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ABSTRACT

Acute Hepatopancreatic Necrosis Disease (AHPND) is a globally serious
threat, especially for Vietnam shrimp culture since its first discovery in
China in 2009. This disease is caused by toxin-carrying bacteria Vibrio
parahaemolyticus whose plasmid encodes for a binary toxin ToxA and
ToxB. The disease has a mortality rate of up to 100% after 3 - 5 days
post-infection and fast spread among shrimp culturing regions. In 2017, a
bacterial strain V. parahaemolyticus XN87 containing plasmid with mu-
tant toxA and normal toxB genes was found. In this mutant form, shrimp
did not show hepatopancreatic necrosis symptoms, but the early mortality
rate in shrimp was still up to 50%. This mutation was called mutant-
AHPND. Depending on different purposes and subjects, the corresponding
detection method will be selected. Understanding the specific nature and
application of each method is essential for the prevention and treatment of
AHPND disease in shrimp to minimize economic losses for shrimp farm-
ers. In this review, we summarized AHPND-detected methods based on
detecting genes (toxA and toxB) or protein (ToxA and/or ToxB toxins) as
well as a method for early detection of the mutant-AHPND. Eventually,
potential detection methods are also addressed and discussed.

Cited as: Mai, D. H. T., Huynh, B. T., Nguyen H. P. K., & Tran, H. V. (2021). Detection
methods of Acute Hepatopancreatic Necrosis Disease (AHPND) and its mutant (mutant-AHPND)
in shrimp. The Journal of Agriculture and Development 20(5), 16-27.
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Cac phuong phap phat hién bénh Hoai tit gan tuy cAp (AHPND) va dang dot bién
(mutant-AHPND) trén tom

Mai Hoang Thity Dung!?, Huynh Tuéin Binh'?,
Nguyén Phuéc Khai Hoan'? & Tran Vian Hiéu'?*
'Khoa Sinh Hoc - Cong Nghe Sinh Hoc, Trudng Dai Hoc Khoa Hoc Ty Nhien TP.HCM, TP. Hb Chi Minh
2Pai Hoc Qubc Gia TP. H6 Chi Minh

THONG TIN BAI BAo TOM TAT

Bénh hoai tit gan tuy cip (AHPND) la mdi de doa nghiém trong trén
toan cau, dic biét déi v6i nganh nuoi tom Viet Nam ké tir lan phat
hién dau tién tai Trung Qudc nam 2009. Bénh nay do vi khudn Vibrio
parahaemolyticus mang plasmid ma héa cho cip nhi doc t6 ToxA va ToxB
gay ra. Bénh c6 ty 1é chét léen dén 100% sau 3 - 5 ngay ké tir khi nhiém
bénh va lay lan nhanh gita cac vling nuéi tom. Nam 2017, mot dang dot
bién ctia can bénh nay cé tén mutant-AHPND dudc ghi nhan véi mot
doan transposon 1053 bp cheén vao gen toxA trong khi gen toxB khong bi

Bai bao khoa hoc (ngin)

Ngay nhan: 09/07,/2021
Ngay chinh stta: 02/08/2021
Ngay chap nhan: 11/08/2021

T khéa anh huéng nhung t§ 16 chét van len dén 50% va bénh vAn lay lan nhanh

chéng. Ty theo muc dich va déi tugng khac nhau ma phuong phap phat
AHPND hién tuong ting sé lya chon. Viéc hiéu ré ban chéit va ting dung cu thé cia
Phuong phap phéat hién ting phuong phap déng vai trd rat can thiét cho cong tac phong ngira,
ToxA x1t Iy dich benh AHPND trén tom nhim gidm thiéu thiet hai kinh té cho
ToxB ngudi nudi tom. Bai tdng quan nay tdng hop cac phuong phap phét hién

bénh théng qua phat hién gen (toxA va toxB) hay protein (doc t6 ToxA
va/hodc ToxB) ciing nhu phuong phap phét hién s6m dang dot bién dang
dugc tng dung hién nay. Cudi cing, mot s6 bien phap phat hién tidm
ning khéc cing duge thao luan.

V. parahaemolyticus
*Tac gia lién hé

Tran Van Hiéu
Email: tvhieu@hcmus.edu.vn

1. bat Van bé céc nudc da va dang phét trién.

Tuy nganh nudéi tom Viét Nam da ra doi va

Hoat dong nudi tom cung cap dén 55% sin phat trién tir lau nhung mai t6i giai doan sau nam

lugng té6m toan cau. O chau A, san lugng tom da
phuc hoi k& tit nam 2015, dat 3,75 tricu tan vao
nam 2018 vi c6 kha ning ting lén 4,00 tricu tin
vao nam 2021 (GOAL, 2019). O khu vie cac nude
Chau My - La tinh, san lugng tom cta Ecuador
duy kién dat 700.000 tin vio nam 2021, véi téc do
tang trudng 11,3% tit nam 2015 dén nam 2020. Sy
tang truéng nay dugce du doan sé dua Ecuador tré
thanh nha san xuat 1én tha ba trén thé gidi sau
Trung Qudc va Viet Nam (GOAL, 2019). Céc ki
su va chuyén gia trong nganh ctia Dai hoc Florida
du doan ring san lugng tom thé gidi sé tang 5%
vao nam 2020 lén trén 5 trieu tan (GOAL, 2019).
Tit d6 cho thiy duge nganh nudi tom hita hen
mang lai 1¢i nhuan cao, nguodn lgi kinh té 16n cho

2003 méi dugc dau tu va phat trién canh tranh véi
cac nude khac trén thé gigi. Trong giai doan 2015
dén 2021, nam 2015 nganh tom Viet Nam khong
dudc thuan 1¢i do Anh hudng tit bién d6i thoi tiét,
va bién dong ty gia trong nudc. Nhung tit 2016
dén nay, nhd nhu cau tiéu thy tom ting trong khi
nguon cung trén thé giéi gidm nén xuat khau tom
hoi phuc va lien tuc tang trudng (VASEP, 2018).
Niam 2019, Vit Nam 13 qubc gia nudi tom 16n thi
hai trén thé gigi (GOAL, 2019) v6i khoang 160
doanh nghiép tham gia ché bién, xuat khau tom,
tap trung chii yéu 6 Mién Trung, Nam Trung Bo
(Khanh Hoa, Phu Yen, Ninh Thuan,...), Dong
Bing Song Citu Long (Long An, Tién Giang, Bén
Tre, Tra Vinh, S6c Trang, Ca Mau, Kién Gi-
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ang,...), véi tong cong suat ché bién dat gan 1
trieu tan san pham/nam (VASEP, 2019).

Tuy nhién, sy phat trién ctia nganh nuoi tom
Viet Nam ciing gip nhiéu khé khin, thach thitc
l6n. Gia nguyén lieu dau vao kha cao, chat lugng
tom giébng thap, san xudt nudi tom nhé 18, ki
thuat thap, gia thic an cao va khong kiém soat
dan dén san xuat chua 6n dinh va nghé nuoi tom
kém bén vimg (MARD, 2015). Bén canh d6, diéu
déng lo ngai hang dau la hién tugng bién déi
khi hau toan cau lam phéat sinh hang loat dich
bénh nghiém trong trén tém khién nhiéu ho nuoi
tom rdi vao canh thua 16 hay méat tring, gay de
doa dén sy phat trién bén viing ciia nganh cong
nghiép nudi tom va nhing tén that nghiém trong
vé kinh té. Dién hinh trong dé 13 bénh Hoai ti gan
tuy cap (Acute Hepatopancreatic Necrosis Dis-
ease - AHPND) theo MARD (2015).

Bénh AHPND trudc day dugc goi véi tén Hoi
chitng tom chét sém (EMS) vi n6 c6 thé gay ra
ty 1& chét hang loat, dot ngot len dén 100% & tom
c6 thé quan sat thiy trong vong 30 - 35 ngay sau
khi tha nudi. Benh AHPND gay thiét hai kinh té
hang nam lén téi hang ty do la ké tit dgt bing
phat dau tién & Trung Qudc vao nam 2009 vi
lien tiép anh hudng dén cac nuéec Dong Nam A
khac nhu Viet Nam (2010), Malaysia (2011), Thai
Lan (2012), Philippines (2013), va Mexico (2013)
(Santos & ctv., 2020).

Tac nhan gay bénh AHPND la Vibrio para-
haemolyticus, mot loai vi khudn Gram am hinh
que c¢6 mat & khip ndi trong tir nhién. V. para-
haemolyticus gay AHPND c6 hai cho tom nhung
khong gay hai cho con ngusi (Santos & ctv.,
2020). Plasmid duge tim thay & cac loai Vibrio
gdy bénh chita gen méi hoéa cac doc té gay AH-
PND, la doc t6 PirA va PirB lam bong tréc cac
té bao biéu mo6 éng gan tuy ciia tom, lam tom
chét hang loat (Xiao & ctv., 2017). Nam 2017,
mot nhém nghién cidu ¢ Thai Lan da phan lap
dugc chung Vibrio parahaemolyticus XN87 chia
plasmid pVA1 dot bién khong tao ra doc t6 PirA
va khong gay ra nhiing diu hieéu lam sing cuia
bénh AHPND nhung vAn gay chét tom vdéi tyi
le 50% (Phiwsaiya & ctv., 2017) nén goi la AH-
PND dang dot bién (mutant-AHPND). Ching
V. parahaemolyticus (XN87) chita plasmid pVA1
dot bién véi viec cheén trinh tu transposon vao
gen pirAvp ciia né theo nhu moé ta & Hinh 1.

Bénh AHPND lay lan véi téc do nhanh 13 moi
nguy rat 1én déi vé6i cac khu vie nudi tom trong
diém c6 nhiéu ao gan nhau, vi khi mot ao nudi

V. parahaemolyticus XN89

pirB >

p|rA>

V. parahaemolyticus XN§7
E< Transposase [ pirB >

Hinh 1. So d6 ti 1&¢ clia viing gen doc t& pirAvp
va pirBvp trong plasmid pVA1 binh thudng va trong
plasmid dot bién ctia XN87 véi doan gen transposon
dugc cheén vao gen pirAvp (Phiwsaiya & ctv., 2017).

c6 bénh néu khong kip thdi phat hién va c6 bién
phap cach ly khoanh viing 6 dich thi kha ning
lay lan sang céc ao khéc la rat 16n, dan dén ton
that dién rong. Ching xam chiém dudng tieu hoéa
clia tom va tao ra doc t6 gay pha hity mé va roi
loan chiic ndng cua gan tuy, cd quan tiéu héa
cta tom. Dich bénh nay thudng xay ra & tom su
va tom thé chan tring. Khi bi nhiém bénh, tom
c6 biéu hien nging an, boi cham, vé méng, mau
tom nhgt nhat, gan tuy mém, dé v, sung to, doi
mau, vd chét. Tom bi bénh lau ngay c6 gan tuy
teo, dai, nhat mau, rudt trong khong chita thitc
an. T 16 chét c6 thé len dén 100% chi sau 3 - 5
ngay bénh, khi cong bd dich phai tiéu hiy toan
bo ao tom (MARD, 2016).

Bénh AHPND gay thiét hai 16n ddi véi nganh
tom Viét Nam. Nam 2016, bénh xédy ra 6 305 xa
ctia 82 huyén thuoc 25 tinh thanh véi téng dien
tich bénh lén dén 6339,15 ha va dién tich ving
nudi tém bi nhiém bénh dang c¢6 dau hiéu tang
theo thdi gian (Lua & ctv., 2016). Cac phuong
phap st dung hien nay dé chan doan bénh AH-
PND dwa trén hai muc tiéu chinh 14 phat hién
gen gdy bénh hoac phat hién protein gay bénh.
Trong bai téng quan nay, cadc phuong phap phat
hién pho bién va bd sung thém cac phuong phap
md6i nhét hien nay da duge tdng hop nhim phuc
vu cong téc chan doan, va phong chéng AHPND
cho ngusi nudi tom.

2. Phat Hiéen AHPND Dya Trén Gen
2.1. Phuong phap PCR (monoplex PCR)

Dé hé tro xéac dinh bénh & cac ao nuoi, can dimng
phan tng khuéch dai gen (PCR). Phuong phéap
phan tich nay nham xac dinh DNA ctia mam
bénh c6 hay khong ton tai trong mau kiém tra
dua vao viéc xéc dinh doan DNA dich c¢6 duge
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Bang 1. Thanh phan phan tng va chu trinh nhiét ciia phuong phap AP3

Thanh phan

Thé tich (L)

Chu trinh nhiét

10X PCR buffer 2,5
50 mM MgCly 0,7

10 mM dNTPs 0,4

10 uM mdi F 0,5

10 pM mdi R 0,5
Taq DNA polymerase 0,2
Téng cong 25,0

Tién bién tinh  94°C, 5 phit
30 chu ky

Bién tinh 94°C, 30 giay

Bat cap mdi  53°C, 30 giay

Kéo dai méi  72°C, 40 giay

Kéo dai cui  72°C, 5 phut

Nguon: Sirikharin & ctv. (2014).

Bang 2. Thanh phan phan @ng v& chu trinh nhiét clia phuong phip monoplex

PCR

Thanh phan

Thé tich (L)

Chu trinh nhiét

10X PCR buffer 2,0
50 mM MgCly 0,8

10 mM dNTPs 0,8

10 uM moi F 0,6

10 pM mdi R 0,6
Taq DNA polymerase 0,1
Téng cong 20,0

Tién bién tinh  95°C, 10 phut
29 chu ky

Bién tinh 95°C, 30 giay

Bat cap mdi  60°C, 30 giay

Kéo dai mdi  72°C, 15 giay

Kéo dai cudi  72°C, 5 phut

Lam mat 25°C, 2 phut

Ngudn: Mai-Hoang & ctv. (2021).

khuéch dai hay khong. Flegel & Lo (2014) da
ciing phét trién phuong phap PCR dé phat hien
vi khuan gay bénh hoai t gan tuy cap trén tom.
Hai cap mdi dugce dat tén 1o AHPND primer set 1
(AP1) va AHPND primer set 2 (AP2) phat hién
hai viing bién ctia doan gen méa hoéa cho hai loai
doc t6. Tuy nhién trong cic thit nghiém ctia minh,
nhém nghién cttu ghi nhan mot mAu duong tinh
véi AP1 nhung lai am tinh v6i AP2, diéu dé cho
thay hai cip mdi trén vAn chua chinh x4c tuyét
d6i (Santos & ctv., 2020).

Phuong phap PCR céi tién (goi 1a AP3) dé
phét hién bénh hoai t gan tuy cap da dudc phat
trién béi Sirikharin & ctv. (2014), nhém nghién
cttu dé nghi ring AP3 primer sé thay thé AP1
va AP2 da cong bd truée d6. Benh hoai tit gan
tuy cap do hai doc t6 PirAvp va PirBvp gay ra
nén Sirikharin v& cong sy da thiét lap cip moi
don phat hién doc t6 PirAvp. Mau tom nghi ngd
bénh sé trai qua buéc tién tang sinh trong bén gio
3 30°C duséi diéu kién lac, sau do6 tach plasmid va
thuc hien PCR chan doan véi cip moi nhu Bang
5. Thanh phan vi chu trinh nhiét ctia phuong
phép duge thyc hién nhu Bang 1.

Véi cac két qua vé do nhay va do dac hieu,
nhém nghién ctu da t6i wu héa v dua ra quy
trinh cu thé dé phét hien benh bing cap mdi AP3
(Sirikharin & ctv., 2014). Tuy nhién, khi lugng V.

parahaemolyticus trong mau & mitc thap (nhoé hon
10 ng plasmid pVA1), phuong phap AP3 c6 thé
khong phat hién duge bénh, din dén dua ra két
qué am tinh gid, khong chinh xéc va AP3 khong
phét hién dugc chiing gay Hoai t gan tuy cap
dot bién (mutant-AHPND).

Mai-Hoang & ctv. (2021) da thiét 1ap phan ting
PCR stt dung mot cip mdi duy nhat 1a GMIF1-2
c6 thé phat hien déng thoi AHPND va mutant-
AHPND. Cap mdi nay khuéch dai toan bo gen
toxA, 12 nuleotides & gitta hai gen va mot phan
gen toxB; do d6 moi ¢6 kha ning phat hién ci gen
toxA bi dot bién clia chiing gay mutant-AHPND.
Phan tng PCR dugc thiét 1ap bdi cip moi nay cod
d6 nhay cao hon gip bén lan phuong phap AP3
da cong bd trude dé va co thé phat hieén ching
gay bénh AHPND véi thoi gian kéo dai trong chu
trinh nhiét véi 5 giay (Hinh 2). Phan dng duge
thye hién vé6i thanh phan va chu trinh nhiét nhu
Béang 2 véi cap mdi duge thé hién trong Bang 5.

Phén tng PCR nay dugc thiét 1ap dya trén hai
tieu chi tiét kiem thoi gian va chi phi. Ngoai ra,
xac dinh céc thong s6 toi wu ciia phan tng dua
trén su két hgp clia cac phan mém Photoshop
(x1t 1y hinh &nh), ImageJ (cung cip céc thong s6
vé do séng clia cic vach) vi Graphpad Prism5
(théng ke vé sy khac bigt c6 nghia clia cac vach)
da cai thien do chinh xac va khach quan hon so
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Hinh 2. Két qua cho thiy cip mdi GMIF1-2 cho
phan tng PCR phét hién dong thsi AHPND (vach
366 bp) va mutant-AHPND (1429 bp). M: thang
chudn 1 kb; (-): chitng am; 1: chiing khong gay AH-
PND; 2: chiing AHPND; 3: ching mutant-AHPND
(Mai-Hoang & ctv., 2021).

v6i phuong phap quan sat bing mit (Mai-Hoang
& ctv., 2021).

2.2. Céc bién thé cta phuong phap PCR
2.2.1. Phuong phap nested PCR (AP4)

Tuy phuong phéap PCR stt dung cap moi AP3
c6 do dac hieu 100%, nhung dbi véi cac mau c6
lugng mam bénh thap can phai trai qua budc tién
tang sinh trong bdn gis trudce khi tach cac té bao
vi khuan dé chuan bi mdu DNA cho xét nghiem
PCR. Dé giai quyét vin dé do, Dangtip & ctv.
(2015) da phat trién phuong phap nested PCR
ducc goi 1a AP4 v6i cip modi ngoai khuéch dai
toan bo ving gen doc t6; cap mdi trong khuéch
dai mot phan gen toxA, 12 nucleotides nim giita
hai gen vh mot phan gen toxB dua trén khuon
12 sin pham tao thanh tit cip moi ngoai. Do do,
phuong phap AP4 c6 do nhay cao hon 100 lan
so v6i AP3 (Dangtip & ctv., 2015). Phuong phép

c6 thanh phan va chu trinh dugc thyc hién nhu
Béng 3 v6i cac cap mdi duge thé hieén trong Bang
5.

Phuong phap PCR véi do nhay va do dic hiéu
cao ciing véi d6 1a thoi gian tién hanh nhanh
gitip phat hién bénh moét cach nhanh chéng. Tuy
nhién, AP4 khong thé phat hien duge mutant-
AHPND, do6 nhay cao ciing 13 mot mbi nguy din
dén viéc duong tinh gid néu phong thi nghiem
khong dam bao tieu chudn. Ngoai ra, AP4 doi
héi hai budc khuéch dai dan dén t6n thoi gian va
khong phit hgp cho cong téc chan doan lau dai.

2.2.2. Phuong phap multiplex PCR

N&am 2018, phuong phéap phat hien PCR 5-plex
méi da duge phéat trién va thit nghiem thanh
cong khi két hop cidc doan mdi nhim muc tiéu
céc gen pirAvp, pirBvp, tlh, toxR (hoidc tetB) va
16s rRNA. Thanh phan va chu trinh nhiét cta
phuong phap dugce thyc hién nhu Bang 4 véi cac
cap mdi duge thé hien trong Bang 5.

V6i phuong phép nay, cac ching AHPND V.
parahaemolyticus hoic khang tetracycline AH-
PND V. parahaemolyticus c6 thé duge phéat hien
trong mot phan ng PCR duy nhét. Viéc nhanh
chéng xéc dinh cdc mam beénh tiém an 1a diéu can
thiét dé kiém soat su lay lan ctia benh. Chan doan
cac gen muc tidu thi phu thudc rat nhiéu vio qua
trinh chiét tach axit nucleic. Néu qua trinh nay
c6 sai s6t s& dan dén két qua am tinh gid hay dinh
lugng khong chinh xéc. Dé kiém sodt qué trinh
chiét tach, nhém nghién cttu da sit dung cap moi
cho gen ching noi dé 4p dung vao xét nghiem
ciing v6i mau bénh. Ching noi duge st dung la
gen c¢6 biéu hién bén trong té bao nhu gen rRNA
16S. Sy hién dién ctia doan mdi nhidm vio gen
rRNA 16S cho phép chi ra phén ing PCR am
tinh gid vi gen luén dugc khuéch dai trong phan
tng PCR, didu nady lam tang thém do tin cay
ciia két qua (Devadas & ctv., 2019). Tuy nhién,
phuong phap multiplex PCR ¢6 nhiéu cip moi sé
dan dén cac két qua khong dic hiéu, qua trinh
t6i wu héa phic tap. Ngoai ra, vi hai gen toxA
va toxB ¢6 vi tri canh nhau trén ciing mot plas-
mid nén viec thiét ké cac cap mdi khac nhau dé
khuéch dai gen 13 khong can thiét.

2.2.3. Phuong phap real-time PCR

Ban dau, chan doan AHPND chi c6 thé dugc
thuc hién théng qua kiém tra moé hoc va xét
nghiém sinh hoc trong phong thi nghiem (MARD,
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2016). Sau d6, cac phuong phap chan doan phan
t dya trén thi nghiém phan tng chudi poly-
merase thong thudng nhim vao cic gen pirA
va/hogc pirB da xuat hien (Dangtip & ctv.,

- S 2015). Tuy nhién, dinh lugng mam benh AHPND
= N at bi nhidm bénh 15 mé ine tie
%« 5 "&b ‘&b i 6 dong vat bi nhiém bénh 14 mot trong nhiing tiéu
o SEE8 chi quan trong nhat dé theo doi syt tién trién ctia
sl [ Solole) bénh.
£g, v9gd SR |
Al gl S6 lugng vi khuan c6 the duge xac dinh thong
< 2 qua dém cic don vi hinh thanh khuan lac (CFU
& é f; B 3 f/colon)\f forming unit), nhung phuong phéap na~y
N = g 8 H 3 t6n nhiéu thoi gian va cong sitc. Phan tich chudi
gP|e ; S @ ’%" phén tng polymerase dinh lugng (qPCR) theo
al |z £ Lc; S0 thoi gian thue da trd thanh mot giai phép thay
g Ry thé hdp dan nhd cac wu diém vé téc do, do nhay
va do dac hieu. Han & ctv. (2015¢) da thiét lap
= phuong phap Tagman qPCR dé phat hién gen
= oo toxA trén plasmid gay bénh va hién nay van dugc
SRR s e % stt dung cho viéc chan doan AHPND. Phan tng
= — - -
c == qPCR nay st dung bo kit Tagman Faster Univer-
ﬁ sal PCR Master Mix ctia hang Life Technologies.
Mau DNA dudc thém vao thanh phan phan tng
g ZEosE chita 0,3 pM mbi doan moi va 0,1 pM doan méu
S, B R B S do Tagman dé dat thé tich cubi 1a 10 pL. Chu
" o BRI« trinh nhiét ctia phan tng qPCR gom tién bién
i Sl oo tinh & 95°C trong 20 giay, lap lai 40 chu k¥ véi
o Q 2z 2
] e ey % % ?3 Q bude bién tinh 95°C trong 3 giay va tiép theo
i B =1 13 60°C trong 30 giay. Phan tich tin hiéu khuéch
g = 5 é B A3 dai véi hé théng PCR StepOnePlus clia hang Life
% —|E i ® :C:E g8 2 E Technologies (Han & ctv., 2015c¢).
=8 “lg 2R Cruz-Flores & ctv. (2019) da phat trién mot
slZ] |2 E T , . -
- |/ 5 Ae 88 phéan dng multiplex-qPCR st dung SYBR Green
= /ﬁ M dé phat hieén pirA, pirB va hai gen chiing noi 1a
; gen 18S rRNA cta tom va gen 16S rRNA cia vi
g = khuan trong mot phan tng duy nhat. Cac doan
P NS mdi pirB khuéch dai dau 3’ clia gen pirB cho phép
e g P A S e i = phat hien Vibrio spp. thé dot bién chita pirA bi
g - o méat hoan toan va pirB bi mit mot phan. Phan
\E £ ing ciing phat hién cic dot bién c6 chita toan bo
- = gen pirA va loai bd gen pirB. Vi ca hai gen doc
b ® 2 t6 déu can thiét cho sy phat trién ctia bénh, nén
o . © 1> S N P 2 ~ i e < 5
P S a o — 5 phan tUng nay c6 thé phan biét gitta cac ching
| & IE08 e £ 5 . 2 o A 5 1 s oz
NERE %)o H DB s vi khuan Vibrio spp. gay AHPND & tom va cac
IR Z€¢ S €| thé dot bién khong gay benh. Ngoai ra, mot phan
/ o) . S
= fgs 8 === = < ED £ frng,; du/plex—qP\’CR da dugc thuc hién l\)éng cach
.| = EEA2z8]|3 thiét ké cac dau do TagMan cho cac mdi pirA va
» H X o o @) &= A
00 S S== o P pirB. Do nhay va do dac hiéu chadn doan dugc
5 e |E so sanh giita hai phuong phap SYBR Green v
s} z

TaqMan. C4 hai loai phan tng déu cho thiy do
nhay tuong tu nhau vé6i giéi han phéat hién 1a 10
ban sao déi v6i pirA va pirB, va khong phan tng
nao cho thay bat ky phan tng chéo nao véi cac
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Bang 4. Thanh phan héa chat va chu trinh nhiét ctia phuong phap 5-plex PCR

Thanh phan Thé tich (L)

Chu trinh nhiét

5X PCR buffer 5,0

25 mM MgCly 3,0

10 mM dNTPs 1,0
2,5 uM céc moi F 0,25
2,5 M cac moi R 0,25
Taq DNA polymerase 0,2
Téng cong 20,0

Tién bién tinh 94°C, 5 phut
35 - 40 chu ky
94°C, 30 giay
50-60°C, 30 giay
63 - 73°C, 50-60 giay
72°C, 5 phut
10°C

Bién tinh
B4t cap mdi
Kéo dai moi
Kéo dai cudi

Béo quan

Ngudn: Devadas & ctv. (2019).

mam bénh vi khudn va virus da biét khac & tom.
D6 nhay cao ctia cd hai phuong phap lam cho
chiing phit hgp dé phat hién cac ban sao thip
ciia gen pirA va pirB trong vi khuan Vibrio spp.
gay ra AHPND ciing nhu dé phét hién cac dot
bién khong gay bénh. Do dé, cac phuong phip
real-time PCR v6i do nhay va do dac hiéu cao,
gitp gidm thidu dang ké thoi gian dung dé xét
nghiém so véi cac phuong phap PCR don moi
hay nested PCR (Cruz-Flores & ctv., 2019). Tuy
nhién, cac phuong phép real-time PCR ciing di
kém véi nhitng nhuge diém nhu can céc thiét bi
dat tién, chi phi héa chét cao. Bén canh do, cic
phan tng real-time PCR cling khong phét hién
duge mutant-AHPND.

Phuong phap PCR hién dang dugc xem nhu
phuong phap chuén hién nay trong cong bd dich
AHPND. Vi thé, phuong phip PCR nhanh va
chinh xéc sé 1a sy lya chon cta cidc Chi cuc Thu
y vd Thiy san cac tinh trong cong tac cong bd
dich dé xtt Iy nhanh ao nudi khi can. Tuy nhién,
cic phuong phép dya trén gen hién nay can diéu
kién phong thi nghiém phu hgp, ky thuat vién
dugc dao tao nén khong thé st dung tryc tiép tai
thuce dia dugc.

3. Phat Hién AHPND Duya Trén Protein
3.1. Phuong phap ELISA

ELISA 1a mot ky thuét sinh héa duge dung
trong mién dich hoc dé c6 thé phét hién su cé miit
ctia nhitng khéng thé hay khang nguyén trong
méau phuc vu chan doan bénh. Nguyen 1y cia k§
thuat ELISA dya vao tinh dic hiéu cta khang
nguyén véi khang thé va duge thyc hién bing
nhing buéce co ban sau: khang nguyén hodc khang
thé da biét dugc gin trén mot gia thé rin, sau dé
cho méu c6é chita khang thé hodc khang nguyén
can tim vao giéng. B6 sung them khang thé cé
gin vé6i ezyme . Bu6e cudi cing thém co chit, en-

zyme sé bién déi co chat nay va tao tin hieu mau
6 thé xéac dinh dugce biing may do huynh quang.
Vé cd ban, ELISA dudc phan loai thanh ELISA
tryc tiép, ELISA gian tiép v sandwich ELISA
(Crowther, 1995). Mot phuong phap ELISA gian
tiép (iIELISA) da dugc phat trién dé phat hien
cap doc t6 ToxA /ToxB trong chan doan AHPND.
Phuong phap nay cho thiy khang thé khang doc
t6 toxA va toxB c6 thé phat hién c4 hai loai doc t6
G 29/30 mau tom da duge gay béenh AHPND véi
ngudng phat hién & mic 0,8 ng doc t6/mL, trong
khi dé phuong phap real-time PCR c6 thé phat
hign dugce gen doc t6 ¢ 30/30 mau tom. Phuong
phap iELISA ciing khong cho tin hieu déi véi tat
cd maiu tom am tinh duge thit nghiem. Nghién
cttu nay chi ra ring iELISA 13 mot phuong phap
dang tin cay dé phat hien PirAvp va doc té Pir-
Bvp trong tém nhiém bénh v sé 13 mot cong
cu hitu ich trong chan doan AHPND va nghien
cttu vai tro clia doc t6 nhi phan trong co ché
gay benh AHPND (Mai & ctv., 2020). Tuong
tu, thit nghiém iELISA v6i khang thé da dong
khang ToxB véi ngudng phat hién dat ¢ mic 0,1
ng doc t6/mL ciing duge cong boé bsi Duong &
ctv. (2021).

3.2. Phuong phap mién dich dong chiy ngang
(Lateral flow assay — LFA)

Bat cap clia cAc phuong phap trén dua ra yéu
cau can mot phuong phép phit hop hon cho viée
phat hién chinh xac, nhanh chéng, va thiuc hién
tai thuc dia d6i v6i bénh hoai tit gan tuy cap.
Que th mién dich hoat dong theo co ché thi
nghiém mién dich dong chéy ngang (Lateral flow
assay — LFA) cho thiy tiém ning trong viéc phat
trién phuong phap phat hien AHPND. Cau triic
clia mot que thi mién dich bao gom: ving nap
mau, ving cong hop, ving kiém tra, ving dan
mau (Hinh 3). Ving nap mau la noi mau thi
duge dua vao que dé sau dé duge din tudn tu
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qua cac ving khac ctia que nhd liyc mao dan ciia
ving dadn mau. Viung cong hop 1a noi chita céac
khang thé va dé phuc vu cho viéc quan sat két
qua cac khang thé nay thudng dugc danh dau
bing céc loai hat nhu hat keo vang, hat nhuya,
hat sit,..; ving cong hop cling 14 noi dién ra
phan ting giita khang thé véi khang nguyen cé
trong mau, khang nguyén sé duge bat git va tao
thanh phtc hgp khang nguyen-khang thé danh
dau. Phitc hop khang nguyén-khang thé danh dau
sé duge dan dén ving kiém tra, day 1a noi duge ¢
dinh khang thé diic hiéu khang nguyen. Tai day
khang nguyén mot lan nita duge bat giit va tao
thanh phtc hop khang thé-khang nguyéen-khang
thé danh dau, nho viec danh dau khang thé bang
céc vat lidu c6 thé quan sat truc tiép nen két qua
clia que thtt mién dich dugc quan sat bing mit
thuong ma khong can thong qua céc thiét bi doc;
viing kiém tra con bao gdm mot vach déi ching,
nhim dam bao que thit hoat dong mét cach binh
thuong (Koczula & ctv., 2016).

lgG-anti ToxAB- Ani IgG
+ ToXAB l l
—

el o

Vingnapméu ~ Vingkémtra  Ving dén mé

Hinh 3. Ciu triic clia que thit mién dich.

0 phuong phap nay, mau thi chia khang
nguyeén sé duge kiém tra bing cach nhé truc tiép
vao ving nap mau ciia que thit va két qua c6 thé
quan sét trye tiép chi sau 15 dén 20 phit vach tin
hiéu & vung kidm tra. Véi thao tac thuc hién don
gidn, que thi mién dich cho thiy sy tién lgi clia
minh nén bat ci ai ciing c6 thé tién hanh danh
gid mau thit. V6i kich thuée nhé gon va quan sat
két qua truc quan, que thit ¢6 thé duge st dung
dé phan tich mau thi ngay tai thuc dia, day 1a wu
diém 16n nhat ma que thit mang lai trong phat
hiegn AHPND. Tuy nhién, cho dén hién nay van
chua c¢6 san pham que thit phat hien AHPND
duge thuong mai & Viet Nam va trén thé gi6i.

O benh hoai tit gan tuy cap, cac nghién citu chi
ra rang, khi c6 sy hién dién ctia hai doc t6 ToxA
va ToxB, tom sé c6 cac trieu ching cia AHPND
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va chét. Do d6, viéc phat hién hai doc t6 ToxA
va ToxB trong mau sé giip phéat hién duge tom
c6 nhiém AHPND hay khong, vi vay hai doc t6
ToxA va ToxB la khédng nguyén muc tiéu phat
hién trong phuong phap que thit mién dich. Hlen
nay da c6 cac nghién citu gay dap ting mién dich
va tao thanh cong hai loai khang thé da dong
khang ToxA va ToxB ¢6 do dac hiéu cao, khong
phén tng chéo, khong gay duong tinh gia véi cac
mau vi sinh vat thudng gip 6 tom nuoi. Khang
thé da dong c6 kha nang phat hién nhiéu chiing
thu nhan tit cac tinh khac nhau & viing Tay Nam
Bo va ¢6 ngudng phat hién thap (Duong & ctv.,
2021; Nguyen-Phuoc & ctv., 2021). Tt d6, ching
to6i nghién citu va phat trién que thit phéat hien
nhanh AHPND trén tom dau tién & Viét Nam,
va que thit nay c6 thé sit dung ngay tai thuc dia
cho viéc chan doan nhanh bénh nay véi do dac
hieu chan doan 92,7%, do nhay chan doan 95,7%,
va gidi han phét hién dat mic 15 ng/mL méi doc
t6 ToxA va ToxB (két qua chua cong bo).

4. Phuong phap sit dung caAm bién sinh hoc

Cam bién sinh hoc méi dugc phat trién gan
day va dugc coi 1a cong cu tiém nang dé chan
doan benh. CAm bién sinh hoc chén doén dinh
lugng bang cach tao ra tin hiéu ty lé thuan véi
mam bénh, enzyme, té bao hoic doc t6 dude phan
tich (Oluwaseun & ctv., 2018). Viéc phat hién
bing cam bién sinh hoc ¢6 thé duge dya trén céc
phén tng héa hoc, cac tin hiéu dién hoic quang
hoc dugc tao ra thong qua sy tuong tac cta cac
thanh phan protein hodc axit nucleic. Viéc phat
hién c4c protein lién quan dén bénh doi hdi phai
chinh xac, nhay va hiéu qua vé mat chi phi. Cam
bién sinh hoc géom ba bo phan chinh: dau thu
sinh hoc ¢6 tac dung phat hién sy c6 mit cta
cac tic nhan sinh hoc can phan tich, tac nhan cb
dinh gitip gin cac dau thu lén trén dién cuc; bo
phan chuyén déi tin hieu gitp chuyén cac bién déi
sinh hoc thanh cac tin hieu c¢6 thé do dac dugc;
bo phan xtt 1y gitp doc tin hiéu ra gitp chuyén
cac tin hiéu khong dién thanh cac tin hiéu dién
c6 thé xi 1y. Mot cam bién mién dich dién héa
sit dung graphene oxit ¢6 dinh xanh methylene
da duge st dung dé phat hien WSSV trong céc
mau tom va cua (Natarajan & ctv., 2017). Cho
dén hién tai, chua c6 bo cdm bién sinh hoc nio
dugc thiét lap dé phéat hien AHPND. Cam bién
sinh hoc diya trén DNA cho thiy day 1a mot cong
cu day hta hen trong viéc chan doan AHPND
(Santos & ctv., 2020).

5. Két Luan

K& tir 1an xuét hien dau tien tai Trung Quéc
nam 2009, bénh Hoai t1t gan tuy cap da lan nhanh
khap thé gi6i vh gay ra thiét hai vé kinh té vo
ciing ning né. Cac phuong phap chan doan nhanh
va sém dang dudc tap trung nghién cttu va phat
trién tily vdo muc dich vd déi tugng st dung.
Phuong phap phat hién dua tréen DNA (gen toxA
va toxB) bao gom multiplex PCR, nested PCR,
real-time PCR. va phuong phédp ELISA da duge
stt dung dé chan doan AHPND. Ngoai ra, phuong
phap monoplex dya trén cip mdi GMIF1-2 méi
nhét hién nay da duge chitng minh 1& phat hién
dong thsi AHPND va mutant-AHPND trén tom.
PCR dugc coi 1a chuan vang, nhanh va chinh xac,
phtt hgp cho cac co quan dia phuong trong cong
tac cong bé dich va xtt Iy cai tao ao nudi. Tuy
nhién, phuong phép nay doi héi thiét bi phiic
tap nhu may PCR va bo dién di nén chi thich
hgp thyc hién trong phong thi nghiem. Vi thé,
phuong phéap st dung que thit mién dich dugc
phat trién dé c6 thé chan doan nhanh chéng ngay
tai thyc dia giip néng dan chu dong hon trong
viéc phong tranh va diéu tri kip thai bénh, gép
phan hiéu qua vao su phat trién kinh té ctia ho
nong dan ciing nhu dia phuong sé tai. Cudi cling,
phuong phap st dung cdm bién sinh hoc c6 nhiéu
uu diém so véi cic phuong phap truyén théng
nhu tinh chon loc cao, dap ing nhanh, don gidn
va chinh xdc mang dén nhiéu tiém nang trong
chan doan nhanh AHPND.

Loi Cam Doan

Chung t0i cam doan bai bdo do nhém tac gia
thyc hién va khong ¢6 mau thuin nao gitta cac
tac gia.
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