Vietnam J. Agri. Sci. 2018, Vol. 16, No. 6: 571-577 Tap chi Khoa hoc Néng nghiép Viét Nam 2018, 16(6): 571-577

www.vnua.edu.vn

DANH GIA KHA NANG GIAO TIEP (QUORUM SENSING)
GIJA VI KHUAN GAY BENH HOAI TU GAN TUY CAP V{1 VIBRIO ALGINOLYTICUS

Tran Thi Thay Ha*, Nguyén Thi Hanh, Pham Thé Vigt, Phan Thi Van, Truwong Thi My Hanh
Vién Nghién ciru Nudi trong Thaiy sdn |

“Tdc gia lién hé: thuyha@rial.org

Ngay giri bai: 01.08.2018 Ngay chip nhan: 26.08.2018

TOM TAT

Sw lién lac gitra t& bao vi khuén véi té bao vi khuan (quorum sensing - QS) ¢ lién quan dén gen doc luc cia vi
khuén gay bénh. Nghién ctru dwoc thwe hién nhdm danh gia QS gilra Vibrio parahaemolyticus gay bénh hoai tir gan
tuy cAp (Acute hepatopancreatic necrosis disease-AHPND) véi Vibrio alginolyticus khéng gay bénh AHPND, déng
th&i xac dinh vai trd cda tinh dau qué dbi véi QS gitra V. parahaemolyticus va V. alginolyticus. Phwong phap st dung
bao gdm nudi cay truyén théng va k¥ thuat PCR. Két qua cho thdy V. alginolyticus dé tiép nhan gen doc gay bénh
AHPND tir V. parahaemolyticus trong diéu kién nuéi c6 séc nhiét 3 1an & 40°C (5 phut) va 70°C (2 phut) théng qua
co ché QS. Ngoai ra, tinh d&u qué st dung vei liéu 0,1 uL/600 uL da lam rdi loan hé théng giao tiép dac hiéu QS cla
vi khuén 1am V. alginolyticus khéng tiép nhan dwoc théng tin clia gen déc gay bénh AHPND & tém nwéc lo iy V.
parahaemolyticus.

Tu khéa: V. parahaemolyticus, V. alginolyticus, Quorum sensing, tinh dau qué, AHPND.

Evaluation of Quorum Sensing Communication between Pathogenic Bactria Causing
Acute Hepatopancreatic Necrosis Disease and Vibrio Alginolyticus

ABSTRACT

Bacterial cell-to-cell communication (quorum sensing - QS) is associated with the virulence of pathogenic
bacteria. The study was conducted to evaluate the QS communication between Vibrio parahaemolyticus - pathogenic
agent causing acute hepatopancreatic necrosis disease (AHPND) and V. alginolyticus- non-AHPND and,
concurrently, to determine the role of cinnamon essential oil for QS between two bacterial species mentioned above.
The methods used included traditional bacterial culture and PCR technique. Results showed that V. alginolyticus
received virulence gene AHPND from V. parahaemolyticus under the culture condition with three times of heat shock
at 40°C (5 min) and 70°C (2 min) via QS mechanism. In addition, cinnamon essential oil with a dose of 0.1pL/600uL
disrupted the QS communication system of bacteria, causing V. alginolyticus impossible to receive virulence gene
causing AHPND from V. parahaemolyticus.

Keywords: V. parahaemolyticus, V. alginolyticus, Quorum sensing, cinnamomum essential oil, AHPND

lién quan dén gen gay bénh hay tinh doc luc ctia

1. DAT VAN DE

Quorum sensing (QS) la mot dang “ngén
ngii giao tiép cta vi khuén”, ching c6 thé lién
lac va trao d6i thoéng tin dé cong tac théng qua
cac vat chat mang tin hiéu (Schauder & Bassler,
2001). Hau hét cac vi khuén giy bénh véi hé QS
da duge nghién cttu déu cho thdy ring QS cé

vi khuéin gay bénh (Coutteau & Goossens, 2013;
Defoirdt & Sorgeloos, 2012). K&t qua ctia co ché
tac dong QS 1a lan truyén phan ta tin hiéu/gen
mé héa doc luc cho vi khuén lién ké, tit d6 gia
tang mat do vi khuén c6 chitia gen doc luc dt 16n
dé gay hai cho vat chu, déng thoi cac chung vi
khudn sau khi tiép nhan duge tin hiéu gen ma
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hoéa doc luc sé trai qua quéa trinh sinh san dé gia
téng vé s6 luong (Waters & Bassler, 2005).

Nghién ctu gidi phap lam r6i loan co ché
QS cta vi khudn gay bénh, khién cho phan ti
tin hiéu ma héa gen doc luc khong dude lan
truyén cho vi khudn lién ké 1a huéng nghién
ctiu hién nay dang dude quan tdm, gitp kiém
soat mat d6 vi khuin mang gen doc luc gay
bénh cling nhu viéc han ché vat nudi nhiém
bénh. M6t s6 hoat chat duge xac dinh c6 hiéu
qua nhu halogen furanons dugc chiét xudt tu
tao @6 (mot loai tao bién), dich chiét xuét tho ti
cay ché dé rang cua (Phyllanthus amarus)
(Priya et al., 2013), vd cdy qué (Cinnamomum
verum) (Yap et al., 2015) da dugc chiing minh ¢6
kha nang tic ché QS, gy rdi loan thong tin lam
gidm qua trinh truyén va tiép nhan théng tin
cta gen doc luc 6 vi khuédn gay bénh, qua dé bao
vé ca tom khéng bi nhiém tac nhan giy bénh
(Defoirdt, 2007; Rasch et al., 2004).

Bénh hoai ti gan tuy cdp (Acute
Hepatopancreatic Necrosis Disease-AHPND)

xudt hién lan diu tién tai Trung Qudc niam
2009, tiép dén dudc ghi nhan tai Thai Lan nidm
2010, Viét Nam nam 2011, Malaysia ndm 2012
(FAO, 2013), Mexico nam 2013 (Schryver et al.,
2014) va gan day nhat 13 6 My La tinh nim
2017 (Han, 2017). Tac nhan gay bénh AHPND
duge xac dinh la V. parahaemolyticus (Tran et
al., 2013), V. harveyi (Kondo et al., 2015) va V.
campbellii (Han, 2017). Ba chtng vi khudn nay
déu chia gen pirAB,,- mét loai gen doc gy
AHPND 4§ téom. Diéu d6 cling chi ra, gen sinh
doc t6 gdy AHPND c6 thé lan truyén theo chiéu

ngang gitia cac loai vi khudn (tu V.
parahaemolyticus sang V. harveyi, V.

campbellii) trong cac ao nudi tom théng qua co
ch& QS cua loai vi khudn giy bénh. Muc dich
cta nghién cétu nham xac dinh diéu kién xay ra
cd ch& QS & vi khudn gdy AHPND & tém nudi
nudc lg, déng thdi xac dinh vai tro cia dich chiét
tl vo qué anh hudng dén réi loan truyén thong
tin QS cta vi khudn gay AHPND. Trong moi
trudng ao nudi tdm nude 1g thuong xuyén c6 mat
cac chung thudc Vibrio, trong nghién ctiu nay
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chiing to6i lya chon V. alginolyticus bdi 1& V.
alginolyticus va V. parahaemolyticus la hai
chung vi khuén khi phat trién trén TCBS lan
lugt c6 khuén lac mau vang va xanh. Su khac
biét vé mau sic gitp nghién ctiu dé dang phéan
biét tach dudc 2 chung V. alginolyticus va V.
parahaemolyticus sau khi nu6i chung trong
cung méi truong.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctiu

Vi khuén V. parahaemolyticus giy bénh
AHPND dugc luu giit tai Trung tAm Quan tréc
mdi trudng va bénh thuy san mién Béc
(CEDMA), Vién Nghién citu nuéi trong thiy san
I. Vi khuéin Vibrio alginolyticus trong nuéc 1o
nuoi tom.

MBbi trudng t6i wu ctia vi khuén Vibrio sp. 1a
Thiosulfate Citrate Bile Salts (TCBS), dun sé61
dé ngudi dén 40-50°C réi d6 ra dia peptri dé st
dung nubi cdy vi khudn. Méi trudng nudi cdy co
ban Nutrient Broth (NB) c¢6 b8 sung 2% NaCl,
duogc hép tiét trang 6 121°C trong 15 phut rdi dé
tang sinh vi khudn V.

ngudi dung nudi

parahaemolyticus va V. alginolyticus.
San pham tinh dau qué dudc chiét xuit ti
cdy qué (Cinnamomum sp).

2.2, Phuong phap nghién ciiu

Cac buéc thuc hién nghién citu dude mo ta
bang hinh 1.

Trong 6 éng eppendoft (1, 2, 3, 4 va 5): chtia
300 pL. V. parahaemolyticus va 300 pL V.
alginolyticus. Ong 1 hén hop vi khudn duge cho
vao 100 mL Nutrient broth c6 bé sung 2% NaCl
(NB 2% NaCl) nuéi lic 200 vong/phit trong 29°C
sau 15 gid trang vi khuén lén dia thach TCBS.
Ong 2, 3, hén dich duge séc nhiét 1an lugt 40°C
trong 5 pht, 3 1an va 70°C trong 2 phit 3 lan.
6ng 4, 5 dudc thuc hién tuong tu 6ng 3,4 tuy
nhién c6 bé sung 0,1 pL tinh dau qué truée khi
sbc nhiét. 6ng 2, 3, 4 va 5 tiép tuc nudi & 29°C
trong 3 h trudc khi trang trén dia thach TCBS.
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V. parahaemolyticus lwu ttr td -80°C

Kiém tra lai sinh hoa bang
API20E va PCR

Nwéc lo nudi tdm

v

Chon khuén lac mau vang

—

Bdng V. parahaemolyticus
gay bénh AHPND

l Phan lap, dinh danh loai theo
phuwong phap truyén thdng va

Phan tich PCR c¢6 két

test API20E qua am tinh véi AHPND

'

CAy ria vi khuén lén TCBS

—— ————

Két qua dwoc V. alginolyticus

A

JV

khéng gay bénh AHPND

Chon 1 khuan lac téng sinh trong > Chuan bi 5 éng eppendof
Nutrien broth bd sung 2% NaCl
| | | I
Ong 1 Ong 2 Ong 3 Ong 4 Ong 5

v

Céy trang 1&n dia thach TCBS, 0 & 29°C trong 24 h

P—

\

Chon khun lac xanh (V. parahaemolyticus )

Chon khuan lac vang (V. alginolyticus)

-

Phan tich PCR x&c dinh mau dwong/am tinh AHPND

e

v

Két luan

Hinh 1. Cac buéc thyc hién nghién ctu

Phan tich vi khuan gdy bénh AHPND béing
ky thuat PCR: st dung cidp mdi AP3 (F:
ATGAGTAACAATAAAACATGAAAC; R:
GTGGTAATATTGTACAGAA) dudc cong bd béi
Sirikharin et al. (2014). Cap méi AP3 da khuéch
dai doan gen 336 bp ctia gen Toxin giy hoai ti
gan tuy cdp 6 tom, chu ky nhiét cua phan tng
PCR dugc ap dung nhu sau: 95°C (5 phut), [35
chu ky (94°C trong 1 phut, 53°C trong 30 giay
va 72°C trong 40 giay)]l, 72°C (5 phut) va 4°C

(0). San pham PCR dugc dién di trén thach
agarose 1% trong dung dich 1X TAE va doc két
qué duéi dén UV.

3. KET QUA VA THAO LUAN

3.1. Quorum sensing giita vi khuin gay
AHPND va vi khuin khong gay AHPND

Trong nghién ctu nay vi khudn Vibrio
parahaemolyticus c¢6 khuén lac mau xanh khi
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Ghi chii: A: Pic diém sinh héa cua V. parahaemolyticus va V. Alginolyticus; B: xdc dinh chiing vi khudn gdy AHPND béng ky

thuat PCR.

Hinh 2. Pic tinh cta vi khuidn

phat trién trén méi truong thach TCBS, mau
xanh do vi khudn khong c6é kha nang 1én men
dudng saccarose va rd rang phan ting dudng 4
o6ng mang ma SAC c6 mau xanh (Hinh 1A). V.
alginolyticus c6 khuan lac mau vang trén TCBS
do vi khuén d& 1én 1én men dudng saccarose tao
ra mau vang d 6ng tuyp mang ma SAC & test
API20E (Hinh 2A). Két qua phan tich bang ky
thuat PCR véi cap moéi AP3 (khuéch dai gen
toxin gy hoai tli gan tuy c4p 6 tom) da chira V.
parahaemolyticus la tac nhan gdy AHPND va V.
alginolyticus khong phai 1a tac nhan gay bénh
AHPND (Hinh 2B).

Nubi ting sinh chung trong méi trudng long
2 chung vi khudn V. parahaemolyticus va V.
200
vong/phut, sau 15 h dinh lugng 14y riéng 1é

alginolyticus ¢ diéu kién 29°C, lic
khuédn lac xanh va vang phan tich PCR véi cip
mdi AP3. Két qua cho thdy khuén lac xanh (V.
parahaemolyticus) xuét hién vach c6 kich thudc
336 bp trung khép véi d6i chimg ducng trong
khi d6 khuén lac vang (V. alginolyticus) khong
c6 vach nao xudt hién trén ban gel tucng ting
doi
alginolyticus khong nhan dudgc tin hiéu phan tu

véi chiing am, diéu d6 chtng to V.
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gay bénh AHPND tu V. parahaemolyticus (Hinh
3). Bén canh d6, khi hén hop 2 chtng vi khudn
dugc séc nhiét 3 1an 6 40°C va 70°C lan lugt
tuong ting 5 phut va 2 phut thi két qua cho thay
V. V.
parahaemolyticus déu xuédt hién vach duong
tinh trén ban gel véi kich thuée 336 bp (Hinh 3).
Nhu vay, ré rang V. alginolyticus d4 nhan phan
ti tin hiéu gen sinh toxin gy AHPND & tom

cd 2 chung alginolyticus  va

nudi nuée 1g tit V. parahaemolyticus trong diéu
kién soc nhiét do 40°C va 70°C. Diéu kién méi
truong cé vai trd quan trong anh hudng dén qua
trinh phat va nhan théng tin (QS) caa vi khuén
gy bénh da dudc mot s6 nghién ctu ching
minh va chi ra, § méi mét loai, chting vi khuédn
gay bénh khac nhau chiu tac dong cua diéu kién
moi truong khac nhau. Co ché QS phat va nhan
thong tin cta V. vulnificus chiu dnh hudng cta
ham lugng glucose, dinh dudng (McDougald et
al., 2006) va nhiét d9, suc khi, thdi gian (1) nudi
cay (Hilton et al., 2006). D61 véi V. cholerae co
ch& QS xay ra khi mat d6 vi khudn da 16n, vi
vay QS phu thudc vao mat doé ctua chinh vi
khuén d6 trong méi trudng (Kamruzzaman et
al., 2010).
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D3i chirng

7 8

400bp
300bp

Ghi chi: 1, 3 va 5: V. alginolyticus; 2,4 va 6: V. parahaemolyticus, 7 déi chiing 4m, 8: déi chiing duong.
Hinh 3. AHPND xac dinh trong diéu kién nuéi lic va séc nhiét

3.2. Anh huéng cta tinh diu qué dén qua duge tin hidu gen toxin gdy AHPND tu

trinh quorum sensing cua vi khuin V. parahaemolyticus. Vi viy, 6 ndi dung nay
Tt k6t qua nghién ctu 6 ndi dung néu trén,  nghién ctu tap trung ¢ thi nghiém nhiét d640°C

xdc dinh duge & diéu kien 29°C 1ic 200 (5 phut) va 70°C (2 phit). V6i méi truong nudi
vong/phut, sau 15 h V. alginolyticus khéng nhan cdy vi khuén c6 bs sung tinh dau qué (0,1

D3i chirng

3

1 va 3: V. alginolyticus;
2 va 4: V. parahaemolyticus, 5 d6i chirng am,
6 déi chirng dwong

Ghi chii: A: Khudn lac moc sau séc nhiét va c6 bo sung tinh ddu qué, B: khudn lac thu phan tich AHPND

N . ~ n* LN N » A . A ~ N A N A g
Hinh 4. Vi khuan so6c nhiét va c6 bo sung tinh dau qué vao méi truong nudi cay
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uL/150 uL), két qua phan tich PCR véi cap moi
AP3 cho thay V. parahaemolyticus xuat hién
vach duong tinh c6 kich thuéec 336 bp va V.
alginolyticus khong xudt hién vach 6 ban gel
(Hinh 4B). Diéu d6 chiing té tinh dau qué da cé
anh hudng téi hé théng giao tiép dic hiéu QS
ctia vi khuéin lam V. alginolyticus, 1am ching
khong tiép nhan duge thong tin cua gen pirAB,,
gdy bénh AHPND 6 tém nuée lg tu V.
parahaemolyticus. Két qua nghién ctu buéc dau
trung hop v6i nghién citu cia Aparna et al
(2014) khi chi ra tinh diu vé qué c6 hiéu qua tc
ch& qua trinh QS cta vi khuén Serratia va diét
khudn Pseudomonas (Aparna et al, 2014). Két
qua c6 gia tri thuc tién, 13 huéng gdi mé cho
nghién ctu ti€p vé viéc tao san phdm c6 ngudn
gdc thdo dugc 1a qué c6 hiéu qua phong bénh
AHPND 4§ tém.

Mbt s6 nghién ctu chi ra san phdm tach
chiét tu thao dudc c6 chia ciac hop chat chong
QS théng qua viéc ngén chan tao tin hiéu hoic
truyén tin QS cta vi khuin giy bénh.
Methanolic t& cady ché dé
(Phyllanthus amarus) 6 Trung Quéc khi st
dung gia tdng nong d6 sé c6 hiéu qua lam giam

rang cua

kha ning lan truyén, san xudt pyocyanin, mot
biéu hién doc luc caa vi khudn (Priya et al.,
2013). Ngoai ra, hoat chat chiét xuit tu cay
phuc linh (Poria cum Radix pini/Poris cocos),
bach chi (Angelica dahurica), cu ly (Rhizoma
cibotii) va kinh giéi (Schizonepeta tenuifolia)
dugc chiét xuédt bing hexan, chloroform va
methanol déu 1am gidm lan truyén va san xuit
pyocyanin ctia vi khudn Pseudomonas
aeruginose PAO1 (Chong et al., 2018).

4. KET LUAN

V. alginolyticus da tiép nhan gen toxin gy
bénh AHPND ti V. parahaemolyticus trong
diéu kién nudi cay c6 soc nhiét 3 1an 6 40°C (5
phut) va 70°C (2 phut) théng qua co ché QS
(quorum sensing-giao tiép ctia vi khuén).

Tinh d4u v6 qué st dung vdi liéu 0,1 pL/600
pL da 1am réi loan hé théng giao tiép dac hiéu
QS ctia vi khuén lam cho V. alginolyticus khong
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ti&ép nhan dudc thong tin ctia gen toxin gay bénh
AHPND 4 tém nuéc 1g ti V. parahaemolyticus.

5. DE XUAT

Kiém tra su truyén gen toxin gy AHPND
tit V. parahaemolyticus sang vi khudn V.
alginolyticus & diéu kién mat do vi khuén cao.

Xac dinh lidu st dung t6i thiéu tinh dau
qué c6 hiéu qua tc ché QS cua vi khudn gay
bénh AHPND.
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