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PHAT TRIEN DONG VI KHUAN BIEU HIEN BOC T0 BUGNG RUOT
TAI TO HOP CUA VI KHUAN ENTEROTOXIGENIC ESCHERICHIA COLI

GAY TIEU CHAY 0 LON CON
Vé Thanh Thin, Lé Dinh Hii, Bdng Vin Tudn, Vii Khic Hing
Phdn vién thu y mién Trung
TOM TAT

Muc tiéu ctia nghién ctru la tao dugc ching vi khuén c6 kha nang biéu hién doc to duong rudt tai
to hop. Trong nghien ciru nay, chudi gen ma hoa dong thdi ba loai doc to dudng rudt ciia vi khuan E.
coli duge khuéch dai va gan vao vector pET 24a(+) va pET32a(+) va bién nap thanh cong vao té bao
biéu hién E. coli BL21. Két qua kiém tra tao dong bang phuong phap PCR va giai trinh tu cho thdy, cac
chung vi khuan BL21 mang chudi gen tai t6 hop c6 trinh tw nucleotide pht hop so véi trinh tu nucleotide
ctia gen ma hoa céc loai doc t6 STa, STb va LT trén ngan hang gen. Cac chung vi khuan mang chudi gen

tai to hop c6 thé biéu hién protein mong mudn trong méi truong LB broth véi chat cam tng 1a IPTG.

Tir khéa: ETEC, biéu hién, doc t6, tai to hop

Development of enterotoxin gene expression bacteria of enterotoxigenic
Escherichia coli caused diarrheal disease in piglets
Vo Thanh Thin, Le Dinh Hai, Dang Van Tuan, Vu Khac Hung

SUMMARY

The objective of this study was to create recombinant enterotoxin gene expression cells. The
genetic fusion of enterotoxin gene was amplified and attached into 24a(+) and pET32a(+) vector
andthentransforedto BL21 successfully. PCR amplification and nucleotide sequence were used for
determination of genetic fusion of enterotoxin gene in BL21 strain. The recombinant proteins were
evaluated by SDS-PAGE and the immunoreactivity was characterized by Western blotting. The
studied results showed that nucleotide sequences of genetic fusion of enterotoxin genes were
consistent with nucleotide sequences of STa, STb and LT on GeneBank. The desired recombinant
protein was expressed in LB broth with TmM IPTG substance as inducer.

Keywords: ETEC, expression, toxin, recombinant.
chi sir dung nhig tiéu phan (1a nhitng yéu t6 gay

bénh cuia vi sinh vat) dugc tai to hop, chinh vi vay
ma hiéu qua phong bénh cao va an toan (Clark va

I. PAT VAN PE
Nhom vi khuén enterotoxigenic E. coli (ETEC)

la mdt trong nhitng nguyén nhan quan trong gay
tiéu chay & lgn con trudce va sau cai stta. Lon con
bi tiéu chay thuong gdy com, 6m yéu va c6 thé dan
dén chét (Dubreuil va cs., 2016, Nagy va Fekete,
2005). Trong nhiéu bién phap phong bénh cho lon,
thi phong bénh biang vacxin 1a bién phap hiéu qua
nhét (Melkebeek va cs., 2013, Zhang, 2014). Hién
nay, voi sy phat trién manh cua khoa hoc cong
nghé thi viéc phat trién vacxin tiéu phan tai t& hop
la mot hudng san xuat dem lai hidu qua phong
bénh cao boi nhitng dac tinh cuia no. Pay la vacxin

Cassidy-Hanley, 2004).

D6i v6i nhom vi khuan ETEC géy tiéu chay
& lon con, mét s6 yéu té gy bénh cua ching da
dugc xac dinh, d6 1a cac khang nguyén bam dinh
va cac loai doc to. Cac khang nguyén bam dinh
nhu F4, F5, F18... s€ gitp vi khuan bam vio niém
mac rudt va tiét cac doc td duong rudt (STs, LT).
Chinh cac doc t6 dudng rudt 1a nguyén nhén tryc
tiép gy rdi loan trao ddi nudc va chat dién giai
trong dudng rudt, két qua 1a lon con bi tidu chay

43



KHOA HOC KY THUAT THU Y TAP XXV SO 5 - 2018

(Gyles va Fairbrother, 2010). Cho dén nay, mot s6
loai vacxin tiéu phan sir dung khang nguyén 1a cac
yéu t6 bam dinh dé san xuat vacxin. Tuy nhién, do
su da dang vé khang nguyén bam dinh ctia nhém
vi khuan ETEC dan dén 1a hiéu qua phong bénh
cuia cac loai vacxin ndy van khong cao. Mit khac,
mot s6 chiing vi khuan khong mang khang nguyén
bam dinh nhung van c6 kha ning giy bénh tiéu
chay ¢ lon con (Nagy va cs., 1992). Theo Lé Dinh
Hai va cs. (2017), cac gen mé héa doc td duong
rudt ciia cac chung vi khuan ETEC gy tiéu chay
0 lon con tai Viét Nam c6 tinh tuong déng cao.
Chinh vi vay, su dung khang nguyén la céac loai
doc td dé san xuét vacxin 1a mot bién phap co
thé mang lai hiéu qua phong bénh cao. Boi vay,
muc dich ctiia nghién ctru nay 1a tao dugc ching vi
khuan biéu hién chudi gen tai té hop ma hoa dong
thoi 3 loai doc t6 duong rudt cua vi khuan E. coli
(STa, STb va LT).

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ctru

Phat trién dong vi khuan E. coli ¢ mang vector
biéu hién protein ddc to duong rudt tai t6 hop STa-
LTB-STb.

2.2. Nguyén vét liéu

- Chung vi khuan: ching vi khuén E. coli DHS
alpha c6 mang chudi gen tai to hop STa-LTB-
STb (Lé binh Hai va cs., 2017). Chung vi khuan
biéu hién protein E. coli BL21 [ F—, ompT, hsd

SB (rB—, mB-), decm, gal, A(DE3), pLysS, Cmr],
(Promega — My).

- C4c bo kit va céc loai héa chat: kit tinh sach
san pham PCR (Qiagen, Ptrc); kit tinh sach plasmid
(Qiagen, Drc); kit tinh sach san pham PCR tir gel
(Qiagen, Dtic). Ampicillin, Kanamycin Sulfate
(Thermo Fisher Scientific — My). Enzym gidi han
Xhol va Ndel (Promega — MY), cac loai enzym
khac T4 DNA Ligase, Pfu DNA Polymerase
(Promega — My). Plasmid biéu hién pET-32a(+),
pET-24(+) cuia hang Novagen.

- Céc loai mdi truong nudi cdy vi khuan: Luria
Bertani Broth (LB), Luria Bertani agar (LB agar).

2.3. Phwong phap nghién ctru
2.3.1. Khuéch dai chudi gen STa-LTB-STb (SLS)

Tién hanh khuéch dai doan gen ma hoa dong
thoi 3 loai doc to (gen SLS) tir chung E. coli DH5
alpha mang vector gen tai to hop bang cap mdi ss
(bang 1) v&i cac vi tri cit cua enzym dugc danh
dau (in nghiéng ddm). Phan ung PCR dugc tién
hanh véi tong thé tich 1a 50 pl gdm: Pfu DNA
Polymerase 10X Buffer: Sul, dNTP (200uM): 1pul,
mdi xudi (10pM): 1pl, mdi nguoc (10uM): 1ul,
Pfu DNA Polymerase (3u/p): 1 pl, DNA: 3ul va
nude dén 50 pl. Chu trinh nhiét 1a 95°C: 10 phut;
(95°C: 1 phut; 60°C: 1 phut; 72°C: 3 phut) 30 chu
ky; 72°C: 10 phut, gitt mau & 4°C. San phim PCR
duogc dién di kiém tra trén agarose 1,2% va sau do
duoc tinh sach bﬁng bo kit tinh sach san phém PCR
(Qiagen, Pirc) theo hudng dan ciia nha san xuat.

Bang 1. Trinh tw cac cap moi dung trong nghién ciru

Mbi Trinh tw moi (chiéu 5’ dén 3’) Nhiét dé bat cip (°C) Gen khuéch dai
ss - F1 GCCTACACATATGAACACATTCTACTG - sis
ss- R1 ACGCTCGAGGCATCCTTTTGCTGCAACCATTA
T7-F TAATACGACTCACTATAGGG
55 pET vector

T7-R GCTAGTTATTGCTCAGCGG

Ghi chu: chit in dam, nghiéng la vi tri cat cua emzym gioi han

2.3.2. Chudn bi vector va doan gen SLS

- Vector pET32, pET24 va doan gen SLS da

tinh sach, s& duoc cat bé‘mg 2 emzym gidi han Xhol
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va Ndel. Hon hop phan tng phén cit duoc 0 &
37°C trong 3 gio. San pham sau khi phén cét bang
enzym gioi han dugc dién di trén thach agarose
1,2 % c6 bd sung Ethidium bromide. Sau d6 tién
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hanh tinh sach cic san pham di cit bang enzym
gidi han tir gel bang b kit.

2.3.3. Néi doan gen SLS vao vector

Tién hanh ndi doan gen SLS vao vector bing
enzym T4 ligase v&i cac thanh phan nhu sau:

Vector 3 ul
DNA 3ul
Ligase buffer 1l
T4 DNA 0,33 pl
Nwéc 6,67 pl
Téng thé tich 10 ul

- Hon hop ligase trén dugc giit & 16°C trong
3 gio.
2.3.4. Bién nap plasmid pET co6 chira dogn gen
SLS vao té bao E. coli BL21

- Chuyén 2l hdn hop ligase vao 100 pl té bao
kha bién E. coli BL21, u trong da 10 phut, tién
hanh sbc nhiét & 42°C trong 42 gidy va u trong
da 2 phut. Sau d6 thém 900 pl mdi truong SOC
vao va i & 37°C trong 1 gio, lic 225 vong/phut.
Chuyén hdn hop trén 1én moéi truong LB agar ¢
b6 sung khang sinh pht hop ddi véi timng plasmid,
nudi cay ¢ 37°C qua dém.

2.3.5. Chon dong va kiém tra két qud tao dong

- Chon nhitng khuén lac ddc trung phat trién
trén moi trudng LB agar; kiém tra két qua tao
dong bang phuong phap PCR sir dung cip moi T7
-FvaT7-R, giai trinh ty nucleotide.

2.3.6. Phwong phdp kiém tra khd néing biéu hién
protein dic to tdi to hop ¢ E. coli

- Cac dong té bao E. coli BL21 c¢6 mang
plasmid tai t6 hop pET24a/SLS va pET32a/SLS
cung voi cac ching dbi chimg duoc nudi ciy trén
LB long. Sau khi gia tri OD600 do bang may
quang phé cua dich nuéi cay dat tir 0,6 thi bo sung
IPTG sao cho ndng d6 cudi cing dat 1mM. Tiép
tuc nudi cdy lic 150 vong/phit & 37°C trong 5 gio.
Ly tam 2 ml canh khuan, thu sinh khéi va phén tich
protein bang dién di SDS-PAGE va Western blot

da dugc 4p dung vé6i khang thé so cap 1a 6x-His
Tag polyclonal (ma so PA1-983B) va khang th¢
thir cap 1a Anti-Rabbit IgG (ma so 65-6120).

Xac dinh trong lugng phéan tir ctia protein

Do khoang cich di chuyén ctia cc bang protein
tir gel phan tach téi cac vach protein va khoang
cach tr gel phan tach téi vach mau bromophenol
(vach mau cudi cung).

Tinh gié tri Rf:

R Khoéng cach di chuyén cua protein lectin
Khoéng cach tir gel phan tach dén dung moi
(vach mau Bromophenol blue)

“Trong lugng phan tir cua cac vach protein ¢6
the xac dinh thong qua gia tri Rf trén, nho phuong
phap ngoai suy theo do thi.

Dua vao thang chuén trén gel dién di, tién hanh
xac dinh gia tri Rf cta ting vach protein. Tu do,
xay dung phuong trinh hdi quy tuyén tinh (logMw
= aRf + b) giita gid tri Rf va logMw (lg trong
lwong phan tir) clia cac protein trong thang chuan
bang phan mém Excel.

III. KET QUA VA THAO LUAN

3.1. Két qua khuéch dai, tinh sach doan gen SLS,
plasmid va phin cat bang enzym giéi han

Dé phan tach doan gen SLS, doan gen khoang
570bp dugc khuéch dai tir plasmid cua chung vi
khuan E. coli DH5 alpha c6 mang chudi gen tai
t6 hop SLS. San pham PCR sau d6 duoc tinh sach
va kiém tra bang dién di. Két qua kiém tra cho
thdy kich thudc san pham PCR sau khi tinh sach
12 570 bp. San pham PCR sau khi tinh sach ciing
nhur 12 plasmid s& duoc cét biang 2 enzym gi6i han.
Két qua kiém tra bang dién di cho thdy: d6i vai
céc plasmid da dugc cat dong thoi bang 2 enzym
gidi han c6 kich thudc hoan toan khac voi plasmid
chua cit. Con dbi véi doan gen SLS, do 2 enzym
chi cit di khoang 10 nucleotide nén khong phan
biét duoc béng dién di gitta 2 doan gen cit béng
enzym va khong cit. Nhu vay, ca 2 loai enzym
da cit hoan toan plasmid ciing nhu doan gen SLS
(hinh 1).
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Hinh 1. Két qua khuéch dai, tinh sach doan gen SLS, plasmid va phan cat bang enzym gi&i han
(1a): két qué dién di sén phdm PCR khuéch dai bang c&p mbi ss-F1 va ss- R1

(1b): sén phdm PCR sau khi tinh sach

(1c): két qua dién di cac san phdm PCR va plasmid sau khi cét bdng enzym gidi han, giéng 1: sls
cét bang enzym gi6i han, giéng 2-3: pET24 va pET23 da duoc cat bdng enzym gidi han, giéng 4:
Maker (1Kb), giéng 5- 6: plasmid pET24 va pET23 chwa cat bang enzym gidi han, giéng 7: SLS

chua duoc cét bang enzym giéi han.

3.2. Két qua tao dong va kiém tra tao dong vi
khuan biéu hién doc to dwong rudt

Poan gen SLS va plasmid sau khi dugc nbi
v6i nhau bang enzym ligease va bién nap vao té
bao kha bién E. coli BL21 va trai trén dia thach
LB c¢6 chtta khang sinh phu hgp véi ting loai
vector dé chon cac khuén lac mang vector tai to
hop pET-SLS. Muoi khuén lac khac nhau cho mdi
loai vector di duoc chon va tach chiét DNA dé
kiém tra bang phan tmg PCR. Két qua kiém tra
cho thdy: san pham PCR ciia tit ca cac khudn lac
moc trén mdi trudng LB ¢6 khang sinh déu cho
kich thudc mong mudn khoang 750bp (phu hop
v6i Iy thuyét).

Trong nghién ctu nay, khi st dung 2 enzym
Ndel va Xhol dé cit, chung sé€ cit di mot doan
khoang 539bp d6i véi pET32 va 80bp dbi véi
pET24a(+). Chinh vi vdy ma khi chén doan gen
SLS (c6 kich thudc 550bp) vao plasmid, kich
thudc cua cac san phérn PCR khuéch dai véi cap
moi T7 khéng thay d6i dbi véi cac ching vi khuan
BL21 mang vector pET32(a) c6 chita doan gen va
khong chura doan gen SLS (khoang 750bp) (hinh
2a). Tuy nhién, c6 su sai khac vé kich thude san
pham PCR dbi vé6i chiing chi mang vector pET24
va chung mang vector pET24 c6 chura doan gen
SLS (khoang 750bp so véi 130bp) (hinh 2b).

O ey e —— — — — —

Hinh 2. Két qua dién di kiém tra két qua tao dong bang PCR vé&i cdp moi T7-F va T7-R
a: s&n phdm PCR khuéch dai tir vector pET32. 1-10 la céc khuén lac khéc nhau duoc chon trén
méi truong LB. (-): dbi chirng 4m chiing vi khuén BL21 khéng mang plasmid, (+): déi ching duong

la plasmid pET32

b: sdn phdm PCR khuéch dai tir vector pE24. 1 -10 la céc khuén lac khac nhau duoc chon trén méi
triong LB c6 khang sinh. (-): dbi chirng dm la ching vi khuan BL21 khéng mang plasmid, (+): d6i

chitng duwong la plasmid pET24.
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San phim PCR st dung cap mdi T7 ciia mudi
khuén lac khac nhau ddi vi mdi loai vector duge
giai trinh ty nucleotide. Két qua cho thiy: tit ca cac
khuan lac mang pET32 va pET 24 déu cho trinh tyr

nucleotide hoan toan gidng v6i ching tham chiéu.
Tur két qua trinh ty nucleotide, ching t6i xac dinh
duoc chudi acid amin gia dinh bang phdn mém
(https://web.expasy.org/translate/) (hinh 3).

eeealoamalonosalosodlonvallaeealonossBlonnsalonnalosesbloenalonnelosesBeeasld
chung noi thamichieu MM TFYCCELCCHNPAAAGCYPPASPRPOT ITELCSEYRNTQIYT INDKILSYTESMAGKREMY | ITFKSGE
hehung 180 dong ]
STa ] Lnkx LB
L] 100 1 120 100 144
B T b B e a ] T h e e T  e— e R
behung noi thamchiey TFOVEVPGSOH IDSOKKA IERMKDTLRITYLTETK IDKLCVWHNKTPHNSIAAISUKENEASTTPFPETAQSNK
bchung tao dong i >
LTR Linker [~ g,
150 180 e 180 1w
s s s s fassafanasafasasasfassaflanasafasasfasasafasassfasashasas
hung noithamichisy KDLCENYROQIAKESCKKGFLGVROGTAGACFGAQIMVAAKGC
<P ta0 dang LEHHHHHHE o p
Ay i
STh Histidine

Hinh 3. Trinh tw acid amin gia dinh cta ching mang gen téi té6 hop

Phan tich chudi acid amin cho thdy, giita cac
doc td co trinh ty acid amin lam cau ndi (linker)
la PPASP va SASTTPP. Chinh céc linker nay giap
cho cac doc t6 khong nhiing van giit dugc dic tinh
ctia ching ma con lam tang vai tro cua doc t6 STa
va STb. Bén canh d6, do gen SLS duoc chuyén
vao hé théng vector pET nén chudi protein tao ra
duge nbi 1 polyhistidine gdm 6 acid amin. Trinh
tu His-tag nay s& gitp protein bam vao cot sic ky,
nén chudi protein s& duoc tinh sach dé dang hon
(Bornhorst va Falke, 2000).
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3.3. Kiém tra kha ning biéu hién protein ciia
cac ching

Céc dong té bao E. coli BL21 c6 mang
plasmid tai to hop pET24a/SLS (chiing SLS242)
va pET32a/SLS (chung SLS321) dugc st dung
dé¢ kiém tra kha nang biéu hién protein mong
mudn so véi cac chung ddi chimg 1a BL21, BL21
chi mang vector pET24 (chung DC246) va BL21
chi mang vector pET32 (chung DC310). Két qua
kiém tra kha nang biéu hién protein mong muén
cua cac chung duoc thé hién ¢ hinh 4.

Hinh 4. Két qua kiém tra kha nang biéu hién protein cta cdc ching
Bén tréi la SDS-page nhuém bang Coomassie va bén phai la phan tmg lai Western blot voi

khéng thé déc hiéu anti-histag

Tir két qua kiém tra kha ning biéu hién protein
mong mubn bang SDS-page va Western blot cho thay:
ca hai chung SLS243 va SLS321 déu c6 kha ning san
sinh protein voi kich thudc twong tu kich thudc doan
protein mong muén 1a 21kDa. S& di trong phan tmg
lai Western blot, chung DC310 khong mang chudi gen

tai to hop van xuét hién vach mau nau ctia co chét 1a
do dbi vé6i vector pET32a khong mang doan gen tii t6
hop van c6 thé san sinh mot chudi acid amin khoang
20 kDa c6 gan dudi histag nén méi xuat hién sau sy két
hop véi khang thé khang histidine. Nhu véy két qua ctia
chung t6i 1a phit hop voi Iy thuyét. T nhimg két qua
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trén cho thiy, ching t4i di tao dugc ching vi khuan
biéu hién protein tai t6 hop doc t6 dudong rudt cua vi
khuan ETEC. Chung vi khuan s& 14 tién dé dé ching
t0i nghién ctru va san xudt vacxin tiéu phan tii to hop.

Cho dén nay, chiing vi khuan BL21 vén la ching
vi khuan t6t nhat st dung dé biéu hién protein tai t6
hgp. Trong d6 chung BL21(DE3)pLysS thuong dugc
ding trong biéu hién protein dung hop véi 6xHis
bang vector biéu hién pET. Hé théng nay cho phép
biéu hién vuot mirc protein, déng thoi han ché t6i da
hién twong phién ma 0 ri khi khong c6 chat cam tmg.
Chung BL21(DE3)pLysS co6 chua gen T7 ma héa R7
RNA polymerase c6 ngudn gdc tir bacteriophage DE3
dang tiém tang. Ngoai ra chung nay c6 thiét ké thém
plasmid pLysS goi 1 E. coli BL21(DE3)pLysS gitp té
bao tong hop dugc mot lugng nho T7 lysozyme co vai
trd bt hoat T7 RNA polymerase. Vector pET c6 chira
promoter nén cac gen nam & phia sau promoter s& dugc
phién ma nho hoat tinh ciia T7 RNA polymerase ciia té
bao chi. Nhu vay, chung nay co6 dac diém han ché su
tong hop protein tir hé thong vector pET khi khéng co
chét cam tmg. Bén canh do, ching BL21(DE3)pLysS
con bi dot bién khuyét san phim protease OmpT va
Lon nén han ché ti da sy thuy phan khéng mong
mudn cta protein tong hop (Sorensen va Mortensen,
2005). Trong nghién ciru tiép theo, chung t6i s& tién
hanh nghién ctru céc diéu kién t6i wu dé thu duoc
luong protein mong mudn cao nhit.

IV. KET LUAN

- Pi tao ra ching vi khuan E. coli BL21 mang
gen tai t6 hop mi hoa doc té duong rudt cua vi
khuan E. coli gay bénh tiéu chay ¢ lgn con.

- Chiing vi khuén mang gen tai to hop ¢ kha
nang biéu hi¢n protein mong muodn.
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