A2
(218546750)

sdc14634_g4_i2

MONLIFVVTETLVSVAWAQSSEKELYLNFEPLPGQRDGWPVVRAVRMLYQKRSEGGRELRTFDGCQILDSITEISRE
AYRMPRHSMKRISKEEMKSFEGRCERSGEVERTFLGTKWCGAGNTSTSYSDLGTLNNIDSCCRDHDHCDSIAAGE

TKYGLKNKGENSLMNCDCEVAFAACLDEVPSKTYWLLSKATEKVSIPVIKKFYFDWYGNSCYNLTCSSGRSLRNN

ECAKPVAEYNGPTGFLNPYING *

Phospholipase A2
(218546750)

sdc14190_g1_i2

RLKEGDLKIKGRRPSYYFRYNNRVSLKTRVDTVLSWLDLPHDSRPSFITFYINEPDHTSHRHGPFSQQVEA ALRKIE
NLFQQLMAGLQTRGLINCVNIIVGDHGMSDVECDKVILLKDYVNSSDVYFMAGPVGRIRPKHYAESSIQNIVNEF
RCHRPEVLVYRKSELPKHYHFSANRKIEPVIIDLPSKWTIAQSVDPNYCGGGAHGYDNLNPDMNTIFVAYGPSFKR
NLVVKPFLNVELYEMMSELIQVTPEPNNGTYGSLHNILRNPQLLPNTPTPKAFTTCVISGLQRRNGNLSGCNCKEN
FSTGGTYLPNERRRNEEALIPWGAPILKGTDSLAVCHLVNSDYVTAFHKELKLPLWTSFTISKKNSLFSGTSKFTSSK
CWLADGRIPAENLANCTHYRELAKEYPGLQQRPLFPIAFASSETSELSVQLMTNAVPMYQHFRSEMWLQFLILLSK
WSHKFSSLNVVMGPAFDINGNGVRPHIKDLMKDDKIPVPTHYFAVVTYCHSTDIPIETCRSADIEVLSFLIPHRNYP
DNCONVNEYFLKHSAKVKDVEIITGLNFFTQLSPYTAISLRTHLVEELWNYV *

Venom phosphodiesterase 2
(387014162)

HYALURONIDASES

sdc14512_g1_il

MSSIFEFVCVILNWVESTSDANFEVFWNVPSSLCSIKFGVNMTQTVLKHNILVNNGETFTGDKITLIYESGIGKYPHID
PKKGDVNGGLPRLDSLDEHLKLAEKDIQKIIPNPNFNGLGIIDWEAWRPIWEYHWGSLGVYKNKTLDLVKKEHPS
WSKQIIESTAKNLWESTAKQWMLKTLELAKNLRPHGMWCYYLFPDCYNYFGKDQPSQFFCNNMIKSNNDRLSW
MWDASAALCPSIYFIEFQQKYNESQRIWYLYGKLSEAVRVSRPHTQIYPYINYMVHVSRIPVPKDQFWKMLSMTAS
LGLDGAVIWGSSGYLQSKKTCEDLEAYVENIIGPAVTTISSNVKRCSQTVCNGRGKCTWPKEPFTSWKYLIDSKGH

DFDAQNIICRCQONHNGRYCS *

Hyaluronidase 1
(597439573)

sdc14647_gl_il

MLLILOSMESLSALGVDENVYWHVPSSPCSERFNINVTHKLLKCNVLVNSGEKFRGDKIVWEFYEYTEGRFPYMDDV
NSYMDGGIPQLGNLTSHLEWAERHVEEIIPNPNFDGIAVIDWREWRPIYDYNWEVYQNVTKELVRKNNPSIREEEI
ESTARIQWEEAAKKWLLETLKLVKRMRPKAKWCYYSFPDCYNHQRGDVPHDFTCRKEIQRHNDRLSWLWKEST
ALCPSIKLGSREEKYDDSERQWYLYGRLSEARRVASPNTLIYPFVSSERNPNWESLDSFLDMIGAPASMGFDGAVIS

Hyaluronidase 1
(597439573)
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GSSKYIRDKNDCEELDWYVTAVICPAVTKVYTQFHKCSRTVCTNDGRCTWPYEIFNSMDYMLYDSCRNFNSKAVF
CRCEENEGRYCDKYYYNDYY *

sdc14647_gl_i5

MLLILOSMESLSALGVDENVYWHVPSSPCSERFNINVTHKLLKCNVLVNSGEKFRGDKIVWFYGLKFGYMKTDNG
VDYYVNGGIPQFANLTYQLKWVETNIAELIPNPNFDGIAVIDWREWRPIYDYNWEVYQNVTKELVRKNNPSIREE
EIESTARIQWEEAAKKWLLETLKLVKRMRPKAKWCYYSFPDCYNHQRGDVPHDFTCRKEIQRHNDRLSWLWKES
TALCPSIKLGSREEKYDDSERQWYLYGRLSEARRVASPNTLIYPFVSSFRNPNWESLDSFLDMIGAPASMGFDGAVIS
GFSKYIRYKNDC

Hyaluronidase 1
(597439573)

sdc14647_gl_i2

MLLILOSMESLSALGVDENVYWHVPSSPCSERFNINVTHKLLKCNVLVNSGEKFRGDKIVWEFYEYTFGRFPYMDDV
NSYMDGGIPQLGNLTSHLEWAERHVEEIIPNPNFDGIAVIDWREWRPIYDYNWEVYQNVTKELVRKNNPSIREEEI
ESTARIQWEEAAKKWLLETLKLVKRMRPKAKWCYYSFPDCYNHQRGDVPHDFTCRKEIQRHNDRIPSWI *

Hyaluronidase 2
(573016564)

sdc14647_gl_i3

PCSEMFNINVTHKLLKCNVLVNNGEEFWGDKFVWFYELKFGMFPYIHTVNGEHIYNDGGIPQFDNLTFHLAWAE
TEIEQLTDPNFDGIGVIDWRQWNPIYDYNLGSKSIYKKLTKELVKENNPSIREEEIESTARIQWEEAAKKWLLETLKL
VKRMRPKAKWCYYSFPDCYNHQRGDVPHDFACRKEIQQHNDRIPSWI *

Hyaluronidase 2
(573016564)

sdc14647_gl_i4

PCSEMFNINVTHKLLKCNVLVNNGEEFWGDKFVWFYELKFGMFPYIHTVNGEHIYNDGGIPQFDNLTFHLAWAE
TEIEQLTDPNFDGIGVIDWRQWNPIYDYNLGSKSIYKKLTKELVKENNPSIREEEIESTARIQWEEAAKKWLLETLKL
VKRMRPKAKWCYYSFPDCYNHQRGDVPHDFACRKEIQQHNDRLSWLWKESTALCPSIKLGSREEKYDDSERQW
YLYGRLSEARRVA

Hyaluronidase 2
(573016564)

La 1 LIKE PEPTIDES

sdc12897_gl1 _il

MRSVIMEPPYTAVLLGLLLAFSVENESMGFGESCKGGPYSIIPVGQEMTDPTTCTSYKCINYNRKYVLQTSTCATVK

Lal like protein 13

PPCKGMGSFQGNRFPNCCPIVICTGG * (430802824)
de14036_g1_i1  MKYLYFAVEEGCLCSLISVSMIGGGEVCVLGGMIIPVGQEKKDPKSCVLYKCVGVNNRVLIEKSVCQPQVKGRGCK Lal like protein 15
-8 SyDGPPSAPFPDCCPTSLCRGKQWDR * (430802826)
cde10164 g1 MLESDRTLRCILISCLEFTISDAYMYYQPQEDGSVCIDGSGKERQUNDVWYDDSKCEENACLKGRGTPYIQTYGCG Putative secreted protein
— — VVEPG (240247657)
de13004 g1 i1 MILLNLVLICMYFIVINAYMYYDPQELGSVDCTDRRNGVHHPV GEQWYIDELCESNTCKQFKDLSLAITSGCGY Putative secreted protein
-8 VEPGPGCKLVRGTGSYPDCCLDEVC * (240247657)
sdc7328 gl il  DIPIYEEKQDPAKCTLYKCEKDAGRIVLNTVTCAPQEPKTGCRNVDSPVELPFPDCCPLVVCNAPVYGG * 52;—252‘;332';34% 1
de11559_g1_1 MKKLIFSLVLICIFFIAEAYTYIAPQEPGSVDCTDELGVHHPLGEVWYNEERCERLYCQGYGNGLSITGSGCGIVSA Toxin like protein 14
-8 pGCKLVKGSGSYPKCCPKPVCRKR * (430802832)
wdes116. g1 1 MDRNILEFVLPEVVLGNDDLRFITYKNDVVFPLTEGKCNAGSGRLINQGDTWYSDEYCEKFKCLRTGILGHVEVR Venom protein 7
-8 GCAPVYPIRPNCTVVHHKGVYPDCCDGDIVCNEQQEPKSDVEMAELIRALLEESNKK * (149134066)

VENOM COMPONENTS

VENOM PROTEINS
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sdcl837_gl_il MKLVLVLACLIAFHAVAGQESCSKSSDCEDGECCLEDFYQDTAKCEKKSESRKFCSEESAQSADDRYLFYCPCKDG BLTX651
- LSCIVTEN (671759197)
sdc11506_g1_il LLOLSVVLVVVYARDKSECELHREREQKRIGVGKLVPECEENGDYKGLQCHGGTRFCQCWDIKGHPITPPSMFLKS Ctenitoxinlike-lyc-1
>~ CECHREKKIAEEGDIGAFIPRCKKNGKYEKKQCWASTGTCWCVDEDGKKTSDPTRDDIDC * (522802644)
sdc13673 ol il MKTEISIVVLISIAGTLAQKKTECQESREKALKSNARIKAIIPVCDTNGDYAGLQCHEGSKFCSCWRKDGTPITQPSG Ctenitoxinlike-lyc-1
-8 KIKACECHRQKDESSKKGLIGAFIPQCAEDGKFHKKQCWGSTGHCWCADPETGKNTTQRVRGKLSC * (522802644)
sdcl11734_g1_i2 MKTVIAIVLACEVAVVVSEETACQRARERQLQNRNSVIVNRCDENGNYEALQVYSDGSWKICFTPDGDVIQGPSR Thyropin 2
T TIEYCECFKTRYELSKQNLPSEKLPDCKATGEFVALQSDGVSHWCVDKVTGEKTTEPRPLSRSITCD * (629510299)

AFEMWYGVWLVGLVGLAAGAKPDCPPCKKESCQAPLNCLAGLVKDICDCCFVCGRTEGERCDNLALPLPYRRK
YGYCGENLECRLRTDLAPEDPDEGICVCLKQEAICANDGNTYENECKLTEARYKLRDLNYLRAVSRGPCRSAPKII

Insulin like growth factor binding related

sdel4254 g1l op b E T TKNRTGGSA ALSCEVTGWPIPVIEWKYDHGDGIMSPMPSDRPRISVQTRGGPGNYEVTSWLOMQNLELRD prl(’tem !
HATYWCIARNDEGESTASAQIRIVNEPRENEI * (351720390)
wde2109, g1 i1 SVIKMVIYVLILMTTAGLCRGAAIVDGELICSCDDVLCQQIGNCPLGEVKGICGCCNECAHDVGEPCGSLYNYGG Orphan peptide AbOp5
-8 |CGVGLKCEPNEFKQLPG (723219378)
wdc14152 g1 1 ICRRSOKTOIHIFALSSYRVNRIANRCTMIRLVIFSVLVVSIYSLSCPCWREEDPTKYCGPPPENCAKGVTTDVCGC Tbah01400
-8 CPVCYKVEGEVCGGPWGVYGDCGEGLVCDKGASLEEGEFDQREGVCKPE * (757181026)
cdela453 op i1 MLERIAVYSLLLVVCVYSLSCPLCWENPSVCGTTPTDCKLGLTKDACGCCDVCYKIEGEKCAGPFRTSGECGKGLK Tbah01400
-8~ CVISDDEPQHNRFQAEGTCMPEN * (757181026)
414453 op p MLERIAVYSLLLVVCVYSLSCPLCWENPSVCGTTPTDCKLGLTKDACGCCDVCYKIEGEKCGGPWRTSGNCGKGL Tbah01400
-8°1%  KCEIPKDLPKHIQRQAVGTCKPE * (757181026)
de143ss g1 1 MNRYWLISFILLGILMGGMAQDCMQCGTYQCYTTPAECPAGTVIDMCDCCLVCAKDEDEECGGLWDMRGKCG Tbah02469
-8 EGLTCVKENGDDENSVGVCKKE * (757181036)
411340 of 11 SRESKVINKMDLRLFVLTVLIVSCHCLPSKRNDACGPFPSNCRVGVTKDIDGCPVCTKDVGEECGGSWNAYGICN Venom insulin hkfofer;wlth factor binding
-5~ VDLICQTNGQSDNDYELPIGICVPARRFSSRNILKRMIGGRH * p
(149134032)
adc14478_g1 i1 MNKFWMISFILLGIFTSSMALSCMPCEEYECEPLPAHCPAGIGRDICGCCPVCAQAENEICGGPWDMNGRCGDGL Venom insulin llll;fofer;vvlth factor binding
TCVKEKHDDEDYLEFNQSGVCKKV (119134032)
14478 g 1 VSLETKHLKNINMNKEWTISEVLLGIFTSSMALSCLPCYERECEPLPAHCPAGIGKDICYCCPVCAQAENEECGGP Venom insulin ltreo%;gﬁh factor binding
-8~ WDMLGRCGDGLTCVKEEDDYIDEFNRGGICKKYV * (119134032)

sdc14478_gl_i2

MNKEWMISFILLGIFTSSMALSCTSCGEYECLPLPAHCPAGIGRDICGCCPVCAQAENEICGGPWDMDGRCGDGL
TCVHEKNDDDDYIEVCKKYV *

Venom insulin like growth factor binding
protein 1
(149134032)
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sdc30596_g1 _il

CPNTSSFDKMKSLLITAFFALACTTVHTFSNRELEELFCSLPNHLAARWIDCILEDAAESISKSANVVHTCVDEFWD
VKGLGDSLYSMQCNWDIRRDDNVGECIMEKAKSLDFDQPPTEEEFLAVKNRIEPCLFTAK *

Venom protein 29
(317412178)

sdc25935_g1 _il

QIFSENMGKLLFICLILLGISISAMALSCPRCEPDKCSPPPADCPAGIVKDVCHCCFRCAQAENEKCGGPWGIAGKC
GDGLTCVKETREGESPLGSIHRIGVCQKE *

Venom protein 302
(317412179)

CAP SUPERFAMILY

sdc13900_g1_il

MAPTIVPVEIIWAVTINCIDSVDLCDERYTNITKEHTMCKPVNEDCNFLRVGKIFSKQLLRTHNDIRNSIRKFVGKEY
KLATNMELMEWDEELYAMARMHTLQCVDKPDCNLCHQIDDFPVEQNFAVKTFKRSEVKHNGPVKRFQTVIKG
WAAELQSYDPDVVNNLTITDKLPTHWTNILRATTVFVGCASMNFYEDEPSVFKEVYVCNYGPANLTEGEQIYKTG
NKSCSDCEDNGVCDEEFKNLCVPSELEEGSTENFPEGETTNLEEANTQETTYIEEGSTENFPSEETTYIEIMESSPSKE
NISREVPETYTSIVQENETYFVTEVYTETSMEEYYTTELVPSEEKK *

CAP-Iso-1
(522802633)

sdc13157_g2_il

INYFYKQTTKLKVMILGHIHFIIGPLPTSNTFSTEKLFIFSKGSVICEIGKNCNSLLTSLNGNIIHDVNVERQRLTIGFYE
GLPIATNMLKMIRDCDLEAKAQQFAETCALQKSSHCRPPNDAEGEMNISVRKYNMNNQGKDVYDRLRDQVLR
WKPPMGKEYKGPLTQLVKSYKLEDINNREWANYVRANVWKVGCGIADVEMPNATFMEVFVCYFGSPKIRDGDE
LYLAAGCVQCSQCPNGTRCRNGLCELEEFFGWKNILKCQEKPYNFAPSTNYERSPENGPCYEVATTTAEITPRPTT
PALLTMEEEIITEDILKFSLIEDSAQACVDNTCSPGWSYNSGRVWSSFQIAR *

CAP-Lyc-1
(522802698)

sdc13157_g2_i2

INYFYKOTTKLKVMILGHIHFIIGPL PTSNTESTEKLFIFSKGSVICEIGKNCNSLLTSLNGNIIHDVNVERQRLTIGFYEG
LPIATNMLKMIRDCDLEAKAQQFAETCALQKSSHCRPPNDAEGEMNISVRKYNMNNQGKDVYDRLRDQVLRWKP
PMGKEYKGPLTQLVKSYKLEDINNREWANYVRANVWKVGCGIADVEMPNATFMEVFVCYFGSPKIRDGDELYLA
AGCVQCSQCPNGTRCRNGLCELEEFFGWKNILKCQEKPYNFAPSTNYERSPENGPCYEVATTTAEITPRPTTPALLT
MEEENTEDILKFSLIEDSAQACVDNTCSPGWSYNSGKAEIKGEGICMATVAFREKINLSGYSCLKIQYSLTSGDEMASE
VVAFAFEVNNKMGTIQKRIKYENGNNHMFLDIPWPGVEFRVGFGARSKLHDEQFEVIVDEVIILRGNCPQI *

CAP-Lyc-1
(522802698)

sdc13879_gl_il

MKONHSMFFAMKAMVLIVIRFLIFDVEVSKGVIAGSARLIFKDSNYKDCHIGTSECNFADIHKWFLKNHNSIRSTG

TAGQSATNMLMMEWDQKLTDAAQSYAEECLPVSCLPERANFSGEVNTDIREHPYQSAASLSERIRKVLKYWKEE

VDDYDSDMLTNQIRSYKIVSRDMQRWANVVRATTWKVGCGIVDIYSGKENPENEIIVCFYKNAKLKEGEELYKIG

KPCTECPQGTSCSEYLKTLCEVNPGKCPITSNERTIEESCSTKGNTVWRCSVEQGTEDCLAERACSSFWEIDVIGKFK
KISVSGMCSSVNIFHKEIQIDEPACFIFEYIKEPTLSQAVKSEVTGFILQSNGQYSEKVTASDDAKEWTPIKVDIPWTGI
AVQVGVGVRSRSPPTAGKQDIKVRNFSVVTGKCT *

CAP-Lyc-1
(522802698)

sdc3852_g1_il

VTKQAAIMIPVLLTSLTLTCHVVLSQSCPEIYLRESKDHTYCRRSTCKVMKSGVTEEDKKIILDMHNKYRNKIALGQ
ETEPQQQPPAANMMOQMEWDDELAKVAQAHASLCKFDHDTGPQRQVENFNVGQNLYITMMSKKINWKKASV
WYTSEVKLFYPQYREPYVFGAWGHFSQMIWAKTWKVGCGMAMYYEENMDKILYTCNYGPAGNMQGGTTYIKG
NPCSQCPKNTQCSNEYRGLCKSLTPDGPQEDNSKSSNDLILYCDESTNDPAECKNVQITGSKQFQTRKIYSGEYKTV
VLNGGDSITIKLGKAQSEKGICPFIYGYFGPNRDGDAKQSAVSIGFSAPGINFGQPTKIEYGGSSFWTIGMQMQFNQ
EMESTIKLEAYPGAAPQYFNVKAFGIGRGKCPKF *

CAP-Uro-1
(522802590)

sdc11413_gl1 _il

NMMOMEWDDELARVAQAHANLCVFKHDKGKERAVENFPVGQNLLKFSPAIRKWEAINSWYKQEVCFFLPEYT
KPFHSGDYGHFSQFTWATTWKIGCGFTAYSEGGKNESLYTCNYGPTGNILQGTQYIVGEPCSQCPENTECSKPYPG

CAP-Uro-1
(522802590)
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LCKSKTRDGPOQMTKPPSEDYALYCDFSSDDPDKCRDVKISGSRNFTTRHIYSGNYKTVILEGGEYVTIDLGMAKNE
DGICPFVYIRCGPNNATETIGLVMEISESVPGNTPQSPMKIYPNAGTSFSPIGVHMRSNFEFKSTITLRAKDDGAPQF
VDVRIWGIRKSDCKNPPL *

sdc14327_gl_il

GIFLFHLCSEMERVLCTVLFLOQILWWMSAGCKYERVGRHHTMCIYSAHACPNSQLIRSGGITTRDKNLIVKIHNQVR
SKVALGKVHGLPPAADMRVMTWDNELAKIAQRWADQCTEGHDKLRDTERESVGONVALRWSYDHKDPLLKDK
PDWPFSIDLWSKEYDEFGFSSSHISPFVFKYSVGHYTQMIWAETHKIGCGFTYYKHPQKGYTKIYVCNYSPGGNIIQGT
MYKTSPRGATCSDSSLQLSREYKGLCEKSRRSRIRRRNSNRRKRVISQTRHERSRTFQFSKQQKSRNARRKGSTN *

Putative scp tpx 1 agb prl
(757180984)

sdc11413_g2_il

MKVLPIVSCLLLTQCSSILCLSCSETDYGKYDEDTRDIKIPISLWRTPTSGRNKVETLESKECPLLYQRYSSNHTYCKTS
TCDIIFKGVNSGEKKMILHIHNSLRRKLANGQETRYRQLPSAANMMOQMEW

Putative cysteine rich secretory peptide
(757180946)

sdc11413_g2_i2

YMVEFEINKSDESSYSTRMKVLPIVSCLLLTQCSSILCLSCSETDYGKYDEDTRDIKIPISLWRTPTSGRNKVETLESKEC
PLLYQRYSSNHTYCKTSTCDIFKGVNSGEKKMILHIHNSLRRKLANGQETRYRQLPSAANMMOQMEW

Putative cysteine rich secretory peptide
(757180946)

sdc14601_g1_il

MNTKGCHGYVPQTLMFEVLIATVVSSLGKNICDTRYRNIHPEHSMCKTRNYTCKFRSGIEENVQPLLDLHNHIRNSI

QKVVGNNYFEGRNMMNMQWDRELYLIAQRHVLQCTDLPDCSQCHQIDRFHVEQNFAVNTFSSVNHSFNGSVE

RFKRVIRDWASELRKYNPCVVERFQFLGLPTNWTNIFRATTLKVGCASVTYDSQTKGRFTEIYVCNYGPALLTEGV

EIYKPNYQNCNECSNNIKCNTSTPLQSRDLRQQLGDYQQRARKSQRQLIARAPVIGKSKRQIITPTTTTTTEQFQNH
PTEIDLLVDSGIIYPSTPETEAHTTETTKITITATPVPISEIITTEKKIPTKDTATPTVKSSTETEIDLLIASETIFPSISTTESST
IGTAKPIPTTTPVSTSRSANPEYNIYTQITNTETIIPSPDTEVDLIEASEIISTSSTTEEASMTGVTKPDIGLVEVSEIISTSST
TESSISEATILD

Tbah00853
(324497915)

sdc14601_g1_i2

MNTKGCHGYVPOQTLMFEVLIATVVSSLGKNICDTRYRNIHPEHSMCKTRNYTCKFRSGIEENVQPLLDLHNHIRNSI
QKVVGNNYFEGRNMMNMQWDRELYLIAQRHVLQCTDLPDCSQCHQIDRFHVEQNFAVNTFSSVNHSFNGSVE
RFKRVIRDWASELRKYNPCVVERFQFLGLPTNWTNIFRATTLKVGCASVTYDSQTKGRFTEIYVCNYGPALLTEGV
EITYKPNYQNCNECSNNIKCNTSTPLQSRDLRQQLGDYQQRARKSQRQLIARAPVIEEYMEVDIPEQTRSGLLFLNTI
YIEEPSCFIFSYKKNAVPIWSPLTSSVYGIAVRTESNDYVMVQRDTDVYDWMHVFLDIPWIKVFIQVGVGIRTDYGA
GEQHIQIKDLVLRRGTCSAL *

Tbah00853
(556052306)

sdc11381_g1_i3

MESMIIVTTCLIFDIFVSNGVTDDSAYLIFKHNTYKDCIIGENGCNLKEVQMMFLERHNFMRSRIAGSDSTTEPDAA
NMLMMEWDQSLANDAQNYAQNCLERGCQPEEAGFNGEVNIYTNSYDKADAHVESLPTRISNTIWSWVYDSVH
GHSSEDIKSLLHSYKSDSPTMHQWANVIRATTWKMGCGIADILISPGANQFSEIIVCFYKNSKLNDGDELYKIGQPC
TNCPPGTICSYKESLSNLCESIPGYCPITSNELTVEDSCYRSELQRTSIWNCSAEDDTENCRPERPCASVWKIDPYGKF
KKITVSGMCTSANMYQKEIEINEPACFIFEYIKEPSVNQAIKSTVTGFVLQSNGKYSEKVTVSEDVDKWTPVKLDIY
WTGIPLQIGISVRSRSTPTTGEQEIKIRNFLIVTGSCA *

Venom allergen 5
(675383069)

sdc11381_gl_i2

MESMIIVTTCLIFDIFVSNGVTDDSAYLIFKHNTYKDCIIGENGCNLKEVQMMFLERHNFMRSRIAGSDSTTEPDAA
NMLMMVIRATTWKMGCGIADILISPGANQFSEIIVCFYKNSKLNDGDELYKIGQPCTNCPPGTICSYKESLSNLCESI
PGYCPITSNELTVEDSCYRSELQRTSIWNCSAEDDTENCRPERPCASVWKIDPYGKFKKITVSGMCTSANMYQKEIE
INEPACFIFEYIKEPSVNQAIKSTVTGFVLQSNGKYSEKVTVSEDVDKWTPVKLDIYWTGIPLQIGISVRSRSTPTTGE
QEIKIRNFLIVTGSCA *

Venom allergen 5
(675383069)
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Table S2. Amino acid sequences of peptides.

Transcript

Sequence (MS/MS)

sdc14619_gl_i3

sdc14619_gl_il

sdc14393_g1_il

sdc14212_g1_il

GYDWTDALAYAK
EFADAFFEFR

SLGGWPLLGETIK
IGEIIEGSYLENTITIAK
TETIANYIGWTIVNGYGR
ANYYFGLPLGNLFINNR
LHLELNTEQIDILLLLNK
KLnGFYEKIGEIIEGSYLEnTITIAK
TcKLLEQNTTKTETIAnYIGWTIVnGYGR
LGEIIEGSHLENVINIVK
HFYFVTIK
NDEHITLLHcDcEEAFDK
FSLTFIK

ELYVNFEPLPGQK
AFDScLONAANK
YGLTNDGEYTLLNcncDK
FAYFTVYAPK

sdc3852_g1_il

sdc13900_g1_il

LEAYPGAAPQYFNVK
QSAVSIGFSAPGINFGQPTK
EPYVFGAWGHFSQmIWAK
mHTLQcVDKPDcNLcHQIDDFPVEQNFAVK
LATNMELmEWDEELYAmMAR

sdc13004_g1_il

sdc14036_g1_il

sdc12897_gl_il
sdc14589_gl_il

YmYYDPQELGSVDcTDR
RnGVHHPVGEQWYIDELCESNTcK
DLSLAIITSGcGVVEPGPGcK
NGVHHPVGEqWYIDELcESnTcK
GTGSYPDccLDEVc

SVDGPPSAPFPDccPTSLcR
GGEVcVLGGMTIPVGQEK
GGPYSIIPVGQEMTDPTTcTSYKcINYNRK
KYVLQTSTcATVKPPcK
YTYIAPQEPGSVDcTDELGVHHPLGEVWYNEER

sdc14462_g1_il

sdc14462_gl_i2
sdc14462_g2_i2
sdc15193_g1_il

HGAHGGScYSIPSR
KQEAGYGYcYDR
YcWcEGK

KGGSTIPcLK
HGGDSYcVDVcAK
GDYVWcGLPGGENKECEDVcR
GGSTIPcLK
IcAEHGAHGGScHGLPSR
DKnGDWIWcGLPGGK
YcWcEAP

TcYcEGLTITK

sdc14273_g1_i2
sdc13949_gl_il

SGEEPPIWPcR
FGKGGKcDGPK
MRAPTGGcPFSDALCANYcKK

sdc14222 g4 i2

sdc14222 g4 il

GcQETVQQIGYcHGTK
LDSScILGHDR
AIDEFVPmIPVPPSVSGALQK
LDTPcIFGIDKK
AIDVLTPmIPVPVVGGIVNK
cKcGKPLnYK
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NDBP

sdc12606_g1_il

sdc4010_g1_il
sdc14358_gl12_il
sdc14358_g5_il

sdc6540_g1_il

sdc28695_g1_il

sdc13544_g1_il
sdc14106_g1_il

IGTNPPQAAT
IWNSDFVK
NIWNSDIVK
GFWGDVWSGIK
IFGAIWNGIK
GFWGNVWEGIK
VLPSLLSSGK
FWGFLAK
YFWTYTFPK
FPFFLASLIPSAINLVK

Table S3. Twenty two sequences of Calcins and putative Calcins isolated from the venom or deduced
from cDNA or transcriptome analysis of 14 scorpion species in 12 genera and 8 families.
Code = UniProt accession numbers; except for those with the names given in the original publications
(listed in the references). * Possible not true Scorpion calcins.

Code Species Family Reference
Q8I6X9 Mesobuthus martensii Buthidae UniProt
B8QGO00 Hoffmannihadrurus gertschi Caraboctonidae UniProt

Ctych Chaerilus tryznai Chaerilidae 1
Ctric74 Chaerilus triscostatus Chaerilidae 1
Ctric58 Chaerilus triscostatus Chaerilidae 1

Ctryc59 * Chaerilus tryznai Chaerilidae 1
Ctric33 * Chaerilus triscostatus Chaerilidae 1
Ctryc40 * Chaerilus tryznai Chaerilidae 1
Ctric36 * Chaerilus triscostatus Chaerilidae 1
P60252 Opistophthalmus carinatus Scorpionidae UniProt
P60253 Opistophthalmus carinatus Scorpionidae UniProt
FD664155 Heterometrus petersii Scorpionidae UniProt
P59868 Pandinus imperator Scorpionidae UniProt
P60254 Scorpio palmatus Scorpionidae UniProt
Smp33 Scorpio palmatus Scorpionidae 2
FD664670 Scorpiops margerisonae Scorpiopidae UniProt
GH547959 Scorpiops jendeki Scorpiopidae UniProt
5d9999 Superstitionia donensis Superstitioniidae This study
sd13987 Superstitionia donensis Superstitioniidae This study
LOGBR1 Urodacus yaschenkoi Urodacidae 3
ViCaTx1 Thorellius intrepidus Vaejovidae 3
VpCaTx1 Mesomexovis punctatus Vaejovidae 3
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Table S4. Ninety six sequences of Scorpines and putative Scorpines isolated from the venom or
deduced from cDNA or transcriptome analysis of 34 scorpion species in 22 genera and 10 families;
one sequence of the Pfam domain “Toxin 38” from a mite (Ixodae); and one sequence of a Potassium
channel o toxin from one scorpion species. Code = UniProt accession numbers, except for those with
the names given in the original publications (listed in the references).

Code Species Family Pfam Reference
Q6XLL8_KTx6 Opisthacanthus cayaporum Hormuridae Toxin 2 UniProt
AO0A023FQNb_acari Amblyomma cajennense Ixodae Toxin 38 UniProt
P69939 Androctonus australis Buthidae Toxin 38 UniProt
AOAOKOLBZ4 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AQOKOLCO02 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AQOKOLCO05 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLCO06 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLCO08 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLCO09 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLC11 Androctonus bicolor Buthidae Toxin 38 UniProt
AOAOKOLC14 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLC17 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLCI9 Androctonus bicolor Buthidae Toxin 38 UniProt
AO0AOKOLCJO Androctonus bicolor Buthidae Toxin 38 UniProt
T1E6W5 Australobuthus xerolimniorum Buthidae Toxin 38 UniProt
B8XH40 Buthus occitanus Buthidae Toxin 38 UniProt
B8XH36 Buthus occitanus Buthidae Toxin 38 UniProt
T1DEK6 Isometroides vescus Buthidae Toxin 38 UniProt
T1E6Y1 Isometroides vescus Buthidae Toxin 38 UniProt
T1E6Z4 Lychas buchari Buthidae Toxin 38 UniProt
C6ZH27 Lychas mucronatus Buthidae Toxin 38 UniProt
D9U2A7 Lychas mucronatus Buthidae Toxin 38 UniProt
D9U2B1 Lychas mucronatus Buthidae Toxin 38 UniProt
POCI42 Lychas mucronatus Buthidae Toxin 38 UniProt
POCI49 Lychas mucronatus Buthidae Toxin 38 UniProt
P0CJ45 Lychas mucronatus Buthidae Toxin 38 UniProt
A9XE59 Mesobuthus eupeus Buthidae Toxin 38 UniProt
A9XE60 Mesobuthus eupeus Buthidae Toxin 38 UniProt
POCH57 Mesobuthus eupeus Buthidae Toxin 38 UniProt
A0A088D9S1 Mesobuthus eupeus Buthidae Toxin 38 UniProt
AQ0A088D9U2 Mesobuthus eupeus Buthidae Toxin 38 UniProt
AO0A088DAES Mesobuthus eupeus Buthidae Toxin 38 UniProt
A0A088DB26 Mesobuthus eupeus Buthidae Toxin 38 UniProt
A0A088DB53 Mesobuthus eupeus Buthidae Toxin 38 UniProt
E4VNZ9 Mesobuthus eupeus Buthidae Toxin 38 UniProt
E4VP14 Mesobuthus eupeus Buthidae Toxin 38 UniProt
E4VDP34 Mesobuthus eupeus Buthidae Toxin 38 UniProt

Code Species Family Pfam Reference
E4VP56 Mesobuthus eupeus Buthidae Toxin 38 UniProt
E4VP57 Mesobuthus eupeus Buthidae Toxin 38 UniProt
A0A059U1I30 Mesobuthus gibbosus Buthidae Toxin 38 UniProt
QIN661 Mesobuthus martensii Buthidae Toxin 38 UniProt
QIN]JC6 Mesobuthus martensii Buthidae Toxin 38 UniProt
AO0AOCIRFQ9 Tityus bahiensis Buthidae Toxin 38 UniProt
AOAO0C9S3A8 Tityus bahiensis Buthidae Toxin 38 UniProt
QOGY42 Tityus costatus Buthidae Toxin 38 UniProt
Q5G8A6 Tityus costatus Buthidae Toxin 38 UniProt
QOGY43 Tityus discrepans Buthidae Toxin 38 UniProt
QOGY44 Tityus discrepans Buthidae Toxin 38 UniProt
P69940 Tityus serrulatus Buthidae Toxin 38 UniProt
P86822 Tityus serrulatus Buthidae Toxin 38 UniProt
POC2F3 Tityus stigmurus Buthidae Toxin 38 UniProt
POC8W4 Tityus stigmurus Buthidae Toxin 38 UniProt
K9LZ65 Tityus stigmurus Buthidae Toxin 38 UniProt
QO0GY45 Tityus trivittatus Buthidae Toxin 38 UniProt
QOGY46 Tityus trivittatus Buthidae Toxin 38 UniProt
TIDMRO Cercophonius squama Botrhiuridae Toxin 38 UniProt
T1DP99 Cercophonius squama Botrhiuridae Toxin 38 UniProt
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T1E6WS8 Cercophonius squama Botrhiuridae Toxin 38 UniProt
POC8W5 Hoffmannihadrurus gertschi Caraboctonidae Toxin 38 UniProt
QO0GY40 Hoffmannihadrurus gertschi Caraboctonidae Toxin 38 UniProt
QO0GY41 Hoffmannihadrurus gertschi Caraboctonidae Toxin 38 UniProt

Ctri27 Chaerilus tricostatus Chaerilidae Toxin 38 1
Ctril3 Chaerilus tricostatus Chaerilidae Toxin 38 1
Ctri9164 Chaerilus tricostatus Chaerilidae Toxin 38 1
Ctry44 Chaerilus tryznai Chaerilidae Toxin 38 1
Ctry51 Chaerilus tryznai Chaerilidae Toxin 38 1
Ctry22350 Chaerilus tryznai Chaerilidae Toxin 38 1
C7G3K3 Liocheles australasiae Hormuridae Toxin 38 UniProt
C5J891 Opisthacanthus cayaporum Hormuridae Toxin 38 UniProt
POC2F4 Heterometrus laoticus Scorpionidae Toxin 38 UniProt
Q5WQZ7 Opistophthalmus carinatus Scorpionidae Toxin 38 UniProt
Q5WQZ9 Opistophthalmus carinatus Scorpionidae Toxin 38 UniProt
Q5WR01 Opistophthalmus carinatus Scorpionidae Toxin 38 UniProt
Q5WR03 Opistophthalmus carinatus Scorpionidae Toxin 38 UniProt
H2CYP8 Pandinoides cavimanus Scorpionidae Toxin 38 UniProt
H2CYQ1 Pandinoides cavimanus Scorpionidae Toxin 38 UniProt
P56972 Pandinus imperator Scorpionidae Toxin 38 UniProt
PODL47 Euscorpiops validus Scorpiopidae Toxin 38 UniProt
5dc34997_g1_il Superstitionia donensis Superstitioniidae Toxin 38 This study
Code Species Family Pfam Reference
sdcl422_g4 il Superstitionia donensis Superstitioniidae Toxin 38 This study
sdcl422_g4_i2 Superstitionia donensis Superstitioniidae Toxin 38 This study
sdc20456_g1_il Superstitionia donensis Superstitioniidae Toxin 38 This study
sdc4553_g1_il Superstitionia donensis Superstitioniidae Toxin 38 This study
sdc23468_g1_il Superstitionia donensis Superstitioniidae Toxin 38 This study
T1DE]8 Urodacus manicatus Urodacidae Toxin 38 UniProt
TIDMR6 Urodacus manicatus Urodacidae Toxin 38 UniProt
T1E6X2 Urodacus manicatus Urodacidae Toxin 38 UniProt
L0G8Z0 Urodacus yaschenkoi Urodacidae Toxin 38 UniProt
LOGCW2 Urodacus yaschenkoi Urodacidae Toxin 38 UniProt
VpScplpl Mesomexovis punctatus Vaejovidae Toxin 38 3
VsScplpl Mesomexovis subcristatus Vaejovidae Toxin 38 3
VsScplp2 Mesomexovis subcristatus Vaejovidae Toxin 38 3
ViScplpl Thorellius intrepidus Vaejovidae Toxin 38 3
ViScplp2 Thorellius intrepidus Vaejovidae Toxin 38 3
ViScplp3 Thorellius intrepidus Vaejovidae Toxin 38 3
VmScplpl Vaejovis mexicanus Vaejovidae Toxin 38 3
VmScplp2 Vaejovis mexicanus Vaejovidae Toxin 38 3
VmScplp3 Vaejovis mexicanus Vaejovidae Toxin 38 3
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Table S5. Thirty six sequences of Lal-like and putative Lal-like peptides isolated from the venom or
deduced from cDNA or transcriptome analysis of 23 scorpion species in 18 genera and 9 families.
Code = UniProt accession numbers, except for those with the names given in the original publications
(listed in the references).

Code Species name Family Reference
T1DMQ9 Cercophonius squama Botrhiuridae UniProt
T1DP97 Cercophonius squama Botrhiuridae UniProt
D2CF17 Mesobuthus martensii Buthidae UniProt
AOAQKOLCC5 Androctonus bicolor Buthidae UniProt
E4VP44 Mesobuthus eupeus Buthidae UniProt
F1CJ59 Hottentotta judaicus Buthidae UniProt
F1CJAO Hottentotta judaicus Buthidae UniProt
FE193686 Lychas mucronatus Buthidae UniProt
FD660409 Isometrus maculatus Buthidae UniProt
Ctry Chaerilus tryznai Chaerilidae 1
Ctri Chaerilus triscostatus Chaerilidae 1
C5]J895 Opisthacanthus cayaporum Hormuridae UniProt
POC5F3 Liocheles australasiae Hormuridae UniProt
C5]8B8 Opisthacanthus cayaporum Hormuridae UniProt
H2CYP1 Pandinoides cavimanus Scorpionidae UniProt
K7WMX6 Heterometrus spinifer Scorpionidae UniProt
JN315721 Pandinoides cavimanus Scorpionidae UniProt
KC140563 Heterometrus spinifer Scorpionidae UniProt
Smp73 Scorpio palmatus Scorpionidae 2
FD664111 Heterometrus petersii Scorpionidae UniProt
FD664431 Scorpiops margerisonae Scorpiopidae UniProt
GH548227 Scorpiops jedenki Scorpiopidae UniProt
GH547861 Scorpiops jedenki Scorpiopidae UniProt
GH547772 Scorpiops jedenki Scorpiopidae UniProt
GH547797 Scorpiops jedenki Scorpiopidae UniProt
sdc5116 Superstitionia donensis Superstitioniidae ~ This study
sdc7328 Superstitionia donensis Superstitioniidae ~ This study
sdc12897 Superstitionia donensis Superstitioniidae =~ This study
sdc14036 Superstitionia donensis Superstitioniidae =~ This study
LOGB04 Urodacus yaschenkoi Urodacidae UniProt
LOGCJ1 Urodacus yaschenkoi Urodacidae UniProt
LOGCWS Urodacus yaschenkoi Urodacidae UniProt
ViLallp1 Thorellius intrepidus Vaejovidae 3
VmLallpl Vaejovis mexicanus Vaejovidae 3
VpLallpl Mesomexovis punctatus Vaejovidae 3
VsLallpl Mesomexovis subcristatus Vaejovidae 3
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Table S6. Twenty sequences of Potassium channel x toxins from 8 scorpion species in 4 genera and

3 families, plus 12 sequences of Potassium channel a toxins and Chlorotoxins from nine scorpion

species as outgroups; isolated from the venom or deduced from cDNA or transcriptome analysis of a

total of 17 scorpion species. Code = UniProt accession numbers, except for those with the names given

in the original publications (listed in the references). Type = Name of the corresponding type of toxin.

Code Species Family Type Reference
P86436 Androctonus australis Buthidae Chlorotoxin UniProt
P59887 Hottentotta sindicus Buthidae Chlorotoxin UniProt
P83400 Hottentotta tamulus Buthidae Chlorotoxin UniProt
P45639 Leiurus quinquestriatus Buthidae Chlorotoxin UniProt
POCI86 Lychas mucronatus Buthidae unknown UniProt

A9QLM3 Lychas mucronatus Buthidae Unknown UniProt
Q6WGI9 Parabuthus granulatus Buthidae Scorpion acl dic UniProt
aKTx toxin
P86271 Tityus serrulatus Buthidae Unknown UniProt
P0C183 Tityus trivittatus Buthidae unknown UniProt
B3AOLS Tityus trivittatus Buthidae «KTx UniProt
P86110 Opisthacanthus cayaporum Hormuridae kKTx UniProt
C5]893 Opisthacanthus cayaporum Hormuridae kKTx UniProt
P0C1Z3 Opzsthacan‘thus’ Hormuridae kKTx UniProt
madagascariensis
P0C1Z4 Opzsthacan'thus' Hormuridae kKTx UniProt
madagascariensis
P82851 Heterometrus fulvipes Scorpionidae kKTx UniProt
P82850 Heterometrus fulvipes Scorpionidae kKTx UniProt
P0DJ41 Heterometrus laoticus Scorpionidae kKTx UniProt
PODJ36 Heterometrus petersii Scorpionidae KKTx UniProt
PODJ38 Heterometrus petersii Scorpionidae kKTx UniProt
PODJ35 Heterometrus petersii Scorpionidae kKTx UniProt
PODJ39 Heterometrus petersii Scorpionidae kKTx UniProt
PODJ34 Heterometrus petersii Scorpionidae KKTx UniProt
PODJ37 Heterometrus petersii Scorpionidae kKTx UniProt
PODJ40 Heterometrus petersii Scorpionidae kKTx UniProt
PODJ33 Heterometrus petersii Scorpionidae kKTx UniProt
PODJ33 Heterometrus petersii Scorpionidae kKTx UniProt
P83655 Heterometrus spinifer Scorpionidae kKTx UniProt
PODL35 Scorpiops jendeki Scorpiopidae unknown UniProt
sdc14251_g2_il Superstitionia donensis Superstitioniidae kKTx This study
sdc13949_g1_il Superstitionia donensis Superstitioniidae aKTx This study
sdc26193_g1_il Superstitionia donensis Superstitioniidae Alpha This study
VmKTx2 Vaejovis mexicanus Vaejovidae «KTx 3
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