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CONOTOXIN TU NQC OC COI BIEN (Conus) VA UNG DUNG
CUA CHUNG TRONG Y DUQC HQC
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TOM TAT: Nhimg conotoxin ¢ trong noc cia loai é¢ ¢bi bién rat da dang vé ciu triic, giau lién
két disulfide va khoa chon loc dién ap hoac phéi tur cta cac kénh ion nén dugc ing dung lam thube
giam dau. Chuing toi da khao sat cac conotoxin trong noc ciia 8 loai ¢ cdi cia Viét Nam bang phan
tich sic ky long nano két ndi khdi pho. Dé img dung trong y dugc, o-conotoxin MVIIA tai t6 hop
da duoc biéu hién & E. coli va xac dinh hoat tinh giam dau trén cac mo hinh thir nghiém & chudt.
Két qua 1a cac conotoxin ty nhién nhan dién dugc déu thudc cac siéu ho O, M, A va mot sd peptide
nho chua biét vi thiéu dir liéu DNA va protein. MVIIA tai t6 hop (CTX) da dugc biéu hién dung
hop véi thioredoxin co trong lugng phan tir khoang 20.5 kDa (Trx-CTX) va peptide CTX tinh sach
c6 kich thuée < 3 kDa sau khi loai bo thioredoxin va histag. Ca peptide CTX va protein dung hop
Trx-CTX déu c6 hoat tinh giam dau nhu lidocain va morphine. Do vay, conotoxin tai t6 hop nay c6
tiém nang 1am thudc cho diéu tri giam dau hiéu qua.

Tir khéa: Conotoxin, d¢ cdi, protein/peptide, protein tii t6 hop, m-conotoxin.

MO PAU

Céc loai 6c cbi trong gidng Conus thudc ho
Conidae, phan b chil yéu & cac ving bién nhiét
doi voi khoang 700 loai [22, 5]. Trong noc cua
modi lodi oc cdi co chua trén 1.000 conopeptide,
trong d6, méi chi gan 0,1% dugc nghién ctru vé
mit dugc 1y, 1a cic protein mang dién hinh véi
dd dac hi¢u cao [15]. Conopeptide c6 kha nang
gan ddc hiéu véi cac receptor mang khic nhau,
cac kénh ion, cac chat van chuyén ctia hé than
kinh trung wong va co, dugc st dung nhu cong
cu van nang trong khoa hoc than kinh va 1a
nhitng dugc phim c6 gia tri ma dich 14 hé than
kinh & nguoi [22, 4]. Pa c6 2.354 trinh tu
nucleotide (80 loai), 6.113 protein (102 loai) va
156 cau trac 3D (33 loai) dwoc phat hién [7] va
c6 98 conotoxin c6 tiém nang diéu tri cac bénh
lién quan dén than kinh va ton thuong than kinh
[2]. Conotoxin c6 khdi lugng phan tir th'?ip (<5
kDa) v6i 10-30 amino acid, 1a nhom giau lién
két disulfide chu yéu trong noc cia 6c cbi lam
tang kha niang bam cia conotoxin voi dich déc
hiéu [15].

Conotoxin van dang duoc quan tim nghién
ctru thanh thudc giam dau hiéu qua trong diéu
tri dau than kinh, bénh Parkinson hay tam than
[12, 4, 5]. Prialt 1a thude duge tao ra & dang
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dung dich pha ché cua ziconotide st dung cho
bénh nhan diéu tri dau man. Ziconotide 1a dang
téng hop hoa hoc cia omega conopeptide (-
conopeptide, MVIIA) tu nhién gébm 25 amino
acid co trong noc cua 6¢ cbi bién C. magus.
MVIIA tic dong bang cach bao vay cic kénh
Ca trén bé mit té bao than kinh tham gia dan
truyén tin hiéu dau trong tuy séng do d6 lam
giam cam giac dau va co tac dung giam dau
manh hon morphine tir 100-1.000 lan [4, 45].
Ngoai tac dung giam dau, conotoxin con co
trlen vong trong cac nghién ctru vé hoi ching
r6i loan co giat, dot quy, nhdi méu co tim, bao
vé té bao than kinh trong cac mo hinh giy dot
quy ndo [6].

Trong nghién ciru nay, chung t6i khao sat va
nhan dang cac conotoxin tu nhién trong noc cua
8 loai oc thu thap duoc ¢ ving bién Nha Trang
va nghién ciru tao conotoxin tai t6 hop c6 hoat
tinh giam dau nham dinh huéng @ng dung trong
y duoc hoc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

8 loai 6c cbi thu thap tai ving bién Nha
Trang: C. betulinus, C. caracteristicus,
C. litteratus, C. marmoreus, C. quericus,
C. striatus, C. textile va C. vexillum. Chudt nhét
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trang dong Swiss (25-30 g/con) tir Vién Vé sinh
Dich t& Trung wong.

Cac hoéa chit: acetonitrile, Tris-HC,
Trifluoro acetic acid (Fluka, Dtc), formic acid,
methanol (Merck, CHLB brc), héa chét dién di
SDS-PAGE (Bio-Rad, Hoa Ky), Trypsin
(Sigma-Aldrich, Hoa Ky); Vector pBT va
pET32c(+) (Novagen, Hoa Ky), cic enzyme
giéi han, ghép ndi, enterokinase (Thermo Life
Science, Hoa Ky), kit PCR va kit x&c dinh trinh
tu (Invitrogen, Hoa Ky), Sepharose chelating,
cac cot sic ky Vydac C18 (GE Healthcare, Hoa
Ky).

Nhén di¢n cdc proteins/peptides trong noc éc
céi bang cdc ky thugt proteomics

Giai phau 6c thu nhan bau doc va 6ng df)c
theo phuong phap cua Cruz et al. (1976) [1]. C
quan doc dugc cat nho, nghién va chiét trong
dém acetonitril (ACN). Dich chiét protein noc
5c duoc phan doan bing sic ky nguoc pha
HPLC qua ¢t phan tich Vydac C18 (4,6 mm x
250 mm). Kiém tra SDS-PAGE c4c phan doan
protein theo Laemmli UK, 1970. Protein sau khi
dugc phan tach bang sic ky RP-HPLC duoc
thuy phan bang trypsin, phan tich trén hé thong
sic ky long két ndi khdi phd nanoLC/MS. Pho
TOF-MS thu dugc dugc phan tich bang phan
mém Analyst QS va tim kiém theo phwong phap
mass fingerprinting trén Expasy [8] voi tng
dung Tagldent. Phan tich MS/MS nhan dién cac
manh peptide va phd dugc phan tich bang phan
mém Mascot 1.8 v6i co s& dir liéu NCBInr gom
hon 8 tri€u trinh tu khac nhau.

Nghién ciru biéu hién, tinh sach va hoat tinh
giam dau cua conotoxin tdi 10 hop

Hai cap mdi méd hod cho gen CTX duoc nbi
ghép va bat cip tao thanh DNA soi doi va st
dung 1am khuon dé khuéch dai bang PCR. Tach
dong doan gen khuéch dai vao vector pBT va
kiém tra trinh tu gen. Gen CTX sau d6 duoc
chuyén vao vector pET32¢(+) dé biéu hién ¢ E.
coli BL21(DE3) bang cach cam ung véi IPTG.
Sinh khdi té bao duoc thu sau 3 h cam ung va
kiém tra SDS-PAGE céc protein tir sinh khdi té
bao. Protein dung hop duoc tinh sach st dung
chit gid Sepharose Chelating va Imidazole
(ndng d6 tuyén tinh tr 20 mM dén 500 mM).
Chon loc cac phan doan protein tinh sach va

loai bo thioredoxin va dudi histidine bang
enterokinase. CTX duoc tinh sach bﬁng cOt cut-
off 5 kDa (VIVASPIN 500) va phén tich khéi
phé MALDI-TOF xéc dinh khéi lugng phan tir
cua peptide. Xac dinh hoat tinh giam dau cua
CTX trén chudt nhit trén mo hinh gay dau thuc
nghiém bang formalin v&i ddi chimg 1a lidocain
va phuong phdp ban néng véi doi ching la
morphine.

KET QUA VA THAO LUAN

Nhin dién céc proteins/peptides trong noc oc
cbi bang cac ky thuat proteomics

Phén tich h¢ protein/peptide trong noc doc
ctia 8 loai 6c ¢di cho thidy mot sd conotoxin da
nhan dién dugc co sy trung 1ap voi mot sb tac
gia trén thé gidi (bang 1). Cu thé, trong noc ctia
loai C. litteratus da xac dinh dugc ca o-
conotoxin MVIIA (2639 Da) va w-conotoxin
MVIIC (2749 Da) 1a hai conotoxin dac hi€u voi
cac kénh Ca'" type N, thudc siéu ho O véi 3 ciu
disulfide hay &-conotoxin TxVIA (3034.2 Da)
thudc siéu ho O, ho delta, Y-PIIIE thudc siéu ho
M, ho @ va cdu tric peptide gom 3 lién két
disulfide. C. textile dd phat hién ®-conotoxin
TxVII, d-conotoxin TxVIA. Loai C. marmoreus
cling c6 w-conotoxin SVIA, SVIB, &-conotoxin
SVIE tuong tu nhu cac peptide da phat hién
dugc & loai C. striatus va 8-CTxVIA gidng nhu
& loai C. Textile, ddng thoi ciing phat hién ca
doc t6 pO-MrVIB. O loai C. caracteristicus da
nhan dién duoc conotoxin Ca 1.1 thudc siéu ho
A (1875 Da) va c6 2 cau disulfide. Loai C.
quercinus c¢6 doc t6 Qc 1.1c (2333 Da) va Qc
1.2 du thude siéu ho A. Loai C. betulinus da
phat hién dugc Be 1.1 (2140 Da), Be 1.2 (1694
Da) ciing thuoc siéu ho A voi 2 lién két
disulfide. Con ¢ loai C. vexillum da phat hién
duogc VxVIA (2778 Da) va VxVIB (3821 Da)
déu thudc siéu ho Ol véi 3 lién két disulfide.
Riéng loai C. striatus da nhan dién dugc nhidu
nhéat. Ngoai cac conotoxin d& nhan dién duogc
con rat nhidu protein khac c6 kich thudc nho
twong tu nhu kich thudc chung ctia conotoxin
nhung van chua nhan dién duoc 1a do sy phirc
tap cua thanh phﬁn noc doc, su thiéu hut cac dit
litu v& DNA. Céu tric cia cac doc td peptide
cling kho xac dinh do kich thudéc qua nho (10-
80 amino acid), lién két disulfide c6 thé 1én dén
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5 va co sy cai bién sau phién ma cao. Ngoai ra,
trong sb cac trinh ty protein/peptide thu dugc c6
rat nhiéu trinh tu peptide kha gidng voi cac
peptide trong noc cua mot s6 loai khac nhu ran
chau Phi, rdn hd mang banh, bo cap. bay chinh
la sy da dang phuc tap cia noc doc oc cdi
khong chi vé so0 luong ma con ca cac thanh
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ph.':fm doc td. Cho dén nay chi c6 khoang 1.700
trinh tu conotoxin hoan chinh d3 duogc xac dinh
trong gan 90 loai ¢ cbi da nghién ciru [7]. Do
do6, noc cua conus la nguén duge liéu ddi dao
van dang can duoc tim kiém va khai thac. Hinh
1 minh hoa két qua xac dinh cic conotoxin
trong noc 6¢ cHi.
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Hinh 1. Ké qua nhin dang conotoxin trong noc ¢ cbi bang phan tich phd khéi

. Pho tong s6 nanoLC-ESI-Q-TOF MS cua loai ¢ cbi C. vexillium; b. Pho két qua xéac dinh T1-

conotoxin Vn-05 trong noc oc coi C.striatus

Bdng 1. Danh sach s6 Iugng cac conotoxin trong noc cua 8 loai 6¢ coi

Loai Céac doc to da nhan dang Cac ddc to chua 10 rang

Conus betulinus 17 89
Conus caracteristicus 11 71

Conus litteratus 21 56
Conus marmoreus 52 87
Conus quercinus 9 85

Conus striatus 31 97
Conus textile 44 111
Conus vexillum 7 77

Tao conotoxin tdi t6 hop va xdc dinh hoat tinh
gidm dau trén mé hinh chugt

Gen ma hoa cho w-conotoxin MVIIA
(CTX) da thiét ké v6i hai cap moi CTX1, CTX2
va CTX3, CTX4 dua trén trinh tu peptide ¢ s6
ding ki 1TT3 A trén Protein Database. Tién
hanh ghép ndi gitta CTX1 véi CTX3 va CTX2
voi CTX4 va cho bat cip bo sung giita 2 doan
gen da nbi ghép sau d6 khuéch dai bang PCR
cho san pham gen c6 kich thude 100 bp (hinh
2a, duong sb 2). Gen sau khi duoc tach dong
(hinh 2a, dong 1) va xac dinh trinh tu (hinh 2b)
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da duoc thiét két vao vector pET 32c dé biéu
hién & E.coli (hinh 2a, dong 3).

CTX tai to hop dd dwoc biéu hién & dang
dung hop voi thioredoxin (Trx) & E.coli va tinh
sach co kich thudc khoang 20 kDa (Hinh 3a,
duong s6 1). Protein dung hop Trx-CTX c6 hoat
tinh giam dau (liéu thir nghiém 6 pg/g chudt)
khi so sanh v&i hoat tinh ctia morphine (5 pg/g)
duoc thir nghiém ¢ chudt nhét trén mé hinh ban
néng (hinh 3b). Peptide CTX da duogc tinh sach
¢6 kich thude rit nho (khoang 3 kDa) (hinh 3c
duong s 2). CTX tai td hop (lidu thir nghiém
3,5 ug/chudt) co hoat tinh giam dau tot nhu chat
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d6i ching lidocain (500-600 pg/chudt) khi st
dung tac nhan gy dau bang formalin cho chudt
(hinh 3d). Tir d6 cho thiy ca peptide CTX va
protein dung hgp Trx-CTX tai to hop déu co
hoat tinh giam dau va co trién vong phat trién
thanh thudc. Pic biét cac peptide chu yéu duoc

a 1 M2 3 b

tao ra ¢ dang dung hop voi Trx gitp cho qua
trinh tao céu trac khong gian (cau ndi disulfide),
thuén lgi cho qué trinh tinh sach, ting hi¢u sut
tinh ché [33]. Do d6 ca CTX va Trx-CTX can
tiép tuc nghién ctru sdu hon vé dic tinh dé co
thé lam nguyén liéu dé san xut thudc.

ACGACGACG ACAAG TGCEAAGGT QAAGGTG-CGQAAT GCTCTCGT CTG—ATGT

CTX1

]

an 100 110 2 130
ACGACTGCTGCACCGGTTCTTGUCGT TCT GG TAAATGCTAAGAATTAA:

Hinh 2. Tach dong va thiét ké vector biéu hién gen ma hoa cho w-conotoxin MVIIA (CTX)

a. Két qua tach dong va thiét ké vector biéu hién CTX;
b. Két qua xac dinh trinh ty gen ma hoé cho CTX.

1 M M2
a 1w, b c %— &
b g 160 35 — 3
P > 50
2 2
<16 g - 25— §a
g
« 662 g ——TRXCTX : ——tadl
100
85 3 o Montin  [8.4— HE s Ldoeain
%‘ & —a—NaCl 144 2 —#— R- Conotoxin
<% o6 e 4= s
B 40 V/ 3
<2 3 / 510
£ 204 S
— 0 0
« 184 30 60 90 120 150 180 5 10 15 20 25 30 35 40 45
144

Thoi gian sau khi tiém (phut)

CTX Thoi gian sau khi tiém ( phut )

Hinh 3. Tao protein/peptide tai t6 hop va thir nghiém hoat tinh giam dau

a. Tinh sach Trx-CTX; b. Hoat tinh gidm dau ctia Trx-CTX so sanh v6i morphine va NaCl;
c. Tinh sach peptide CTX; d. Hoat tinh giam dau ciia CTX so sanh v6i Lidocain va NaCl

KET LUAN

D3 nhian dang va phat hién dugc mot sd
conotoxin dic trung trong noc cia cac loai dc
cbi thudc gidng Conus, déu c¢6 céu truc tir 2-3
cau disulfide va nhiéu peptide duoc van chwa
dugc khang dinh rd rang. Conotoxin tai t& hop
tor CTX dugc tao ra ca ¢ dang dung hop va
nguyén ban ¢ hoat tinh giam dau va c6 tiém
niang lam nguyén liéu san xudt thudc.

Loi ciam on: Cong trinh dugc tai trg béi Vién
Han Lam Khoa hoc va Cong nghé¢ Viét Nam va
thyc hién tai Vién Coéng nghé Sinh hoc, Phong
thi nghiém trong diém vé Cong nghé gen
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SUMMARY

Conotoxins in venoms of marine cone snails are structural diversity, rich disulfide-bridges that selective
block of ion channel voltages or receptors, therefore it is used for development of analgesic drugs. In this
paper, we investigated conotoxins from venoms of eight cone snails of the genus Conus in Vietnam by using
a nano-liquid chromatography linked mass spectrometry. For medical application, the recombinant -
conotoxin MVIIA was expressed in E. coli and determined analgesic activity by testing on the mice. As the
results, the conotoxins were identified in venoms of eight conus mainly belong to O, M, A super families. In
addition, many small peptides were determinated, however these databases are not clear due to reference of
DNA and protein databases is deficient. Recombinant MVIIA (CTX) was expressed in the fusion with
thioredoxin in molecular weight of 20.5 kDa (Trx-CTX) and the original CTX peptide was purified in size of
below 3 kDa after removing thioredoxin and his tag. Both of CTX peptide and Trx-CTX fusion protein
showed an analgesic activity when compared to lidocaine and morphine. Hence, these recombinant proteins
could be potential drugs for effective analgesic treatment.

Keywords: Conus, conotoxin, protein/peptide, recombinant protein, ®-conotoxin.
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