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TOM TAT

Tu céu vang Staphylococcus aureus (S. aureus) san sinh ra 11 loai doc t va 20 doc t6 rudt (tir SEA dén

SEE, tir SEG dén SER va SEU). Trong do, doc t6 ruét nhom B (Staphylococcal enterotoxin B - SEB) la dang
doc t6 chiu nhiét gdy bénh duong rudt thuong gip trong cac vu ngd doc thuc phim lién quan dén tu clu. Cac
triéu chimg ctia nhiém doc SEB khoi phat 1a sbt dot ngot, khoang 40-41°C, én lanh, nhirc du, dau co va ho
khan. Truong hop ndng, bénh nhan cim thdy kho thd va tirc nguc. Khi an phai doc t6, bénh nhén bi viém rudt
dan t6i budn nén, ndén va tiéu chay. Miéc du SEB khong dugc coi la doc td gly chét, nhung v6i mie do phoi
nhiém cao ¢6 thé dén dén nhidm tring, sdc va tir vong. Trong nghién ciru nay, dé san xuit khang thé don dong
dac hiéu cho SEB, khang nguyén tai o hop SEB da loai bo doc tinh dugc dung dé gdy mién dich trén chudt tao
té bao lympho B mén cam khang nguyén. Té bao lympho B min cam khang nguyén thu duoc tir lach va hach
ctia chudt duoc dung hop voi té bao Myeloma dé tao dong té bao lai hybridoma sinh khang thé don dong. Bing
phan tmg ELISA va Western blot, ching t6i di sang loc dugc dong té bao lai tiét khang thé don dong dic higu
cho khang nguyén SEB. Két qua thu dwoc tir nghién ctru nay cho thdy, khang nguyén tii td hop SEB co6 kha
ning gy dap ung mién dich ¢ chugt BALB/c tao khang thé don dong khang lai khang nguyén SEB. Khang thé

don dong tao ra s€ dugc su dung dé ché tao que thir phat hién nhanh doc 6 SEB trén co s6 sic ky mién dich.

Tir khéa: ELISA, khdang nguyén tdi t6 hop SEB, khing thé don dong, té bao lai hybridoma, western blot

DAT VAN BE

Tu cau vang S. aureus la mot trong nhitng
nguyén nhan chinh gay ngd doc thyc phim do ching
tiét ra cac doc td rudt staphylococcal enterotoxins
(SEs). Trong d6, doc t&6 SEB bén v6i nhiét 1a tac
nhan chinh thudéng gip nhat trong cac vu ngd doc
thuc pham do S. aureus (Jones, Khan, 1986). SEB
hoan chinh bao gdm mot trinh tu tin hiéu (signal
peptide) gdbm 27 amino acid & diu N (Jones, Khan,
1986). SEB ¢ dang hoat dong 1a 1 chudi polypeptide
don gdbm 239 amino acid voi khdi lugng phén tir
khoang 28,336 kDa. Céu trac khong gian cua SEB
gdm: 7 viing xoan o; 14 phién gip nép B va mot cau
nbi disulfite ndi cysteine & vi tri 120 va 140 (Kijek et
al., 2000). Protein SEB hinh thanh 2 ving ciu trac
dac biét phuc tap dugec dong gdi nhd gon chat chg,
cho phép SEB chéng lai su tac dong cla cac protease
trong dich rudt, da day nhu trypsin, chymotrypsin va

papain (Le Loir ef al., 2003). SEB 1a m¢t siéu khang
nguyén, né lién két tryc tiép voi phan tir phirc hop
tuong mé 16p II cia té bao trinh dién khang nguyén
va ving VB cta thu thé té bao T theo cach thirc
khong dic hiéu khang nguyén, din dén san sinh
luong 16n cytokine 1a chat trung gian giy doc cua
SEB (Stiles et al., 2001). SEB gay doc cho duong
tiéu hoa, dudng ho hap, cic vét thuong, thim chi c6
thé xam nhép qua da lanh, ¢6 thé phan tan vao thirc
an, ngudn nudc hoic trong khong khi. Vi viy, SEB
duoc liét ké vao danh muc cac tdc nhan sinh hoc st
dung trong chién tranh va khung bd sinh hoc (da
Cunha et al, 2007). Do d6, viéc phat trién cac ky
thuat c6 kha ning phat hién nhanh doc t6 SEB dong
vai trd cuc ky quan trong va c6 y nghia to 16n trong
cong tac phong bénh. Co nhidu phwong phap mién
dich hoc khac nhau dé phat hién doc té rudt cua tu
cau trong cac mau thuyc phdm nhu phuong phap
khuéch tan mién dich, mién dich phéng xa, phan Ung
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ELISA va que thr nhanh. Hién nay, cic que thi
nhanh dua trén co so sic ky mién dich 1a lya chon tbi
rru dé phat hién nhanh va chinh xac cac tac nhan sinh
hoc cu thé 14 vi khuén, virus, bao tir vi khuan... ngay
tai hién truong cho két qua trong vai phut bay cling
la dang que thu duoc st dung phd bién, rong rii
trong nhiéu linh vyc nhu chin doan bénh trong y
hoc, phat hién cac chat gay nghién, ddu vét trong
khoa hoc hinh sy, phat hién doc chét... Que thir dang
sdc ky mién dich ma co s la phan tmg dic hiéu giita
khang nguyén va khang thé dic hiéu cia n6. Phan
ng dugce thyc hién trén mang mong theo kléu sac ky
nén dang que thir nay duoc goi la sdc ky mién dich.
bé san xuat dugc que thir nhanh dya trén co s6 sic
ky mién dich cho chan doan SEB doi hoi phai tao ra
dugc khang thé don dong phan tng dic higu véi
khang nguyén SEB. Trong nghién ciru nay, protein
tai to hop SEB dugc su dung lam khang nguyén gay
mién dich cho chudt dé san xuit khang thé don dong
dac hiéu cho khang nguyén SEB cua S. aureus.

VAT LIEU VA PHUONG PHAP
Vit liéu
Protein tai t6 hop sach SEB dang dot bién loai

doc tinh do Phong Cong nghé¢ sinh hoc mdi truong,
Vién Cong ngh¢ Sinh hoc cung cap.

Chudt BALB/c thuan ching va t& bao Myeloma
Sp2/0 do Khoa thu y, Hoc vién Nong nghié¢p Viét
Nam cung cap.

Dung dich PBS 1x, Tween 20 (Sigma, M¥).

HRP conjugated anti-Mouse, khang nguyén
Staphylococcal  enterotoxin, TMB  (3,3°,5,5°-
Tetramethylbenzidine), HCL 1M, Bicarbonate,
Bovine Serum Albumin (BSA).

Phwong phap
Gay mién dich cho chugt

Chudt dugc gy mién dich bing phuong phap
tiém vao gan ban chan. Khang nguyén dugc dung dé
gdy mién dich cho chudt 1a protein tai to hop SEB
tinh khiét. Khang nguyén duoc tron véi chit bo trg 1a
freund's complete adjuvants va freund's incomplete
adjuvants (invitrogen). Chudt dugc gdy mién dich 3
1an, mdi 1an cach nhau 3 ngay. Ngay thtr 10 ké tir khi
gay mién dich, chudt duoc giét va thu té bao lympho
B ¢ lach, & hach ben va dugc sir dung dé dung hop
v6i té bao Myeoloma Sp2/0.

Tao dong té bao lai sinh khdng thé don dong
24
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Quy trinh tao dong té bao lai sinh khang thé don
dong duoc thuc hién theo phuong phéap cuia Kohler
va Milstein (Kohler, Milstein, 1975). Cu thé, té bao
Myeloma Sp 2/0 va té bao lympho B dugc tron véi
nhau theo ty 18 1:10, sau d6 ly tam té bao ¢ téc do
1000 vong/phut trong 5 phut va thu can té bao. Nho
0,3 ml dung dich PEG 50% (M.W. 1450; Sigma) vao
can té bao va u 60 gidy ¢ nhiét do phong, sau do bd
sung tiép 10 ml méi truong té bao DMEM
(Invitrogen) vao, ly tim t& bao & téc doc 1000
vong/phut trong 5 phut va thu cén te bao. Sau khi
loai bo dich noi va hoan nguyén cén té bao trong moi
truong chon loc DMEM c6 bd sung hypoxanthine
aminopterin thymidine - HAT, 150 pl dung dich té
bao s& dugc dua vao mdi giéng trén dia 96 giéng va
u trong tu 4m 37°C. Sau 10 ngay, loai bé dich nuobi
chy té bao va thém vao mdi giéng 150 pl méi truong
chon loc DMEM cé bo sung hypoxanthine thymidine
- HT. Sau 2-4 ngay, tién hanh kiém tra kha nang tiét
khang thé don dong cua cac dong té bao lai bang
phan tmg ELISA va Western blot dé sang loc céc té
bao duong tinh.

Tdch dong (cloning) té bao lai hybridoma

Céc té bao lai tiét khang thé don dong dugc tach
dong bang phuong phép pha loang gi6i han va chon
giéng trong dia nudi cdy t& bao co chira té bao lai
(hybridoma) cho két qua ELISA duong tinh cao
nhit. Sau d6, té bao lai dwoc pha lodng dé dat 1 té
bao/100 pl/giéng, nuoi cay té bao & 37°C véi 5%
CO,. Kiém tra lai kha nang sinh khéng thé don dong
bang phan tmg ELISA. Chon ra dong té bao c6 hiéu
gia khang thé cao nhat, nhan 1én véi luong 16n dé
bao quan hoac tiém vao 6 bung chudt, thu dich bang.

Phwong phdap ELISA dé sang lpc dong té bao lai
tiét khing thé don dong

Nguyén tic ciia phuong phap ELISA la khang thé
don dong dic hiéu s& két hop véi khang nguyén la
protein tai to hop SEB. Sy két hop giita khang nguyén
va khang thé nay s& dugc phat hién thong qua mot
khang thé cong hop dic hiéu loai gin enzyme va mot
co chat hién mau. Cac budc tién hanh nhu sau: gin
dia ELISA véi 100 pl khang nguyén 1a protein tai to
hop SEB qua dém & ndng do thich hop. Rira dia
ELISA da dugc gan khang nguyén bang dung dich rira
(PBS + 0,05% Tween 20) dé loai bo nhimng khang
nguyén khéng gin vao bé mit ban. Che chin dia
ELISA bang 300 pl dung dich rira ¢6 b sung 5% sira
gly; 0 dia ELISA trong 1 h & 37°C; rira dia ELISA
bang dung dich rira. Cho khang thé don dong (1a dich
nudi cdy té bao lai tiét khang thé) vao 100 pl/giéng; u
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dia ELISA ¢ 37°C trong 1 h; rira dia ELISA bang
dung dich rira. Cho 100 pl/giéng khang thé cong hop
(Horseradish peroxidase conjugated goat anti-mouse
IgG, Invitrogen) dic hiéu loai gén enzyme vao, i dia
ELISA ¢ 37°C trong 1 h; rira dia ELISA bang dung
dich rira. Cho 100 pl/giéng dung dich co chét hién
mau TMB, u dia ELISA & 37°C trong 10 phut, dimg
phén tg bang cach bd sung 50 pl H,SO4 IN vao. Do
gia tri ODyso (mat d¢ quang hoc) bf?lng doc ELISA va
danh gia két qua. Theo kinh nghiém nhiing giéng c6
gid tri OD > 0,5 dugc coi 1a duong tinh, tirc 1a c6 mat
ctia khang thé dic hiéu v6i khang nguyén SEB.

Phuwong phap Western blot

Puogc thuc hién theo phuong phap cua Daniel
(Daniel ef al.,1996), cu thé 1a protein tai t hop SEB
sau khi chay dién di trén gel polyacrylamide 12%
dugce chuyén sang mang PVDF. Qué trinh chuyén
mang duoc thuc hién ¢ 4°C, trong 2 h, hiéu dién thé
100 V. Mang PVDF nay dwgc u voi khang thé 1
trong 3 h, sau d6 dugc nhudm tiép véi khang thé 2

Sau 5 ngay nudi cay

Sau 7 ngay nuéi cay

gdn enzym cong hop khang thé pha lodng 10.000 lin
trong 5% stra gdy, ldc trong 2-3 h. Cudi cting, mang
dugc ngam trong dung dich hién mau trong diéu kién
khong c6 anh sang dén khi quan sat thiy cac bing
mau hién rd rang.

KET QUA VA THAO LUAN

Sang lgc cac té bao lai hybridoma tiét khang thé
don dong bang phin ing ELISA

Dé tao dugc dong té bao lai sinh khang thé don
dong khang doc tb SEB, ching t6i tién hanh lai té
bao Myeloma Sp2/0 véi té bao lympho B man cam
khang nguyén. Sau khi tién hanh dung hop 2 loai té
bao nay, nudi cdy trén méi trudng chon loc HAT va
HT, chung t6i tién hanh kiém tra toan b s giéng
dudi kinh hién vi soi ngugc voi do phong dai 10 x 20
va d4anh dau nhitng giéng c6 té bao lai. Hinh 1 1a anh
té bao lai hybridoma thu dugc & cac thoi diém nudi
cdy khac nhau.

Sau 10 ngay nuéi cay

Hinh 1. Té bao lai hybridoma & cac thoi diém nudi cay khac nhau.

Bang 1. Két qua lai (fusion) gira t& bao Myeloma Sp2/0 va t& bao lympho B clia chudt BALB/c dwgc gay mién dich voi

protein tai t& hop SEB.

S6 lwong té bao dung dé lai

Séd"an Oi 2 r 2 r Ty 1é % Sé 'én
Lan lai chytebso  Tenosé . Tengsé iyt
(fusion)  Té bao Té bao dung (dia 96 gé t% bao géo f;i lailgiéng nuéi
Myeoloma lympho B gieng) y cay tée bao

1 2x10 2x10° 8 768 720 93,75

2 2x10 2x10° 8 768 680 88,54

3 2x107 2x10° 8 768 739 96,22

4 2x10 2x10° 8 768 744 96,87
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Trong nghién ctru nay, chung t6i tién hanh 4 dot
thi nghiém khac nhau dé san xudt té& bao lai
hybridoma tiét khang thé don dong. Mdi dot thi
nghiém, sau khi lai giira té bao Myeloma Sp2/0 va té
bao lympho B man cam khing nguyén, chung toi
tién hanh nudi cdy té bao trén 8 dia nudi ciy té bao
96 giéng va két qua dugc trinh bay trong bang 1.

Két qua bang 1 cho thiy, ty 1€ lai tao thanh cong
té bao lai 13 rit cao, ty 1& cac giéng nudi cdy co té
bao lai dao dong tir 88,54-96,87%. Cu thé, & lan lai
thir nhat c6 720/768 giéng nudi cdy té bao co té bao
lai, dat 93,75%; l4n lai thr hai c6 680/768 giéng co
té bao lai, dat 88,54%; lan lai thr ba c6 739/768
giéng c6 t& bao lai, dat 96,22% va & lan lai thir tu
cho két qua cao nhét voi 744/768 giéng co té bao lai,
dat 96,87%.

Dé sang loc dugc cac dong té bao lai tiét khang
thé don dong mong mudn, dich nuéi cy té bao cia
tat ca cac giéng c6 té bao lai di duoc thu nhan va
dung cho phan tng ELISA. Trong nghién ctru nay,
khang nguyén dung dé gay mién dich cho chugt ciing
nhu dung de gin ban ELISA (200 ng/giéng) la
protein tai t6 hop SEB duoc biéu hién trong h¢ E.
coli. Mic du protein tai tb hop SEB da dugc tinh ché
trude khi sir dung, nhung ty 1é protein ¢6 ngudn gbe
tir E. coli con sot lai 13 rat 16n. Piéu nay cing ¢6
nghia 1 s& c6 3 kha niang xay ra ddi voi té bao lai
dugc sinh ra, bao gdm: (1) té bao lai dwoc tao ra
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nhung khong tiét khang thé don dong dic hiéu, (2)
té bao lai tiét khang thé don dong ddc higu cho
khang nguyén SEB va (3) té bao lai tlet khang thé
don dong déc hiéu cho protein c6 ngudn goc tur E.
coli. Dé sang loc va thu nhan duogc ding té bao lai
tiét khang thé don dong dic hiéu cho khang nguyén
SEB, hai loai khang nguyén la protein tai to hop
SEB va vi khuan E. coli ching BL21 di dugc st
dung mot cach riéng ré dé gin ban ELISA. Két qua
sang loc té bao lai tiét khang thé don dong bang phan
ung ELISA dugc trinh bay ¢ bang 2.

Bang 2 cho thdy, & lan lai thir nhét c6 15/720
giéng (2,08%) va lan lai tha 3 c6 25/739 giéng
(3,38%) déu cho két qua ELISA duong tinh khi st
dung hai loai khang nguyén gin ban riéng ré 1a
protein tai td hop SEB duoc biéu hién trong h¢ E.
coli ching BL21 va vi khuén E. coli chung BL21. Tir
két qua nay cho thdy, mic du protein tai to hop SEB
da duoc tinh ché trudce khi dung nhung protein cia vi
khuén E. coli van con sét lai va chua duogc loai bo
hoan toan, diéu nay ciing c6 nghia 14 khang nguyén
protein tai tb hop SEB di duoc tinh ché dung dé gay
mién dich cho chuét BALB/c dé san xuét khéang thé
don dong c6 1an ca khang nguyén 1a protein cla vi
khuédn E. coli con sét lai va khang thé don dong duoc
tao ra cho két qua ELISA dwong tinh véi ca 2 loai
khang nguyén gin ban la khang thé dic hiéu cho
protein ctia vi khuén E. coli.

Bang 2. Két qua sang loc té bao lai tiét khang thé don dong déc hiéu véi khang nguyén SEB bang phan (ng ELISA.

Két qua phan (ng ELISA

S dung khang nguyén
gan ban 1a protein tai té

S6 giéng cho két qua dwong

St dung khang tinh vé&i khang nguyén SEB,

- Tong so hop SEB dwoc bidu hign ~ "gwyenganbanlavi . o6 vi khuan E. coli
Lan lai gieng T 2 P khuan E. coli ching .
‘2 ttr vi khuan E. coli ching chiang BL21
kiém tra BL21
BL21
S6 giéng TvIe% S6 giéng vIe% S6 giéng vIe%
dwong tinh ' dwong tinh ' dwong tinh '
1 720 15 2,08 15 2,08 0 0
2 680 18 2,64 17 2,5 1 (5A3)* 0,15
3 739 25 3,38 25 3,38 0 0
4 744 23 3,09 22 2,95 1 (8F11)* 0,13

Ghi chu: *5A3 va 8F11 la ky hiéu tén clia 2 dong t& bao lai cho két qua dwong tinh véi khang nguyén SEB, am tinh véi E.

coli chiing BL21.

Dbi voi 1an lai thir 2, c6 18/680 giéng (2,64%)
cho két qua ELISA duong tinh véi khang nguyén
gin ban la protein tai to hop SEB, trong khi chi ¢6
17/680 giéng (2, 5%) cho két qua ELISA dwong tinh
voi khang nguyén gén ban 1a vi khuan E. coli, diéu
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nay ciing c6 nghia 1a trong sb 18 giéng cho két qua
ELISA duong tinh thi ¢6 17 giéng (94,44%) co
khang thé don dong dac hiu cho khang nguyén la
protein ctia vi khuén E. coli va chi c6 1 giéng
(5,56%) c6 khang thé don dong dic hiéu cho khang
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nguyén la SEB ma khong bit cip chéo véi khang
nguyén la vi khuén E. coli. Tuong ty, & 1an lai thir 4
cb 23/744 giéng (3, 09%) cho két qua ELISA duong
tinh v6i khang nguyén gén ban 1a protein tai t6 hop
SEB, trong khi chi c6 22/744 giéng (2, 95%) cho két
qua ELISA duong tinh v6i khang nguyén gan ban la
vi khuan E. coli. Piéu nay cho thiy, trong sb 23
giéng cho két qua ELISA duong tinh thi c6 22 giéng
(95,65%) c6 khang thé don dong dic hiéu cho khang
nguyén 14 protein ctia vi khuan E. coli va chi ¢6 1
giéng (4,35%) c6 khang thé don dong dic hiéu cho
khang nguyén 1a SEB ma khong bét cip chéo véi
khang nguyén 13 vi khuén E. coli. Nhu vy, sau 4 lan
lai, chung t6i da lai tao thanh cong 2 dong té bao lai
hybridoma (k¥ hiéu 1a 5A3 va 8F11) tiét khang thé
don dong déc hiéu cho protein khang nguyén SEB.

Western blot

Khing nguyén ding dé giy mién dich cho
chudt BALB/c dé san xuat khang thé don dong
cling nhu dung dé gin ban ELISA dé sang loc
khang thé don dong 1a protein tai t6 hop SEB dugc
biéu hién trong hé vi khuén E. coli ching BL21.

116 kDa
62,2

45
35
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A

Protein tai t& hop sau khi biéu hién ra di duoc tinh
ché va kiém tra trén gel SDS-PAGE. Két qua chay
dién di trén gel SDS-PAGE chi nhin thiy c6 mot
bing protein duy nhit trén gel SDS-PAGE véi kich
thude nhu du kién 1a 28 kDa (Hinh 2A). Dé kiém
tra kha ning bat cip dic hiéu ctua khang thé don
dong dugc tao ra véi khang nguyén 13 protein tai to
hop SEB, phan trng Western Blot da dugc sir dung.
Trong phan mg Western Blot, ngoai protein tai to
hop SEB, vi khuan E. coli chung BL21 khong mang
gen SEB cling nhu khong mang protein tai t6 hop
SEB dugc sir dung ddng thoi dé kiém tra xem co
hay khong sy bét cip chéo cua khang thé don dong
duoc tao ra véi vi khuan E. coli chung BL21. Két
qua thu dugc tr phan rng Western blot (Hinh 2B)
cho théy, khéang thé don dong tao ra chi bat cap dac
hiéu véi khang nguyén 1a protein tai t hgp SEB ma
khong bit cip chéo voi khang nguyén 1a vi khuan
E. coli ching BL21. Kich thudc bang protein phan
ng v6i khang thé don dong la khoang 28 kDa
(hinh 2B), ding nhu dy kién va dung véi kich
thuge bang protein tai t hop SEB thu dugc sau khi
tinh ché va chay trén gel SDS-PAGE (Hinh 2A).

1 2 3

70 kDa
40

28

15

10

B

Hinh 2. Két qua chay dién di protein trén gel SDS-PAGE (A) va phan (rng Western blot (B) dé kiém tra kha n&ng bat cip
d&c hiéu clia khang thé don dong dwoc tao ra (dong 8F11) véi khang nguyén 1a protein tai t& hop SEB.1: Protein tai té hop
SEB tinh sach; 2A: Protein chudn (Fermentas, My); 2B: Protein chuan c6 mau (Fermentas, My); 3: protein ca vi khuén E.

coli chiing BL21.
KET LUAN

Chung toi da san xuét thanh cong khang the don
dong dac hiéu cho doc t6 SEB co ngudn gbc tir
Staphylococcus aureus. Két qua nay s& 13 co sé viing

chic dé ché tao que thir phat hién nhanh doc t6 SEB
duya trén co so sac ky mien dich.

Loi cdm on: Bai bdo dwoc thuc hién tw trong
khuon kho cua dé tai cap nha nuéc “Nghién ciru
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ché tao que thir phat hién nhanh déc 1o
Staphylococcal enterotoxin B (SEB) ciia tu cau
vang" ma sé KC.04.14/11-15. Chiing t6i xin cam on
sw hé tro ciia B¢ Khoa hoc va Céng nghé trong qud
trinh thyc hién nghién ciru nay.
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SUMMARY

Staphylococcus aureus (S. aureus) produces 11 types of toxins and more than 20 different Staphylococcal
enterotoxins (SEs), including SEA to SEE, SEG to SER and SEU. Among them, enterotoxin type B
(Staphylococcal enterotoxin B - SEB) is quite heat stable and causes gastrointestinal diseases in food
poisoning. The symptoms of SEB intoxication begin with the onset of sudden fever, about 40°C to 41°C, chills,
headache, muscle aches and dry cough. Some patients feel shortness of breath and chest pain. Although SEB is
not considered lethal, high level of exposure can lead to shock and death. Therefore, a nontoxic SEB
recombinant antigen was produced to immunize mice to create B lymphocytes. Myeloma cells were fused with
the B lymphocytes to generate hybridoma lines. The screening of monoclonal antibodies for the SEB antigen
was determined by ELISA and Western blot tests. This study demonstrates that an SEB recombinant antigen
can immunize a response against SEB in BALB/c mice. The production of monoclonal antibodies will be used
to make a rapid detection strip for SEB based on immunochromatography.
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