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NGHIEN CUU UNG DUNG QUI TRINH MPCR CHAN
POAN PONG THOI VI KHUAN EDWARDSIELLA
ICTALURI VA AEROMONAS HYDROPHILA TREN THAN
CA TRA (PANGASIANODON HYPOPHTHALMUS)
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ABSTRACT

A PCR protocol for simultaneous detection of Edwardsiella ictaluri and Aeromonas
hydrophila infection in kidney of striped catfish (Pangasianodon hypophthalmus) was
optimized. The forward primer EiFd-1 and reverse primer EiRs were used to amplify a
unique sequence of 16S RNA gene of E. ictaluri with a PCR product of 407 bp
(Panangala et al., 2007). The forward primer AeroFd and reverse primer AeroRs were
used to amplify aerolysin gene of A. hydrophila with a PCR product of 209 bp
(Panangala et al., 2007). The lower detection limit was 100 pg for E. ictaluri and 1ng for
A. hydrophila extracted DNA from striped catfish kidney. The diagnostic sensitivity and
specificity of the PCR was evaluated with common bacterial isolates in aquaculture
including Vibrio harveyi, V. alginolyticus, V. cholerae, A. sobria; A. carviae,
Pseudomonas putida, Eschericchia coli, Bacillus subtilis. The PCR appears to have good
application for rapid, sensitive, specificity and low cost for simultaneous detection of E.
ictaluri and A. hydrophila in infected striped catfish.
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Title: Study on application of multiplex PCR protocol for simultaneous detection of
Edwardsiella ictaluri and Aeromonas hydrophila infection in kidney of striped catfish
(Pangasianodon hypophthalmus)

TOM TAT

Qui trinh PCR phdt hién dong thoi vi khudan Edwardsiella ictaluri va Aeromonas
hydrophila nhiém trén thin cd tra (Pangasianodon hypophthalmus) dwoc thuc hién va
chudn héa. Méi xuéi EiFd-1 va moi nguoc EiRs duoc sw dung dé khuéch dai doan dac
hiéu trén gen 16S RNA ciia E. ictaluri véi san pham PCR la 407 bp (Panangala et al.,
2007). Méi xudi AeroFd va méi ngwoc AeroRs diege sir dung dé khuéch dai gen Aerolysin
ciia A. hydrophila véi san pham PCR la 209 bp (Panangala et al., 2007). B nhay ciia
qui trinh 1 100 pg DNA chiét tich tir thin cd tra cho E. ictaluri va 1ng cho A.
hydrophila. Tinh dic hiéu ciia qui trinh dwoc kiém tra véi vi khudn phé bién trong thuy
san la Vibrio harveyi, V. alginolyticus, V. cholerae, A. sobria; A. carviae, Pseudomonas
putida, Eschericchia coli, Bacillus subtilis. Qui trinh c6 ting dung 16t d@é phat hién nhanh,
nhay va ddc hiéu dong thoi E. ictaluri va A. hydrophila nhiém trén cd tra.

Tir  khoa: Edwardsiella ictaluri, Aeromonas hydrophila, Pangasianodon
hypophthalmus, mPCR, chan dodn
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1 GIOI THIEU

Trong nhitng nim gan ddy nghé nudi ca tra (Pangasianodon hypophthalmus) duoc
tham canh hoa dac biét 1a nu6i voi mat do cao nén van dé dich bénh xay ra thuong
xuyén hon va gay thiét hai ndng né hon. Hai loai bénh truyén nhidém da va dang
gay thiét hai nghiém trong dén ning suat va san luong ca nuoi la bénh mu gan do
vi khuan Edwarsiella ictaluri va bénh xuat huyét do Aeromonas hydrophila gay
nén. Viéc quan 1y dich bénh kém hiéu qua dang 13 vin dé quan tim hang dau cua
nguoi nudi cd. Mot trong nhitng nguyén nhan anh hudng 16n nhat d6 1 xac dinh
tac nhan nhan gdy bénh chim va kém chinh x4c, nhit 13 tir giai doan c4 gibng.
Hién nay phuong phap phat hién E. ictaluri va A. hydrophila tir ca tra duoc str
dung pho bién 1a st dung phuong phap sinh hoa truyen théng hodc sir dung kit API
20E (BioMerieux). Pdi véi 2 phuwong phap ndy can c6 thoi gian phan lap, nu6i ciy
va dinh danh thuong keo dai tir 4-7 ngay (tuy loai). Thoi gian chan doan kéo dai
nhu vy thuong khong thé dap ing nhu cau chan doan bénh trong nudi ca tra hién
nay. Gan day Dang Thi Hoang Oanh va Nguyen Trac Phuong (2009) dé ing dung
phuong phap PCR dé chan doan nhanh vi khuan E.ictaluri, thoi gian duoc rit ngan
Y 1an so v&i phuong phap dinh danh E. ictaluri bang phuwong phap sinh hoa. Qui
trinh PCR phat hién E. ictaluri tir than ca tra (Pang Thi Hoang Oanh va Pang
Thuy Mai Thy, 2009) va qui trinh PCR phat hi¢n A. hydrophila tir than ca tra
(Nguyén Ha Giang et al., 2009) di duoc (mg dung trong chan doan bénh vi khuan
O ca tra. Trén co so cua ha1 qui trinh trén, qui trinh mPCR (multiplex PCR) phat
hién dong thoi E. ictaluri va A. hydrophila trén than cé tra dugc phat trién va
chuan hoa nham rat ngin thoi gian chan doan va chi phi phan tich. Qui trinh c6
mg dung tot trong chan doan va nghién ciru vi khuan E. ictaluri va A. hydrophila
nhat 1a truong hop ca bi boi nhiém 2 loai vi khuan véi thoi gian thuc hién chi
khoang 10 gio.

2 PHUONG PHAP NGHIEN CUU
2.1 Vatliéu nghién ciru

Hai ching vi khuén E. ictaluri CA3.1G va A. hydrophila CA1.2T duoc trit & -80°C
tai khoa Thuay San, Truong Pai hoc Can Tho duoc str dung dé chiét tach DNA.
Thén ca tra bénh mu gan va bénh Xuat huyét con séng 16 do tr thi nghi¢m cam
nhiém véi vi khudn E. ictaluri va A. hydrophila dugc thu va trit trong ethanol
(Merck) dung dé chiét tach DNA.

2.2 Phuong phap nghién ciru

Phuong phap chiét tach DNA tir vi khuan duoc thuc hién theo Bartie et al. (2006).

Vi khuin duoc nudi ting sinh (16-18 gid d6i véi A. hydrophila va 36-48 gio dbi
vé6i E.ictaluri ¢ 28°C) trong 5 ml méi trudng nutrient broth (NB) hodc lay vai
khuan lac tir dia ciy thuan cho vao ong eppendorf chira 1.5 ml nudc mudi sinh 1y,
Chuyén 1.5 ml dung dich vi khuan sang 6ng eppendorf méi va cho vao 100 pl
dung dich TE (10mM Tris-HCI, ImM EDTA, pH 8.0). Hon hop dugc dun néng &
95°C trong 15 phut roi duoc 1am lanh nhanh trong nuéc da. Ly tim 2 phut voi van
téc 14.000 vong/phut dé tach dung dich DNA va trit & -20°C cho dén khi sir dung.
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Phuong phap phenol chloroform (Taggart et al., 1992) dugc sir dung dé chiét tach
DNA tir thin c4 tra. Than c4 (50-100mg) dwgc nghién nat trong 600ul dung dich
Lysis buffer (0.5M NaCl, 0.001 EDTA, 1% SDS, 0.8% Triton, 0.1M Tris-HCI),
40ul SDS 10% va 2.5ul Proteinase K (40mg/ml). Chuyén dong dao 1on éng 25 lan.
U miu 15 phit & nhiét do 37°C. Sau d6 cho vao 2.5u1 RNase (2mg/ml). Chuyén
dong dao nguoc dng 25 lan. U méu 30 phat ¢ nhiét do 37°C. Cho vao 600ul
chloroform - isoamyl (24:1) dao va ly tam 13.000 vong/phut trong 15 phtt ¢ nhiét
d6 4°C. Cén than hat dung dich phia trén chuyén sang 1 6ng 1.5ml mdéi réi cho vao
600ul phenol — chloroform - isoamyl (25:24:1) va dao nguoc 6ng. Ly tim 13.000
vong/phiit trong 10 phat ¢ nhiét d6 4°C. Céan than hat dung dich phia trén chuyén
sang 1 6ng 1.5ml méi. Cho vao 600pl isopropanol lanh. Ly tdm 13.000 vong/phut
trong 10 phat ¢ nhi¢t d 4°C. Nhe nhang loai bé dung dich phia trén. Rtra DNA
bang 600l con 70% lanh. Dung tay danh nhe dé rira DNA. Nhe nhang loai bo con
phia trén. Lap lai budc trén 1 1an nita. Dung micropipet loai bo con that ky. Lat
nguoc va phoi dng trong vai gio ¢ nhiét do phong. Hoa tan DNA bang 50ul TE
buffer (10mM Tris, ImM EDTA, pH 7.0) va bao quan ¢ -20°C. Ham lugng DNA
duoc xac dinh bang mdy so mau quang pho véi bude séong 260 nm.

Thanh phan phan ing PCR phat hién E. ictaluri dugc thyuc hién dya theo qui trinh
ctia Panangala et al. (2007) c6 diéu chinh (Pang Thi Hoang Oanh va Nguyén Triic
Phuong, 2009) gdm 1X dung dich dém 10X; 1.5mM MgCly; 200 uM dNTPs; 2.5U
Taq DNA polymerase; 0.4 uM moéi xudi (EiFd-1); 0.4 uM mdi nguoc (EiRs) va
20ng mau DNA chiét tach tir vi khuan E. ictaluri. Chu ki nhiét thuc hién phan tng
1a 95°C trong 4 phut; sau do 95°C trong 30 gidy; 55°C trong 45 gidy; 72°C trong
30 gidy; lap lai chu ki trén 30 lan; 72°C trong 10 phit.

Thanh phan phan Gng PCR phat hién A. hydrophila dugc thuc hién dua theo qui
trinh cta Panangala et al. (2007) c6 diéu chinh (Nguyén Ha Giang et al., 2009)
gém 1X dung dich dém 10X; 1.5mM MgClz; 200 uM dNTPs; 2.5U Tag DNA
polymerase; 0.4 uM moi xudi (AeroFd); 0.4 uM modi nguoc (AeroRs) va 20ng miu
DNA chiét tach tir vi khuan A. hydrophila. Chu ki nhiét thuc hién phan tng 1a
95°C trong 4 phut; sau do 95°C trong 30 gidy; 60°C trong 45 giay; 72°C trong 30
gidy; 1ap lai chu ki trén 30 1an; 72°C trong 10 phut.

Duya theo hai qui trén thanh phan phan ing mPCR phat hién dong thoi E. ictaluri
va A. hydrophila dugc thyc hién gom dung dich dém 10X; MgCly; dNTPs; Taq
DNA polymerase; mdi xudi (EiFd-1); moi nguoc (EiRs); moi xudi (AeroFd); moi
nguoc (AeroRs) va mau DNA vi khuan E. ictaluri va A. hydrophila.

Thi nghiém xac dinh d6 nhay cta phan ung PCR dugc thuc hién bang cach pha
loang tr 10° (100ng d6i voi DNA chiét tach tir vi khudn E. ictaluri va A.
hydrophila, 1000ng dbi véi mau chiét tach tir than) dén 10°. Thi nghiém xé4c dinh
tinh dac hiéu cta qui trinh PCR dugc thyc hién véi cac loai vi khuan phd bién
trong thuy san la Vibrio harveyi, V. alginolyticus, V. cholerae, A. sobria; A.
carviae, Pseudomonas putida, Eschericchia coli, Bacillus subtilis.

San pham PCR 10pul dugc chay dién di trén gel 1% agarose (Abgene, UK) trong
dung dich d¢ém TAE 0.5X (10 mM Tris, 5 mM acetate, 0.1 mM EDTA). Két qua
dién di duoc ghi nhan bang Gel Doc XR System (Bio-Rad). Can ctr vao thang
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DNA 1 kb plus (Invitrogen) dé xac dinh trong luong phan tr. San pham khuéch dai
dac hiéu vaoi DNA cua vi khuan E. ictaluri 1a 407 bp va A. hydrophila la 209 bp.

3 KET QUA VA THAO LUAN
3.1 Qui trinh mPCR phat hién dong thoi E. ictaluri va A. hydrophila

Qui trinh mPCR phat hién dong thoi E. ictaluri va A. hydrophila tir vi khuan dugc
thue hién gébm 1X dung dich dém 10X; 1.5mM MgCly; 200 uM dNTPs; 1.5U Taq
DNA polymerase; 0.4 pM mdi xudi (EiFd-1); 0.4 pM mdi nguoc (EiRs); 0.4 uM
moi xudi (AeroFd); 0.4 uM mdi ngugc (AeroRs) va 20ng mau DNA chiét tach tir
vi khuan E. ictaluri va A. hydrophila. Chu ki nhiét thuc hién phan tng la 95°C
trong 4 phut; sau do 95°C trong 30 gidy; 58°C trong 45 gidy; 72°C trong 30 giay;
lap lai chu ki trén 30 lan; 72°C trong 10 phat. Két qua dién di san pham PCR &
giéng 4 hién dong thoi 2 vach 407 bp va 209 bp (Hinh 1).

Hinh 1: Két qua dién di san phim
PCR qui trinh mPCR phit hién dong
thoi E. ictaluri va A. hydrophila sir
dung DNA chiét tach tir vi khuén trir &
-80°C. Giéng M:  thang DNA 1 kb plus
(Inv1tr0gen), giéng 1: d6i chimg Am
(nudc); gieng 2: mau phat hién E.
ictaluri; giéng 3 maiu phat hién A.
hydrophila; giéng 4: miu phat hién
dong thoi E. ictaluri va A hydrophlla

1000 bp—

407 bp
209 bp—>

Két qua dién di sén,phém mPCR v61 ham lugng DNA tir 1pg dén 100ng chiét tach
tur vi khuan cho thay qui trinh c6 thé phat hién dugc E. ictaluri va A. hydrophila
déu ¢ ham lugng DNA 1a Ing (Giéng 4, Hinh 2).

Hinh 2: Két qua dién di san phAm PCR
xac dinh do nhay ciia qui trinh mPCR
phat hién dong thoi E. Ictaluri va A.
hydrophila sir dung DNA chiét tach vi
khuin. Giéng M: thang DNA 1 kb plus
(Invitrogen); giéng 1: ddi ching am
(nuéc); gieng 2: 100 ng DNA; giéng 3:
10 ng DNA; giéng 4: 1 ng DNA; giéng
5: 100 pg DNA; giéng 6: 10 pg DNA;
giéng 7: 1 pg DNA

Qui trinh mPCR phét hién dong thoi E. ictaluri va A. hydrophila tir than c4 tra
dugc thyc hién gom 1X dung dich dém 10X; 1.5mM MgClz; 200 uM dNTPs; 1.5U
Taq DNA polymerase; 0.4 pM m01 xudi (EiFd-1); 0.4 uM moi nguoc (EiRs); 0.4
uM mdi xudi (AeroFd); 0.4 uM mdi ngugc (AeroRs) va 100 ng mau DNA chiét
tach tur than ca tra. Chu ki nhi¢t thyc hién phan tng 1a 95°C trong 4 phut; sau do
95°C trong 30 giay; 60°C trong 45 gidy; 72°C trong 30 gidy; lap lai chu ki trén 30
lan; 72°C trong 10 phut. Két qua dién di san pham PCR & giéng 4 hién dong thoi 2
vach 407 bp va 209 bp (Hinh 3).
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Hinh 3: Két qua dién di sin phfnm PCR
qui trinh mPCR phat hién dong thoi E.
ictaluri va A. hydrophila sit dung DNA

1000 be chiét tach tir thin. Giéng M: thang DNA 1
kb plus (Inv1trogen), Gleng 1: ddi ching

407 bp am (nwoc); gleng 2: mau phat hién E.

ictaluri; gleng 3: mau phat hién A.

209 bp hydrophila; giéng 4: miu phat hién dong

thoi E. Ictaluri va A. hydrophila

Két qua PCR xac dinh d6 nhay cua qui trinh mPCR phat hién ddng thoi E. ictaluri
va A. hydrophila str dung DNA chiét tach tir than cho thdy qui trinh c¢6 d6 nhay rat
cao, gidi han phat hién thip nhat d6i voi E. ictaluri 1a 100 pg (giéng 6) va d6i voi
A. hydrophila 12 1 ng (Giéng 5, Hinh 4). Tuy nhién, do nhay cua qui trinh thap hon
so thi nghi¢m xac dinh d§ nhay cua Panangala et al. (2007). Nhom tac gia ciing
thuc qui trinh mPCR phat hién ddng thoi Flavobacterium columnare, E. ictaluri va
A. hydrophila v&i két qua gi6i han phat hién thap nhét 1a 20 pg DNA. Su sai khac
nay c6 thé do phuong phap chiét tach DNA dugc sir dung khac nhau. DNA chiét
tach bang kit (Panangala et al., 2007) tinh sach hon qui trinh phenol chloroform
(Taggart et al., 1992). Tuy nhién, chiét tich DNA bang kit s& tén nhiéu chi
phi hon.

Hinh 4: Két qua dién di san pham PCR
xac dinh d§ nhay cia qui trinh mPCR
phat hi¢én dong thoi E. ictaluri va A.
hydrophila st dung DNA chiét tach tir

1000 b p
D than ci. Gieng M: thang DNA 1 kb
s plus (Invitrogen); Giéng 1: doi ching
209b§ am (nwoéc); gieng 2: 1000 ng DNA;

giéng 3: 100 ng DNA; gié'ng’ 4: 10 ng
DNA; giéng 5: 1 ng DNA; giéng 6: 100
pg DNA; giéng 7: 10 pg DNA

Hinh 5: Két qua dién di san phAm PCR
xac dinh tinh dac hiéu cia qui trinh
mPCR phit hi¢n dong thoi E. ictaluri
va A. hydrophila. Giéng M: thang DNA
1 kb plus (Invitrogen); giéng 1: doi
chitng Am (nwérc); giéng 2: E. ictaluri va
A. hydrophila; giéng 3: Vibrio
alginolyticus LMG 4409; giéng 4: V.
anguillarum LMG 4437; giéng 5: V.
harveyi; giéng 6: A. carviae C-V-TN-A-
4-0O-1; giéng 7: Pseudomonas putida C-
V-VL-A-3-S-4; giéng 8: Eschericchia
coli LMG 8223; giéng 9: Bacillus
subtilis 11-A3-9S; giéng 10: Aeromonas
sp C-V-VL-A-4-O-1

Két qua xac dinh tinh dic hiéu cua qui trinh mPCR phét hién dong thoi E. ictaluri
va A. hydrophila v&i cac ching vi khuan Vibrio alginolyticus LMG 4409, V.
anguillarum LMG 4437, V. harveyi, A. carviae C-V-TN-A-4-O-1, Pseudomonas
putida C-V-VL-A-3-S-4, Eschericchia coli LMG 8223, Bacillus subtilis 11-A3-9S
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va Aeromonas sp C-V-VL-A-4-O-1 cho thdy chi ¢6 miu E. ictaluri va A,
hydrophila cho két qud hién vach ¢ vi tri 407 bp va 209 bp (Giéng 2, Hinh 5). Tt
ca cac mau con lai (Giéng 3-10) déu khong xuat hién vach chimg to cap_ méi EiFd-
1, EiRs dac hiéu véi gen 16S RNA cua vi khuéan E. ictaluri va cap moi AeroFd,
AeroRs dic hiéu v6i gen Aerolysin cta vi khuan A. hydrophila. Panangala et al.
(2007) ciing cho thay qui trinh mPCR phat hién déng thoi F. columnare, E.ictaluri
va A. hydrophila dic hiéu véi cac ching vi khuan V. anguillarium, A.salmonicida,
A. sobria, A. caviae, E. tarda, E. hoshinae , F. psychrophilum, Eschericchia coli,
Yersinia rukeri, Enterobacter sakazakii, Streptococcus iniae va S. agalactiae.

3.2 Ung dung qui trinh mPCR phat hién déng thoi E. ictaluri va A.
hydrophila sir dung DNA chiét tach tir thin

Mau st dung dé thir nghiém kha ning tmg dung cua cua qui trinh 13 mau duoc thu

tir thi nghiém gay cam nhiém bao gdm cam nhiém don E. ictaluri, A. hydrophila

va cam nhiém dong thoi E. ictaluri va A. hydrophila. Két qua dién di san pham

PCR trén 10 mau ca dugc trinh bay & hinh 6 cho thy qui trinh c6 tmg dung tot dé

phat hién E. ictaluri va A. hydrophila trén ca tra.

1000 bp

407 bp
209 bp

Hinh 6: Két qua dién di sain phAm PCR ng dung qui trinh mPCR phat hi¢n dong thoi E.
ictaluri va A. hydrophila sir dung DNA chiét tich tir thin 10 miu ca giy cam nhiém. Giéng
M: thang DNA 1 kb plus (Invitrogen); Giéng 1: dbi chirng 4m (nwérc); giéng 2: d01 chu’ng
duong (DNA chiét tach tir thin ca du’(rng tinh véi E. ictaluri va A. hydrophila); gleng 3: mau
cam nhiém (tiém A, hydrophlla), gieng 4: mau cam nhiém (tiém A. hydrophila); giéng S: miu
cam nhiém (tiém E. lctalurl), gleng 6: mau cam nhiém (tiém E. ictaluri); giéng 7: mau cam
nhiém (tiém E. ictaluri); giéng 8: miu cam nhiém (tiém E. ictaluri + A. hydrophila); giéng 9:
mau cim nhiém (tiém E. ictaluri + A. hydrophila); giéng 10: miu cam nhiém (tiém E. ictaluri
+ A. hydrophila); giéng 11: miu cim nhiém (tiém NaCl); giéng 12: miu cam nhiém (tiém
NaCl)

4 KET LUAN

Qui trinh mPCR phat hién dong thoi E. ictaluri va A. hydrophila tir than cé tra véi
thoi gian chan doan ngan, d6 nhay cta qui trinh cao va dac hiéu voi E. ictaluri va
A. hydrophila gitp phat hién va phan biét mau nhiém hai loai vi khuan nay voi cac
loai vi khuan pho bién trong thity san. Qui trinh ¢6 ing dung tét trong chan doan
E. ictaluri va A. hydrophila trén c4 tra.
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