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Tém tit: Nghién ctru dugc thyc hién véi myc tiéu khao sat sy hién dién va dac diém vung gen
cassette cia cc integron & vi khuan Edwardsiella ictaluri gdy bénh gan than mu (GTM) trén ca tra
nudi thim canh & Dong bing séng Ciru Long (PBSCL). Bang ky thuat PCR va giai trinh tu gen,
két qua bai bao di xac dinh 24/67 (chiém ty 18 35,82%) ching vi khuén E. ictaluri duong tinh voi
cac integron nhom 1. Trong khi d6, cc integron nhom 2 va 3 thi khong dwoc phat hién & tit ca cac
ching vi khudn. Ngoai ra, nghién ctru ciing di xac dinh 7 ving gen cassette v6i cac kich thugc 1a
0,65 kbp, 0,8 kbp, 0,95 kbp, 1,0 kbp, 1,2 kbp, 1,5 kbp va 2,5 kbp ma hoa cho cac enzyme dihydrofolate
reductase, ammoglycomde adenyltransferase, am1n0g1y0051de N(6")-acetyltransferase va -lactamase
khang lai nhiéu loai khang sinh khéc nhau & vi khuan E. ictaluri. Su hi¢n dién cua cac integron
nhém 1 & vi khuén E. ictaluri cho thiy kha ning vi khuan nay co thé truyén gen khang khang sinh
sang cac loai vi khuan khac trong méi trudng ty nhién.

T khoa: Edwardsiella ictaluri, integron, khang sinh, Pangasianodon hypophthalmus.

1. Pit van dé

Ca tra (Pangasianodon hypophthalmus) 1a 1
trong nhitng loai ca da tron nudc ngot duogc
nudi phd bién nhit & DBSCL. Tuy nhién, do
viéc thAm canh hoa v6i mat sd nudi cao da dan
dén bénh xay ra thuong xuyén hon. Trong sb
cac bénh thuong gap trén ca tra thi bénh GTM
do vi khuan E. ictaluri xuat hién ph6 bién va
gdy nhiéu thiét hai cho ngudi nuéi [1]. Khi
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bénh x4y ra, nguoi nuodi thuong hay st dung
khang sinh dé diéu tri [2]. Tuy nhién, viéc sir
dung khang sinh khéng dung lidu luong va
khong dung céch da dan dén hién tuong khang
thudc khang sinh cua vi khuan [3]. Su khang
thudc cua vi khudn dang 13 mbi quan tam lén
ctia cong dong do vi khuén co6 thé truyén gen
khang thudc sang cac loai vi khuan khac boi
yéu t di truyén van dong duoc goi la integron
[4]. Cac integron c6 kha ning nhan biét, bt gt
1 hay nhiéu gen cassette: thuong mang cac gen
khang thudc khang sinh [5]. Cho dén nay, cac
nha khoa hoc da phat hi¢n 5 nhom integron [5],
trong d6 cac integron nhém 1 va nhom 2 xuat
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hién phé bién nhit ¢ cac vi khudn Gram 4m c6
kiéu hinh da khang thudc khang sinh va duoc
quan tdm do kha nang phat tan cac gen khang
thudc cta ching trong cung loai va khac loai vi
[6]. Hién tai, di c6 nhidu nghién ctru vé tinh
hinh khang thudc khang sinh cta vi khuan E.
ictaluri [7]. Tuy nhién, cac nghién ctru vé& sy
hién dién ctia cac nhom integron & vi khuin
nay con it thong tin dwgc dé cap dén. Xuit
phat tir thuc té trén, nghién ctu duoc thuc
hién v61 muc tiéu khao sat sy hién dién va
x4c dinh dic diém vung gen cassette cua cac
integron & vi khuan E. ictaluri.

2. Vit liéu va phwong phap nghién ciru
2.1. Nguon vi khudn

Téng sb 67 chung vi khudn E. ictaluri st
dung trong nghién ciru nay dugc phan lap tir
cac co quan gan, than va ty tang cua ca tra bénh
GTM nuéi tham canh & PBSCL. Vi khuan
duogc phan lap trén moi truong tryptic soy agar
(TSA), dinh danh bing bd kit API 20E
(BioMerieux, Phap) va ky thuat PCR [8] két
hop v6i giai trinh tu gen. Cac ching vi khuin
sau khi phan 1ap s€ duogc thyc hién khang sinh
dd v6i 15 loai khang sinh: amoxicillin
(AMO/10pg), ampicillin (AMP/10pg),
cefotaxim (CTX/30png), cefalexin (CEF/30 png),

chloramfenicol (CHL/30pg), florfenicol
(FFC/30ug), ciprofloxacin (CIP/5ng),
enrofloxacin (ENR/5pg), norfloxacin
(NOR/5ug), doxycycline (DOX/30ug),
tetracycline (TET/30pg), gentamycin
(GEN/10png), streptomycin (STR/10pg),
neomycin (NEO/30pg) va

trimethoprim/sulfamethoxazole
(SXT/1,25/23,75 ng) bang phuong phap dia
khuéch tan [9] va dua theo tiéu chuin cua
Clinical and Laboratory Standards Institute [10]
dé xac dinh tinh nhay va khang cua vi khuin
dbi véi cac loai khang sinh.

2.2. Khao sat sy hién dién cua cdac integron

bé xac dinh cac integron nhom 1, 2 va 3,
nghién ctru st dung 3 cip mdi sau: cip mdi
Int1F/Int1R  [11], RB201/RB202 [12] va
Int3F/Int3R [13] md hoa gen integrase clia cac
integron nhom 1 (/ntll), nhom 2 (Intl2) va
nhoém 3 (IntI3) véi kich thude lan luot 1a 160,
393 va 979 bp (Bang 1).

2.3. Khao sat va giai trinh tw viing gen cassette
cuia cdc integron nhom 1 va 2

Céc ching vi khuan E. ictaluri dwong tinh
véi cac integron nhom 1 va 2 s€ dugc chon dé
xac dinh vung gen cassette. Nghién cuu sir
dung cip mdi Hep58/Hep39 [14] va Hep
74/Hep [15] dé khuéch dai ving gen cassette
cua cac integron nhom 1 va 2 (Bang 1).

2.4. Khao sat vang 3-CS (3’-conserved
segment) cua cac integron nhom 1

Céc cip mdi qac-F/qac-R khuéch dai gen
qacEA1 (khang cac hop chit ammonium bac 4)
va cap mdi Sull-F/Sull-R khuéch dai gen sull
(khang cac khang sinh nhém sulfonamide) nim &
viing 3’-CS cua cac integron nhom 1 duoc khuéch
dai bang k¥ thuat PCR (Mazel et al., 2000).

Trinh tu cic cap mdi, chu ky va diéu kién
phan tmg PCR phat hién cac gen trén duogc trinh
bay chi tiét & Bang 1. Phan img PCR dugc thuc
hién trong thé tich 25 uL gdm céc thanh phéan:
dung dich d&m 1X PCR; 2,5 mM MgCl,; 10
mM dNTPs; 2U Tag DNA polymerase; 20
pmol mdi xudi va 20 pmol mdi nguoc; DMSO
(1%) va 20-40 ng ADN miu. Ngoai ra, san
phim PCR cua 1 sb chung vi khuin duong tinh
vOi cac nhém integron, vung gen cassette, gen
gacEAI va gen sull dugc giai trinh tw (mau gui
& cong ty Macrogen, Han Qudc) dé xac nhan lai
tinh chinh xéc ctia phan ting PCR.
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Béng 1. Trinh tu nucleotide cua cac cdp m@)i, chu ky va diéu kién phan ung PCR phat hién cac integron nhém 1,
2 va 3 va céac gen li€n quan

Tén mdéi  Trinh tu cda cac cdp moi (5°— 37)

Kich Chu ky va diéu kién phan
thudce (bp) tUng

Int1F CAG TGG ACATAA GCCTGT TC

94°C-30 gidy, 55°C-30 giay,

ItIR  CCC GAG GCA TAG ACT GTA 160 72°C-30 gidy (35 chu ky).
RB201  GCA AAC GCA AGC ATT CAT TA 303 94°C-30 giay, 62°C-30 gidy,
RB202  ACG GAT ATG CGA CAA AAA GG 72°C-45 giay (30 chu ky).
Int3F  GCC TCC GGC AGC GAC TTT CAG 979 94°C-30 gidy, 62°C-30 gidy,
Int3R  ACG GAT CTG CCA AAC CTG ACT 72°C-60 gidy (30 chu ky).
Hep58  GGC ATC CAA GCA GCA AG Variable”  94°C-1 phat, 55°C-1 phut,
Hep59  AAG CAG ACT TGA CCT GA 72°C-5 phut (35 chu ky).
Hep 74 CGGGATCCCGGACGGCATGCACGATTTGTA (.0 o 94°C-1 philt, 55°C-1 phu,
Hep51 GAT GCC ATC GCA AGT ACG AG 72°C-5 phut (35 chu ky).
Qac-F GGC TGG CTT TTT CTT GTT ATC G 287 94°C-30 giay, 56°C-30 gidy,
Qac-R  TGA GCC CCA TAC CTA CAA AGC 72°C-60 gidy (30 chu ky).
Sull-F  TGG TGA CGG TGT TCG GCA TTC 78 94°C-30 giay, 60°C-30 gidy,

Sull-R  GCG AGG GTT TCC GAG AAG GTG

72°C-30 gidy (30 chu ky).

* Kich thuéc san phim thay ddi tily thudc cac gen cassette chén vao.

3. Két qua va théo ludn

3.1. Su hién dién cua cdc integron nhém 1, 2 va
3 ovikhuan E. ictaluri

Bing ky thuat PCR di xac dinh 24/67
(chiém 35,82%) chung vi khuin E. ictaluri
duong tinh véi gen Int/l (Hinh 1 va Bang 2).
Két qua giai trinh ty va Blast trén ngan hang
Genbank cho thay gen Intll trong nghién ciru
tuong dong 98-100% vai gen Intl] cta vi khuan
Pseudomonas aeruginosa chung B-2175P/15
(KY171972.1) va vi khuin Riemerella
anatipestifer (FJ711659.1). Két qua tir Bang 2
cho thdy cac ching vi khudn E. ictaluri duong
tinh v6i cac integron nhom 1 déu c6 kiéu hinh
da khang voi nhiéu loai khang sinh, dic biét la
100% cac chung duong tinh déu c6 kiéu hinh
khang v6i SXT. Két qua nay tuong tu véi bao
c4o cua nhidu tic gia trudc day [16-18]). Ngoai
ra, ty 16 xuét hién cua cac integron nhéom 1 ¢ vi
khudn E. ictaluri cao hon cac nghién ciu da
dugc bao céo. Nghién ctru cua [19] cho thiy
14/63 (chiém 22%) ching vi khuan E. coli phan
1ap tu cac ao trén ca da tron & My duong tinh

véi céac integron nhom 1. Trong khi d6, nghién
ctru cuia [20] cho thdy 23% sb ching vi khuan
Pseudomonas spp. phan 1ap trén c4 hoi va trong
bun & Australia ¢6 sy hién dién clia cac integron
nhom 1 [21] di phat hién chi c6 3 loai vi khuan
Aeromonas allosaccharophila, A. hydrophila
va A. sobria phan lap tir ca hdi (Onchorynchus
mykiss) & Mexico co céc integron nhom 1 véi ty
1€ 1a 6,2%. Tuy nhién, cac nghién ctru khac cho
thdy ty 16 xuit hién cac integron nhém 1 cao
hon trong nghién ctru nay. Nghién ctru cua [22]
cho thy cac integron nhom 1 dugc tim thay &
26/40 (chiém 65%) ching vi khuan A.
salmonicida phan 1ap tr c4 hdi & Bic My va
Bic Au. Nghién ctru cua Jacobs and Chenia
(2007) cho thay cac ching vi khuan Aeromonas
spp. phan 1ap tir cac hé théng nudi thiy san &
Nam Phi ¢6 tin s6 xut hién cc integron nhom
1 14 51,3%. Ngoai ra, két qua nghién ctru cua
Lukkana e al. (2012) cho thiy vi khudn A.
hydrophila phan 1ap tir c& 16 phi (Oreochromis
nilotica) nudi & Thai Lan c6 integron nhom 1
hién dién 1a 46% (23/50 ching).
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Hinh 1. Két qua PCR xéc dinh céc gen IniI] & vi khuén E. ictaluri (M: thang chuin 100 bp plus; giéng 1: doi
chung am; giéng 2-16: thir tur cac ching vi khuan E. ictaluri: 1ED3, 4ED3, 7ED3, 8ED3, 11ED3, 12ED3,
13ED3, 7ED3, 20ED3, 21ED3, 22ED3, 2ED4, 3ED4, 6ED4 va 10ED4.

Trong khi do, céc integron nhéom 2 va 3
khong dugc phat hién & tit ca cac chung vi
khuén E. ictaluri trong nghién ctru nay. Két qua
nay phu hop v6i nhiéu nghién ctru trude day
cho thiy cac integron nhém 2 va 3 khong duoc
phat hién & nhiéu loai vi khudn [23]. Cho dén
nay, cac integron nhom 2 dugc tim thdy cha
yéu & vi khuin E. coli gdy bénh cho ngudi,
dong vat va hién dién trén cac moi truong tu
nhién [24-25]. Nghién ctru cua [26] cho thiy
4/17 (chlem 23,53%) chung vi khuan E. coli co
ngudn gdc tir nguoi, dong vat va thuc pham co
cac integron nhém 2. Trong khi d6, két qua
nghién ctru ctia [27] cho thdy chi co 10% cac
chung vi khuin E. coli phan lap tir nuéc nudi
tréng thily san ¢ Iran c6 cac integron nhom 2.
Cho dén nay, chua c6 bao cao nao vé sy hién
dién cua cac integron nhém 2 & vi khuén E.
ictaluri, ké ca cac vi khuan khac cia gidng
Edwardsiella. Ké qua nay phu hop véi nghién
ctru ciia Goldstein e al. (2001) cho thiy trong
tong s6 59 ching vi khuin Edwardsiella (gdm
11 chung E. ictaluri va 48 chung E. tarda) phan
lap tir ca da tron, lwong va ca hdi khong co su
hién di¢n ctia céc integron nhoén 2.

Céc integron nhém 3 dwoc phat hién lan
dau tién boi [28] tir ching vi khuin Serratia
marcescens TN9106 khang carbapenem. Cho
dén nay, rat it loai vi khuan duoc bao cdo 1a co
sy hién dién cua integron nhom 3 va cac
integron nhom nay chi dugc bao cao trén 1 vai
loai vi khuén nhu Alcaligenes xylosoxidans)
[29], Citrobacter freundii [30], E. coli [31],
Klebsiella pneumoniae [32], P. aeruginosa
(Fluit and Schmitz, 2004), Salmonella spp [33]
va Enterobacter cloacae [34]. Nghién cltu cla
Jacobs and Chenia (2007) da xac dinh 5/37
(chiém 13.5%) chung vi khuin A. veronii

biovar sobria phan lap tir cac hé thdng nudi
thiy san & Nam Phi duong tinh véi ca 2
integron nhom 2 va 3. Barraud ef al. (2013) da
x4c dinh cac integron nhém 3 tir vi khuén
Enterobacter cloacae phan 1dp tor nudc thai
bénh vién & Phap. Trong khi d6, két qua nghién
ciru cua cac tac gia [35] va Ndi and Barton
(2012) thi khong phat hién cac integron nhom 3
& cac loai vi khuan thudc gidng Aderomonas nhu
A. hydrophila, A. veronii, A. caviae, A. sobria,
A. dhakensis, A. jandaei, A. trota va A. media
va cac loai vi khuan thudc giéng Pseudomonas
(P. aeruginosa, P. fluorescens, P. putida, P.
syringae va Pseudomonas spp.).

3.2. Pdc diém ving gen cassette cia cdc ching
E. ictaluri dwong tinh véi integron nhom 1

Két qua khao sat clia dé tai cho thdy 7 viing
gen cassette (Hinh 2) duoc khuéch dai ¢ tat ca
24 ching vi khuan E. ictaluri dwong tinh véi
cac integron nhom 1 véi cac kich thudc khoang
0,65 kbp, 0,8 kbp, 0,95 kbp, 1,0 kbp, 1,2 kbp,
1,5 kbp va 2,5 kbp (Bang 2). Ving gen cassette
dugc khuéch dai nhiéu nhét trong nghién ciru
nay la vung co kich thudc 1,2 kbp (8/24 chung,
chiém 33,33%), ké dén 1a 1,5 kbp va 2,5 kbp
(4/24 ching, chiém 16,67%), 1,0 kbp (3/24
chung, chiém 12,5%), 0,65 va 0,95 kbp (2/24
chung, chiém 8,33%) va thip nhét 1a 0,8 kbp
(1/24 ching, chiém 4,17%).

Céc chung vi khuan c6 ving gen cassette
duoc khuéceh dai véi cac kich thuée khac nhau
dugc chon dé giai trinh tr (Bang 3). Két qua
Blast trén co s& dir liéu NCBI cho thiy ving
gen cassette co kich thude 0,65 kbp mang gen
dfrAl, ma héa enzyme dihydrofolate reductase
khang dbi voi khang sinh trimethoprim) tuwong
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dong 99% voi gen dfrAl cia vi khudn A.
Jjandaei chung M3 (KR270484.1) va vi khuan
A. hydrophila chung A-B12B (KM401409.1).
Tuong tu, két qua gidi trinh ty cta cac ving gen
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cassette khac (0,8 kbp, 0,95 kbp, 1,0 1gbp, 1,2
kbp, 1,5 kbp va 2,5 kbp) cta vi khuan duogc
trinh bay ¢ Bang 3.

Béng 2. Sy hién dién cac integron nhom 1 va kiéu hinh khang thubc cua vi khuan E. ictaluri

Chung Kiéu hinh khang thudc ctia vi khuan KT ving gen  Gen dugc ma hda  Gen Gen
vi khuan cassette (kbp) gacEAI  Sull
1ED3 CFL-CTX-CHL-FFC-ENR-DOX-TET- 1,0 aadAl + +
NEO-STR-SXT

4ED3 AMO-AMP-CFL-CTX-CHL-FFC-CIP- 2,5 blaVIM-1- aadB-  + +
ENR-NOR-DOX-TET-NEO-GEN-SXT dfrAl

7ED3 CFL-CTX-CHL-FFC-ENR-NOR-DOX- 1,2 dfr427 - -
TET-NEO-GEN-SXT

8ED3 CFL-CHL-FFC-ENR-TET-NEO-STR- 1,0 aadAl + +
SXT

11ED3 FFC-STR-SXT 0,65 dfrd1- OrfC - -

12ED3 CHL-FFC-TET-STR-NEO-SXT 0,95 aadA?2 + +

13ED3 CHL-FFC-DOX-TET-STR-SXT 0,95 aadA?2 - -

17ED3 CFL-CHL-FFC-CIP-ENR-NOR-DOX- 2,5 blaVIM-1- aadB-  + +
TET-NEO-STR-GEN-SXT dfrdl

20ED3 AMP-CHL-FFC-ENR-NOR-TET-NEO- 1,5 dfrA1-aacA4 + +
STR-SXT

21ED3 AMP-CHL-FFC-CIP-ENR-NOR-DOX- 2,5 blaVIM-1- aadB-  + +
TET-STR-GEN-SXT dfrdl

22ED3 CHL-FFC-CIP-TET-SXT 0,65 dfrAl - -

2ED4 AMP-CHL-FFC-TET-STR-GEN-SXT 0,8 dfrA7 - -

3ED4 CHL-FFC-TET-STR-SXT 1,2 dfrA27 + +

6ED4 CHL-FFC-TET-STR-SXT 1,2 dfrA27 + +

10ED4  CHL-FFC-ENR-TET-SXT 1,2 dfr427 + +

15ED4  CHL-FFC-TET-STR-SXT 1,2 dfrA27 + +

17ED4  AMP-CHL-FFC-CIP-ENR-NOR-DOX- 1,5 dfrAl-aacA4 + +
TET-STR-SXT

19ED4  CFL-CTX-CHL-FFC-CIP-ENR-NOR- 1,5 dfrAl-aacA4 - -
TET-STR-GEN-SXT

25ED4  CHL-FFC-ENR-NOR-TET-STR-GEN- 1,0 aadAl + +
SXT

26ED4  CHL-FFC-CIP-ENR-NOR-TET-NEO- 1,5 dfrA1-aacA4 + +
STR-SXT

29ED4  AMP-CTX-CHL-FFC-CIP-ENR-NOR- 2,5 blaVIM-1- aadB- - -
TET-NEO-GEN-SXT dfrdl

32ED4  CHL-FFC-CIP-TET-STR-GEN-SXT 1,2 dfrA27 + +

33ED4  CHL-FFC-TET-NEO-STR-GEN-SXT 1,2 dfrA27 + +

35ED4  CHL-FFC-ENR-NOR-DOX-TET-SXT 1,2 dfrA27 + +

KT: kich thuéc, +: duong tinh, -: 4m tinh.
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Hinh 2. Két qua PCR xac dinh viing gen cassette ctia cac ching vi khuan E. ictaluri duong tinh v6i véi cac
integron nhém 1 (M: thang chuin 100 bp plus; giéng 2,4, 10 (KT 1,0 kbp): thir tu cac ching E. ictaluri: 1ED3,
8ED3, 25ED3; giéng 1,3,6,8,9,11, 12, 16 (KT 1,2 kbp): tht tu cac chung E. ictaluri: TED3, 3ED4, 10EDA4,
SED4, 32ED4, 33ED4 va 35ED4; giéng 7, 13, 14, 15(KT 2,5 kbp): thtr ty cac chung E. ictaluri: AED3, 17ED3,

21ED3 va 29ED4; giéng 5: dbi chung 4m).

Béng 3. Két qua so sanh trinh ti cac ving gen cassette cta 2 loai vi khudn trén ngan hang NCBI

Gen cassette  E. Gen ma Enzyme ma hoa Khéng sinh

(kbp) ictaluri  hoda

0,65 2/24 dfrAl Dihydrofolate reductase Trimethoprim

0,8 1/24 dfrA7 Dihydrofolate reductase Trimethoprim

0,95 2/24 aadA?2 Aminoglycoside adenyltransferase  Streptomycin spectinomycin

1,0 3/24 aadAl Aminoglycoside adenyltransferase  Streptomycin va spectinomycin

1,2 8/24 dfrA27 Dihydrofolate reductase Trimethoprim

1,5 4/24 dfrAl va Dihydrofolate reductase va Trimethoprim va cac khang sinh
aacA4 aminoglycoside N(6')- nhom aminoglycoside

acetyltransferase

2,5 4/24 blaVIM-1, B-lactamase, aminoglycoside- B-lactam, nhom aminoglycoside
aadB va 2'adenyltransferase va va trimethoprim
dfrdl dihydrofolate reductase

Cho dén nay, c6 hon 100 viing gen cassette
khac nhau da dugc phat hién & cac integron va
hau hét chung déu mi hoa cho kiéu hinh khéng
thudc cta vi khuan [36]. Két qua nghién ciru
nay cho thiy c6 7 ving gen cassette (Bang
2&3) dugc tim thidy ¢ 24 chung vi khuin E.
ictaluri va phan 16n cac ving gen cassette trong
nghién ctru déu ma hoa cho tinh khang khang
sinh trimethoprim (gen dfr427: 16/54 chung,
gen dfrAl: 5/54 chung), dfrA7 (1 chung) va
aminoglycoside (gen aadAl: 7/54 ching, gen
aadA2 va aacA4 (8/54 ching). Két qua nghién
ctru nay phu hgp véi cac nghién ctru trude day
cho thay phan 16n cic viing gen cassette lién két
v6i integron nhém 1 cia nhidu loai vi khuin
mang gen khang v6&1 aminoglycoside,
sulfonamide va trimethoprim [37]. Tuy nhién,

su khac nhau vé ty 18 xuét hién cling nhu sy két
hop, sip xép cua cac gen trong vung gen
cassette & cac vi khuan cho dén nay van chua
duogc chirng minh.

Cho dén nay, it nhit 40 gen dfi- d3 duoc xac
dinh & cac loai vi khuén [38]. Trong s6 d6, cac
gen dfr nhu dfrAl, dfrA5, dfrA6, dfrA7, dfrAl2,
dfrAl3, dfrAl4, dfrAlS5, dfrAl6, dfrAl7,
dfrA21, dfrA22, dfrA25 va dfrA27 da dugce tim
thdy trén cac integron nhém [39-42]. Céac gen
dfirdl, dfrd7 va dfr427 dugc phat hién & vi
khuan E. ictaluri trong nghién ctru nay déu nam
trong vung gen cassette cua cac integron nhom
1. Vung gen cassette mang gen dfr4A1 da dugc
bao céo trén nhiéu loai vi khudn va duoc cho 1a
ving gen hién dién phd bién nhit & vi khuan
[43-45]. Nghién ctu cua Schmidt et al
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(2001a&b) va Miko et al. (2005) cho thdy gen
dfiA1 xuét hién voi ty 16 cao & cac loai vi khuén
Aeromonas va Salmonella enterica. Tuy nhién,
nghién ctru cua Jacobs and Chenia (2007) phat
hién chi c¢6 2 ching vi khuin trong nghién ctru
c6 gen dfrAl. Nghién ctiru cua Lukkana et al.
(2012) ciing cho két qua twong tu khi chi xac
dinh gen dfrAl trén 3 ching vi khuin A.
hydrophila AH146, AH199 va AH173 [46] da
xac dinh gen dfir41 tir 2 ching vi khuan E. coli
phan 1ap tor mau cac bénh nhan & 1 bénh vién
cua Tay Ban Nha. Nghién ctru cua Saenz et al.
(2010) cung da xac dinh gen dfr4] tir 1 ching
vi khuan E. coli (thu thap tir cdc ngudn khac
nhau nhu tir ngudi, dong vat va thuc phim)
trong sb 13 chung dwong tinh voi céc
integron nhém 1 nhung khong c6 vung 3’-CS.
Gan day, két qua nghién ctru cua [47] ciing da
xé4c dinh gen dfrAl & vi khudn E. coli tir nuéc
bé mit ¢ Brazil.

Trong khi d6, gen dfrA27 mic du xuét hién
v6i ty 16 cao nhét (16/54 ching) trong sb céc
gen dfir dugc phat hién trong nghién ctru nay
nhung vung gen cassette chi mang gen nay
dugc bao cao 1an dau tén ¢ vi khuan nhu E. coli
[48, 49]) & Trung Qubc va Han Qubc va V.
cholera & Trung Quéc (Sun et al., 2010). Do
do, cac nghién ctru tlep theo can dugc thuc hién
dé lam sang to ngudn gbc ciing nhu sy hién
dién phd bién cua gen nay trong sd cac gen
khang trimethoprim dugc phét hién & vi khuan
E. ictaluri trong nghién ctru nay. Tuong tu,
vung gen cassette chi mang gen dfir47 dugc tim
thdy chi ¢ 1 ching vi khuan E. ictaluri. Két qua
nghién ctru phu hop véi nhiu bao cdo trudc
day cho théy’ vung gen cassette mang gen dfir47
duoc tim thay o vi khuan Salmonella enterica
(Miko et al., 2005), E. coli [50-52], Proteus sp.
(Shah et al., 2014), Kluyvera sp. va Pantoea sp.
(Mokracka e al., 2012), Shigella spp [53]. Tuy
nhién, ket qua nghlen clru cta [54] cho thiy
trong sb cac gen dfir dugc phat hién & cac vi
khuén thudc ho Enterobacteriaceae (E. coli, K.
pneumoniae, Citrobacter freundii, Shigella spp.
va Salmonella spp.) thi gen chiém ty 1& cao nhat
1a dfirA7 (49%), trong khi d0 ty 18 xuét hién cua
gen dfrAl 1a 17%.

Vung gen cassette chira 2 gen aadAl va gen
aadA2 d3 dugc tim thdy trén nhiéu loai vi
khudn khac nhau [55-57]. Lee et al. (2008) di
tim thiy gen aadAl va gen aadA2 & vi khuan
Aeromonas spp. tir cac mau mau va vét thuong
ctua bénh nhan ¢ Pai Loan. Nghién ctru ciia van
Essen-Zandbergen et al. (2007) cho két qua
tuong tu khi 2 gen aadAl va gen aadA2 dugc
xé4c dinh & 2 loai vi khuin Salmonella spp. va
E. coli. Gen aadA2 trong nghién ciou cua
Lukkana et al. (2011) dugc xac dinh & 4/14
chung vi khudn A. hydrophila. Canal et al.
(2016) ciing da xac dinh gen aadAl & vi khuan
E. coli tir nuéc bé mit ¢ Brazil. Két qua nghién
cuu cua [58] da xac dinh 2 gen aadAl va aadA2
tir cac vi khudn Gram 4m phén 1ap & cac bénh
vién cua Palestin. Cling trén cac vi khuan Gram
am co nguon goc tlr cic mau nudc & Ba Lan,
[59] di x4c dinh gen aadAl & cac vi khuén A.
hydrophila, Pasteurella multocida va E. coli.
Trong khi do, 2 ving gen cassette co kich thudc
1,5 va 2,5 mang 2 gen dfirdAl-aacA4 (8/54
ching) hoac 3 gen blaVIM-1-aadB-dfrA1 (9/54
ching) trong nghién ctru nay chua dwgc nhiéu
nghién ctru cong bd. Cho dén nay, ving gen
cassette blaVIM-1-aadB-dfrAl chi dugc bao
c4o & vi khuan Providencia vermicola tir cac
bénh nhan bi tiéu chay & An [60].

3.3. Khao sat vung 3’-conserved segment (CS)
cua cac integron nhom 1

Két qua PCR cho thay 17/24 ching (chiém
70,83%) E. ictaluri duong tinh vi cdc integron
nhom 1 mang ca 2 gen gacEAI (Hinh 3) va gen
sull (Hinh 4). Két qua gidi trinh ty cho thdy gen
qacEAI trong nghién ctru trong dong 99-100%
v6i gen qacEAI cua vi khudn K. pneumoniae
(AB894355.1), P. putida ching BF25
(KY047415.1), Variovorax  sp.  ching
BF19 (KY047414.1), Ochrobactrum sp. chuing
BF02 (KY047413.1) va vi khuin Alcaligenes
sp. chung BF42 (KY047417.1). Tuong tu, két
qua giai trinh tu gen sull cling cho thiy gen nay
trong ddng 100% v&i gen sull trén plasmid
R388 (X12869.1). Ngoai ra, qua két qua nghién
ctru ciing cho thiy khong c6 bat ky chung vi
khudn E. ictaluri chi c6 gen gacEAI hodc gen
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sull. Két qua nghién ctiru nay phu hop véi nhiéu
b4o cdo cho thiy cac vi khuan dwong tinh véi
cac integron thi da phan déu c6 ving 3’-CS
mang 2 gen gacEAI va gen sull [61]. Trong khi
do6, 7/24 (chiém 29,17%) chung vi khuan con
lai trong nghién ctru cho thiy ving 3°-CS mang
2 gen gacEAI va gen sull khong dugc khuéch
dai (Bang 2).

Nhu vdy, cac ingron nhom 1 khong c6 ving
3’-CS (dugc goi la atypical integron) trong
nghién ctru hién dién vé6i ty 1& thdp hon cac
integron nhém 1 c6 vung 3’-CS (duoc goi la
typical integron). Két qua nay phu hop véi
nghién ctru cta Vinué et al. (2008) cho thay chi

¢6 4/26 chung vi khuén E. coli c6 ngudn gbe tir
nguoi duong tinh véi cac integron nhom 1
khong c6 vung 3°-CS. Tuy nhién, nghién ctu
ctia [62] cho thay cac chung vi khuan E. coli
phan lap tur thit va cac san phém cua thit lai &
Thuy Dién c6 cac integron nhom 1 khong co
gen sull chiém ty 18 cao (9/29 chung duong
tinh céc integron nhom 1). Trong nghién ctru
ctia [63] cho thdy tit ca cac ching vi khuin
E. ictaluri duong tinh vdi cac integron nhom 1
déu khong c6 ving 3°-CS. Nghién ctru cua [64]
cho thdy cac chung vi khuén E. coli ¢ ngudn tir
nguoi, dong vat va thyc pham ciing khong c6
gen qacEAI va gen sull.

89 bp
287 bp

Hinh 3. A. Két qua x4c dinh gen gacEA1 & cac ching vi khudn E. ictaluri (M: thang chuan 1 kbp; giéng 1: dbi
chung am; 2-16: thir ty cac chung E. ictaluri: 1ED3, 4ED3, SED3, 12ED3 va 17ED3, 20ED3, 21ED3, 3ED4,
6ED4, 10ED4, 15ED4, 17ED4, 25ED4, 26ED4 va 32ED4). B. Gen sull cua céc chung vi khuén E. ictaluri
(M: thang chuin 100 bp plus; giéng 1, 2, 5 va 6: thir ty cac ching E. ictaluri gdm: 1ED3, 4ED3, 8ED3 va
12ED3; giéng 7: dbi ching 4m; giéng 3 va 4: mau am tinh).

4. Két luan va khuyén nghi
4.1. Két lugn

Nghién ctu dd xac dinh sy hién dién cua
cac integron nhom 1 & 24/67 (chiém 35,82%)
ching vi khuan E. ictaluri bang ky thuat PCR
va gidi trinh tu gen. Trong khi do, cac integron
nhom 2 va 3 thi khdng dugce phat hién & tat ca
cac ching vi khudn. Ngoai ra, dé tai ciing da
xac dinh 7 ving gen cassette khac nhau, ma hoa
cho cac enzyme dihydrofolate reductase,
aminoglycoside adenyltransferase,
aminoglycoside N(6")-acetyltransferase va f-
lactamase khang lai nhiéu loai khang sinh ¢ vi
khuan E. ictaluri.

4.2. Khuyén nghi

Can tlep tuc nghién ctru kha nang tlep hop
va truyén gen khang thubc cua vi khuin E.

ictaluri @01 v&i cac loai vi khuan gay bénh
trén ca tra va vi khuan khac trong moi truong
ao nudi.
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Survey on the Presence of Integrons in Edwardsiella ictaluri,
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Abstract: The purpose of this research was to evaluate the presence of the integrons and
characterise the gene cassette regions in E. ictaluri that causes bacillus necrosic of Pangasius on
striped catfish (Pangasianodon hypophthalmus) in the Mekong Delta. By using PCR technique and
gene sequencing, the finding identified 24/67 (35,82%) class 1 integron-positive E. ictaluri strains.
Meanwhile, no class 2 and 3 integrons were detected in the study. Besides, our result also found many
different gene cassette regions (0,65 kbp, 0,8 kbp, 0,95 kbp, 1,0 kbp, 1,2 kbp, 1,5 kbp and 2,5 kbp )
encoding to dihydrofolate reductase, aminoglycoside adenyltransferase, aminoglycoside
N(6')-acetyltransferase and B-lactamase enzymes resistant to different antibiotics in E. ictaluri. The
presence of the mobile genetic elements (class 1 integrons) in E. ictaluri in this research showed the
ability that bacteria can transfer antimicrobial resistance genes to other bacteria in the aquatic
environment. Therefore, using antibiotics for disease prevention in aquaculture should be managed
more strictly.

Keywords: Antibiotic, Edwardsiella ictaluri, integron, Pangasianodon hypophthalmus.



