Vol. 27 BHEFEALFEFIR No. 8
2006 48 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1482 ~ 1484

[ Bt 58 8 4R ]

—MF ARG FESENIBESENERE

XL, & OB, RUTA, KRR, AR, BSe, A
(FR AR AL BESE PUF 52 07, dE AT 102205)

KR FIRRER,; T-HEE; MEEEIR,; 5N E
FESES Q51; 0629 XEAARIRE A XEHS 02510790 (2006 )08-1482-03

FIR B ARG RS, JR TR AHIE 2 H i85 SRR 2R 254 500 PR
FFL A IO PR ED B PG IR SN sh Y, IR E DR R | B
PRSP EIE A AR 3 KK B RS R A I RO B A AR A b
REJEA 50 ~200 FiHPEZ IR ( XFRFIRFER ), ARFERT S8R WA A, P EIREE R AT
DLV —NPE R B R AR TGP 22 Ik T

1978 4, Cruz 25" ML ( Conus geographus) TR TP B 4L R — R FIRE R, E24HE4
HARFPERRE R B E, TN M 10 ~35 DNEIEMFRILA AL, 25 AT s N B8R Cys
FRIE. FIRTE R T T AU L %) 45 b B - AR 200 T MO Y 2 A, B i R e R A
SRR, AT RMESN Bl T RS2 ARG i T2 7% (R o] REAE B2 T & R 25 W ol VR R o 24 0 4k
Y. Wi, FEEERNEY Y | Ay MR RS2 B T2 R

FRATIH ] P T 1) — P L R R R AR 1R ( Conus caracteristicus ) W RE R R 3 B 45 21 — o8 119
FURFE R, XHMT T Mtk A . a5 AR, X E—FRET) T- R IR R,

1 XIWE4HS

L1 AR g (aisa, B T) ) =HOm(EigaE, Sigma AR, £HE); 25
FH A B (Fmoc ) PR L-2 LR b 32 [F Advanced ChemTech 23 F] 7= i ; #E M ( Sephadex G25 SF, Phar-
macia) ; SEH K HZE B K 5 AR R A B a5,

K Agilent 227 1100 5 F= 8808 AH (%Y ; 35 E Millipore 23 7] Milli-Q BB ALK 55 E; f8E Bruker
/3] BIFLEX I %! MALDI-TOF & %1% ; 3% PE /N & ABI 491 AI%E (il 74X ; 2 [ Beckman 2 )
121MC B FEFR A 3 Hii; 96 Vydac A A C o i (4. 6 mm x250 mm, 5 wm, 30 nm; 10 mm x
250 mm, 5 pm, 30 nm).

1.2 HFEWER AR IZAES (2050 ) Ml B i, KRR sy e e, 1 o
A 50 mL 0. 2 mol/L ZMIKIFW, VKBV AT 200, FEIILA 150 mL 0. 2 mol/L ZMR/KIE BRI, B
£>(3 000 r/min, 20 min) , B EIERR T, 15 200 8 AR AR B R ED AMHE 2 (1 050 mg).

1.3 BReitsr®E BHFEZEHO.2 mol/L LRR/KEREM, B0 (3 000 r/min, 10 min) , B EIEHR
VEATEERE 6,55 53 25 ( Sephadex G25 SF #, 2.5 ¢cm x94 ¢cm) , FH0.2 mol/L LFR/KHER T 4 CHEML, ik
0.7 mL/min, 280 nm R, WEEAAL4), 55T

1.4 BREAEES)BA KB S B8 B 4 5 I HPLC E—2 40 B 4lifk, Vydac C, 2
#1454 (10 mm x 250 mm) 5 JEBIAH: (A) PRFREON 0. 1% #Y TFA-KIER, (B) PRBUMECH 0. 1% 1Y
TFA-CJEEW; VEEREE . 0 ~45% B, 0 ~45 min; Ji# 2 mL/min; KA 214 nm. X246 475 2
HI45- 4153 FH Vydac C g 47 FE (4. 6 mm x250 mm) FRR 464k, YEBEAREE . 20% ~50% B/0 ~30 min; i

Wik H 9. 2005-08-04.
HETH . HRARBEES (S . 20272083 ) FEH).
R AR JESB (1965 4L ), B, 4, B h, AR, NFRRFEYIb: K L. E-mail: fancx@ 263. net



No. 8 B EF, A RBFFREETNrBEEMER 1483

. 1 mL/min, HASr B 2] L.
1.5 JFFlE 2R TR TSR (DTT) e, I F PR IR A 5 AT 91 40 At
K FH ABI 491 U8 1 A AR ME Edman FEA# 72007
1.6 % MEAKA R KH Fmoc[ N-(9-fluorenyl ) methoxycarboxyl | PR3 5 B X cxSa 7] BE A4 WA R — AR AR
KT T BAHE L. PR Wang BHAE (1. 30 mmol/g) , £ MI4E L4 A 2 L2 53 51l H Fmoc-Lys(Boc) -
OH, Fmoc-GIn( Trt)-OH F11 Fmoc-Asn( Trt) -OH, Fmoc-Glu( OBu')-OH, Cys 53R F S-Trt ( trityl ) 1%, S-
Acm (acetamidomethyl ) BT PR, HiH— AN 494K A 1 Cys' Bl Cys' R S-Trt /477, Cys” Fil Cys' R H
S-Acm Y7 15— A5G B 1) Cys' Al Cys" SR S-Trt £, Cys* Al Cys'" R S-Aem &%, C 5ifY
S — DR FEBRTR A Fmoc-Glu(OBu') -OH £ AT FRER TS 5 Wang RIARIERE , DMAR 0 20% WK
WE/N,N'-—HI B H R ( DME ) AV E R AR 0], BREETE )R I HBTU 5 kA0, 1 245 5 fr s 221
LRPERRBTAR.

JRFR I 2L UM 0. 75 g K . 0.25 mL 1,2- " %525 (EDT) | 0.5 mL AL EE . 0.5 mL /K FI
10 mL =9 B2 (TFA) RS, TEZEIR PR 1.5 h, HIKEICK ZBEIIE k. B ks T
RN 10% 1 CREKEEW, FIFH HPLC S #rkk A ralifh, ifb 25005 KR H I HPLC 408 44
AR
1.7 Zm#ETK  FHIE A B Cys'-Cys" FIFFIE B 1) Cys'-Cys" B AIE R 28 K8k E. F
2.4 mg EKANERA T 30 mL AR 40K 40% 19 ZJEF1 0. 01 mol/L NH,HCO, (pH =8.4) ¥, =il T
WL ETEFE 23 h, HPLC 43Hr Wil w152 B 52 ). i 0. 05 mol/L HOAce 1k . Wk e e, Al
F HPLC bt i ralifh, 15 2 5 ARk

BAERRRHT Cys ZREERY Acem DA BV AL B BR IF 0 BUSE X A 8. 1% 100 pg PR AR A 200
WL TSR 20% 1 2 AR (CHG v B R B3 Bk 109% 19 TFA) ) A 30w i) 2 I VA W (5
mg/mL) , IAJE RN 10 min, MIA 30 pL TR MK (5 mg/mL) 21k 5 18] 5B R hnA 400
pL KRG, A HPLC sy MriEiktralifh, aifb 5005 KRR alifb A
2 #BR5ITR
2.1 BREeHrHE HPLC difh LIS 2 i M 8 R LB kb 1740 B, E R AL o3 o AS Il
SEREH, Hp I, IV, V3Adah&aE L. B iE—2H HPLC #E174lifk, B30 erSa 4
MrFEEA 358 — R alifl, 1554 K.
2.2 JgaArfnF 7 E  erSa 9 MALDI-TOF Fii iR A [ M +H] " (1 594.6), [M +Na]"*
(1616.6)FI[M+K]*(1632.6), FIAIH cr5a BT K 1 593. 6. crSa ) f sl J5 5 (i FH P9 s
B AT A, A B shillP 0. AR 75128 CCKFQFLNFCCNE, C-R ¥k H ¥R FEE (1)
RS FRA 1593, 6 (FREIN R 06 ) , SE(E 1 593. 6 M.
2.3 b DER asSa FEAIE R T Ib2EA

SEAUIESE. SE Fmoe W& £ W1 B BTRN AR CORTQEINTECRE ()
CYS ’{%T}ﬁ E"J?)%'@Hi(, ﬁé’éﬁé/‘:ﬁ%{’tﬂsuﬁﬂi%{t)ﬁ?\% CCKFQFLNFCCNE (B)
2| A jefr*@ﬁg( i 1 ). Fig.1 Two synthetic isomers of cr5a

SR A B BYBTE T R ER W, M + H] " AIEE S50 1 594.9 Fl 1 595.0, SHB(H
1 594. 6 4T, #6 MFHIEE RIRFER orSa FBFHEAT HPLC 4387, 458K, SHE A Ei%TH
5 erSa — 2, W EATH AR EEERE AR, BD Cys'-Cys'", Cys™-Cys''. L, ILAHARE crSa BUE I
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A 4 505 NEEERIRAE.



"

4 %2R ER Vol. 27

Table 1 T-superfamily conotoxins®

Conotoxins Species Prey Sequence Ref. || Conotoxins Species Prey Sequence Ref.
auSa C. aulicus Molluses FCCPFIRYCCW [9] veSa C. victoriae Molluscs  CCPGKOCCRI” [10]
auSh C. aulicus Molluses FCCPVIRYCCW [9] mrl0a C. marmoreus Molluscs NGVCCGYKLCHOC [11]
tx5a C. textile Molluses  yCCyDGW#*CCT AAO [9] mr5a C. marmoreus Molluses  NACCIVRQCC [12]
pSa C. purpurascens Fish GCCPKQMRCCTL? [9] crSa C. caracteristicus Worms CCKFQFLNFCCNE  This work

a. y: Gamma-carboxyglutamic acid; W¥; bromotryptophan; T” ; O-glycosylated threonine; O 4-trans-hydroxyproline; b. C-terminal amida-

tion.
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Isolation and Structure Characterization of a New T-Superfamily
Conotoxin from Conus Caracteristicus

LIU Shang-Yi, CAO Ying, ZHAO Ting-You, DAI Xian-Dong, ZHONG Ming-Nai,
FAN Chong-Xu” , CHEN Ji-Sheng
(The 4th Department, Institute of Chemical Defense, PLA, Beijing 102205, China)

Abstract Cone snails are tropical marine predatory molluscs, and there is an unprecedented variety of neuro-
pharmacologically active peptide. Over seventy living species of cone snails are distributed in China. The ve-
nom of Conus caracteristicus collected from South China Sea was studied in this work. A new conotoxin, cr5a,
was isolated from the venom through Sephadex G-25 chromatography and HPLC, and then was identified by
amino acid analysis, mass spectrometry, N-terminal sequence. The primary structure of crSa was CCKFQFLN-
FCCNE, it shared a conserved T-superfamily of conotoxins arrangement of cysteine residues( CC-CC). Total
chemical synthesis of the two possible disulfide linkages of cr5a was achieved, and the result of HPLC co-elu-
tion showed that crSa was a tridecapeptide with a disulfide connectivity of Cys'-Cys', Cys*-Cys"'. So crSa is
a new member of the T-superfamily conotoxins.
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