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Tém tat:

V6i mot khang thé da dong ché qua thd va hai khang thé don dong Mab
A10.16.1, Mab C3.26.1V dic hiéu véi khang nguyén 16ng da thiét 1ap duoc phan Gng
Sandwich-ELISA véi cac thong s6: khéng thé da dong phu dia: 12,5 pg/ml, khéng thé don
dong A10.16.1 va C3.26.1V: 1,25 pg/ml, tac nhan block dia: sira tach bo 5%, conjugate:
pha lodng 1/1000. Kha nang phat hién E.coli O157:H7 trong thit bo cua phan Gng
Sandwich-ELISA 1a twong duong v6i phuong phap PCR-multiplex.
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Development a Sandwich-ELISA to apply for detecting E. coli O157:H7

in beef
Pham Cong Hoat, Le Van Nhuong
Summary:

A rabbit anti-Escherichia coli O157: H7 polyclonal antibody and two monoclonal
antibodies A10.16.1 Mab, Mab C3.26.1V specific for the H7 antigen have been used to
develop a Sandwich-ELISA with the parameters: polyclonal antibody concentration
12.5ug/ml, monoclonal antibodies C3.26.1V and A10.16.1: 1.25ug/ml, block agent 5%
skim milk, conjugate dilution 1/1000. The ability to detect E.coli O157: H7 in beef by
sandwich-ELISA is equivalent to multiplex PCR
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I. Dit van dé

E.coli O157:H7 1a vi khuan giy bénh cho con nguoi nhung c6 ngudn goc tir gia
siic va cac san pham thuc pham, vi vay, phai c¢6 cac hé thong chan doan, x4c dinh vi
khuan riéng cho nguoi va dong vat [3,4]. Vé nguyén tac chung, viéc chan doén, xac dinh
vi khuan thuong dya trén 3 yéu t6: 1) vi khuan trong mau bénh pham hoc thyc pham; ii)
khang thé khang 0157 hodc H7; iii) doc t6 hodc cac gen doc to.

Trong bai bdo nay, chiing t6i thiét 1ap phan tmg Sandwich —ELISA dé phat hién
khang nguyén 16ng cia E.coli O157:H7 duya trén khang thé da dong ché qua tho va 02
khang thé don dong A10.16.1 Mab, Mab C3.26.1V dic hiéu véi khang nguyén H7

I1. Nguyén li¢u va phwong phap nghién ciru
2.1 Nguyén liéu:

- Khang thé da dong ( ngudn gbc 13 khang thé don dong) ché qua tho (Pab) co
ham lugng 16mg/ml.

- Hai khang thé don dong ky hiéu A10.16.1 va Mab C3.26.IV ¢6 ham lugng
twong ung la 12mg/ml va 11,8mg/ml.

- Mau thit bo ban ¢ cac cho khu vuc Ha Noi
2.2 Phuong phap nghién ciru

Y Bé Khoa hoc va Céng nghé
2T ruong Pai hoc Bach khoa Ha Noi
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2.2.1 Phwong phdp thu thip méu

Mau thit bo duoc thu thap vao budi sang, tai mot s6 cho dia ban Ha Noi. Mdi mau
thit c6 trong luong 100g, dugc chtra trong tai PE vo trung, bdo quan trong thung da lanh
rdi dua ngay vé phong thi nghiém.
2.2.2 Phwong phdp phan lip vi khudn

* Tang sinh: trong moi truong Peptone Water Buffer c6 bd sung khang sinh
vancomycin 8 mg/lit, cefuroxim 10 mg/lit va cefixime 0.05 mg/lit. Diéu kién ting sinh
la 41-42°C trong 6 gid, miu sita ting sinh & 41-42°C trong 24 gid.

* Phan 1ap trén méi trwong dic hiéu: thach Mac Conkey c6 bd sung D-sorbitol
1%, va cefixime 0.05 mg/lit. Trén méi truong ndy, vi khuan E.coli 0157:H7 c6 mau vang
nau nhat do khong Ién men duong sorbitol.
2.2.3 Phdn wng Sandwich-ELISA

Phan mg Sandwich-ELISA dugc thuc hién tom tit nhu sau: i) khang thé da dong

(Pab) & nong d thich h(_)rp dugc gan tryc tiép vao dia ELISA. Thoi gian G Pab 1a qua dém
& nhiét @6 4°C hodc 37°C trong 2h; ii) Mau bénh pham nhiém E.coli, i & nhiét do phong
trong 2 gio hodc lic & 37°C sau 1 gio; iii) gin khang the don dong (Mab), u Mab & nhiét
d6 37° C, lac sau 45 phut; iv) Khang thé cong hop gin enzyme pha lodng bang PBS véi
d6 pha loang thich hop, & & 37°C trong 30 phit; v) Co chét tao mau dé nhiét d6 phong 15
phut; vi) Poc dia trén may doc dia ELISA & budc song phu hop.

I11. Két qua va théo ludn
3.1 Thiét 1ap phan vimg Sandwich -ELISA phat hién E.coli 0157:H7

Hai khang thé don dong A10.16.1 va C3.26.1V dugc sir dung dé thiét lap phan mg
Sandwich -ELISA phat hién E.coli O157:H7 theo so d6 1.1. Ham luong cac khang thé
dua vao phan ting duge xac dinh bang phuong phap checkerboard.
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Phil giéng bang khang thé da
déng tirtho khing KN H7

l

Man bénh phim nghi nhiém E.coli 0157:H7 ting
sinh trong mTSB 40°C/10h

L4
Thém khang the don dong tix

chuot khang KN H7

A 4

B sung khang thé thir cap khing IgG

chuét danh dau alkaline phosphatase

l

Thém co chat cua alkaline phosphatase vao

siéng. U trong téi va do OD & 405 nm

So' do 1 Quy trinh tém tat ciza phan seng Sandwich -ELISA phdt hién E.coli 0157:H7
3.1.1 Xdc dinh ham lwong khang thé da dong dic higu cia E.coli 0157:H7

Pé xac dinh ham lwong khang thé da dong, ham lugng khéang thé don dong dugc

cd dinh 12 1,25 pg/ml va @6 pha lodng khéang thé cong hop 1/5000, thay d6i nong do

khang thé da dong theo cot va khang nguyén H7 theo hang.

Theo khuyén céo ciia nha san xuat Nunc, My, cac giéng trong dia ELISA-
Maxisorp c6 kha ning gian duoc khoang 50 pl dung dich protein véi nong do 0,5 - 10
Hg/ml nén ching t8i st dung ndng do khang thé da dong phu giéng trong khoang 50 —
0,391 pg/ml (day la cac nong do pha loang bac hai theo hang doc theo phuong phap
checkerboard), dé tim nong d6 khang thé bao hoa, tac 1a ndng do khang thé toi thiéu
cho gia tri OD cao nhit. Nong d6 khang nguyén H7 1a 5,0 pg/ml; 2,5 pg/ml va 1,25
ug/ml. Cac giéng dbi chang am khang nguyén (blank) khdng bo sung protein H7. Thi
nghiém duoc lap lai 3 1an va két qua gia tri OD405 trung binh dugc trinh bay trong

bang .1.
Bdng 1. Gia tri OD ciia ELISA véi cac nong dg khang thé da dong (Pab)
Nong d¢ Pab phui giéng (ODTB - ODplank) = STD
/ml
(ug/mi) H7 5,0 pug/mi H7 2,5 pg/ml H7 1,25 pg/ml
50,000 1,688 + 0,173 1,358 + 0,154 1,060 + 0,107
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25,000 1,754 + 0,258 1,316 + 0,141 1,070 + 0,080
12,500 1,568 + 0,189 1,269 + 0,109 1,051 + 0,057
6,250 1,410 + 0,155 1,147 £ 0,077 0,976 + 0,068
3,125 1,227 + 0,162 1,009 £ 0,072 0,863 + 0,045
1,563 0,902 + 0,114 0,738 + 0,075 0,636 + 0,095
0,781 0,751 + 0,098 0,510+ 0,071 0,427 £ 0,071
0,391 0,671+0,129 0,362 £ 0,072 0,292 £ 0,010

Két qua trong bang 1 cho thay gi4 tri bdo hoa khang thé da dong xuat hién &
nong d6 12,5 pg/ml ¢ ca 3 nong do khang nguyén H7 khao sat (5,0 pg/ml; 2,5 pg/ml
va 1,25 pg/ml). Gié tri STD cua 3 lan l3p lai thi nghiém hoi cao ¢ ndng d6 H7 5 ug/ml
nhung van nam trong khoang chap nhan duoc. Nhu vay, nong do khang thé da dong phu
giéng tdi wu trong thtr nghiém ELISA 1a 12,5 pg/ml (twong duong véi 625 ng khéang
thé/giéng). Nong do khang thé da dong nay duoc chon dé tiép tuc khao séat nhiing thong
s tiép theo.

3.1.2 Khdo sat nong dé khdng thé don dong (Mab) va khang thé céng hop danh
ddu enzyme (conjugate)

C6 dinh nong d6 khang thé da dong la 12,5 pg/ml, nong do6 khang nguyén
H7 1a 2,5 pg/ml, ching t6i thay d6i nong do Mab theo hang va conjugate theo cot
theo phuwong phap checkerboard dé tim nong do bao hoa cuia ching.

Trong cac nghién ctu trude day, ndong do Mab sir dung cho phan tmg ELISA
thuong tir 0,5-4,0 pg/ml, do vay, ching t6i chon khao sat khoang nong d6 Mab
khang H7 1a 0,08-5ug/ml, pha lodng bac hai theo cot tir nong d6 5 pg/ml t6i nong do
0,08 pg/ml. Conjugate sur dung ¢ 3 do pha lodng 1/1000, 1/5000 va 1/10.000, dugc pha
tur nong d6 gbc cua nha san xuét (Sigma, My). Giéng khong cdé Mab (blank Mab) va
giéng khong cé conjugate (blank conjugate) duoc dung lam dbi ching. Thi nghiém duoc
l3p lai 3 14n va két qua phan ting duoc xac dinh bang gia tri OD405.

Nong d6 Mab khang H7 bdo hoa duogc xac dinh trong bang 1.2, két qua trong bang
cho thay diém b&o hoa Mab xuét hién & nong do 1,25 pg/ml. Gia tri STD cua 3 lan
lap lai thi nghiém ndm trong khoang chip nhan dwoc. Vi vay, ching tdi chon ndng do
Mab téi wu cho phan ung ELISA 1a 1,25 pg/ml (twong duong voi 62,5 ng khang
thé/giéng).

Bdng 2 Gia tri OD cia phdn iing ELISA & cac néng dé Mab va conjugate

‘ (ODTB - ODplank) + STD
Nong a5 Mab D¢ pha lodng conjugate
(ug/ml) 1/1000 1/5000 1/10000
5,000 2,595 + 0,122 @ 1,445 + 0,065 P 0,780 + 0,021 °
2,500 2,568+ 0,102 @ 1,438 + 0,036 0,813 £ 0,032 ©
1,250 2,264 + 0,255 2 1,479 + 0,081P 0,782 + 0,071 C
0,625 2,417 +0,078 2 1,342 +0,145 ° 0,749 + 0,040 ©
0,313 2,159 + 0,114 2 1,248 + 0,064 0,692 + 0,029
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0,156

1,746 + 0,121 2

1,039 + 0,095 P

0,571 + 0,029 ©

0,078

1,303 £0,124 2 0,766 + 0,088 ° 0,425 0,020 ©
(a, b, ¢ thé hién su khac biét cd y nghia thong ké)
Ciing trong bang 2, cho thdy ¢ mdi gia tri nong do Mab c6 sy giam dang ké

cua gia tri OD khi giam d6 pha lodng conjugate tir 1/1000 xuéng 1/5000, 1/10000.
Gia tri STD cua 3 lan lap lai thap, cho thdy tinh 6n dinh cua thi nghiém. Su khac biét
vé gia tri OD cua d6 pha lodng conjugate 1/1000, 1/5000 va 1/10000 c6 su khéc biét rd
rét vé mat thong ké. Nhu vay do pha lodng conjugate 1a 1/1000 cho quy trinh ELISA.
3.1.3 Khado sét tac nhan block giéng

Dbi véi cac thir nghiém mién dich lai trén pha rian nhu ELISA thi khi tién
hanh trén miu, cac protein khong phai 1a protein muyc tiéu c6 thé gan lén bé mat
giéng tai nhitng vi tri khéng c6 khang thé phu giéng va lam giam do nhay va do dic
hiéu cta quy trinh. Tac nhan block giéng dugc sir dung dé han ché hién tuong nay.

Céac tadc nhan block thuong st dung trong ELISA la cdc protein nhu BSA
(bovine serum albumin), sita gay hoic casein, gelatin. Trong thi nghiém nay, ba tac
nhan block giéng 1a BSA, sira tach bo (skim milk) va gelatin dwoc khao sat dé
tim ra téc nhan block cho tin hi¢u nén thap nhat cho quy trinh ELISA, mdi gia tri nong
do ctia mot tac nhan block duoc 13p lai 3 1an. Cac giéng trong thi nghi¢ém nay khong bo
sung khang nguyén H7 ma bd sung tac nhan block nham xem xét tin hi¢u nén cta
phan ung. Két qua dugc trinh bay trong bang 3.

Bding 3 Gia tri OD cuia phdn trng ELISA véi cdc tdc nhan block

Tac nhan | Nong oD
lock . . .

bloc . Lon 1 Lén2 | Lan3 Trung binh £ STD
1% 1,007 0,942 0,93 0.960 £ 0.041 0
BSA 3% 0,41 0,402 0,388 0,400 + 0,011 ©
5% 0,279 0,264 0,272 0272 +0.008 ¢
1% 0,150 0,173 0,154 0,159 + 0,012 &
Sita tach bo 3% 0,124 0,122 0,129 0,125 + 0,003 &
5% 0,099 0,095 0,097 0,097 + 0,001 €
1% 0,187 0,149 0,152 0.163 + 0.002 2

Gelatin —
3% 0,101 0,102 0,099 0.101 + 0.012 2

(a b, ¢, d, e cho thay khac bi¢t ¢ y nghia thong ké)

Gia tri OD thap nhat dat duoc & ndng do sira tach bo 5% va gelatin 3%. Tuy
nhién, xét vé mirc d6 on dinh cua gia tri OD giira cac 1an thi nghiém véi cac ndng
d6 khac nhau thi sita tich bo thé hién kha nang han ché hién tuong duong tinh gia
tdt hon gelatin. Sy khac biét vé OD giira ba ndng do nay véi cac nong do con lai c6 y
nghia thong ké nhung su khac biét giira ching thi khdng c6 y nghia théng ké. Vi vay,
ching t6i chon sita tich bo 5% lam tac nhan block giéng cho quy trinh ELISA.

T6m lai, cac thong sb caa quy trinh ELISA duoc xac dinh bao gom :
- Khéng thé da dong phu dia: 12,5 pg/ml
- Khéng thé don dong A10.16.1 va C3.26.1V: 1,25 pg/ml
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- Tac nhan block dia: sira tach bo 5%

- Conjugate: pha lodng 1/1000
3.2 Ap dung quy trinh phan @wng Sandwich-ELISA dé phat hién E.coli O157:H7
trong thuc pham

414 mau thu thap gdm 360 mau thit bo va 54 miu sita twoi ban & tai Ha Noi

duoc thu thap, xt 1y dé phét hién vi khuan E.coli O157:H7 theo quy trinh ¢ so db 2 Cac
mau nay duoc kiém tra song song véi phuong phap PCR-multiplex dé so séanh hiéu qua
phat hién.

23 gmiuthithbe f 25ml stz twron

Dip mau

!

Teng zinh trong mTSE

41%C/8h (36 vai thit bd), 41°C/12h (d6i voi sita troi)

¥

L

Ly t2m 000 vong 10 phut

Thu cén

¥

Rirz bing PBS v Iy tém 3 lin

Thucin

l

Phav& té bao bing thiét bi sifu Zm siéu toc

Thu mau

zandwiches-ELISA

So' do 2 Quy trinh phét hién E.coli 0157:H7 trong thuc phdm bang phdn ing
Sandwich- ELISA
15 mau thit bd dugc xac dinh am tinh bang phuong phap nudi cdy va dinh type
huyét thanh duoc st dung dé xac dinh ngudng (cut-off) cua phan tng ELISA, 04 chung
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vi khuan E.coli 0157: H7 ky hiéu la M8, M9, M61, M128 duoc sir dung 1am dbi ching
am. Két qua thi nghiém thu duoc trong bang 4.
Bing 4 Két qud xdc dinh E.coli 0157:H7 trong thit bo va sita twong bing
hdn rng sandwich-ELISA

PCR-multiplex Sandwich-ELISA
ST y Loai | Sé o T 16 Mab AlO.l(?.IA Mab C3.26.7IVA
B_za diem Y X X 1y A =z Ty l_e A =z Ty l_e
T mau mau mau nhiem | SO mau whiém SO mau nhiém
0,
(+) (%) (+) (%) (+) (%)
. Thit | 73 0 0 0 0 0 0
1} H.Dong Anh =0 =5 0 0 0 0 0
\ Thit | 88 1 1,13 1 1,13 1 1,13
2 H.BaVi Sita | 28 0 0 0 0 0 0
3 H. PhG Xuyén | Thit | 53 0 0 0 0 0 0
4 | H. Thuong Tin | Thit | 38 1 2,63 1 2,63 1 2,63
5 | Q.HaiBaTrung | Thit | 45 0 0 0 0 0 0
. | Thit | 53 0 0 0 0 0 0
6 | QHoangMai e ——¢ 0 0 0 0 0 0
Tong sb 414 2 0,48 2 0,48 2 0,48

Két qua trong bang 1.4 cho phép két luan rang: kha ning phat hién vi khuan
E.coli O157:H7 cta phan ing Sandwich-ELISA 1a twong duong vdi phuong phap PCR-
multiplex va mirc d6 phat hién vi khuan cua hai khang thé don dong Mab A10.16.1 va
Mab C3.26.1V 1a nhu nhau.
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