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NGHIEN CUU TAO DONG VA BIEU HIEN GENE eltA
CUAE. COLI GAY TIEU CHAY O LON

Dinh Thi Bich Lan"*, Pang Thanh Long?, Lé Céng Thinh', Phung Thang Long?,
Hoang Thi Thuy Nhung?, Lé Quéc Viét!
1Vién Cong nghé sinh hoc, Dai hoc Hué
2Truong Dai hoc Nong Lam, Dai hoc Hué

Tém tat: Trong nghién ctru nay chiing t6i da tao dong va biéu hién thanh cong gene eltA ma hda cho tiéu
don vi A doc t6 LT cta vi khuén E. coli trong t€ bao kha bién E. coli BL21 (DE3). Poan gene eltA phan lap
tit ADN t6ng s ctia E. coli thu duoc tir mau phan lon tiéu chay c6 kich thude 798 bp, tuong dong 99 % véi
trinh tu gene duoc cdng b trén ngan hang Gene (ma s6: K01995.1), trong d6 phéan gene ma hoa cho tiéu
don vi A ctia doc t6 LT (LT-A) c6 kich thwdc 777 bp, ma héa chudi polypeptide dai 258 amino aicd, tuwong
dong 98 % véi chudi polypeptide duoc cong b trén GenBank (ma s8: AAA24685.1). Phan tich dién di SDS
cho théy protein dung hop 6xHis-LT-A c¢6 khéi luong phén tte khoang 30 kDa.

Tw khoa: eltA, LT, doc t6 khong chiu nhiét, E. coli

1 Pit van dé

Vi khuan ETEC (Enterotoxigenic Escherichia coli) gay tiéu chay ¢ nguoi va dong vat do cd
kha néng tiét ra cac loai doc t& gay r6i loan chitc ndng chuyén héa nudc va mudi o rudt dan dén
hién tuong khong hap thu dwoc nude [3]. Cac loai doc t6 nay bao gom: doc t& chiu nhiét (heat
stable enterotoxins - STs) va d{c t6 khong chiu nhiét (heat labile enterotoxins - LTs). Pdc t& khong
chiu nhiét (heat labile toxin) c6 tinh khang nguyén manh, quyét dinh téi kha nang gay tiéu chay
cua nhém vi khudn E. coli gay bénh duong ruét (ETEC) [1, 6]. Doc t& khong chiu nhiét LT bao
gom mot tiéu don vi A c6 khdi lugng 25 kDa va 5 tiéu don vi B, mdi don vi c6 khdi luong 11,5
kDa. Sau khi phan B gitup ddc td bam vao t€ bao biéu mo rudt thi phan A dugc day vao bén trong
t€ bao, lam hoat hoa enzyme adenylate cyclase. Khi enzyme adenylate cyclase hoat hoa thi cAMP
vong ndi bao tang 1én dan dén tic ché hap thu Na* & t& bao niém mac rudt, tang bai tiét Cl- vao
long rudt, lam cho ap luc tham thiu trong long rudt ting nhanh. Hau qua la mét lugng 16n nude
tir trong t& bao duwroc kéo ra ngoai long rudt dé can bang ap luc tham thau gitra trong va ngoai t&
bao, gay tiéu chay [1]. Tiém véc xin hogc khang thé khéng ddc t6 cho dong vat cé thé han ché téc
hai ctia doc t8. Vi vay, ching t6i tién hanh nghién ctru nham tao ra khang nguyeén tai t& hop, tao
ngudn nguyeén liéu san xuat vac xin hoic khang thé st dung trong phong va tri bénh do E. coli gay
ra.

Muc tiéu ctia nghién cttu nay nham tao dong va biéu hién gene eltA ma hoéa cho ti€u don
vi A doc t6 LT phan lap tlt E. coli gay tiéu chay ¢ lon d& lam nguyén liéu cho san xuat vac xin va
khang thé khang E. coli gay tiéu chay ¢ lon.
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2 Vatliéu va phuwong phap nghién ctru
21 Nguyén vat liéu

Mau phéan duoc thu nhan tir lon tiéu chay tai nhiéu dia phwong khac nhau ¢ Thira Thién
Hué. Chung vi khudn E. coli TOP10, BL21(DE3), vector pGEM®-T Easy (Invitrogen), vector
pET200/D-TOPO (Invitrogen), Kit tach chiét ADN téng s6: QIAamp® DNA Stool Mini Kit (50)
(Qiagen), Kit tinh sach gel: Kit Isolate II PCR and Gel (Bioline) va Kit tach chiét plasmid téi t&
hop (EZ-10 Spin Column Plasmid DNA Minipreps Kit, BS6141 (Bio Base INC)) va mot s6 hoa
chat thong dung khéc.

2.2  Phwong phap nghién cttu

Thu thip mau phén lon tiéu chdy: Mau phan (100 mau) ctia lon bi tiéu chay, chua duoc diéu
tri bang thudc khang sinh duoc thu bang cach dung tim bong ngody sau vao hau mon, bé tim
bdng vao dng falcon chita moi treong LB va chuyén vé phan tich & phong Mién dich hoc va véc
xin, Vién Cong nghé sinh hoc, Dai hoc Hué.

Phin 13p gene eltA : ADN tdng s8 cta E. coli gay tiéu chay o lon (tr 100 mau phan) dwoc
tach chiét bang QIAamp® DNA Stool Mini Kit (50) (Qiagen). Cdp mbi dac hiéu dung dé thu
nhén gene eltA duoc thiét k& dya trén trinh tw nucleotide duoc cong bd trén ngan hang gene thé
gidi voi ma s6 GenBank 1a K01995.1 (Bang 1).

Thanh phan phan tng PCR bao gdom: 12,5 pl 2 x PCR master Mix (2,4 mM dNTP mbi loai,
0,3 don vi Taq DNA polymerase (Thermo), 1 ul moéi xudi PeltAF (10 pmol/ul), 1 pl moéi nguoc
PeltAR (10 pmol/ul), 1 ul ADN khu6n mau va 9,5 ul nudc tinh khiét. PCR dwoc thuc hién trong
may luan nhiét (MJ mini™ Personal Thermal cycler, BioRad) véi chu trinh luan nhiét nhu sau:
bién tinh genome 95 °C /5 phut; tiép dén la 35 chu ky: 94 °C /1 phut, 55 °C /1 phut va 72 C /1
phut; cudi cung 1a 72 °C /10 phut. San phdm PCR duoc kiém tra bang dién di agarose gel 1 %
v6i thuSc nhudm ethydium bromide (0,5 pug/l) va phan tich hinh anh dién di bang hé théng Gel
Documentation (BioRad).

Bang 1. Thanh phan nucleotide cdc moéi diing trong phan ting PCR thu nhén gene eltA

Tén moi Trinh tu nucleotide chudi moi (5'—3’) Do dai san pham PCR
PeltAF ATGATATATAAGTTTTCCTCGATG
798 bp
PeltAR CATAATTCATCCCGAATTCTG

Tgo dong gene: San phadm PCR (3 mau trong s6 100 mau phan da duoc kiém tra bang PCR
v6i cdp moi ddc hiéu) sau khi tinh sach bzfmg Kit Isolate II PCR and Gel (Bioline) dwoc tao dong
trong vector pGEM®-T Easy (Invitrogen) theo phwong phap dong héa TA (TA-cloning), thanh
phan phan ting gan bao gom: 50 ng vector pGEM®-T Easy, 5 ul dém, 3 don vi T4 DNA ligase, 40
ng san phdm PCR, sau d6 bd sung nudc cdt vo trung dé€ dat thé tich cudi cung 10 pl, phan tng
duoc t 6 25 °C trong 1 gid, sau d6 1 qua dém & 4 °C. San phdm géan sau d6 duoc bién nap vao t&
bao E. coli TOP10 bang phuong phép héa bién nap, thé bién nap dugc chon loc bang phuong
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phap khuan lac xanh - tréng trén méi truong chon loc véi thanh phan: 0,5 % dich chiét ndm
men + 1 % Tryptone +1 % NaCl + 1,5 % agar + 100 pug/ml Ampicillin + 100 mM IPTG + 20
mg/ml X-Gal va kiém tra bang kj thuat PCR véi cac cip moi déc hiéu cho gene eltA va véi cap
mo6i M13 (M13F: 5-GTTTTCCCAGTCACGAC-3" va M13R: 5’CAGGAAACAGCTATGAC-3")
duoc thiét ké sén trén vector pGEMO-T Easy.

Sau khi tach chiét ADN plasmid tai t5 hop bang EZ-10 Spin Column Plasmid DNA
Minipreps kit, BS6141 (Bio Base INC), gtti di phan tich trinh tu nucleotide ctia gene eltA & Cong
ty 1st BASE, Malaysia thong qua Cong ty TNHH phat trién Cong nghé tng dung Viét Nam
VNDAT bang phuong phép dideoxy terminator trén may ABI 3130 Analysis. Két qua giai trinh
tw gene duoc phan tich bang phan mém BioEdit va so sénh mitc d6 tuwong dong voi trinh tu da
duoc cong bo trén ngan hang gene NCBL

Biéu hi¢n gene trong vector pET200/D-TOPO: Vung gene tong hop tiéu don vi A ctia ddc t&
LT cta E. coli (LT-A) duoc chon lam vung dich d€ thiét k€ cdp moi thu nhan gene eltA (c6 ma sd
GenBank 1a K01995.1). Trinh tu CACC duoc bd sung vao phia dau 5'cua gene giup tao dong
dinh hudéng cho san phdm PCR vao vector pET200/D-TOPO (Invitrogen) duoc thiét ké phéan 161
ra (overhang) GTGG (Bang 2).

Bang 2. Thanh phéan primer dung trong phan tng PCR thu nhan doan gene ma hoa tiéu don vi
A protein doc t6 LT

Do dai san pham PCR

Tén moi Trinh tw nucleotide chudi moi (5’ —3’) (bao gom 4 nucleotide CACC)

TopoeltAF CACCATGAAAAATATAACTTTCA
PeltAR CATAATTCATCCCGAATTCTG

781 bp

Vector téi t6 hop pGEM®-T/eltA duoc stt dung lam khudn mau cho phéan tng PCR thu
nhan gene eltA dé thiee hién phan tng gén vao vector pET200/D-TOPO. Thanh phan phan ting
PCR bao gom: Vector téi t6 hgp pGEM®-T/eltA (50 ng), 1 ul moi xudi TopoeltAF (10 pmol/ul), 1 pl
moi ngugc PeltAR (10 pmol/ul), 5 ul 10 x dém PCR, 1 ul ANTP (10 pmol/ul), Enzyme pfu (5U/ul),
nudc cat vo trung cho du 50 pl. Phan ting PCR duoc thue hién véi chu ky luan nhiét nhw sau: bién
tinh DNA 95 °C /5 phut; ti€p dén la 35 chu ky: 94 °C /1 phut, 55 °C /1 phut va 72 °C /1 phut; cudi
cung la 72 °C /10 phtit. PCR thirc hién trén may MJ-Mini™ Personal Thermal Cycle, Bio-Rad va dién
di kiém tra trén gel agarose 1 %.

San pham PCR dugc cat ra trén gel agarose 1 % va tinh sach bang Kit Isolate II PCR and
Gel (Bioline), sau d6 gan vao vector pET200/D-TOPO mang promoter T7 (Invitrogen, M¥).
Thanh phan phan tng gan bao gom: 8 ng DNA, 20 ng vector pET200/D-TOPO, 1 ul dém gén, bd
sung nudc cat vo trung d€ dat thé tich phan tng 1a 6 pl. Tron nhe va u ¢ 25 °C trong 60 phut,
sau do6 gan 6 4 °C qua dém. San phdm géan sau dé duoc bién nap vao t&€ bao E. coli ching
BL21(DE3) ctia hang Invitrogen bang phan tng héa bién nap véi thanh phan bao gom: 3 ul
phan ting gan, 50 ul t& bao E. coli va 250 pl méi truong SOC (2 % tryptone; 0,5 % dich chiét ndm
men; 10 mM NaCl; 2,5 mM KCl; 10 mM MgClz; 10 mM MgSOs va 20 mM glucose; pH 7) [4].

San pham bién nap dwoc cdy trai trén dia petri chita moi treong LB dac (1 % tryptone;
0,5 % dich chiét ndm men va 1 % NaCl; 1,5 % agar, pH 7) c6 b6 sung 100 pg/ml kanamycin va
1 6 37 °C qua dém [4]. Vector pET200/D-TOPO khong c6 kha nang ti déong vong, do d6 nhitng
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t& bao E. coli song duoc trén moi treong chon loc (LB + kanamycin) déu mang vector pET200/D-
TOPO tai t6 hgp voi san pham PCR [5]. Su c6 mit ctia gene eltA trong t€ bao E. coli duoc kiém
tra bang PCR.

Céc t€ bao E. coli BL21(DE3) c¢6 chtra vector biéu hién mang gene eltA duoc nudi trong
binh tam giac véi 250 ml mdi truong LB 1ong ¢6 100 pg/ml kanamycin & 37 °C, t8c d6 lac 200
vong/phut. Khi méat d6 t€ bao ctuia dich nudi cay dat téi ODsw = 1,0 thi bd sung IPTG nong d6 1
mM va nudi tiép & 37 °C. Sau khi nudi cdy, sinh khdi t& bao dugc thu nhan bang cach ly tam
6.000 vong/phut trong 10 phut ¢ 4 °C. T€ bao E. coli dwoc phé vé trong 8 ml dém NBB (250 mM
NaH2POs, 2,5 M NaCl, 10 mM Imidazol, pH 8,0) +1 % Triton X - 100 + 1 mg/ml lysozyme), 1
trong da 60 phat, sau d6 siéu am trong 5 phut. Tiép theo ly tam 15.000 vong/phut trong 15 phut
0 4 °C thu dich protein tong sd noi bao cé chira protein dung hgp 6xHis-LT-A. Protein tai t6 hop
LT-A ¢ dang dung hop dwoc tinh sach bang gel ProBond™ Purification System kit (Invitrogen,
USA). Mtic d6 bidu hién protein dwoc phan tich bang dién di trén gel polyacrylamide 15 % chtra
SDS. Bang cach gel duoc nhudm véi Coomassie Blue Ras va hinh anh dwoc phan tich bang phan
meém Quality One (ver 4.1, Bio-Rad).

3 K&t qua va thao luan

3.1 Tach chiét ADN téng s6 caa vi khuan E. coli tit mau phan

ADN t6ng s8 cta E. coli duoc téch chiét tir 100 mau phéan bang QlAamp® DNA Stool Mini
Kit (50) (Qiagen). Chat luong san pham ADN duoc kiém tra bang dién di trén gel agarose 1 %.
Két qua dwoc trinh bay trén hinh 1. ADN t6ng s8 cho nong do cao, rd nét, khong bi dut gay.

500 —

M 1 2 3

Hinh 1. K&t qua tach chiét ADN tdng s8 ctia vi khuan E. coli dwoc tach chiét tir mau phan. M: khéi luong
phan tit ADN chuan (500-10.000 bp), 1, 2 va 3: ADN t6ng s8 cac mau khac nhau
3.2 Phén lip gene eltA ma héa cho tiéu don vi A ddc t6 LT

Gene eltA (c6 ma sd K01995.1 trén GenBank) ma héa cho ti€u don vi A doc t6 LT cua E.
coli ¢6 chigu dai 934 bp. Cap mbi thiét ké nham dé thu nhan gene eltA bat dau tir nucleotide thir
137 dén 934 bp voi san phdm PCR c6 chiéu dai theo tinh toan ly thuyét la 798 bp. DPoan gene
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nay c6 chita viing ma hda tao tiéu phan A ctia doc t6 LT (vung CDS) ¢6 chiéu dai 777 bp (tir vi
tri nucleotide 158 dén 934) vdi doan peptide tin hiéu nam tir vi tri 158 dén 211 bp, ma hoda tao
thanh chudi peptide dai 258 amino acid va c6 khdi lugng phéan t&r wéc tinh 28,38 kDa. Sau khi
tach chiét ADN tdng s6 va thuc hién phan tng PCR phan lap gene eltA véi cdp moi ddc hiéu,
san pham PCR duoc dién di kiém tra trén gel agarose 1 % , két qua dién di thé hién & hinh 2.

Két qua dién di cho thay san pham PCR gene eltA cta E. coli c6 kich thudc khoang 810 bp
cao hon so véi kich thude tinh toan ly thuyét cta gene eltA véi cdp moi dédc hiéu PeltAF va
PeltAR, s& di cé hién twong nay la do ddc tinh ctia enzyme Taq DNA polymerase xdc tac cho
phan ting PCR c6 kha nang gan thém Adenine vao dau 3’ ctia gene (trinh tw nay c6 thé 1én dén
200 bp). Mat khac, san phdm PCR cho mét bang don nhat, c¢6 chat luong t6t, 6n dinh qua nhiéu
lan 13p lai thi nghiém. Do vay, budc dau ching t6i nhan dinh réng toan bo quy trinh phan tng
PCR 1a chinh x4c tir thiét ké moi, chu trinh nhiét va cdc bude thire hién.

bp

900

800 “—eltA

300

100

M 1 2 3

Hinh 2. Anh dién di kim tra san phdm PCR v&i cip moi dic hiéu cho gene eltA trén gel agarose 1 %.
Giéng M: Khéi lugng thang chuan ADN 100 -1000 bp; giéng 1, 2 va 3: san phdm PCR ctia gene eltA duoc
phan lap ttt ADN tong s6 tach chiét tit vi khuén E. coli

3.3 Tao dong va phan tich trinh ty gene eltA caa E. coli

San pham PCR (gene eltA) sau khi tinh sach duoc gén vao vector pGEM®-T Easy theo
phwong phap TA dwdi xtc tac ctia enzyme ligase T4 ¢ 4 °C va bién nap vao t€ bao E. coli TOP10.
Su hién dién ctia gene eltA trong t& bao E. coli TOP10 duoc kiém tra bang phan ting PCR véi cap
moi dac hiéu (PeltAF va PeltAR) va cdp modi M13 duoc thiét ké & hai dau vung tao dong trén
vector véi khudén mau la ADN plasmid tach tir cac dong khudn lac trang chon loc ngau nhién.
Két qua tach chiét ADN plasmid chi cho mot bang duy nhét va san pham PCR cho thay da xuat
hién bang dung véi kich thudc san pham PCR phan lap ban dau (810 bp) d6i véi cap moi ddc
hiéu (hinh 3) va 16n hon khoang 200 bp d6i véi cdp mo6i M13 (1010 bp) (hinh 4).
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PGEM+eltA

Mi 1 2 M23 4

Hinh 3. Anh dién di san phdm plasmid tir cac dong duong tinh va két qua PCR véi cap mdi dic hiéu cho
gene eltA tir khuén mau ADN plasmid tai t6 hop thu duoc trén gel agarose 1 % . Giéng Mi: khéi luong
thang chudn ADN (500 — 10000 bp; giéng M2: khéi lugng thang chuan ADN (100 — 1000 bp); giéng 1 va 2:
plasmid dwgc tach chiét tir hai dong dwong tinh

bp
1000 —
900

eltA +M13

300

100

M 1 2

Hinh 4. Anh dién di kiém tra san phdm PCR v&i cap m6i M13 trén gel agarose 1 %. Giéng M: khéi luong
thang chuédn ADN (100 — 1000 bp); giéng 1 va 2: san phdm PCR (bao gém kich thudc ctia gene eltA + kich
thudc do cap moi M13 khuéch dai trén vector pGEM khoang 200 bp) tit 2 plasmid dwoc tach ra tir hai
dong duwong tinh khac nhau

Két qua phan tich trinh tu nucleotide cho thdy doan gene eltA phan lap duoc tit ADN cua
E. coli gay bénh tiéu chay ¢ lon c6 kich thudce 798 bp (bao gom ca bo ba két thiic) va tuong dong
99 % véi doan gene eltA da dugc cong bd trén ngan hang gene véi ma s6 K01995.1 (hinh 5). Sy
thay d6i nucleotide cua gene eltA da lam anh hudng dén trinh tu amino acid dwgc ma héa (hinh
6), trong d6 c6 4 vi tri amino acid bi thay thé theo tha tw la: Arginine (R) duoc thay thé bz\?mg
Lysine (K), Asparagin (N) duoc thay thé bang Aspartate (D), Glutamate (E) duoc thay thé bang
Lysine (K) va Aspartate (D) duoc thay thé bang Asparagin (N). Su khac biét nay c6 thé 1a do cac
bién thé xay ra ty nhién trong vi khudn E. coli gay tiéu chay ¢ lon & cac viing thu mau khac
nhau. Tuy nhién, két qua trinh ty amino acid cho d¢ tuwong dong cao véi trinh tir cong bo trén
ngan hang gene thé gidila 98 % .
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241

1 377
301
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1 677
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L. 99
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1 D7

ATGATATATAAGTTTTCCTCGATGAAAAATATAACTTTCATTTTTTTTATTTTATTAGCA

Frerrerrrrrrrrreererrrrrrrerrer et rrrtr e e el
ATGATATATAAGTTTTCCTCGATGAAAAATATAACTTTCATTTTTTTTATTTTATTAGCA

TCGCCATTATATGCAAATGGCGACAGATTATACCGTGCTGACTCTAGACCCCCAGATGAA

Crrrrrrrrerrrerrerrrrreer eerrrrr e e e e e e e e e e
TCGCCATTATATGCAAATGGCGACAAATTATACCGTGCTGACTCTAGACCCCCAGATGAA

ATAAAACGTTCCGGAGGTCTTATGCCCAGAGGGCATAATGAGTACTTCGATAGAGGAACT
Frrrrrrrrrrrerrerrrrrrrrrrerrrrerrrrrrrrrrrrrrrrr e
ATAAAACGTTCCGGAGGTCTTATGCCCAGAGGGCATAATGAGTACTTCGATAGAGGAACT

CAAATGAATATTAATCTTTATGATCACGCGAGAGGAACACAAACCGGCTTTGTCAGATAT

CEErrerrrrrrr et et e et e et e e et e e e e rrnd
CAAATGAATATTAATCTTTATGATCACGCGAGAGGAACACAAACCGGCTTTGTCAGATAT

GATGACGGATATGTTTCCACTTCTCTTAGTTTGAGAAGTGCTCACTTAGCAGGACAGTCT

FEEEEEEEr ettt e e et et e r e e e e e e et e el
GATGACGGATATGTTTCCACTTCTCTTAGTTTGAGAAGTGCTCACTTAGCAGGACAGTCT

ATATTATCAGGATATTCCACTTACTATATATATGTTATAGCGACAGCACCAAATATGTTT

CEEEEErEr et et et e et e e e e e e et e r e e el
ATATTATCAGGATATTCCACTTACTATATATATGTTATAGCGACAGCACCAAATATGTTT

AATGTTAATGATGTATTAGGCGTATACAGCCCTCACCCATATGAACAGGAGGTTTCTGCG

Frrrrrrrrrrrrrrrerrrrrrrrrerrer et rrrtr e e el
AATGTTAATGATGTATTAGGCGTATACAGCCCTCACCCATATGAACAGGAGGTTTCTGCG

TTAGGTGGAATACCATATTCTCAGATATATGGATGGTATCGTGTTAATTTTGGTGTGATT

Feerrerrrrreerrrrrrrrrrerrer et rrer e e e e e rrr e rrrrrd
TTAGGTGGAATACCATATTCTCAGATATATGGATGGTATCGTGTTAATTTTGGTGTGATT

GATGAACGATTACATCGTAACAGGGAATATAGAGACCGGTATTACAGAAATCTGAATATA

terrrrrrrrreerrrrrrrrreerrrrrrrrreerrrrrrrrrerrrrrr e
GATGAACGATTACATCGTAACAGGGAATATAGAGACCGGTATTACAGAAATCTGAATATA

GCTCCGGCAGAGGATGGTTACAGATTAGCAGGTTTCCCACCGGATCACCAAGCTTGGAGA

Frerrerrrrrrerrrrrrrrrrerrer et e e e e e e
GCTCCGGCAGAGGATGGTTACAGATTAGCAGGTTTCCCACCGGATCACCAAGCTTGGAGA

GAAGAACCCTGGATTCATCATGCACCACAAGGTTGTGGAAATTCATCAAGAACAATCACA

FEEErrrrrerrrerrr e e et e e et rer e et
GAAGAACCCTGGATTCATCATGCACCACAAGGTTGTGGAGATTCATCAAGAACAATTACA

GGTGATACTTGTAATGAGGAGACCCAGAATCTGAGCACAATATATCTCAGGGAATATCAA

FEErrrrrrrerr et et e et e e e e e e e v ertd
GGTGATACTTGTAATGAGGAGACCCAGAATCTGAGCACAATATATCTCAGGAAATATCAA

TCAAAAGTTAAGAGGCAGATATTTTCAGACTATCAGTCAGAGGTTGACATATATAACAGA

Frrrrerrrrrrrrerrrerrrrrrrerr e e et rr et e e e e el
TCAAAAGTTAAGAGGCAGATATTTTCAGACTATCAGTCAGAGGTTGACATATATAACAGA

ATTCGGGATGAATTATGA 798

FEEEEE Trrrrrerrtd
ATTCGGAATGAATTATGA 934

Hinh 5. Mtic d6 tuong dong gitra gene eltA do ching t6i phéan 1ap voi gene eltA

da duoc cong b trén GenBank (ma s6: K01995.1 )

60

196

120

256

316

240

376

300

360
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420
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616

540
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736
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720

856

780
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AAR24685.1 22 MKNITFIFFILLASPLYANGDRLYRADSRPPDEIKRSGGLMPRGHNEYFDRGTQMNINLY 201
eltA 1 MKNITFIFFILLASPLYANGDKLYRADSRPPDEIKRSGGLMPRGHNEYFDRGTQMNINLY 60

AAA24685.1 202 DHARGTQTGFVRYDDGYVSTSLSLRSAHLAGQSILSGYSTYYIYVIATAPNMFNVNDVLG 381
eltA 61 DHARGTQTGFVRYDDGYVSTSLSLRSAHLAGQSILSGYSTYYIYVIATAPNMFNVNDVLG 120

AARA24685.1 382 VYSPHPYEQEVSALGGIPYSQIYGWYRVNFGVIDERLHRNREYRDRYYRNLNIAPAEDGY 561
eltA 121 VYSPHPYEQEVSALGGIPYSQIYGWYRVNFGVIDERLHRNREYRDRYYRNLNIAPAEDGY 180

AAA24685.1 562 RLAGFPPDHQAWREEPWIHHAPQGCGNSSRTITGDTCNEETQNLSTIYLREYQSKVKRQI 741
eltA 181 RLAGFPPDHQAWREEPWIHHAPQGCGDSSRTITGDTCNEETQNLSTIYLRKYQSKVKRQI 240

AAA24685.1 742 FSDYQSEVDIYNRIRDEL 795
eltA 241 FSDYQSEVDIYNRIRNEL 258

Hinh 6. Mtic d0 tuong dong cuia trinh tw amino acid cta protein LT-A do chiing t6i phan lap
va protein LT-A d& duoc cong bs trén Genbank (mé s6: AAA24685.1)

3.4  Bi€u hién gene eltA trong t& bao kha bién E. coli BL21 (DE3)

Trinh tu gene eltA duoc thu nhan bang phan ting PCR véi cgp mdi TopoeltAF va PeltAR
tir khuén mau vector pGEM®-T/eltA duoc tao dong trong vector pET200/D-TOPO sau d6 bién
nap vao t& bao E. coli BL21 (DE3) bing phuwong phép hda bién nap. Cac khuan lac mang vector
biéu hién pET200/D-TOPO chita gene eltA dwgc kiém tra bang phan ting PCR. Té& bao E. coli
BL21 (DE3) duong tinh duoc chon loc va chuyén sang nudi cdy trong 50 ml moi truong LB long
b6 sung 100 pg/ml kanamycin, cam tng sinh protein véi 1 mM IPTG (BioRad) ¢ 37 “C (ODeoo =
0,8), 1ac 200 vong/phtt. Sy bidu hién ctia protein LT-A duoc kiém tra trén gel polyacrylamide 15
% ¢6 b6 sung SDS.

Két qua dién di SDS cho thay c6 mot bang protein dam xuat hién ¢ vi tri khoang 30 kDa &
mau dugc cam tng va 6n dinh qua nhiéu Ian 13p lai thi nghiém. Két qua tinh sach protein dung
hop béng ProBond™ Purification System Kit (Invitrogen, USA) ciing cho mdt bang protein duy
nhat, dam vdi kich thude tuong tw (hinh 7). Vi vay, ¢ thé khéng dinh gene eltA phan lap ti E.
coli gay tiéu chay ¢ lon da dwoc biéu hién thanh cong va dac hiéu.
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Hinh 7. Anh dién di tham do kha nang bi€u hién cta protein tai t6 hop LT-A va kha nang lién két gitta
du6i 6xHis v6i phdi tir Ni? trén gel SDS — PAGE 15 %. M: khoi luong thang chuén protein (10-170 kDa). 1-
5: E. coli BL21 tai t6 hgp cam tng véi 1 mM IPTG qua céc Ian khac nhau, 6-8: protein tai t8 hop LT-A sau
khi ly giai ra khoi cot sac ky
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4  Kétluan

Chung t6i da tao dong va biéu hién thanh céng gene ma hoda tiéu phan A ctia doc t6 chiu
nhiét (LT) cta E. coli gay tiéu chay ¢ lon trong t&€ bao E. coli BL21(DE3). Poan gene eltA phan lap
tie ADN tdng s6 cta E. coli ¢6 kich thudce 798 bp, twong dong 99 % so véi trinh ty da duoc cong
b trén GenBank (ma s& GenBank K01995.1). Poan gene ma hda cho tiéu phan A doc t6 LT ¢
kich thudc 776 bp, tao chudi polypeptide cé chiéu dai 258 amino acid va cé do twong dong 98 %
v6i trinh tw cong bo trén GenBank (ma s6 AAA24685.1). Phan tich dién di SDS cho thdy protein
dung hop 6xHis-LT-A c6 khdi lwgng phan tie khoang 30 kDa.
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Abstract: In this study, we cloned and expressed a gene coding for the sub-unit A of a heat-labile toxin
(LT) of E. coli in competent cells of E. coli BL21 (DE3). The eltA gene isolated from the total DNA of E. coli
from pig feces with diarrhea has a length of 798 bp, which has 99 % of similarity to the eltA gene in the
GenBank (accession number: K01995.1), in which the gene coding for sub-unit A of LT is 777 bp in length,
encoding a polypeptide chain with 258 amino acid residues, which has 98 % of similarity to the
polypeptide chain in the GenBank (accession number: AAA24685.1). The SDS electrophoresis showed that
fusion protein 6xHis-LT-A has a molecular weight of around 30 kDa.

Keywords: eltA, LT, heat-labile toxin, E. coli
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