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Figure S1. Go annotation on molecular functions of small peptides identified in the cDNA library of C. flavidus venom duct.
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Figure S2. Alignment of consensus signal peptide sequences of different superfamilies. The consensus sequences were composed by most
frequently appeared amino acid residues in each position.



SEQ: CCSDPPCRHKHQDLC, Carb(C1) Carb (C2) Carb(C7) Carb (C15) Amidation (C-term), Charge:3, MH+: 1968.7996, Score: 4.03e-011
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of iodoacetamide radical (CHCONH,, 57.02146) from the side chain of C-terminal iodoacetamide cysteine, which was reported previously by

1000
Figure S3. MS/MS spectrum of flala, CCSDPPCRHKHQDLC (C-term amidation). The red peaks are speculated assignments with neutral loss

reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide backbone fragmentation initiated by side-chain loss at cysteine

residue in matrix-assisted laser desorption/ionization in-source decay mass spectrometry. J Mass Spectrom. 48(3): 352-360.



SEQ: GCCSDPPCRHKHQDLC, Carb(C2) Carb (C3) Carb(C8) Carb (C16) Amidation (C-term), Charge:3, MH+: 2025.8185, Score: 3.92e-011
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Figure S4. MS/MS spectrum of flalb, GCCSDPPCRHKHQDLC (C-term amidation).



SEQ: ACNPPCSDILTCLHGTCKHLGI, Carb(C2) Carb (C6) Carb(C12) Carb (C17) Amidation (C-term), Charge:4, MH+: 2523.1657, Score: 8.90e-043
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Figure S5. MS/MS spectrum of flal4a, ACNPPCSDILTCLHGTCKHLGI (C-term amidation).



SEQ: ACNPPCSDILTCLHGTCKHLGI, Carb(C2) Hydroxylation (P5) Carb (C6) Carb(C12) Carb (C17) Amidation (C-term), Charge:4, MH+: 2539.1588, Score: 1.82e-042
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Figure S6. MS/MS spectrum of flal4b, ACNPPCSDILTCLHGTCKHLGI (hydro(P5), C-term amidation), orange “P” indicates P with

hydroxylation.



SEQ: ACNPPCSDILTCLHGTCKHLGI, Carb(C2) Hydroxylation (P4) Hydroxylation (P5) Carb (C6) Carb(C12) Carb (C17) Amidation (C-term),

Charge:4, MH+: 2523.1657, Score: 8.90e-043
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Figure S7. MS/MS spectrum of flal4c, ACNPPCSDILTCLHGTCKHLGI (hydro(P4, PS), C-term amidation), orange “P” indicates P with

hydroxylation.



SEQ: TCYPPCIGYTYCKSGTCEYRQ, Carb(C2) Carb (C6) Carb(C12) Carb (C17) Amidation (C-term), Charge:3, MH+: 2663.1040, Score: 1.56e-051
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Figure S8. MS/MS spectrum of flal4d, TCYPPCIGYTYCKSGTCEYRQ (C-term amidation).



SEQ: CCSKYCWECTPCCPYSS, Carb(C1) Carb (C2) Carb(C6) Carb (C9) Hydrxoylation(P11) Carb(C12) Carb (C13) Amidation (C-term),
Charge:2, MH+: 2319.7952, Score: 2.28e-022
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Figure S9. MS/MS spectrum of fla3a, CCSKYCWECTPCCPYSS (hydro(P11), C-term amidation), orange “P” indicates P with hydroxylation.
The red peaks are speculated assignments to the breakdown of N-Ca of cysteine residue, which was reported previously by reference:
Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide backbone fragmentation initiated by side-chain loss at cysteine residue in
matrix-assisted laser desorption/ionization in-source decay mass spectrometry. J Mass Spectrom. 48(3): 352-360.



SEQ: RCCLWPACWGCVCCY, Carb(C2) Carb (C3) Carb(C8) Carb (C11) Carb(C13) Carb (C14), Charge:2, MH+: 2107.7830, Score: 6.19e-026
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Figure S10. MS/MS spectrum of fla3b, RCCLWPACWGCVCCY. The red peak is speculated assignment to the breakdown of N-Ca of
cysteine residue, which was reported previously by reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide backbone

fragmentation initiated by side-chain loss at cysteine residue in matrix-assisted laser desorption/ionization in-source decay mass spectrometry. J
Mass Spectrom. 48(3): 352-360.



SEQ: RCCLWPECGGCVCCY, Carb(C2) Carb (C3) Carb(C8) Carb (C11) Carb(C13) Carb (C14), Charge:2, MH+: 2036.7292, Score: 3.91e-024

1005 Q
3 1)
= @
E X y3 y2
90; ~
3 b CCLW E|C|G|G|C|V|C|CY
3 © P -
803 e bi b7 b3 b4 b5 b6 b7 b§ bg 10 b1 013
| ['4
I g ¢ 5
703 2 R o
10} 3§ 8 ~ S
e I3 : :os v
© 603 T = z 3 m 3
° Pt s g 33 8 ©
E g | & 5 0 o
S 3 k<1 ‘ . 3 e @ |~ ©
3 @ ¢ o S| =
£ 503 ° g ¢ * N 28 2
< 3 © S 3 Q ) bl I 36!
E 0 0] I el e -
0 E & 8 S0 2 ~ 8
S 403 = . g+ o + 4 o
T S ESE- B £Z| 8 £ 4 .
—_— 3 o 0= 8 o g d Q §ZI oo Z| =° o
) E g82 8785 T T % Yo Y |9+ g ) 0 =
3 22 589 = T [ = @ |[© &
o 3 8o 09 o By d.98 N 5 : 3
303 oNgl T3 Seggee NS & oo 3 A 8 @ ‘ = ©
3 SONBIEES . sT USEg 2| R 8 8 o N <. 5 | Lo <
= H+ 222 7@ wo Hoove * ) - o oSS I = - o
= daoo|Fy, ™ a¥ 3T+ + 8 N OO F ,\% ) o1 © QN © ©
E 2198878 2732859 | |5 9 Q S+68 -¥ 2 2o 28 N 5
204 S N9 O & 5R°8Iw o+ + > WL YO -3 < |~ o N o
E o3| Q TR pait Z S 8 5 3 ST A 3 - Qe +3 & 2
3 o3l |s ? 8 4 o |
E S8l (3 el | g 8¢ = AT L= ox= 9N £, &
3 ol ||« 9 B oo & © £ |pgS Tz T zx3 o
10E 8 - o - & z z Z5 zx 24 =% & ©
E | ] | AP | AN el B
03 il || || MmN ||Iu“ N Wil iyl TT M \u\ |||‘ L 1 T
II\I‘]!I\I|lIII|IIII|II|‘I|IIII\I1I LA A3 LA AL A LA A MY M) LA A RAM KA LA LA
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

m/z

Figure S11. MS/MS spectrum of fla3c, RCCLWPECGGCVCCY. The red indicated peaks are speculated assignments to the breakdown of N-
Ca of cysteine residue, which was reported previously by reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide

backbone fragmentation initiated by side-chain loss at cysteine residue in matrix-assisted laser desorption/ionization in-source decay mass
spectrometry. J Mass Spectrom. 48(3): 352-360.



SEQ: RCCLWPECGGCVCCY, Carb(C2) Carb (C3) Gala (E7) Carb(C8) Carb (C11) Carb(C13) Carb (C14), Charge:2, MH+: 2080.7210, Score: 5.38e-016
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Figure S12. MS/MS spectrum of fla3d, RCCLWPECGGCVCCY (Gla(E7)). The red peaks are speculated assignments to the breakdown of N-
Ca of cysteine residue, which was reported previously by reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide
backbone fragmentation initiated by side-chain loss at cysteine residue in matrix-assisted laser desorption/ionization in-source decay mass
spectrometry. J Mass Spectrom. 48(3): 352-360.



SEQ: EWTDFRPW, Amidation (C-term), Charge:2, MH+: 1135.5289, Score: 1.77e-013
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Figure S13. MS/MS spectrum of fla01, EWTDFRPW (C-term amidation).



SEQ: EWTDFRPW, Gala(E1) Amidation (C-term), Charge:2, MH+: 1179.5192, Score: 3.18e-018
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Figure S14. MS/MS spectrum of fla02, EWTDFRPW (Gla(E1), C-term amidation). There is a neutral loss of CO, from gamma carboxyglutamic
acid Glal.



SEQ: GGLGHAGGWVKAGALG, Charge:3, MH+: 1407.7446, Score: 4.46e-015
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Figure S15. MS/MS spectrum of fla03, GGLGHAGGWVKAGALG. The ¢ ion formation in CID experiment was previously reported by
reference: Farrugia JM, O'Hair RAJ, Reid GE (2001). Do all b2 ions have oxazolone structures? Multistage mass spectrometry and ab initio
studies on protonated N-acyl amino acid methyl ester model systems. Int. J. Mass Spectrom. 210, 71-87.



SEQ: GGLGHAGGWVKAGALGKDPGW, Amidation (C-term), Charge:3, MH+: 1990.0303, Score: 3.48e-017
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Figure S16. MS/MS spectrum of fla04, GGLGHAGGWVKAGALGKDPGW (C-term amidation). The ¢ ion formation in CID experiment was
previously reported by reference: Farrugia JM, O’Hair RA]J, Reid GE (2001). Do all b2 ions have oxazolone structures? Multistage mass
spectrometry and ab initio studies on protonated N-acyl amino acid methyl ester model systems. Int. J. Mass Spectrom. 210, 71-87.



SEQ: GGLGHAGGWVKAGALGKDPGW, Charge:4, MH+: 1991.0250, Score: 1.99E-026
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by reference: Farrugia JM, O'Hair RA]J, Reid GE (2001). Do all b2 ions have oxazolone structures? Multistage mass spectrometry and ab

Figure S17. MS/MS spectrum of fla05, GGLGHAGGWVKAGALGKDPGW. The c ion formation in CID experiment was previously reported
initio studies on protonated N-acyl amino acid methyl ester model systems. Int. ]. Mass Spectrom. 210, 71-87.



SEQ: LGHAGGWVKAGALGKDPGW, Amidation (C-term), Charge:4, MH+: 1875.9901, Score: 5.49e-012
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Figure S18. MS/MS spectrum of fla06, LGHAGGWVKAGALGKDPGW (C-term amidation).



SEQ: HAGGWVKAGALGKDPGW, Amidation (C-term), Charge:3, MH+: 1705.8867, Score: 7.44e-020
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Figure S19. MS/MS spectrum of fla07, HAGGWVKAGALGKDPGW (C-term amidation).



SEQ: SCGHSGAGCYTRPCCPGLHCSGGQAGGLCYV, Carb (C2) Carb (C9) Carb (C14) Carb (C15) Carb (C20) Carb (C29),
Charge:3, MH+: 3180.2563, Score: 3.00e-021
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Figure S20. MS/MS spectrum of flaba, SCGHSGAGCYTRPCCPGLHCSGGQAGGLCV. The c ion formation in CID experiment was
previously reported by reference: Farrugia JM, O’Hair RA]J, Reid GE (2001). Do all b2 ions have oxazolone structures? Multistage mass
spectrometry and ab initio studies on protonated N-acyl amino acid methyl ester model systems. Int. J. Mass Spectrom. 210, 71-87.



S
96ESE0PL ++424 S
>
- < o
m%l 3@ €L00'LLEL ++42q %
N 1205 ¥62) +214
S N =
= (O
3 9 q/m SZL6'OPTL ++€2d
—_— © “\ m 0
< < S 6£05°2021 + ZLA Q
O o\ ¥996'Z8LL + DOVODDSOHTOAOOIHLAODOYOS -—
S5 3
0 Qo
S o \o STEY'OPLL ++024
3 N OLFPZELL ++028 o
o O =
~ n \- GOEV'060L + DOOSOHIDADIIHIADOVOS =
O a -
~ \ 2 6917'990} ++619
o ~ O g 18172501 ++6LE
© = \
O L e o
—~ a o
3 - \s /88'266 ++814 o
R \=o G/88°686 ++8lE —
Q O
Ee) < 09VE' L6 ++/14
o o 6820°9E6 +++/20
O O ‘o ZLZ0'LL6 +++92d o
— 5 2210'86f =
B C < amq »
[ 18EEV/8 +++v2q
Im\ Dl £€00'69 GTa
o [o'd \ 0¥ZE LEQ +++ETD
= o 1269°1€8 +++€2d
< - - =
< 956966, +++120 2=t o3
o >
MW, O 1S6T°GSL +++028
—
S ) G6/7°LLL +++619 m
S5 < \. 9v9Z'869 + VODOSOH Q
o) Q
b O Yo L0v2'159 3449
S 8 -zia S 2916) 79 wazLa
o O\ 805,829 ++O°HZLd DLasLrs it
N 3 982Z'129 +DOOSOH/OOVOSHO/OVOSHOO o
= L /m 6202°985 +99 3
+
2 O\, 1829, + ok
© 2 8£61°89G +O¢H-99
(@] &) \
- N
W ) < €281°625 +5d - o
. ZH-
= 9EvZ'508 +Gh-— ooy b3 +OUHSa - o
(O} 0
(O]
<C <o
m S 96¥LZhy +bq
;
OIS OYSL VLY +he o
€N N 1L0Z'16E + €A o
m © £v91'88€ +0199 <
3¢
o o ZEPL'LEE +0T1D
Qw L060°S0€ +£q o
O ) B o o
[P eoll'gle +zh 8811°28¢" 4SSHISHD o )
m K o es0boz reHNEA T
W © 0901092 + O*Hchggg'gpz +2q
=z : ZLLL'ZEZ. + 00-0H-ZA
o olone
m b €860'52Z + O?H-DOO/SH 9¥80°GLZ + tHN-0O-O?H-ZA o
D ¥ ¥/80°G6L +HO =
% W €260°'291 + 00-HO 3
Qs =
% ﬂu& 1ZV0EEL +0 —F
=) LLL00LL +H — =9
g & nm_:___:________:_______________________________:_______________:______________________________ m
w < o o o o o o o o o
n O = » © ~ © 0 < ™ N -~ ©

aouepuUNQy aAle[eY

m/z
Figure S21. MS/MS spectrum of flabb, SCGHSGAGCYTRPCCPGLHCSGGQAGGLCV (Hydroxylation of P13). The ¢ ion formation in CID

Multistage mass spectrometry and ab initio studies on protonated N-acyl amino acid methyl ester model systems. Int. ]. Mass Spectrom.

experiment was previously reported by reference: Farrugia JM, O’'Hair RAJ, Reid GE (2001). Do all b2 ions have oxazolone structures?
210, 71-87.



SEQ: SCGHSGAGCYTRPCCPGLHCSGGQAGGLCYV, Carb (C2) Carb (C9) Hydroxylation (P13) Carb (C14) Carb (C15) Hydroxylation (P16) Carb (C20) Carb (C29),
Charge:3, MH+: 3212.2467, Score: 5.08e-009
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Figure S22. MS/MS spectrum of flabc, SCGHSGAGCYTRPCCPGLHCSGGQAGGLCV (hydroxylation of P13 and P16).



SEQ: TCDPPGDSCSRWYNHCCSKLCTSRNSGPTCSRP, Carb (C2) Hydroxylation (P5) Carb (C9) Carb (C16) Carb (C17) Carb (C21) Hydroxylation (P28) Carb (C30),
Charge:6, MH+: 3992.5991, Score: 6.49e-011
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Figure S23. MS/MS spectrum of flabd, TCDPPGDSCSRWYNHCCSKLCTSRNSGPTCSRP (hydroxylation of P5 and P28), P marked in red
indicates hydroxylated proline.



SEQ: ALCCYGYAFCCRL, Carb (C3) Carb (C4) Carb (C10) Carb (C11) Amidation (C-term), Charge:2, MH+: 1712.7104, Score: 1.24e-031
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Figure S24. MS/MS spectrum of flaSa, ALCCYGYAFCCRL (C-term amidation). The red peak is speculated assignment to the breakdown of
N-Ca of cysteine residue, which was reported previously by reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide
backbone fragmentation initiated by side-chain loss at cysteine residue in matrix-assisted laser desorption/ionization in-source decay mass
spectrometry. J Mass Spectrom. 48(3): 352-360.



SEQ: LCCYGYAFCCRL, Carb (C2) Carb (C3) Carb (C9) Carb (C10) Amidation (C-term), Charge:2, MH+: 1641.6746, Score: 1.24e-030
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Figure S25. MS/MS spectrum of fla5b, LCCYGYAFCCRL (C-term amidation). The red peak is speculated assignment to the breakdown of N-
Ca of cysteine residue, which was reported previously by reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide
backbone fragmentation initiated by side-chain loss at cysteine residue in matrix-assisted laser desorption/ionization in-source decay mass
spectrometry. J Mass Spectrom. 48(3): 352-360.



SEQ: ALCCYGYRFCCPN, Carb (C3) Carb (C4) Carb (C10) Carb (C11), Charge:2, MH+: 1740.6666, Score: 1.71e-012

10,G°€8¥l +lLlE

6.1G96€L +0LA
1S6Y'6LEL + EHN-OLA

covgecel +0Le
26YY'662L +O0-O04HADADO

106+°9¢21 +6A—

859¥'6LZL + EHN-6A
P4
e 00159} +6E
S/q/ 16LY'6ELL +OD-D04HADAD/OFHADADD
‘o
w\® G8Z¥'€L0L +wm
2 100’950k _+ SHN-8
° TP\ Dbch by +aq
/W 8 . 6590l +8e
18872001 +D04HADA/OIIADAD/HHADADO
Q G 168€'6.6 + 00~ DOJHADAN/OJHADAD/HHADADO
o \ 6192296 +EHN-OO- DOJHADA/OJIHADAD/HHADAOD
e
1// C
SR
o 2 PSLE 0!
/2 9EGELY8 +OJUADANIHADAD ;
8

2/SE6L8 + 00~ ¢
V92918 + 00

AL

0S8Z°00Z +HADAD
9652°€89 + EHN-HADAD

8962959 + 0O~ D4HAD

29LZ'6LS + EHN-0O- D04

receees &WWW%%)WMW\VOY
TEHN-
2061L°9LG + OO-ADAD 8EEZ°L05 + EHN-4HUAD

ELELY8Y +ADO

2221 1ee Lo
1991098 + SHN-HAD
VBSL GV e oa
1890'12€ +00 o
S o0 I SHRREIA

S8 K600

Leroee +ek 160°12Z + ADIOA

L980°€4Z + EHN-ZA seussrremcioion
1821 ge*HEq =100,

(J2) 0¥90°8LL + EHN + @npisal O

300 400 500 600 700 800 900 1000 1100 1200 1300 1400
m/z

200

e ‘JGL +ze
9ZhO'EEL +0 LEELLGL +C ¥5L0°08L +A
29L0°9LL +EHN-O o

&_:_::,_____________________:___:__:___::_::___:________________,_______:___:_::_:__ w

o o o o o o o o o o

= » [=5) ~ © 0 < ™ N ~
aduepunqy aAlje|ay

Figure S26. MS/MS spectrum of fla5d, ALCCYGYRFCCPN. The red peak is speculated assignment to the breakdown of N-Ca of cysteine

residue, which was reported previously by reference: Asakawa D, Smargiasso N, Quinton L, De Pauw E. (2013) Peptide backbone fragmentation
initiated by side-chain loss at cysteine residue in matrix-assisted laser desorption/ionization in-source decay mass spectrometry. J] Mass Spectrom.

48(3): 352-360.
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Figure S27. Clone numbers of 57 non-redundant mature peptides identified in the cDNA libraray of C. flavidus. The sequences with
corresponding peptide components being identified in MS/MS analysis are shown in columns with meshy pattern.
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Figure S28. Alignment of conotoxins with cysteine framework VI/VII from different superfamilies of C. flavidus.



