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BIEU HIEN VA TINH CHE > CONOTOXIN MVIIA TAI TO HOP G E. COLI

Oc c6i (Conus) 1a mot trong nhitng doi
tuong dang dugc tap trung nghién ciu do noc
cia ching cé chda cdc hop chat (chi yéu la
neuropeptide va dugc goi la conotoxin) c6 dich
tic dung trén céc kénh van chuyén ion qua
mang t&€ bao [13, 8, 7]. Mot s6 cac peptide loai
nay da dugc chiing minh c6 kha nang lam giam
dau hiéu qua trong rat nhiéu truong hop, ngay ca
déi véi chiing dau dai dang do ung thu va AIDS
[12, 13, 10]. Mot s6 conotoxin con c6 tic dung
chong dot quy/nhdi mdu co tim trén cdc mo
hinh dong vat thuc nghiém [14, 6, 5]. Cac
nghién ctu hién nay dang tap trung nghién ctu
tdc dung dugc 1y cuia noc doc bit ngudn tir
nhitng phéan tich vé trinh ty gen, cdu tric bac
nhat va cau tric khong gian ctia conotoxins. Tu
khoang 700 loai 6c c6i da dugce phat hién [9], da
c6 1214 trinh tu nucleotide, 2258 trinh tu
protein va 99 cau tric 3D da dugc cong bo [11].
Du 4n CONCO nghién cttu vé cdc san phdm clia
gen, tap trung phat hién va phét trién dugc phdm
sinh hoc trén co s& ngudn hgp chit c6 trong noc
doc cua cac loai 6c¢ cdi c6 kha nang chita bénh
(http://conco.eu/). Du dn nay hita hen nhiéu két
qua c6 y nghia d6i véi suc khoe con nguoi trong
chén doan va diéu tri bénh.

Viéc tach chiét truc ti€p cac peptide c6 hoat
tinh dugc 1y tir bau doc clia 6¢ c6i thuong cod
hiéu suét thap, do tinh sach khong cao do su da
dang vé thanh phan protein/peptide trong noc va
ham luong moéi loai lai rdt nho. Do vay, céc
peptide doc hiu hét dugc tao ra & dang tai t6 hop
hodc téng hop héa hoc [1, 3, 4].

Bai bdo nay gi6i thiéu két qua thiét k& biéu
hién va tinh ché protein «wCTX & E.coli trén co
s@ trinh tu gen ma héa w-conotoxin MVIIA (w
CTX) da duoc Bui Thi Huyén va cs. cong bg
gan day [2] tr Phong Hoéa sinh protein, vién
Cong nghé sinh hoc.

BUI THI HUYEN, LE THI BICH THAO,
NGUYEN BIiCH NHI, PHAN VAN CHI

Vién Cong nghé sinh hoc
I. PHUONG PHAP NGHIEN CUU

1. Vatlieu

Céac plasmid CTXpBT mang gen ma héa w
conotoxin MVIIA la két qua nghién ctu cua
Phong Hoéa sinh protein. Vector biéu hién
pET32¢c(+), chiung vi khuin BL21(DE3) cla
Novagen. Cic enzyme gigi han BamHI, Ncol,
enterokinase do hang Fermentas cung cap.
Sepharose chelating mua cua Amersham
Pharmacia Biotech va mdt s6 hoa chét khac.

2. Phuong phap

a. Thiét ké' vector biéu hién gen md héa cho w
CTX

Gen wCTX sau khi da dugc tich dong sir
dung vector pBT (Phong Cong nghé t€ bao thuc
vat, Vién Cong nghé sinh hoc) va xic dinh ding
trinh tu thiét k& dugc chuyén vao vector pET32¢
(+) dé biéu hién. Vector tach dong CTXpBT va
vector pET32c (+) cung dong thoi duge xur ly
v6i hai enzyme gidi han 12 Ncol va EcoRI dé
tao dau dinh tuong hop giita doan gen can chén
va vector. Sau khi dugc lam sach tir gel agarose,
gen wCTX va vector pET32c¢ dugc ndi ghép véi
nhau nho enzyme T4 DNA ligase & 22°C qua
dém. Sau d6, san pham gén két duoc bién nap
vao chang E. coli DH50 dé chon dong nhiing
vector pET32c(+) cé chita gen wCTX. Vector
tdi t6 hgp nay dugc ky hiéu 1a CTXpET32c sau
d6 duogc bién nap vao ching E. coli BL21(DE3)
dé biéu hién. Tinh todn ly thuyét cho thdy,
protein tdi t6 hop (Trx-CTX) c¢6 kich thudc
khoang 21 kDa.

b. Biéu hién wCTXJE. coli

Plasmid tai t6 hop CTXpET32c mang gen
ma héa cho w-CTX duogc bién nap vao E. coli
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BL21(DE3) va biéu hién bing cach cam tng véi
IPTG. Khi ching vi khuidn mang plasmid téi t6
hop dugc nuoi trong moi truong LB & nhiét do
37°C trong khoang 2 gio dat gid tri ODgy,, 12
0,5-0,7 thi bé sung IPTG véi nong do cudi cling
la 1 mM. Té€ bao ti€p tuc duoc nudi khoang 3h
thi thu sinh khoi t€ bao biang cédch ly tam 5000
vong/phiit dé loai moi trudng. Protein tir sinh
khoi t€ bao dugc chiét ra khoi t€ bao va kiém tra
biang SDS-PAGE. Pinh gid su biéu hién cha
protein duoc tinh theo thoi gian, kich thuée clia
protein duoc so sanh theo thang protein chudn.

c. Tinh ché protein Trx-CTXva wCTX

Gen ma héa w-CTX duogc thiét k€ n6i véi
109 acid amin cla thioredoxin gitp tang kha
nang hinh thanh cdu tric khong gian cla protein
doéng thoi duoc ndi véi doan peptide gom 6
histidine thuan lgi cho viéc tinh sach protein.
Protein dung hop dugc tinh sach nho chat gia

Hinh 1. Kiém tra thi€t k& vector biéu hién
gen ma héa w-Conotoxin MVIIA

1. Vector tdi t6 hgp CTXpET32¢c mang gen ma
hoéa Trx-CTX sau khi xur Iy bang Ncol va EcoRI;
M. thang DNA chuén; 2. San pham PCR, doan
gen ma héa w-Conotoxin MVIIA; 3. Vector tich
dong mang CTXpBT mang gen ma héa w-
Conotoxin MVIIA sau khi xir ly bing Ncol
va EcoRL.
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Sepharose Chelating. Hon hop protein dugc dua
lén cot va rira troi cac protein khong bam cot
bing dém Tris-Cl. Khi cot da sach cdc protein
tap thi protein dung hop Trx-CTX dugc thoi ra
truc ti€p bang Imidazole néng do 500 mM.
Chon loc ciac phan doan protein tinh sach va
thuc hién phan 1(ng cit bing enzyme
enterokinase dé loai bo thioredoxin va duoi
histidine. Qu4 trinh cit bang enzyme dugc thuc
hién & 25°C trong 16 gio. Sau khi w>-CTX dugc
tach khoi protein dung hgp da dugc tinh sach
béng ly tam loc qua cot microcone 5 kDa. Cu6i
cung w-CTX dugc kiém tra SDS-PAGE dé xdc
dinh mic do tinh sach va lam kho bang
SpeedVac dé cat giit -25°C .

II. KET QUA VA THAO LUAN

1. Két qua thiét ké vector biéu hién
CTXpET32¢
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Hinh 2. Két qua biéu hién Trx-CTX & E. coli.

M. thang protein chuén; dudng chay 1 va 3 1a protein
tong s6 cla vi khuén trude khi cam tng; dudong chay
2 va 4 1a protein tong s6 cta vi khuén sau khi cam
ung 1 va3h.



Gen ma héa cho w-CTX sau khi da dugc tao
dong bang vector pBT vdi trinh tu duoc thiét ké
c6 chita cac diém cat cha cdc enzyme Ncol va
EcoRlI, da duogc chuyén vao vector pET32c (+)
dé biéu hién theo chién Iugc da mo td & phan
phuong phéap nghién citu. Vector tai t6 hgp nay
dugc ky hiéu 1a CTXpET32c¢ du tién dugc bién
nap vdo chung E. coli DH5a dé kiém tra, roi
ti€p tuc dugc bién nap vao chung E. coli BL 21
(DE3) dé biéu hién.

Dé kiém tra, c4c vector tdi t6 hop CTXpBT
va CTXpET32c¢ cung dong thoi duoc xu ly véi
hai enzyme giGi han la Ncol va EcoRI d6i vé6i
cédc diém cat duoc thiét k& dé tao dau dinh twong
hgp gitta doan gen can cheén va vector. Két qua
phan cét dugc trinh bay trén hinh 1. C6 thé thay,
tie vector CTXpET32c va vector CTXpBT sau
khi cat déu cho 2 bang: bang cha cac vector
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(cao hon) tuong tng va bang thap hon cé kich
thuéc khoang 100 bp tuong duong vé6i san phadm
PCR, doan gen ma héa cho phan tr w-CTX
thanh thuc. Nhu vay, thiét k€ da duoc thuc hién
theo nhu chién lugc da mo ta. Khung doc cla
doan gen thiét k& ciing di da duoc kiém tra qua
két qua doc trinh tu gen (khong chi ra & day).

2. Két qua biéu hién protein dung hop Trx-

CTX 6 E. coli

Sau khi vector tdi t6 hop CTXpET32¢ dugc
bién nap vao chung E. coli BL21(DE3), mot s6
dong t€ bao duoc Iwa chon dé nghién ciu su
biéu hién bing céch cam ting véi IPTG nong do
cudi cung trong dich nuo6i t€ bao la 1mM.
Protein t6ng s6 dugc biéu hién tir dong t&€ bao ¢
cam tng va doi ching khong ¢6 cam tng duoc
kifm tra dién di bién tinh trén gel
polyacrylamide 12,6% c6 SDS.
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o-conotoxin MVIIA
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Hinh 3. Két qua tinh ché w-conotoxin tdi t6 hgp

a. Dién di SDS-PAGE kiém tra cdc céc phan doan protein dung hgp Trx-CTX (M: thang protein chudn;
1: protein tng s6 trudc khi cam tng; 2: protein téng s6 sau khi cam ting bang IPTG; 3 va 4 la cdc phan doan
thu duoc sau sic ky); b. K&t qua tinh ch€ w-CTX MVIIA sau khi cit loai Trx va loc qua microcone 5 kDa.

Két qua dién di trén hinh 2 cho thay, &
duong chay 1 va 3 Ia protein téng so tai thoi
diém Oh (trudc khi cam tng). O dudng chay s6 2
va 4 1a protein tdng s6 tai thoi diém 1h va 3h sau
khi cam tng bdi IPTG, xudt hién mot bang
protein méi. C6 thé thay 16 1a bang protein nay
chi méi xudt hién sau 1h, nhung da rat dam nét
va dé dang nhan biét véi kich thude khoang 21
kDa so véi thang protein chuin. Mot diéu déng

chi y Ia, do diac tinh cha vector biéu hién
pET32c(+), protein Trx-CTX dugc biéu hién chi
yéu dudi dang hoa tan. Hon nita, do duoc thiét
k& c6 chita doan 6xHis-tag ciing nhu cac vi tri
cét cua enterkinase ngay trong va trugc vang cat
gin da vi, protein/peptide dé dang dugc tinh
sach cho nhiing nghién ctu ti€p theo.

3. Két qua tinh ché protein w-CTX
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Dua trén tuwong tic ai luc gilta cac goc
histidine véi ion Ni cua Sepharose chelating, cac
protein dung hgp cé chira His-tag s€ dugc co
dinh lai trén cot sic ky. Su canh tranh giita
imidazole v6i cac goc histidine clia protein s€
gidi phéng protein tdi t6 hop tai nhitng phan
doan dau tién. Vi w-CTX dugc dung hop véi 6
goc histidine nén protein lai ¢6 thé dugc tinh
sach dé dang véi chat gid Sepharose chelating.
Str dung Imidazole nong d6 500 mM thdi truc
ti€p protein dung hop Trx-CTX. Két qua thé
hién trén hinh 3a cho thdy, duong chay s6 2
(protein tong s6 sau khi cdm tng bdi IPTG) xuét
hién thém 1 bang protein méi so vGi duong chay
s6 1 (protein téng s& trudc khi cAm ting) c6 kich
thuée khoang 21 kDa. Kich thudc nay phu hgp
vGi tinh todn 1y thuyét vé trong luong phan tir
ctia Trx-CTX. Cac phan doan protein dugc thoi
ra ¢6 nong do va muc do tinh sach khac nhau.

0 phan doan tht 2 va tha 3 (hinh 3a) chi c6
mot bang protein duy nhat ching tdé qua trinh
sic ky da dat duoc dugc do tinh sach céan thiét
dé thuc hién cdc nghién ctu tiép theo. Lua chon
cac phan doan protein tinh sach nay ti€én hanh
phan tng phan cat bing enterokinase dé thu
nhan w-CTX, loai bo Trx. w-CTX dugc thu nhan
tlr hon hop peptide sau khi tinh sach béng siéu
loc (cut-off) vGi cot microcone 5 kDa (chi
nhiing protein c6 kich thuéc nho hon 5 kDa méi
di qua cot). Két qua dién di trén gel
polyacrylamide cho thdy peptide w-CTX thu
duoc sau khi di qua cot microcone SkDa dat do
tinh sach cao (Hinh 3b). Cau tric cua w-CTX tai
t6 hop da duoc x4dc nhan qua phan tich khéi phd.
Do doc (LDsy) va hoat tinh giam dau clha -
CTX ciing da dugc thi nghiém trén mo hinh
chuot nhat trang. Cac két qua nay s& dugc trinh
bay & bai bdo ti€p theo.

III. KET LUAN

w-conotoxin MITA da duoc thiét k& biéu
hién dudi dang protein dung hop Trx-CTX, c6
chita doan His-tag va cdc diém cat cua
enterokinase, véi kich thuéc khoang 21kDa
bing hé vector pET32¢ & t€ bao E. coli ching
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BL21(DE3). Protein Trx-CTX va -conotoxin
MIIA da duoc tinh sach bang sic ky 4i luc va
siéu loc.

Loi cam on: Cong trinh duoc hd tro kinh
phi ctia dé tai “Khao sit, xdc dinh mot s6
peptide c6 hoat tinh sinh dugc quy tir sinh vat
bién dac hitu (6c c6i, hai mién) bing cic ky
thuat proteomics” cdp Vién Khoa hoc va Cong
nghé Viét Nam, 2008-2009.
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EXPRESSION AND PURIFICATION OF RECOMBINANT
wCONOTOXIN MVIIA FROME. COLI

BUI THI HUYEN, LE THI BICH THAO,
NGUYEN BICH NHI, PHAN VAN CHI

SUMMARY

Following the strategy of cloning w-conotoxin MVIIA (w-CTX) from Conus magus (C. magus), in this
article, the expression and purification of the peptide is reported. For that, recombinant plasmid CTXpET32c
was designed containing fusion gene encoding thioredoxin (as original) and w-CTX (Trx-CTX) that is linked
by enterokinase restriction site, was transformed into the E. coli BL21 strain. The fusion protein, Trx-CTX
combined to 6xHis-tag, is about 21 kDa in size, was expressed by induction with 1 mM IPTG and analyzed by
SDS-PAGE. The recombinant protein was isolated and purified by Sepharose chelating affinity chromagraphy.
SDS-PAGE results were an evidence to confirm the successful construction and expression of w-CTX in the
fusion form with Trx in E. coli with vector CTXpET-32c. When it was treated by enterokinase to remove
thioredoxin, W-CTX peptide was purified and obtained by using 5 kDa cutoff centrifugal filters.

Key words: w-conotoxin MVIIA, Conus magus, E. coli, vector CTXpET32c¢(+).
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