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Tém tit: Nudi trong thiy san & Viét Nam da va dang phat trién manh trong nhitng nim gan day
va tré thanh nganh kinh té quan trong ddi v6i nén kinh té chung cua dat nudc. Tuy nhién, ngudi
nudi trdng thuy san thudng phai dbi diu voi nhitng tén that ning né do dich bénh gay ra.
Trong sd cac nhom vi sinh vét gdy bénh thuy san thi cac vi khuan thudc chi Vibrio (cac vibrio)
dugc biét dén nhidu nhit 12 nguyén nhan gy ra nhiéu loai bénh va gay chét cho thuy hai san.
Khéang sinh va hoa chét da duoc st dung dé phong tri bénh cac bénh gay ra do cac vibrio trong
thoi gian dai, din dén tinh trang “nhon thudc”, 1am cho cac bénh tré nén phirc tap, kho chira hon,
va moi truong nudi ton du khang sinh. Do vdy, can co cac giai phap phon;s trj bénh thay thé cho
khang sinh. M¢t trong nhiing gidi phap tiém nang la tac dong dén he thong quorum sensmg cua
cic vi khudn vibrio. Trong nghién ctru nay, chung t6i da tim hiéu cach chuyen plasmid
pCR2.1QRR mang chu tric gen grr-vibrio trc ché quorum sensing vao té bao vi khuan Vibrio
parahaemolyticus PAM17 bang phuong phap dién bién nap. Sau bién nap, ty 16 khuan lac thu
duoc mang plasmid chira gen 1a 5/20, chung to viéc chuyen cAu tric gen bang phuong phap dién
bién nap 1a kha thi. Chung mang plasmld tai tb hop hiu nhu mat kha ning di dong, va suy glam
kha nang tao biofilm 2 14n so véi chung goc (kleu dai) va chung chi mang vector. Nhu vay, két qua
chuyén gen ciing cho thay rd tac dung trc ché quorum sensing & vi khuén V. parahaemolyticus ciia
cu triic gen grr-vibrio.

Tir khéa: Uc ché quorum-sensing, bénh thuy san, vibriosis, vi khuan Vibrio.

1. Mé dau

Nganh nudi trong thuy san, Von dong vai tro
quan trong d6i voi nén kinh té qudc dan cua
Viét Nam, thuong phai dbi dau véi nhimg t6n
that ning né do dich bénh gay ra. Trong s cac
nhom vi sinh vat gay bénh thuy san thi cac vi
khudn thudc chi Vibrio (thuong goi tit 1a cac
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vibrio) dugc biét dén 1a nguyén nhan giy ra
nhiéu loai bénh (goi chung la cac bénh vibriois)
v6i ty 18 gy chét cao cho thuy hai san [1].
Ciing nhu cac nhom vi khuan khéc, cc vibrio
xam nhiém vao vat chu va phat trién dén mot
mic do nhat dinh vé sb luong té bao, s& gay
nén cac tén thuong cho vat chu nhu: gay hoai tir
mod, gdy phu né, xuat huyét da day,... sau do
lam giam strc song cua vat chi, va giy chét [1].
Dé kiém soat cac bénh thuy san do vi khuén noi
chung va cac vibrio noi riéng gay ra, bién phap
thong thuong trude day 1a st dung cac thude
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khang sinh. Tuy nhién, v6i sy lam dung thube
khang sinh dan dén nguy co khang thudc ngay
cang cao ctia vi khudn va hé qua 1a viéc sir dung
thudc khang sinh trong san xudt thity san bi cAm
boi nhiéu nude trén thé gidi, mot nhu cau cip
thiét dat ra 1a can tim kiém nhiing giai phap méi
“phi khang sinh” dé kiém soat cac tac nhan giy
bénh thiy san, bao gdm ca cac vibrio.

Con dudng ma cac té bao vibrio lién lac véi
nhau qua cac phén tir tin hiu chinh la quorum
sensing [2]. Nhd quorum sensing, vi khuén cé
thé kich hoat cdc gen md hoa cho cac protein
tham gia vao sy hinh thanh mang sinh hoc, tao
bao tlr, phat sang, san Xuét khang sinh, tiét ra
cac doc td... Nhu vay, dé 1am bét hoat cac gen
gdy doc thi viéc lam gian doan hé thong
quorum sensing c6 thé dugc coi 1a mot hudng
di méi “phi khang sinh” dé phong chdng cac
bénh vibriois.

Dya trén nhitng cong bd trudc diy va
nhitng hiéu biét vé co ché phén tir cua quorum
sensing, chung t6i da thiét ké va tao thanh cong
mot cdu triic gen lam e ché quorum- sensing ¢
vi khuan Vibrio va nhan dong trong vi khuan
E. coli, ki hi€u 1a gen grr-vibrio. Tuy nhién, tac
dung thuc su cta cu trac gen ndy & vi khuén
Vibrio can dugc kiém ching. Vi viy, trong
nghién clru ndy, chung t6i tim giai phap phu
hop dé chuyen va biéu hién ciu tric gen ndi trén
vao vi khudn Vibrio, dai dién 1a Vibrio
parahaemolyticus, 10ai giy bénh thuy san tiéu biéu.

2. Vit liéu va phwong phap
2.1. Vit liéu

Plasmid pCR2.1QRR (duogc tao bing cach
chén doan gen grr-vibrio c6 kha nang gay trc
ché quorum-sensing & vi khuan Vibrio da duoc
thiét ké truéc day vao plasmid pCR2.1 (trong
bd “TA cloning kit with pCR™2.1 vector”,
Thermo Scientific, My) va nhan dong trong
E. coli). Ching vi khuan Vibrio
parahaemolyticus  PAM17  (NBRC12711,
NBRC, Nhat Ban) dugc st dung trong nghién
ctru. Cac hoa chit sinh hoc phén tir st dung cho
thi nghiém dién bién nap va kiém tra san phdm

sau bién nap nhw: DreamTaq Green PCR
Master mix 2X (Thermo, M¥); mdi xudi M13F
(5’-GTA AAA CGA CGG CCA GT-3’, cung
cdp boi IDT, M§); mdi ngwoc BamHIR
(5’-GGA TCC AAA AAA AGC CAA CCA-3,
cung cép bdi IDT, My); HydraGreen Safe DNA
Dye 20.000X (ACTGene, My). Ngoai ra, nghién
ctru con sir dung cac hoa chit khac: Agarose, moi
truong Luria Bertani (LB) dwoc cung cip boi
Sigma, Merk.

2.2. Phuong phap

2.2.1. Pién bién nap

Chuan bi té bao: mot khuan lac chung
Vibrio parahaemolyticus PAM17 dugc ciy vao
100 ml moi truong LB dich thé chira 3% NaCl,
nudi lic qua dém (16 gio) & 37°C. Sau do, 200
ul dich nuéi lic d6 cho vao 30 ml mdi trudng
LB 3% NaCl tiép tuc nuéi lic & 37°C cho dén
khi dat gia tri ODgponm ~ 0,8 - 0,9. Ly tdm 6000
vong/ phut trong 15 phut & 4°C, bo dich nbi, thu
can. Can duogc hoa tan lai b?mg 30 ml dém EB
(0,5 M sorbitol, 0,5 M manitol, 10% glycerol)
lanh. Lap lai budc ly tdm, thu can va bd sung
dém EB 3 lan, cubi cung thu cén té bao va hoa
tan can bang 200 ul - 600 pl dém EB lanh, thu
dugc té bao kha bién.

Bién nap: 200 ul té bao kha bién duoc tron
v6i 10 pul plasmid chtra doan gen thiét ké, tron
déu va u trén nude da trong 10 phat, dit vao
may dién bién nap (Gene Pulser Xcell™
Electroporation Systems, Bio-Rad, My) va thiét
18p hi€u dién thé phu hop. Hat nhe nhang mau
ra dng eppendorf va bd sung ngay 450 pl LB
3% NaCl vao hdn hgp vira xtr Iy xung dién,
dem u 37°C trong 45 - 60 phat. Lay 100 pl té
bao vira dugc 0 ¢ trén dem cay trai 1én dia petri
chita mdi truong LB 3% NaCl chira 1% khang
sinh ampicillin, nudi trong ti 4m 37°C qua dém.
Sau khi dia céy trai da@ moc lén cac khuan lac,
chon mot s6 khuén lac va kiém tra su ¢O mat cua
plasmid tai t6 hop bang phuong phap PCR.

2.2.2. Kiém tra san pham bién nap

Viéc tach plasmid tir cac khuén lac thu dugc
sau bién nap duoc thuc hién theo David S
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Holmes [3]. Chon mot s6 khuén lac da moc lai
trén dia moi truong LB 3%NaCl chioa khang
sinh, dé nhan sé luong té bao bang cach cdy ria
lai trong diéu kién vo trung trén dia méi truong
LB 3%NaCl nuéi qua dém ¢ 30°C. Té bao dugc
thu va pha lodng bang nudc MiliQ vo tring va
xur 1y nhiét & 100°C trong 5 phit, sau d6 dem ly
tdm 8000 vong/phut trong 15 phut. Plasmid tai
t6 hop trong dich néi dugc phat hién bang phan
tmg PCR vé6i cip mdi MI13F & BamHIR dé
kiém tra su c¢6 mat cua doan gen grr-vibrio.
Thanh phin phan tng: Taq PCR mix 12,5 pl;
mdi xudi MI3F (10 puM) 1 pl; mdi nguoc
BamHIR (10 uM) 1 pl; ADN template 1 pl;
nuée PCR 9,5 pl; tong thé tich phan tng 25 pl.
Chu ky nhiét (1: 95°C 5 phut; 2: 95°C 45 giay,
52°C 45 giay, 72°C 1 phat, lap lai 30 chu ky; 3:
72°C 5 phat).

2.2.3. Kiém tra biéu hién kiéu hinh cia
chung tdi t6 hop

Viéc kiém tra biéu hién kiéu hinh cta chung
V. parahaemolyticus tai to hop dugc thyc hién
bang phuong phap nudi cdy vi sinh vat truyén
thong trén moi truong LB 3% NaCl, quan sat
hinh thai, danh gia kha nang di dong va danh
gia kha nang tao biofilm.

Kha nang di dong (boi) cua
V. parahaemolyticus va V. parahaemolyticus tai
t6 hop duogc kiém tra va so sanh bang cach cdy
chdm bang tim v6 tring trén moi trudng LB
3% NaCl: 0,2% agar, trong thoi gian 24 gio.

Khé nang tao biofilm cua cac ching dugc
kiém tra trén co s¢ tham khao phuong phap cua
Elexson va cong su [4] va co su cai bién dé phu
hop véi didu kién thuc té. Phuong phéap cu thé
nhu sau: Nudi lic ching V. parahaemolyticus
tai to hop trong moi truong LB+ mudi bién (ti
1¢ 1:1). Hat 500 pl dich nudi cdy vao mdi dng
eppendorf va nudi trong ta 4m 37°C trong
khoang 40 gio. Gan bd dich ndi va thu can té
bao bam trén thanh dng. Rira sach 3 lin bang
dém PBS dé loai bo tat ca té bao khong bam
trén biofilm. Thém 500 pl nudc cit vao ong,
tron manh bang may vortex cho té bao tan déu.
Do ODjgonm dé xac dinh luong té bao tao thanh
trong biofilm ctia mdi ching.

3. Két qua va thao luin

3.1. Dién bién nap

Hinh 1. Hinh anh khuan lac Vibrio parahaemolyticus
sau khi bién nap va nuéi cy trén méi truong LB 3%
NaCl ¢6 bd sung ampicillin (khuan lac tring nho
& dAu mii tén).

Hinh 2. Hinh anh dién di sin pham PCR plasmid bang
cip mdi (M13F & BamHIR). DC+ 14 ddi chimg duong
(bing san pham PCR cua pCR2.1QRR). PBN 14 bing
san pham PCR cua V. parahaemolyticus tai to hop, co
kich thu6c san pham trong duong véi kich thude san
pham ddi chimg duong.

Sau khi bién nap bang xung dién, cac té bao
kha bién dugc nudi cdy trén moi truong LB 3%
NaCl chira 1% khang sinh ampicillin, nhi¢t do
37°C vasau 16 gio trén dia d xuat hién nhimg
khuén lac c6 mau duc (Hinh 1). Sau khi tach
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plasmid cua hon 20 khuan lac moc trén dia, da
thu duoc 5 dong khuédn lac tai t& hop (mang
plasmid pCR2.1QRR), dya trén két qua kiém
tra sy co mit cia gen grr-vibrio bang PCR.
Chung t6i da lga chon ra mot dong khudn lac tai
t6 hop cho két qua rd nét nhat, ki hiéu 1a PBN
(Hinh 2) dé phuc vu cho cac nghién ciru tiép theo.

3.2. Biéu hién kiéu “hinh cua chung Vibrio
parahaemolyticus tdi té hop

3.2.1. Kha nang di dong

Két qua thi nghiém thir kha ning di dong
trén mdi truong thach ban long cho thiy kha
nang di dong cua chung V. parahaemolyticus
tai t6 hop (PBN) giam hon nhiéu so véi ching
V. parahaemolyticus PAM17 ban dau (Hinh 3).
Dbi chimg (chung dugc bién nap vdi vector
pCR2.1, nghia 1a khong mang cau tric gen uc
ché quorum sensing) khong hé mét kha ning di
dong (xem chung VP-, Hinh 3), chung t6
plasmid khong gay ra anh huong gi.

3.2.2. Kha nang tao mang sinh hoc (biofilm)

Thi nghiém dugc thuc hién ca trong 6ng
eppendorf (vat li€u polypropylene) va éng
nghiém (vat liéu thily tinh) dé danh gia mirc do
tao biofilm trén mdi loai bé mit vat lidu khac
nhau. Trén ca 2 loai vat liéu, ching PBN déu

A

tao biofilm it hon. biéu nay duogc thé hién qua
hinh anh thyc t& (Hinh 4) va két qua do lugng té
bao tao thanh biofilm: Lugng té bao tao thanh
biofilm cia chung V. parahaemolyticus PAM17
(chi mang vector pCR2.1) va chung
V. parahaemolyticus ddi chung (v6i ODgoonm
tuong ung la 0.18 £ 0.03 va 0.178 £+ 0.03)
nhiéu hon gép hon 2 14n so v&i lugng té bao tao
thanh biofilm cta chung V. parahaemolyticus
tai to hop (ODgoonm = 0,076 £ 0,02).

Hinh 3. Khé nang di dong trén moi truong LB 3% NaCl
ban long. Chu thich: V. para- 1a ching Vibrio
parahaemolyticus dugc bién nap plasmid pCR2.1.
V. para 1a ching Vibrio parahaemolyticus PAM17.
Chung PBN (PBN) 1a chung Vibrio parahaemolyticus
tAi t6 hop. (Nén tang kich thudc cua cac chu thich
hinh 16n hon).

(B)

Hinh 4. Kha nang tao mang sinh hoc trong méi truong LB dich thé ctia (PBN) va chung Vibrio parahaemolyticus
PAMI7 (V. para). (A) 1a hinh anh nu6i tinh trong ong eppendorf. (B) la hinh anh nuéi tinh trong 6ng nghiém.
Chu thich: Trén thanh dng eppendorf, biofilm ctia ching V. parahaemolyticus PAM17 day va lan rong hon, con biofilm
ctia ching PBN it v mong hon. Két qua tuong tu nhu vay trén thanh éng nghiém.
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4. Thao luan

Nhin chung, c6 thé thiy rd nhimng khéac biét
vé biéu hién kiéu hinh coa chung
V. parahaemolyticus tai t6 hop so v6i ching
gbc (kiéu dai). Két qua kiém tra kha ning di
dong cho thdy, kha ning boi - swarming cua
ching tai t6 hop gan nhu khong con biéu hién.
Kha ning hinh thanh biofilm cta chung tai to
hop ciing di giam di nhiéu so v6i ching gbc
ban dau. Tir nhitng két qua nay, ching toi co
thé dua ra gia thuyét ring, chinh doan gen thiét
ké duoc dua vao té bao di tac dong dén quorum
sensing cua chung V. parahaemolyticus va lam
nén sy thay d6i vé biéu hién kiéu hinh cua
chung tai t6 hop so v6i chung gbc. Diéu nay rat
phi hop v6i nhiing cong bd trudc diy vé
quorum sensing & cac vibrio. Vibrio
parahaemolyticus trai qua bién ddi nao d6 s&
hinh thanh nén 2 dang khuan lac khac nhau:
opaque (OP) va translucent (TR) [5]. Dang
khuan lac TR 14 dang khuan lac c6 mau tring
trong, ¢6 xu huong lan rdng ra xung quanh;
dang nay c6 kha ning gay doc. Dang khuén lac
OP 14 dang khuan lac ¢6 mau trang duc, khong
lan ra xung quanh; dang nay it gay doc [6].
Theo nghién ctru cia Enos-Berlage va cong su
nam 2005, dang khuén lac OP hinh thanh mang
capsule day xung quanh t& bao, 16p
polysaccharide cua capsule (CPS) nay lam cho
khuan lac ¢6 do dinh va mau duc [7]. Dbi chiéu
co thé thy khuén lac chung
V. parahaemolyticus PAM17 ¢6 dang khuén lac
TR, con ching V. parahaemolyticus tai to hop
c6 dang khuén lac OP. Tur su thay doi vé su
biéu hién ra kiéu hinh, c6 thé suy nguoc lai
réng, doan gen thiét ké duoc dua vao té bao da
c¢6 tac dung 1am han ché quorum sensing cua
chung V. parahaemolyticus tai td hop.

5. Két luan
Trong nghién ctru ndy, chung t6i da chuyén

thanh cong plasmid tai t6 hop di mang gen
qrr-vibrio gy uc ché quorum sensing vao té

bao chung V. parahaemolyticus PAM17 bang
phwong phap dién bién nap. Nhu vy, chung toi
da xdy dung duoc phuong phap lam nén ting
cho cac nghién ctru tuong ty vé sau. Bén canh
do, chung to61 da budce dau danh gia duoc su
biéu hién kiéu hinh ctia ciu trac gen grr-vibrio
trén chung V. parahaemolyticus tai t6 hop. Két
qua cho thiy ching nay bi han ché kha ning di
dong va giam kha nang hinh thanh biofilm,
dong nghia vai gia thuyét rang sy biéu hién cau
trac gene grr-vibrio ¢6 tac dung wc ché
quorum sensing cua vi khuén
V. parahaemolyticus.
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Development of a Method to Transfer a Quorum-Sensing
Inhibiting Gene Construct Into a Vibrio parahaemolyticus Strain
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Abstract: In recent years, aquaculture in Vietnam has been expanding and becoming an important
domestic economic sector. However, diseases of aquaculture animals are always a great threat to this
industry. Vibrios - a group of aquatic bacterial pathogens, are known for causing serious diseases
(vibriosis) and killing aquatic organisms. Due to the long-term use of antibiotics and chemicals to treat
vibriosis and other diseases, antibiotic-resistance has widely spread among pathogens, leading to
complicated developments of diseases, difficulties in treatment and the increasing antibiotic residues
in the environment. Therefore, other preventive methods replacing the use of antibiotics is urgently
needed. A potential approach is to interrupt the quorum sensing processes in vibrios. In this study, we
investigated the method of electroporation for transferring pCR2.1QRR plasmid harbouring grr-vibrio,
a gene cluster designed previously that potentially inhibits quorum sensing in vibrios, into cells of
Vibrio parahaemolyticus strain PAM17. The ratio of the number of plasmid-carrying colonies to the
total number of grown colonies was 5/20, suggesting that the use of electroporation for the plasmid
transfer is feasible. The recombinant strain almost lost its mobility, and its capability of biofilm
formation was 2-fold reduced in comparison with those of the origninal strain (the wild type) and the
strain carrying only the vector. Thus, the results clearly showed a quorum-sensing inhibitory effect
confered by grr-vibrio.

Keywords: Quorum-sensing, aquatic animal diseases, vibriosis.



