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BIEU HIEN VA PANH GIA HOAT TiNH KHANG NGUYEN CUA
PROTEIN TES-30 TAI TO HQP BANG WESTERN BLOT
D6 Nhu Binh
Bénh vién Quan y 103 -Hoc vién Qudn y
Tém tit
Bénh giun diia cho méo la mot bénh co biéu hién lam sang khéng ddc hiéu, dac trung
béi sw di chuyén ciia du trung dén cdc co quan ndi lang cua nguoi va mot 56 dong vat. Do
biéu hién triéu ching nhiém ky sinh trung trén lam sang rat nghéo nan, chinh vi vdy phuwong
phadp mién dich ELISA dwoc siv dung dé phat hién khing thé IgG trong huyét thanh nguwoi
bénh khéng lai khang nguyén chdt tiét cia Toxocara spp. (TES - Toxocara spp. excretory-
secretory antigens). Quy trinh thu nhdn khang nguyén TES tir nhién bang phwong phdp nudi
cdy du lrung giun dila cho méo, doi hoi ky thudt dac thu, hiéu sudt thu nhdn khang nguyén
TES thap va ton thoi gian. Pdy chinh la cdc han ché chii yéu ciia quy trinh ché tao khing
nguyén TES thong thuwong, ngodi ra khang nguyén c6 khd nang phan vmg chéo véi khang thé
khang cac loai giun khac, gay hién twong dwong tinh gia. Trong nghién ciru ndy, mot trinh tw
cDNA téng hop nhan tao bang phwong phdp héa hoc ma hoa khang nguyén TES-30 dwoc dua
vao vecto pET-52b (+) va dwoc biéu hién trong E. coli BL21 (DE3) ¢ dang dung hop dudi dai
liee (His) 10. Tién hanh tinh sach bang sdc ky di lyc va dién di SDS-PAGE thu dwoc protein tdi
16 hop TES-30 c6 kich thieée 30 kDa. Két qud Western blot xdc nhan protein TES-30 tdi td
hop 6 hoat tinh khang nguyén khang lai khang thé 1gG lwu hanh trong mau ngiroi nhzem du
trung Toxocara spp. Biéu hién thanh cong protein tdi t6 hop TES-30 cung cap nguon nguyén
liéu cho phdt trién cdc kit xét nghlem chdn dodn bénh giun diia ché méo & Viét Nam.
Tir khéa: khang nguyén tiét ciia Toxocara spp.; protein tai to hop; biéu hién
1. PAT VAN BPE
Toxocariasis 12 bénh do nhidm 4u trung Toxocara spp. (Toxocara canis tit chd va
Toxocara cati tt meo) & ngudi, cd biéu hién 1am sang khong dac hi¢u, dac trung boi sy di
chuyén cla au trung dén céc co quan ndi tang cua ngudi va mot sb dong vat [1], [3]. Pa sb
ngudi bénh khong co biéu hién rd rang do bénh chu yéu ¢ thé an va ciing it duoc cac bac si
1am sang chu ¥ [5]. Chinh vi vy viéc phat hién bénh 1a rat kho khan, chan doan chu yéu dya
vao phan tng ELISA dé x4c dinh sy luu hanh ciia khang thé IgG khang lai khang nguyén tiét
TES (Toxocara Excretory/Secretory antigens). Vé mit ban chét, cac khang nguyén TES la
mdt nhom cac glycoprotein dugc cac au trung giun diia chdé meo tiét ra trong qua trinh sinh
truong va phat trién. Chung bao gom cac protein c6 kich thude dao dong tur 30 dén khoang
400kDa v61 mot ham luong 16n cac gbc dudng trong phan tir [6]. Nhleu nghién ciru da chi ra
rang cac khang nguyén TES nay, dic biét TES-30, gy dap ung mién dich rat manh & ngudi
do vay dugc coi 1a chi thi thich hop cho chan doan bénh giun diia ché méo [2], [4]. Tuy nhién,
vai tro chinh x4c ciia cac khang nguyén nay trong qua trinh gy bénh van chua duogc xac dinh
mdt cach rd rang. Thong thudng, mot két qua ELISA dwong tinh s& can khang dinh lai bang
mot ky thuat khac thuong la Western blot [2]. Quy trinh thu nhan khang nguyén TES ty nhién
bang phuong phap nudi cay au trung giun dia cho meo, doi hoi ky thuat dac thu, hiéu sut thu
nhan khang nguyén TES thip va can toi thiéu 60 ngay [7]. Pay chinh 1a cic han ché chu yéu
ctia quy trinh ché tao khang nguyén TES théng thuong, ngoai ra khang nguyén co kha nang
phan tng chéo voi khang thé khang cac loai giun khac, gy hién tugng duong tinh gia. Cac
han ché trén cua viée str dung cac khang nguyén TES tu nhién noi trén c6 thé duoc giai quyét
bang cach san xuit khang nguyén TES & dang tai t6 hop trong E. coli. Quy trinh thu nhan
khang nguyén TES tai to hop (rTES) kéo dai trong vong 5 ngay [5]. cho phép thu nhan mot
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luong 16n khang nguyén TES vo1 do tinh sach cao. Quan trong hon ca la néu duoc thiét ké
mdt cach chinh xac rTES s& cho phep giam thiéu duoc hién twong duong tinh gia do voi phan
tmg chéo voi cac khang thé khang cac loai giun khac [7],[8]. Trong nghién ctu trude day
chung t61 da tong hop nhan tao dugc cDNA ma hda khang nguyén TES-30, trong r}ghién cuu
nay ching t6i toi uu hoa qua trinh dong hoa gen nay vao vector pET-52b(+) va bién nap vao
t€ bao E. coli BL21 (DE3) d€ bicu hién protein TES -30 tai t6 hop. Tinh sach, danh gia hoat
tinh khang nguyén TES-30 tai t6 hop bang k¥ thuat western blot.

2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1 Poi twong nghién ciru: Gen mi hoa khang nguyén nhan tao TES-30

- Chung E. coli Topl0; E.coli Rosseta; Chung E. coli BL21 (DE3); Vector pJET1.2
(Thermo Fisher Scientific), pET52b(+) (Merck);

- Huyét thanh ctia bénh nhan: duong tinh voi Toxocara, va duong tinh voi loai giun san
khac nhu giun luon, amip ly, au trung san lgn va san 14 gan 16n dugc khang dinh bang
Western blot.

- Thiét bi: May soi chup anh gel; Bo dién di ADN Horrizontal mini; May lac 6n nhiét;
May vortex; Micropipette cac loai Gilson va Biohit. Bd dién di dirng Protein Mini.

- Héa chit: Hoa chit dién di protein SDS-PAGE: SDS, Acrylamide; N,N' Methylene-
bis-acrylamide; Ammonium pers,ulphate; TEMED:; ’Tris; Glycerol; 2-Mercapthoethanol;
Bromophenol xanh c¢6 ngudén goc tur Sigma. Cot sac ky ai lgc Hispur Cobalt Superflow

Agarose. Hoa chét cam mg IPTG. Hoa chat Western blot: Dém chuyén mang, dém rira mang,
dém blocking, co chat TMB...

2.2. Phuong phap nghién ciru

2.1. Thiét ké nghién cvru: Nghién ctru md ta thuc nghiém

2.2. Phwong phdp nghién ciru va ky thudt sw dung

- Xdy dung hé vector biéu hi¢n gen TES-30: Ciat plasmid pJET1.2-TES-30 va
pET52b(+) béng 2 enzyme gidi han Neol va Sacl. Tinh sach trén gel doan gen TES-30 va
pET52b(+) da cit mé vong. N6i doan gen TES- 30 vao trong pETSZb(+) bang enzyme ndi T4
DNA ligase. Bién nap san pham ndi vao trong té bao kha bién E.coli Rosetta. Sang loc cac
dong khuan lac da duoc bién nap gen TES-30 bang PCR, dién di san pham trén gel agarose
1,5% dé kiém tra két qua. Kich thudc san pham PCR theo tinh toan 1y thuyét khoang 850bp.
Tach chiét plasmid tir cic dong di sang loc va gui giai trinh ty. Sau khi xac dinh duoc
plasmid mang gen chinh xac nhu thiét k&, tién hanh biéu hién dong té bao E.coli dé thu dugc
protein tai to hop.

- Biéu hién protein TES-30 tdi t6 hop

Vecto biéu hién mang gen TES-30 dugc bién nap vao té bao biéu hién E. coli BL21
(DE3) d¢ kiém tra kha ning biéu hién cia protein tai t6 hop. Sau khi nudi ciy qua dém trong
mdi treong LB long c¢6 chira ampicilin 100 pg/ml (LBA), dong té bao mang gen dugc chuyén
sang mdi truong LBA long méi vai ti 1¢ 1/100. Nubi cay té bao biéu hién ¢ nhiét d6 37 oC
cho dén khi OD 600 cua moi truong nudi cdy dat gia tri 0,6 - 0,8. Ngay sau do, chét cam Umng
IPTG duogc thém vao téi nong d6 cudi 14 0,5 mM trong 3 gio. Tlep do, dich protein tong sb
thu duoc trong diéu kién bién tinh (dém Gu- HCI) dugc tinh sach bang sic ky i luc Hispur
Cobalt Superflow Agarose. Phd protein cua cac mau trude, sau cam ung, sau tinh sach dugc

kiém tra trén gel polyacryamide 12%. Xac dinh su biéu hién protein dya vao kich thudc cia
protein TES-30 theo ly thuyét khoang 30kDa.

- Ddnh gid hoat tinh khding nguyén protein TES-30 tdi t6 hop bang westernblot
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TES-30 tai t6 hop sau khi dugc tinh sach trong diéu kién blén tinh, tiép tuc dugc dién

di SDS-PAGE trén gel 10% acrylamide, sir dung 20ug cho 1 giéng dién di. Protein dugc
chuyén 1én mang nitrocellulose biang hé thong chuyen mang semi-dry Trans-BlotH
electroblotting system (Bio-Rad, Hercules, CA) véi diéu kién chay 1a 12V trong 30 phut.
Mang tiép tuc dugc cit thanh timg manh va duoc blocking trong dém chira chira Non-fat-
powder-milk trong 1 gio. Két thiic qua trinh, ~mang duoc u voi huyét thanh ngudi da dugc
chan doan nhiém bénh Toxocariasis vd mot s6 bénh giun san khac nhu san 14 gan, au trung
san lon, giun luon nham danh gia phan tmg chéo cua khang nguyén rTES-30. Cac mau huyét
thanh duoc pha lodng 100 1an. Khang thé dé cong hop enzyme khang IgG nguoi duoc thém
vao voi do pha lodng 2000 lan. Sau khi rira trong dém TBS-T, mang dugc hién mau véi co
chit TMB (3,3',5,5'-tetramethylbenzidine).

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Xay dung vecto biéu hién pET52b(+) mang gen mi héa TES-30

pETS52 TES 30

Hinh 1. Két qua cét vecto pET52b(+) va vecto pJET1.2 chira gen ma hoa TES-30 bang 2
enzyme gidi han Ncol va Sacl.
Giéng 1: vecto pET52b(+) trudc khi cit. Giéng 2: vecto pET52b(+) sau khi cit.
Giéng 3: HighRanger 1kb DNA Ladder (Norgen). Giéng 4 vecto pJET1.2 chtra gen TES-30
trede khi cat. Giéng 5: vecto pJET1.2 chtra gen TES-30 sau khi cit.

Két qua dién di cho thdy vecto pET52b(+) dd dugc cit thanh 2 phan, phan co kich
thude 10n 1 vecto da duoc ciat mé vong (5kb), phan c6 kich thude nho 1a doan gen nam trén
vecto tir vi tri Neol dén Sacl. Tuong tu, vecto pJET1.2 mang gen TES-30 ciing dugc cat
thanh hai manh bao gém vecto pJET1.2 m& vong (3kb) va doan gen TES-30 (700 bp). Nhu
vay, ca vecto pET52b(+) va doan gen ma hoa TES-30 tai to hop da dwoc cit thanh cong.

Hai thanh phén trén sau khi dugc tinh sach trén gel agarose tiép tuc duoc nbi véi nhau
nhd enzyme T4 DNA ligase. Sau d6, san pham ndi ctia vecto pET52b(+) va doan gen mi hoa
TES-30 tai t6 hop dugc bién nap vao té bao kha bién E. coli Rosetta bang phuong phép sdc
nhiét & 42°C ¢ 15 gidy. Té bao E. coli sau bién nap dwgc cdy trai trén dia méi truong LB c6
khang sinh chon loc 14 chloramphenicol va ampicillin dé nudi qua dém & 37°C. Dé sang loc
cac dong khuédn lac mang gen ma héa TES-30, DNA tir cac dong khuén lac duoc tach chiét
bang sdc nhiét va dugc st dung 1am khudn cho phan tng PCR véi cip moi T7 promoter va
T7 terminator. Két qua dién di san pham PCR trén gel agarose duoc trinh bay ¢ Hinh 2.
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Hinh 2. Két qua sang loc cac dong té bao E.coli Rosetta duoc bién nap bang vecto
pET52b mang gen ma hoa TES-30.
Giéng 1:am tinh PCR. Giéng 2-10: san pham PCR sang loc cac dong khuan lac sau bién
nap. Giéng 11: HighRanger 1kb DNA Ladder (Norgen).
Theo két qua dién di, nhan thay trong s6 9 mau san pham PCR sang loc cé téi 8 mau
cho két qua dwong tinh véi mot band c6 kich thude khoang 850bp. Chon ngiu nhién 3/8
dong té bao tiép tuc nudi trong moi truong LB ¢6 khang sinh chon loc 1a chloraphenicol va
ampicillin & 37°C de tiép tuc tach chiét liy plasmid va giai trinh ty tai cong ty 19'Base
(Malaysia) v6i cdp mdi T7 promoter va T7 terminator. Két qua giai trinh ty 2 chiéu cua dong
plasmid mang gen chinh x4c nhu thiét ké ching t6 di duoc xay dung thanh cong vecto biéu
hién pET52b(+) mang gen ma hoa khang nguyén TES-30.

3.2. Biéu hién va tinh sach protein TES-30 trong vecto pET52b(+)

Két qua dién di SDS-PAGE (hinh 3) cho thiy sau tinh sach, trong dich rira giai phan
doan 2 va 3 (giéng 8 va 9) c6 xuét hién mot bang duy nhat kich thudc khoang 30kDa hoan
toan phu hop véi tinh toan 1y thuyét cua protein tai t6 hop TES-30. Diéu nay c6 thé khang
dinh, protein TES-30 da duogc biéu hién thanh cong trong hé vecto pETS52b(+).

Néng do protein thu dugc sau tinh sach 1,3mg/ml véi thé tich 80ul. Béi dém bé‘mg cot
10kDa thu duoc: 0,5mg/ml véi thé tich 100ul.

Hinh 3. Két qua dién di SDS-PAGE kiém tra su biéu hién ctia TES-30 tai t6 hop
trong té bao E.coli Rosetta mang vecto tai to hop pET52b(+)-TES-30 va d6 tinh
sach ctia TES-30 sau khi sir dung sic ky 4i luc Hispur Cobalt Superflow Agarose.
Giéng 1: GangNam-STAIN Prestained Protein Ladder(JH science); G1eng 2:
Protein tong sb trude cam Gng; Giéng 3: Dich siéu am té bao trong dém cén bang,
Giéng 4: Dich siéu am sau khi qua cot; Giéng 5: Dich rira phan doan 2; Giéng 6:
GangNam-STAIN Prestained Protein Ladder(JH science); Giéng 7: Dich rira giai
phan doan 1; Giéng 8: Dich rira giai phan doan 2; Giéng 9: Dich rira giai phan doan
3; Giéng 10: Dich rua giai phan doan 4;

Giéng 11: Dich rtra giai phan doan 5
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3. Panh gia hoat tinh khang nguyén protein TES-30 t4i td hop

9 8 7 &

4 kD

Hinh 4. Két qua Western blot thir nghiém hoat tinh khang nguyén ciia TES-30 tdi

16 hop vdi cac mau huyét thanh ngieoi bénh.

Mang 1-5: cac mdu huyét thanh dirong tinh voi giun diia cho meéo

Mang 6: mau huyet thanh dweong tinh véi du trimg san lon

Mang 7: mau huyét thanh dwong tinh véi san ld gan Ién

Mang 8: mau huyét thanh dwong tinh véi giun lwon

Mang 9: mau huyét thanh dwong tinh véi amip

M: GangNam-STAIN Prestained Protein Ladder(JH science)

Két qua Western blot (Hinh 4) cho thiy 5 mau huyét thanh dwong tinh véi bénh giun
diia ché méo déu cho mot vach tin hiéu duy nhét tai vi tri ¢6 kich thudce khoang 30kDa; trong
khi d6 4 huyét thanh con lai, tuy duong tinh voi cac loai ky sinh tring khac, nhung két qua
Western blot &m tinh.

4. KET LUAN

D3 biéu hién va tinh sach duoc protein tai t6 hop TES-30 ¢ vi khudn E. Coli BL21 (DE3).
Két qua Western blot cho thdy protein co phan ung khang nguyén - khang thé d6i voi huyét
thanh ngudi nhiém a au trung Toxocara spp va khong co phan g chéo véi loai giun san khac.
Két qua nay mé ra trién vong trong viéc sir dung ngudn khang nguyén tai to hop dé ché tao cac
kit chan doan nhanh bénh Toxocariasis & ngudi.
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Abstract
EXPRESSION AND ASSESSMENT OF ANTIGENIC ACTIVITY
OF RECOMBINANT TES-30 PROTEIN

Do Nhu Binh
Military Hospital 103-Vietnam Military Medical University
Toxocariasis is a disease whose clinical manifestations are unspecific, characterized
by larval migration to the inner organs of humans and some animals. In the absence of
parasitological evidence of infection, immunological methods are required for its diagnosis.
Currently, an ELISA technique is being used to detect IgG antibodies against an
excretory/secretory antigen of Toxocara spp. (TES) which circulate in the blood of infected
patients with a high sensitivity however low specificity due to cross-reaction with other
helminths. In this study, an artificial ADN encoding TES-30 sequence was then introduced
into the pET-52b(+) vector and expressed in E. coli BL21 (DE3) in the form of (His)10
affinity tag fusion. As the result of SDS-PAGE, the recombinant protein TES-30 of 30 kDa
was highly expressed in E. coli and was purified by His-tag affinity chromatography. The
recombinant TES-30 protein had a specific antigenic activity that was confirmed by Western
blot. This recombinant protein holds great potential in epidemiological studies and as a

candidate for the development of diagnostic tests for toxocariasis in Vietnam.

Keywords: excretory/secretory antigen of Toxocara spp.; recombinant protein; expression
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