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CHUAN HOA QUI TRINH PCR PHAT HIEN VI KHUAN
EDWARDSIELLA ICTALURI, AEROMONAS HYDROPHILA
VA FLAVOBACTERIUM COLUMNARE TU MAU CA TRA
(PANGASIANODON HYPOPHTHALMUS)

Tran Nguyén Diém Ti' va Pang Thi Hodng Oanh’
ABSTRACT

Protocol for DNA extraction from blood of stripped catfish and PCR protocols for
detection of Edwardsiella ictaluri, Aeromonas hydrophila and Flavobacterium columnare
bacteria were optimized and applied. The optimized PCR protocol for detection of
E. ictaluri bacteria gave a PCR product of 407 bp and detection sensitivity was 4.5x10°
CFU/ml of bacteria in 100 ul catfish blood. The optimized PCR protocol for detection of
A. hydrophila bacteria gave a PCR product of 209 bp and detection sensitivity was
4.5x16° CFU/ml of bacteria in 100 ul catfish blood. The optimized PCR protocol for
detection of F. columnare bacteria gave a PCR product of 504 bp and detection
sensitivity was 4.5x16° CFU/ml of bacteria in 100 ul catfish blood. These PCR protocols
were used to detect respective bacteria in blood samples of experimental injection catfish.
The obtained results showed that optimized PCR protocols can be used as a non
destructive methods for rapid, sensitive and specific detection of bacterial infection
in catfish.

Keywords: Edwardsiella ictaluri, Aeromonas hydrophila, Flavobacterium columnare,
PCR. Fish blood

Title: Optimization of PCR protocols for detection of Edwardsiella ictaluri, Aeromonas
hydrophila and Flavobacterium columnare bacteria from stripped catfish blood

TOM TAT

Qui trinh chiét tach DNA tir mau cd tra va cdc qui trinh PCR phat hién cdc lodi vi khudn
Edwardsiella ictaluri, Aeromonas hydrophila va Flavobacterium columnare dwgc chudn
hoéa va iing dung. Qui trinh PCR phdt hién E. ictaluri cho san pham PCR ddc hiéu la 407
bp véi do nhay phat hién la 4.5x10° CFU/ml vi khudn trong 100 1l mdu cd. Qui trinh
PCR phat hién A. hydrophila cho san pham PCR ddc hiéu la 209 bp véi dé nhay phat
hién la 4.5x10° CFU/ml vi khudn trong 100 gl mdu cd. Qui trinh PCR phat hién F.
columnare cho san pham PCR ddc hiéu la 504 bp véi do nhay phdt hién la 4.5x1 0’
CFU/ml vi khudn trong 100 ul mau ca. Cac qui trinh trén dugc su dung aé phat hién cac
vi khudn tuwong ung trong mau mdu cd cam nhzem vi khudn. Két qua cho thay cdac qui
trinh co thé ' phat hién nhanh, nhay va dac hiéu mau mau cd tra nhiém khudn nhung van
giiF song mau xét nghiém.

Tir khoa: Edwardsiella ictaluri, Aeromonas hydrophila, Flavobacterium columnare,
Pangasianodon hypophthalmus, PCR, mdu cd
1 GIOI THIEU

Trong nhitng nam gan day nghé nudi ca tra (Pangasianodon hypophthalmus) &
Viét Nam phat trién rat nhanh, dac biét 1a nudéi thdm canh héa véi mét do cao nén
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véAn dé dich bénh xay ra thuong xuyén va gy thiét hai nang né hon. Dich bénh do
cac bénh truyén nhiém di va dang gay thiét hai nghiém trong dén ning suit va san
luong ca nudi trong d6 co bénh mu gan do vi khuan Edwarsiella ictaluri va bénh
xuat huyét do vi khudn Aeromonas hydrophila giy ra. Ngoai ra con c6 bénh tring
da do vi khuén Flavobacterium columnare ciing giy nhiéu thiét hai. Quan 1y dich
bénh ao nudi c tra sao cho hidu qua 1a vin d& quan tim hang dau ciia ngudi nubi
c4. Mot trong nhitng yéu t6 anh huéng 16n dén stc khoe ao nudi ca tra d6 1a chon
¢4 bd me dé cho sinh san va cé giéng sach bénh dé phong ngira kha nang boc phat
va lay lan bénh. Hién nay PCR la phuong phap chu ySu dugc sir dung dé phat hién
nhanh va chinh xac mam bénh vi khuan & thay san. Gan day phuong phap PCR da
duogc tmg dung dé phat hién vi khuan tir than ca tra nhu vi khuan E. ictaluri (Dang
Thi Hoang Oanh va bang Thuy Mai Thy, 2009), 4. hydrophzla (Nguyén Ha Giang
et al., 2009, 2010) da rat ngan rat nhiéu thoi gian va giam chi phi phan tich. Tuy
nhién viéc chan doan bénh cé tir than phai lam chet ca nén khong dap Gmg nhu cau
xét nghiém & c4 bd me hodc trong truong hop can giit sdng mau. ‘Trong bai bao
ndy ching toi trinh bay cac qui trinh PCR phat hién vi khudn E. ictaluri,
A. hydrophila va F. columnare tir mau cé tra dé phat hién nhanh va nhay ba loai vi
khuédn néu trén nham tng dung vao xét nghién bénh vi khuan & ¢4 tra nhung khong
1am chét c4 nhat 1a d6i véi c4 bd me cho sinh san.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ciru

Ca tra giéng c6 khdi lugng khoang 20-25g/con, da sang, phan tmg linh hoat. Cac
chung vi khudn E. ictaluri (Eic-CA3.1G), A. hydrophila (Ahy-CA1.2T) va F.
columnare (CAF-09-Fcol-M1) tir bd suu tap vi khuén cua Khoa Thuy san, Truong
Pai hoc Can Tho.

2.2 Phwong phap nghién ctru

Céc chung dugc phuc hdi va nudi ting sinh trong méi trudng NB (nutrient broth)
dbi v6i E. ictaluri va A. hydrophila va méi truong CB (cytopha broth) dbi véi F.
columnare tir 24-48 gid & 28°C tiy theo loai vi khuan. Sau khi nuéi ting sinh, mat
d6 vi khuan dugc do bang may so mau quang phd & bude song 540 nm. Mat do F.
columnare 1a 10° CFU/ml khi OD=0.7 + 0.02, mat d6 E. ictaluri va A. hydrophila
1a 10° CFU/ml véi OD=1 + 0.02.

Phuong phap chiét tich DNA tr mau c4 duoc thuc hién theo Bilodeau er al.
(2005). Méu céa duoc lay bang kiém tiém 1 ml c¢6 sir dung heparin (Leal-Klevezas
et al., 1995). 100 pl mau mau duoc ly tim & 4000xg trong 3 phut. Phan vién sau
khi ly tam dugc hoa tan trong 250 pl dung dich lysis erythrocyte (155mM NH,Cl,
10mM NaHCOj;, 100mM EDTA), sau d6 ly tam 4000xg trong 3 phut. Qua trinh
nay duoc 13p lai cho dén khi thu dugc phan vién khong mau. Sau d6 200 pl dung
dich lysis buffer (10 mM Tris-HCL c6 pH=8, 0,5 mM EDTA, 400 mM NacCl, 1%
SDS) va 2 pl proteinase K (5 mg/ul) duge thém vao phan vién va u & 50°C trong
30 phut. Tiép dén, 400 pl dung dich phenol bao hoa (pH=8) duoc thém vao, lic ky
va ly tam 8000xg trong 5 phit. Phan dich phia trén dugc chuyén sang 6ng tuyp
mdi, sau d6 thém 400 ul chloroform:isoamylalcohol (24:1) va ly tam 8000xg trong
5 phut. Phan dich & trén duoc chuyén sang dng tip méi co chira 200 pl NH,Oac
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(7,5 M), giit lanh bang nuéc da trong 10 phut sau d6 li tim 8000xg trong 5 phit.
Phan dich & trén lai dugc chuyén sang dng tip méi c6 chira ethanol (95%) véi ti 18
1 miu va 2 ethanol roi u & -80°C, ly tam 8000xg trong 5 phut. Phan dich ndi duoc
b6 di va phan vién dugc rira trong 1ml ethanol (70%). Sau d6 phan con dugc loai
b6 va phan vién duoc 1am kho roi hoa tan bang 15 pl H,O va trit & -20°C.

Thanh phﬁn phan tng PCR phat hién E. ictaluri dugc thuc hién dya theo qui trinh
ctia Panangala et al. (2007) (c6 diéu chinh theo Pang Thi Hoang Oanh va Nguyén
Trac Phuong, 2010) gdm 1X dung dich dém 10X; 1.5mM MgCl,; 200 pM dNTPs;
2.5U Tag DNA polymerase; 0.4 pM moi xudi (EiFd-1); 0.4 pM mdi ngugc
(EiRs-1) va 500 ng mau DNA chiét tach tir mau cé c6 tron vi khuan E.ictaluri. Chu
ki nhiét thyc hién phan tng 1a 95°C trong 4 phut; sau d6 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 phut.

Thanh ph?m phan tng PCR phat hién 4. hydrophila dugc thuc hién dya theo qui
trinh cta Panangala et al. (2007) (c6 diéu chinh theo Nguyén Ha Giang va Ding
Thi Hoang Oanh, 2010) c¢6 diéu chinh gébm 1X dung dich dém 10X; 1.5mM
MgCly; 200 uM dNTPs; 2.5 U Tag DNA polymerase; 0.5 pM mdi xudi (AeroFd);
0.5 pM mdi nguoc (AeroRs) va 500 ng mau DNA chiét tach tir mau ca c6 tron vi
khuan A. hydrophila. Chu ki nhiét thuc hién phan tng 1a 95°C trong 4 phut; sau d6
95°C trong 30 giay; 60°C trong 45 giay; 72°C trong 30 giay; lap lai chu ki trén 30
lan; 72°C trong 10 phut.

Thanh phan phan tng PCR phat hién F. columnare dugc thuc hién dwa theo qui
trinh cta Panangala et al. (2007) c¢6 diéu chinh gom 1X dung dich dém 10X;
1.5mM MgCly; 200 uM dNTPs; 2,5 U Tag DNA polymerase; 0.6 M mdi xudi
(FcFd); 0.6 pM mdi nguoc (FcRs) va 500 ng mau DNA chiét tach tir mau ca co
tron vi khudn F. columnare. Chu ki nhiét thuc hién phén rng 1a 95°C trong 4 phit;
sau do 95°C trong 30 gidy; 58°C trong 45 gidy; 72°C trong 30 gidy; lap lai chu ki
trén 30 lan; 72°C trong 10 phut

Thi nghiém xac dinh d6 nhay cua phan tmg PCR duogc thyc hién bang cach pha
lodng vi khuan tir 10° d&én 10" CFU/ml. Sau d6 ly tdm 450 pl vi khuén dé 14y phan
vién roi tron v6i 100 ul mau va chiét tich DNA. DNA sau khi chiét tach duoc do
ham lwong va pha lodng & ham lugng 500 ng/ul.

San pham PCR sau khi khuéch dai dugc dién di trén gel 1% agarose (Abgene, UK)
trong dung dich dém TAE 0.5X (10 mM Tris, 5 mM acetate, 0.1 mM EDTA). Két
qua dién di dugc ghi nhan bang ban doc UV. Cén cir vao thang DNA chuén dé xéac
dinh trong luong phan tir. San pham khuéch dai ddc hiéu véi DNA cia vi khuan
E. ictaluri1a 407 bp, A. hydrophila 1a 209 bp va F. columnare 1a 504 bp.

Thi nghiém cam nhidm trén cé4 tra gidng c6 khdi luong khoang 20-25g/con, da
sang, phan tng linh hoat, duoc kiém tra ky sinh tring va vi khuén tién hanh b tri
thi nghiém. Thi nghiém duoc bd tri 4 bé: bé 1 tiém vi khuin E. ictaluri (106
CFU/ml), bé 2 tiém vi khuan A. hydrophila (106 CFU/ml), bé 3 tiém vi khuan
F. columnare (10° CFU/ml). Bé 4 tiém 3 vi khuin (Tron 3 vi khuén E. ictaluri
(10° CFU/ml), A. hydrophila (10° CFU/ml) va F. columnare (10° CFU/ml) véi ti 18
1:1:1). Ca dugce bd tri vao bé nhua (thé tich 60L dugc chira nudc 2/3 thé tich bé)
v6i mat do 5 con /bé. Vi khuan dugc tiém & gbc vi nguc vai licu lugng 100 pl/ca.
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C4 ¢6 diu hiéu bénh 1y hoac ca 1o do duoc tai phan lap vi khuén, 1§y mau méau dé
phén tich PCR.

3 KET QUA VA THAO LUAN
3.1 Quy trinh chiét tach DNA tir mau ca

Quy trinh chiét tach DNA tir mau ca duoc thyc hién theo Bilodeau ef al. (2005)
cho két qua chiét tich DNA khong on dinh, lugng DNA khf)pg tinh sach véi ti 1€
260/280=1,1 (ti 1&¢ 260/280 = 1,8-2 1a thich hop) (Hinh 1) va ton nhicu thoi gian.

1 2 3

Hinh 1: Két qua di¢n DNA chiét tach tir méu cé theo Bilodeau ef al. (2005). Giéng 1, 2, 3:
DNA chiét tach tir mau ca

Trong qué trinh chiét tich DNA sau khi thém 400 pl dung dich phenol bao hoa va
ly tam 8000xg trong 5 phut thi thu duoc phan dich trong phia trén rat it. Qui trinh
dugc chudn hoa bang cach ting ham luong dung dich lysis buffer 1én 400 pl (gp
doi so véi qui trinh goc) tang ham lugng proteinase K 1én 4 pl (gap d61) va bo qua
giai doan u & -80°C rdi tién hanh chiét tach DNA. Ket qua cho thiy qui trinh chiét
tach DNA sau khi diéu chinh cho két qua chiét tach on dinh (Hinh 2) va it t6n thoi
gian hon (tiét kiém dugc 30 phiit so v6i qui trinh gbc). Qui trinh ¢é thé duge tng
dung dé chiét tich DNA tir mau c4.

Hinh 2: Két qua dign di DNA chiét tich tir mau ca (quy trinh c6 diéu chinh). Giéng 1,2, 3, 4,
5: DNA chiét tach tir mau ca

3.2 Qui trinh PCR phat hién E. ictaluri tir mau ca

Két qua dién di san pham PCR mau DNA chiét tach tir mau c4 tron v6i vi khudn E.
ictaluri st dung qui trinh ciia Panangala et al. (2007) (c6 diéu chinh theo Dang Thi
Hoang Oanh va Nguyén Trac Phuong, 2010) hién vach 407 bp dac hiéu cua E.
ictaluri (Hinh 3) va khong phat hién san phdm khong dic hiéu. Két qua dién di san
pham PCR xéc dinh d6 nhay cta qui trinh PCR phat hién E. ictaluri cho thay qui
trinh c6 thé phat hién dugc vi khuan E. ictaluri & voi mat do thap nhét 1a 4.5x10°
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CFU/ml trong 100 ul mau cé (giéng 6, Hinh 4). So véi cac qui trinh phat hién E.
ictaluri da dugc cong bd (Bilodeau et al., 2005; Panangala et al., 2007; Takamitsu
et al., 2011 ) thi qui trinh trén c6 do nhay thap hon. Tuy nhién, Bilodeau et al.
(2005) sur dung phuong phap realtime PCR c6 d6 nhay rat cao nén kha ning phat
hién 2.5 té bao vi khuin. Panangala et al. (2007) va Takamitsu ez al. (2011) sir
dung DNA lam mach khuon duoc chiét tach tir vi khuan nén cling c6 do nhay cao.
Hon nira c4c qui trinh trén déu dugce thuc hién trén c4 nheo my. Mac du c6 d6 nhay
thdp hon nhung qui trinh chung t6i t6i uu hoéa van c6 tmg dung tét dé phat hién
E. ictaluri ttr mau ca tra.

Hinh 3: Két qua dién di san phdm qui trinh PCR phat hién E. ictaluri sit dung DNA chiét
tach tir hn hep mau c4 va vi khuén. Giéng M: thang DNA 100 bp (Bio-rad); Giéng
1: dbi chirng 4m (nwéc); Giéng 2 va 3: mau DNA chiét tach tir mau ¢6 tron voi vi
khuén E. ictaluri

407 bp

100bp

Hinh 4: Két qua dién di sin phim PCR xic dinh d§ nhay ciia qui trinh PCR phat hién E.
ictaluri sit dung DNA chiét tach tir hon hop mau ca va vi khuén. Giéng M: thang
DNA 100 bp (Bio-rad); Giéng 1: dbi chirng Am (nwéc); Giéng 2-9: DNA chiét tach
tir 100p] véi mat dd vi khuén lan lugt 13 4.5x10%, 107, 105, 10°, 10%, 10°, 10> va
10' CFU/ml
3.3 Qui trinh PCR phat hién A4. hydrophila tir mau ca

Két qua dién di san pham PCR mau DNA chiét tach tir mau c4 tron vé6i vi khudn A.
hydrophila st dung qui trinh cia Panangala ef al. (2007) (c6 diéu chinh theo
Nguyén Ha Giang va Diang Thi Hoang Oanh, 2010) hién vach 209 bp dic hiéu cia
A. hydrophila (Hinh 5) va khong phat hién san pham khong dic hiéu. Két qua dién
di san pham PCR xéc dinh d6 nhay ctia qui trinh PCR phat hién 4. hydrophila cho
thdy qui trinh c6 thé phat hién dugc vi khuan 4. hydrophila & v6i mat d thip nhat
1 4.5x10° CFU/ml trong 100 ul mau ca (giéng 5, Hinh 6).
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300 bp
200 bp

100 bp

09 bp

Hinh 5: Két qué dién di san phdm qui trinh PCR phat hién A. hydrophila siv dung DNA
chiét tach tir hén hgp mau ca va vi khuin. Giéng M: thang DNA 100 bp
(Fermentas); giéng 1: d6i chimg Am (nwéc); Giéng 2 va 3: miu DNA chiét tach tir
mau cé tron véi vi khuin A. Hydrophila

Hinh 6: Két qué dién di san ph4m PCR xic dinh d9 nhay ciia qui trinh PCR phat hién A.
hydrophila siv dung DNA chiét tach tir hén hop mau c4 va vi khuén. Giéng M:
thang DNA 100 bp (Bio-rad); Giéng 1: dbi chirng Am (nwéc); Giéng 2-9: DNA chiét
tach tir 100p1 véi mat dd vi khudn 1An lwgt 13 4.5x10%, 107, 105, 10, 10%, 10°, 10 va
10' CFU/ml
3.4 Qui trinh PCR phat hién F. columnare tir mau ca

Két qua dién di san pham PCR mau DNA chiét tach tir mau c4 tron v6i vi khuan F.
columnare st dung qui trinh cua Panangala et al. (2007) (c6 diéu chinh theo
Nguyén Ha Giang va Pang Thi Hoang Oanh, 2010) hién vach 504 bp dic hiéu cua
F. columnare (Hinh 7) va khong phat hién san pham khong dic hiéu. Két qua dién
di san pham PCR xéc dinh d6 nhay cua qui trinh PCR phét hién F. columnare cho
thdy qui trinh c6 thé phat hién dwoc vi khuin F. columnare & voi méat o thip nhat
1a 4.5x10° CFU/ml trong 100 pl méau c4 (giéng 7, Hinh 8). D6 nhay ciia qui trinh
thap hon so thi nghiém xac dinh d6 nhay qui trinh PCR phat hién F. columnare cua
Welker (2005) (phat hién & mac 7 CFU/ml) la do qui trinh cia tac gia st dung
DNA tryc tiép tir vi khuan. Vi qui trinh chiét tich DNA tryc tiép tir mau ca c6 vi
khuén nén DNA thu duge s& bao gom DNA clia méau ¢4 va DNA cua vi khuén,
trong d6 ham luong DNA cua vi khuan chiét tach 1a rat it. Mac du véy, kha ning
phat hién F. Columnare & mat do 4.5x10° CFU/ml trong 100 pl mau cé tra cia qui
trinh van ¢6 mg dung tét trong xét nghiém bénh vi khuan & ca.
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500 bp S04bp

200 bp
100bp

Hinh 7: Két qué dién di san phdm qui trinh PCR phat hién F. columnare sit dung DNA chiét
tach tir hén hop mau c4 va vi khuén. Giéng M: thang DNA 100 bp (Fermentas);
giéng 1: d6i chitng 4m (nwéc); Giéng 2, 3 va 4: mAu DNA chiét tach tir mau c6 tron
v6i vi khuan F. Columnare

S0dbp
400 bp

200hp
100 bp

Hinh 8: Két qua dién di san ph4dm PCR xac dinh d¢ nhay ciia qui trinh PCR phat hién F.
columnare sir dung DNA chiét tach tir hdn hgp mau ca va vi khuin. Giéng M: thang
DNA 100 bp (Bio-rad); Giéng 1: doi chirng Am (nwéc); Giéng 2-9: DNA chiét tach
tir 100l véi mét d vi khuén lan lwet 12 4.5x10%, 107, 10°, 10°, 10, 10°, 10% va
10' CFU/ml
3.5 Ung dung qui trinh PCR phat hién vi khuén E. ictaluri, A. hydrophila va
F. columnare sit dung DNA chiét tach tir mau c4 cam nhiém vi khuin

Cé sau khi cam nhiém c6 dau hiéu bénh 1y hodc ca 1o do duoc thu dé tai phan lap
vi khuan va ldy mau dé chiét tach DNA dung dé thuc hién qui trinh PCR phat hién
E. ictaluri, F. columnare va A. hydrophila. Két qua dién di san phim PCR cho
thiy mau mau thu tir c4 & bé tiém vi khuén E. ictaluri (giéng 3, 4 va 5) va bé tiém
3 vi khuan (giéng 6, 7 va 8) déu hién vach 407 bp (vach dic hiéu cua vi khuan E.
ictaluri). Cac mau vi khuén tai phén 1ap dugc xac dinh déc tinh sinh hoa va cho Kkét
qua dinh danh 1a vi khuan E. ictaluri.

Két qua dién di san phdm PCR cho thy mau méu thu tir ¢4 & bé tiém vi khuan F.
columnare (giéng 3, 4, 5, 6) va bé tiém 3 vi khuan (gleng 7, 8, 9) c6 nhiing mau
F1, F4, M1 va M2 c6 sy hién dién cua F. columnare (giéng 3, giéng 6, giéng 7,
giéng 8; hinh 10) nhitng mau con lai (F2, F3 va M3) khong hién vach.

Tuong tu, két qua dién di san pham PCR cho théy mAau méu thu tir c4 & bé tiém vi
khuén A. _hydrophila (giéng 3, 4, 5, 6) va bé tiém 3 vi khuan (gleng 7, 8,9) co
nhung mau A3, A4, M1 va M2 ¢6 sy hién dién cua 4. hydrophila (giéng 5, giéng
6, giéng 7, giéng 8; hinh 11) nhitng miu con lai (A1, A2 va M3) khong hién vach.

Sau khi thyc hién céac qui trinh PCR st dung mau mau tir ca cam nhiém vi khun
cho thdy cac qui trinh déu cho két qua phat hién t6t. Nhitng mau c6 sy hién dién
ctia vi khuan qua két qua phéan 1ap déu cho két qua PCR duong tinh, nhimg miu
khong co su hién dién cua vi khuan khi tai phan lap thi cho két qua 4m tinh. Mic
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khac ciing c6 kha niang s lwong vi khudn co trong miu mau thap hon gii han
phat hién cta qui trinh PCR nén cho két qua am tinh.

M 1 2 3 4 5 1 7 8

400 bp
300 bp

407 bp

100 bp

Hinh 9: Két qua dién di san phim PCR ting dung qui trinh PCR phat hién E. ictaluri sit
dung DNA chiét tach tir mau c4 tra caim nhiém vi khuin. Giéng M: thang DNA 100
bp (Fermentas); G1: dbi chirng am; Giéng 2: ddi chirng dwong; Giéng 3-5: bé tiém
E. ictaluri: miu E2, E3 va E4; Giéng 6-8: bé tiém 3 vi khudn: miu M1, M2 va M3

M 1 2 3 4 5 6 7 8 9

500bp 504bp
400 bp

200bp

Hinh 10: Két qua dién di sin phdm PCR g dung qui trinh PCR phat hién F. columnare siv
dung DNA chiét tach tir mau c4 tra cAm nhi®m vi khuin. Giéng M: thang DNA 100
bp (Fermentas); G1: dbi chirng Am; Giéng 2: ddi chirng dwong; Giéng 3-6: bé tiém

F. columnare: miu F1, F2, F3 va F4; Giéng 7-9: bé tiém 3 vi khuin: miu M1, M2
va M3

500 bp

300hp
200bp
100 bp

200 bp

Hinh 11: Két qua dién di sin phAm PCR itng dung qui trinh PCR phat hién A. hydrophila
sit dung DNA chiét tach tir mau c4 tra cim nhiém vi khuin. Giéng M: thang DNA
100 bp (Fermentas); Gleng 1: déi ching 4m; Gleng 2: doi chlrng dwong; Gleng 3-6:
bé tiém A. hydrophila: miu A1, A2, A3 va A4; Giéng 7-9: bé tiém 3 vi khuén: miu
M1, M2 va M3

4 KET LUAN

Céc qui trinh PCR phat hién vi khuan E. ictaluri, A. hydrophila va F. columnare
sir dung DNA chiét tach tir mau ca tra v6i thoi gian chan doan ngin, do nhay cao
va khong gy chét ca co thé ung dung dé xét nghiém/chan doan bénh vi khuan trén
¢4 tra, dac biét 1a ca bd me.
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