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TOM TAT
Protein FliC  cua
enteritidis tr lau da dwoc cac nha nghién cuu trén

flagellin Salmonella
thé gidi quan tdm nhw mét ta dwoc tiém ning cho
cdc thé hé vaccine tdi t6 hop. Tuy vdy, cdc bang
chirng thyc nghiém tir cdc nghién ciru trong nudc
vé hiéu qua bé tro mién dich ciia protein ndy van
con han ché. Nham tao nguon nguyén liéu cho cdc
nghién ciru sau hon Vvé tdc dung bé tro mién dich
ciia FliC, chiing t6i tién hanh tao dong gene fliC
trén chung chiu Escherichia coli véi vector mang
gen la plasmid pET-28a bang phwong phdp PCR

va cdt gidi han hai enzyme Ndel va Xhol. Két qua
xdc nhdn sw biéu hién ciia protein FIiC tdi 6 hop
dwoc cam ng biéu hién bdng IPTG da duoc xac
dinh thong qua phuong phdp SDS-PAGE va lai
mién dich Western blot véi khang thé khing dudi
dung hop 6xHis. Voi do tinh sach trén 95 %,
protein FIiC tdi t6 hop duwoc tao ra tir nghién ciru
nay c6 thé tré thanh nguon nguyén liéu cho cdc
nghién ciru danh gia hoat tinh bé tro mién dich vé
sau cua FliC.
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MO PAU

Mot trong nhitng quan tam I6n trong viéc phéat
trién vaccine hién nay la tim kiém cac ta dugc hiéu
qua dé bd tro cho hiéu luc cua cac vaccine, dac biét
la cac vaccine tai t6 hop va vaccine tiéu phan [1].
Do da sb cac khang nguy&n muc tiéu cua céc loai
vaccine nay c6 ban chat 1a protein, hon nira ching
thuong khdng c6 thu thé nhan dién dic trung trong
hé théng mién dich cua vat chu nén cac khéang
nguyén nay it cd kha ning kich thich hé mién dich
khoi tao mot dap wng min dich manh mg, dan dén
cac vaccine khong dat dugc hiéu qua bao vé mong
mudn. Vi kha nang kich thich manh hé mién dich
bim sinh va théng qua d6 hd trg hoat dong cua
mién dich thich img nén cac t4 dugc mién dich tro
thanh mot giai phap cho véan dé nay [2].

Protein flagellin FIiC c6 nguon gdoc tur vi
khuan Salmonella spp. tir 1au da duoc cha y dén
nhu mét ta duoc tiém ning boi cac dac tinh bo tro

mién dich cua nd. Flagellin FIliC 1a mot trong
nhitng thanh phan cidu tao nén 16ng roi cua
Salmonella spp., duwgc mé hda baoi gene fliC cua
Salmonella spp. vai 505 amino acid trong trinh tu.
Mic du ¢6 cung ban chat 1a protein nhung khac véi
cac khang nguyén muc tiéu trong vaccine, FIiC con
1a phdi tir ciia hé thdng thu thé nhan dién kiéu mau
cia cac té& bao mién dich. Khi cac vi khuin
Salmonella spp. xdm nhédp vao co thé, FIiC duoc
nhan dién va gin bai thy thé Toll-like receptor sé 5
(TLR-5) c6 trén bé mat cua cac t& bao mién dich
bam sinh, tir @6 kich hoat mét con dwdng truyén tin
hiéu bén trong té bao dan dén sy hoat héa cua nhan
t5 phién ma NF-«xB [3]. Nhan t6 phién ma nay sau
d6 diéu hoa viéc phién ma tao ra cac cytokine tién
viém (nhu IL-1, TNF-a, v.v.) ¢6 tac dung hd tro,
hoat hoa céc té bao mién dich ¢ cac dap ung tiép
theo cua vat chu ddi véi tdc nhan xam nhidm, tur d6
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gilip vat cha hinh thanh mot dap ang mién dich
manh mé& chéng lai cac tdc nhan xam nhiém [4].
Cho dén hién nay, kha nang hd trg mién dich
cia FliC d3 dwoc nhiéu cong trinh ngoai nudc
kiém ching [5, 6, 7, 8]. Tuy vay, cac nghién ctu
¢6 lién quan dén kha niang nay cua FliC trong nuéc
chua dugc tién hanh. Nhiam tao mét ngudn cung
cap chu dong FIiC téi to hop, hudéng dén viéc tao
co so thuc nghiém viing chac cho kha nang hd tro
mién dich cua FIiC, phuc vu cho nghién ctu phét
trién cac thé hé vaccine tai t6 hop hiéu luc cao vé
sau, chiing t6i da tién hanh tao dong, biéu hién va
tinh sach FIiC tai t6 hop c6 ngudn gbc tur
Salmonella enterica serovar enteritidis (S.
enteritidis) trén hé thong chung cha Escherichia
coli. Chung vi khuan S. enteritidis dwoc dung lam
nguén thu nhan doan gene fliC vi c&c cbng trinh
nghién ciru da cong bd cho thay rang FIiC tir chung
S. Enteritidis c6 kha ning kich thich manh hé mién
dich bam sinh cua cac vat cha thi nghiem [9, 10].
VAT LIEU VA PHUONG PHAP
Chiing chi va plasmid

Chuing E. coli DH5a dugc st dung lam chang
chu dé nhan ban vector tai t6 hop. Chung E. coli
BL21 (DE3) s dung lam chung cha biéu hién
protein tai t6 hop. Chung S. enteritidis dung lam
ngudn thu nhan doan gene muc tiéu. Plasmid pET-
28a ¢o kich thudc 5369bp, duoc su dung lam
vector dong héa gene fliC, ddng thoi la vector biéu
hién protein tai t hop nho vao promoter T7 ¢6 trén
plasmid gitp kiém soat sy biéu hién gene théng
qua chat cam tng IPTG. Cac chung vi sinh vat va
plasmid dwoc cung cap boi phong thi nghiém Céng
nghé Sinh hoc Phan tu, truong Pai hoc Khoa hoc
Tu nhién, PHQG-HCM.

CAu trac plasmid téi té hop pET-fliC

Gene fliC duoc thu nhan tur b gene cua S.
enteritidis bang ky thuat PCR véi cap mdi dac hiéu
5’-fliC-Ndel va 3’-fliC-Xhol. Gene fliC va plasmid
pET-28a duoc ndi v6i nhau bang enzyme T4 DNA
ligase sau khi duwgc xu ly tao dau dinh véi hai

enzyme cit han ché Ndel va Xhol. Dung dich phan
ng néi sau d6 dugc hoa bién nap vao chung chu
E. coli DH5a. Cac thé bién nap thu duoc trén moi
truong LB chtra khang sinh kanamycin nong do
cudi 50 pg/mL dugc tiép tuc sang loc bang ky
thuat PCR voi cap moi 5-fliC-Ndel va 3’-fliC-
Xhol. Két qua tao dong duoc khang dinh bang
phuong phap giai trinh ty véi moi T7pro (mdi trén
plasmid pET-28a).
Tao dong E. coli BL21 (DE3) mang vector tai té
hop pET-filC

Vector téi to hop pET filC c6 két qua giai trinh
tu dung dugc hda bién nap vao té bao E. coli BL21
(DE3) va trai trén moi truong LB c6 khang sinh
kanamycin nong d6 cubi 50 ug/mL. Céc dong E.
coli BL21 (DE3) mang vector tai t6 hop pET filC
duogc sang loc thong qua k¥ thuat PCR khuan lac
véi cap moi 5 -fliC-Ndel va 3 -fliC-Xhol.
Cam ng biéu hién FIiC tai té hop

Chuang E. coli BL21 (DE3)/pET-fliC dugc
nudi ciy lic & 37 °C trong mdi truong LB chua
khang sinh kanamycin (50 pg/mL). Sau 16 gio
nudi cay, vi khuan dugc cdy chuyén vai ti 16 1:20
(v/v) va tiép tuc nudi ciy lic ¢ 37 °C. Pén khi
ODgyo cua dich vi khuan dat gia tri 0,8-1,0, chat
cam tmg IPTG duoc bd sung vao ong dich vi
khuan sao cho ndng dé cudi dat 0,1 mM, tiép tuc
Iic mau & 37 °C. Sau 4 gid cam ung, tién hanh thu
sinh khéi té bao va pha mang té bao bang séng siéu
am dé thu dugc protein & cac pha téng, tan va tua.
Sy biéu hién cua protein tai t6 hop duoc xac nhan
bang phuong phap SDS-PAGE va lai mién dich
Western blot véi khéng thé khang 6xHis. Thuc
hién ddng thoi voi mau dbi chirng &m 12 mau dich
pha tong cua E. coli BL21 (DE3)/pET-28a c6 cam
ung IPTG.
Tinh sach FIiC bang phuong phap sic ky &i luc

Dich protein tong duoc thu nhan sau khi chung
E. coli BL21 (DE3)/pET-fliC dugc cam ung biéu
hién va ly giai bang song siéu &m. Dich protein nay
dugc st dung 1am ngudn nguyén lidu dé tinh sach
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FIiC tai t6 hop bang phuong phap tinh ché sic ky
ai luc véi cot Hitrap HP (GE Healthcare). Cac
budc tinh ché duoc tién hanh theo hudng dan cua
nha san xuat cot tinh ché. Két qua tinh ché FIiC tai
t6 hop dugc phan tich thong qua phuong phip
SDS-PAGE.
KET QUA VA THAO LUAN
Tao dong E. coli DH5a mang vector tai to hop
pET-fliC

Dé céu tric vector tai t6 hop pET-fliC, ching
t6i tién hanh thu nhan gene fliC tir bo gene cua S.
enteritidis bang ky thuat PCR véi cap mdi dac hiéu
5’-fliC-Ndel va 3’-fliC-Xhol. Gene thu nhan tir
phan tng PCR dugc kiém tra kich thuéc bang dién

1500 bp

di trén gel agarose 1 %. Két qua phan tich cho thiy
da thu nhan duoc duy nhat mot doan gene c6 kich
thuéc 1515 bp (Hinh 1, giéng 3), dung véi kich
thudc gene fliC. Bén canh d6, chitng &m cua phan
tmg PCR duoc ching t6i thiét lap véi day da céac
thanh phan nhu phan &g thu gene ngoai trir khuon
la bo gene cua S. enteritidis nham kiém soat su
ngoai nhiém cua phan ung PCR. Khi dién di chung
am nay, chdng toi khéng ghi nhan bat ky vach
DNA nao trén ban gel (Hinh 1, giéng 2), diéu nay
chung to phan tng PCR thu gene fliC khéng bi
ngoai nhiém, doan gene thu dwoc c6 ngudn gdc tir
b6 gene cua S. enteritidis.

Hinh 1. Thu nhan gene fliC. 1. Thang DNA 1 kb; 2. Chitng 4m; 3. San phdm PCR thu gen fliC

Gene fliC va plasmid pET-28a duoc néi lai voi
nhau sau khi dwoc xur Iy tao cac dau dinh tuong
ing bang cap enzyme Ndel va Xhol. San pham néi
dugc bién nap vao vi khuan E. coli DH5a. Do gene
khang khang sinh kanamycin dwoc thiét ké trén
plasmid pET-28a nén céc thé bién nap mang vector
tai t& hop pET-fliC dugc sang loc bude dau bang
mdi truong nudi cdy chira khang sinh kanamycin.
Cac khuan lac du tuyén nay tiép tuc duoc sang loc

dé xac nhan sy hién dién cua gene fliC bang ky
thuat PCR khuan lac véi cap mdi dic hiéu cho
gene. Cac dong cho két qua dwong tinh dugc tiép
tuc nubi cdy va tach chiét plasmid. Cac plasmid
tach chiét dugc sau do dugc kiém tra lai sy hién
dién cua gene fliC (do phan wng PCR khuan lac c6
thé cho két qua dwong tinh gid) ciing nhu kiém tra
céu tric vector tai t6 hop thu duoc so vai thiét ké
ban dau.
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Hinh 2. Két qua kiém tra plasmid tai t6 hop pET-fliC. 1. Thang DNA 1 kb; 2: Gene fliC; 3. San pham PCR plasmid tai
t6 hop pET-liC v6i cap mdi ddc hiéu 5-fliC-Ndel va 3 -fliC-Xhol; 4. Plasmid t4i t& hop pET-fliC;
5. Plasmid tai to hop pET-fliC dugc xit 1y v6i hai enzyme Ndel va Xhol; 6. Plasmid pET-28a dugc xir Iy v6i hai
enzyme Ndel va Xhol.

Su hién dién caa gene fliC trén plasmid thu
dugc va dugc kiém tra bang ky thuat PCR véi cap
mdi dac hiéu cho gene. Két qua thé hién ¢ Hinh 2,
giéng 3 cho thay san pham PCR chtra duy nhat mot
vach DNA c¢6 kich thuéc bang véi kich thudc 1515
bp cua gene fliC & giéng 2. Bén canh d6, chiing toi
tién hanh cat plasmid thu dwoc véi cap enzyme
Ndel va Xhol d4 dung dé cau trdc vector tai to hop.
Két qua thé hién & giéng 5 chi ra rang san pham cit
plasmid du tuyén chtra hai doan DNA, mét doan
bang kich thudc voi san pham cat plasmid pET-
28a bang Ndel va Xhol (giéng 6), doan con lai c6
cung kich thuéc véi gene fliC (giéng 2). Nhu vay,
ching t6i da chén thanh cong doan gene fliC vao
plasmid pET-28a & vi tri trinh ty nhan biét cua
enzyme Ndel va Xhol trén plasmid theo ding véi
thiét ké ban dau.

Két qua giai trinh tu doan gene fliC trén
plasmid tai t6 hop pET-fliC bang moi T7pro (két

qua khong thé hién) cho thiy doan gene nay c6 do
tuong dong 100 % so véi trinh tu gene fliC cua S.
enteritidis da dugc cong bd va ddng khung dich
ma.

Tao dong E. coli BL21 (DE3) mang vector tai té
hop pET-fliC

Vector tai té hop pET-fliC, sau khi dugc cu
trac thanh cong, duoc bién vao vi khuan E. coli
BL21 (DE3). Hon hop bién nap duoc trai trén moi
truong thach LB ¢6 bd sung kanamycin. Nhiing
khuan lac moc duoc trén méi trudng sang loc duoc
lya chon ngau nhién dé tién hanh PCR kiém tra su
hién dién cua vector tai t6 hop bang ciap mdi dic
hiéu cho gene fliC. Két qua ¢ Hinh 3 cho thay
giéng 4, 5, 6 va 7 déu xuit hién mot vach DNA
twong (ng Vi kich thuécl515 bp cua gene fliC &
giéng 3. Nhu vay, ching t6i da tao dong thanh
cong chang E. coli BL21 (DE3) mang vector tai to
hop pET-fliC.
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1500 bp

Hinh 3. Két qua PCR khuén lac véi cip mdi ddc hiéu. 1: Thang DNA 1 kb; 2. Chimg 4m; 3: Gene fliC;
4-7: PCR khuan lac véi cap moi dac hi¢u

Kiém tra sy biéu hién caa protein FIiC tai t6
hep

Protein FIiC tai t6 hop dugc cam tng biéu hién
tir chung E. coli BL21 (DE3)/pET-fliC nhu mo ta &
phan phuong phap. Cac mau protein pha tong, tan
va tia dugc thu nhan va phan tich su biéu hién cua
FIiC tai t6 hop bang phuong phap SDS-PAGE va
Western blot. Két qua phén tich ¢ Hinh 4 cho thiy
c6 mét vach protein biéu hién vuot mic ¢ giéng 3
véi kich thudc khoang 53 kDa bang véi kich thudc
cua protein FIiC tu nhién va khdng thay c6 sy xuét
hién cua vach nay ¢ chang am la chuang E. coli
BL21 (DE3)/pET-28a c6 cam ting IPTG ¢ giéng 2.

Thém vao d6, do protein FIiC tai té hop dwoc biéu
kDa
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hién dudi dang dung hop véi dudi 6xHis dugc mé
hoa bai sau codon ¢6 san trén vector pET-28a nén
su hién dién cua FIiC tai to hop c6 thé dugc xéac
nhan gian tiép thong qua dudi 6xHis nay. Két qua
x&c nhan sy hién dién cua FIiC tai to hop bang
phuong phap Western blot véi khang thé khang
dudi 6xHis & Hinh 4 cho thdy vach protein biéu
hién vugt mirc trong ban dién di SDS-PAGE chinh
1a protein FIiC tai t6 hop va protein nay dugc biéu
hién hau hét & pha tan (Hinh 4, giéng 4). Nhu vy,
FIiC tai to hop da dugc biéu hién thanh cong trén
ching E. coli BL21 (DE3)/pET-fliC dudi dang
dung hop vai dudi 6xHis.

4 5

. FliC
53 kDa

Hinh 4. Két qua phan tich sy biéu hién ca protein FIiC téi t6 hop trong E. coli BL21 (DE3)/pET-fliC. 1: Thang protein
phén tr lwgng thap; 2: E. coli BL21 (DE3)/pET-28a (+)IPTG; 3: E. coli BL21 (DE3)/pET-fliC (+)IPTG, pha tong; 4: E.
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coli BL21 (DE3)/pET-fliC (+)IPTG, pha tan; 5: E. coli BL21 (DE3)/pET-fliC (+H)IPTG, pha tua. Gel dugc nhuém véi
thudc nhuom Coomassie Brilliant Blue G-250
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—

67 s
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Hinh 5. Két qua nhudm bac céc phén doan tinh ché protein FIiC t4i t& hop. 1: Thang protein phan tir lugng thép; 2:
Dich protein tong tir E. coli BL21 (DE3)/pET-fliC (+)IPTG; 3: Phan doan dich protein sau khi qua cot; 4: Phan doan
dich rira cdt; 5, 6: Phan doan dung ly protein myc tiéu.

Tinh sach protein FIiC tai té hgp

Théng qua viéc gan dudi dung hop 6xHis, FliC
tai t6 hop dé& dang duoc tinh sach bing phuong
phap tinh ché sic ky ai luc. Khi dich protein tong
s6 duoc cho chay qua cot tinh ché, nhitng protein
c6 mang histidine duoc gitt lai trong c6t thong qua
i luc cua histidine véi ion Ni?* c6 trong cot.
Protein muc tiéu sau do sé dugc dung ly ra khoi cot
va dugc phan tich d6 tinh sach trén ban gel
polyacrylamide.

Két qua phan tich cic phan doan tinh ché ¢
Hinh 5 cho thdy phan doan dung ly ¢ giéng 5 cho
mot vach protein muc tiéu vai kich thudc bang voi
kich thuéce cha FliC vai d6 tinh sach trén 95 %;
phan doan dung ly & giéng 6 thu duoc protein muc
tiéu v4i do tinh sach 80 %. Céc két qua phan tich
do tinh sach duoc thuc hién bang phian mém
Quantity One (Bio-rad). Nhu vdy, chung to6i da
budc dau tinh sach va thu nhan thanh cong protein
FIiC tai t6 hop véi d6 tinh sach 95 %. Tuy nhién,

dé thu dugc FIiC tai td hop tinh sach vai lugng 16n,
cac khao sat thém trong qua trinh tinh ché 1a can
thiét.

KET LUAN

Chung t6i da c4u tric thanh céng vector tai to
hop mang gene fliC (pET-fliC) ma hda cho protein
FIiC c6 ngudn géc tir S. enteritidis; tao thanh cong
dong té bao E. coli BL21 (DE3) mang vector pET-
fliC c6 kha ning biéu hién protein FIiC téi t6 hop ¢
pha tan va thu nhan duoc FIiC tai té hop véi do
tinh sach trén 95 %. Nghién cau nay da tao dugc
nguon cung cap FIiC téi t6 hop dé phuc vu cho cac
nghién ctu tiép theo nhiam danh gia hoat tinh hd
tro mién dich cua FliC hudng toi viéc phét trién
cac thé hé vaccine tai t6 hop hiéu lec cao.

Loi cam on: Nghién ciru nay dwoc tai tro mot
phdn boi Truong Pai hoc Khoa hoc Tw nhién,
PHQG-TPHCM trong khuén khé dé tdi mad so
T2015-14.
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ABSTRACT

FIiC protein from Salmonella enteritidis is
currently interested due to its immunologic
adjuvant property for the novel generation of
recombinant vaccines. To produce a source for
further researches on the immune effects of FIiC,
we generated an Escherichia coli based on
recombinant vector called pET-fliC which is
ligated from fliC gene with Ndel and Xhol double

digested pET vectors. The results of expression of
recombinant FliC, which was induced by IPTG,
were confirmed by SDS-PAGE and Western blot
probed with anti-6xHis tag. With the purity above
95 %, this recombinant FIiC can be used as a
material source for next studies on evaluating the
adjuvant property of FIiC.

Key words: adjuvant, flagellin, FIiC, recombinant protein, Salmonella enteritidis
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