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TAO DONG, BIEU HIEN VA TINH SACH PROTEIN TAI TO HQGP
POAN BAU PROTEIN TOXA CUA PASTEURELLA MULTOCIDA

Vii Khic Hing', Trinh Thi Thu Héing',
Do Thi Trung Anh?, Nguyén Thi Thu Thiy', Nguyén Xudn Truong'

TOM TAT

Nhirng nghién ctru trude day da chimg minh fox4 1 gen doc t6 chinh cta Pasteurella multocida.
Vi véy protein ToxA 1a mot yéu td tiém nang cho cac nghién ctru ché tao vacxin tai to hop phong
bénh tu huyét trung lon. Trong nghién ctru nay, chung toi tién hanh tao dong va biéu hién doan gen
1,4kb ctia ToxA ma héa trinh tu axit amin tir 1 dén 487 (Tox1) trén vector biéu hién pET32b trong
Escherichia coli BL21 (DE3). Protein tai t hgp Tox1 duoc biéu hién manh khi cam tng v6i IPTG
ImM va ethanol 3%. Str dung cot sdc ky ai luc Ni-NTA, ching t6i da tién hanh tinh sach Tox1 sau
khi hoa tan bién tinh trong dung dich dém chira urea 6M. Két qua dién di SDS-PAGE va Western blot
cho thdy, protein Tox1 di dugc biéu hién chinh x4c va tinh sach, dat tiéu chuan vé do tinh khiét. Day
s& 12 ngudn nguyén liéu ban dau cho nhing nghién ctru tiép theo clia chung t6i dé ché tao vacxin tai
t6 hop phong bénh ty huyét trang lon do vi khuan Pasteurella multocida gy ra.

Tir khéa: Pasteurella multocida, vacxin tai tb hop, tao dong, biéu hién, tinh sach protein.

Cloning, expressing and purification of recombinant protein ToxA
n-terminal in Pasteurella multocida
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Do Thi Trung Anh, Nguyen Thi Thu Thuy, Nguyen Xuan Truong

SUMMARY

ToxA has been documented to be the main toxin of Pasteurella multocida. Therefore, it is
a potential factor for the studies to produce recombinant vaccines against Pasteurellosis in
pigs. In this study, we cloned and expressed Tox1 protein, a N-fragment of ToxA (from amino
acid 1 to amino acid 487), in Escherichia coli BL21 with pET32b vector. The recombinant Tox1
protein was expressed well when induced with TmM IPTG and 3% ethanol. The protein was
denaturated and dissolved in lysis buffer containing 6M urea and purified via Ni-NTA column.
The SDS-PAGE and Western blot results showed that Tox1 was correctly expressed and well-
purified. This is the preliminary material for our further studies to produce recombinant vaccine
against Pasteurellosis in pigs caused by Pasteurella multocida.

Keywords: Pasteurella multocida, recombinant vaccine, cloning, expressing, protein
purification.

I. DAT VAN PE hoi chimg rdi loan ho hip - sinh san (tai xanh).

Bénh tu huyét tring & lon do vi khudn O Viét Nam, bénh tu huyét tring 1a mot trong
Pasteurella multocida (P. multocida) giy ra. I}hfrng nguyén nhan c}%inh gay chét lon tai cac
Bénh thuong xuyén xay ra va gay hau qua O dich tai xanh. Vi khuén P. multocida gay bénh

nghiém trong, dic biét hay giy bénh ké phat la trén lgn thuong thudc nhém A, B va D [3].

- B6 mon Cong nghé sinh hoc, Phan vién Tha y mién Trung
2 Trudng Pai hoc Nha Trang
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Trong nhitng nim 90 cua thé ky trudc, cd
20 - 25 tinh théng bao co bénh tu huyét tring
luu hanh tai dia phuong. Trong cdc nam tu
1996 — 1998, trén ca nudc di xay ra 620 o
dich tu huyét trung lon véi 145.337 con méc
bénh [1,2]. Vao nhiing thang cudi nam 2007,
tai mot s6 huyén nhu Thing Binh (Quing
Nam) da ghi nhan c6 dén 3000 con lon chét
do tu huyét trung ghép dich ta lon; trudc dé
tai huyén Duy Xuyén cung tinh, ciing da ghi
nhén dugc 300 con lon chét voi triéu ching
bénh tuong tu (theo Viét Bao, 2007). Vao quy
I nim 2012, theo théng ké cua Co quan thi
y vang IV, bénh tu huyét trung va bénh pho
thuong han xuat hién lién tiép ¢ 5 tinh Binh
Thuén, Bén Tre, Ninh Thuan, Tién Giang, va
Ba Ria - Viing Tau, gdy chét 1.258 con heo
(theo Bao Méi, 2012). Tai huyén Ky Son,
(Nghé An) riéng thang 12/2017 ¢6 dén 100
gia stic gdm ca trau, bo va lon chét do tu huyét
trung (theo théng ké cta Chi cuc chin nudi
Ngh¢ An, 2018). Cho dén nay, mdi nam véin
c6 20-25 tinh thong bao c6 bénh nay luu hanh.

Bénh ty huyét tring trén lon gay thiét hai
nang né va rat khé chira tri, chi phi diéu tri
cao gay kho khan cho ba con nong dan. Trudc
tinh hinh d6, yéu cau dé ra 1a can phai cé
bién phap phong bénh hiéu qua. Mot s loai
vacxin phong bénh do vi khuan P. multocida
gy ra dang dugc sir dung rong rii & chau A
la vacxin bat hoat dugc nhii hoa trong gel
nhom hydroxide, tuy nhién né khong tao
dugc mién dich lau dai [16]. Viéc su dung
cong nghé tai td hop dé phat trién vacxin c6
thé som cach mang hoa cac loai vacxin hién
tai. Khang nguyén tai td hop cé thé duoc
tdng hop tir cac hé thong biéu hién khac nhau
sau khi khang nguyén dich dugc xac dinh.
Céc protein tai to6 hop dugc dung lam vacxin
tiéu phan da dugc bao céo la dat cac chi tidu
an toan va hiéu lyc [9]. Do d6 cong ngh¢ tai
to hop htra hen co thé duoc st dung dé phat
trién mot loai vacxin hiéu qua giap bao v§,
chdng lai hau hét cac chung P. multocida. Dé
tao ngudn nguyén liéu ban dau cho viéc ché

tao vacxin tai t6 hop phong bénh tu huyét
tring do vi khudn P. multocida gy ra trén
lon, ching t6i da tién hanh tao dong, biéu
hién va tinh sach doan dau protein ToxA, tur
axit amin 1 dén axit amin 487 (Tox1) trén vi
khuan E. coli BL21.

II. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Chung vi sinh vat: Ching P multocida
NCTC12178 serotype D, mang gen doc t ToxA
dugc cung cip boi Trung tim chung giéng
Hoang gia Anh (Public Health England). DNA
tong sb cla chung vi khuan nay duoc st dung
lam ngudn dé nhan 1én trinh ty gen ma hoa Tox!.

Chiing vi khuén E. coli DHSa dugc dung dé
tao dong, luu gitr plasmid tai t6 hop. Chung vi
khuan E. coli BL21(DE3) dugc dung trong bieu
hién protein tai to hop.

Vector pET32b (Thermo fisher scientific)
mang gen khang ampicillin, c6 trinh tu T7
promotor, cam Ung san sinh protein bang
IPTG va c6 trinh ty ma hoéa cho dudi dung hop
-6xHistidine (His). Pudi dung hop -6xHis gitp
tang biéu hién cua protein dich va gitip tinh ché
protein bang Ni-NTA.

2.2. Phuwong phap
2.2.1. Méi ciia phén irng PCR

Céac mdi cho phan tng PCR dugc tong hop
boi cong ty First base (Singapore).

Chung t6i thiét ké cap mdi co gin thém 2 vi
tr1 cua 2 enzyme BamHI va Xho ¢ dau 5’ cua
moi xudi va moi nguoc nhu sau:

Tox1F: 5’-GGATCCCAT-
GAAAACAAAACATTTTTTTAACTC-3’

Tox1R: AAAGTCGACTTGAGCTAAA-
GCTTGTTC-3’

T7promotor: TAATACGACTCACTATAGGG
2.2.2. Tao dong plasmid pET32b/Tox1

Poan gen Tox/ dugc thu nhan bang phan tmg
PCR vd6i khudn 1a DNA tong so cua ching P,

23



KHOA HOC KY THUAT THU Y TAP XXVI SO 5 - 2019

multocida da duge kiém tra duong tinh véi gen
toxA. Phan g PCR sir dung cip mdi Tox1F/
Tox1R v6i chu trinh nhi¢t: 95°C/3 phut, 35 chu
ky cua 95°C/30s, 60°C/30s, 72°C/60s, sau d6 xu
Iy 72°C/10 phut va giit & 4°C. San pham PCR
sau d6 duoc gan vao vector tich dong pGEMT
va bién nap vao E. coli DH5a. Sau khi kiém tra,
trinh tu doan Tox! dugc cét khéi vector pGEMT
bfmg enzyme BamHI va Xhol, tinh sach va dugc
nbi voi vector pET32b tai vi tri cia 2 enzyme
twong ng. Plasmid tao thanh dugc bién nap vao
E. coli DH50. Nhitng khuan lac tao thanh sau d6
dugc sang loc bang phan tmg colony PCR bang
mdi T7 promotor va ToxIR véi chu trinh nhiét:
95°C/3 phut, 40 chu ky cua 95°C/30s, 60°C/30s,
72°C/60s, sau d6 xur Iy 72°C/10 phut va giir 6 4°C.

Sau khi sang loc, nhitng khuin lac mang
plasmid pET32b/Tox] s& duoc nudi cay,
tach chiét plasmid bang bd kit QIAprep Spin
Miniprep Kit (QIAGEN), kiém tra doan cai bang
phan g cit véi enzyme giéi han BamHI va
Xhol, va dugc gidi trinh tu tai cong ty Firstbase,
Singapore.

2.2.3. Biéu hién protein Toxl trong E. coli
BL21 (DE3)

Plasmid pET32b/Tox1 duoc bién nap vao E.
coli BL21(DE3) dé biéu hién protein. Cac khuin
lac dugc sang loc trén moéi truong LB co bo
sung 100pg/ml ampicillin, va kiém tra lai bang
phan tig colony PCR bang mdi T7 promotor va
Tox1R véi chu trinh nhiét: 95°C/3 phut, 40 chu
ky cua 95°C/30s, 60°C/30s, 72°C/60s, sau d6 xur
ly 72°C/10 phut va giir ¢ 4°C.

Khuan lac mang plasmid pET32b/Tox1 duoc
nudi lac trong méi trudng LB ¢6 bo sung 100ug/
ml ampicillin va cam ung voi IPTG va ethanol
khi dat mat d OD,,=0,5, sau dé dugc nudi lic
trong 18 gio tai 28°C.

2.2.4. Tinh sach protein

Sau khi cam tng biéu hién protein Toxl,
sinh khéi vi khuan dugc @ trong dung dich dém
phosphate buffered saline (PBS) chtra lysozyme
Img/ml va urea 6M & 4°C. Sau 1 gio, t& bao
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dugc pha v bang song siéu 4m tan s 20KHz
trong 10 phut véi chu ky 10 gidy danh, 10 giay
nghi. Dich té bao sau do dugc ly tim 13000
vong/phut, 5 phut, loai bd cén, va u lac v6i hat
Ni-NTA (Promega) trong 1 gio tai 4°C. Hat Ni-
NTA sau d6 dugc ria 5 1an voi dung dich rua
(PBS, urea 6M, Imidazole 20mM) dé loai bo cac
protein khong mong mudn. Cubi cling, protein
tai t6 hop Tox1 duge tach khoi hat Ni-NTA bang
dung dich Imidazole 250mM.

2.2.5. Phan wrng Western blot

Dich protein thu dugc sau khi tinh sach
dugc chay phan tach trén gel SDS-acrylamide
10%, sau d6 dwgc chuyén sang mang
nitrocellulose bang hé thdng may chuyén
mang ECL semi-dry blotters (Amersham™)
tai dién thé 25V trong 1 gio. Mang chua
protein sau khi dugc u trong dung dich
skimmilk 5% trong 1 gio¢ tai nhi¢t 4o phong
s& duoc U lic v6i dung dich chira khang thé
so cap dic hiéu cua ToxA véi ty 1é pha lodng
la 1: 5000 (Anti-Pasteurella multocida Toxin
antibody, rabbit polyclonal, BioAcademia
01-507) ¢ 4°C qua dém. Sau khi raa 3 lan
voi dung dich rta TPBS (PBS, Tween 20
0,1%), mang duoc u lac voi dung dich chtra
khang thé thir cip (horseradish peroxidase
secondary rabbit antibody, Amersham™) véi
ty 1¢€ pha loang 1:10.000 tai nhiét do phong.
Sau 1 gid, mang duoc rira 5 1an véi dung dich
rira va ngdm vao dung dich thudc nhudém 3,
3, 5, 5-Tetramethylbenzidine (TMB) dé doc
két qua.

III. KET QUA
3.1. Tao dong pET32b/Tox1

Doan gen Tox!/ trong nghién ctu nay duoc
thiét ké ma hoa cho trinh tu axit amin tir 1
dén axit 487 cua doc tb toxA. Poan gen Tox1
dugc nhan 1én bang phan tng PCR va ndi vao
pGEMT. Két qua kiém tra plasmid pGEMT/
Tox1 bang cip mdi Tox1F/ToxIR (hinh 1) cho
thiy 1 vach DNA sang 13, kich thudc 1,4kb,
tuong duong véi kich thudce cia doan gen Tox 1.
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M - pGEMT/Tox]

3kb

1.4kb
1kb ’

Hinh 1. Két qua PCR kiém tra sw tao dong
thanh céng plasmid pGEMT/Tox1 trén
E.coli DH5a
M: thang DNA chudn (Invitrogen),

(-): doi chitng dm

Doan gen Tox] sau d6 dwoc ndi vao vector
pET32b nhu mé ta & trén va duoc sang loc bang
phén ting colony PCR véi cip mbi T7 promotor/
Tox1R. Két qua sang loc (hinh 2) thu duogc nhiing
khun lac duong tinh voi 1 vach dién di ro nét,
kich thuoc 1,4kb. Nhu vay, chung t6i da tao
dong thanh cong gen Tox/ trén plasmid biéu hién
pET32b.

ToxA [Pasteurella multocidal)

M+-12345678910

1.5kb

Hinh 2. Két qua colony PCR kiém tra sw
tao dong thanh céng plasmid pET32b/
Tox1 trong E.coli DH5a
M: thang ADN chudn (Invitrogen),

(+): doi chitng dwong, (-): doi chitng dm; 1-10:
san pham colony PCR cdc khudn lac tir 1-10.

Plasmid tir nhimg khuén lac duong tinh dugc
tach chiét, giri giai trinh tyr, va so sanh vai trinh tur
gdc cua gen ToxA trén ngén hang Genbank (hinh
3). Trinh ty nay co kich thudc 1461bp, ma hoa cho
trinh t axit amin hoan toan trong dong véi trinh tyr
protein ToxA tir vi tri axit amin 1 dén axit amin 487
ctia ToxA (M4 s6: AAW57319.1). Nhu vy trinh tur
doan gen chung t6i tao dong duogc hoan toan trung
khép véi trinh ty cia ToxA trén Ngan hang gen,
khong c6 sai sot vé axit amin nao dugc phét hién.

Sequence ID: AAWSTI19.1 Length: 1285 Number of Matches: 1
Range 1: 1 te 487 Ganfagt Graphics
Score Expect Method ITdentities Positives Gaps Frame

1020 bits(2638) 0.0

MHTHH

WO WG W W

w0

WG W

E
B

Hinh 3. Két qua phén tich trinh

Compaoasitional matrix adjust. 486/487(99%) 487

f487(100%) 0/487(0%) +1

tw doan gen Tox1 dworc tao dong

trong vector pET32b so véi trinh tw gen Tox1 trén Ngan hang gen (Ma s6: AAW57319.1)
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Plasmid d3 dugc kiém tra trinh ty sau dé
dugc bién nap vao E. coli BL21 (DE3) va
kiém tra sy ton tai qua nhiéu doi bang cich ciy
chuyén 5 ngay lién tiép. Két qua kiém tra tinh
6n dinh cua plasmid (hinh 4) cho thdy plasmid
6n dinh va ton tai qua nhiéu doi cay chuyén.
Nhu vay chung t61 da tao dong thanh cong doan
gen ToxI trén E. coli BL21 (DE3), plasmid nay
6n dinh va ton tai qua nhidu doi

M + - 12 3 4 5

Hinh 4. Két qua colony PCR sau cay
chuyén 5 ngay lién tiép
M: Thang chudn DNA (Invitrogen), (+): doi chimg
dirong, (-): doi chimg dm; 1-5: Mau ngay 1 dén ngay 5

37°C, 6h

3.2. Cam irng biéu hién protein Tox1

Két qua biéu hién protein Tox1 sau 16 gio
nudi cdy o 28°C, cam tng IPTG 1mM duoc thé
hién nhu hinh 5. Két qua cho thiy & miu cam
mg xuit hién mot vach protein dam tai vi tri
khoang 70kDal, tuong duong vaéi kich thude
cua protein Tox1.

M ()

Tox1

100

50

35

Hinh 5. Két qua biéu hién protein Tox1
M: thang protein chudn (Promega)
(-): mau khéng cam vmg IPTG, Tox1: mdu cam
ung voi IPTG ImM

28°C, 16h

M ()

150
100
75

50

35

-— » . e
Tox1 Tox1-El1 Tox1-E2 Tox1-E3 Tox1l Tox1-E1Tox1-E2 Toxl-E3

Hinh 6. Khéo sdt diéu kién biéu hién cua protein Tox1
M: thang chudn protein; (-): mau khong cam vmg IPTG; ToxI: mau cam iing véi IPTG ImM;
ToxI-E1: mdu biéu hién protein Tox1 cam vmg IPTG 1mM, Ethanol 1%, ToxI-E2: mdu biéu hién
protein ToxI cam ung IPTG 1mM, Ethanol 2%, Tox1-E3: mau biéu hién protein Tox1 cam trng
IPTG ImM, Ethanol 3%
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Pé thu duoc két qua biéu hién tot nhat,
ching t6i kiém tra kha ning biéu hién Tox1
tai cac nhiét do khac nhau va két hop cam ung
IPTG vi ethanol ¢ cac nf‘mg do 1%, 2%, 3%.
Két qua thé hién ¢ hinh 6 cho thiy khong co sy
khac biét trong biéu hién protein Tox1 khi cam
{mg tai 37°C va 28°C, cam (g bang IPTG lmM
va ethanol 3% cho biéu hién Tox1 1a manh nhit.

3.3. Tinh sach protein Tox1

Két qua kiém tra tinh tan duoc thé hién &
hinh 7 cho théy, Tox1 14 protein khong hoa tan.
Khi pha té bao voi dung dich dém chi chua
lysozyme 1mg/ml, toan bd protein Tox! nim
trong phan cin té bao. Vi vay, chung toi phai bd
sung urea 6M vao dung dich ph4 té bao dé hoa
tan Tox1. Dung dich thu dugc sau khi ly tam s€
duoc st dung @8 tinh sach Tox1 bﬁing ot séc ky
st dung hat Ni-NTA.

Lysozyme

&M urea 1mg,|"r'n|

P Dich Cin Dich Cin M

150
100

75

50

35

Hinh 7. Két qua kiém tra dé hoa tan cua
protein Tox1
P: Protein tong sé truéce khi phd té bao,
M: thang chudn protein (Promega)

Két qua tinh sach protein ¢ hinh 8 cho thay,
dung dich protein sau tinh sach chi chira mot

TS3 TS4 E1 E2 E3 E4

Hinh 8. Két qua tinh sach protein Tox1
M:T hang protem chudn (Promega) (-): protein tong s6 mau khéng cam img, TSI1-4: protein tong
$6 mau cam tng voi IPTG va ethanol dimg dé tinh sach; E1-4: dich protein sau tinh sach

vach protein c6 kich thudc khoang 70kDa,
tuong duong voi kich thudc cua protein Toxl1.
Nhu vy, protein biéu hién da duoc tinh sach véi
dd tinh khiét cao, co thé duoc st dung cho cac
nghién ctru tiép theo.

3.4. Kiém tra protein tinh sach b?mg phén
ung Western blot

Pé kiém tra protein di biéu hién va dugc
tinh sach c6 chinh xac 1a trinh ty dau cua doc
to ToxA hay khong, chung t6i phan tach dich
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protein tinh sach trén gel SDS-acrylamide,
sau do thyuc hién phan Gng lai v6i khang thé
dic hiéu cua doc td ToxA (Anti-Pasteurella
multocida Toxin antibody, rabbit polyclonal,
BioAcademia). Tuong tac gilta khang thé va
protein duoc xac dinh bang phan {ing mau giita
enzyme peroxidase va co chat TMB. Két qua
thé hién & hinh 9 cho théy, protein tinh sach tai
vi tri 70kDa c6 phan g duong tinh rat manh
v6i khang thé ddc hiéu ToxA. Nhu vay, protein
biéu hién va tinh sach ma chung t6i thu duogc
chinh xac Ia protein Tox1, Ia trinh ty tr axit
amin 1 dén axit amin 487 ctia ToxA.

Toxl I

ool —

:- % 1 0
" H
e

> R

Hinh 9. Két qua Western blot cua protein
tinh sach v&i khdang thé dic hiéu ToxA
(Anti-Pasteurella multocida Toxin
antibody, rabbit polyclonal, BioAcademia)
M: thang chudn protein (Thermo Scientific);
Tox1: mdu protein tinh sach

IV. THAO LUAN

ToxA la gen doc td chinh cta P multocida, rat
nhiéu tac gia da dua trén trinh tu ciia gen ToxA
dé nghién cuu doc luc cua P multocida cling
nhu tim hudng san xuét vacxin tai to hop tir doc
t6 nay. Vacxin tai to hop dua trén doc t6 chinh
¢6 dap ung mién dich tot va an toan hon khi
str dung vacxin toan khuan [6, 8]. Protein ToxA
gbm 1285 axit amin (aa) [7], 1a mot dang ngoai
doc t6 gdy hoai tir niém mac (demonecrotic
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toxin ), gom: dau (PMT- N) vi tri tir aa 1 dén aa
568 1a ving lién két thu thé va van chuyén doc
t6 vao té bao vat chu, ddu C (PMT-C) c6 vai trd
twong tac va sira d6i cac protein G trong té bao,
gy doc cho té bao vat chu ( 5, 15). Trude day,
mot sb tac gia dd nghién ctru mot sé phan doan
ctia gen ToxA trong dap tng mién dich phong
bénh tu huyét tring lon [11, 12, 13]. Theo két
qua nghién ctru cua Lee va Jong Woo (2010),
trinh ty dau C cua ToxA c6 kha ning giy dap
ung mién dich manh va c6 kha nang bao ho tdt
trén dong vat thi nghiém (11). Trong nghién ctru
nay, chung t6i da lya chon phan doan dau cua
gen ToxA: ToxI (aal-aa487) dé tao dong biéu
hién va tinh sach lam co s& ban dau cho viéc ché
tao vacxin téi t6 hop phong bénh ty huyét tring
lon. Két qua chung t6i di tao dong thanh cong
gen ToxI trén E. coli BL21 (DE3), plasmid nay
on dinh qua nhiéu doi. Protein Tox1 da dugc t6i
vu hoa diéu kién cam ung, biéu hién tinh sach
thanh cong vé6i do tinh khiét cao, va c6 phan g
duong tinh v&i khang thé dic hiéu ToxA cua P
multocida.

V. KET LUAN

Chung t6i da tao dong, biéu hién va tinh sach
thanh cong protein tai t6 hop trinh tu dau cia
protein ToxA cua vi khuan P multocida. Két
qua nay 1a co s¢ budc dau dé chung t6i tién hanh
céc nghién ctru tiép theo dé ché tao vacxin tai to
hop phong bénh tu huyét tring trén lon.
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