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Progress on the Study of I-superfamily Conotoxins
HUANG Li-jun, WANG Chun-guang', CHI Cheng-wu*?"

(1. Institute of Protein Research, Tongji University, Shanghai 200092, China;
2. Institute of Biochemistry and Cell Biology, Shanghai Institute of Biological Sciences, Chinese Academy of Sciences,
Shanghai 200031, China)

Abstract: I-superfamily is one of the most complicated families among conotoxins, which is composed of
two groups: I, and I,. Usually, I-superfamily conotoxins contain 33 46 amino acid residues with four
disulfide bonds. These disulfide-rich peptides can potently and selectively interfere with ion channels or
receptors. The biochemical characteristics, physiological functions, structure-function relationship, and
application perspective of I-superfamily conotoxins are reviewed.
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Table 1 Conotoxin superfamilies
Superfamily Disulfide pattern Family Target
Disulfide-rich conotoxins
(0] C-C-CC-C-C o Na*
C-C-CC-C-C po Na*
C-C-CC-C-C w Ca?*
C-C-CC-C-C K K*
C-C-cc-c-C y Pacemaker channel
M CC-C-C-CcC ¥ Na*
CC-C-C-CcC Ul nACh
CC-C-C-CcC KM K*
A CC-C-C a nACh
CCC-C-C-C a nACh
CC-C-C p al
CC-C-C-C-C oA nACh
CC-C-C-C-C KA K*
S C-C-c-c-c-c-c-c-c-C (o} 5- HT,
T CC-CC T Ca?*
CC-C-C X
P C-C-C-Cc-CccC spastics
I C-C-CC-CC-Cc-C I, Na*
C-C-CC-Cc-Cc-C I, K*
Non-disulfide-rich conotoxins
C-C conopressin
C-C contryphan
C-C contulakin
C-C conantokin NMDA
C-C conorfamide Rfamide

C-C conodipine- M
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Table 2 Complete precursor sequences of I-superfamily conotoxins
Group 1
A Signal sequence Propeptide Mature toxin References
S11.2a MKLCLTFLLVLMILASVTGEKSSKHTLSRAA---GCKKDRKPCSYQADCCNCCP IGTCAPSTNWILPGCSTGPFMAR [4]
R11.6 IMKLCLTFLLVLMILASVTGEKSSKHTLSRAAGOSFCKADEKPCEYHADCCNCCLSGICAPSTNWILPGCSTSSFFKI [71
(Rﬁ%i)zl MKLCLTFLLVLMILASVTGEKSSKHTLSRAAGOSFCKANGKPCSYHADCCNCCLSGICKPSTNVILPGCSTSSFFRI [71]
(RH%E) IMKLCLTFLLVLMILASVTGEKSSKHTLSRAAGPSFCKADEKPCKYHADCCNCCLGGICKPSTSWIGCSTNVFLT [71
( rllo
B Signal sequence Propeptide Mature toxin
Bt11.1 IMKLCVAFLLVLVILPSVIGGKPSERTLSGATRRGDRRMCLSLGQRCERHSNCCGYLCCFYDKCVVTAIGCGHY [4]
Epll.1 IMKLCVTFLLILVILPSVTGEKSSKRTLSGAALRGDWGMCSGIGQGCGQDSNCCGDMCCYGQICAMTFAACGP [4]
Group 11
Signal sequence Mature toxin
Sx11.2 IMMFRVTSVGCFLLVY IVFLNLVVPTSA--CRAEGTYCENDSQCCLNECCWGGCGHPCRHPGKRSKLQEFFRQR [4]
Ep11.12  [MMFRVTSVGCFLLVIVSLNLVVLTNA--CLSEGSPCSMSGSCCHKSCCRSTCTFPCL IPGKRAKLREFFRQR [4]
K -BtX IMMFRVTSVGCLLLVIVFLNLVVPTSA--CRAEGTYCENDSQCCLNECCWGGCGHPCRHPGKRSKLQEFFRQR [5]
ViTx IMMFRLTSVSCFLLVIACLNLFQVVLTSRCFPPGIYCTSYLPCCWGICCSTCRNVCHLR IGKRATFQE [6]
Vel IMMFRLTSVSCFLLVIACLNLFQVVLTSRCFPPGIYCTSYLPCCWGICCDTCRNVCHLRIGKRATFQE [21]
Ve2 IMMFRLTSVSCFLLVIACLNLFQVVLTISRCFPPGIYCTSYLPCCWG I CCSTCRNVCHLRFGKRATFQE [21]
: M:D- ; F:D- ; L:D- . postpeptides,

Notes: S:C. striatus; R:C. radiatus; Bt: C. betulinus; Ep: C. episcopatus; Sx: C. striolatus; ~ Ve: C.vexillum; M: D-methionine; F: D-
phenylalanine; L: D-leucine. The underlined sequences are postpeptides removed by different proteases.
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Table 3 Post-translational modification of I-superfamily conotoxins
Peptide Sequence Conus species References
K- BtX CRAYGTYCyNDSQCCLNyCCWGGCGHOCRHP* C.betulinus [5]
rila GOSFCKADEKOCEYHADCCNCCLSGICAOSTNWILPGCSTSSFFKI C.radiatus [ 7]
riib GOSFCKANGKOCSYHADCCNCCLSGICKOSTNVILPGCSTSSFFRI C.radiatus [ 7]
rilc GOSFCKADEKOCKYHADCCNCCLGGICKOSTSWIGCSTNVFLT C.radiatus [ 7]
rile ECKTNKMSCSLHyyCCRFRCCFHGKCQTSVFGCWAVDP* C.radiatus [71]
srlla CRTEGMSCyyNQQCCWRSCCRGECEAPCRFGP* C.spurius [20]
A ; O ;W ; E:D- ; LiD- ; % C-

Notes; cyzv-carboxyglutamate: O; 4-trans-hydroxyproline:. W 6-bromotryptophan; FP-phenylalanine;| L D-leugine;. 7: C-terminal amidation.
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