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Progress on the study of new superfamily conotoxins
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2. Beijing Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)

Abstract: Conotoxins are secreted by the duct and theca of Cone snail, about 50~200 bioactive peptides
exist in the venom of Cone snail. According to the highly conserved signal peptide sequences, conotox-
ins can be divided into A-, B1-, B2-, B3-, &, D-, E, -, G, H-, 11-, 12-, 13-, J-, K-, [-, M-, N-,
Ol-, 02-, O3, P-, S, T-, V-and Y-superfamilies, etc. A-, O-, M-superfamily conotoxins have been
well characterized and reviewed. Some novel conotoxins, such as S-, I, J-, G, D-, Bl-, B3-, V-, Y-
superfamily, have been found recently, and exhibit complicated post-translational modifications and no-
vel cysteine frameworks. This review briefly summarizes the progress of the studies on the sequence
characters, structures, targets and functions of those novel conotoxins.

Key words: conotoxins; new superfamily; cysteine framework; target

b )7 Ay A

700~1 000 s ,

. . . 3 s 70~120

[1-2] [4]
o b Y
, 50~200 Pro o 13~46
( )
* A : (2010CB529802) ; (81173035)
(1989,
* : y s Tel: 010-66948897 ; E-mail: qy dai@ yahoo. com

:2013-07-23



, o pawd ) .
b b b
A.B1.B2,B3.C.D.E.F.G.H.11.12,13.]. S.I.LJ.C.D.B1.B3.V .Y o 1
K.L.M,N,01,02,03,P,S.T.V.Y 26 .
b o
, NN N NN ., oC-PrXA
0~ . S .3 2
L2 s D-
1 ’ J7 N V7
ALO.M- (a. C o
l [3]*
Table 1 The classification of new superfamily conotoxins
Gene super family Signal peptide Framework Family Target  Reference
5 (1) MMSKMGAMFVLLLLFTLASS VI c 5-HT3 [8-9]
) (2) MMSKMGAMFVLLLLFTLAS (x nAChR
(HO)MKLCATFLLVLVTLPLVTG [10]
1 VI/VII, XI ¢ Na"
(2)MKLSVTFLLILVILPSVTG
(1) MMFRVSVGCLLLVIVFLNLVVPTSA [10]
12 ) XI, XII, XIV K K"
(2) MMFRLTSVSCFLLVIACLNLFQVVLT
(1) MKLVLAIVVILMLLSLSTGA [10]
13 VI/VII, XI — —
(2) MKLVLAIILILMLISLSTG
K+
J MPSVRSVTCCCLLWMMEFSVQLVTP X1V K [11]
nAChR
C MQTAYWVMVMMMVWIAAPLSEG — a nAChR [12]
(1) MPKLEMMLLVLLIFPLSYFIAAGG
D V,XX « nAChR [13]
(2) MPKLAVVLLVLLILPLSYFDVAGG
(1> MMPVILLLLLSLAIRCADG
A% o A% — — [14]
(2) MMPVILPLLLSLAIRGGDG
Y MQKATVLLLALLLLLPLSTA XVII — — [15]
Bl (1) MHLYTYLYLLVPLVTFHLILG — [16]
(2) MQLYTYLYLLVPLVTFHLILG NR2B [17]
B2 MLRLITAAVLVSACLA VIII — — [18]
B3 METLTLLWRASSSCLLWLSHSLLRLLG XXV — nAChR [19]
E MMTRVFFAMFFLMALTEG XXII — — [18]
F MQRGAVLLGVVALLVLWPQAGA — — [18]
G MSGMGVLLLVLLLVMPLAA XII1 — — [20]
(1> MNTAGRLLLLCLALGLVFESLG
H VI/VIl — — [18]
(2) MNTAGRLLLLCLTLGLVFELLG
K MIMRMTLTLFVLVVMTAASASG XXIIT — — [21-22]
N MSTLKMMLLILLLLLPLATFDSDGQA XV — — [18]
| ConoServer .

Note: A part of sequences in Table 1 were from the ConoServer website.
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2 s
2.1 SRERFEFEL ;
S ( 2) S
7, s-GWMA aS-RVI- aS-RVIITA (C. radi-
1A, 2 C-C-C-C-CG atus) 47 ,
C-C-C-C-C, 5 s nAChRs
fesl nAChRs, QBBZ a6/o(382B3
s-GWA S c o nAChRs ,
, (C. geogra- tesl ] , S
phus) , 41 , , (C. carac-
5-HT3 24 5-HT3 teristicus) Ca8a, Ca8. 2, Ca8. 3.
, Tx8.1 (C. achatinus)Ac8. 1,
2 S
Table 2 The typical sequences and targets of S-superfamily conotoxins
Name Sequence Target Reference
GVIITA  GCTRTCGGPKCTGTCTCTNSSKCGCRYNVHPSGWGCGCACS 5-HT3 [8]
RVIIIA  KCNFDKCKGTGVYNCGESCSCEGLHSCRCTYNIGSMKSGCACICTYY nAChRs [9]
Mr8. 1 CTDSCEFQGVLCRGTCDCYGTNNCYCAINHNKQCICVCTN — [18]
G8.5 ALADVGECTHCGGADCTGSCTCTNWSSCVCKYFSSSGAGECGCACYD — [16]
Cco Sc¢ GCTLVNNCRKRNGACNGDCHCKGKICKCSSSARPWKPGCACTCRNA — [26]
2.2 FREARTEEE
- [28] 3
, , N 12 2 (ViTx k-BtX, 4)
, F . kBtX
( I-CTx), 33 ~ 46 NS , N
s 3 s BK , k-BtX  BK
s I1-.12- 13- Ll 29 eBtX
11- ( 3) rlla ,
, s s [28] . I2-
L7 y1la ( in- ViTx( 4)
hibitor cysteine knot motif, ICK motif) , R ( 5)
rlla.rllb  rllc D- , 0
3 11-
Table 3 The typical sequences and targets of I1-superfamily conotoxins
Name Sequence Target Reference
RXIA GPSFCKADEKPCEYHADCCNCCLSGICAPSTNWILPGCSTSSFFKI Na* [27, 30-32]
Mrll.1 DKWGTCSLLGKGCRHHSDCCWDLCCTGKTCVMTVLPCLFLSLIVRWT — [18]
Pull. 3 TCSSRGHRCTRDFHCCGGMCCYGYRCVVAFRPCYNHSV — [33]
Im11.14 RCSDDTGATCSNRFDCCESMCCIGGHCVISTVGCP - [34]
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4 12-

Table 4 The typical sequences and targets of 12-superfamily conotoxins

Name Sequence Target Reference
BtX CRAEGTYCENDSQCCLNECCWGGCGHPCRHP K [29]
ViTx SRCFPPGIYCTPYLPCCWGICCGTCRNVCHLRI K" [28]
Lt12.4  WCSERVSDETCVMMCRCLNHECCPLPPPSQNRCMPSDHCDFMSGRT — [35]
Iml11.7 YYHQCTLTEEGNPCTYDWQCCHMICCYNSCTFGCKRRRRFRLLD — [34]
) [36,
Ltll1.1 CHMDCSKMICCSGICCFYCGLPSCDDT ]
Gla-Mrll SCDSEFSSEFCEQPEERICSCSTHVCCHLSSSKRDQCMTWNRCLSAQTGN [18]
5 13-
Table 5  The typical sequences and targets of 13-superfamily conotoxins
Name Sequence Target Reference
Call. 3 ASICYGTGGRCTKDKHCCGWLCCGGPSVGCVVSVAPCK - [37]
CallA AWPCGGVRASCSRHDDCCGSLCCFGTSTGCRVAVRPCW — [37]
Gl11.1 CAVTHEKCSDDYDCCGSLCCVGICAKTIAPC — [16]
2.3 JREARFEFEE el pllda
J Imperial 2006
s F pllda o 20 J-
(C. planorbis) B8] pllda ( Imperial 14 F
Kvl. 6 K™ R a3f4 , NCBI ), 6,
nAChR alBled F o
nAChR, pll4a Kvl. 1 K™
6 J-
Table 6 The typical sequences and targets of J-superfamily conotoxins
Name Sequence Target Reference
PIXIVA  FPRPRICNLACRAGIGHKYPFCHCR K™ ,nAChR [11]
Gl14.1 SFRFIPGGIKEIACHRYCAKGIASAFCNCPDKRDVVSPRI — [16]
Eul4. 1 VPAEPILEEICPDMCNSGEGEIFCTCGSRQFVVTLPVIE - [34]
2.4 CRRERZFHEE (nAChR), oC-PrXA
aC (2] | 5
(nAChR) ( s 3 \2
7). aC-PrXA ( Philippinse. ,
Sia Sulu Sea) (C. parius) oA-EIVB  p-GIIIA
s 32 1 , aC [12] . aC-PrXA .

PrXA nAChRs o/
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7 C-
Table 7 The typical sequences and targets of C-superfamily conotoxins
Name Sequence Target Reference
«C-PrXA TYGIYDAKPOFSCAGLRGGCVLPONLROKFKE—NH2 nAChRs [12]
contulakin-G QSEEGGSNATKKPYIL — [40]
contulakin-Lt1 IPVCIWKVCPPIPW — [41]
contulakin-Lt2  IPICAWKVCPPTPW — [41]
2.5 DRBRAFBEE ; C-CC-C-
D- ( 8) Marion CC-C-C-C-C, 10 . aD-
Loughnant'* . VxXXA, 2 . MXKLEMM,
VxXXB VxXXC MPKILAVV, O-.F M-
nAChRs, aD- . alD- 1
23~24 , pro Ll | 7
21 s 47 ~49 D- s NCBI o
8 D-
Table 8  The typical sequences and targets of D-superfamily conotoxins
Name Sequence Target Reference
VxXXA DVQDCQVSTPGSKWGRCCLNRVCGPMCCPASHCYCVYHRGRGHGCSC nAChRs [42]
DDESECIINTRDSPWGRCCRTRMCGSMC-
VxXXB — [42]
CPRNGCTCVYHWRRGHGCSCPG
Im20. 2 NCDSPNFQAWAMCCLESRCGTGGCCSQEVCDCNGPQSKECNCPP — [34]
Co20. ] DRDVQDCQVSTPGSKWGRCCLNRVCGPMC- r43]
e CPASHCYCVYHRGRGHGCSC
Rt20. 1 DARECQVNTPGSRWGKCCLNRMCGPMCCPESHCYCVYHRRRGHGCSC — [43]
2.6 HWBREFEEE 10) nAChRs 9410 .
B1.B2.B3.E.F.G.V.Y V-.Y- (
, Bl Conantokin-RI2 11, 12), .
Conantokin-RI3( 9 NMDA , .
NR2B . B3 VxXXIVA (
9 Bl-
Table 9  The typical sequences and targets of Bl-superfamily conotoxins
Name Sequence Target Reference
Conantokin-RI12 GEEELAEKAPEFARELAN NR2B [17]
Conantokin-RI3 GEEELSENAVEFARELAN NR2B [17]
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10 B3-
Table 10  The typical sequences and targets of B3-superfamily conotoxins
Name Sequence Target Reference
VxXXIVA VRCLEKSGAQPNKLFRPPCCQKGPSFARHSRCVYYTQSRE nAChRs [19]
11 V-
Table 11 The typical sequences and targets of V-superfamily conotoxins
Name Sequence Target Reference
ViXVA DCTTCAGEECCGRCTCPWGDNCSCIEW — [14]
Vitl5. 1 ACHTCDDGTECCDSRCSCPWNTCTCIPW — [14]
12 Y-
Table 12 The typical sequences and targets of Y-superfamily conotoxins
Name Sequence Target Reference
CaXVIIA CGGTGDSCNEPAGELCCRRLKCVNSRCCPTTDGC — [15]
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