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ABSTRACT

Conotoxins (CTX) from the venom of marine cone snails (genus Conus) have been used in
pharmacy because they are highly diverse pharmacological activities. In this study, Conus
textile, Conus quercinus and Conus tessulatus from Nha Trang beach were extracted RNA
from their venome. After amplifying by RT-PCR and sequencing, three peptides were
identified. Three of them share an a4/7 subfamily a-conotoxins common cysteine pattern
(CCX4CXT7C, two disulfide bonds). The cDNA of Tsl and Tx3 encode a precursor of 42
residues. The cDNA of Qu8 encodes a precursor of 40 residues. The additional residue Gly of
Tx3 and Qu8 is a prerequisite for the amidation of the preceding C-terminal Cys. All three
sequences have -X-Arg- common signal sequence before the mature peptide sequences.
Percent identities of amino acid sequences of the propeptide region exhibited high
conservation, whereas the sequences of the mature peptides are highly divergent. The study of
these toxins will facilitate a better understanding of the relationship of their structure and
function, as well as the process of their evolutionary relationships.
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PAT VAN DPE

Oc cbi (Conus spp.) la loai sinh vét bién khong xuong song va rat da dang véi trén 700 loai,
mbi loai déu tao ra loai doc t6 riéng (Terlau va Olivera 2004). Doc té ciia d¢ cbi 14 ngudn
quan trong cung cap cac chét c6 duoc tinh cao. Ddc t& 1a mot hdn hop cac peptide ngin, giau
lién két disulfide (conotoxin - CTX). Nhiéu doc t6 tan cong ca hai h¢ théng than kinh trung
wong va ngoai bién (Wang va Chi 2004), vi vay c6 tiém ning ung dung trong linh vuc khoa
hoc than kinh. Poc t6 duoc sir dung trong tri liéu giam dau, dong kinh va cac rdi loan than
kinh khéac (Heading 2002; Wermeling et al. 2003; Nelson 2004; Staats et al. 2004). Theo udc
tinh, tuyén doc td cia 1 lodi dc cdi c6 thé chira tir 50 dén 200 loai doc t& khac nhau
(Armishaw et al. 2005).

MGi peptide cua dc cdi trude tién duoc dich ma thanh tién than peptide (60 dén 90 amino
acid), sau d6 dugc xir Iy thanh doan peptide truong thanh khoang 8-40 amino acid. DPoc 6
(conotoxin) duogc chia thanh cac lién ho (A-, O-, M-, T-, P-, S-, I-superfamily) xac dinh boi
cau ndi disulfide, va tiép tuc chia thanh cac ho theo céch thirc hoat dong ciia chiing. Mot s6
lién ho khac chwa dugc xac dinh bao gém conopressin, contryphan, conantokin, va
contulakin, tit ca trong s6 chung chira ca hai hodc chi chira mot cau noi disulfide (Olivera et
al. 2001; Jimenez et al. 2003).

Luo va ctv (2012) da nhan dién a4/7-conotoxin TxIB tir Conus textile. Peng va ctv (2009) da
xac dinh Qcl.2 thudc a4/4 conotoxin tir Conus quercinus. Conotoxin Tsl4a tu Conus
tessulatus c6 khung cystein C-C-C-C, ¢6 2 cau ndi disulfua C1-C3 va C2-C4 va trinh ty bao
ton ¢ vlng peptide tin hiéu gibng a-conotoxin , 1a mot thanh vién méi thudc lién ho A-
superfamily, duoc dat tén la a1-conotoxin (Peng C 2010).

Nghién ciru ndy tap trung vao cac a-conotoxin cua 3 lodi ¢ cbi Conus tessulatus, Conus
textile va Conus quercinus, xac dinh trinh ty cac amino acid cta ving doc t6 nham 1am séng
t6 moi quan hé gilra cau trac va chirc nang cua doc to.

VAT LIEU VA PHUONG PHAP:
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Pia diém va phwong phap thu miu:

Oc cbi (Conus spp.) dugc thu tai vinh Nha Trang trong nam 2012. Céc loai khao sat gom:
Conus textile, Conus tessulatus,va Conus quercinus (Hinh 1). Oc coi duoc thu song, van
chuyén nhanh ve phong thi nghiém va bao quan ¢ -40°C. Méi loai chon 5 ca thé cho nghién
ctru doc to.

(@) (b) (©)

Hinh 1: 3 loai éc ding dé phdn tich trinh te déc t6 a-conotoxin thu tir vinh Nha Trang:
Conus tessulatus (a), Conus textile (b), Conus quercinus.(c)

Téach chiét RNA téng sb

ARN téng sé cua tuyén doc t§ ¢ cdi dugc tach chiét bang bo kit tach chiét RNA 1Q™2000
(GeneReach Biotechnology - Pai Loan) dwgc thuc hién theo huéng dan caa nha san xuét.
RNA tach chiét duoc bao quan & -40°C.

Téong hop cDNA va tién hanh phan &ng RT- PCR

cDNA cua tuyen doc t6 6¢ cdi duoc tong hop bing bo kit tdng hop cDNA cua Coéng ty cb
phan Viét A theo huéng dan ciia nha san xuat.

Poan gen ma hda cho a-conotoxin dugc khuéch dai bang cap moéi gom mdi xudi (5” TCT G
ATG GCA GGA ATG ACG CAG 3’) va mdi nguoc (5’ TCG TGG TTC AGA GGG TCC
TGG 3’) (Lou va ctv 2006) duoc thiét ké dua trén ving bao ton cia doan propeptide va cua
viing khong dich ma (3’UTR). Phan tmg PCR duoc tién hanh vai tong thé tich 50 pl (bao gdm
20 ng khudn DNA, Dream Taq buffer 1X (Fermentat), 0,25 nM méi loai dNTP, 0,2 pM méi
mdi, 2 mM MgCl; va 1 don vi Dream Taq polymerase (Fermentat),) trén may luan nhiét
Icycler (Bio-rad) theo chuong trinh nhiét nhu sau: bién tinh ban dau tai 94°C trong 3 phut
tiép theo 1a 35 chu ky caa 94°C trong 30 gidy, 55°C trong 30 gidy, 72°C trong 30 gidy va giai
doan cudi ¢ 72°C trong 2 phut. San phim PCR duoc dién di trén gel agarose 1,2% nhuom
ethidium bromide. Két qua dwoc ghi nhan sir dung hé théng ghi anh gel ty dong GelDoc va
phin mém Quantity One® (Bio-rad).

Cloning (tao dong) va giai trinh tw

San phiam PCR sau khi tinh sach bang bo kit Wizard DNA Clean-Up System (Promega) theo
hudng dan ctia nha san xuét, dugc chén vao vector pGEM-T Easy thong qua bo kit TOPO TA
cloning kit for sequencing (Invitrogen). San phém mang gen ma héa cho cac conopeptide tién
than dugc giai trinh ty va phén tich trén may phan tich trlnh tw tw dong ABI Prism® 3700
DNA Analyser (Applied Biosystems). Céc trinh tu duoc két ndi bang phan mém Vector NTI
v.11. Trinh tu doc t6 cua cac loai nghién ctu dugc so sanh voi céc trinh ty trén ngan hang
qudc té Genbank: ma so gen gcl.l AY580319, QC1.3 AY588972, Tx2 AF146353, Txl
AF146352, TeA21P DQ141135.

Danh phéap va phén tich trinh tw ciia ho a-conotoxin
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3 trinh ty thu dugc tir cac loai dc cdi duge ky hiéu nhu sau: Conus tessulatus (Ts1), Conus
textile, (Tx3) va Conus quercinus (Qu8). Trinh tu cua cac loai doc t6 dugc xac nhan bang
chuwong trinh BLAST (http://blast.ncbi.nim.nih.gov/Blast.cgi). Sau dé, sir dung phan mém
chuyén trinh ty nucleotide thanh amino acid (http://www.fr33.net/translator.php) va chon
frame khong c6 cac stop codon, dong thoi ¢ khung CC-C-C dé phan tich.

KET QUA VA THAO LUAN
Khuéch dai gen déc t6

San phdm PCR khuéch dai tir cDNA cua tuyén doc t6 3 loai dc cdi Conus tessulatus, Conus
textile va Conus quercinus c6 kich thude 150 bp phu hop véi tinh toan ly thuyét (Hinh 2). Két
qua ciing phu hop véi nghién ctru cua Luo va ctv (2006).

M 1 2 3 Hinh 2: Két qua dién di san pham PCR khuéch

1000 bp e ’
dai doan gen a-conotoxin Cua oc coi. Giéng M:
500be thang chudn DNA 100bp (GeneRuler™); Giéng
1: san pham cia Conus textile; Giéng 2: sin
200 bp

phdm ciia Conus quercinus; Giéng 3: san pham
cua Conus tessulatus.

Trinh tw amino acid cia a- conotoxin

San pham PCR dugc cloning va giai trinh tw. Poan trinh ty thu dugc ¢6 chiéu dai lan luot 1a
Conus tessulatus 153bp, Conus textile 153bp, va Conus quercinus la 150bp. Két qua phan
tach dugc 3 doan peptide Tsl tir Conus tessulatus, Tx3 tir Conus textile, Qu8 tur Conus
quercinus c6 cau trac 1a tién peptide ctia a-conotoxin bao gom mét viing tién peptide c6 duodi
N, theo sau la ving doc t6 truong thanh va két thic bai dudi 3'-UTR. Tét ca cac doan peptide
trudng thanh ¢d 17-21 amino acid va khung co ban cua a-conotoxin (CC-C-C) véi 4 va 7
amino acid giira cic cystein nén chung dugc xép vao phan ho a4/7 conotoxin (Hinh 3).

Tién than doc t6 cua Tsl c¢6 chidu dai 42 amino acid, bao gom dudi N (N- termlnal) va khung
cystein (ving in dam). Ving doc t6 truong thanh cua Tsl dugc phan tach voi ving tién
truong thanh tai vi tri XR ¢6 chiéu dai 20 amino acid (Hinh 3a).

Tién than doc t6 cia Tx3 ¢ chiéu dai lan lugt 42 amino acid, bao gom dudi N (N- terminal)
va khung cystein (ving in ¢am). Ving doc t6 truong thanh cua Tx3 duoc phéan tach véi Vung
tién truong thanh tai vi tri XRR ¢o6 chidu dai twong tmg 1a 21 amlno acid. Sau ving doc t6
truong thanh cia Tx3 ¢6 2 gbc Glycine nén duge amide hoa cit ngan dudi C (C-terminal) con
lai 17 amino acid (Hinh 3b).

Tién than doc t6 cta Qc8 c¢6 chidu dai 40 amino acid, bao gom dudi N (N-terminal) va khung
cystein (ving in dam). Vung doc t6 trudng thanh cua Qc8 duoc phan tach voi vlng tién
trudng thanh tai vi tri XR ¢6 chiéu dai 21 amino acid. Sau viing doc t6 trudng thanh cua Qc8
¢6 3 goc Glycine nén ciing duoc amide hoa cit ngin duéi C (C-terminal) con lai 17 amino
acid (Hinh 3c).

(a) Tsl tur Conus tessulatus

ATT TCT GAT GGC AGG AAT GAC GCA GCC AAC GAC AAA GCG TCT GAC CTG
| S D G R N D A A N D K A S D L
GTC GGT CTG AAC GTC AGG GGA TGC TGT TCT CAT CCT GCC TGT TAC GTG
\% G L N \% R G C C S H P A C Y \Y
AAT AAT CCA CAC ATT TGT ACT CGA AGA CGC TGA tgctccaggaccctctgaaccacg

(b) Tx3 tir Conus textile

GAT TTC TGA TGG CAG GAA TGA CGC AGC CAA ACG TCT GGC CTG GTC AGT
D F [ w Q E 8 R S Q T S G L \% S
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CTG ACT GAC AGG AGA CCA GAA TGC TGT ACT GAT CCT CGC TGT AAC TCG 96
L T D R R P E C C T D P R C N S
AGT CAT CCA GAA CTT TGT GGA GGA AGA CGC TGA tgctccaggaccctctgaaccacg 153

(c) Qc8 tir Conus quercinus

TCT GAT GGC AGG AAT GAC GCA GCC AAT GAC AAA GCG TCT GAC CTG ATG 48
S D G R N D A A N D K A S D L M
GCT CTT AGG GAT GGA TGC TGT TCC AAT CCT TCC TGT TCC GTG AAC AAT 96
A L R D G C C S N P S C S \Y N N
CCA GAC ATC TGT GGC GGA GGA CGC TGA  tgctccaggaccctctgtccacgaatc 150
P D I C# G G G R STOP C-terminal

Hinh 3: Trinh t nucleotide va peptide cua 6 #inh tw (a) Tsl, (b) Tx3, (c) Qu8. Vimg peptide truong
thanh dwoc gach dudi. Céc ki tw nho [a ving nucleotide khdng ma hoa. Cac Cystein va codon két thiic
duoc in dam. Trudce duoi C-terminal co glycine dugc chi ra bang ddu # Ddu * 1a b ba két thiic (stop
codon). Ky hiéu amino acid theo danh phdp quéc té.

So sanh trinh tw amino acid cic a-conotoxin ciia dc cdi

Bing cach st dung co s& dir liéu National Center for Biotechnology Information (NCBI) dé
tim kiém cac trinh ty gen va peptide twong dong vdi cac conotoxin dugc tim thay tir Conus
textile, Conus tessulatus va Conus quercinus, 11 tién than a-conotoxin d& dugc mo ta (Hinh
4).

C6 4 tién than peptide thu tir loai 6¢ an dong vat thain mém (BDVTM) Conus textile (Tx1, Tx2,
Tx3 va TeA21P), 3 tién than peptide tir lodi 6¢ an giun bién Conus quercinus (qcl.1, QC1.3,
Qc8) va 1 tién than peptide tir lodi 6¢ an giun bién Conus tessulatus (Ts1). C6 4 tién than
peptide c6 day du ving tin hiéu. Hau hét cic gbc amino acid ciia viing tin hiéu 1a cac amino
acid va nudc (M, F, L, V, A). Chiing c6 mét trinh ty chung Met-Gly-met-Arg-Met-Met-Phe-
X1-X2-Phe-X3-Leu-Val-Val-Leu-Ala-Thr-Val-X5-X6. Cac gbc bao ton thi duoc danh dau
(phan danh dau), tai vi tri X1-X2 dai dién Thr-Val, lle-Met hoic Val-Val; X3 dai dién cho
Leu hodc Met; X4 dai dién cho Thr, Ile hodc Ser; va X5-X6 dai dién cho cac gbc Val-Ser,
Asp-Thr hodc Val-Thr. Ving peptide tién truong thanh duoc in dam bao gdm phéan 16n cac
amino acid wa nudc (19-43%) va nhiéu amino acid co ban nhu: Arg, Lys, His (13-26%). C6
8 gbc dugc bao ton trong ving tién trudong thanh 21-28 amino acid. 1 hodc 2 gdc amino acid
truge ving truong thanh thuong 1a Lys hodc Arg tao didu kién cho qua trinh cat boi enzyme
endoprotease. Ving doc t6 truong thanh c6 duy nhat 4 gbc Cys duoc bao ton hoan toan co
mot motif chung (-CCX4CX7C-) lién quan dén a4/7 conotoxin (Hinh 4).

Vung tin hiéu (S) Peptide tién truedng thanh (Pro)  Peptide trudng thanh (M)
> MGMRMMFTVFLLVVLATTVVS FTSGRRTFHGRNAAA  KASGLVSLTDRR PECCSHPACNVDHPEICR
QC13  MGMRMMFIMFMLVVLAITVVS FTSDHA SDGRNTAANDKASKLMALR NECCDNPPCKSSNPDLCDWRS
qcll  MGMRMMFIMFMLVVLAITVVS FTSDHA SDGRNTAANDKASKLMALR DECCPDPPCKASNPDLCDWRS
Tx1 MGMRMMFVVFLLVVLASTVVS STSGRRAFHGRNAAA  KASGLVSLTDRR ~ PECCSDPRCNSSHPELC*GGRR
TeA21P SDGRNDAA  KASGLVSLTDRR PECCSDPRCNSSHPELC*G
Tsl SDGRNDAANDKASDLVGLNVR ~ GCCSHPACYVNNPHICTRRR
™3 RSQTSGLVSLTDRR PECCTDPRCNSSHPELC*GGRR
Qcs SDGRNDAANDKASDLMALRD ~ GCCSNPSCSVNNPDIC*GGGR

Hinh 4: So sanh 3 trinh tw conotoxins méi tim thay véi cdc trinh tu tuong dong khdc trong ho a4/7
conotoxin. Cac goc bdo ton duoc béi den, viing dic t6 truong thanh duoc gach chdn. Ky tw  trude G
(Gly) chi qud trinh amide héa dudi C.

KET LUAN VA PE NGHI

Trong nghién ciru ndy chiing toi da xac dinh 3 trinh tu doc t6 a4/7 conotoxin Ts1, Tx3, Qc8 tir
céc loai tuong rng Conus tessulatus, Conus textile, Conus quercinus va so snh vai céc trinh
tu gen, cac peptide twong dong c6 trén genbank.

meg doc t truong thanh cua doc t6 6c cbi 1a mot doan peptide ngan khoang 20 amino acid
va c0 su da dang, viing peptide tién trudng thanh co tinh bao ton cao. Mot s6 amino acid dic

biét trong cac vling khac nhau cuaa tién than doc t6 a4/7 conotoxin co ty 1& tuong dong cao.
Tuy nhién, qua trinh bién d6i hau dich ma va hoat dong sinh hoc cia cac doc t6 chua duoc
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nghién ctru sau. Pic biét, doc 6 cua 3 lodi Conus textile, Conus tessulatus, Conus quercinus
cung cip mot ngudn hiru ich trong nganh duoc 1y dé khao sat cac dic trung ciia nAChRs. Do
d6 viéc phan tich ciu triic conotoxin 1a can thiét cho nghién ctru chirc ning cua cac gen tuong
{mg, mic du thuc té 12 tiém ning hoat dong sinh hoc rat khé xac dinh.
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