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ABSTRACT

GRA7, belonging to family of dense granule antigenic protein of Toxoplasma
gondii, was successfully expression as recombinant protein in E. coli. S
cerevesiae or Baculovirus systems. In this study, the GRA7 antigen of T.
gondii was express in cell-free system. The GRA7 gene of 711bp in length
was chemically synthesized based on ¢cDNA sequence of T. gondii GRA7
gene. The specific primers containing BamHI and Xhol at the 5’-end have
been used to amplify the GRA7 gene from vector of pT7CEF1-CHis with
positive control of GFP. The size and sequence of GRA7 gene were
confirmed by double restriction enzyme digestion and sequencing,
respectively. The expression procedure was carried out with two steps of
transcription and translation. RT-PCR using specific primers for GRA7 gene
amplified target gene with appropriate molecular size. Western blot showed
the band of 29 kDa corresponding to molecular weight of GRA7 protein.
Positive ELISA result using swine anti-T. gondii polyclonal antibody and
goat anti-swine HRPO conjugate with dilution of expressed GRA7 antigen in
the range of 1,000-4,000 dilutions indicated the successful expression of
GRAY7 in cell-free protein synthesis system.

TOM TAT

GRA7, protein khang nguyén hat day dac cua Toxoplasma gondii- mot logi
ky sinh tring mdu & dong vit, da dwoc biéu hién thanh cong protein tdi té
hop ¢ cac hé biéu hién khdc nhau nhu E. coli, S. cerevesiae va Baculovirus.
Trong nghién citu nay, cdc khang nguyén GRA7 cia T. gondii dwoc biéu hién
trong hé thong phi té bao. Gen md héa GRA7 T. gondii cé kich thuéc phan
tir 711 bp duwoc téng hop héa hoc diea trén trinh tw ¢cDNA ciia gen GRA7 T.
gondii. Cap moi ddac hiéu chira vi tri nhdan biét ctia BamHI va Xhol & dau 5'-
da dwoc sir dung dé khuéch dai gen GRA7 tir vector pT7CEF1-Chis, sir dung
GFP la chudn dwrong tinh. Kich thudc phan tir va trinh t gen md héa GRA7
da dwoc xdc nhdn boi enzyme cdt han ché BamHI va Xhol va doc trinh trinh
tw. Qua trinh biéu hién duoc tién hanh véi hai buéc phién ma va dich md.
Két qua RT-PCR sir dung méi dic hiéu gen md héa GRA7 da khuéch dai gen
dich véi kich thuée phan tir phit hop. Hinh anh lai Western blott thdy xudt
hién bang kich thudc khodang 29 kDa twong wng voi trong lwong phan tir cia
protein GRA7. Két qua ELISA dwong tinh sir dung khdng thé da dong lon
khang T. gondii va cong hop HRPO véi dé pha lodang khang nguyén GRA7
trong khodngl/ 1.000 -1/ 4.000x xdc nhdn sw biéu hién thanh céng cia
GRA7 trong hé thong tong hop protein phi té bao.
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1 MO PAU

Toxoplasma gondii 1a mot ky sinh trung don
bao séng ky sinh trong mau cua dong vat mau
néng, giy ra bénh than kinh va lién quan dén
cac hién tuong séy thai, chét non va dj dang bao
thai (Dubey va Beattie, 1988). Vat chu chinh
cua T. gondii 1a cac loai méo (méo nudi, meo
hoang) tuong tmg v&i giai doan phat trién hiru
tinh, giai doan phat trién vo tinh trong vong doi
dién ra trong cdc vat chil trung gian nhu dong
vat mau nong (Frenkel et al., 1970). Nhiém T.
gondii gay ra cac can bénh nghiém trong cho
dong vat va nguoi, dac biét la viéc truyén bénh
gilia cac vat chu trung gian tr vat nudi sang
nguoi (Tenter et al., 2000). Vi thé viéc phat
trién cac phuong phap chan doan chinh xac,
tién loi 1a rat can thiét. Hau hét cac phuong
phap phat hién ky sinh trung hién nay la phat
hién huyét thanh hoc dua trén sy c6 mat cla cac
khang thé 1a cac globin mién dich dic hiéu T.
gondii trong cac mau. Chan doan nhim bénh
cling c6 thé str dung toan bo ky sinh trung (giai
doan tachyzoite) hodc su dung cac protein
khang nguyén (Lyons ef al., 2002). Rat nhiéu
gen ma hdéa khang nguyén 7. gondii da dugc
tach dong va biéu hién thanh cong trong cac hé
biéu hién khac nhau. Khang nguyén hat day dac
(GRA) ctia T. gondii tao ra dap tmg mién dich
khang thé manh di duoc xem 1a cac khang
nguyén phuc vu chan doan. GRA7 thudc ho cic
protein khang nguyén hat cua 7. gondii da dugc
biéu hién thanh cong duéi dang protein tai to
hop & E. coli va hé biéu hién baculovirus
(Jacobs et al., 1998).

Hién nay, c6 3 chién luoc san xut protein
duge ép dung: tobng hop hoa hoc, biéu hién
invivo va tong hop protein & hé biéu hién
protein phi té bao. Hé thong biéu hién protein
phi té bao (cell-free protein expression system)
ngay cang duoc Umg dung rong rai boi tinh uu
viét c6 thé tong hop cac protein gdy anh huong
dén cac chuc ning sinh ly té bao. Hon nita, hé
thong hién protein phi t& bao c6 wu thé trong
viéc tong hop cac protein véi do chinh xac cao
va dic biét tiét kiém thoi gian cho viéc tinh
sach protein tai t6 hop (Katzen et al., 2005).
Trong nghién clru nay, gen mad hoda protein
khang nguyén GRA7 cua T. gondii dugc

110

Phan B: Néng nghiép, Thiyy sin va Cong nghé Sinh hoc: 25 (2013): 109-113

tong hop va biéu hién trong hé théng biéu
hién protein phi t€ bao phuc vu cho muc dich
chan doan.

2 PHUONG PHAP NGHIEN CUU

Gen ma hoa protein khang nguyén GRA7 c6
kich thu6c phan tir 711 bp dwoc téng hop dua
trén trinh ty cDNA cia GRA7 T. gondii va sau
d6 tach dong trong vector pGEM Teasy
(Bioneer, Korea).

Mai dic hiéu chua vi tri cat cia enzyme cit han
ché BamHI and Xhol & dau 5° va chira bd ma
ma hoa khoi dau ATG dugc thiét ké dé khuéch
dai toan b doan gen ma hoa GRA7 tuir vector
tach dong (F: 5°-
AATCGGATCCATGGCCCGACACGCAATT
TTTTC-3’; R: 5°-
GTTGCTCGAGCTGGCGGGCACTCCCCAT
C-3"). Tiép d6, gen ma hoa GRA7 dugc chén
vao vector biéu hién pT7CFE1-CHis (Thermo
Scientific, My, hinh 1). Vector biéu hién chira
cac yéu t6 can thiét cho viéc tong hop thanh
cong protein mong mudn nhu: promoter T7 can
thiét cho hoat dong biéu hién gen, IRES ¢ dau
5’-, dudi His-Taq & dau C phuc vu cho muc
dich lam sach protein sau nay, trinh tu poly A
va yéu t6 két thuc T7 & ddu 3’-. Kich thudc
phan ttr va trinh ty nucleotide cua gen ma hoa
GRA7 duoc kiém tra bing enzyme han ché
(BamHI va Xhol) va doc trinh ty gen.

Biéu hién gen ma hoa GRA7 trong hé thong
biéu hién phi té bao sir dung kit Pierce Human
Invitro Protein Expression for DNA template
(Thermo Scientific, My) v6i 2 budc sao ma
(transcription) va dich ma (translation).

Dich thu dugc sau biéu hién duoc phan tich
bang phuong phéap lai Western va ELISA. San
pham biéu hién gen duoc dién di trén gel PAGE
8% trong 40 phut, véi cuong d¢ dong dién 100
A, sau d6 dugc chuyén sang mang lai
Nitrocellulose va nhuém bing Coomasie blue.
Phan tmg ELISA duoc tién hanh voi san phdm
biéu hién gen trong hé thong phi té bao véi cac
d6 pha loang khang nguyén GRA7 khéac nhau
(100x-10.000x) str dung khang thé da dong lon
khang T. gondii va cong hgp HRPO.



Tap chi Khoa hoc Truong Pai hoc Can Tho

&
| oy Q‘ Q“\ o o A B o
atggcca - QP QS" & F g

Phan B: Néng nghiép, Thiiy san va Cong nghé Sinh hoc: 25 (2013): 109-113

pT7CFE1-CHis
(3627 bp)

Sequence Features:

T7 promoter 1-18
EMCV IRES 33-535
MCS 550-610
His Tag 611-628
Poly A 642-671
T7 terminator 700-747
Ampicillin gene (bla, Am~) 1709-2566
F1 origin 3005-3460

Hinh 1: Ciu tric vector biéu hién pT7CFE1-CHis (Thermo Scientific, M)

3 KET QUA VA THAO LUAN

3.1 Tach dong va bién nap doan gen ma hoa
protein khang nguyén GRA7 vao vector
biéu hién

Poan gen GRA7 c¢6 kich thudc phan tir 711
bp duoc téng hop héa hoc va chuyén vao vector
tach dong pGEM-Teasy (Promega). Cap

mdi dic hiéu voi GRA7 dugc noi dai thém vé

chiéu 5’ vi tri cit cua enzyme cat han ché

BamHI/Xhol, va 4 nucleotide aatc/ggtg. Riéng

2a

5'-aatcggatccatggeccgacacgcaatittttcogogettigigt
aQucalgolgooggegucttigocccagitcgalaccgoggooaccgogt
cagalgacgaacigalgagtogaatcogaaatictgactittiogatgglca
agcacccgtigacagicicagaccgacgaacgcoggigiogacicgaaa
gogaccgacgatcacctcaccaccagealggataaggcatciglagag
agicagcticogagaagagagccatiggagacggagecagalgaaca
agaagaagttcatitcaggaagcgaggogtocgticogacgctgaagig
acigacgacaacalclacgaggagcacacigaloglaaggiggticoga
Quaaglcggagggcasgogaagclicaaagactigcigangaagalcg
cgcigeoggcetgtiggtalgpgligcatlogtatitigocgcigatagactigige
cggaactaacagaggagcaacagagaggcgacgaaccccliaaccac
cggocagaatglgggoacigigitaggcitogcagogatigatgeigeege
agogticctiggcalgggicicacgaggacglaccgacalitiiccccacgc
aaaaacagatcacggcagectgcacicgagcaagaggigecigaatca
gucgaagatggggaggatgcccgecagsicgageace -3

ddi voi moi xudi, 3 nucleotide ATG 1a ma khoi
dau phién ma dugc thém vao ngay sau vi tri cta
enzyme cit han ché BamHI. Khi d6 kich thudc
phan tir toan bd gen GRA7 tong hop nhd cap
moi dic hiéu 1a (711+6x2+4x2+3=734 bp).
Poan gen GRA sau khi dugc khuéch dai tir
pGEM-Teasy dugc gin vao vector biéu hién
pT7CFE1-CHis (Thermo Scientific, My) trong
hé thong biéu hién phi té bao. Hinh 2b trinh bay
két qua dién di doan gen GRA7 da duoc chen
vao vector biéu hién pT7CFE1-CHis.

2b

Hinh 2a: Trinh ty gen GRA7; Trinh tw in dim (33 bp diu tién va 31 bp cudi cing): trinh ty primer (mdi
xudi F va mo6i nguwgee R) bao gom vi tri cat ciia enzyme cat han ché va vi tri khéi dau sao chép (ATG);
trinh tw gach chan: vi tri cat enzyme cat han ché. 2b. Két qua dién di cac clone tii to hgp mang gen GRA7

M: Chi thi DNA 1kb DNA (iNtRON),Clone tdi 16 hop chita GRA7 cdt béi BamHl, Vector pT7CFEI-CHis kich thudc 3.627 bp
cat boi BamHI, San pham khuéch dai gen GRA7 (734 bp), 4-6. Cac clone tdi t6 hop chita GRA7 cat boi BamHI va Xhol

(3.627 bp + 726 bp)
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Hinh 2b (giéng 4,5,6) thé hién 2 bang DNA
rd0 nét, bang 1én tuong Ung voi vector
pT7CFE1-CHis voi kich thudc phén to 3.627
bp va mot bang twong ung voi gen GRA7 voi
kich thudc phan tir 726 bp. Két qua thé hién
vector tai t6 hgp mang doan gen GRA7 véi kich
thudc phan tor phu hop. Tiép d6, doan gen
GRA7 duoc kiém tra bang doc trinh ty truc tiép
(Hinh 2a). Két qua nay cho thiy gen GRA7 da
dugc chuyén thanh cong vao vector biéu hién
pT7CFE1-CHis.

3.2 Biéu hién protein GRA7 trong h¢ thong
phi té bao

Dong té bao ngudi duge sir dung trong kit
Pierce Human /Invitro Protein Expression for
DNA template (Thermo Scientific, My) chura
tat ca cac yéu tb can thiét nhu 13 mot may tong
hop protein nhu: ribosome, cac yéu t6 khoi dau,
yéu t6 kéo dai va cic RNA véan chuyén. Khi
dugc bd sung cac protein can thiét cho qué trinh
sinh tong hop, doan DNA dugc chén vao vector
pT7CFE1-CHis c6 thé tong hop thanh protein
tuong ng trong thoi gian ngin khoang 6 gio.
Uu viét cta hé thdng biéu hién protein nay 1a
quéa trinh biéu hién voi quy mé microlit phan
g va thoi gian ngan. Hon nira, loi ich 16n hon
1a c6 thé tdng hop duoc cac protein doc hai véi
co thé ma khong c6 thé tong hop trong mé hinh
té bao sdng. Biéu hién protein GRA7 trong t6
hop vector biéu hién pT7CFE1-CHis duoc thyc
hién theo huéng dan cia nha san xuat. Qué
trinh biéu hién gdm 2 budc: phién mi va dich
ma. Hinh 3 trinh bay két qua RT-PCR danh gia
qué trinh phién ma sir dung san pham phién ma
lam khuén voi cip mdi dic hiu GRA7. Két
qua cho thdy véi cac clone khac nhau (giéng
3,5,6), san phdm RT-PCR xuit hién bing tuong
g v6i kich thudc phan tir GRA7, va ciing thé
hién ¢ viéc quan sat san phdm sau phién mi co
xuat hién taa tring mo nhe trong 6ng phan tng,
didu nay thé hién két qua duong tinh ¢ giai
doan phién mi trong qua trinh biéu hién GRA7.
Tuy nhién mtc dé dac hi¢u ¢ cac clone 1a khac
nhau, ¢6 thé do ndng d6 vector pT7CFE1-CHis-
GRA7 dua vao cac phan tng c6 su khac nhau.
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1 2 3 4 5 6 W

Hinh 3: Két qua RT-PCR sir dung san phim
phién ma véi cap moi dic hiéu GRA7 M: Chi thi
DNA 100 bp ladder (Enzynomics)

1-2: PCR véi vector biéu hién pT7CFEI-His GRA7
3,5, 6:’ RT-PCR san phdam phién mad cac clone khdc nhau
4: Doi chung dm

Dé kiém tra san pham dich mé, phuong phap
lai Western duoc tién hanh. Trudc tién san
pham dich mi duoc dién di trén gel PAGE 8%
st dung hé d&m MOPS. Sau do, toan bd protein
dugc chuyén sang mang lai Nitrocellulose 0 v&i
khang thé da dong polyclonal cua 7. gondii
dugc tao trén lon voi d§ pha lodng 100x va
cong hop khang lon danh diu HPRO tao trén
dé (HPRO-labeled Goat Anti-Swine IgG —
Thermo Scientific) véi do pha loang 2.500x.
Két qua dwoc trinh bay & hinh 4.

Hinh 4: Két qua lai Western

M: Chi thi Protein .
1-3: Két qua lai phan dich n6i véi cac clone khac nhau
4-7: Két qua lai phan tua voi cdc clone khac nhau

Két qua Hinh 4 cho thiy giéng s 3 c6 xuat
hién bang protein voi do 16n khoang 29 kDa,
tuong ung voi kich thudc phan tor protein
GRAY7. Phan dich ndi nay dugc st dung lam
khang nguyén cho phan tng ELISA. Két qua
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ELISA duong tinh v6i do pha loang khang
nguyén GRA7 trong khoang 1/1.000 -
1/4.000x, x4c nhan sy biéu hién cia GRA7
trong hé thong tong hop protein phi té bao.

4 KET LUAN

D3 biéu hién thanh cong gen ma héa protein
khang nguyén GRA7 cua T. gondii trong hé
thong biéu hién phi t& bao. Tuy nhién, viéc t6i
wu dé nang cao muc do biéu hién cia gen
GRA7 can dugc tién hanh dam bao yéu cau vé
noéng d6 va do sach cua protein GRA7 ding
trong chan doan nhiém 7. gondii & dong vat.
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