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This study was conducted to evaluate the genetic diversity of
Aeromonas hydrophila isolates collected from striped catfish
intensively farmed in the Mekong Delta. A total of 26 bacterial
isolates were obtained from hemorrhagic disease-infected fish. All
bacterial isolates were identified as A. hydrophila based on their
morphological characterization, APl 20E kit, and molecular biology
technique. Twelve strains were selected as representatives for
sequencing the aerolysin gene; these strains had high identities (96.64
— 100%) compared with reference strains of A. hydrophila on
Genbank. Besides, these strains were used for analyzing genetic
diversity. The results indicated that the isolates from Tien Giang and
Tra Vinh had a close relationship and shared distant similarities with
the strains from An Giang, Ben Tre, Dong Thap, and Vinh Long
provinces. The study has found genetic differences between A.
hydrophila isolates in two main groups representing two ecologically
different areas of brackish and fresh water in the Mekong Delta.
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Nghién ciru duoc thuc hién nham danh gia sy da dang di truyén cua
céc chung vi khuan Aeromonas hydrophila phan lap tir ca tra nudi
tham canh ¢ Bdng bang song Ciru Long (PBSCL). Tong s6 26 ching
vi khuin dwoc phan lap tir ca tra mic bénh xuat huyét. Tat ca cac
ching vi khuan phan lap dugc dinh danh 1a A. hydrophila dya trén két
qua quan st cac dac diém hinh thai, két hop kiém tra sinh héa bang bo
kit APl 20E va ky thuat sinh hoc phan t&. Mudi hai chang A.
hydrophila dwoc chon lam dai dién dé giai trinh tw doan gen aerolysin.
Két qua cho thdy, céc ching vi khuan phan lap déu c6 do twong dong
cao tir 96,64 - 100% so Vi cac chung vi khuan A. hydrophila da duoc
cong bd trén ngan hang gen. Ngoai ra, két qua giai trinh ty cac chung
vi khudn nay con duoc dung dé phan tich su da dang di truyén. Két qua
cho thay, céc ching vi khuan ¢ Tién Giang va Tra Vinh c¢6 méi quan
hé di truyén gan giii v6i nhau nhung hinh thanh nhém riéng vai cac
chiing phan bb ¢ cac tinh An Giang, Bén Tre, Pong Thap va Vinh
Long. Nghién ciru da tim thay su khac biét di truyén giira cac chung vi
khuan A. hydrophila ¢ hai nhém dai dién cho viing sinh thai nuéc lo va
nudc ngot s DPBSCL.
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1. Giéi thiéu

Cé tra (Pangasianodon hypophthalmus) 1a mét trong nhitng dbi twong thay san nuéc ngot
xuat khau chinh ¢ ving PBSCL. Trong thoi gian qua, viéc mé rong dién tich va tham canh héa
vGi mat do nudi cao dé ting san lugng da tao diéu kién cho cac bénh nguy hiém biing phat manh
mé& trén dbi twong nudi nay. Trong sé do, bénh xuét huyét duoc cac nha khoa hoc xé4c dinh 1a do
vi khuan A. hydrophila [1]. Sy xuét hién va bang phat cua bénh nay trong ao nudi la 1 trong
nhitng nguyén nhan dan dén cac ton thit cho ngudi nudi [2]. Pay 1a loai vi khuan di dong, co
hinh que ngan, Gram am va yém khi tuy tién. O Viét Nam, ngoai ca tra thi vi khuan nay ciing
dugc bao cao 1a tac nhan gy bénh xuit huyét trén cac loai ca khac nhu ca that lat com (Chitala
Chitala) [3] va trén lwon dong (Monopterus albus) [4].

Cho dén nay, khang sinh van 1 lya chon wu tién dé diéu tri bénh xuat huyét do vi khuan A.
hydrophila trén cé tra. Viéc si dung thudc khang sinh khéng theo khuyén céo ciia nha san xuat da
gay ra hién twong khang thudc ¢ vi khuan trong méi truong ao nudi [5], [6]. Két qua lam cho hiéu
qua diéu tri thdp va ton nhiéu chi phi hon. Do d6, xu huéng st dung vaccine phong bénh trong
nganh nudi cé tra 13 huéng di mé6i ¢ Viét Nam nham han ché sir dung khang sinh, giam chi phi
san xuit va dam bao an toan vé sinh thuc pham Cho dén nay, trén thé giGi da c6 nhiéu nd luc dé
tang cuong hiéu qua phong bénh cia vaccine d6i véi A. hydrophila trén nhiéu loai ca [7]. O Viét
Nam, viéc phét trién vaccine phong bénh do A. hydrophila da dwoc nghién ctru nhung hiéu qua
chua cao. Diéu nay c6 thé do tinh khong dong nhit vé mit di truyén caa cac chung vi khuan A.
hydrophila [8]. Su bién d6i di truyén cua vi khuan da duoc chiing minh 1a rit da dang va c6 su
khéc biét gitra cac ving dia ly ma chidng sinh séng [9]. Vi vay, nghién ciru duoc thuc hién nham
lam sang to mbi quan hé di truyén cua vi khuan A. hydrophila thu thap tir ca tra nhiém bénh xuét
huyét & 1 s tinh cia DPBSCL. Pay 1a co sé khoa hoc dé nghién ctu san xuat cac loai vaccine
phong bénh xuat huyét trén ca tra.

2. Phuong phap nghién ciru
2.1. Nguyén vit li¢u

Thu miu ca tra nhiém bénh xuét huyét tir cac ao nudi & PBSCL dé phan lap vi khuan A.
hydrophila. Ca tra nhiém bénh xut huyét c6 cac dau hiéu phd bién nhu xoang bung tich dich,
bung truong to, xuit hién cac dém xuit huyét do trén than, & cac goc vay, quanh miéng va hau
mon (Hinh 1).

Hinh 1. Ddu hiéu bén ngoai (a) va bén trong (b) cza ca tra nhiém bénh xudt huyét

2.2. Phwong phdp phdn Igp va tach rong vi khuan

Dua theo tai liéu cua Frerich va Millar (1993) [10] va Buller (2014) [11], vi khuan dwgc phan
lap va tach rong (thuan) trén thach TSA tir cdc co quan nhu gan, than va ty tang ciia ca bénh.
Trong qué trinh phan 1ap, vi khuan duoc u & 28-30°C trong 24 gid. Mau vi khuan rong s& duoc
trir trong moi truong chira 20% glycerol va gitr ¢ -80°.
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2.3. Phwong phdp xdc dinh vi khudn
2.3.1. Kiém tra ddc diém hinh thai, sinh 1y va sinh héa

Mot s6 dic diém cua khuan lac, sinh 1y va sinh héa co ban nhu nhuom Gram, phan tng
oxidase, catalase, tinh di dong va kha niang 1én men glucose (phan tng O/F) cua vi khuan A.
hydrophila duoc kiém tra theo Cowan va Steel [12] va Buller (2014) [11]. Bén canh d6, nghién
ctu sir dung bo kit API 20E (bioMerieux, Phép) dé dinh danh vi khuan.

2.3.2. Phuong phdp dinh danh vi khuan bang kj thugt PCR

ADN vi khuan dugc chiét tach dya theo quy trinh cua Bartie va cong sy (2006) [13]. Céc
budc ly trich dugc thuc hién nhu sau: hit dich ting sinh vi khuan cho vao dng nghiém chira dung
dich TE (10 mM Tris-HCI, 1 mM EDTA, pH 8,0). Sau d6, dun nong & nhiét d¢ 95°C trong thoi
gian 15 phut. Hon hop dugc lam lanh trong nuéc da va sau cung, ly tim hon hop trong thoi gian
2 phit ¢ tbc do 14.000 vong/phit dé thu lay ADN. St dung ky thuat PCR dé khuéch dai gen
aerolysin cua vi khuan bang cip mdi cd trinh  tw 1a  AeroFd: 5’-
CCAAGGGGTCTGTGGCGACA-3’ va AeroRs: 5’-TTTCACCGGTAACAGGATTG-3" [14].
Phan mg PCR duoc thuc hién voi céc thanh phan gdom: nuéc cit hai lan (BiH.0), 1X PCR
Buffer, 1,5 mM MgClz, 0,5 ul dNTPs (200 pM), 10-20 pmol mdi xudi, 10-20 pmol mbi ngugc,
2,5 Ul Tag DNA polymerase va 20-40 ng mau ADN. Chu ky nhiét cho phan ung PCR dugc thuc
hién gdom: giai doan bién tinh dau tién ¢ 95°C trong thoi gian 4 phat, tiép theo thuc hién bién tinh
& 95°C trong thoi gian 30 gidy, bit mdi & 60°C trong thoi gian 45 gidy, kéo dai chudi & 72°C
trong thoi gian 30 gidy va giai doan kéo dai sau cung & nhiét d6 72°C trong thoi gian 10 phut
[15]. San pham PCR duoc khuéch dai va kiém tra trén gel agarose c6 kich thugc 1a 209 bp.

2.4. Phwong phdp phan tich da dang di truyén

Mudi hai chang vi khuan dai dién duoc chon dé guri xac dinh trinh tu nucleotide ¢ cong ty
Macrogen ciia Han Qudc. Sir dung chuong trinh BLASTn dé phén tich d6 twong dong (identity)
trinh ty nucleotide chung vi khuan phan lap véi trinh tu cac chung vi khuan A. hydrophila trén
ngan hang NCBI (the National Center for Biotechnology Information). Cac trinh tu ADN sau d6
dugc xep hang (multialignment) bang phuong phiap CLUSTAL W [16]. Cay pha h¢
(phylogenetic tree) thé hién mdi quan hé di truyén giira cac chung vi khuan dugc xay dung bang
phan mém MEGAX (Molecular Evolutionary Gentics Analysis) dua trén thuét toan Neighbour-
joining [17] véi gia tri bootstrap 1 1.000 lan lap lai [18].

3. Két qua va thao luan
3.1. Két qud phan ldp va xdc dinh vi khudn
3.1.1. Két qud phan ldp va tach rong vi khudn

Tir 32 mau cé tra nhiém bénh xuat huyét thu thap & 6 tinh thudc ving PBSCL, nghién ctu
phan lap dwoc 26 chung vi khuan A. hydrophila. Mudi hai chung vi khuan dwoc chon dé phan
tich da dang di truyén co ky hiéu la 1A3, 2A3, 4A3, 5A3, 6A3, 7A3, 10A3, 11A3, 16A3, 18A3,
19A3, 23A3 va 24A3.

3.1.2. Pgc diém vi khuan A. hydrophila phan Igp

Két qua kiém tra vi khuan A. hydrophila phan 1ap cho thiy khuén lac ¢ dang tron véi duong
kinh dao dong tir 1-3 mm. Trén moi truong TSA, khuan lac c6 mau vang nhat ¢én mau vang kem
(Hinh 2a) sau 24 gio 1. Vi khuan c6 kha nang di dong, cho két qua Gram am va c6 hinh que ngan
(Hinh 2b). Bén canh do, két qua khao sat cho thdy 26 chang vi khuan cho hoat tinh oxidase va
catalase dwong tinh. Ngoai ra, & diéu kién hiéu khi va yém khi thi cac chung vi khuan kiém tra
déu 1én men dugc duong glucose (Hinh 2c). Nhu vay, qua két qua kiém tra cho thay, cac chang
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vi khuan duoc phan I3p tir ¢4 tra nhiém bénh xuat huyét twong tu voi cac ddc diém cua vi khuan
A. hydrophila d3 dugc céng bo [1], [5].

@

Hinh 2. Két qua phan ldp vi khuan
(a): Vi khudn phan Idp c6 mau vang khi phat trién trén thach TSA sau 24 gio i ¢ 28°C, (b): Vi khudn cé
hinh que ngan qua két qua nhugm Gram (100X), (c): Phan #ng O/F (mau vang chi vi khudn dwong tinh).

3.1.3. Két qua dinh danh vi khuan A. hydrophila bang bé kit API 20E

Két qua dinh danh bang bo kit API 20E cho thay cac chung vi khuan phan 1ap cé céc phan
mg tuong tu v&i vi khuan A. hydrophila da dugc cong bd [1], [19]. Vi khuan cho phan tng
duong tinh véi Voges-Proskauer, arginine, orthonitrophenyl galactosidase, lysine, gelatin,
saccharose, glucose, amygdalin va mannitol. Trong khi d6, vi khuan cho phan ung am tinh voi
citrate, ornithine, urease, H,S, tryptophane deaminase, sorbitol, indole, inositol, rhamnose,
melibiose va arabinose. Tuy nhién, cac chung vi khuan trong nghién ctu c6 1 sé phan tng khéac
véi vi khuan A. hydrophila gay bénh nhidém trang huyét trén ca nheo My ciia Pridgeon va Klesius
(2011) [20]. Nghién cuu cua Pridgeon va Klesius (2011) [20] cho thay vi khuan A. hydrophila
duong tinh vai indole, citrate, saccharose, inositol va arabinose, trong khi vi khuan am tinh voi
lysine decarboxylase va amygdalin. Két qua khéc biét trén c6 thé do vi khuan dugc phan lap tir
cac moi truong sdng khac nhau.

3.1.4. binh danh vi khudn A. hydrophila bang kj thugt sinh hoc phan tir

Nghién ciru sir dung ki thuat ¢ dinh danh, qua phan tng PCR cho thay 26/26 chang vi khuan
déu khuéch dai dugc gen aerolysin voi kich thuge san pham 1a 209 bp (Hinh 3). Gen aerolysin
dugc str dung dé xac dinh loai A. hydrophila gay bénh xuit huyét da duoc nhiéu téc gia thuc hién
[21]-[23] d6i vé6i nhidu dong vat thiy san trén thé gioi. Nghién ciu coa Panangala va cong su
(2007) da sir dung k¥ thuat PCR da moi (multiplex PCR) dé phat hién cung ldc 3 loai vi khuan
gay bénh la A. hydrophila, E. ictaluri va F. columnare trén c4 nheo My [15]. Ngoai ra, vai k§
thuat PCR, Nguyén Ha Giang va cong su (2010) ciing da thanh cong trong viéc chian doan loai A.
hydrophila tir than cé tra bénh xuat huyét voi do nhay va tinh dac hiéu twong ddi cao [24]. Két
qué giai trinh tu cta 12 chung vi khuan dai dién cho thdy ching tuong dong tir 96,64 - 100% Vi
vi khuan A. hydrophila trén ngan hang gen.

. & e = - M: thang chuin ADN 100 bp (Invitrogen)
- Giéng 4: d6i chung am
- Giéng 1, 2, 3,5, 6,8,9, 11, 12, 13, 14, 15va 16
lan lugt 1a c&c chung vi khuan: 1A3, 2A3, 4A3,
5A3, 6A3, 7A3, 10A3, 11A3, 16A3, 18A3, 19A3,
23A3 va 24A3

Hinh 3. Két qua dién di san phdm PCR xdc dinh vi khudn A. hydrophila

3.2. Méi quan hé di truyén giia cac chiing vi khudn A. hydrophila

Dya vao 12 trinh ty gen cua Vi khuén dai, dién va 5 trinh tu cua vi khuan A. hydrqphila tur
ngan hang dit ligu NCBI, d¢ tai da thiet 1ap moi quan h¢ di truyen gitra cac chung vi khuan (Hinh
4). Qua ket qua Hinh 3 cho thay, cdy pha hé phan thanh 2 nhdm Ién (cluster). Nhom | gom 8
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chung 24A3, 18A3, 4A3, 5A3, 1A3, 6A3, 23A3 va 7A3, phan pé & céc tinh Bén Tre, An Giang,
Tra Vinh, Dong Thép va Vinh Long. Trong khi d6, nhom II gom 4 chung 2A3, 10A3, 11A3 va
19A3, phén bo ¢ cac tinh Tién Giang, Tra Vinh va Vinh Long.

47 4A3(AG)
42 { 18A3(TV)
27 5A3(DT)

0 ——— TA3(AG)
Bl 24A3(BT) LT

5 EU650663.1
1A3(VL)
23A3(BT)
L BA3(DT)

75 GU229024.1 ~
GU169708.1
FJ608554.1

60— 2A3(VL)
54 L FJ608555.1 > 11

45 10A3(TG)
& 11A3(TG)
28 : 19A3(TV) J

Hinh 4. Cay pha hé thé hién méi quan hé di truyén cua cac ching A. hydrophila

-

Ia

28

.

—

Nhom I phan thanh 2 nhém la va nhém Ib (Hinh 4). Nhém la gdm 5 chung 24A3, 18A3, 4A3,
5A3 va 7A3, phan b & cac tinh Bong Thap, Bén Tre, Tra Vinh va An Giang, ¢ quan hé gan voi
loai A. hydrophila AH14 (EU650663.1) trén ngan hang dir liéu NCBI. Trong nhém nay, cac chung
4A3, 5A3 va 18A3 tir Dong Thap, An Giang va Tra Vinh c6 méi quan hé vé mat di truyén gan giii
nhat, dac biét 1a 2 chang 7A3 va 24A3 & An Giang va Bén Tre khong khac biét di truyén (Bang 3).
Trong khi d6, nhém Ib gdm 3 ching 1A3, 6A3 va 23A3 phan bé & Pong Thap, Vinh Long va Bén
Tre. Trong nhém nay, ching 6A3 & Bong Théap ¢ mdi quan hé di truyén gan nhat véi chung A.
hydrophila wp3 (GU229024.1) so vai chung 1A3 (Vinh Long) va 23A3 & Bén Tre, chi sé khac biét
0,023. Tuy nhién, khoang céch di truyén gitra chung 6A3 va cac ching con lai twong dbi I16n (0,487
- 0,505), cho thay chiing 6A3 khac biét v& mat di truyén so vai cac ching khac.

Nhom 11 gdm 4 chung: 2A3, 10A3, 11A3 va 19A3 (Hinh 4). Trong d6, ching 2A3 & Vinh
Long c6 phan trim tuong ddng 100% so véi ching A. hydrophila ZC1 (FJ608555.1) trén ngan
hang dit liéu tao thanh 1 nhém riéng biét va nhém gom 3 ching 10A3, 11A3 va 19A3 phan b ¢
2 tinh Tién Giang va Tra Vinh déu I céc tinh c6 méi trudng nudc lg ¢ ven bién tao thanh mot
nhom riéng lién két chat ché va gan giii vé mat di truyén vai mic khac biét 0%. Ngoai ra, cac
chung trong nhom II déu ¢ quan hé di truyén gan véi 1 sb ching A. hydrophila FI608554.1 va
GU169708.1 trén ngan hang dix liéu & mirc twong dong 99%.

Mot s6 nghién ciru dya trén doan gen aerolysin dé danh gia sy da dang di truyén cua loai A.
hydrophlla ¢ nhirmg vung dia Iy va trén cac vat chu khac nhau véi két qua la cac chung vi khuan
c6 mbi quan hé di truyén gan giii véi nhau, mic di phan bé & cac ngudn khac nhau [23]. Tuong
ty, Das va cong su (2005) [25] da nghién ciru sy da dang di truyén dua trén protein cua cac chung
vi khuan A. hydrophlla thu thap tir ca nudc ngot va cho két qua c6 mdi quan hé di truyén gitra cac
chang ¢ ngudn gdc va vi tri thu mau khac nhau. Thém vao do, nhiéu nghién ctu trén thé gisi da
khao sét sy da dang di truyén ciia vi khuan Aeromonas spp. dua trén cic gen khac nhu gen 16S

http://jst.tnu.edu.vn 15 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(05): 11 - 18

rRNA, gen gyrB va rpoD [26] va két qua cho thay céc gen trén Ia thich hop dé thiét 1ap mdi quan
hé di truyén trén céc loai vi khuan.

Trong nghién ctu nay, cac chang vi khuan A. hydrophila c6 nguon géc tir An Giang, Vinh
Long, Tra Vinh va Dong Thép c6 quan hé di truyén gan nhau la do diéu kién dia Iy va khi hau &
cac tinh BBSCL kha g1ong nhau. Mat khac nhleu ho san Xuat cé tra thuong pham chon ca giong
tir CAC €& S san Xuat gidng ngoai tinh, nguén gic catra giong khong rd rang dugc cung Cap rong
rii dén cac tinh khac nhau @ PBSCL. Do d6, ca giéng c6 kha ning mang ca mam bénh (nhu A.
hydrophila) dén nhiéu noi khac nhau va ranh gidi dia ly cua cac chung vi khuan la khéng thé xac
dinh, mam bénh dugc mang di nhung van giir cac dic diém vé di truyen vén ¢6 cua no. Pic biét,
chung 6A3 ¢ Dong Thap khac biét nhiéu so vai cac chung khéac cé thé do bién doi di truyen bay
la mot yéu td quan trong gop phan vao su da dang di truyén trong loai cua vi khuan A.
hydrophila. Tuy nhién, cac chung ¢ ving nuéc lo va nuéc ngot phan bd thanh 2 nhém riéng biét
trén gian d6 pha hé. Kt qua nay cho thay su khéc biét ving sinh thai da anh huong dén su da
dang di truyén va tao nén sy khac bigt di truyen giira cac chung vi khuan A. hydrophila. Biéu nay
c6 thé 1a do ngudi nudi chu yeu str dung ngudn nuéc séng tai ving phuc vu cho san xuat ca tra
nén diéu kién sdng cua vi khuan ving nuéc ngot va nuéc lg khac nhau dan dén khac biét di
truyén céc chang vi khuan [27]. Tuong tw, nghién cuu cua Tran Ngoc Duoc va cong su (2013)
[9] cho thdy cac chung vi khuan lactic ciing c¢6 sy khéc biét di truyén khi phan bé & cac khu virc
sinh thai khac nhau ¢ PBSCL.

Két qua phan tich cac chung A. hydrophila ¢ PBSCL cho thay su da dang di truyén, qué trinh
thich nghi véi moi truong sbng va ton tai da gay nén sy bién doi gen va dan dén sy khong dong
nhat vé mat di truyén gitra cac chung vi khuan & mdi trudng nude lg va nude ngot. Camus va
cong su (1998) [28] cho rang su da dang di truyen gitra cac chung A. hydrophila da ngan can viéc
phat trién cac loai vaccine chéng lai su 1ay nhidm cuaa vi khuan A. hydrophila. Do d6, nhiéu nha
khoa hoc dé xuét nén nghién ctiru khang nguyén chung cua cac ching A. hydrophila dé san xuét
vaccine c6 hi¢u luc va hi¢u qua [29]. TOm lai, phuong phéap nghién ctru trén doan gen aerolysin
c6 kha nang tim ra sy da dang di truyén hay su bién doi gen trong cung loai cua vi khuan A.
hydrophila phan b trén nhitng vuing sinh thai khac nhau. Tuy nhién, can so sanh va két hop viéc
nghién ciru su bién dbi di truyén cua vi khuan A. hydrophila trén nhicu doan gen khéc nhau [30].

4. Két luan

Nghién ctru di phan 1ap va dinh danh duoc 26 chung vi khuan A. hydrophila tir ¢ tra nhigm
bénh xuat huyét & PBSCL. Cac chung vi khuan & Tién Giang va Tra Vinh ¢ quan hé di truyén
gan nhau nhung ching c6 khoang céch di truyén xa véi cac chang phan bé & cac tinh Bén Tre,
Pdng Thap, An Giang va Vinh Long. Nghién ctru cho thay khac biét di truyén giita cac chung A.
hydrophila dai dién cho vung sinh thai nuéc lg va nudc ngot ¢ PBSCL.
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