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BIEU HIEN VA TINH SACH PROTEIN NOI PQC TO STAPHYLOCOCCAL
ENTEROTOXIN (SEB) TRONG CAC CHUNG STAPHYLOCOCCUS AUREUS
PHAN LAP TU CAC VU NGO POC THUC PHAM

Nghiém Ngoc Minh’, Hau Thi Thu Trang, Nguyén Thi Hoai Thu

TOM TAT

Vién Cong nghé sinh hoc

Doc tb rudt staphylococcal enterotoxin B (SEB) cua vi khuan Staphylococcus aureus 1a mot trong
nhitng nguyén nhan chinh giy ngd doc thuc phdm. Trong nghién ciru ndy, v6i muyc dich biéu hién
va tinh sach protein SEB dang tw nhién, chung t6i dé tién hanh phan 1ap cac ching S.aureus tir cac
vu ngd doc thyc phdm, tach dong gen SEB bang vector tach dong plet, thiét ké thanh cong vector
biéu hién pET21a+ mang gen mé hoa cho khang nguyén tai t6 hop SEB dang tu nhién c6 doc tinh
va biéu hién trong t& bao vi khuan E. coli BL21 (DE3). Céc diéu kién dé lam ting kha niang biéu
hién gen SEB ciing dd dugc nghién ctru va tdi vu hoa. Ciing trong nghién ctru nay, protein tai to
hop SEB dugc tinh sach thanh cong béng cot Nikel Resin phuc vu lam nguyén li¢u tao SEB tai to
hop ¢ dang dot bién khong c6 ddc tinh, lam nguyén liéu cho viéc tao Kit phat hién nhanh ngd ddc

thure phém do ddc td tu cau vang ¢ giai doan sau.

Tir khéa: Staphylococcus aureus, SEB, protein tdi té hop, néi doc t6, ngé doc thwe pham.

MO DAU

Hién nay, tinh hinh ng¢ doc thuc phém co
chiéu hudng gia ting ca ¢ Viét Nam va trén
thé giéi v6i hau qua ngay cang nghiém trong,
didu dang quan tim 1a mot trong sb nguyén
nhan gay ngd doc dugc xac dinh do vi sinh
vat gay ra. Trong d6 Staphylococcus aureus la
mot trong s cac vi sinh vét sinh doc t6 gay
ngd doc thuc phim thuong xuyén dugc tim
théy tor cac vu ngd doc. Chung lai co6 kha
nang khang methiciline, penicillin nén khi
gip diéu kién thuén loi con c6 thé 1ay lan va
gy nhitng cin bénh nguy hiém. Piéu dang
cha ¥ & déy 1a chung c6 kha nang tiét ra mot
sd doc t6 bén v6i nhiét va kho bi phan hay &
nhiét d6 cao. Mot trong s6 d6 1a doc td ruodt
staphylococcal enterotoxin B (SEB) la tac
nhan chinh thuong gip nhat trong cac vu ngd
doc thuc phém do S. aureus.

Thong thuong khi bi lay nhiém vao co thé,
SEB s& tac dong cha yéu 1én cac hé thdng van
chuyén ion va nuéc cua rudt, do d6 duge goi
la enterotoxin (doc t6 rudt) [1]. Poc t& rudt
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SEB dugc hinh thanh khi tu ciu khuan S.
aureus song trong diéu kién khic nghiét nhu
nhiét d0 moi truong gia tdng dot ngdt, thiéu
oXy, s mat can bang trong ap sudt tham thiu
VV...[5]. Trinh ty axit amin cua SEB da dugc
xac dinh tor ndm 1970 [4]. SEB dang hoat
dong trong moi trudng ngoai té bao gdm 239
amino axit trong 1 chudi polypeptit don, co
khdi lugng phan tir khoang 28,336 KDa.

Véi tinh hinh ngd doc thuc ph?lrn do doc td
duogc sinh ra tur S. aureus, viéc phat trién cac
cdng trinh nghién ctru vé S. aureus va cac doc
td cua chung duoc rat duoc luu y. Nam 2009,
Bui Thi Mai Huong va cong su da nghién clru
vé tinh da dang di truyén va doc td cua
S.aureus_phan lap tir thic dn ché bién sin tai
Ha Noi, Viét Nam. Mdi dang thuc phdm c6
chira cac loai doc t& SEs khac nhau, nghién
ctru di thu thap 212 miu thuc pham, trong dé
c6 45 mau chira S. aureus [2]. 18 trong 45
ching d6 so hitu SEB dugc phat hién boi
phuong phap phan tich RPLA[2]. Nam 2002,
Lee va cs di nghién ctru tao vaccine tiém
ning phong chéng SEB dya trén viéc sir dung
hé vector tur virus mang gen ma hoéa SEB dot

179 http://www.Irc-tnu.edu.vn



Nghiém Ngoc Minh va Dtg

Tap chi KHOA HQC & CONG NGHE

86(10): 179 - 183

bién [6]. Ngoai ra, Nam 1982, Stelma va
Bergdoll da kha thanh cong trong nghién ctru
lam giam doc tinh cia SEA va SEB bang
cach methyl héa nhom carboxyl & cac phan tur
histidin trong cau tric protein SEB [7]. Cong
nghé sinh hoc hién dai c6 kha nang tao ra cac
protein tai t6 hop mg dung trong nhiéu linh
vuc trong d6 c¢6 y sinh hoc. Biéu hién gen
SEB thanh protein tai to hop khong doc phuc
vu nghién ctru tao vaccine ciling dugc quan
tdm nghién ctru tir kha sém. Theo do, viéc
nghién ctru phan lap cac chung S. aureus co
kha nang sinh doc t6 SEB, biéu hién va tinh
sach protein SEB dang tu nhién cé doc tinh
1am nguyén liéu tao SEB tai t6 hop ¢ dang dot
bién khong c6 doc tinh, 1am nguyén liéu cho
viéc tao Kit phat hién nhanh ngd doc thuc pham
do doc t6 tu cau vang dang dugc quan tam.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu

Mau bénh phim, chung S. aureus thu thap tir
cac vu ngd doc thuc phém do Hoc vién Quan
y, Trung tdm y té du phong Thai Nguyén, Vién
Pasteur Thanh phé H6 Chi Minh cung cép.
Qua4 trinh tach dong va biéu hién gen SEB sir
dung Vector tach dong plet (Fermentas),
vector pET21a+ (Novagen). Té bao vi khuan
kha bién Escherichia coli chiung DH5a va
BL21(DE3).

Moi truong cho vi khuén va céc loai dém st
dung trong nghién ctu dugc chudn bi theo
Sambrook va cs (2001) hodc theo sy hudng
dan cua nha san xuat.

Phuong phap

Phan lap

Vi khuan tu cau tir cdc bénh phadm dugc phan
lap theo tai liéu hudng dan cia WHO [8]. Cac
bénh phdm tir cac trudng hop ngd doc thic an
(chat nén, thirc an 6 nhiém) dugc 1iy khoang
50 — 100g/mau. Cac mau dugc nghién dong
nhét trong cdi chay st vo trung, sau d6 dugc
ciy song song 1én hai méi truong: chapman
va thach méau. Cac khuén lac c6 vong tan mau
beta va ddi mau trén mdi trudng chapman
duoc lua chon va dinh danh trén may dinh
danh Biolog.
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Téach dong gen SEB

Gen SEB duogc nhén 1én tir khuon DNA tng
sO tach tir ching S. aureus di phan lap voi
cip mdi dic hiéu theo chu trinh nhiét: 95°C —
5 phut, 32 chu ky ( 95°C — 1 phut, 56°C — 1
phat, 72°C — 1 phat 45 gidy), 72°C — 10 phat
va phan ung két thic khi mau duge lam lanh
dén 10°C. Cap moi nhan doan gen SEB ngoai
trinh ty dac hi€u cua gen SEB c6 thém trinh
tu enzyme cit han ché E.coRI (gach chan)
vao mdi xudi va HindIII (gach chan) va trinh
tr md hoda trinh tu poly Histidine (ddm) vao
mdi nguoc nhu sau:

SEB-F: 5’ GGGGAATTCATGGAGAGTCAACCA 3’
SEB-R: 5’>CCCCAAGCTTCAGTGGTGGTGGTG
GTGGTGCTTTTTCTTTG 3’

San pham tong hop gen trén dugc dua vao
vector tach dong pJET theo kit tdch dong
Gene JET™ PCR Cloning, tao SEB/pJET.
Xac dinh trinh ty gen SEB bing may phan
tich trinh ty ty dong ABI PRISM 3100 Avant
Genetic Analyzer theo ngyén ly cua Sanger
voi bo Kit BigDye Terminator v. 3.2 Cycle
Sequencing.

Biéu hién gen SEB

San pham tong hop gen tir vector tach dong
trén va vector biéu hién pET21at dugc tao
dau so le bang hai enzyme han ché EcoRI va
HindIII, sau d6 dugc ghép ndi v6i nhau bang
enzyme T, ligase tao SEB/pET2lat, san
phiam duoc bién nap vao té bao kha bién E.
coli BL21 bang phwong phap soc nhiét cua
Cohen va dong tac gia (1972) dé nghién ciru
biéu hién gen.

KET QUA VA THAO LUAN

Phén 14p chiing S. aureus

Tir 10 mau thirc an ctia cac bénh nhan bi ngo
doc thuc pham da phéan 1ap dugc 04 ching tu
cau vang , ky hiéu 1a Sal, Sa2, Sa3, Sa4. Bn
mau vi khuan duoc bit hoat rdi tich DNA tong
s6. Két qua ca 4 miu déu thu duoc lugng DNA
dii 16n cho cac nghién ciu tiép theo (Bang 1)

Bang 1. Két qua do OD ndng do DNA

TT  Ténmiu Nong d9 DNA B¢ tinh sach

(ng/pl) (260/280)
1 Sal 13,9 1,89
2 Sa2 88,1 1,83
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3 Sa3 14,1 1,95
4 Sa4 72,9 1,77
Téch dong gen SEB

Gen SEB duogc nhéan 1én tir khuon DNA tong
sO tach tir chung S. aureus Sal da phan lap
bang phuong phap PCR véi cip moi dic hidu
SEB-F va SEB-R. Két qua dién di cho thiy
doan gen SEB thu dugc c6 kich thudc khoang
800 bp phu hop véi tinh toan 1y thuyét khi
thiét ké mdi. Poan gen dugc dua vao vector
tach dong pJET theo quy trinh cua kit tach
dong Gene JET™ PCR Cloning, tao SEB/pJET
va nhan dong trong E.coli DH5a. Két qua cta
qua trinh bién nap duoc kiém tra bing
phuong phap colony PCR va cit kiém tra cic
plasmid bang enzyme giéi han. Gen SEB
trong plamid SEB/pJET dugc xac dinh trinh
tu nucleotide va so sanh v&i mot sé trinh tu
gen trén NCBI. Két qua bang 2 cho thay trinh
tu gen SEB tach dugc c¢6 sé phan trim tuong
ddng kha cao véi trinh tw gen SEB cua céc
chung S. aureus trén ngan hang gen. Pidu nay
cho thdy gen SEB tir ching S. aureus tu nhién
da duoc tach dong thanh cong.

Biing 2. Két qua so sanh trinh tw gen SEB véi mot
so trinh tu gen trén NCBI

P X Tilé
T Tén trlﬂh,t_l_l’ gen twong dong twong
véi gen SEB A
dong
SEB gen, chung PM36(Mi sb: o
! AB479118.1) 95%
SEB gen, chiung PM1(M4 sb: o
2 AB479117.1) 95%
SEB gen, ching OS7( M3 sé: 0
3 AB479116.1) 95%
SEB gen, ching NN43(M3 sé: 0
4 AB462487.1) 95%
5 SEB gen, chung CMCC 95%

26075(Ma s6:AY856382.1)

Thiét ké vector biéu hign gen

San pham ghép ndi gen SEB trong vector biéu
hién pET2la+ bing enzyme T, ligase duoc
bién nap vao té bao kha bién E. coli DH5q. Két
qua ciia qua trinh bién nap dugc kiém tra bang
phuong phap clony PCR (Hinh 1) va cat kiém
tra cac plasmid bang enzyme cit gi¢i han (Hinh
2). Két qua dién di cho thay cac bang DNA thu
dugc co kich thude khoang trén 1kb véi san
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pham clony PCR; 0,8 kb va 5,5 kb, tuong tmg
kich thudc cua gen SEB va vector pET21a+ vai
san pham cat plasmid. Piéu nay ching t6 gen
SEB di duwoc gin thanh cong vao vector
pPET21a+.

Hinh 1. Clony PCR san pham bién nap.
M: Marker 1kb
1: Doi chimg —
2 -8: san pham clony PCR tir céic dong khudn lac

&
!
4

IR
]
1

Hinh 2. Bién di san pham cit plasmid SEB/pET21a+

M: Marker 1 kb

1: SEB/pET2la+

2: San pham cdt SEB/pET21a+

Biéu hién gen SEB trong té bao E. coli BL21
(DE3)

Plasmid tai t6 hop chon dong trong té bao kha
bién E. coli DH50 dugc bién nap vao kha bién
E. coli ching BL21(DE3) bing phuong phap
soc nhié¢t. Kha niang biéu hién cua protein
SEB tii to hop trong ching E. coli
BL21(DE3) duoc khio sat & nong d6 IPTG
0,5mM & 30°C va thu mau sau 5 gi cam ung.
Két qua trén hinh 3 cho thdy & cac giéng 2 va
3 vi khudn BL21(DE3) mang vector biéu
hién SEB/pET2la+ c6 cam tng IPTG xuat
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hién mdt bang protein c6 trong luong khoang
28 kDa tuong ung voi trong lugng protein
SEB theo tinh toan 1i thuyét.

Hinh 3. Bién di so sanh protein tong s6 ciia céc té
bao E.coli BL21(DE3) mang gen SEB tai t6 hop

M: Marker protein
1: Péi chirng dm
2: Dich pha té bao

3: Cdn té bdo sau siéu am phd té bao

Toi wu héa diéu kién biéu hi¢n gen SEB

Toi wu nhiét do cam vmg: Chlng toi da tién
hanh khéo sat kha ning tong hop protein SEB
tai to hop & cac didu kién nhiét do khac nhau
la 30°C va 37°C véi cung ndng do chat cam
tmg IPTG 0,5 mM va thu mdu sau 5 gio. Pa
t6i wu hoa duge nhiét do cam ung 1a 30°C.

T6i wu nong d chdt cam img IPTG: Protein
ngoai lai dugc diéu khién tong hop boi
promoter T7 trén vector pET21a+. Promoter
nay dugc cam Ung bdi sy cd6 mat cua IPTG
trong moi truong nudi cdy [3]. Chung t6i di
tién hanh khao sat kha ning biéu hién protein
SEB tai to hop & cac nong do chit cam ung
IPTG khéc nhau tir 0,1 - 1 mM (0,1 mM; 0,5
mM va 1 mM) & 30°C va thu miu sau 5 gid
cam tng. Két qua cho thiy nong do IPTG tbi
uu cho cam ung 1a 0,1mM.

T6i wu thoi gian cam img: Chang t6i tién
hanh khao sat cac thoi diém thu miu 1a 3 gio,
5 gid sau khi bo sung chat cam tng IPTG véi
ndéng d6 0,1 mM va nudi ciy & 30°C. Két qua
thoi gian cam tng t6i wu 1a 5 gio.

Theo d6, didu kién t6i wu dé cam ung biéu
hién protein SEB trong ching biéu hién BL21
(DE3) 1a & nhiét d6 30°C, nong d6 chit cam
ung 1a 0,1mM sau 5 gio cam tng (Hinh 4).
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~28kD

Hinh 4. Két qua t0i wu hoa cac diéu kién biéu hién
gen SEB trong t€ bao E. coli BL21 (DE3)

Tinh sach protein tai t6 hop SEB

Theo thiét ké vector biéu hién SEB/pET21a+,
khi protein SEB duoc tong hop, no s& ndi
thém 6 acid amin Histidin & phan —COOH.
Pay 1a mot dic diém thuan loi cho viéc tinh
sach san phém, déng thoi cling 14 mot tin hi¢u
dé nhan biét san pham duogc tong hop bing
phuong phap Western Blot. Két qua san phdm
tinh sach chi c6 mot bang duy nhat véi trong
lugng khoang 28 kDa tuong duong trong
luong cua bang biéu hién trudc tinh sach.
Nhu vay ching t6i da thu duoc hoan toan
lwong protein SEB t4i t6 hop tinh sach.

KET LUAN

ba phéan 1ap dugc 04 chung S. aureus tir cac
vu ngd doc va tach dong thanh cong gen ma
héa cho nodi doc t6 SEB trong vector tich
dong  SEB/pJET, vector biéu hién
SEB/pET21a+ va biéu hién thanh cong trong
chung E. coli BL21(DE3). Piéu kién téi uu
cho biéu hién gen SEB trong chiing
BL21(DE3) la 30°C véi néng do chit cam
ung 1a 0,1mM trong thoi gian cam ung la 5
gio. Pa tinh sach thanh cong protein tai to
hop SEB lam nguyén liéu cho viéc tao Kit
phat hién nhanh ngd doc thuc phém do doc tb
tu cdu vang o giai doan sau.

LOI CAM ON

Céng trinh dwoc hé tro kinh phi tir dé tdi:
“Nghién ciu tao khing nguyén tdi t6 hop
Staphylococcal enterotoxin B (SEB) phuc vu
cho kit phat hién nhanh ngo doc thuc phcfm do
déc t6 tu cau vang”, Cong trinh dwoc thuc
hién nho trang thiét bi ciia Phong Céng nghé
sinh hoc moi truong, Vién Cong nghé Sinh hoc

TAI LIEU THAM KHAO

[1]. Bruce A. G., Kermit D. H. (2009), CBRNE -
Staphylococcal Enterotoxin B,

182 http://www.Irc-tnu.edu.vn



Nghiém Ngoc Minh va Dtg

Tap chi KHOA HOC & CONG NGHE

86(10): 179 - 183

http://emedicine.medscape.com/article/830715-overview.

[2]. Bui Thi Mai Huong, Zahid Hayat Mahmud
(2010), Toxigenicity and genetic diversity of
Staphylococcus aureus isolated from Vietnamese ready
—to — eat foods,

www.elsevier.com/locate/foodcont

[3]. P& Thi Huyén, Bli Hong Van, Van Thi Nhu
Ngoc, Truong Van Dung, Truong Nam Hai (2009),
Biéu hién gen ha5 mid hoa khang nguyén
Hemagglutinin (HA) caa virus cim A/H5N1 trong
Escherichia coli, Tap chi Cong ngh¢ sinh hoc, 7(2),
185-192.

[4]. Huang L. Y., Bergdoll M. S. (1970), The primer
structure of staphylococcal enterotoxin B, J. Biol.
Chem, 245, 3518-3525.

[5]. Lam Qubc Hung (2009), Phong chéng ngd doc
tai Viét Nam nam 2008, du bao va giai phap phong

SUMMARY

chéng ngd doc thuc ph?im nam 2009, Cuc an toan vé
sinh thuc phém,
http://vfa.gov.vn/news.asp?1D=21322.9

[6]. Lee J. S., Dyas B. K., Nystrom S. S., Lind C. M.,
Smith J. F., Ulrich R. G. (2002), Immune protection
against staphylococcal enterotoxin-induced toxic
shock by vaccination with Venezuelan equine
encephalitis virus replicon, J. Infect. Dis, 185, 1192-
1196

[7]. Stelma G. N., Bergdoll M. S. (1982), Inactivation
of staphylococcal enterotoxin A by chemical
modification, Biochem. Biophys. Res. Commun,
105(1), 121-126.

[8]. Valdepitte J. et al (2003), “Basic laboratory
procedures in clinical bacteriology’. WHO. Second
edition

OPTIMIZATION OF PROTEIN EXPRESSION POSSIBILITY
AND PURIFICATION OF ENTEROTOXIN STAPHYLOCOCCAL ENTEROTOXIN B (SEB) IN
STAPHYLOCCOCUS AUREUS STRAINS ISOLATED FROM FOOD POISONING

Nghiem Ngoc Minh*, Hau Thi Thu Trang, Nguyen Hoai Thu

Institute of Biotechnology

Staphylococcal enterotoxin B of the bacterium Staphylococcus aureus is one of the most dangerous causes of
food poisoning. In this study, for the purpose of expression and purification of protein SEB natural form, we have
carried out the isolation, separation of the SEB gene; designed expression of SEB/pET2la+ which carries the
coding gene for antigen recombinant SEB at toxic natural form; and were successful in expression in bacterial
cells E. coli BL21 (DE3). The conditions for increasing the SEB gene expression has been studied and optimized.
Results showed that the recombinant SEB protein was approximately 28 kDa in size and optimal induction
conditions is 5 hours at 30°C with 0,1 mM IPTG. Also in this study, the recombinant SEB protein was
successfully purified by nickel resin column. The purification product has already served as materials for creating
the recombinant SEB protein in non - toxic mutant form, as materials for creating rapid detection of food
poisoning by S. aureus Kit in other studies.

Key words: Staphylococcus aureus, SEB, recombinant protein, enterotoxin, foods poisoning.
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