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TOM TAT

Bénh hoai tr gan tuy cAp (AHPND) hay con goi 1a hoi chirng chét sém (EMS) da va dang tré thanh mét trong
nhirng méi nguy hai nhat dbi véi nghé nudi tém cong nghiép khu vic Ddng Nam A, trong d6 cé Viét Nam. Bénh xuét
hién trén ca tdbm sl va tdm thé chan trng va thuwong xay ra & tém 20 - 45 ngay tudi véi ty 1& chét 1én téi 100%. Tac
nhan gay bénh AHPND duoc xac dinh 1a do vi khudn mang Plasmid c6 chiva gen Toxin gay hoai t&r gan tuy cap. Dua
trén dé&c didm sinh héa cla vi khuén, k§ thuat PCR st dung c&p mdi d&c hiéu nhan biét gen Toxin va gidi trinh tw
doan gen 16S-rRNA, két qua nghién ctru da khang dinh c6 it nhat 3 chdng vi khuan gay bénh AHPND trén tém nubi
nuwéc lo & Viét Nam, bao gdbm 02 ching vi khudn thudc loai Vibrio parahaemolyticus, dé Ia V. parahaemolyticus
KC12.020 va V. parahaemolyticus KC13.14.2 va 01 chdng vi khuan non - V. parahaemolyticus, dé la V. harveyi
KC13.17.5. Viéc phat hién thém loai vi khuin khéng phai 13 V. parahaemolyticus (non -V. parahaemolyticus) gay
bénh AHPND la phat hién méi khong chi dbi véi cac nha khoa hoc Viét Nam ma con 1a phat hién mai dbi véi thé gisi.

T khoa: AHPND/EMS, non-V. parahaemolyticus, tdm chan trdng, tdm su, Vibrio parahaemolyticus.

Non-Vibrio Parahaemolyticus
Causing Acute Hepatopancreatic Necrosis on Brackish Shrimps

ABSTRACT

Acute hepatopancreatic necrosis disease (AHPND), also known as Early Mortality Syndrome (EMS), has
become one of the most harmful threats to the shrimp aquaculture industry in Southeast Asia, including Vietnam. It
occurs on both tiger and white leg shrimps at 20 - 45 days of age with a mortality rate up to 100%. AHPND
pathogens were identified as bacteria containing plasmid carrying toxin genes that cause acute hepatopancreatic
necrosis. Observation of biochemical characteristics, the use of PCR technique using specific primers to detect the
toxin genes and sequence analysis of 16S-rRNA gene confirmed that there were at least three strains of AHPND
pathogenic bacteria on brackish shrimp cultured in Vietnam, of which two strains belong to Vibrio parahaemolyticus
species, including V. parahaemolyticus KC13.14.2 and V. parahaemolyticus KC12.020; and the other strain of Vibrio
sp. KC13.17.5. Vibrio sp. KC13.17.5 was confirmed as V. harveyi KC13.17.5, a non V. parahaemolyticus species.
The detection of non - V. parahaemolyticus that caused AHPND is a new finding not only in Vietnam but
also worldwide.

Keywords: AHPND/EMS, non - V. parahaemolyticus, tiger shrimp, Vibrio parahaemolyticus, white leg shrimp.

Mortality Syndrome - EMS) da va dang dugc
xem 14 méi nguy hai nhat déi véi nghé nudi tom

1. MO DAU

Bénh hoai ti gan tuy cadp (Acute cong nghiép & khu vic Pong Nam A mdy nim
Hepatopancreatic Necrosis Disease - AHPND) gan day (FAO, 2013; Leafio and Mohan, 2012).
hay con goi la héi chiing chét sém (Early  Dich bénh dugc ghi nhan dau tién 6 Trung Quéc
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nam 2009, sau d6 tiép tuc dude ghi nhan ¢ Thai
Lan ndm 2010, Viét Nam nidm 2011, Malaysia
nam 2012 (FAO, 2013) va gan day da xuat hién
& Mexico nam 2013 (Schryver et al, 2014). O
Viét Nam, nam 2012, bénh hoai tii gan tuy cip
tinh xuat hién 6 192 xa thudc 54 huyén ctia 16
tinh, thanh. Nam 2013, dich bénh xu4t hién &
199 xa thudc 19 tinh, thanh va nidm 2014 dich
bénh xuit hién 6 233 x& thuodc 22 tinh, thanh
c6 nudi tém nuée 1g trén pham vi ca nude (Cuc
Thu y, 2014).

AHPND x3ay ra 6 ca tom st va tdm thé chan
tring, chu yéu ¢ cac ving nudi tom thadm canh
va ban tham canh § giai doan 20 - 45 ngay sau
khi tha nubdi va ty 1& chét c6 thé 1én dén 100%.
Tém bénh c6 biéu hién ngiing an, boi cham, v
moéng, mau tom nhgt nhat, gan tuy c6 biéu hién
sung, nhiin ho#c teo va dich bénh xay ra d hau
hét cac thang trong ndm (Schryver et al., 2014;
Leano and Mohan, 2012). Tac nhidn giy bénh
AHPND duge cho 1a vi khudn Vibrio
parahaemolyticus (Tran et al., 2013), ngoai ra
con c¢6 thé do vi khuén Vibrio sp. (Kwai et al.,
2014). Két qua nghién cttu siu vé tac nhan gy
bénh AHPND cho th4dy ban chat gay ra AHPND
1a vi khudn mang Plasmid c6 chiia gen dbc luc
gay hoai ti gan tuy cdp (Lightner, 2014; Lo et
al., 2014; Tinwongger et al., 2014a).

Trong nghién cGu nay, mot sd ching vi
khuén phéan lap t@ tom nudi nudc 1g trong cac
dot dich bénh AHPND xuét hién ¢ mién Béc
dugc nudi cdy va dinh danh dua trén kit thu
sinh héa API 20K, sang loc dua trén kyj thuat
PCR véi cip moi diac hiéu nhan biét gen Toxin
gay hoai ti gan tuy cdp va dudc dinh danh bang
ky thuat sinh hoc phan tt.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctru

Céc chung vi khuén (Vibrio sp. KC12.020,
Vibrio sp. KC13.14.2, Vibrio sp. KC13.17.5 va
Vibrio sp. KC13.24.2) st dung trong nghién
cliu nay dudc phan lap tit tom chan tréng cé
biéu hién bi bénh AHPND thu tai mot s6 tinh
mién Bic trong cac dgt dich bénh va hién dang
luu gifi 6 -80°C tai Phong thi nghiém thudc

DPéang Thi Lua, Nguyén Viét Khué, Phan Thj Van

Trung tAm Quan tric moéi trudsng va Bénh thuy
san mién Bic, Vién nghién ctdu Nudi trong
thiy san 1. Chtng vi khudn Vibrio sp.
KC12.020 dugc thu tai Hai Phong nim 2012,
cac chung Vibrio sp. KC13.14.2, Vibrio sp.
KC13.17.5 va Vibrio sp. KC13.24.2 dugce thu tai
Nghé An nidm 2013.

2.2. Phuong phap nghién cttu

2.2.1. Pinh danh vi khuin phan lap tir tém
bi bénh AHPND bang kit sinh héa API 20E
Vi khuéin duge 14y ra tit -80°C va nudi cay
lai trén moéi truong TCBS (Thiosulfate Citrate
Bile Salts). Cac khuén lac moc rdi va dién hinh
trén dia TCBS dugc lua chon nudi cdy sang
Nutrient Agar (+) dé nuéi cdy thuan. API-20E
duge st dung dé thit phan tng sinh héa, dinh
danh loai bang cach tra truc tiép trén trang web
hd trg dinh danh APIweb
(https://apiweb.biomerieux.com).

2.2.2, Nhan biét vi khuén gay bénh AHPND
bing ky thuit PCR

P& nhan biét cac chung vi khuin da phéan
lap ti tdom bénh c6 phai la cac ching gay bénh
AHPND hay khéng, cac chiing vi khuidn nudi
cdy trong mdi truong NB (Nitrient Broth)
duge st dung dé tach chiét DNA va st dung
nhu nguén ADN khuén mau cho phan tng
PCR st dung cac cip moéi AP3 (Sirikharin et
al., 2014) va cap modi Toxin dugc cung cap bdi
gido su Ikuo Hirono, truéng phong thi nghiém
cong nghé gen, Trudng Dai hoc Khoa hoc va
Cong nghé Tokyo (Bang 1). Chu ky nhan nhiét
cua phan tng PCR dugc ap dung nhu sau: giai
doan tién bién tinh & 94°C trong 5 phit, theo
sau v6i 35 chu ky nhiét gdm giai doan bién
tinh trong 1 phtit ¢ 94°C, giai doan bat cip
trong 30 gidy & 53°C va giai doan téng hop
trong 40 gidy 6 72°C, két thic véi mot giai
doan kéo dai trong 5 phit ¢ 72°C. San phim
PCR dugc dién di trén thach agarose 1% trong
dung dich 1X TAE (Tris-acetate-EDTA) c6 bd
sung Ethelium Bromine va doc két qua duéi
anh sang dén UV.
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2.2.3. Dinh danh vi khuén gady bénh
AHPND bang ky thuat sinh hoc phan ti¢

Céc chung vi khudn giy bénh AHPND tiép
tuc dude dinh danh bang ky thuat sinh hoc phan
ti dua trén su tuong doéng ctia gen 16S-rRNA.
ADN cua vi khuéin dudc sti dung lam khuén
mau cho phan ting PCR st dung cip moi 16S-
rRNA (Bang 1) dé khuéch dai doan gen
16S-rRNA 874 bp.

Giai trinh tu doan gen 16S-rRNA, danh gia
miic d6 tuong dong va dinh danh vi khudn: San
phdm PCR ducng tinh tit phan tGng PCR si
dung ciap mdi 16S-rRNA dudc gén vao pGEM-T
easy vector (Promega, Madison, USA) va bién
nap vao competent cells (E. coli MJ 109).

Plasmid c6 chtia 16S-rRNA ADN trong T vector
duge gidi trinh tu bang may sequencer st dung
Big Dye Terminator (Applied Biosystems). Mic
do tuong dong ctia doan gen 16S-rRNA & cac
chliing trong nghién ctiu nay dudc so sanh véi
trinh tu Nucleotide ctia cac doan16S-rRNA cua
cac ching vi khuén khac da duge dang ky trén
ngan hang gen bang cach BLAST (Basic Local
Alighment Search Tool) trén GenBank
(http://www.ncbi.nlm.nih.gov/) theo phuong
phap Blastx. Sau d6, viéc dinh danh ching
vi khudn st dung trong nghién ctGu nay sé
duge can cd dua trén mic d6 tuong doéng véi
gen 16S-rRNA cta loai vi khudn da céng bd
trén GenBank.

Bang 1. Cac cip moi da sit dung trong nghién cttu

Cap moi Trinh tw Nuleoctides Kich thwéc(bp) Ngudn gbc cdp mdi
AP3 F: ATGAGTAACAATATAAAACATGAAAC 336 Sirikharin et al. (2014)
R:GTGGTAATAGATTGTACAGAA
Toxin F: GTGGAAATGGTGAACTTGCG 630 Phong thi nghiém cla gido sw Hirono
R: TACGAGCATTGTTAGGGGTTA
16S-rRNA  F: CGTGCCAGCAGCCGCGGTAA 874 Puwoc thiét ké trong nghién ctu nay

R: GCCCGGGAACGTATTCACCG

Hinh 1. K& qua thi phan &ng sinh héa ctia cac chung vi khuin
phan lap ti tom bi bénh AHPND
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3. KET QUA VA THAO LUAN

3.1. Phan lap va dinh danh vi khuin gay
bénh AHPND bing kit sinh héa API 20E

Két qua dinh danh céc chung vi khuén duge
phan lap tit tdm bi bénh AHPND bang kit sinh
héa API 20E (Hinh 1) dugc so sanh véi khoa
dinh danh vi khudn trén APIweb cho thdy
Vibrio sp. KC12.020 va Vibrio sp. KC13.24.2
dugc dinh danh 1an lugt 14 V. parahaemolyticus
KC12.020 va V. parahaemolyticus KC13.24.2
trong khi Vibrio sp. KC13.14.2 va Vibrio sp.
KC13.17.5 khong cho phan ting sinh héa tucng
dong véi bat ky loai vi khudn nao nhung gan gii
nhat véi dic diém sinh hoa cia chung vi khuin
d61 chiing V. parahaemolyticus ATCC 43996
ho#éc V. vulnificus biotype 1 trong hé théng
phéan loai APIweb.

Vibrio sp. KC13.14.2 khac vé6i ching V.
parahaemolyticus ATCC 43996 dd1 chting & 2
phan ting sinh héa, ONPG (8-galactosidase) va
ARA (ARAbinose) va khac véi
vulnificus biotype 1 d6i chting 1 phan ting sinh
héa GEL (GELatinase) (s6 liéu khoéng trinh

ching V.

DPéang Thi Lua, Nguyén Viét Khué, Phan Thj Van

bay). Trong khi d6, Vibrio sp. KC13.17.5 khac
véi chtung V. parahaemolyticus ATCC 43996 d61
chting 6 4 phan tng sinh héa, ONPG, URE
(UREase), GEL va ARA va khac vé6i chung V.
vulnificus biotype 1 d6i chting 6 1 phan ting sinh
héa URE (s6 liéu khong trinh bay).

3.2. Nhan biét vi khuan gidy bénh AHPND
bang ky thuat PCR

Bing viéc st dung cap moi AP3 va Toxin dé
nhan biét doan gen Toxin gy hoai ti gan tuy

cdp da xac dinh 3 chung vi khudn V.
parahaemolyticus  KC12.020, Vibrio  sp.

KC13.14.2 va Vibrio sp. KC13.17.5 14 cac chung
vi khuén gay bénh AHPND (Hinh 2).

Cung véi viéc xac dinh tdc nhin giy bénh
AHPND 1a do khudn V.
parahaemolyticus riéng biét (unique) (Tran et
al., 2013), mdt s6 nhém nghién ciu sau d6 da
dong thoi khdng dinh vi khuin giy bénh
AHPND chtia Plasmid mang gen déc luc Toxin
gy ra hién tugng hoai ti gan tuy cap (Lo et al.,

ching vi

2014; Tinwongger et al, 2014a) va ciing xuat
phat tit nhiing két qua nghién cttu khoa hoc nay,

Hinh 2. Két qua xac dinh vi khuin gay bénh AHPND béng ky thuat PCR

Ghi chii: A (Stt dung céip méi Toxin: (1, 2) V. parahaemolyticus KC12.020; (3, 4) Vibrio sp. KC13.7.5; (5, 6) Vibrio sp.
KC13.14.2; (7, 8) V. parahaemolyticus KC13.24.2; (+) P61 chiing duong AHPND (cung cap béi gido su Hirono) va (-) Nudc cat);
B (stt dung cdp moi AP3: (1) V. parahaemolyticus KC12.020; (2) Vibrio sp. KC13.7.5; (3) Vibrio sp. KC13.14.2; (4) V.
parahaemolyticus KC13.24.2 va (5) Déi chiing duong AHPND (cung cap béi gido su Hirono); M (Market 100bp).
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phuong phap chin doan nhanh tac nhan gay
bénh AHPND duge phat trién dua trén viéc
nhan biét gen Toxin (Sirikharin et al, 2014;
Tinwongger et al., 2014b). Theo két qua nghién
ciu gan day nhat, Kwai et al. (2014) da budc
dau nhan dinh tdc nhan gay bénh AHPND
ngoai V. parahaemolyticus c6 thé con do Vibrio
sp. Dua vao két qua nghién citu ctia chung t6i c6
thé khéng dinh c6 it nhat 3 ching vi khudn V.
parahaemolyticus  KC12.020, Vibrio  sp.
KC13.14.2 va Vibrio sp. KC13.17.5 giy bénh
AHPND trén tém nudi nuéc 1g 6 Viét Nam. Két
qué nay hoan toan phu hop véi cdc nghién ciu
truée (Tran et al., 2013; Kwai et al., 2014). Dya
trén dic diém sinh hoéa, Vibrio sp. KC13.14.2 va
Vibrio sp. KC13.17.5 khong hoan toan trung véi
cac dic diém cta V. parahaemolyticus, nhu vay
ching c¢6 thé 1a nhiing chiung vi khuin thudc
loai Vibrio khac. Két qua nay da cung c6 cho
nhan dinh buéc ddu cta nhéom Kwai et al
(2014) rdng V. parahaemolyticus c6 thé khong
phai 14 loai Vibrio duy nhat gay ra AHPND. Dé
lam rd chung vi khudn gay bénh AHPND,
Vibrio sp. KC13.14.2 va Vibrio sp. KC13.17.5, ¢6
phai V. parahaemolyticus hay khéng, chung t6i
da tién hanh cac nghién ctiu sau hon vé sinh hoc
phan ti dugc trinh bay ¢ muc 3.3.

Nhiing két qua nghién c@iu nay ciing gop
phin khing dinh Viét Nam c6 thé chdn doan,
xét nghiém bénh AHPND trén to6m nudi nuée 1g
st dung cép moi da dude cong bd bdi cac nhém
nghién ciiu trén thé giéi nhu moéi AP3 ctia nhom
nghién ctu Thai Lan va méi Toxin cia nhém
nghién ctiu Nhat Ban.

3.3. Dinh danh vi khuin gay bénh AHPND
bang ky thuit sinh hoc phan ti&

Ba chung vi khuén duge xac dinh 1a chiing
gay bénh AHPND tiép tuc dugdc dinh danh bang
ky thuat sinh hoc phan ti dua trén viéc giai
trinh tu gen 16S-rRNA. San phdm duong tinh
cua phan tng PCR véi cip mdi nhan biét doan
gen 874 bp cua 16S-rRNA (Hinh 3) da dudc tinh
sach, bién nap vao T vector va giai trinh tu
Nucleotides (Hinh 4, 5 va 6).

Két qua BLAST trén ngan hang GenBank
d61 véi trinh tu doan gen 16S-rRNA cua ching vi
khuén V. parahaemolyticus KC.12.020 (Hinh 4)
cho théy c6 su tuong dong cao nhat véi vi khudn

V. parahaemolyticus K5030 (mtc tuong déng
98%; E-value: 2e-51). Nhu vay, két qua giai trinh
tu gen 16S-rRNA khéng dinh viéc phan loai vi
khuén V. parahaemolitycus KC.12.020 dua trén
déc diém sinh héa 1a chinh xac.

Hinh 3. Két qua khuéch dai doan gen 16S-rRNA ctia ching vi khuin gay bénh AHPND

Ghi chii: (1, 2) V. parahaemolyticus KC.12.020; (3, 4) Vibrio sp. KC13.17.5; (5, 6) Vibrio sp. KC13.14.2; (+) Péi chiing duong
AHPND (cung cap bdi gido su Hirono); (-) Nudc cat va (M) Marker.
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Két qua BLAST trén ngan hang GenBank
do6i v6i trinh tu doan gen 16S-rRNA cua chung
vi khuan Vibrio sp. KC.13.14.2 (Hinh 5) cho
thdy c6 su tuong déng cao v6i 16S-rRNA cta V.
parahaemolyticus, dac biét v6i V.
parahaemolyticus K5030 (mitic tuong dong
100%; E-value: 2e-52). Vi gen 16S-rRNA
bao thu va dic trung cho mdi loai nén viéc
dinh danh vi khuéin dua trén viéc giai trinh tu
gen 16S-rRNA thuong c6 dé chinh xac cao.
Nhu vaykét qud nay c6 thé khing dinh
ching vi khuén Vibrio sp. KC13.14.2 thudc loai
V. parahaemolyticus va tu day chung vi
khuin nay uge doi tén thanh
V. parahaemolyticus KC13.14.2.

Két qua BLAST trén ngian hang GenBank
d61 véi trinh tu doan gen 16S-rRNA ctua chung
vi khuéin Vibrio sp. KC.13.17.5 (Hinh 6) cho
thdy c6 su tuong doéng cao véi trinh tu doan gen

10 20 30

O T e e I P P
CGTGCCAGCAGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTGT

KC12.020

90 100 110
| | |

DPéang Thi Lua, Nguyén Viét Khué, Phan Thj Van

16S-rRNA ctia mét sé loai vi khuéin cong bd trén
ngan hang GenBank, bao gbébm partial V.
harveyi WP017190965.1 (miic tuong dong 100%;
E-value: 7e-24); V. scophthalmi LMG19158
(mic tuong déng 98%; E-value: 8e-22) va V.
anguillarum (mtc tuong déng 96%; E-value: Te-
21). So sanh véi két qua dinh danh dua trén dic
diém sinh héa dudc trinh bay & muc 3.1 thi
Vibrio sp. KC.13.17.5 lai dugc xem 1 gin giii
nhat véi V. parahaemolyticus va V. vulnificus
biotype 1. Nhu vay, két hgp ca phuong phap
dinh danh dua trén dac diém sinh héa va dua
trén trinh tu gen 16S-rRNA ¢6 thé khing dinh
Vibrio sp. KC13.17.5 khoéng thuoc loai V.
parahaemolyticus, tuy nhién van chua du co s6
khoa hoc dé phéan loai Vibrio sp. KC13.17.5
thuoc loai vi khuéin nao trong s6 3 loai c6 mtc
tuong déng cao la V. harveyi (partial), V.
scophthalmi hay V. anguillarum.

40 50 60 70 80

120 130 140 150 160
| | | | | | | |

KC12.

KCl2.

KC12.

KC12.

KC1l2.

KC12.

KC12.

KC12.

KC1l2.

KC12.

020

020

020

020

020

020

020

020

020

020

T T T e T T
TAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCGGAATTGCATTTGAAACTGGCAGACTAGAGTACCGTAGAGGGGGGTA

170 180 190 200 210 220 230 240
T T T o T e
GAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAGATACTGA
250 260 270 280 290 300 310 320
T T T T T T [ I
CACTCAGATGCGAAAGCGTGGGGAGC. CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCTACTTGGAGG
330 340 350 360 370 380 390 400
T T T T T T T o e
TTGTGGCCTTGAGCCGTGGCTTTCGGAGCTAACGCGTTAAGTAGACCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCA

410 420 430 440 450 460 470 480
T T T e T T e e
AATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTG

490 500 510 520 530 540 550 560
T T T T e T (e
ACATCCAGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGT

570 580 590 600 610 620 630 640
[P R | - P T L T [ R I

GTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCCAGCGAGTAATGTCGGGAACTCCAG

650 660 670 680 690 700 710 720
T e e T T e e
GGAGACTGCCGGTGATAAACCGGAGGAAGGTGGGGACGACGCCAAGTCATCATGGCCCTTACGAGTAGGGCTACACACGT

730 740 750 760 770 780 790 800
T T T o T e
GCTACAATGGCGCATACAGAGGGCAGCCAACTTGCGAAAGTGAGCGAATCCCAAAAAGTGCGTCGTAGTCCGGATTGGAG

810 820 830 840 850 860 870
D T T T Tt P (O O I I
TCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGC
Hinh 4. Trinh tv nucleotides ciia doan gen 16S-rRNA
. ’\‘) 3
cua chung vi khuan V. parahaemolitycus KC.12.020
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10 z0 20 40 50 L-1a] 70 20
e P ) O I O O O e
RKC13.14.2 COTGCCAGCAGCCGCGOTAATACGGAGGOTGCOAGCOTTAATCOGAATTACTGGOCGTARAGCGCATGCAGGTGGTTTGT
a0 100 110 1z0 1z0 140 150 10
T e T [ T O D
RKC13.14.2 TAAGTCAGATGTGAAAGCCCGOGGCTCAACCTCGOAATTGCAT TTGAAACTGGCAGACTAGAGTACTGTAGAGGGGGOTA
170 180 150 Z00 210 ZZ0 230 240
T T T T
RC13.14.2 GAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCOGTGGCOAAGGCGGCCCCCTGGACAGATACTGA
250 2e0 70 Z80 250 300 310 3Z0
T T
RC13.14.2 CACTCAGATGCCAAAGCGTGGOGAGCAAACAGGATTAGATACCCTGETAGTCCACGCCGTARACGATGTCTACTTGEAGS
330 340 350 3e0 370 380 350 400
e e e T O D
RKC13.14.2 TTGTGGCCTTGAGCCGTGGCTTTCGOAGCTAACGCOT TAAGTAGACCGCCTGOOCAGTACGOTCOCAAGATTARAACTCA
410 420 430 440 450 4a0 470 430
T T e
EC13.14.2 AATGAATTGACGOGOGCCCOCACAAGCOOTGOAGCATOTGOTTTAATTCOATGCAACGCOAAGAACCTTACCTACTCTTS
450 500 510 520 530 540 550 580
T T T e e
RC13.14.2 ACATCCAGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGEAACTCTGAGACAGGTGCTGCATGGCTGTCOTCAGCTCGT
570 580 550 e00 gl0d 220 &30 G40
e T L T P D
RC13.14.2 GTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTGTTTGCCAGCGAGTAATGTCGOGAACTCCAG
&50 gel &70 &80 &30 700 710 720
T T T P D
RC13.14.2 GGAGACTGCCGGTGATAAACCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGGCCCT TACGAGT AGGGCTACACACGT
730 740 750 T80 770 780 780 8a0
T T T T i
RC13.14.2 GCTACAATGGCGCATACAGAGGGCGGCCAACTTGCGAGAGTGAGCGAATCCCAAAAAGTGCGTCOTAGTCCGGATCGGAG
810 820 830 240 850 880 870
e e T
RKC13.14.2 TCTGCAACTCGACTCCOTGAAGTCGOAATCOCTAGTAATCOTGOATCAGAATGCCACGGTGAATACGTTCCCGRGT
Hinh 5. Trinh ty nucleotides cua doan gen 16S-rRNA
. r\? . 3
cua chung vi khuan Vibrio sp. KC13.14.2
Sau nay ¢ moét nghién ciiu khéc, bing cach trong d6 2 chung thudc loai V.parahaemolyticus,

giai trinh tu bd gen ctia Vibrio sp. KC13.17.5,
nhém nghién ciiu ctia ching t6i d& c6 da co sé
khoa hoc dé dinh danh Vibrio sp. KC13.17.5 1a

bao gom chung V. parahaemolyticus KC12.020
va chung V. parahaemolyticus KC13.14.2; va 01
chting non-V. parahaemolyticus, d6 1a chung V.
harveyi KC13.17.5.

V. harveyi KC13.17.5. Day la mét thong tin méi

va c6 ¥ nghia vé mit khoa hoc nén da dugc
nhém cong bd nhanh két qui duéi dang théng
b4o trén t6 GenomeA (Kondo et al., 2015).

4. KET LUAN
Cé it nhit 3 ching vi khudn giy bénh

LOI CAM ON

Nhém tac gia xin dude gti 161 cAm on
chan thanh nhat dén gido su Ikuo Hirono va
cac cdng su vé su hd trg trong viéc cung cap
mau ADN d6i chiing cta ching vi khudn gay
bénh AHPND va su gitip dd trong viéc giai trinh

AHPND trén tém nudi nuéc 1¢ 6 Viét Nam, tu gen.
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10 z0 30 40 50 L-14] 70 =14]
e e T e e e
FC13.17. TCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCGAGCGT TAATCGGAATTACTGGGCGTAAAGCGCATGCAGGTGGTTTG
=1a] 1400 110 1z0 130 140 150 180
T T T I I e
KC13.17. TTAAGTCAGATGTGAAAGCCCGGGGCTCAACCTCOGAATTGCATTTGAAACTGGCAGACTAGAGTACTGTAGAGGGGGGT
170 1a0 130 00 210 Zz0 230 240
T e e e e
KC13.17. AGAATTTCAGGTGTAGCGGTGAAATGCGTAGAGATCTGAAGGAATACCGGTGGCGAAGGCGGCCCCETGGACAGATACTG
250 2e0 270 Z80 250 300 310 3Z0
e L e
FC13.17. ACACTEAGATGCGAAAGCGTGGGGAGEAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCTACTTGGAG
330 340 350 3e0 370 380 350 400
T T T I I e
KC13.17. GTTGTGGCCT TGAGCCGTGGCT T TCGGAGCTAACGCGT TAAGTAGACCGCCTGEGEAGTACGGTCGCAAGAT TAARRCTC
410 4z0 430 440 450 4g0 470 430
e e e e 1 e
KC13.17. AAATGAATTGACGGGGGCCCGCACAAGCGETGGAGCATGTGGTTTAAT TCGATGCARACGCGARAGAACCTTACCTACTCTT
450 500 510 520 530 540 550 580
e L e
FC13.17. GACATCCAGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCG
570 580 550 &00 g10 g20 &30 a40
-1 - -1 - -1 - -1 - -1 - -1 - -1 - -1 - - - -1 - -1 - - - -1 -1 - - - -1
KC13.17. TGTTGTGAAATGTTGGGTTAAGTEECGEAAEGAGCGEAAECCTTATEETTGTTTGEEAGEGAGTAATGTEGGGAAETEEA
&50 gal &70 &30 &30 Fa0 710 TZ0
T e e e e
KC13.17. GGGAGACTGCCCGGTGATAAACCGGGAGGAAGGTGGGGGACGACGTCAAGTCATCATGGCCCTTTACGAGTAGGGCTACA
730 740 750 Tel 770 T80 750 800
e L e
FC13.17. CACGTGCTACAATGGCGCATACAGAGGGCGGCCAACTTGCGAGAGTGAGCGAATCCCAAAAAGTGCGTCGTAGTCCGGAT
810 820 830 240 850 ge0 870 880
T T T I I e
KC13.17. CGGAGTCTGCAACTCGACTCCGTGAAGTCGEAATCGCTAGTAATCGTGEATCAGAATGCCACGGTGAATACGT TCCCGEE
KC13.17. C
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