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NGHIEN CUU BIEU HIEN GEN MA HOA CHO ENZYME
ACETYLCHOLINESTERASE TRONG HE BIEU HIEN E.coli
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Tém tiit: Acetylcholinesterase (AChE) la mot enzyme quan trong tham gia vao hé
théng dan truyén tin hiéu than kinh, ¢6 mat rong rdi & hau hét cac lodai dong vit.
Chie ndng chinh ciia AChE la giGi han tac dung truyén dat xung than kinh tai vi tri
cdc khép than kinh. Diéu nay dwoc thiee hién nho qua trinh thiy phdn Acetylcholine
dudi sy xuc tac cua AChE, tqo thanh Choline (ChOH) va axit axetic. Ung dung quan
trong ciia AChE la dimg dé san xudt ra cdc phwong tién phdt hién nhanh thuéc triv
sdu bao vé thuc vat ho phospho hitu co trong moi truong, nong san, rau qud. Trong
nghién ciru nay, gen ma héa cho acetylcholinesterase da dwoc nhan ban bang PCR
va nhdn dong vao vector pTOP-TA-V2 dé tao ra vector nhan dong pTOP-AChE.
Tiép theo, gen md héa enzyme AChE tir vector pTOP-AChE dwgc chuyén vao vector
biéu hién pET43a, dé tao ra vector biéu hién pET43a-AChE. Vector nay dwoc bién
nap vao ching E.coli DH5a tao nén dang tdi to6 hop DH5a-pET43a-AchE. Suw biéu
hién ciia gen ma héa enzyme AchE da dwoc kiém tra bang phwong phdp dién di va
tham tich mién dich. ﬂ 7
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1. MO PAU

Acetylcholinesterase 1a mot enzyme quan trong tham gia vao hé thdng dan
truyén tin hiéu than kinh, c6 mit rong rai & hau hét cac loai dong vat [10, 11, 13].
Chtrc ning chinh ctia enzyme acetylcholinesterase 1a gidi han tac dung truyén dat
xung than kinh tai vi tri cac khdp than kinh [11]. Mot trong nhiing tmg dung quan
trong clia enzyme acetylcholinesterase 1a ding dé san xuét ra cac phuong tién phat
hién nhanh nhém chét doc than kinh, thudc trir su bao vé thuc vat ho phospho hitu
co [7]. Do c6 nhleu ing dung trong doi song, trén thé gidi, AChE duoc nghién ctru
tach chiét tir rat sém. Dé dat dugc do tinh sach va hoat do phu hop cho cac muc
dich khac nhau, cac nha khoa hoc da tap trung nghién ctru tinh sach enzyme AChE
tr cac ngudon khac nhau [3-6]. Tuy nhién viéc tach chiét enzyme
acetylcholinesterase bang cac quy trinh khac nhau déu co nhirng han ché nhét dinh
vé hiéu suit, hoat d¢ riéng. Mot sd nhugc dlem nhu d6 6n dinh thap, phu thudc
nhiéu vao ngudn nguyén lidu, nén kho san xuat vi quy mé 16n. Do d6, cac nha
khoa hoc da tép trung nghién ctru biéu hién enzyme acetylcholinesterase dudi dang
tai t6 hop nham thu nhan dugc mot luong 16n ding cho muc dich phan tich hodc tri
liéu cting nhu nghién ctru [8, 12, 14].

O Viét Nam, chua c6 nhiéu cong trinh nghién ctru san xuat enzym
eacetylcholinesterase tai to hop. Mot s6 cong trinh nghién ctru chii yéu tap trung
vao viéc tach chiét enzyme nay tir cic ngudn ty nhién (thuc vat, dong vat va vi
sinh vat), khao sat cac tinh chét Iy-héa va hoat tinh sinh hoc cia chung [1, 2].
Trong nghién ctru nay, ching t61 da nhan dong gen ma hoa cho enzyme AChEvao
vector pET43a va biéu hién ¢ E. coli.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu va héa chit
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Chung E. coli DH5a, BL21 (DE3) RIL dugc mua tir hang Invitrogen.

Hon hop dNTP, thang chuin DNA dugc mua tir hing Thermofisher; Taq
DNA polymerase,enzyme gio1 han dugc mua tir hang Enzynomics, T4 DNA ligase
cua hang Promega, bd kit tinh sach plasmid ctia hang Bioneer va kit doc trinh tu
cua hang Beckman Coulter.

Céac hoa chit con lai déu dat do tinh sach danh cho phan tich va dugc mua tr
cac hang tin cdy (Sigma, Merk...).

2.2. Thiét bi

May PCR( Bio — Rad, Singapore), may dién di (Cleaver - Anh), hé thong phan
tich hinh anh (Biorad — Italia), may do quang phd Halo RB (RB — 10), may ly tdm
lanh (Sigma — Puc), ta 4am (Memer — Dirc), may do pH (Mettle toledo), may lic
(Big bill, Mi).

2.3. Phwong phap, ki thuit nghién ciru
2.3.1. Xac dinh ham luong protein

Ham luong protein dugc xac dinh theo phuong phap do mat do quang ¢ budc
song A=280 nm va theo phuong phap cua Lowry va cong su [9] vdi tinh thé
albumin huyét thanh bo 1am duong chuan.

2.3.2. Xac dinh hoat do Acetylcholinesterase

Hoat tinh cua Acetylcholinesterase dugc xac dinh theo Kit ciia Biovision. Mt
don vi hoat tinh dugc xac dinh 1a lugng enzyme can thiét dé thiy phan 1pmol co
chat ACh trong 1 phit & 37°C véi chit chi thi mau AChE probe, do & budc séng
A= 570 nm.

2.3.3. Nhdn dong doan gen ma hoa enzyme acetylcholinesterase

Gen mia hoa cho enzyme acetylcholinesterase dugc nhan ban truc tiép
bangphuong phap PCR. Poan mdi duoc sir dung trong phan tng PCR nay ¢ chia
trinh tu nhan biét cua enzyme EcoRl (AChE-Fw:5’-
TGGACCGAATTCATGAGGCCCCCGTGGTGTC-3’) va enzyme Xhol (AChE-
Rv:5’-GTGGTGCTCGAGTCACAGGTCTGAGCAGCGATCC-3’)

PCR chua 1xTaq polymerase buffer, 2 mM MgCl,, 0,2 mM dNTPs, va 2,5
don vi Tagpolymerase voi tong thé tich cubi 1a 25 pl. Qua trinh nhan ban dugc
tién hanh boi may GeneAmp PCRSystem 9700 véi 1 vong ¢ 95°C trong 5 phut
dé khoi dong nong, tiép theo 1a 35 chu ki gom 30 gidyd 95°C, 45 gidyd 60°C, va
2 phat & 72°C, tiép theo 1a kéo dai ¢ 72°C trong 7 phut va bao quan & 4°C cho
dén khi st dung.

San pham PCR sau khi duqc tao thanh dugc gian vao vector pTOP-TA-V2 nho
kit ligase (kit TOP cloner ™TA core), va dugc bién nap vio E. coli DH5a. Cac
khuan lac duong tinh mang vector nhan dong duogc phat hién bang phuong phap
PCR sir dung tryc tiép khuan lac 1am ngudn cho DNA khuon véi cip mdi dic hiéu
cho doan gen AChE (AChE Fw, AChE Rv). San phim PCR duoc kiém tra bang
dién di trén gel agarose 1%. Trinh tu nucleotide dugc x4c dinh theo phuong phép
Sanger trén may doc trinh tw CEQ 8000 (Beckman Coulter).

2.3.4. Biéu hién gen md héa enzyme acetylcholinesterased E. coli

Plasmid tai t6 hop pTOP mang gen ma hoa enzyme acetylcholinesterase va
vector pET43adugc tinh sach theo kit Qiagen, cing dugc xir Iy bang enzyme gidi
han Xhol va EcoRILsan pham cit sau khi dién di kiém tra, dugc tinh sach nham thu

Tap chi Nghién ciru KH&CN quan su, S6 54, 04 - 2018 195



Hoa hoc & Ky thudt moi truong

dugc AChE va vector pET43a. Phan mg gin duoc thyc hién ¢ 4°C, qua dém, sir
dung T4 DNA ligase (Promega). Vector tai to hop mang gen md hoéa enzyme
acetylcholinesterase ky hi¢u 1a pET43a-AChE dugc bién nap vao té bao E. coli
chung BL21 (DE3) RIL va dugc nudi cay trong moi truong Luria Bertani (LB) c6
chira ampicillin50 pg/ml, chloramphenicol 34 pg/ml. Sinh tong hop enzyme
acetylcholinesterase dugc cam tng bang IPTG 1mM.
2.3.5. Thu dich chiét té bao va kiém tra sw biéu hién cia enzyme
acetylcholinesterase o E. coli

Sinh khdi té bao thu nhan bang ly tam tir 100 ml dich nuéi cdy va duoc hoa
trong 1 ml dém Tris-HCl 50 mM, pH 8,0 c¢6 chira NaCl 200 mM, PMSF ImM,
Triton X-100 0,1%, Imidazol 5 mM, DTT 1 mM (dém A), huyen dich dugc lam
lanh trén d4 va cho siéu am 3 chu ky, mdi chu ky 30 gidy dé pha v& cac té bao.
Hdn hop sau d6 duge ly tim & 14.000 vong/phut, 4°C trong 20 phit dé thu dich
chiét t& bao. Sy c6 mit cia enzyme acetylcholinesterase duoc danh gid bang
phuong phép dién di trén gel polyacrylamide c6 SDS (SDS-PAGE).

3.KET QUA VA THAO LUAN

3.1. Nhan bian doangen ma h6a enzyme acetylcholinesterase

Poan gen mi hoa enzyme acetylcholinesterase dugc nhan ban bang PCR véi
cdp moi AChE-Fw, AChE-Rvstr dung plasmid pPGEMT-AChHE lam khuén. Két qua
thu duoc (Hinh 1) cho thay su c6 mit bang DNA nhan ban kich thude khoang
1,8kb, twong tng véi kich thudc ctia doan gen AChE (duong chay 1,2,3), Trong
khi d6, mau ddi chimg am thi khong c6 bing DNA nhan ban nao ching té chiung
toi da nhan ban thanh cong doan gen ma hda cho enzyme acetylcholinesterase voi
cdp mdi AChE-Fw, AChE-Rv.

1.8kb

Hinh 1. Nhan dong gen AChE vao plasmid pTOP TA-V?2.

A) Dién di san pham PCR nhan ban gen AchE trén gel agarose 1%

M: Thang chuan DNA 1kb; (-) San pham PCR tir d6i chting 4m (khong co
DNA); 1,2,3: San pham PCR sir dung pGEMT-AChE 1am khuén
3.2. Nhan dong gen ma héa enzyme acetylcholinesterase vao vector pTOP

San pham PCR doan gen AChE (1,8kb) duoc gan tryc tlep vao vector nhan
dong pTOP, bién nap vao té bao E. coli chung DH5a va cac té bao bién nap duoc
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nudi cay trén maoi truong LB chira ampicillin 50 pg/ml. Tiép theo, chung toi da
chon ngau nhién 4 khuan lac dé kiém tra sy co mat cua doan gen nhén dong bang
phuong phap PCR sir dung cip moi pTOP Fw/Rv duoc thiét ké dac hiéu cho
vector pTOP. Theo tinh toan 1y thuyét, néu vector c6 mang doan gen AChE thi san
pham PCR thu duoc s& c¢6 kich thudc khoang 2,1kb, bao gém kich thudc ciia doan
gen AChE khoang 1,8 kb cong véi kich thudc doan DNA nam giita 2 mdi trén
vector pTOP 1a 0,3 kb.

Két qua dién di trén gel agarose 1% san pham PCR sir dung DNA tir 4 khuan
lac trang lam khuén cho thy cac san pham PCR tir khuan lac trang déu cho bing
DNA c6 kich thuéc khoang 2,1 kb (cac dudng chay 1-4). Khi PCR véi cip moi dic
hiéu AChE Fw/Rv (hinh 2) cho thay, san pham PCR tir khuan lac tring cho bing
DNA kich thuéc khoang 1,8 kb twong duong vai kich thudc gen ma hoa enzyme
AChE (duong chay 7-10). Nhu vy, ching t6i da thu dugc cac khuan lac mang
plasmid tai t6 hop vector pTOP ¢6 chira doan gen nhan ban c6 kich thudc khoang
1,8 kb dac hi¢u cho AChE. Vi vy, c6 thé két luan da nhan dong thanh cong doan
gen ma hoa AChE vao vector pTOP.

Mbi pTOP Mébi AChE
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1.8 kb

Hinh 2. Két qua dién di san pham PCR khuan lac kiém tra vector pTOP-AChE.

M: Thang chuan DNA 1kb

1- 4: Khuén lac PCR v&i Mbdi pTOP Fw/Rv

5,6: B6i ching am

7- 10: Khuan lac PCR v6i Mdi AChE Fw/Rv
3.3. Nghién ctru biéu hién gen mi héa enzyme acetylcholinesterase trong
pET43a

Pé thiét ké vector biéu hién gen ma hoa AChKE, vector pET43a dugc sir

dung.Xtr 1y vector p TOP-AChE va vector pET43a bang Xhol va EcoRI,san phim
cit sau khi dién di kiém tra (hinh 3, 4) dugc tinh sach nhiam thu duoc AChE va
vector pET43a. San pham tinh sach duoc dem di ligase bang T4 ligase, dé 4°C qua
dém. Sau do, san phém ligase dugc dem di bién nap vao E. coli DH5a chon lgc cac
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khuan lac trén méi truong chita Ampicillin 50 pg/ml. Plasmid tir khuan lac duoc
tach ra va kiém tra sy c6 mit cua gen ma héa AChE bang PCR v&i 2 cap mdi T7
promoter va T7 terminator cta vector pET43a va cip mdi AChE Fw/Rv. Két qua
dién di san pham PCR thu dugc ¢ hinh 5 cho thay, khi st dung cip méi T7 cua
vector pET43a, san pham PCR cho bang DNA c6 kich thudc khoang 2,1 kb (bang
kich thuoc 1,8 kb cua doan gen ma hoa AChE cong véi doan 300 bp cua vector),
con khi sir dung cip mdi AChE Fw/Rv cho bing DNA c6 kich thudc khoang 1,8
kb (kich thudc cua riéng doan gen ma hoa cho AChE).

M 1 2 M1 2 1

[ S¥]
[¥5]
ey

2.1kb
1.8 kb

1kb

0,5 kb

Hinh 3. Anh diéndi  Hinh 4. Anh dién di Hinh 5. Két qua PCR kiém
san pham cat plasmid ~— san pham cdt plasmid tra plasmid pET43a-AChE.
pET43a voi enzyme pTOP — AChE voi 1: Thang chudn DNA 1kb; 2:

gioi hanECoRI va enzyme giéi han Péi chimg am; 3: Plasmid
Xhol. EcoRl'va Xhol pET43a-AChEkiém tra v6i

M: 1 kb DNA M: 1kb DNA marker; méi T7 Fw/Rv; 4: Plasmid
marker; 1: plasmid 1: plasmid pTOP- pET43a-AChEkiém tra véi

pET43a nguyén ban;  AChE nguyén ban; 2:  mdi AChE Fw/Rv.
2: plasmid pET43a plasmid pTOP-AChE

cit voi enzyme gi6i cit voi enzyme gi6i

han ECoRI va Xhol. han ECoRI va Xhol.

Két qua nay ching to da gan thanh cong doan gen ma hoa AChE vao pET43a
va plasmid tai t6 hop nay duoc ky hiéu 1a pET43a-AChE.

Chung t6i ciing da tién hanh doc trinh tw dé khang dinh viéc gan doan gen ma
héa cho AChE vao vector 1a dang vi tri va khung doc. Dé biéu hién gen mi cho
AChE, vector pET43a-AChE duoc bién nap vao té bao E. coli ching BL21 RIL va
cdy trai trén moi truong LB c6 chira Ampicillin 50 pug/ml va chloramphenicol 34
pg/ml. Nham kiém tra kha nang biéu hién AChE bang vector pET 43a & E. coli,
dich chiét sinh khdi té bao di dugcdién di trén gel polyacrylamide 12% co6 chira
SDS két qua thu duoc nhu hinh 6.
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68kDa

Hinh 6. Pién di gel polyacrylamide c¢6 SDS kiém tra sw biéu hién |
cua AChE ¢ E. coliBL21 DES3.

M: Thang chuén protein;

1,2,3,4: dich chiét téng s6 té bao E. coli BL21 DE3 mang vector pET43a -
AChE; 5,6,7,8: dich chiét tong s6 t& bao E. coli khong mang vector pET43a -
AChE.

Két qua SDS-PAGE cho thdy dich chiét tong sb té bao E. coli BL21 DE3 mang
vector pET43a - AChE xuét hién bang protein véi kh6i luong phan tir khoang 68kDa
tuong tmg véi kich thudc AChE tai t6 hop tinh toan 1y thuyét, trong khi d6 dich chiét
tong s6 té bao E. coli khong mang vector pET43a - AChE khong xuét hién bang
protein c6 kich thudc khoang 68kDa. Do d6, chung toi budc dau khang dinh vi
khuén E. coli BL21 DE3 d biéu hién dugc enzyme AChE tai to hop.

Két qua xac dinh hoat tinh protein AChE tai t6 hop thu dugc trong dich chiét
protein téng s6 c¢6 hoat do riéng (U/mgpr) 14 6,94.

4. KET LUAN

Chung t6i da nhan dong gen AChE vao hé thong vector biéu hién pET43a va
chuyén thanh cong vao hé thdng sinh vat biéu hién E. coli BL21 DE3. AChE tai to
hop co kich thudc khoang 68 kDa c6 hoat d¢ 1a 6,94 U/mgprotein.

Loi cam on: Cong trinh ndy dwoc hoan thanh véi sw hé tro kinh phi tir @é tai
nghién ciru khoa hoc céng nghé cap Vién Khoa hoc va Cong nghé qudn sw voi tén
goi "Nghién ciu ing dung cong nghé tdi t6 hop ADN trong sdn xudt
enzymeacetylcholinesterase (EC 3.1.1.7) phuc vu muc dich phan tich phat hién
chat déc co phét pho".
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ABSTRACT

EXPRESSION OF A GENE ENCODING
ACETYLCHOLINESTERASE ENZYME IN E.coli

Acetylcholinesterase (AChE) is an important enzyme, involved in the
neurotransmitter system, which is widespread in most animals. The main
function of AChE is to limit the effect of transmitting nerval impulses at
the synapse site. This is accomplished by the hydrolysis of acetylcholine
under the catalysis of AChE, forming choline and acetic acid. The
important use of AChE is toproduce vehicles for the rapid detection of
organophosphorus insecticides in the environment, agricultural products,
and vegetables. In this study, the gene encoding for acetylcholinesterase
was cloned by PCR and cloned into the pTOP-TA-V2 vector to generate
pTOP-AChE lineage vector. Next, the AChE gene from the pTOP-AChE
vector was transposed into the expression vector pET43a, to generate the
pET43a-AChE expression vector. This vector is transformed into the E.
coli DH5a strain that forms the recombinant DH50-pET43a-AChE. The
expression of the gene encoding enzyme AchE has been tested by
electrophoresis and Western blotting analysis.

Keywords: Acetylcholinesterase, Expression, Recombinant.
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