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ABSTRACT

Recombinant Escherichia coli expresssing the fusion protein B-subunit of VT2e was
used for producing this protein. The fusion protein B-subunit of VT2e purified was used for
an immunizing trial on rabbit. At the level of 50ug - 100ug of fusion protein B-subunit of
VT2e, the titer at 1/64 to 1/128 of neutralisant antibody of 3TCID,, was obtained on vero
cell culture. The results demonstrated that the fusion protein B-subunit of VT2e in the
study could be used for the vaccination trials against oedema disease in pigs.
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PAT VAN DE

Bénh phu do vi khuan E. coli gy ra trén heo sau cai sita ludn la van dé lo ngai ctia cdc
nha san xuat heo. Bénh xay ra dot ngot, thudng giy ti vong cao, c6 thé dén 90 -100% tha
¢6 triéu ching bénh. Viéc phong bénh cht yéu hién nay van 1a dung khang sinh tron vao
thic an, tuy nhién, liéu phdp nay ngay cang giam tac dung, tao thém nguy co dé khang
doi v6i khang sinh & cdc loai vi khudn dudng rudt va ton du khang sinh trong thit.

Viéc duing vicxin dé nglta bénh cho heo c6 1& 14 phuong phap t6t nhat. Nhiéu nha khoa
hoc da nghién ciu céc loai vicxin doc t6 vo hoat nhung van chua thu duge két qua mong
muoén do su vé hoat khong hoan toan vé doc tinh clia khdng nguyén.

Doc to verotoxin do vi khudn E. coli gay phu trén heo 1a loai doc t6 thudc nhém Shiga-
like toxin. Poc t6 VT2e ciing nhu cac loai doc t6 Shiga-like toxin dugc cdu tao béi 2 thanh
phén: 1 tiéu phan A (Active) c6 téc dung doc va 5 tiéu phan B (Binding) gitip doc to gian
lén t& bao man cadm, tao diéu kién cho tiéu phan A x4m nhap vao trong té& bao, gy doc va
lam chét t& bao. Néu doc t6 khong gin lén dugc trén t&€ bao thi doc t6 sé khong c6 tac
dung gay doc trén t& bao, nghia 14 néu trong co thé thi cé khang thé chéng lai tiéu phan
B thi khdng thé nay sé két hgp dic hiéu véi tiéu phan B, ngin cén su két bam cta doc to
lén t& bao vat chi va gidp tha chéng lai bénh do vi khuin E. coli séan sinh doc t6 nay gay
ra.

Két qua cua thi nghiém s& cho phép hiéu ro hon vé kha ning st dung va phat trién
vac-xin tiéu phan B doc t6 VT2e trong kiém so4t bénh phu trén heo sau cai siia.

VAT LIEU VA PHUGNG PHAP

Noi dung



- Dinh tinh khang thé trung hoa protein tdi t6 hgp MBP-VT2eB bing phuong phép
két tha trén thach (Agar Gel Precipitation)

- Dinh lugng khéng thé trung hoa doc t6 VT2e trén moi truong t& bao vero
Phuong phap nghién cdu
Nghién citu dap ung mién dich déi véi protein tai té hop MBP-VT2eB

Thi nghiém dugc tién hanh trén 3 con thd, cdch 4 tuin thi tiém va 14y méu 1 1an, tiém
5 1an véi liéu protein tdi t6 hgp MBP-VT2eB gidm dan tit 100 pg dén 50 pg trong dung
dich Al(OH),, dudng tiém du6i da. Dich tiém dugc pha sén va bdo quén ¢ 4°C. Ngay 0, 14y
1 ml m4u (d6i ching), ngay 1: tiém mii d4u tién véi lidu 100 pg MBP-VT2eB/thd, cdc 1an
tiém sau tiém liéu 50 ng MBP-VT2eB/thd. Khang huyét thanh dugc bdo quén & -20°C dung
cho xét nghiém khéng thé trung hoa trén moi truong t& bao vero.

Panh gia
Dinh tinh: Phan Gng két tia khuéch téan kép trén thach (kj thuat Ouchterlony)

1,5 g agarose dugc lam tan trong 100 ml dém PBS 1X, dun dén khi agarose tan hoan
toan. P§ thach 6,5 cm x 6 cm, day 3 mm trén tdm phim trong, tao cac giéng trén thach.
Xét nghiém dugc thuc hién v6i mau huyét thanh d6i ching thu truéc khi tiém khéng
nguyén, mau khéng huyét thanh chua pha lodng, miu protein ti t6 hgp MBP-VT2eB nong
do 1,588 mg/ml dugc pha lodng theo ti 1& 1/2, 1/4, 1/8, 1/16, 1/32, miu khang huyét thanh
duogc pha loang theo ti 1& 1/2, 1/4, 1/8, 1/16, 1/32.

Hit khang nguyén va khang thé vao cdc giéng tuong tng, dit thach vao buong 4m §
4°C. Khoang 24 — 48g sau quan sat dudng tia, ép kho thach va nhudm véi thudec nhuom doé
Ponceau S 0,2%. Quan sat va danh gia.

* Dinh luong: Phan tng trung hoa doc t6 VT2e trén moi trudng t& bao vero
* Xdc dinh liéu TCID,,(Tissue Culture Infectious Dose 50)
+ Chuén bi doc t6 VT2e

Vi khuén E. coli 0139 K82 (H28) c6 gen quy dinh doc t6 VT2e dugc nudi cdy trong moi
trudng LB, ¢ 37°C, lac 150 vong/phit trong 24 gid. Dich nuéi cdy duge ly tAm 10.000 vong
trong 30 phit. Thu dich trong dé thir doc to trén t& bao vero.

+ Chuén bi t& bao vero

T& bao vero (ATCC ref. CCL-81) dugc nudi cay trong moi trusng DMEM c6 bs sung 10%
huyét thanh bao thai bé (FBS), 2 mM gentamycin trong cdc chai nudi cdy 25 cm?, & 37°C,
5%CO,. T& bao dugc chuyén vao vi 96 giéng & nong do t& bao 1a 300.000 t& bao/ml, 100 pl
t& bao duge cho vao mbi giéng, u § 37°¢, 5% CO, trong 24 giy.

+ Xdc dinh liéu TCID,,

boi ching (-) 1: giéng chi chita moi trudng nudi cdy t&€ bao DMEM. Dai ching (-) 2:

giéng chda dich loc canh khuén E. coli DH5a. Liéu TCID,, 1a nong do gay chét 50% t& bao

vero trong giéng nudi cdy t& bao ¢ thoi diém 48 gio nudi cdy dua theo gia tri OD cla té&

620nm
bao vé6i thudec nhom xanh methylen, so sanh giita giéng c6 doc t6 va giéng doi ching (-) 2.

Gia tri TCID,, dugc xdc dinh béng phuong phap Reed — Muench.
+ Xéc dinh hiéu gia khdang thé trung hoa doc t6 VT2e trén mai truong t& bao vero
Khéang huyét thanh pha lodng bac hai duge u vé6i lieu 3TCID,, doc t6 VT2e ¢ 37°C trong

o

mot gio va ¢ 4°C qua dém. Cay hdén hop khang huyét thanh - doc t6 da G vao phién 96



giéng chda t& bao vero da nudi cdy 24 gio. Tiép tuc nudi t& bao vero ¢ 37°C thém 2 ngay.
Quan sat su huy hoai t& bao do verotoxin khong bi trung hoa va ddanh gia két qua. Dai
ching (+) 1a nhitng giéng chi c6 t& bao vero. Ddi chiing (-) 1a nhiing giéng dugc G véi 100 ul
dich loc vi khuédn ¢6 nong do TCID,, da xdc dinh & trén. P6i ching t& bao 1a nhiing giéng
duge G véi 100 pl khang huyét thanh chua pha lodng. Xac dinh hiéu gid khing thé bing
phuong phap Reed — Muench.

Bang 1. Két qua déap tng mién dich ddi véi protein tdi t6 hgp MBP-VT2eB trén thé
(phuong phép két tlia khuéch tan trén thach)

Thé  Péiching Mii nhiclai 1  Mii nhdc lai 2
1 - - +
2 - + +
3 + +

a b C
Hinh 1. K&t qua phan tng két tia khuéch tan trong thach
a, b, c: huyét thanh thé 1, 2, 3 tuong ung. Giéng 1, 2, 3, 4, 5, 6 chia 10 l protein MBP-

VT2eB
pha lodng tit néng do ban ddu dén néng do 1/32. Giéng giita chiia 10 ul khdng huyét
thanh.

Vach két tiia khdng thé khdng protein tdi té6 hop va protein tdi té6 hop (mii tén chi ).
KET QUA VA THAO LUAN

Xac dinh khang thé dic hiéu véi protein tai t6 hgp MBP-VT2eB bing ky thuat
két tta trén thach

Dé danh gid so b su hién dién cta khang thé diac hiéu khang protein t4i t6 hgp MBP-
VT2eB, phan tng két tha trén thach da dugc tién hanh vé6i cdc mau khdng huyét thanh
thu dugc tir thdé ngay tir 1an tiém nh&c thi nhat. Khang thé dic hiéu khang protein tai t6
hgp MBP-VT2eB da hién dién & 2/3 thd sau mii tiém nhéc thi nhit va & cid 3/3 thé thi
nghiém sau miii tiém nhéc thd hai (bdng 1 va hinh 1).
Hiéu gia khang thé trung hoa

Thit nghiém trung hoa doc t6 VT2e da dugc tién hanh trén t& bao vero vdi liéu 3TCID,,.
Hiéu gia khang thé trung hoa dugc tinh ¢ mic pha lodng khdng huyét thanh cao nhat c6
thé ngan can 100% tac dong hiy hoai t& bao vero ctia doc t6 VT2e. Tu nhiing tri s6 do
OD,,, xdc dinh dugc nong do khang huyét thanh trung hoa liéu 3 TCID,, sau lan tiém nhic
tha tu 1an lugt 14 1/64, 1/64 va 1/128 & 3 thé khac nhau.
Thao luan

Vicxin st dung protein tdi t6 hop 14 mot trong nhiing huéng nghién ctiu va phéat trién
trong chién lugc kiém soat cdc bénh truyén nhiém. Tuy dua trén nhiing nguyén tic sinh
hoc tu nhién, cac loai protein dugc sdn xudt nho vao cong nghé di truyén do6i khi van
khong dam bdo day dd cac tinh chat sinh hoc can thiét. Poi v6i cdc sdn phdm dung trong



vicxin, viéc kiém tra khd niang giy dap ng mién dich cia khdng nguyén 1a mot trong
nhitng khau dau tién va quan trong nhat.

Trong phan ting két tha trén thach, két qua nghién ciiu cia ching téi ghi nhan céc vach
két tia duong tinh hoan toan & tit ca cdc mau khing huyét thanh dugc thi. Piéu nay cé
nghia 1a protein tdi t6 hgp MBP-VT2eB di c6 thé gay kich tng mién dich & thé va tao
dugc khang thé dic hiéu doi véi protein tdi t6 hop MBP-VT2eB. Tuy nhién do protein tai
t6 hop dugc cau tao béi 2 thanh phan: protein dung hop MBP (Maltose Binding Protein)
va protein tiéu phan B doc t6 VI2e nén khong loai trit khd ning két qua duong tinh thu
dugc trong phan Ung két tia trén thach c6 thé 1a do su két hop dic hiéu cha khang thé
khang MBP va VT2eB. Trong trudng hgp nay khang thé dugc tao thanh sé& khong c6 kha
ning ngin chin tac dong gay doc ctia doc t6 VT2e trén t& bao va két qua 1a sé khong bio
vé dudc thia khéi tac dong cha doc t6 VT2e hay néi khac di 1a khong bao vé duge tha chong
lai vi khudn E. coli gay phu trén heo du dia dugc tiém vac-xin protein tai t6 hop MBP-
VT2eB.

Kha ning bao vé thi chi c6 thé cé duge néu protein tdi t6 hop c6 kha niang tao dugc
khang thé trung hoa doc t6 VT2e, vi thé can tién hanh cdc thit nghiém xéc dinh kha nang
trung hoa cia khang thé dsi v6i doc t6 VT2e. Trong diéu kién in vitro, c6 thé tién hanh
thit nghiém nay trén méi trudng nudi cdy t& bao vero. Doc t6 VI2e c6 khi ning giy doc
manh ddi véi t&€ bao vero. T& bao vero vi vay dude xem nhu 14 mot méi truong thi nghiém
in vitro phu hop nhat dé x4c dinh doc luc cta doc t6 VT2e. Tir két qua thu duge trong thit
nghiém trung hoa doc t6 VT2e trén té bao vero, ching t6i ghi nhan khang huyét thanh
thu nhan tir thé duge gy mién dich bing protein tai t6 hgp MBP-VT2eB c6 thé trung hoa
hoan toan tdc dong gay doc cua liéu 3TCID ., doc t6 VT2e trén t&€ bao vero ¢ mic hidu gia
trung binh tir 1/64 dén 1/128. Két qua nay cho thdy protein tai t6 hop MBP-VT2eB dugc
tao ra trong nghién ciu clia ching t6i hoan toan c6 kha ning tao ra khing thé dic hiéu
trung hoa dugc doc t& VT2e, yéu td gy bénh phu trén heo cta vi khudn E. coli san xuit
doc t6 VT2e. Trong nhitng nghién ctu cia Gordon va cong su (1992), hiéu gid khang thé
trung hoa doc t6 VT2e 1a tur 1/128 dén 1/152, tuy nhién cdc tdc gid trén chi thuc hién trung
hoa ¢ liéu 2TCID,, doc t6 VT2e, thap hon liéu doc t6 sit dung trong nghién cdu cua chung
toi (3TCID,,). Hon nita, khdng nguyén ma cdc tdc gid nay st dung (doc t6 VT2e vo hoat
hodc doc t6 bién di nhuge doc) vaAn con giy nén cdc tdc dung phu trén heo dugc gay dap
Uing mién dich (t&ng trong kém hoic gay nhiing bénh tich trén mo..).

Protein t4i t6 hgp MBP-VT2eB thé hién ré khd ning gay dap tng mién dich tét, tao
khang thé trung hoa doc t6 VT2e v6i mic hiéu gia kha cao. Diéu nay cho thay protein t4i
t6 hogp MBP-VT2eB c6 thé dugc sit dung cho céc thit nghiém phong bénh phu do E. coli sén
sinh doc t6 VT2e trén heo.

KET LUAN

- Protein t4i t6 hgp MBP-VT2eB c6 kha niang kich thich mién dich t6t trén thd, tao
khang thé trung hoa doc t6 VT2e trén t& bao vero ngay sau lan tiém nhic dau tién.

- Hiéu gia khang thé trung hoa doc t6 VT2e vao khoang 1/64 dén 1/128 trén té& bao
vero vdi liéu 3TCID,,.

TAI LIEU THAM KHAO



Bosworth B.T., Samuel J.E., Moon H.W., O’brien A.D., Gordon V.M. and Whipp S.C., 1996.
Vaccination with genetically modified shiga-like toxin Ile prevents edema disease in
swine. Infect. Immun., 64: 55-60.

Franke S., Gunzer F., Wieler L.H., Baljer G. and Karch H., 1995. Construction of
recombinant shiga-like toxin-IIv (SLT-IIv) and its use in monitoring the SLT-IIv antibody
status of pigs. Vet. Microbiol., 43: 41-52.

Gordon V.M., Whipp S.C., Moon H-W., O’brien A.D. and Samuel J.E., 1992. An enzymatic
mutant of shiga-like toxin II variant is a vaccine candidate for edema disease of swine.
Infect. Immun., 60: 485-490.

Gunzer F., and Karch H., 1993. Expression of A and B subunits of Shiga-like toxin II as
fusions with glutathione S-transferase and their potentital for use in seroepidemiology. <J.
Clin. Microbiol., 31: 2604-2610.

Imberechts H., De Greve H., Hernalsteens Schlicker C., Bouchet H., Pohl P., Charlier G.,
Bertschinger H., Wild P., Vandekerckhove J., Van Damme J., Van Montagu M. and
Lintermans P., 1993. The role of adhesive F107 and of SLT-IIv toxin in the pathogenesis
of edema disease in pigs. Zbl. Bakt., 278: 445-450.

Johansen M., Andresen L.O., Thomsen LK., Busch M.E., Wachmann H., Jorsal S.E. and Gyles C.L., 2000.
Prevention of edema disease in pigs by passive immunization. Can. J. Vet. Res., 64: 9-14.

Macleod D.L. and Gyles C.L., 1991. Immunization of pigs with a purified shiga-like toxin
IT variant toxoid. Vet. Microbiol., 29: 309-318.

Makino S.I., Watara I M., Tabuchi H., Shirahata T., Furuoka H., Kobayashi Y. and Takeda Y., 2001.
Genetically modified Shiga toxin 2. (Stx2e) producing Escherichia coli is a vaccine candidate for porcine
edema disease. Microb. Pathog., 31: 1-8.

Mukherjee J., Chios K., Fishwild D., Hudson D., O’donnell S., Rich M.S., Donohue-Rolfe A.
and Tzipori S., 2002. Human Stx2-specific monoclonal antibodies prevent systemic
complications of Escherichia coli O157:H7 infection. Infect. Immun., 70: 612-619.

Nguyen Ngoc Hai, 2002. Maladie de l'oedéme du porc au Vietnam: caractérisation des
souches d’Escherichia coli responsables, facteurs de pathogénicité et vaccination. These du
doctorat. INPT.

Sarrazin E. and Bertschinger H.U., 1997. Role of fimbriae F18 for actively acquired
immunity against porcine enterotoxigenic Escherichia coli. Vet. Microbiol., 54: 133-44.



