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THU HOAT TiNH KHANG TH E TAI T O HQP PAC HIEU
VI KHU AN Escherichia coli 0157:H7
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TOM TAT: Khang tté la cac phanit immunoglobulincé ban chit 1a glycoproteindéng vaitro
nhan biét va vo hiéu hoa cac tac nhanla nhu virus hdic vi khuin. Trong nghién @u nay, protein
khang tf tai © hop dic hiéu vi khuin E. coli 0157:H7dugc tinh sich bing phrong phap hybrid.
Tiép theo, Hat tinh khang th dugc thir bing cac plrong phap nh Dot Blot, Western Blot va
ELISA. Két qua cho thiy protein khang th bt cap dic hiéu v6i vi khuin E. coli 0157:H7. Bréc
dau xacdinh tinhdac hiéu khang th tai © hop bing phrong phap gn hat nano silica i khang tk
va nhim Vi vi khuan E. coli O157:H7 va soi @oi kinh hién vi. Tir d6 tao oo s khoa hc cho
viéc nghién éu tao kit chuin doan vi khin nay trong riu thyc phim diing nhr cung ép thém
nguwdn khang th trong phaaié diéu tri ngd doc do vi khiin E. coliO157:H7 gay ra.

Tir khoa:Escherichia coli0157:H7, pET28a TRX, khangéttai © hop, nano silica.

MO DAU

Escherichia coli0O157:H7 1a mt trong Hn
chang vi khuin gay knh tiéu chy sau cac
chaing Campylobactersp., Salmonellasp. va
Shigellasp. Céac Bnh c6 lién quardén vi khuin
E. coli la bkénh tiéu clly, viém ph§i, viém
duong nréc tiéu va ndt sb bénh khac. Thu
chtng b nhém trung vi khién theong khac
nhau, nkxng nhin chung, énh nhan cé cac tu
ching nhr: nén, dau hing, $t, xuit huyét da,
cao hugt ap, tiéu chy thuong c6 mau [1].
Hang rim, vi khuin E. coli O157:H7 gay ra
nhiéu vu ngd doc trén tié gioi. Thang 6 am
2009 Trung tdm Kim soat va phong déng

Ky thuat biéu 16 trén phage (phage display) do
Smith trinh bay am 1985 la k thuat biéu hién
cac phantt peptide hac protein, trongio co &
cac phanit khang tié duoc biéu 16 trén B mat
thuc khuin thé hinh @i [6]. Day 1A ky thuat c6
nhiéu vu diém trong nghién @u tao khang th
don dong hén nay. Vi Wy, viéc sr dung ki
thuat nay to khang tk don dong trong cin
doan @ing nhr diéu tri bénh dangdugc nghién
ctru. Thi di nhu nghién &u tng ding khang th
don dong trongtiéu tri bénh nhr khang tié don
dong khang CD25 [3], hay khangéttscFv
khang CYFRA 21-1 trongiéu tri ung thr phoi
[1]... S dung ky thuat phage display, khangéh

Bénh aia Hoa K (CDC) d& thong bao cé 69 tai 6 hop dac hiéu vi khuan E. coli dugc tao

nguoi & 29 bang khac nhadé ki nhiém khiuén
E. coli O15:H7 vada cé 34 ngoi phai nhap
vién khi sr dung banhuép lanh déng goi @a
Nestlé Toll House. Bao cao trén chéyhrﬁm
2013, c6 33 ngoi thuoc 4 bang nBim khuin
E. coli 0157:H7. Nim 2014 cho thy d& c6 12
nguoi & 4 bang nHm vi khuin E. coli
0157:H7, nguyén nhan sad dugc xacdinh do
thit bo b nhiém vi khuan nay [7].

Trong céc k thuat s dung khang th, mot
nhan & quan tong anh hrong ©i két qua thi
nghiém do 1a khang th. Cac kit test cin doan
mién dich hién nay dra vao cac khang ¢hdon
dong nén c@d nhay cam va tinhdic hiéu cao.
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dong va biu hién thanh céng trong vi kln
E. coliBL21 (DE3) [3]. Trong nghiéntw nay,
protein khang taidt hop dac hieu vi khuan
E. coliO157:H7 § dugc kiem trado hoa tan va
hoat tinh ting céc phong phap Dot Blot,
Western Blot va ELISA.
VAT LI EU VA PHUONG PHAP NGHIEN cuu
Vector pET28a TRX mang gen ma hoa
khang ti trong vi khun E. coli BL21 sr dung
tir nghién @u trege day aia nbt sb tac g [3].
Hat nano silica cha chit mau hgnh quang
FITC (SiO2-FITC) dugc cung ép hdi nhém
Nanobiophotonic, trung tamién tr hoc lugng
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tr, Vién Vit ly, Vién Han lam Khoa ¢c va
Cong ngk Viét Nam.

Céc hoa ciit va bp kit sir dung trong thi
nghiém déu dugc mua @a hang Biolabs (Anh),
Invitrogen va Fermentas (HoayK

Khang tt¢ don dongdic hiéu vi khuin E.
coli 0157:H7 (ab75244) c6 ngn goc tir chudt,
cong hyp anti-6X His-tag (ab18184), khangéth
khang chgt cong hpp (ab6789) 6a Hang
Abcam (Hoa K)).

Pé kiém tra d6 hoa tan chng € bao
BL21(DE3) mang protein tabthop dugc nudi
hoat hda, sauté & baoduoc thu i biang ly tam
va hoa trongiém pha & bao. E bao duoc pha
bang si@éu am trong 10 phut. Hafct protein
tong &, tiép theo 1a ly tam thu Au hoa tan va
mau ¢in ¥ bao, @n t baoduoc hoalai trong
cung thé tich dém pha té bao bandau. Cac rdu
dugc kiém tra king phrong phapdién di trén
gel polyacrylamide 10% theo Laemly [5].

Tinh sach protein Iéng @t ai uc ProBond
Nikel-Chelating Resin (Invitrogen) theo yaing
phap hybridva kiém trado tinh sach bing phrong
phap dién di trén gel polyacrylamide 10%.

Kiém tra hat tinh bing phrong phap Dot
Blots, Western Blot va ELISA & khang
nguyén la& bao vi khdn E. coli 0157:H7,36i

ching 1a vi khdn ATCC 25922,
kDa M1 2 3 4

5 6

35 m
=308

25 =

Hinh 1.Pi¢n di SDS-PAGE Kim trad hoa
tan cia khang th tai © hop

M: marker; 1: Proteindng $ ¢ 28°C; 2: Protein
khong tany 28°C; 3: Protein tar 28°C; 4: Protein
tong $ & 37°C; 5: Protein khong tad 37°C; 6:
Protein tany 37°C.

Phrong phap gn hat nano silica va soiubi
hé kinh hén vi: Hat nano silica cha cHit mau
huynh quang FITC (SiO2-FITC) c6 kichutbc
60-80nm, Bng do hat la 4.1012 ht/ml. Khi gin
khang tié scFv, theo tinh toan co kimg 20
khang tl/hat nano. Ht nano SiO2-FITC va
khang ti¢ déu duoc pha lodng trongiém PBS
1X, saud6 2 dung ¢ch dugc tron véi nhau va
cho phin &tng trong 20 phut nhiét d6 phong.
Saudé cho thém BSA 1%. Dungich phrc ¢
dugc rra 2 bn bing ly tam 5.000 v/p 5 phat va
phén tandi trong PBS. Sadé phrc hop silica-
khang tk dugc nhm voi vi khuan E. coli
0157:H7 i d6i chiing duoc sr dung 1a vi
khuan ATCC va chip anh dréi kinh hién vi
lasers do phongdai 60X.

KET QUA VA THAO LUAN

Kiém tra d9 hoa tan va tinh sach khang thé
tai td hop

Ba miu protein éng 9, protein hoa tan va
protein @&n % bao dugc dién di trén gel
polyacrylamide 10% (hinh 1). & qra dién di
kiém tra trén gel polyacrylamide 10% trén hinh
1 cho thy & ca 2 nhiégt do 30°C va 37°C, protein
tai t6 hop ¢ dang dung krp V6i doan fusiondéu
duoc t6ng hyp dusi dang hoa tan. Nin vay, hai
nhiét do nay khénganh hréng nhéu dén trang
thai biéu hién proteintai to hop.

kbDa M1 2 3 4 5 6 7 8
35m -
el B =308
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Hinh 2.Két qua dién di SDS-PAGE qua trinh
tinh sich protein taid hop bing phrong phap
Hybrid
M: Marker protein US7; 1: Imidazole 500 mM(phan

doan 2); 2: Imidazole 500 mM(phé&toan 1); 3:
Imidazole 250 mM (phadoan 4); 4: Imidazole 250
mM (ph&ndoan 3); 5: Imidazole 250 mM (phé&toan
2); 6: Imidazole 250 mM (ph&toan 1); 7: Och qua
cot; 8: Bém Lysisdua Ién 6t.
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Dé phuc wu cho myc dich chin doan, khang
thé tai © hop € duoc tinh sich. G day ching toi
sr dung phrong phép hybriddé d¢am bio thu
duoc toan b ham trong protein tai d hop. Két
qua duoc thé hién ¢ hinh 2.

Két qua thu dugc trén kin dién di SDS-
PAGE cho thy khang tk tai © hop da duoc
thu nhin ¢ dang tinh @ach, c6 kich tixéc khaing
30 kDa, trong ung Wi kich thuéc da tinh toan
theo ly thugt. Sau khidugc tinh sich, khang
thé tai t© hop <€ dugc thim tich trongdém PBS
& 4°C quadém vaduoc do OD280nmdé xac
dinh rdng d6. Nong do protein thuduoc 1a 0,5
mg/ml. Ham rong protein taid hop thu dugc

kbDa M 1
35 =

30,8
25 =

Hinh 3.Két qua Western blot ga khang th
tai to hop vai anti His-tag
M: Marker; 1: proteirtai to hop.

Hién nay, khang thdon dongdic hiéu E. coli
0157:H7 da dugc thuong mai hdéa $ dung cho
nghién ¢u, dodo rat thuan loi dé so sanh aiuic
cua cac khang thtai © hop thu duoc Wi &i luc
cua khang th chuin co6 ma é AB75244 (do Hang
Abcam @n xuat). Bé kiém tratinh dic hiéu cua
khang thé tai to hop, phin tng Dot blotdwoc thyc
hién sr dung khang th tai © hop va khang thé
chuin v6i mau khang nguyénia vi khuan E. coli
0157:H7va ddi ching 1a vi khuan E. coli ATCC
(hinh 4).

Qua Kt qC4 & hinh 4 cho thy, ca khang th
chuin 1in khang th tai t hop déu khong it
cip Voi khang nguyén trén vi khin E. coli
ATCC. Péi véi vi khuan E. coli O157:H7,
khang thé chuin bit dac hiéu, hién mau dam, £
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nhu vy 1a trong déi cao,du diéu kién thyc hién
céc phn ung tiép theo.
Xac dinh tinh dic hiéu ciia khang thé tai to
hop biang cac phring phap lai blot

DPé xac dinh protein thuduoc la protein
dung lp khang td mang trinh ¢ His-tag,
ching tdida tién hanh k thuat lai Western blot
(hinh 3), & dung khang th khang His-tag &i
nong do pha loang 1:2000. & qua ¢ hinh 3 cho
thiy xuit hién bing protein c6 kich tijc
khoang 30 kDa, wong ung Wi kich theéc ly
thuyét cua khang th tai © hop, két qua nay
chang © da biéu hién va tinh ach thanh coéng
khang ti§ tai © hop bing sic ky ai krc Ni.

Khang tié TTH

O
&

Hinh 4.Két qua Dot blot khang th tao ra \6i
khang tt¢ chuan (Hang Abcam)
1: Vi khuin ATCC; 2: Vi khiin E. Coli0157:H7.

Khang té chuin
1

lwong nhiu; voi khang thé tai t hop trénmang
xuit hién it hon, miu dam trong tr do ham
lugng khang thé sir dung trong thi ngtém tr‘ap
dan toi s6 lugng khang the bat cip Vvéi vi khuan
E. coli O157:H7 thp nén $ luong hit khong
nhiéu nhr khang thé chuin. Diéu nay ching to,
khang thé tao rada bét dic hiéu v6i vi khuan E.
coli, tuy nhién &n nang cacam lrong khang
thé trongcac nghién éu tiép theo.
Kiém tra hoat tinh khang thé bing ELISA

DPé danh giado nhay cua khang th tai ©
hop tao ra \i vi khuan E. coli 0157:H7, pkn
ting ELISA wi khang nguyén 1a vi kHin E.
coli 0157:H7,d6i chirng la vi khidin ATCC va
PBSduoc thyc hién. Két qua ELISA duoc trinh
bayd bang 1.
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Bang 1.Két qua caa phin ung ELISA xacdinh d6 nhay cua khang th tai © hop va khang th

chuin
Khang ti¢ OD 405nm
Mau Khang ti¢ tai © hop Khang tié chuin (AB75244)
PBS1X 0,05 + 1x16 0,048 + 3x16
ATCC 0,067 +2,33x16 0,061 + 0,000013
0157 0,59 = 0,00026 0,78 £ 0,00079

Dya vao Kt qua & bang 1 c6 th thiy,
ca khang tlé tai © hop va khang th chuin
déu khéng it cip V6i vi khuan ATCC nhing
bat cip dac hiéu v6i vi khuan E. coli 0157:H7,
trong d6, gid ti OD 405 nmdo dugc cia
khang tk chuin cao ln so i khang ti¢ tai
t6 hop. Két qua nay ching © khang ti
chuin c6 d6 dic hiéu cao lon khang th tai
t6 hop.

Xac dinh tinh dic hiéu cia khang thé tai to
hop bang gin hat nano

Cac hit nano gn khang té c6 khi ning
ng ding trong y sinhiic biét ddi voi qua trinh
diéu tri va ctin doan. Trong nghiéniti nay, do
dic hiéu cia khang th tai t hop d& duoc kiém
tra bing phrong phap gn silica va soi dgi hé
kinh hién vi laser quétiong tiéu. Két qua duogc
thé hién ¢ hinh 5.

Hinh 5.Hinhanh phrc khang th- silica bit té baoE. coli0157:H7

Cacdiém sang mau xanh la vi kim E. coli 0157:H7duoc hit boi phic khang th- silica khi soi¢ do
phongdai 60X dudi kinh hién vi.

Két & hinh 5 cho thy, khi soi phirc khang
thé-silica lién Kt véi vi khuan E. coli 0157:H7
da cO At nhidu diém phat quang trén ubdng
kinh. Piéu d6 ching © d& cé nhéu khang té
da bam vao vi khin E. coli O157:H7. Thi
nghiém aiing duoc tién hanh song songéi ddi
ching 1a vi khdn ATCC, tuy nhién, do khang
thé khéng bam vao vi khn nay, dn t6i vi
khuin khéng phat quang va khéng quan s
duoc du6i kinh hidn vi. Nhu vay, co thé thay
khang ti8 tai © hop bit cip dic hiéu Vi vi
khuin E. coli 0157:H7, khéng #t cip v6i ddi
ching 1a vi khuin ATCC.

KET LUAN
ba xac dinh tinh tan va tinh a&h dugc

protein khang th tai © hop dac hiéu vi khuan
E. coliO157:H7.

Khang ti¢ tai © hop dac hiéu vi khuan E.
coli 0157:H7duoc kiém tra hat tinh king cac
phuong phap Western Blot, Dot Blot va ELISA.

Buéc dau sr dung phirc hyp nano-khang th
trong viéc phat hén vi khuan E. coli 0157:H7

4ang phrong phap soi déi kinh hien vi laser.
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ACTIVITY TEST OF ANTIBODY RECOMBINANT SPECIFICITY
Escherichia coli O157:H7
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ZInsitue of Biotechnology, VAST

SUMMARY

Antibodies are immunoglobulin molecules which anggly are glycoprotein that play role to identifiyca
neutralize foreign agents such as viruses or bacter

In this study, antibody protein recombine spedifiaf E. coli 0157:H7 which was purified using hybrid
methods. Next, antibody activity was tested byrttethods as Dot Blot, Western Blot & ELISA. The déesu
showed thatantibody protein specificly paired wih coli O157:H7. Initially determine the specificity of
antibodies by recombinant methods silica nanogastiiattached to antibodies and staining wkth coli
0157:H7 and examined under a microscope. Theredgtiog a scientific basis for the study of micrbbia
diagnostic kit created in food samples as well esviding additional sources of antibody therapy of
poisoning caused by bacteBacoli0157:H7.
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