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TAO DONG VA BIEU HIEN GEN MA HOA KHANG NGUYEN
GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE (GAPDH)
CUA EDWARDSIELLA ICTALURI TRONG E. COLI/BL21 (DE3)
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Lé Viét Tuan Khanh', Dinh Thi Bich Lan®

TOM TAT

Trong nghién ctru nay, ching t6i da tao dong va biéu hién thanh cong gen ma hoa protein khang
nguyén Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) cua Edwardsiella ictaluri phan lap
tlr mau ca tra (Pangasianodon hypophthalmus) bi nhiém bénh gan thian mu ¢ tinh An Giang, Viét
Nam. Gen ma hoa cho khang nguyén GAPDH dugc tao dong vao vector pGEM®-T Easy, sau do
dugc biéu hién boi vector pET200/D-TOPO trong té bao Escherichia coli BL21 (DE3). Két qua
giai trinh tu cho thiy gen GAPDH cta Edwardsiella ictaluri c6 chiéu dai 996 bp, ma héa mot chudi
polypeptide dai 331 amino acid, lién tuc, va tuong dong 99% so véi trinh ty chudi polypeptide cua
khang nguyén GAPDH di duoc cong bd trén Ngan hang Gen (GenBank) (mé s6 AVZ80933.1). Két
qua dién di protein dugc biéu hién trén gel sodium dodecyl sulfate-polyacrylamide (SDS-PAGE)
15% cho théay protein dung hop trong thé viii ¢6 khdi lwong phén tir khoang 39 kDa, va ELISA truc
tiép khang dinh rang protein dugc biéu hién 1a protein khang nguyén tai to hop 6xHis-GAPDH.

Tur khoa: Bénh gan than mu, Edwardsiella ictaluri, GAPDH, tao dong va biéu hién, protein tai
t6 hop.

Cloning and expression of gene encoding glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) antigen of Edwardsiella ictaluriin E. coli BL21 (DE3)
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SUMMARY

In this study, we successfully cloned and expressed the gene encoding glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) antigen protein of Edwardsiella ictaluri isolated from
tissue samples of bacillary necrosis diseased striped catfish (Pangasianodon hypophthalmus)
in An Giang province, Viet Nam. The gene encoding GAPDH antigen was cloned into vector
pGEM®-T Easy and expressed with vector pET200/D-TOPOQO in Escherichia coli BL21 (DE3)
cells. The results of sequencing showed that the nucleotide sequence of GAPDH gene
was 996 bp in length, encoding a polypeptide with 331 amino acid residues, and 99%
similarity to the polypeptide chain of recorded GAPDH antigen in GenBank (accession
number: AVZ80933.1). The result of expressed protein analysis on 15% sodium dodecyl
sulfate-polyacrylamide (SDS-PAGE) gel showed that molecular mass of fusion protein was
approximately 39 kDa, and direct ELISA determined that expressed protein was the 6xHis-
GAPDH recombinant protein.

Keywords: Bacillari necrosis of pangasius, Edwardsiella ictaluri GAPDH, cloning and
expression, recombinant protein.
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I. PAT VAN PE

Bénh gan than ma do vi khuan Edwardsiella
ictaluri gay ra trén ca tra (Pangasianodon
hypophthalmus), mot d6i tuong nudi chinh cia
nganh cong nghiép nudi trong thiy san Viét
Nam, gdy ra thiét hai kinh t& nghiém trong cho
ngudi nudi cé tra dic biét & viing dong bang séng
Cuu Long. Hién nay, ca tra bi bénh gan than mu
thuong dugc diéu tri bang khang sinh, tuy nhién
viéc str dung khang sinh trong thoi gian dai lam
tang nguy co vi khuan khang thudc khang sinh
(Tt Thanh Dung va cs., 2012; Nguyén Thi Thiy
Hang, 2019), va gy ton du khang sinh trong
san pham lam cho viéc xuat khau thuy san gip
nhiéu kho khin (Huynh Xuén Yén va cs., 2019).
Dé gop phan giai quyét van dé nay, chién lugc
st dung vacxin dé phong bénh va ché pham sinh
hoc than thién voi méi truong thay thé khang
sinh dé diéu tri bénh gan than mua do vi khuén
Edwardsiella ictaluri gay ra trén ca tra dang
dugc cac nha khoa hoc va nguoi nudi lya chon.

Trén thé gi6i, dd c6 mot sd nghién ctiu vé
vacxin phong bénh gan than mu, hau hét cac loai
vacxin nay déu st dung vi khudn Edwardsiella
ictaluri da bt hoat hodc vi khuin séng duoc
giam doc luc (Pridgeon va Klesius, 2011) Ton
tai ciia cac loai vacxin nay 1a tiém an nguy co
mat an toan vi vi khuan cé thé phat trién nguoc
thanh dang c6 doc luc (Huynh Xuan Yén va
cs., 2019). Bé an toan hon, gan day xu hudng
ngh1en ctru phat trién vacxin tai to hop dua
trén cac protein khang nguyén cta vi khuan
Edwardsiella ictaluri bue dau duoc quan tim
nghién ctru (Cao va cs., 2014; Huynh Xuéan
Yén va cs., 2019; Nguyén Thi Linh Giang va
cs., 2019). Trong s cac protein khang nguyén
cua Edwardsiella ictaluri, glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) la mdt
khang nguyén mang ngoai, da dugc chiing
minh c6 tinh sinh mién dich cao (Panangala va
cs., 2009; Park va cs., 2011), la Gtng vién tiém
ning cho viéc str dung san xudt vacxin tai to
hop da muyc dich dé bao vé ca tra khoi vi khuan
Edwardsiella ictaluri (Panangala va cs., 2009;
Park va cs., 2011) va cac vi khuan gram am

gy bénh trong ho vi khuan dudng rudt (Cao va
cs., 2014). Muc dich cua nghién ctru nay la tao
dong va biéu hién protein khang nguyén tai to
hop GAPDH cua Edwardsiella ictaluri trong
té bao E. coli BL21 (DE3) nhim tao ngudn
nguyén liéu cho phat trién vacxin va ché phim
sinh hoc chtra khang thé phong va diéu tri bénh
gan than mu & ca tra do vi khuén Edwardsiella
ictaluri gay ra.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit ligu

M4u c4 tra nghi nhiém Edwardsiella ictaluri
thu thap tr cac ao nudi trén dia ban tinh An Giang.

Céc vét li€u chinh dung trong nghién ctru
gém méi truong LB (1% tryptone, 0,5% dich
chiét ndm men, 1% NaCl), chung vi khuén
E. coli (TOP10, BL21), vector pGEM®-T
Easy (Promega), vector pET200/D-TOPO
(Invitrogen, Hoa Ky), kit tach chiét DNA tong
s6 (DNeasy Blood & Tissue kits (50), Qiagen),
kit tach chiét plasmid tai t6 hop DNA Plasmid
Extraction (ABT, Viet Nam), kit tinh sach DNA
tur gel PCR/Gel purification (ABT, Viet Nam),
hoa chét tach chiét protein tir vi khuan (50 mM
Tris-HCI1 pH 7.5, 100 mM NaCl, 2 mM EDTA,
b kit tinh sach protein ProBond™ Purification
System (Thermo Fisher Scientific, Hoa Ky).

2.2. Phwong phap nghién ciru

2.2.1. Phén ldp gen ma hoa khing nguyén
GAPDH ciia Edwardsiella ictaluri

Tr cic mau md ca tra nghi nhiém
Edwardsiella ictaluri, DNA téng sb6 duoc tach
chiét bang kit theo hudng dan ciia nha san xuat.
DNA tong s duoc sir dung 1am khudn cho phan
mg PCR dé xac dinh vi khuan Edwardsiella
ictaluri voi cap mdi dic hiéu: moi xudi (EI16sF)
5'-CGGACGGGTGAGTAATGTCT-3’ va
mdi nguwoc (EIl6sR) 5-TTAGCCGGTGC
TTCTTCTGT-3" (Jesus Genaro Sanchez-
Martinez va cs., 2012). Phan lap gen ma hoa
khang nguyén GAPDH bang cip modi duoc
thiét ké boi Thanh Trung Cao va cs. (2014)
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dua trén trinh ty chudi nucleotide ciia gen dugc
cong bd trén GenBank (ma sb CP028813.1).
Trinh tu nucleotide moi xudi (GAPDH.F):
5'-CACCATGACTATCAAAGTAGGTATC-3’
va mdi nguoc (GAPDH.R): 5-TTATTTG
GAGATGTGCGC-3".

Phan tng PCR véi thanh phan gdom: 25 uL
2X Go taq green master mix, 2 L mdi xudi (10
pmol/uL) 2 pL mdi nguoc (10 pmol/uL), 2 nL
DNA tong s6 va 19 pL nude cat vo triung (tong
thé tich 50 pL), duoc thuc hién voi chu trinh
ludn nhiét: giai doan bién tinh 95°C/5 phiit; tiép
dén 1a 30 chu ky: 95°C/60 gidy, 53°C/60 gidy va
72°C/60 gidy; cudi cung 1a 72°C/10 phut. San
pham PCR dugc kiém tra bang dién di trén gel
agarose 1% trong dém 1X TAE véi thuéc nhuom
Ethydium bromide (0,5 pg/L) va phan tich hinh
anh bang hé thong Gel Doc XR* (BioRad).

2.2.2. Tao dong gen ma hoa khang nguyén
GAPDH ciia Edwardsiella ictaluri

San pham PCR (gen mé hoa khéng nguyén
GAPDH) sau khi tinh sach bang kit PCR/
Gel purification (ABT) dugc gin vao vector
pGEM®-T Easy (Promega, Hoa Ky) theo
phuong phép dong héa TA. Thanh phan phan
tmg gin gébm: 1 pL 50 ng vector pGEM®-T
Easy, 5 uL 2X Rapid Ligation Buffer, 1 uL (3
don vi) T4 DNA ligase, 1 pL (15 ng) san pham
PCR tinh sach va 2 pL nudc cit vo triung (tong
thé tich 10 pL) duogc 1 ¢ 25°C trong 3 gid. San
pham gin sau d6 duoc bién nap vao 100 uL té
bao E. coli TOP10 kha bién bang phuong phap
soc nhiét & 42°C trong 45 gidy, sau d6 u trong
da 1anh 3 phut. Thém 900 puL mdi truong LB
vao 6ng chira san pham bién nap va nu01 1
gio & 37°C, lac 180 vong/phut, sau d6 cdy trai
100 pL dich nuéi cay trén dia thach LB c¢6 bd
sung 100 pg/mL ampicillin, IPTG (0,1M) va
X—Gal (20 mg/mL), nuéi ¢ 37°C trong 16 gio.
Su hién dién cua gen ma hoa khang nguyén
dich trong cac té bao E. coli TOP10 (khuan lac
mau tréng) duoc kiém tra b.';'lng PCR véi cap
mdi dic hiéu cho gen khang nguyén GAPDH
da duoc d& cap trén va cip moi M13 (M13F:
5’-GTTTTCCCAGTCACGAC-3" va MI13R:
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5"CAGGAAACAGCTATGAC-3") dugc thiét
ké sin trén vector pPGEM®-T Easy.

Khuén lac duong tinh dwgc nudi cy trong 5
mL moi truong LB chira 100 pg/mL ampicillin
dé san xuat sinh khdi. Vector tai to hop duoc
tach bang kit DNA plasmid extraction (ABT,
Viét Nam) va gui di gidi trinh tu nucleotide tai
Cong ty 1“BASE (Malaysia). Két qua giai trinh
tu duoc phén tich bang phin mém BioEdit va so
sanh muc do tuong déng vO1 trinh tu da duoc
cong bd trén GenBank (ma s CP028813.1).

2.2.3. Biéu hién protein khdng nguyén GAPDH
trong te bao E. coli BL21 (DE3)

Dé biéu hién protein khang nguyén GAPDH
trong té bao E. coli BL21 (DE3), vector tai to
hop pGEM®-T Easy/GAPDH dugc st dung lam
khuon miu cho PCR thu nhan gen ma hoa cho
khang nguyén GAPDH d¢ gin vao vector biéu
hién pET200/D-TOPO véi cip mdi dic hidu da
dugc str dung (c6 4 nucleotide CACC o dau 5°
clia mdi xudi dé bét cap voi chudi nucleotide
GTGG 16i ra ¢ vector biéu hién). Tién hanh
PCR voéi thanh phan bao gém 1 pL vector tai
t6 hop pGEM®-T Easy/GAPDH (50 ng), 1 uL
mdi xudi GAPDH.F (10 pmol), 1 pL mdi ngugc
GAPDH.R (10 pmol), 10 pL 5X Hi-Fi Reaction
Buffer, 5 pL ANTP mix (10mM), 1 pL enzyme
VELOCITY DNA polymerase 1o pmol/pL)
(Blohne Anh qudc), 31 pL nude cit vo tring
(tong thé tich 50 pL), chu trinh nhiét nhu PCR
phan 1ap gen GAPDH da mé ta. San pham PCR
sau khi cit ra tir gel agarose 1%, dugc tinh sach
bang kit PCR/Gel purification (ABT) va gin
vao vector biéu hién pET200/D-TOPO. Thanh
phan phan tng gian: 1 uL san pham PCR (10
ng/uL), 1 L dém gin, thém nudc cat vo tring
da 5 pL, 1 pL vector pET200/D-TOPO (20 ng/
uL) (tong thé tich 1a 6 uL) tron nhe, déu va u
0 25°C trong 60 phut. Vector pET200/D-TOPO
tai t hop dugc bién nap vao té bao kha bién E.
coli BL21 (DE3) bang phuong phép soc nhiét
& 42°C trong 45 gidy v6i thanh phan 3 pL san
pham gin, 50 pL té bao E. coli BL21 (DE3) kha
bién va 250 uL méi truong SOC (2% tryptone;
0,5% dich chiét nAm men; 10 mM NaCl; 2,5
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mM KCl; 10 mM MgCl; 10 mM MgSO va 20
mM glucose; pH 7). San pham bién nap duoc
cdy trai trén dia thach LB c6 chira kanamycin
(100 pg/mL) va t ¢ nhiét do 37°C qua dém.
Céc té bao E. coli BL21 (DE3) moc dugc trén
modi truong chon loc (LB + kanamycin) s€ mang
vector tai to hop va duogc kiém tra dé khing dinh
bang PCR véi cap moi dic hiéu.

Céc té bao E. coli BL21 (DE3) tai t6 hop
(chtra vector mang gen ma hoa khang nguyén
GAPDH) dugc nudi trong 50 mL moéi truong YJ
¢6 bd sung kanamycin (100 pg/mL), & 37°C, lic
toc do 180 vong/phut. Khi mat d6 quang moi
truong do ¢ bude song 600 nm dat t6i OD ) =
0,8 thi bo sung 40 uL chat cam ung IPTG 1M
dé dat nong do IPTG cubi cing 0,8 mM va tiép
tuc nudi & 25°C, lic 150 vong/phut, trong 10
gio. Ly tim ¢ toc do 6.000 vong/phut, trong 10
phut dé thu sinh khéi va tach chiét protein tong
s6 bang cach tai huyén phu té bao trong dém
TNE (50 mM Tris-HCI pH 7,5, 100 mM NacCl,
2 mM EDTA) 1 % Triton X-100, 0,008 mg/mL
lysozyme, 0 trong d4 60 phut, c6 lic, sau d6 xir
1y v6i song siéu 4m trong 5 phut. Ly tim véi tde
d6 10.000 vong/phut, trong 10 phit dé thu ldy
protein thé dich. Tiép tuc hoa tan phan két tua
v6i dung dich Urea 8M, u ¢ 30°C trong 1 gio,
sau do ly tam véi toe d 10.000 vong/phut, trong
10 phit dé thu protein trong thé viii. Cac protein
dung hop 6xHis-GAPDH dugc tinh sach bing
kit ProBond™ Purification System (Thermo
Fisher Scientific, Hoa Ky) theo huéng dan cta
nha san xuét. Sy biéu hién protein khang nguyén
GAPDH trong E. coli BL21 (DE3) dugc danh
gi4 bang phuong phap dién di SDS-PAGE 15%.

2.24. Xdc dinh protein tii t6 hop 6xHis-
GAPDH bang phwong phap ELISA truc tiép

Pé x4c dinh su c6 mit cia protein tai to hop
6xHis-GAPDH, phuong phap ELISA truc tiép
v6i khang thé Anti-His G-HRP (Thermo Fisher
Scientific, Hoa Ky) da dugc st dung. Tom
tat: pha 100 pL (néng d6 10 pg/mL) protein
tai to hop 6xHis-GAPDH tinh sach trong dém
Carbonate-bicarbonate buffer (Sigma-Aldrich,
Hoa Ky) Ién giéng ELISA, dé qua dém ¢ 4°C.

Rira giéng ELISA véi dém PBS-T (dém PBS c6
bd sung 0,05% Tween 20), sau d6 cho vao mdi
giéng 200 uL BSA 1%, 1 & nhiét do phong trong
2 gid. BO sung 100 uL khang thé HRP Anti-6x
His tag® antibody (ab1187, Abcam) da duoc
pha loéng theo ty 1€ 1:10.000 trong BSA vao
cac giéng, G & nhiét do phong trong 2 glo Rua
v6i dém PBS-T. Sau d6 bd sung vao mdi giéng
100 pL co chat TMB (Tetramethylbenzidine), ¢
trong 10 phut, dimg phan tmg bang 50uL HCI
3M va doc két qua.

I1I. KET QUA VA THAO LUAN
3.1. Xic dinh vi khuin Edwardsiella ictaluri

Sau khi st dung DNA tong sb tach chiét tir
cic mau ca tra nghi nhiém Edwardsiella ictaluri
lam khuén mau thuc hién PCR véi cap moi chi
thi EI16sF va EI16sR dé phat hién gen /6s rRNA
ctia vi khuan Edwardsiella ictaluri, san pham PCR
dugc dién di trén gel agarose 1% dé xac dinh vi
khuan Edwardsiella ictaluri (hinh 1).

bp

400 ——

200——

il 1 2

Hinh 1. Két qua dién di sén pham PCR
véi cdp méi chi thi EI16sF va EI16sR cho
Edwardsiella ictaluri
M: Marker hyper ladder 100 (Bioline); 1, 2: San
pham PCR véi cdp méi chithj EI16sF va ElI16sR

cho Edwardsiella ictaluri

Két qua cho thay bang DNA duoc khuéch
dai c6 kich thudc khoang 405 bp (1an 1 va 2),
cac bang dam, ro nét. Kich thudc cua cac bang
nay phu hop véi kich thudc 405 bp theo bao cédo
cua Jesus Genaro Sanchez-Martinez (2012) khi
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sit dung cip mdi chi thi EI16sF va EI16sR dé
xac dinh vi khuan Edwardsiella ictaluri. Két
quéa nay khing dinh cac mu c4 tra chung t6i thu
thap duoc tai tinh An Giang bi nhiém vi khuan
Edwardsiella ictaluri.

3.2. Phian lap gen ma héa khang nguyén
GAPDH cua Edwardsiella ictaluri

DNA téng sb tir cdc miu bénh phim
(dwong tinh v&i vi khuan Edwardsiella
ictaluri) dugc st dung lam khuon dé thuc
hién PCR phan lap gen ma hoa khang nguyén
GAPDH voi cip moéi dic hiéu GAPDH.F
va GAPDH.R di duoc thiét ké (Cao va cs.,
2014). Két qua dién di san pham PCR trén
gel agarose 1%.

bp
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Hinh 2. Két qua phan lap gen GAPDH cua
vi khuan Edwardsiella ictaluri

M: Marker HyperLadder™ 1kb (Bioline); 1: Sén

phém PCR gen GAPDH phén Iap ttr DNA téng

s6 clia mau bénh pham véi cdp mbi dic hiéu

(Thanh Trung Cao va cs., 2014)

Hinh 2 cho thiy c6 mdt bing duy nhit,
n("ing d0 cao, rd nét, voi kich thudc vao
khoang 996 bp (lan 1). Kich thudc nay phu
hop kich thugc tinh toan 1y thuyét ciia gen
GAPDH cua vi khuan Edwardsiella ictaluri,
chtiing té nghién clru da phan lap duogc gen
muc tiéu GAPDH tir vi khuan Edwardsiella
ictaluri, va két qua nay dugc sir dung cho céc
nghién ctru tiép theo.
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3.3. Két qua tao dong gen ma héa khang
nguyén GAPDH cua Edwardsiella ictaluri

San phdm PCR (gen mé héa khang nguyén
GAPDH cua Edwardsiella ictaluri) tr gel
agarose 1% sau khi tinh sach dugc g.’fln vao
vector pGEM® T- Easy, tiép theo 1 bién nap
vao t& bao E. coli TOP10 bang phuong phap
sb¢c nhiét va céy trai trén dia thach LB c6 chira
ampicillin, 4 & 37°C trong 16 gio. Chon loc
mot sb cac khudn lac trang tir moi truong nudi
céy, thuc hién PCR véi cip mdi dic hiéu cho
gen ma hoa khang nguyén GAPDH da dugc st
dung trong phan lap gen va cip mdi M13 cua
vector pPGEM®-T Easy dé xac dinh sy hién dién
cua gene ma hoa khang nguyén GAPDH cua
Edwardsiella ictaluri trong t& bao vi khuin E.
coli TOP10. Két qua dién di san phdm PCR xac
dinh sy c6 mat cia gen ma hoa khang nguyén
GAPDH va vector tai t6 hop pGEM®-T Easy/
GAPDH trong té bao E. coli TOP10 dugc trinh
bay trén hinh 3.

bp

996 —
600 —

— 1196

1 2 3

M 4 5 b

Hinh 3. Két qua dién di sén pham PCR xdc
dinh sw c6 mat cia gen ma héa khang
nguyén GAPDH va vector téi té hop
PGEM®-T Easy/GAPDH trong té bao
E. coli TOP 10
M: Marker HyperLadder™ 1kb (Bioline);
1, 2, 3: Sdn phdm PCR gen GAPDH vé&i
cdp méi dic hiéu; 4, 5, 6: Sdn phdm PCR

gen GAPDH vé&i cdp mbi M13

Két qua dién di cho thiy san phim PCR
cua gen GAPDH c6 d¢ dai khoang 996 bp
voi cap moi dac hiéu va khoang 1.196 bp voi
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cap mdi M13. Cac dong khuin lac cho két
qua PCR duong tinh dugc nudi trong moi
truong LB, thu sinh khéi tach plasmid tai to
hop va gui di giai trinh tu. Két qua giai trinh
ty va so sanh muc do twong dong cia trinh

tu nucleotide cho thiy gen mi hoa cho khang  twong ddng cao (99%, hinh 4).

GAPDH
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GAPDH
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GAPDH
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GAPDH
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75618
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75678
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75738
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75798
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75858
301

75918
361

75978
421

76038
481

76098
541

76158
601

76218
661

76278
721

76338
781

76398
841

76458
901

76518
961

76578

ATGACTATCAAAGTAGGTATCAACGGTTTTGGTCGTATCGGCCGTATTGTTTTCCGTGCT
PRt e et e e e e e e e e e e e e e e e e
ATGACTATCAAAGTAGGTATCAACGGTTTTGGTCGTATCGGCCGTATTGTTTTCCGTGCT
GTTCAGGAACGTTCTGACATCGAAATCGTTGGCATCAACGATCTGCTGGATGCCAACTAC
ottt e e e e e e e e e e e e e e e e
GCTCAGGAACGTTCTGACATCGAAATCGTTGGCATCAACGATCTGCTGGATGCCAACTAC
ATGGCATACATGCTGAAGTACGACTCTACTCACGGTCGTTTCAACGGCACTGTTGAAGTG
TRt r e et e e e e e e e e e e e e e e e e e
ATGGCATACATGCTGAAGTACGACTCTACTCACGGTCGTTTCAACGGCACTGTTGAAGTG
GAAGAGGGCCACCTGATCGTTAACGGTAAAAAAATCCGTGTTACCGCTGARAGAGATCCG
FPEEEErrrrr e et e e e e e e e e e e e e e e e e
GAAGAGGGCCACCTGATCGTTAACGGTAAAAAAATCCGTGTTACCGCTGAAAGAGATCCG
GCTAACCTGAAGTGGAATGAAATCGGTGTTGACGTTGTTGCCGAGGCGACCGGTCTGTTC
FCEEEEErr et et et e e e e e e e e e e e e e e e e
GCTAACCTGAAGTGGAATGAAATCGGTGTTGACGTTGTTGCCGAGGCGACCGGTCTGTTC
CTGACCGACGAAACCGCACGTAAGCACATCGCCGCCGGCGCCAAGAAAGTCGTCATGACT
FPEEEEErr et e e e e e e et e e e e e e e e e e e
CTGACCGACGAAACCGCACGTAAGCACATCGCCGCCGGCGCCAAGAAAGTCGTCATGACT
GGCCCGTCCARAGATGCTACCCCGATGTTCGTTATGGGCGTAAACCACAAGAACTACGCT
FPEEEEErrrr e et e e e e e et e e e e e e e e e e
GGCCCGTCCARAGATGCTACCCCGATGTTCGTTATGGGCGTAAACCACAAGAACTACGCT
GGCCAGGCGATCGTTTCCAACGCATCCTGCACCACCAACTGCCTGGCTCCGCTGGCTARA
FPEEEErrrrr e e e e e e e e e e e e e e e e e e e
GGCCAGGCGATCGTTTCCAACGCATCCTGCACCACCAACTGCCTGGCTCCGCTGGCTARA
GTCCTGAACGACAACTTCGGCATCGTTGAAGCACTGATGACCACCGTTCACGCAACCACT
TRttt et e e e e e e e e e e e e e e e
GTCCTGAACGACAACTTCGGCATCGTTGAAGCACTGATGACCACCGTTCACGCAACCACT
GCTACCCAGAAAACCGTTGATGGTCCGTCCATGAAGGATTGGCGTGGCGGCCGCGGTGCC
FEEEEEEE e et e e e e e e e e e e e e e e e e e
GCTACCCAGAAAACCGTTGATGGTCCGTCCATGAAGGATTGGCGTGGCGGCCGCGGTGCC
AGCCAGAACATCATCCCGTCCTCCACCGGCGCAGCCAAAGCCGTTGGCAAAGTAATCCCG
FEEEEEEr et e et e e e e e e e e e et e e e e e
AGCCAGAACATCATCCCGTCCTCCACCGGCGCAGCCAAAGCCGTTGGCARAGTAATCCCG
GAGCTGAACGGCAAACTGACCGGCATGGCTTTCCGCGTTCCGACCCCGAACGTATCCGTT
FPEEEEErr e e et e e e e e e e e e et e e e e e e e
GAGCTGAACGGCAAACTGACCGGCATGGCTTTCCGCGTTCCGACCCCGAACGTATCCGTT
GTTGATCTGACTGCACGCCTGGCCAAGCCAGCTACCTATCAGCAGATCTGTGAAGTGATG
FPEEEEErr e et e e e e e e e e e e e e e e e e e e
GTTGATCTGACTGCACGCCTGGCCAAGCCAGCTACCTATCAGCAGATCTGTGAAGTGATG
AAGGCCGCTTCTGAAGGCGARATGARAGGCGTTCTGGGCTACACCGATGAAGCCGTCGTT
LRt et et et e e e e e e e e et e e e e e
AAGGCCGCTTCTGAAGGCGARATGAAAGGCGTTCTGGGCTACACCGATGAAGCCGTCGTT
TCTACCGATTTCAATGGCGAAGTATGCACCTCAGTIGTTTGATGCCGACGCCGGTATCTCT
FPEEEEErE et e e e e e e e e e e e e e e e e e e
TCTACCGATTTCAATGGCGAAGTATGCACCTCAGTGTTTGATGCCGACGCCGGTATCTCT
CTGAATGACAACTTCGTGAAACTGGTTTCCTGGTATGACAACGAAACTGGCTACTCGAAT
FPEEEEErr et et e e e e e e e e e e e e e e e e e
CTGAATGACAACTTCGTGAAACTGGTTTCCTGGTATGACAACGAAACTGGCTACTCGAAT
ARAGTTCTGGATCTGATCGCGCACATCTCCAAATAA 996

FPEEEEEEE e e e e e e e
ARAGTTCTGGATCTGATCGCGCACATCTCCAAATAA 76613

nguyén GAPDH phan lap dugc c6 do dai 996
bp, trinh tu nucleotide gitra gen ma hoa khang
nguyén GAPDH phan lap dugc véi gen ma
hoa khang nguyén GAPDH da dugc cong
bd trén GenBank (mi sé CP028813.1) co do

60

75677
120

75737
180

75797
240

75857
300

75917
360

759717
420

76037
480

76097
540

76157
600

76217
660

76277
720

76337
780

76397
840

76457
900

76517
960

76577

Hinh 4. Trinh tw va mirc d6 twong dong cua trinh tw nucleotide giiva gen ma hod khang
nguyén GAPDH phan lap dwoc véi gen ma hoa khang nguyén GAPDH da dwoc céong bo

trén GenBank (ma sé6 CP028813.1)
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Két qua phan tich suy dién chudi nucleotide
ctia gen GAPDH phan lap dugc tir mau bénh
phim cuia c4 tra tai tinh An Giang cho thiy n6
mi hoa cho mét doan polypeptide gom 331

GAPDH 1
AVZ80933.1 1
GAPDH 61
AVZ80933.1 61
GAPDH 121

amino acid, lién tuc, va tuong dong 99% so véi
trinh ty chudi amino acid ctia khang nguyén
GAPDH duoc cong bd trén GenBank (Ma sb:
AVZ80933.1) (hinh 5).

MTIKVGINGFGRIGRIVFRAVQERSDIEIVGINDLLDANYMAYMLKYDSTHGRENGTVEV 60
MTIKVGINGFGRIGRIVFRAAQERSDIEIVGINDLLDANYMAYMLKYDSTHGRENGTVEV 60
EEGHLIVNGKKIRVTAERDPANLKWNEIGVDVVAEATGLFLTDETARKHIAAGAKKVVMT 120
EEGHLIVNGKKIRVTAERDPANLKWNEIGVDVVAEATGLFLTDETARKHIAAGAKKVVMT 120
GPSKDATPMFVMGVNHKNYAGQAIVSNASCTTNCLAPLAKVLNDNFGIVEALMTTVHATT 180

AVZ80933.1 121 GPSKDATPMFVMGVNHKNYAGQAIVSNASCTTNCLAPLAKVLNDNFGIVEALMTTVHATT 180

GAPDH 181

ATQKTVDGPSMKDWRGGRGASQONIIPSSTGAAKAVGKVIPELNGKLTGMAFRVPTPNVSV 240

AVZ80933.1 181 ATQKTVDGPSMKDWRGGRGASQONIIPSSTGAAKAVGKVIPELNGKLTGMAFRVPTPNVSV 240

GAPDH 241

VDLTARLAKPATYQQICEVMKAASEGEMKGVLGYTDEAVVSTDFNGEVCTSVEDADAGIS 300

AVZ80933.1 241 VDLTARLAKPATYQQICEVMKAASEGEMKGVLGYTDEAVVSTDFNGEVCTSVEFDADAGIS 300

GAPDH 301

LNDNFVKLVSWYDNETGYSNKVLDLIAHISK 331

AVZ80933.1 301 LNDNFVKLVSWYDNETGYSNKVLDLIAHISK 331

Hinh 5. Mirc d6 tirong déng cua trinh tw amino acid giira protein khang nguyén GAPDH
cua vi khuan Edwardsiella ictaluri phan lap dworc va trinh tw amino aicd ctua khang
nguyén GAPDH dwoc céng bé trén GenBank (ma s6 AVZ80933.1)

Cac két qua phan tich trén khing
dinh rang gen GAPDH cua Edwardsiella
ictaluri da dugc tao dong thanh cong vao
vector pGEM®-T Easy, va vector tai to
hop pGEM®-T Easy/GAPDH di dugc bién
nap thanh coéng vao té bao E. coli TOP10
kha bién.

3.4. Két qua biéu hién protein khing nguyén
GAPDH cua Edwardsiella ictaluri trong E.
coli BL21 (DE3)

Gen ma hoa khang nguyén GAPDH
dugc tach tir vector tai t6 hop pGEM®-T
Easy/GAPDH bang phan tng PCR véi cip
mbi dic hiéu GAPDH.F va GAPDH.R, sau
d6 dua vao vector biéu hién pET200/D-
TOPO va bién nap vao té bao E. coli BL21
(DE3). Két qua dién di SDS-PAGE 15%
danh gia biéu hién protein GAPDH tai to
hop ¢ té bao E. coli BL21 (DE3) trong
moi truong YJ duoc thé hién & hinh 6.
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Hinh 6. Két qua dién di SDS-PAGE 15% biéu
hién protein dung hop 6xHis-GAPDH trong
E. coli BL21 (DE3) trén méi trrong YJ

M: Protein marker (10- 200 kDa, Bio Basic; 1: Té bao
E. coli mang vector tai té hop, khéng duoc cdm tng
bang IPTG; 2: Protein trong dich néi té bao E. coli
mang vector tai t6 hop duoc cdm (ng bang IPTG;
3: Protein thé vui té bao E. coli mang vector tai té
hop duwoc cadm tng béng IPTG; 4: Protein dung hop
6xHis-GAPDH sau tinh sach.
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Hinh 6 cho thay c6 cac bang protein rét
yéu c6 kich thudc twong duong protein dich
trong té bao E. coli BL21 (DE3) mang vector
tai to hop khong dugc cam ing IPTG (lan 1)
va trong dich noi té bao E. coli BL21 (DE3)
tai td hop duoc cam ung bang 0,8 mM IPTG
(lan 2). Tuy nhién, c6 thé quan sat thay rat
rd su hi¢n dién mot bang protein thé vui c6
kich thuéc tuong duong protein dich trong
két tia té bao E. coli BL21 (DE3) tai té hop
dugc cam ung bang IPTG (lan 3), va sau
tinh sach (lan 4). Két qua nay cho thiy chat
cam tng IPTG la can thiét cho biéu hién
protein GAPDH tai t6 hop; protein khing
nguyén GAPDH biéu hién & dang thé vui va
dung dich Urea 8M co6 hi¢u qua trong hoa
tan protein thé vui trong két tia. Theo tinh
toan, biéu hién protein GAPDH tai to hop sé

2\ A A

1 2 3

san xuit ra mot protein dung hop va c6 khdi
luong phan tir khoang 39 kDa, gom trén 35
kDa ciia protein GAPDH va gan 4 kDa doan
dung hop ciia vector biéu hién pET200/D-
TOPO, két qua sau khi tinh sach protein
thu duoc mot bang protein duy nhat c¢6 khéi
luong phén tir bang kich thude da duogc tinh
toan khoang 39 kDa. Két qua nay cho thiy
protein GAPDH tai t6 hgp di dugc biéu hién
thanh cong trong té bao E. coli BL21 (DE3).

3.5. Két qua ELISA truec tiép xac dinh protein
tai to hop GAPDH cia Edwardsiella ictaluri

Két qua xac dinh sy c6 mit cta protein dung
hop 6xHis-GAPDH bang phuong phap ELISA
tryc tiép voi khang thé HRP Anti-6x His tag®
antibody da duogc thuc hién. Két qua duogc trinh
bay trén hinh 7.

k%

=

q 5

Hinh 7. Két qua ELISA truec tiép xdc dinh protein dung hop 6xHis-GAPDH cua
Edwardsiella ictaluri
1: Péi chirng duong (100 ul dung dich khdng nguyén téi t6 hop 6xHis-P102; néng d6 10 ug/mL):
2, 3, 4: Céac giéng duoc phu 100 uL dung dich khang nguyén téi té hop GAPDH (néng dé 10 ug/
mL); 5: Giéng déi chimmg (khéng phti khédng nguyén tai t6 hop GAPDH)

Két qua cho thdy co sy xuit hién phan tng
mau vang dic hiéu & giéng ddi chimg duwong
(giéng 1) va cac giéng dugc phu protein khang
nguyén GAPDH tai to hop (giéng 2, 3 va 4),
khong c¢6 phan tng mau & giéng dbi ching
khong phu khang nguyén (giéng 5). Piéu nay
chimg to rang protein tai t6 hop duoc san xuét
trong té bao E. coli BL21 (DE3) chinh 1a protein
khang nguyén GAPDH c6 dudi dung hgp 6xHis.
Trong mot nghién ciru trudc day, Cao va cs.
(2014) da thong bao rang vacxin GAPDH téi to
hop tir Edwardsiella ictaluri ¢b hiéu qua chong
lai Edwardsiella tarda & ¢ ro phi. Gan day,

Banu va cs. (2017) d chi ra ring GAPDH tai to
hop dugc san xuat ra tir Edwardsiella tarda co
tinh bao ton cao va co tiém ning phat trién thanh
vacxin chong lai cac vi khuan gay nhiém tring
0 ca nuoc ngot va nuoc lg. Voi viée san Xuét
thanh cong GAPDH tai to hop tir Edwardsiella
ictaluri trong nghién cru ndy va nhitng két qua
nghién ciru tich cuc lién quan duoc cong bd s&
khich 1¢ nhom nghién tiép tuc phat trién vacxin
tai to hop va ché phim sinh hoc chira khang thé
dé phong va diéu tri bénh gan than mu & cé tra
do vi khuan Edwardsiella ictaluri giy ra noi
riéng va cac bénh Edwardsiellois n6i chung.
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IV. KET LUAN

Gen ma hoa cho khang nguyén GAPDH
cua Edwardsiella ictaluri da dugc tao dong
va biéu hién thanh cong trong té bao E.
coli BL21 (DE3). Gen c6 chiéu dai 996 bp,
twong dong 99% so véi trinh ty gen ma hoa
khang nguyén GAPDH da dugc cong bd trén
GenBank (mi sé6 CP028813.1), va ma hoa
chudi polypeptide dai 331 amino acid, c6 do
twong dong 99% voi trinh tu chudi cong bd
trén GenBank (mi s6 AVZ80933.1). Khéi
luong phan tu protein khang nguyén GAPDH
dung hop khoang 39 kDa.
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