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Tém tat. Bénh hoai tir gan tuy cap tinh (AHPND - acute hepatopancreatic necrosis disease) trén tom
thé chan trang 1a mot trong nhitng bénh gay thiét hai nghiém trong cho nganh nuoi tém ctia tinh Thita
Thién Hué néi chung va huyén Phong Dién ndi riéng trong nhitng ndm gan day. Bénh lam cho tdm chét
hang loat ¢ giai doan 20-45 ngay tudi (ty 1& tdm chét 1én dén 100%) trén ca tom st va tom thé chan trang.
Tac nhan gay bénh AHPND la do cac chung vi khuan Vibrio chita hai gen doc t8 PirA va PirB, cing nam
trén mot plasmid. Bf‘mg ky thuat PCR v6i hai cap mo6i ddc hiéu, chung t6i da xac dinh dwgc hai chung
Vibrio sp. K5 va Vibrio sp. K21 mang hai gen doc t6 PirA va PirB gy bénh AHPND trén tom thé chan
trang nudi tai Phong Dién, Thira Thién Hué trong s nam chung vi khudn Vibrio phan lap dwoc tir cac
mau tom bénh ph&m. Phan tich trinh tw gen 165 rRNA da sang loc dwoc hai chting Vibrio sp. K5 va Vibrio
sp. K21 thudc loai Vibrio parahaemolyticus.

Tt khéa: Vibrio parahaemolyticus, AHPND, gen PirA, gen PirB

Abstract. In recent years, acute hepatopancreatic necrosis disease (AHPND) in Litopenaeus vannamei has
been one of the diseases that cause serious damage to the shrimp farming industry in Phong Dien district,
Thua Thien Hue province. The disease causes mass death of shrimps at the age of 2045 days (mortality
rate up to 100%) in both Penaeus monodon and Litopenaeus vannamei. The agent causing AHPND is Vibrio
spp. strains containing two PirA and PirB toxin genes on the same plasmid. Using the PCR technique
with two specific primers, we identified two strains of Vibrio parahaemolyticus, namely K5 and K21
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bearing PirA and PirB toxin genes from five isolates. The results of the sequence analysis of 16S rRNA
gene confirmed that Vibrio sp. K5 and Vibrio sp. K21 belong to Vibrio parahaemolyticus.

Keywords: Vibrio parahaemolyticus, AHPND, PirA, PirB, toxic genes
1 Ditvin deé

Nudi tom la mét nganh kinh t& mang lai hiéu qua cao ¢ Viét Nam. Tuy nhién, trong nhitng ndm gan
day bénh hoai tir gan tuy cip tinh (AHPND - acute hepatopancreatic necrosis disease) thuong xay ra trén
cac ao nuoi tdm, bénh phat trién nhanh, bat dau tir khoang ngay thit 8 sau khi tha nudi, va ty 1& tdm chét
cao nhat xay ra trong 20 dén 30 ngay dau tién (1én dén 100%) trong quan thé tom thé chan trang va tom sy,

gay nhiing ton that kinh t€ nang né cho nguwoi nuodi.

O Viét Nam nam 2010, bénh AHPND dwoc ghi nhan ¢ cac tinh nhu Ninh Thuén (16 ha), S6c Trang
(1,719 ha), Bac Liéu (346 ha) va Ca Mau (3,493 ha) [1]. Sau d6, bénh nay ti€p tuc xay ra va lan rong dén 19
tinh thanh ndm 2012, 22 tinh thanh ndm 2015, 25 tinh thanh ndm 2017 véi dién tich nuoi tdém bi nhiém bénh
lan luot twong ting la 28.005 ha, 9.284 ha va 6.793 ha, lam giam dang ké san luwong tom nudi ctia Viét Nam
[2]. Thira Thién Hué ¢6 dién tich nudi tdm trén cat 16n, dat 418 ha vdi san luwgng 4.723 tan (nam 2014) [3],
cling phai chiu thiét hai ndng do dich bénh gan tuy cdp tinh. Tuy nhién, cho dén nay van chua ¢ mét bién
phap phong tri nao thuc su hiéu qua. Vi vay, cac van dé lién quan dén cac chung Vibrio gay bénh, cac yéu

t0 khang nguyén, dc t6 ciing da va dang dugc quan tdim nghién ctru.

Tac nhan gay bénh AHPND duoc xac dinh la cac chung Vibrio parahaemolyticus cu thé [4]. Cac chung
vi khuén nay déu chita hai gen PirA va PirB ma hoa cho protein ddc t6 nhi phan PirAB, dugc chiing minh
la y&u t6 ddc luc ctia bénh nay [5-8]. Nhitng két qua nghién cttu trén thé giéi da khang dinh hai gen pirA
va pirB chiu trach nhiém trong viéc quyét dinh ddc tinh cua vi khuan gay bénh AHPND.

Tuy nhién, cho dén nay chua c6 cong trinh nghién ctu nao vé phan lap gen doc td PirA va PirB cua
cac chang vi khuan Vibrio gay bénh AHPND ¢ tinh Thita Thién Hué€ duoc cong bs. Trong bai bao nay
ching t6i trinh bay két qua phan 1ap va sang loc cac chung vi khudn V. parahaemolyticus mang hai gen doc
t6 PirA va PirB gay bénh AHPND trén tdm thé chan trang nudi tai huyén Phong Dién, tinh Thita Thién
Hué nham gdép phan nang cao kién thiic co ban vé mam bénh d& phat trién cac chién luoc kiém soat dich

bénh cho tdm nuoi.

2 Vatliéu va phuwong phap

21 Viatliéu

Ba muwoi mau tdm thé chan tréng cO cac dau hiéu ctia bénh AHPND duwoc thu tir cdc ao nudi tom
thudc xa bién Huong va Phong Hai, huyén Phong Dién, tinh Thira Thién Hué.

Céc cap primer ddc hiéu cho cac gen doc td PirA, PirB va gen 16S rRNA cta vi khuan Vibrio duoc

cung cdp boi cong ty PHUSA Biochem, Viét Nam (Bang 1).
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Bang 1. Trinh ty nucleotide primer xudi va primer nguoc ctia gen PirA,PirB va 16S rRNA

Tén gen dich Tén primer Trinh tw nucleotide (5’-3") Chiéu dai san phd&m PCR (bp)

PirA_1F ATGAGTAACAATATAAAACATG

PirA 336
PirA_336R TTAGTGGTAATAGATTGTACAG
PirB_1F ATGACTAACGAATACGTTGTAAC

PirB 1.317
PirB_1317R CTACTTTTCTGTACCAAATTCAT
27F AGAGTTTGATCCTGGCTCAG 1492 bp

16S rRNA

1492R GGTTACCTTGITACGACTT

Mot s hda chét cha yéu duoc sit dung trong nghién ctru bao gom TCBS Agar (Himedia, An Do),
peptone (Bio Basic, My), NaCl (Merck, Dtec), tris HCI (Merck, Ptrc), EDTA (Merck, Btic), CTAB (Merck,
Dbtec), phenol (Merck, Bric); chloroform (Merck, Ptec), isoamylalcohol (Merck, Dtic), isopropanol (Merck,
Dric), ethanol (Merck, Dtrc), Tris base (Merck, DPtic), acetic acid (Merck, Dtic), SafeView™ Classic (Abm,
Canada), RNase A solution (Promega, My), PCR Master mix (Promega, M¥).

2.3 Phuwong phap
Thu thip mau tém bénh va mau bénh pham

Cac mau tom thé chan trang con sdng, c6 cac ddu hiéu 1am sang ctia bénh AHPND, nhu duong tiéu
héa tréng rdng, da day c6 mau trang duc, gan tuy teo trang, tom 1o do, bo &n, va vé mém theo mo ta cta
Leafio va Mohan [9] dugc thu thap tai ao nudi 6 huyén Phong Dién va dong trong tui nylon c6 bom oxy
roi chuyén vé phong thi nghiém d€ phan tich.

Mau bénh phdm (khdi gan tuy, dng tiéu héa) dwgc thu nhan tir tdbm bi méc bénh AHPND theo
Hudng dan sd: 1128/TY-TS ngay 19/07/2012 cta Cuc Tha Y [10].

Phan 14p vi khudn Vibrio

Phan 1ap vi khudn Vibrio tlt mau bénh phdm duwoc thyc hién theo Tiéu chudn qudc gia TCVN 7905-
1:2008 (ISO/TS 21872-1:2007) [11]. D&c diém hinh thai ctia vi khuan dugc xac dinh theo mo ta ctia Tran Linh
Thudc [12] két hop véi khoa phan loai cua Bergey [13].

Tach chiét DNA tong s6 ciia Vibrio

DNA t6ng s8 tlr cac chting vi khuan Vibrio dwoc tach chiét bang phuong phép cetyl trimethyl
ammonium bromide (CTAB) theo mé ta ciia Wilson [14] c6 cai tién. Vi khudn Vibrio sau khi dwgc nudi tang
sinh trong moi treong peptone kiém (moi truong peptone kiém: 20 g peptone; 20 g NaCl; 1000 mL nuwde
cat) tao thanh dung dich huyén phu. Dung dich huyén phu cua Vibrio duoc cho vao 6ng eppendorf 1,5 mL,
ly tdm 13.000 vong/phut trong mot phut dé thu sinh khai, ti€p tuc cho dén khi hét dung dich huyén phu.
Tiép theo rtra sach sinh khéi bang cach cho 500 uL nuwdc cat vao dng eppendorf, ly tam 13.000 vong/phtt
trong 5 phut, d6 bo phan dung dich. Cho 500 uL CTAB 2% (5 mL tris HC1 2 M; 0,4 mL EDTA 0,5 M; 2,8 mL
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NaCl 5 M; 0,2 g CTAB; 1,8 mL nudc cat) vao tirng dng eppendorf chia sinh khéi vi khuén, vortex d€ tron
mau. Mau duoc dit vao may U & 65 °C trong thoi gian mét gio (c& sau 15 phat, vortex mét lan d€ tron
mgu). Ti€p dén, cho hén hop PCI (25 mL phenol; 24 mL chloroform; 1 mL isoamylalcohol) vao véi ti 1€ hon
hop vi khudn:PCI = 1:1, vortex d€ tron mau. Tién hanh ly tdam 13.000 vong/phtt & 4 °C trong 15 phut. Sau
khi ly tdm, Itic nay mau sé duwoc chia thanh ba phan, hut dich ndi phia trén chuyén vao &ng eppendorf 1,5
mL méi, cho isopropanol vao 6ng eppendorf véi ti 1& dich n&i:isopropanol = 1:1. U hén hop nay & —40 °C
tlr 1 dén 2 gio dé két tia DN'A. Mau sau khi t1 duoc ly tdm 13.000 vong/phtt & 4 °C trong 15 pht va thu
duoc moét luong két ttia nho ¢ day ong eppendorf. Tién hanh d6 hét phan dung dich long ra dé lay DNA
ling phia dudi, riza lai bang 500 L con 70%, ly tam 13.000 vong/phut & 4 °C trong 2 phit, d8 bo con va t
& 37 °C trong 50 phtt, sau khi mau kho duwoc hoa tan trong 25 uL nuwde cat. DNA tong s8 caa Vibrio dugc
dién di kiém tra trén gel agarose 1% voi dién thé cung cap la 80 V trong dém TAE 1X (40 mM Tris base (pH
=7,6); 20 mM acetic acid; 1 mM EDTA) véi thudc nhuém SafeView™ Classic (ty 1é TAE 1X: SafeView™
Classic = 20:1). D&i véi nhitng mau c6 DNA tdng s& dwoc thém 1uL RNase A Solution, ly tim nhe va u &
37 °C trong mot gio, sau d6 bao quan ¢ 4 °C.

Phan tng PCR

D€ nhan biét cac chung vi khudn Vibrio da phan lap tit tom bénh c6 phai 1a tac nhan gay bénh
AHPND hay khong, DNA tdng s6 thu dugc tlr cdc chting Vibrio duoc st dung lam khudn mau cho phan
tng PCR phan lap gen PirA, PirB ma hoa khang nguyén dc t6 nhi phan PirAB gay bénh AHPND trén tom
véi hai cdp primer ddc hiéu duoc thiét ké dya trén trinh ty nucleotide duoc dang ky trén GenBank c¢6 ma
s0 KU556825.1 (Bang 1). Thanh phan phan ting PCR phan 1ap gen PirA va PirB duoc trinh bay ¢ Bang 2.

Phan ttng PCR dugc thuc hién trén may luan nhiét MJ Mini™ Personal Thermal Cycler (BioRad, M¥)
v6i chu trinh nhiét: bién tinh 6 95 °C/5 phut; 35 chu trinh: 95 °C/30 giay, 53 °C/30 giay, 72 °C/90 giay; cudi
cung 72 °C/30 phat va bao quan ¢ 4 °C. San phdm PCR dugc kiém tra trén gel agarose 1% voi dién thé cung
cap 1a 80 V trong dém TAE 1X véi thudc nhudom SafeView™ ClassicSafeView (ty 1é TAE 1X: SafeView™
ClassicSafeView = 20:1). San pham dién di duwgc quan sat trén mdy Ultra Slim LED Iluminator (Miulab,
Trung Qudc).

Bang 2. Thanh phan phan ting PCR phén lap gen PirA va PirB

Thanh phian Thé tich (uL)
PCR Master mix 5
Primer F (10 pmol) 1
Primer R (10 pmol) 1

DNA tong s6 1

DW (nudc cdt vo trung) 2

Tong thé tich 10
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Dinh danh Vibrio parahaemolyticus bang chi thi phan t& 16S rRNA

DNA tdng s ctia cac chung vi khuan Vibrio duoc stt dung lam khudén mau cho phan tng PCR véi
cap primer dac hiéu khuéch dai doan gen 16S rRNA: 27F-5'-AGAGTTTGATCCTGGCTCAG-3"; 1492R-5'
GGTTACCTTGTTACGACTT-3 dé khuéch dai doan gen 16S rRNA c6 kich thudc 1492 bp. Thanh phan phan
tng PCR gom: 30 uL PCR Master mix, 6 puL primer F (10 pmol), 6 uL primer R (10 pmol), 6 uL. DNA tong
s (50 ng); 12 uL nuwdc cdt vo trung. Phan tiing PCR duoc thye hién trong mdy luan nhiét MJ Mini™ Personal
Thermal Cycler (Biorad, My) theo chu trinh: 95 °C/10 phut; 30 chu ky: 95 °C/30 giay, 53 °C/30 giay, va 72
°C/1 phat; cudi cung 72 °C/10 phat. San pham PCR d6i véi gen 16S rRNA duoc dién di trén gel agarose 1%
d& kiém tra chat lwong trude khi giri mau di phan tich trinh te DNA. Gel duoc nhudm bang Safe ViewTM
Classic va quan sat duéi anh sang huynh quang bang mdy Ultra Slim LED Illuminator (Miulab, Trung
Qudc).San phdm PCR doan gen 16S rRNA dugc goi dén Cong ty Apical Scientific Sdn Bhd (Selangor,
Malaysia) d€ giai trinh tw theo phuwong phap st dung cac dideoxynucleotide ctia Sanger bang may giai
trinh tw gen ti dong ABI 3130XL. Trinh tw nucleotide ctia gen 16S ¥*RNA duwoc phan tich bé”mg phan mém
BioEdit va so sanh mitc d6 tuong dong véi trinh tw da duoc cong bd trén GenBank bang chuong trinh
BLAST &€ dinh danh loai vi khuan.

3 K&t qua va thio luan
3.1  Phan lap cac chang Vibrio tir mau tém bénh AHPND

Ba muwoi mau bénh pham tir tom mé&c bénh AHPND da dwoc st dung d€ phan 1ap vi khuan Vibrio
trén moi truong TCBS (Thiosulfate Citrate Bile Sucrose). Cac chung vi khudn phat trién trén moi truong
TCBS ¢6 khuan lac hinh tron, 16i, bo déu, mau xanh, dwong kinh 2-3 mm (Hinh 1). Chung la cac vi khuan
gram am, hinh que ngan, c6 kha nang di dong trong mdi truong 1éng. Dya theo Tiéu chudn qudc gia TCVN
7905-1:2008 (ISO/TS 21872-1:2007) [11], Tran Linh Thudce [12], Bergey va Holt [13], budc dau chiung t6i da
lwa chon duwoc 5 chung Vibrio va dat tén la K2, K5, K15, K21 va K27 d€ sit dung cho cac nghién ctu tiép
theo. Cac dac diém twong tu ciing dugc ghi nhan trong cac nghién ctru phan 1dp va dinh danh cac ching
vi khuan V. parahemolyticus tix tom bénh AHPND nudi ¢ Bac Liéu [15] va trong nghién cttu cac dac diém
cua vi khuan V. parahaemolyticus gdy bénh chét sém & tom & Thira Thién Hué [16]. Tran va cs. thong qua
c4c thi nghiém cadm nhiém trén tom da xac dinh duoc nguyén nhan gay bénh AHPND la do vi khuan va vi

khudn nay c6 quan hé gan nhét véi loai V. parahemolyticus [4].

Hinh 1. Cac khuan lac Vibrio trén moi truong TCBS (A); Céc khuan lac Vibrio trén méi truong TCBS da duoc lam
thuan (B)
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3.2 Tach chiét DNA tong s6

Dé€ dinh danh cac chung vi khuan V. parahemolyticus dua trén chi thi phan t 16S rRNA, budc dau
tién la tach chiét DNA tong s0 ctia cac chung vi khuan Vibrio sp. da thu duwgc. DNA tdng s6 cta cac chung
vi khudn sau khi tach chiét duoc dién di trén gel agarose 1% d€ kiém tra chét lwong. Két qua dién di dwgc
trinh bay trén Hinh 2. Dién di d6 trén Hinh 2 cho thdy san pham DNA tdng s tach chiét duoc tap trung thanh
bang to, rd. Diéu nay chiing to DNA tong s6 tach chiét dwoc la sach, rat it dit gay, dam bao chat luong cho cac
nghién ctu tiép theo.

3.3  Xac dinh cac ching Vibrio giy bénh AHPND

T ndm chung Vibrio sp. phan 1ap dwoc, d€ sang loc cac chiing gay bénh AHPND (cac chung mang
dong thoi ca hai gen doc td PirA va PirB), phan ting PCR véi hai cdp primer ddc hiéu cho hai gen doc t&
PirA va PirB (Bang 1) da duoc thuc hién véi thanh phan phan tng (Bang 2) va chu trinh nhiét nhu da trinh
bay & phan phuong phép nghién ctru. Cac san pham PCR dugc kiém tra bang dién di trén gel agarose 1%.
Két qua dién di san pham PCR duoc trinh bay trén Hinh 3.

bp

3.000 —
2.500 —

2.000 —
1.500 —

1.000 —
750 —

500 —

250 —

Hinh 2. Dién di d6 DNA tong s6 cua 5 chung Vibrio phan lap duoc. M: GeneRuler 1 kb DNA Ladder (Thermo
Sciencetific); K2, K5, K15, K21 va K27: DNA cua cac chang Vibrio sp. K2, K5, K15, K21 va K27

bp bp bp bp

1317

A B

Hinh 3. Dién di d6 san pham PCR khuéch dai gen doc t& PirA (A) va PirB (B). M: GeneRuler 1 kb DNA Ladder
(Thermo Sciencetific); K2, K5, K15, K21 va K27: san phdm khuéch dai gen doc t6 ctia cac chung Vibrio sp. K2, K5, K15,
K21 va K27
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bién di d6 & Hinh 3A cho thdy ¢ hai chung K5 va K21 xuét hién bang DNA (san pham PCR khuéch
dai gen doc td PirA) c6 kich thudc khoang 336 bp twong tng voéi kich thude dw doan. Bién di ¢6 ¢ Hinh 3B
cho thdy, ¢ hai chung K5 va K21 xudt hién bang DNA (san pham PCR khuéch dai gen ddc t& PirB) co kich
thwdc khoang 1317 bp twong ting voi kich thuede du doan. Nhuw vay, chi ¢é hai chung Vibrio sp. K5 va Vibrio
sp. K21 mang dong thoi ca hai gen PirA va PirB. Téom lai, ttt ndm chung Vibrio phan 1ap da sang loc duoc
hai chiung gay bénh AHPND trén tom la Vibrio sp. K5 va Vibrio sp. K21.

Két qua nay phu hop véi cong b6 ctia Han va cs. [6] Gen PirA-like va PirB-like c6 kich thudce Tan luot
la 336 bp va 1.317 bp ma hod cho protein c6 kich thwdc trwong ting khoang 13 va 50 kDa ¢ cac chung V.
parahaemolyticus gay bénh AHPND trén tom. Trong mot cong bd khac, nhom nghién ctru nay da cho thdy
céc gen doc t8 PirA-like va PirB-like nay cuing ndm trén mot plasmid c6 kich thudc 16n (69-70 kb) [5].

Restrepo va cs. da giai trinh tu b gen ctia chuing V. parahaemolyticus Ba94C2 gay bénh AHPND phan
1ap tte mot ao nudi tom & Nam My. Ching vi khuan nay mang cac gen doc td PirA va PirB ciing nhu trinh
tu plasmid twong tu nhu két qua da cong bd trude d6 ctia céc chiing phan 1ap 6 Dong Nam A, nhung chiing

nay lai it lién quan dén chung phan lap ¢ Mexico [17].

3.4  Dinh danh Vibrio parahaemolyticus bang chi thi phan tit 16S rRNA

Hai chung vi khudn dugc xac dinh la ching gay bénh AHPND tiép tuc dwoc dinh danh bang giai
trinh tw gen 16S rRNA. Gen 16S rRNA ctia cac chting Vibrio K5 va K21 dwoc khuéch dai bang phan ting
PCR vdi cdp primer dédc hiéu nhw da trinh bay 6 phan phuwong phap nghién cttu. San pham ctia phan tng
PCR duoc dién di trén gel agarose 1% dé kiém tra. Két qua dién di duoc trinh bay trén Hinh 4.

Dién di d6 ¢ Hinh 4 cho thdy cac san phdm duong tinh ctua phan tng PCR c6 kich thude khoang
1492 bp nhu du doan. San pham duong tinh ctua phan tng PCR voéi cap primer nhan biét doan gen 165
rRNA ctia hai chung Vibrio sp. K5 va Vibrio sp. K21 (Hinh 4) da duwoc giai trinh tu nucleotide.

bp bp

2.500
2.000

1.500 1492

1.000
750

500

250

Hinh 4. Dién di d6 san phdm PCR khuéch dai gen 16S rRNA ctia cac chung vi khuén Vibrio gdy bénh AHPND 6 tom.
M: GeneRuler 1 kb DNA Ladder (Thermo Sciencetific); K5 va K21: san ph&m PCR ctia chung Vibrio sp. K5 va Vibrio
sp. K21
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Két qua BLAST trén GenBank cho thay trinh tw doan gen 16S *RNA ctia chung vi khuan Vibrio sp.
K5 twong d6ng 100% véi trinh tu doan gen 16S rRNA cua Vibrio parahaemolyticus KT986132.1 (Hinh 5). Két
qua nay cho thdy chung vi khudn Vibrio sp. K5 thudc loai Vibrio parahaemolyticus.

Query 1 TGCAAGTCGAGCGGAACGAGTTATCTGAACCTTCGGGGAACGATAACGGCGTCGAGCGGC 60

Frrrrerrrerrerrrerrrerrrrrr e e e e e e e e e e

Sbjct 17 TGCAAGTCGAGCGGAACGAGTTATCTGAACCTTCGGGGAACGATAACGGCGTCGAGCGGC 76

Query 61 GGACGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGAT 120
Frerrerrrerrerrrerrrerrrrrrrerr e e e e e e e e

Sbjct 77 GGACGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGAT 136

Query 121 GGCTAATACCGCATGATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAG 180

Frrrrerrrerrerrrerrrrrrrrrrrrrr e e e e e e e e
Sbjct 137  GGCTAATACCGCATGATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAG 196

Query 181 GATATGCCTAGGTGGGATTAGCTAGTTGGTGAGGTAAGGGCTCACCAAGGCGACGATCCC 240

Frrrrerrrerrerrrerrrerrrrrr e e e e e e e e e e e
Sbjct 197  GATATGCCTAGGTGGGATTAGCTAGITGGTIGAGGTAAGGGCTCACCAAGGCGACGATCCC 256

Query 241 TAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACG 300

FErrrerrrrrrerrrrrrer et e et et r e e e
Sbjct 257 TAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACG 316

Query 301 GGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTG 360

Frrrrerrrrrrerrrrrrerrrrrr e et et r et e e
Sbjct 317 GGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTG 376

Query 361 TGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGTGTAGTTAA 420

Frerrrrrrerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 377  TGTGAAGAAGGCCTITCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGTGTAGTTAA 436

Query 421 TAGCTGCATTATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCC 480

Frerrerrrerrerrrrrrrrrrrrrr e e e e e e e e e e
Sbjct 437  TAGCTGCATTATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCC 496

Query 481 GCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGT 540

Frerrrrrrerrerrrerrrrrrrerr e e e e e e e e e e
Sbjct 497  GCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGT 556

Query 541 GGTTTGTTAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCGGAATAGCATTTGAAACTGG 600

Frerrrrrrerrerrrerrrrrrrrrrrrrr e e e e e e e e e
Sbjct 557  GGTTTGTTAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCGGAATAGCATTTGAAACTGG 616

Query 601 CAGACTAGAGTACTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGA 660

Frrrrrrrrerrerrrerrrrrr e e e e e e e e e e e e
Sbjct 617  CAGACTAGAGTACTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGA 676

Query 661 TCTGAAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGACACTCAGATGCGA 720

Frrrrrrrerrrrrrrerrrrrrrr et e e et e e e e e
Sbjct 677 TCTGAAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGACACTCAGATGCGA 736

Query 721 AAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCTAC 780
Frrrrrrrrrrrrrrrerrr e e et e e e e e e e e
Sbjct 737 AAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCTAC 796
Query 781 TTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGACCGCCTGG 840
Frrrrrrrrrrrrrrrerrr e e et e e e e e e e e
Sbjct 797 TTGGAGGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGACCGCCTGG 856

Query 841 GGAGTACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGA 900
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Frerrerreerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 857  GGAGTACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGA 916

Query 901 GCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAAC 960

Frerrerrrerrerrrerrrerrrrrr e e e e e e e e e e e
Sbjct 917  GCATGIGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAAC 976

Query 961 TTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTC 1020

Frerrerrrerrerrrerrrerrrrrr e e e e e e e e e e
Sbjct 977  TTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTC 1036

Query 1021 AGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTT 1080

Frrrrerrrerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 1037 AGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTT 1096

Query 1081 GCCAGCGAGTAATGTCGGGAACTCCAGGGAGACTGCCGGTGATAAACCGGAGGAAGGTGG 1140

Frrrrerrrrrrerrrrrrerrrrrr e et re et e
Sbjct 1097 GCCAGCGAGTAATGTCGGGAACTCCAGGGAGACTGCCGGTGATAAACCGGAGGAAGGTGG 1156

Query 1141 GGACGACGTCAAGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACAATGGCGC 1200

Frrrrerrrrrrerrrrrrerrrrrr e et et r et e e
Sbjct 1157 GGACGACGTCAAGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACAATGGCGC 1216

Query 1201 ATACAGAGGGCGGCCAACTTGCGAAAGTGAGCGAATCCCAAAAAGTGCGTCGTAGTCCGG 1260

Frrrrerrrrrrerrrrrrerrrrrr e et re et e
Sbjct 1217 ATACAGAGGGCGGCCAACTTGCGAAAGTGAGCGAATCCCAAAAAGTGCGTCGTAGTCCGG 1276

Query 1261 ATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATG 1320

Frerrrrrrerrerrrerrrrrrrrrrrrrr e e e e e e e e
Sbjct 1277 ATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATG 1336

Query 1321 CCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGCT 1380

Frrrrrrrrerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 1337 CCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGCT 1396

Query 1381 GCAAAAGAAGTAGGTAGTTTAACCTTCGGGGGGACGC 1417

FEErrrrrrrrrrrr e e e e e e
Sbjct 1397 GCAAAAGAAGTAGGTAGTTTAACCTTCGGGGGGACGC 1433

Hinh 5. Két qua so sanh trinh tu nucleotides ctia doan gen 16S rRNA ctia chung Vibrio sp. K5 véi chung Vibrio
parahaemolyticus KT986132.1 trén GenBank

Tuong tu, két qua BLAST trén GenBank cho thdy trinh te doan gen 16S rRNA cta chung vi khuan
Vibrio sp. K21 tuong dong 99,57% vdi trinh tu doan gen 16S rRNA cta vi khuan Vibrio parahaemolyticus
MG593205.1 (Hinh 6). Két qua nay cho thdy chiang vi khuan Vibrio sp. K21 thudc loai Vibrio parahaemolyticus.

Query 1 GTCGAGCGGAACGAGTTATCTGAACCTTCGGGGAACGATAACGGCGTCGAGCGGCGGACG 60

Sbjct 3 GTCGAGCGGAACGAGTTATCTGAACCTTCGGGGAACGATAACGGCGTCGAGCGGCGGACG 62

Query 61 GGTGAGTAATGCCTGGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGATGGCTA 120

Frrrrrrrrerrer rerrrrrr e e e e e e e e e e e
Sbjct 63  GGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACGATGGCTA 122

Query 121 ATACCGCATGATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAGGATAT 180

FErrrrrrrrrrerrrerrrrrrrrrr e e e e e e e e e e e
Sbjct 123 ATACCGCATGATGCCTACGGGCCAAAGAGGGGGACCTTCGGGCCTCTCGCGTCAGGATAT 182
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Query 181 GCCTAGGTGGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGATCCCTAGCT 240

Frrrrerrrrrrerrrrrrerrrrrrer et rerrrrr ety
Sbjct 183 GCCTAGGTGGGATTAGCTAGTTGGTGAGGTAAGGGCTCACCAAGGCGACGATCCCTAGCT 242

Query 241 GGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGG 300

Frrrrerrrrrrerrrrrrerrrrrr ettt e e e e e
Sbjct 243 GGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGG 302

Query 301 CAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTGA 360

Frrrrerrrrrrerrrrrrerrrrrrer et e et
Sbjct 303 CAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTGA 362

Query 361 AGAAGGCCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGTGGAGTTAATAGCT 420

Frrrrerrrrrrerrrrrrerrrrrr et er e e
Sbjct 363 AGAAGGCCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGGAAGGTGGTGTAGTTAATAGCT 422

Query 421 GCATCATTTGACGTTAGCTACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGT 480

FErrrerrrrrrerrrrr rrrrrrr e et et
Sbjct 423 GCATCATTTGACGTTAGCGACAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGT 482

Query 481 AATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTT 540

Frrrrrrrrerrerrrerrrrrrrerr e e e et e e e e e e e
Sbjct 483 AATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGITT 542

Query 541 GTTAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGCAGAC 600

Frrrrrrrrerrerrrerrrrrrrerr e e e et e e e e e e e
Sbjct 543 GTTAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTITGAAACTGGCAGAC 602

Query 601 TAGAGTACTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGA 660

Frrrrerrrerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 603 TAGAGTACTGTAGAGGGGGGTAGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCIGA 662

Query 661 AGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGACACTCAGATGCGAAAGCG 720

Frrrrerrrerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 663 AGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGACACTCAGATGCGAAAGCG 722

Query 721 TGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCTACTTGGA 780

Frrrrerrrerrerrrerrrerrrrrr e et e e e e e e e e e
Sbjct 723 TGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCTACTTGGA 782

Query 781 GGTTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGACCGCCTGGGGAGT 840

Frrrrerrrerrerrrerrrrrrrrrr e e e e e e e e e e
Sbjct 783 GGITGTGGCCITGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGACCGCCTGGGGAGT 842

Query 841 ACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATG 900

Frrrrerrrerrerrrerrrrrrrrrrrerr e e e e e e e e
Sbjct 843 ACGGTCGCAAGATTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATG 902

Query 901 TGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTT 941

FEErrrrrrrr e e e e e et e e
Sbjct 903 TGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTT 943

Hinh 6. Két qua so sanh trinh tu gen 16S *rRNA cua ching vi khuan Vibrio sp. K21 véi chung vi khuan Vibrio
parahaemolyticus MG593205.1 trén GenBank

béng Thi Lua va cs., stt dung ky thuat PCR véi cap primer ddc hiéu d€ nhan biét gen ddc td va giai
trinh tw 16S rDNA, da khéng dinh c6 it nhat 3 chang vi khuan gay bénh AHPND trén tdom nudi nudc lo &

Viét Nam: hai chung vi khuan thudc loai Vibrio parahaemolyticus va mot chung thudc loai Vibrio harveyi [18].
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D6 Thi Thanh Dung va cs. dya trén két qua phan tich trinh tu 16S rDNA da x4c dinh dwoc hai chung chiing
c6 kha nang gay bénh AHPND trén tom nu6i ¢ tinh S6c Trang déu la V. parahaemolyticus [19].

Kongrueng va cs. da phan lap dwoc 33 chung Vibrio parahaemolyticus gay bénh AHPND tit tom ctia
nam trang trai ¢ tinh Pattani va Songkhla thuéc mién Nam Thai Lan [20]. Két qua nghién cttu cta
Khimmakthong va cs. cho thay V. parahaemolyticus c6 thé lay lan nhanh chéng béng cach 13y gan tuy lam
mo dich. Sau 6 gio gay nhiém bénh, V. parahaemolyticus dwoc phat hién trong khdi gan tuy ctia tom, sau d6
chting bat dau bi loai bé boi hé thdng mién dich trong khi doc t8 ctia chiing van gay ra hai cho gan tuy ctia

tom cho dén 72 gio sau khi gdy nhiém hoéc cho dén khi tom chét [21].

4  Kétluan va kién nghi

Tt ndm chung Vibrio sp. phan 1ap duoc tlit cdc mau bénh pham tdm thé chan trang nudi tai Phong
bién, Thira Thién Hué, chung t6i da xac dinh dwoc hai chang Vibrio sp. K5 va Vibrio sp. K21 mang dong
thoi hai gen ddc t6 PirA va PirB c6 kich thudc theo du doan twong tng lan lwot 1a 336 bp va 1.317 bp. Bang
chi thi phan tir 16S rRNA da sang loc duoc hai chiang Vibrio parahaemolyticus K5 (twong d6ng 100% véi trinh
ti doan gen 16S rRNA cta Vibrio parahaemolyticus KT986132.1 trén GenBank) va Vibrio parahaemolyticus K21
(twong dong 99,57% véi trinh tu doan gen 16S rRNA cta Vibrio parahaemolyticus MG593205.1 trén GenBank)
gay bénh AHPND. Nhitng phat hién nay sé dugc sit dung trong chan doan va gidm sat quan thé tom nudi

va thong bao cho cdc nha nudi tom dé phat trién cac chién lwoc quan ly dich bénh.
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