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Tém tit: Cac doc o rudt clia tu cau la mot trong nhirg nguyén nhan chu yéu giy ngd doc thuc
pham trén thé gioi. Myc tiéu cua nghién ctru nay la tao que thir phat hién nhanh va dong thoi cac
doc t6 rudt tu cau thuong gap, bao gom SEA, SEB, SEC;, SED va SEE trong stta dya vao ky thuat
sic ky mién dich canh tranh. pé dat muc tiéu nay, doc td rudt tu clu SEC, duoc san xudt va tinh
sach bé“mg con dudng tai t6 hop va sau d6 duoc ) dinh 1én hat nano cac bon dé tao cong hgp phat
hién. Bén canh do, khang thé da dong IgY khéng cdc doc t6 rudt tu ciu (SEA, SEB, SEC;, SED va
SEE) va IgY khang Bovine serum albumin (BSA) ciing dugc tao ra va tinh sach truée khi dugce in
Ién vach thir nghiém va vach kiém ching cua que thu sic ky mién dich canh tranh. Cac két qua
nghién ciru vé viéc san xuit SEC, trong t& bao Escherichia coli BL21 da chi ra rang diéu kién
thich hgp dé thu nhan doc t6 nay 1a nudi lic 150 vong/phut & 30°C; néng do chat cam tng
isopropyl B-D-1-thiogalactopyranoside (IPTG) 1a 0,5 mM; thoi gian cam tng la 8 gio. Céac thong
s0 thich hop dé tao que thir cling da duoc xac dinh 1a: lugng khang thé IgY khéang cdc doc t6 rudt
tu cau (SEA, SEB, SEC,, SED va SEE) can c6 dinh tai vach thir nghiém 13 0,6 pg/que thir c6 do
rong 4 mm; lugng khang nguyén cong hop can sir dung 1a 2 pl. Ngudng phat hién ciia que thir dbi
v6i cac doc to SEA, SEB va SED trong sira 1a 30 ng/ml; d6i voi SEC; va SEE 1a 9 ng/ml. Toan b
thoi gian phan tich dién ra trong 30 phit.

Tir khéa: Doc td rudt tu cau, ky thuat sic ky mién dich, sita, que thir.

1. it véan dé

Nguyén nhin ngd doc thuc pham do tu cau
1a nguoi bi ngd doc da tiéu thu cic doc tb ruot
tu clu (staphylococcal enterotoxin - SE) tdn tai
san trong thyc pham, do cdc ching tu cau c6
coagulase dwong tinh, dic biét 12 tu cau vang
(Staphylococcus aureus) téng hop nén. Cho dén
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nay, 22 loai doc t rudt tu cau da duoc théng ké
bao gom céc ddc td c6 hoat tinh gdy ndn va cic
protein giéng ddc td rudt tu clu chua duoc kiém
tra hoat tinh giy non [1]. Trong s6 cdc doc t6
rudt tu clu trén, 5 loai doc t6 rudt tu cau bao
gom SEA, SEB, SEC, SED va SEE dugc biét Ia
nguyén nhan chii yéu gy ngd doc thyc pham.
Theo théng ké & Anh tir ndm 1969 dén 1990,
79% céc ca ngd doc thuc pham c6 nguyén nhan
do ddc t6 rudt tu cau: chi tinh riéng doc té SEA
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da gay ra 56,9% cac vu ngd doc thuc phém, ca
hai doc t6 SEA va SED (15,4%), SEB (3,4%),
SEC (2,5%), ca SEB va SED (1,1%) [2].

Hién nay, dé phét hién doc t6 rudt tu cau,
ngudi ta thuong sir dung cic sinh phim thwong
mai dya trén ky thuat ELISA nhu
RIDASCREEN SET (R-Biopharm, Darmstadt,
buc) va VIDAS (BioMérieux, Marcy L Etoile,
Phép) [3]. Nhiing sinh pham nay thuong sir
dung khéng thé da dong va khang thé don dong
tor tho, tu chudt [4]. Tuy nhién, vung Fc cua
khang thé IgG tir tho va chudt phan ing manh
va khong dac hi€u voi protein A cua S. aureus
nén c6 thé giy ra hién twong dwong tinh gia khi
st dung cac by sinh phém nay [4]. Mit khac,
gia thanh sinh pham cao, thoi gian xét nghiém
thuong kéo dai tir 2 dén 3 gio va yéu cau ky
thuat vién c¢6 trinh d9 ciing la cac yéu t6 han ché
su img dung ciia cac sinh pham nay ¢ Viét Nam.

Do vdy, can phét trién mot phuong phdp
phan tich sang loc méi, c6 gia thanh thap, thoi
gian phan tich ngin, thyc hién don gian va
tranh dugc hién tugng duong tinh gia do sy co
mat cua protein A. Trong nghién clru nay,
chung t6i da nghién ctru ché tao que thir phat
hién nhanh déng thoi nam loai doc tb rudt tu
cau thuong gip 1a SEA, SEB, SEC,, SED va
SEE trong sira dya trén k¥ thuat sic ky mién
dich canh tranh sir dung khang thé da dong IgY
do ching t6i tu san xuat. Uu diém co ban cua
khang thé IgY so véi IgG 1a c6 thé san xuét véi
liéu Iugng 16n, gia thanh ré va dac biét 1a khong
c6 phan ing vai protein A [5].

2. Vit liéu va phwong phap nghién ciru

2.1. Vat liéu nghién cuu

Dong té bao E. coli BL21 mang plasmid
pGS-21a-sec; chita gen ma hoa doc t6 rudt C,

ctia tu cau (SEC,) duoc cung cap boi phong
Cong ngh¢ Gen, Trung tdm Nghién ctru va Phat
trién Coéng nghé¢ Sinh hoc, Vién Coéng nghé
Sinh hoc va Céng nghé Thuc pham, Truong
Pai hoc Bach khoa Ha Noi. Cac doc td rudt tu
cau chuan SEA, SEB, SECI, SED va SEE c6
ngudn gbe tir Toxin Technology, My. Cac hoa
cht tinh khiét khac c6 ngudn gdc tir Sigma.

2.2. Phuwong phdp nghién cuu

2.2.1. Biéu hién va tinh sach protein SECI
tdi 16 hop

Trong mdt nghién cuou khac, ching t6i da
tao dugc dong t& bao E. coli BL2] mang
plasmid pGS-2la-sec; biéu hién SEC1 ¢ trang
thai dung hop v&i dudi His (két qua chua cong
bd).

Dé san xuat SECI téi to hop trong E. coli,
dong té bao chuyén gen dugc nudi ciy trong
mbi trudng LB 16ng ¢6 bd sung thém 100 mg/l
ampicillin. Canh truong dugce nudi ¢ 30°C hodc
37°C trong diéu kién lic 150 vong/phiit cho dén
khi ODggonm khoang 0,8 thi bd sung chit cam
tmg IPTG va tiép tuc nudi cay & cling didu kién.
DPé thu hdi sinh khéi, 10 ml canh trudng dugc
ly tim ¢ 10000 g trong 5 phuat. Sau khi loai bd
dich néi, 1 ml dung dich PBS duoc bo sung vao
6ng va tién hanh siéu 4m trong dd voi mdy
VCX130 trong 1 phit voi ché do siéu am 10
gidy, nghi 30 gidy, cong suét t&i da 130W. Sau
khi ly tdm, dich protein thé chira SEC; dugc
tinh sach bang Kit His Mag Sepharo™Ni (GE
Healthcare) bdi dém lién két (20mM Sodium
Phosphate pH 7,4: 500mM NaCl, 30 mM
immidazole) va dém rua gidi (20mM Sodium
Phosphate pH 7,4: 500 mM NaCl: 500 mM
immidazole).

Protein t4i to hop dugc kiém tra dién di bién
tinh protein SDS-PAGE (12,5%), tién hanh
theo cdc phuong phap cua Laemmli [6].
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2.2.2. Ché tao khdng thé IgY khdng BSA va
khdng thé 1gY khdng cdc doc t6 rudt tu cau

Ga dugc gdy mién dich dé san xuat khang
thé da dong IgY khang BSA va khing thé da
dong IgY khang cic doc t6 rudt tu cau SEA,
SEB, SECI1, SED va SEE theo quy trinh san
xudt khang thé IgY cua Agro-Bio 2011 [7]:
Khang nguyén BSA va khing nguyén 1a 5 loai
doc t6 rudt tu cau (SEA+ SEB+ SEC+ SED+
SEE), ga Leghorn tring mua tir Cong ty cd
phan Giéng gia cam Ba Vi. Sau khi dé trimg
duoc hai tuén, ga duoc tiém 2 tudn mot 1an véi
Img khang nguyén la BSA hodc 100ng khang
nguyén 5 loai doc td rudt tu cau (SEA+ SEB+
SEC,+ SED+ SEE), gdm 20ng mdi loai doc t,
b6 sung ti dugc Freund’s complete adjuvant
(Sigma-Aldrich, USA) trong lan tiém dau tién
va ta duoc Freund’s incomplete
adjuvant(Sigma-Aldrich, USA) trong nhiing 1an
tiém nhic lai. Khdng nguyén tron ldn véi ta
duoc Freund theo ty 1€ 1:1, thé tich tiém vao ga
12 1 ml va tiém bap & hai vi tri bén trdi va bén
phai co nguc. Khing nguyén 1a BSA tiém nhéc
lai 2 1an, khdng nguyén la doc t6 rudt tu cau
tiém nhéc lai 1 1an. Trang dugc thu thap sau 12
ngay tir 1an tiém thir 2 vao ga.

2.2.3. Tinh sach khéng thé IgY

IgY duoc tinh sach tu long dé trung theo
phuong phip duge PetrHokder phat trién nim
2013 [8]: long do trung dugc pha lodng vdi
PBS, ty 1& 1:1, tiép tuc pha lodng trong nudc
dén ty 1& 1:7, chinh pH=5 véi HCI 0,5M, l1am
dong ¢ -20°C, 1am tan bang ¢ nhiét d6 phong va
loc bang gidy loc. Tiép theo, bd sung NaCl vao
dung dich thu duoc sau loc véi nong d6 8,8%,
chinh pH=4 véi HCl 0,5M va dao trén dung
dich trong 2 gid ¢ nhiét 4§ phong, ly tdm 3700g
trong 20 phit. Cudi cling, loai bo dich va hoa
tan can thu duoc trong PBS.

Sau d6, khing thé IgY tiép tuc duoc tinh
sach bang sic ky 4i lyc voi cot “HiTrap IgY

Purification HP” (GE Healthcare) theo hudng
dan cua nha san xuat.

2.2.4. Ky thudt sdc ky mién dich

Cé dinh IgY khdng cdc doc 16 rudt tu cau SE
(A+B+C;+D+E) va IgY khdng BSA [én mang
nitrocelullose

Mang nitrocelullose AE99 (Whatman) dugc
c¢b dinh 1én cdc 14 vinyl Mylar AD back 79373
(Whatman). Khang thé IgY khéng cdc doc td
rudt tu cdu SE (A+B+C,+D+E) va khdng thé
IgY khing BSA duoc phun lén trén mang
nitrocellulose 1an luot & vach thtr nghiém va
vach kiém chung bang thiét bj Linomat V
(CAMAG, Thuy S7). Lugng khang thé vach thir
nghi€ém dugc phun 1&€n mang tr 0,2 pg; 0,6 ug
dén 2 ug/que thar, vach kiém chung 1,2 pg/que
thtr. Vi tri cd dinh cua vach thir nghi€ém va vach
kiém chung lan lugt 1a 25 mm va 30 mm ké tir
dau que thir. Sau d6, mang dugc 0 ¢ 37°C qua
dém dé 1am kho. Sau khi gén thém gidy tham,
mang dugc cit thanh timg que thir c6 bé rong 1a
4 mm bang mdy cat Cutter 4000 (BioDot, Anh).

Chuan bi céng hop phdt hién SEC,-
nanocarbon

Khéang nguyén tinh sach SEC, & dang dung
hop duoc gin véi hat nanocarbon & trang thai
huyén phii theo phuong phdp mé ta bai Koets
[9] nhu sau: 50 pg SEC; chira trong thé tich 500
pl dung dich d&m borat (5 mM; pH 8.,8) duoc
thém vao 1 mg hat nanocarbon & dang dung
dich huyén phu carbon (Maiia) chuira trong dém
borat (5 mM; pH 8,8). Tiép d6, dung dich nay
duoc lic déu trong sudt 3 gio. Sau d6 thém 500
ul BSA (3mg/ml) vao 6ng va tiép tuc tron trong
30 phit. Hon hop dugc rira bang cdch ly tAm
16000g trong 5 phiit, loai bé dich ndi, thém vao
500 pl dung dich dém bao quan (d€m borat 100
mM; pH 8,8, 1% BSA; 0,02% NaN;). Budc rua
duoc 1ap lai 3 lan. Phtrc hop phat hién khéang
nguyén - nano carbon dugc chua trong 500 pl
dung dich dém bao quan, dé trong béng t6i, & 4°C.
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Hinh 1. So db que thir phét hién nhanh cac doc tb
rudt tu cau.
Khang nguyén cong hop va mau duoc tron vio trong
giéng va que thir dwgc cam vao giéng. Néu c6 doc to
rudt tu cau SEA, SEB, SEC1, SED hoic SEE thi chi
xut hién mot vach kiém ching con néu miu 4m tinh
thi xudt hién ca hai vach trén que thir.

Phan tich mau bang que thir

Mbi miu phan tich c6 SEA, SEB, SEC,,
SED, SEE véi néng d6 khdc nhau duoc pha
trong 100 pl dung dich dém chay (100 mM
borat, pH 8,8; 0,5% Casein; 0,1% Tween 20) va
dugc dua vao giéng. Tiép d6, cam que thir vao
giéng va u trong 15 phiit. Sau d6, bd sung 2ul
khdng nguyén- nanocarbon. Quan st két qua
sau 30 phut. Két qua dugc coi 13 duong tinh néu
chi xuét hién vach kiém chung. Nguoc lai, Kkét

| 97,4 kDa
< 66,2 kDa

42,7 kDa

qua dugc coi la am tinh néu xuat hi¢n tin hi¢u
tai ca vach thir nghi€m va vach kiém chirng.

3. Két qua va ban luin

3.1 Téi wu héa diéu kién biéu hién SEC, trong
té bao E.coli BL21

bé thu dugc lugng SEC1 cao nhét, ching
t6i tién hanh thir biéu hién SEC, & cdc diéu kién
ndéng do chit cam tng IPTG, nhiét do va thoi
gian cam trng khic nhau.

T6i wu nong do chat cam iing IPTG: Chiing
t6i tién hanh khao sit kha ning tong hop
protein SEC; tai td hop ¢ cdc ndng do chat cam
g khac nhau tir 0,05 dén 1mM (0,05 mM; 0,1
mM; 0,3 mM; 0,5 mM; 0,7 mM; 0,9 mM;
ImM), nudi lic & 30°C va thu miu sau 5 gio.
Két qua cho thiy néng d IPTG ti wu cho cam
ung la 0,5 mM (Hinh 2A).

T6i wu nhiét do cam vmg va thoi gian cam
img: Ching toi tién hanh khao sit kha ning
tong hop cua protein SEC; tdi to hop trong cic
diéu kién nhiét d6 cam @ng (30°C va 37°C) va
thoi gian cdm tng (2 gio, 5 gido va 8 gid) voi
ndéng do chit cam tng IPTG 0,3 mM. Két qua
tdi wu héa dugce nhiét dd cam ung 1a 30°C va
thoi gian cam ung ti wu 12 8 gio (Hinh 2B).

97,4 kDa
66,2 kDa

42,7 kDa

1 2 3 4 5 6 7 8

B

Hinh 2. Pién di d6 protein SEC; biéu hién & cac diéu kién cam ting
A. Pién di db protein SEC1 biéu hién ¢ cdc ndong do chat cam tmg tir 0 dén 1mM IPTG
Giéng 1-8: ndng d6 IPTG lan lugt 1 ImM; 0,9 mM; 0,7mM; 0,5mM; 0,3mM; 0,1 mM; 0,05mM; OmM;
Giéng 9: Thang protein chuan. B. Dién di do protein SEC1 biéu hién ¢ cac diéu kién nhiét do va thoi gian voi
ndng d6 0,5mM IPTG. Giéng 1: Thang protein chudn, giéng 2-8: diéu kién nhiét d6 va thoi gian 1an luot 1a: 8h,
37°C; 8h30°C; 5h,37°C; 5h,30°C; 2h, 37°C; 2h,30°C; Oh.
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Két luan, diéu kién toi uu dé cam g biéu
hién protein SEC, trong ching biéu hién E.coli
BL21 14 & ndng d6 chat cam ung IPTG 0,5mM,
nhiét d6 30°C sau 8 gid cam ung.

3.2. Tinh sach protein tdi t6 hop SECI

Nhim muc dich tao ra dwgc mot luong 16n
SEC1 ¢ dang tinh sach, chiing tdi tién hanh
nudi té bao E. coli & diéu kién tdi wu (30°C, 0,5
mM IPTG, 8 gio). Theo thiét ké vector biéu
hién pGS-21a-sec;, protein SEC; duogc tao ra &
dang dung hop véi dudi 6 His-GST (6 Histidin-
glutathione-S-transferase) & dau N. Day 1a mot
ddc diém thuén loi cho viéc tinh sach doc td
rudt tu ciu SECI téi tb hop biang phuong phép
sac ky 4i lyc véi dudi His, s dung Kit His Mag
SepharoTMNi. Dé kiém tra d6 tinh sach cua
protein SECI téi t6 hop, dich chiét protein tho
va dich protein sau tinh sach duoc dién di bién
tinh bang k¥ thuat SDS-PAGE. Két qua dién di
(Hinh 3) chi ra rﬁng dich protein tinh sach cho
mot bing duy nhit c6 kich thuéc nam trong
khoang 50-60 kDa, phu hop vdi kich thude ly
thuyét cua protein dung hop 1a khoang 53kDa
(SEA c6 khdi lugng 27kDa, 2 His-GST c6 khdi
luong 26kDa). Nhu vay, ching t6i da thu dugc
protein SEC t4i to hop tinh sach.
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Hinh 3. Pién di dd protein SEC; tdi t6 hop.
Giéng 1: dich chiét tho protein cuia chung E. coli
BL21 chua dugc bién nap; Giéng 2: dich protein sau
tinh sach; Giéng 3: dich chiét thd protein clia ching
E. coli BL21 dugc bién nap véi plasmid pGS-21a-
sec;; Giéng 4: thang chuan protein.

3.3. Tinh sach khdng thé IgY

Dé ché tao ra khang thé IgY lam nguyén
liéu cho que thir sic ky mién dich chiing toi
tach chiét va tinh sach khdng thé IgY khéng
BSA va khang thé IgY khdng cdc doc t rudt tu
cau (SEA, SEB, SEC,, SED, SEE) tir nhiing
qua tring duoc thu thép cia cic con ga da dugc
gdy mién dich sau 2 lan tiém. Khéang thé IgY
thu dugc sau khi tinh sach bang phuong phap
do PetrHokder tdi un héa nam 2013 (giéng 1,
Hinh 4) tiép tuc duoc tinh sach béng séc ky ai
Iuc véi cot “HiTrap IgY Purification HP” (GE
Healthcare), két qua la thu dugc khéang thé IgY
c¢6 do tinh sach cao hon (giéng 4. Hinh 4) dé
tmg dung trong xét nghiém chan doin mién
dich, phun 1&€n vach kiém ching va vach thu
nghiém ciia que thir phét hién cac doc t6 rudt tu
cau.

- <«—— 974kDa

. U - W < 662kDa
E S < 27kDa

M < 3lkDa

B < 14.4 kDa

Hinh 4. Dién di dd céc giai doan tinh sach khang thé
IgY qua cot sic ky.

Giéng 1: thang protein chuan; Giéng 2: IgY sau tinh
sach bang phuwong phdp pha lodng nudc;
Giéng 3: Dich rira ¢ot sau khi cho mau vao;
Giéng 4: IgY thu dugc sau tinh sach qua cot sic ky.

3.4. Ung dung khdng tfzé IgY va doc 10 rugt fy
cau S@C ) tdi to hop dé phdt trién hé thong sac
ky mién dich

Toi uu lwong khdng thé can co dinh lén
vach thir nghiém

V6i ki thuat sic ky mién dich canh tranh dé
tang d0 nhay cia phép phan tich thi lugng
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khang thé cin cb dinh 1én mang phai vira du,
ddm bao mdu am tinh xudt hién vach thu
nghiém nhung khéng dugc qua du. Do vay,
khang thé IgY khéang 5 loai doc td rudt tu cau
(SEA, SEB, SEC;, SED, SEE) sau khi tinh
sach dugc khao sdt ¢d dinh 1én mang voi lidu
lugng khac nhau: 0,2 pg; 0,6 pg va 2 pug /que
thir. Tiép d6, sir dung cdc que thir nay dé phan
tich miu 4m tinh véi lidu lugng khang thé cong
hop 12 2 ul/100 ul dém chay. Két qua phan tich
(Hinh 5) chi ra ring ndng d6 khang thé thip
nhit dé vach thir nghiém xuét hién r5 12 0,6 pg/
que thir, & nong d6 0,2 pg van thay vach thir
nghiém nhung bi m¢ khi nhin bang mét thuong.
Trong cic thi nghiém tiép theo, cac que thir véi
luong khang thé c¢b dinh 14 0,6 pg /que thir da

duogc str dung.
3
~ = Vachkiém ching
¢ Vach thir nghiém

’1

Hinh 5. La chon lugng khang thé c¢6 dinh
1€n vach thtr nghiém.
1. Ndong d6 khang thé 1a 2 pg/que thir
2. Nong d6 khéang thé 1a 0,6 ug /que thir
3. Nong d6 khéng thé 12 0,2 pg /que thir

2

Xdc dinh lirong khdng thé cong hop can sir dung

Vi sit dung phuong phép canh tranh dé phat
hién cdc doc td rudt tu ciu nén Ivgng khang
nguyén cong hop can ding phai c6 lidu luong it
nhit nhung van phai dam bao mau 4m tinh phai
xuét hién vach. Bé xac dinh dugc luong khang
thé cong hop diing cho mdi phan tng, chiing toi
tién hanh str dung 1; 2; 3; 4;5 ;6 ;7; 8; 9 va 10
ul khang nguyén cong hop cho miu am tinh.

Céc két qua (Hinh 6) chi ra rang luong khéng
nguyén cong hgp nho nhat van cho cic tin hiéu
vach kh4 16 rang 1a 2ul,  ndng d6 1 ul van thay
vach thir nghiém nhung md, khé phit hién bang
mat thuong. Do vay, trong cdc thi nghiém tiép
theo, ching t6i st dung 2ul khang nguyén cong
hop cho mét que thtr.

Vach kiém chirng

Vach thir nghiém

i} 2 3 4 5 6 7 8 9 10

Hinh 6. Anh huong cta lugng khdng nguyén cong
hop dén cuong d6 tin hiéu vach thu nghiém.
1,2,3,4,6,7,8,9 va 10: Luong khang nguyén cong
hop st dung cho 1 phén tng 12 10, 9, 8,7, 6, 5, 4, 3,
2valupl

Xdc dinh nguong phdt hién cia que thir doi
voi doc 16 rugt tu cdu tinh khiét

Pé xdc dinh ngudng phat hién cua que thi
véi cdc doc t6 rudt SEA, SEB, SEC;, SED va
SEE, chiing t6i da chuén bi cdc mau doc td rudt
tu cau SEA, SEB, SEC, SED va SEE tinh khiét
v6i nong do tir 1 dén 1000 ng/ml (1; 3; 10; 30;
100; 300; 1000 ng/ml) cho vao dém chay. Két
qué phan tich que thir trong dém chay cho thay:

- Véi doc td rudt SEA cic ndng do (30 -
1000 ng/ml) 1a duong tinh, khéng xuit hién
vach thtr nghiém, trong khi cac n(‘Sng do (1-10
ng/ml) van con thay xuét hién tin hiéu & vach
thir nghiém nhung m& hon so véi miu kiém
chimg 4m tinh (Hinh 7A). Két qua phén tich cic
doc t6 rudt tu cau SEB va SED cho thdy
nguong phat hién cta que thtr tuong tu nhu voi
doc tb SEA. Nhu vay, ndng do thap nhat ma
que thir phat hién duong tinh véi céc doc t6 ruot
tu cau SEA, SEB, SED 12 30ng/ml.

- Trong khi d6, véi cdc doc to SEC, céc
noéng do (10-1000 ng/ml) cho két qua dwong
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tinh con cdc ndng do thap hon (1-3 ng/ml) c6
xuét hién vach thtr nghiém mdc du vach nay mo
hon ¢ mau kiém ching 4m tinh (Hinh 7B).
Nong d6 doc t6 thap nhat ma que thir nhéan ra
doc tb SEC, (que sb 5, Hinh 7B) 1a 10ng/ml.

W Vach thir nghigm

#=— Vach kidm chimg

Két qua phan tich véi doc to rudt tu cau SEE
tuong ty nhu voi doc t6 ruot SECI. Vay néng
d6 thap nhat ma que thir phat hién duong tinh
voi cic doc td rudt tu cau SECI va SEE la
10ng/ml.

Vach kiém chimg

Vach thir nghigm

Hinh 7. Thir &6 nhay cuia que thir véi doc td rudt tu cau.
A. Thir 46 nhay cta que thir véi SEA; B. Thir 46 nhay cta que thir vai SEC1
(1;2; 3;4; 5; 6;7; 8: Mau chtra 1000; 300; 100; 30; 10; 3; 1 ng/ml va mau am tinh khong chira doc t0).

Xdc dinh nguong phdt hién cia que thir doi
voi doc 16 rugt tu cau trong stia

Khi sir dung que thir phan tich mau sita, cic
mau sita duoc sir dung tryuc tiép, khong qua giai
doan xur 1y ndo, chi can pha lodng trudc khi
phéan tich véi ty 1¢ 1 sira: 2 dém chay (100 mM
borat, pH 8,8; 0,5% Casein; 0,1% Tween 20) dé
tao dong chay tot cho mau trén mang
nitrocellulose ctia que thir [9]. Mau sita da pha
lodng duoc bd sung cac doc td rudt tu cau tir 3
dén 3000 ng/ml dé x4c dinh giéi han phét hién
cdc doc 6 rugt SEA, SEB, SEC,, SED va SEE

«— Vach kiém ching

€— Vach thir nghiém

ctia que thir trong mau sita. Két qua phan tich
que thir trong mau sira cho thiy: Nong d6 doc
t6 SEA thap nhat ma que thir duong tinh (que 53,
hinh 8A) 1a 30ng. Ndong d6 doc té SECI thap
nhit ma que thtr dwong tinh 12 9 ng (que 6, hinh
8B). Két qua phan tich voi doc td rudt tu cau
SEB va SED ciing cho két qua twong tu v&i doc
td SEA; SEE tuong ty nhu véi doc td rudt
SECI. Nhu vdy nong d6 thip nhit ma que thir
phét hién duong tinh trong miu sira véi cic doc
t6 rudt tu cau SEA, SEB, SED Ia 30ng/ml, véi
hai doc t6 SEC; va SEE 12 9 ng/ml.

<«—— Vach kiém chirng

ll€«— Vachthir nghiém

Hinh 8. Thir 6 nhay cua que thir voi doc t6 rudt tu cau trong sita.
A.Thir d§ nhay cua que thir voi SEA trong sita; B. Thir 46 nhay cua que thir voi SEC| trong sita
(1;2;3;4,5;6,7,8;9: Mau chita 3000; 900; 300; 90; 30; 9; 3 ng/ml; mau Am tinh khong chira doc It trong stra
va miu am tinh khong chira doc t6 trong dém).
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Hién nay céc phuong phap ELISA dé phat
hién céc loai doc td rudt tu clu dang dugc luu
hanh trén thi truong cé ngudng phat hién
khoang 0,2 - 2 ng/ml [3]. Trong cac nghién ctu
cua Boyle va céc cong su, que thu phat hién
SEB di duoc tao ra dya trén phuong phdp sic
ky mién dich kep ddi, nong d6 doc to SEB thap
nhit phat hién bang mit thuong 1a 500 ng/ml,
khi sir dung mdy quét cam tay 1a tir 0,25 ng/ml
[10]. Trong nghién ctru cua Keiko Yamada st
dung khdng thé IgY ga va ung dung k¥ thuat
sdc ky kep do6i tao que thir phat hié€n doc td rudt
tu cau SEA v6i nong d6 thap 0,2 ng/ ml trén san
ph?im stta [3]. Que thir dugc tao ra trong nghién
ctru nay st dung khang thé IgY ga, tng dung
k¥ thuat sdc ky mién dich canh tranh, phat hién
ddng thoi duoc 5 loai doc td rudt tu cau (SEA,
SEB, SEC,, SED, SEE) trong stta v&i néng do
doc to thap nhét phat hién & cdc doc t6 rudt tu
ciu SEA, SEB, SED la 30ng/ml, & hai doc t6
SEC, va SEE la 9 ng/ml.

Két luan

Que thu duogc tao ra trong nghién ctu nay
phat hién dong thoi duge 5 loai doc td tu cau
(SEA, SEB, SEC,, SED, SEE) trong stta v&i
ngudng phat hién kha thap, gan tuong dwong
voi ELISA d6i voi SEC, va SEE. Hon nita, khi
s0 v&i cac sinh phdm ELISA, hé théng sic ky
mién dich ¢6 nhiéu wu diém nhu don gian, thoi
gian phan tich ngan, phit hop cho cac phén tich
trén hién trudng.
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Development of a Lateral Flow Immunoassay
for Rapid Detection of Staphylococcal Enterotoxins in Milk
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Abstract: Staphylococcal enterotoxins (SEs), produced by Staphylococcus aureus, are major
cause of staphylococcal food poisoning. The aim of this study is to develop a lateral flow
immunoassay (LFIA) for the rapid detection of SEs (SEA, SEB, SEC1, SED, SEE) in pasteurized
milk, based on competitive lateral flow immunoassay. In this study, prepared antigen recombinant
SECI1 was conjugated to colloidal carbon particles, anti Staphylococcal enterotoxins(SEA, SEB,
SECI, SED, SEE) chicken IgY antibody was sprayed on nitrocellulose to form the test line, and anti
BSA (Bovine serum albumin) chicken IgY antibody was spray on nitrocellulose to form the control
line of LFIA. The fusion protein SECI1-His-GST (for Histidin-glutathione-S-transferase) was
effectively expressed in Escherichia coli BL21 under optimized conditions (induction by 0,5 mM
IPTG for 8 h at 30°C). After the optimization of amounts of anti Staphylococcal enterotoxins (SEA,
SEB, SEC1, SED, SEE) chicken IgY antibody is immobilized on the test line of strips and conjugate
antigen needed for a test, the detection limit of the developed lateral flow immunoassay was estimated
at 30 ng/ml in milk for each SEs (SEA, SEB, SED) and was about 10ng/ml for each SEs (SEC1, SEE).

Keywords: Staphylococcal enterotoxin, lateral flow immunoassay, immune-chromatography, milk,
on-site detection.



