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SUMMARY

APPLICATION OF MULTIPLEX-PCR TECHNIQUE FOR DETECTION OF
VIBRIO CHOLERAE, VIBRIO PARAHAEMOLYTICUS AND THEIR VIRULENCE
GENES FROM SEAFOOD

The objective of this study were to compare the ability to detect V. cholerae and V.

parahaemolyticus by conventional methods using TCBS (Thiosulfate Citrate Bile Salts
Sucrose), CAV (CHROMagar™ Vibrio) medium and PCR method; and also to identify the
presence of virulence genes of V. cholerae, V. parahaemolyticus from fresh seafood by using
m—PCR technique. A total of 313 samples (126 from fillet fish, 52 from shrimp and 135 from

clam) were collected at Center of analytical services and experimentation in HCMC.

Keywords: Vibrio cholerae, Vibrio parahaemolyticus, virulence gene; fresh shrimp, fish fillet

and clam product.

1. DAT VAN DE

An toan vé sinh thyc phim néi chung va an
toan san phim nuéi trdng thiry san noi riéng
14 vAn d& quan tdm hang diu cuia nhiéu
quéc gia ciing nhu cic thi truong thuc
phim trén thé gi6i trong d6 c6 Viét Nam.
Viéc str dung ciing nhu tiéu thu san phim
thiy hai san khong an toan thuong gay ra

cac truong hop ngd doc nghiém trong.
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Nhém Vibrio duge biét nhu 1a tic nhan
chinh gay ngd doc thuc phim trong cac san
phim thuy hai san twoi séng. Trong nhitng
loai Vibrio gay bénh, nguoi ta thuong quan
tam dén V. cholerae va V. parahaemolyticus.
Do d6, tAm soat sy hién dién cta cac loai vi
khuén c6 kha ning gy ngd doc thuc phdm
cho nguoi tiéu thu san phim thay hai san

twoi la van d€ can dat ra thuong xuyén



nhim goép phin vao viéc bao vé sirc khoe
cong ddng. Trong chuong trinh tim soat do,
viéc phat hién nhanh va chinh xac V.
cholerae, V. parahaemolyticus 13 mét yéu
cau rat can thiét. Muyc tiéu nghién ctru cua
chiing t6i la so sanh kha nang phat hién V.
parahaemolyticus, V.  cholerae  bang
phuong phap truyén théng st dung moi
truong phan 1dp TCBS (Thiosulfate Citrate
Bile Salts Sucrose), CAV (CHROMagar™
Vibrio) va phuong phap PCR. Ngoai ra
trong cac nghién ctru nay chung toi c6 kiém
tra kha ning st dung k¥ thuit m—PCR dé
phat hién cac gen doc luc cua vi khuén V.
parahaemolyticus va V. cholerae trong san
phim thary hai san.

2. PHUONG PHAP — THUC NGHIEM
2.1. Chuén bi miu

Co 313 mau (fillet c&:126; Tom:52;
Nghéu:135) thanh phim thuy hai san twoi
hodac doéng lanh dugc thu thdp tir dich vu
phan tich tai Trung tdm Dich vu Phan tich
Thi nghiém TP. H5 Chi Minh.

2.2. Phan lap V. cholerae, V. parahaemolyticus
V. cholerae, V.parahaemolyticus dugc phan
lap tr cac mau khao sat theo ISO/TS
21872-1:2007 [4]

2.3. Ly trich DNA

Dbi voi dich ting sinh, 1dy 1 ml cho vao
eppendorf. Di v6i cac chung di kiém tra
sinh hoa, dung que cy tron ldy mot vong
khuén lac trén thach NA cho vao Eppendorf
chira sdn 1 ml nudc cit vo trung. Quy trinh
ly trich DNA dugc thuc hién theo bd kit

cia Cong ty TNHH Coéng nghé Sinh hoc
Khoa Thuong.

2.4. Phat hién V. cholerae, V. parahaemobticus,
gen cixA, rfb cia V. cholerae va gen tlh, tdh cia
V. parahaemolyticus

- K§ thuat m-PCR duogc thuc hién véi DNA
tir hai ngudn gdc: DNA ly trich truc tiép tir
dung dich ting sinh ctia mau khao sat va
DNA ly trich tir cac ching V. cholerae, V.
parahaemolyticus sau khi da dinh danh
bang thir nghiém sinh hoéa. Quy trinh dwoc
thuc hién véi 3 phan ing m-PCR.

- Phan tmg m-PCR1 duoc sir dung dé xac
dinh sy hién dién cua V. cholerae, V.
parahaemolyticus trong mau khao sat bang
cach st dung hai cip mdi [3]. Cac miu
duong tinh vo1 V. cholerae, V. parahaemolyticus
dugc ghi nhan va tiép tuc thuc hién phan
ung m-PCR2 va m-PCR3.

- Phan tmg m-PCR2 str dung 3 cip mdi, cip
moi thir nhat duoc thiét ké dwa vao gen
ctxA dac trung cho V. cholerae, cap mdi thir
2 va thir 3 duoc thiét k& dé phan biét hai
serogroup O1 va 0139 dua vao trinh tu cla
gen rfb [1] dé xac dinh serogroup O1 va
0139 cua V. cholerae.

- Phan tmg m-PCR3 duoc thuc hién dé phat
hién gen tlh, tdh cta V. parahaemolyticus
béang cach st dung hai cap mdi [2]. Trinh tur
cta cac doan mdi va kich ¢& san pham PCR

dugc trinh bay ¢ Bang 1.
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Bdng 1. Trinh tir nucleotid ciia cdc doan moi trong cdc phan vmg m-PCR

Kich¢6 Phan

Xac dinh Primer Trinh ty 5° -3’ , Ngudn
(bp) ung
AAG ACC TCA ACT GGC GGT A
Ve.sodB-F
V. cholerae GAA GTG TTA GTG ATC GCC AGA 248
Ve.sodB-F Tarr
GT
m-PCR1 va cs,
Vp.flaE-T9F GCA GCT GAT CAA AAC GTT GAG 2007
. T 897
parahaemolyticus Vpflak
34R  ATT ATC GAT CGT GCC ACT CAC
CTC AGA CGG GAT TTG TTA GGC
ctxA-F - ACG
ctx A 302
ctxA-R TCT ATC TCT GTA GCC CCT ATT
ACG Alam
Olrfb-F GTT TCA CTG AAC AGA TGG G m-PCR2 " vics,
Ol rfb 192 2006
Olrfb-R  GGT CAT CTG TAA GTA CAAC
0139rfb-F AGC CTC TTT ATT ACG GGT GG
0139 rfb 449
0139r/h-R  GTC AAA CCC GAT CGT AAA GG
AAA GCG GAT TAT GCA GAA GCA
th-F CTG
tlh 450
thh-R GCT ACT TTC TAG CAT TTT CTC .
TGC Ba
m-PCR3 va cs,
GTA AAG GTC TCT GAC TTT TGG 1999
tdh-F AC
tdh 270

tdh-R~ TGG AAT AGA ACC TTC ATC TTC

ACC

2.5. Thanh phin va quy trinh nhiét cia
cac phan tng m-PCR

Thanh phin phan tng m-PCR gbém 2 Ul
AmpliTaq Gold; 0,2 mM dNTP; 1,5 mM
MgCly; buffer 1X; 0,5 pl mdi doan moi
(ndng dd 0,625 uM); 5 ul DNA khudn miu

va nude cat khir ion vira du thé tich 25 pl.
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Quy trinh nhiét ctia phan tng m—PCRI1:
93°C/15 phat (1 chu ky); 92°C/40 giay,
57°C/1 phat, 72°C/1,5 phat (35 chu ky);
72°C/7 phut (1 chu k).

Quy trinh nhiét ctia phan tng m—PCR2:
95°C/5 phat (1 chu ky); 95°C/30 giay,
50°C/30 giay, 72°C/1 phat (40 chu ky);
72°C/6 phut (1 chu k).

Quy trinh nhiét ctia phan tng m—PCR3:
94°C/3 phat (1 chu ky); 94°C/1 phut,



58°C/1 phat, 72°C/1 phat (30 chu ky);
72°C/5 phut (1 chu k).

2.6. Dién di va doc két qua

San phim PCR dugc dién di trén gel
agarose 1,5% c6 chira 1 pg/ml ethidium

bromide trong TBE. Thang ladder ciing
duoc dién di d(‘Sng thoi. Thoi gian dién di la
35 — 40 phat ¢ 100 V va 100 mA. Sau do
chup hinh gel véi tia UV bang may chup
gel Ingenius (Hinh 1, Hinh2 va Hinh 3).

8§ 0 10 11 1213 1415 16

449 (0139173)
/302 (ere d)

F i

/192 (0177)

Chii thich: 1: Thang chudn 100 bp; 2: Déi chimg dwong;
3: Doi chirng dm; 4-16: Mau khao sdt
Hinh 1. Két qua phat hién V. cholerae, V. parahaemolyticus bang phan vmg m-PCR1
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Chii thich: 1: Thang chudn 100 bp; 2: Péi chirg dm;
3: Doi chirng dwong; 4-16: Mau khdo sat
Hinh 2. Két qua phat hién cdc gen doc luc ciia V. cholerae bang phan g m-PCR2
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Chii thich: 1: Thang chudn 100 bp; 2: Déi chimg dwong;
3: Doi chitng dam; 4-15: Madu khao sdt
Hinh 3. Két qua phat hién cdc gen doc lic ciia V. parahaemolyticus bang phan vmg m-PCR3

3. KET QUA VA BIEN LUAN

3.1. Ty 1€ phat hién V. parahaemolyticus,
V. cholerae giiva méi treong TCBS va
CAV

Ty 1€ phat hién V. parahaemolyticus phan

lap trén moi truong CAV cao hon so voi

moi truong TCBS (37,7% so voi 22,0%).
Dbi voi timg loai mau, ty 16 phat hién V.
parahaemolyticus cling rtat khac nhau.
Trong d6 ty 1€ phat hién V.
parahaemolyticus & mau nghéu cao hon so
cac mau khac (TCBS: 31,1%, CAV:
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52,6%). Tuong tu, trén moi truong CAV ty
1€ phat hién V. cholerae cao hon so v&i moi
truong TCBS (24,3%). Mit khac, dbi véi
timg loai mau khao sat, ty 1& nhiém V.

cholerae cling khac nhau. Pang quan tam
hon 13 miu nghéu c6 muac do nhiém V.
cholerae cao hon cac mau con lai (TCBS:
20,0%, CAV: 36,3%) (Bang 2).

Bang 2. So sanh ty I¢é phat hién V. parahaemolyticus, V. cholerae gitta TCBS va CAV

MOoi truwong TCBS CAV
Chi tiéu 4 V. cholerae 4 V. cholerae
parahaemolyticus parahaemolyticus

Loai mau n % % n % n %
Fillet ca (126) 24 19,0 8 6,3 32 25,4 16 12,7
Tom (52) 3 5,8 4 7,7 15 28,8 11 21,2
Nghéu (135) 42 31,1 27 20,0 71 52,6 49 36,3
Tong cong 69 22,0 39 12,5 118 37,7 76 24,3

Ghi chu: Fillet ca: n = 126 mau, Tom: n = 52; Nghéu: n = 135

3.2. So sianh két qua phat hién V.
cholerae, V. parahaemolyticus bing
phuong phép truyén théng va PCR

Ty 1¢ phat hién V.
parahaemolyticus bang phuong phap m-

cholerae, V.

PCR1 cao hon phwong phap truyén théng &
ca hai moi trurong phan lap TCBS va CAV
(Bang 3 va 4). Dbi v6i V. cholerae ty 1&
phat hién cuia m-PCR1 chénh 1éch khong

dang ké so v6i phuong phap truyén théng
st dung moéi truong CAV (Bang 3). Tuy
nhién, ty 1€ phat hién V. parahaemolyticus
bang m-PCRI lai cao hon nhiéu so véi
phuong phép truyén thdng sir dung ca hai
modi truong TCBS va CAV (Bang 4).
Phuong phap m—PCR1 cé ty 1€ phat hién
loai V. parahaemolyticus cao hon nhiéu so
v&i loai V. cholerae (43,5% so v6i 27,5%).

Bdng 3. Ty 1é phdt hién V. cholerae giita phuwong phdp truyén thong va m—PCR

MOoi truwong TCBS CAV

Phwong phap m-PCR1 Truyén thong m-PCR1 Truyén thong
Loai mau n % n % n % n %
Fillet ca

20 15,9 8 6,3 20 15,9 16 12,7
(126)
Tom (52) 11 21,2 4 7,7 11 21,2 11 21,2
Nghéu (135) 55 40,7 27 20,0 55 40,7 49 36,3
Tong cong 86 27,5 39 12,5 86 27,5 76 24,3

Ghi chu: fillet ca: n = 126 mau, Tom: n = 52; Nghéu: n = 135
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Bdng 4. Ty 1é phdt hién V. parahaemolyticus giita phirong phdp truyén thong va m—PCR

MOoi truwong TCBS CAV
Phwong phap m-PCR1 Truyén thong m-PCR1 Truyén thong
Loai mau n % n % n % n %
Fillet ca (126) 43 34,1 24 19,0 43 34,1 32 25,4
Tom (52) 18 34,6 3 5,8 18 34,6 15 28,8
Nghéu (135) 75 55,6 42 31,1 75 55,6 71 52,6
Téng cong 136 43,5 69 22,0 136 43,5 118 37,7

Ghi chi: fillet cd: n = 126 mdau; Tém: n =
52; Nghéu: n =135

3.3. Két qua phat hién cac gen déc luc
cia V. cholerae

Tir két qua phén tich & Bang 5 nhan thiy ty 16
V. cholerae O1 va V. cholerae O139 sinh doc
t6 ta (CT) tir DNA cua dich ting sinh mau 1a
16,28% so vdi cac ching phan lap 13 7,69%
va 7,89%; ty 1€ nhém V. cholerae non—-O1 va
V. cholerae non—-0139 sinh ddc t6 ta (CT) tir
DNA cua dich ting sinh mau 1a 5,81% cao
hon tir chiing phén 1ap (0 va 2,63%); trai lai
V. cholerae O1 va V. cholerae 0139 khong
sinh dc t6 ta tr DNA cta dich tang sinh la
8,14% tuong duong voi DNA cia ching
phan lap tir TCBS (7,69%) nhung thip hon
DNA cua ching phan 1ap tr CAV (10,53%).

Nhu vy DNA tach chiét tir dung dich ting
sinh miu d so hitu nhidu gen doc luc voi ty
1€ cao hon so v&i DNA cuia cac chiing phan
lap. Didu nay cho phép ta nhin dinh ring mdi
mau xét nghiém da duong tinh véi m—PCR1
thi DNA tach chiét truc tiép tir dung dich ting
sinh ASPW d bao ham kha nhiéu s té bao
cac nhom V. cholerae trong mau, trong khi d6
DNA ctia mdi chung V. cholerae sau khi tang
sinh vin khong thé dai dién cho quin thé
nhém vi khudn ndy trong miu xét nghiém.
Do d6 dé tam soat cac yéu t6 doc luc cua V.
cholerae trong san pham thuy hai san, cac
phong thi nghiém gidm sat nén st dung DNA
tach chiét truc tiép tr dung dich ting sinh
mau xét nghiém hon la chon khuén lac.

Bdng 5. Két qua phat hién gen dc luc ciia V. cholerae

Dich tang sinh

Cac gen dich sir dung

(n = 86 mau)

TCBS

(n =39 gbc)

CAV

(n =76 gbc)

n % n % n %
ctxA + rfbO1 + rfbO139 2 2,33 0 0,00 0 0,00
ctxA + rfbO1 5 5,81 0 0,00 2 2,63
ctxA + rfbO139 7 8,14 3 7,69 4 5,26
rfbO1 3 3,49 1 2,56 3 3,95
rfb0139 4 4,65 2 5,13 5 6,58
ctxA 5 5,81 0 0,00 2 2,63
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3.4. Két qua phat hién cac gen déc luc
cia V. parahaemolyticus

Ty 1€ phat hién gen tdh tor DNA cuia dich
tang sinh mau 1 25,74% cao hon cac chiing
phan lap (20,29% ta TCBS va 16,10% tu
CAV), trong khi d6 100% mAu ting sinh
1an cac chung phan 1ap déu sé hiru gen t/h.
Két qua Bang 6 cho thiy sit dung DNA ly
trich truc tiép tr dich ting sinh phat hién

ddng thoi hai gen t/h va tdh cao hon so véi
cac chung dinh danh bing sinh hoa. Tuy
nhién, kha ning phat hién dong thoi hai gen
tlh va tdh tor hai moi truong phan lap thi
mdi truong CAV lai thip hon méi trudng
TCBS (16,10% so voi 20,29%).

Bdng 6. Két quaphat hién gen déc liec ciia V. parahaemolyticus

Dich tang sinh TCBS CAV
Cac gen dich sir dung (n = 136 miu) (n =69 gbc) (n =118 gbc)
n % n % n %
tih + tdh 35 25,74 14 20,29 19 16,10
thh 136 100 69 100 118 100

4. KET LUAN

Dbi voi phuong phap truyén théng st dung
moi truong CAV thi ty 1€ phat hién V.
cholerae va V. parahaemolyticus cao hon
moéi truong TCBS. Tuy nhién, so voi
phuong phap m-PCR thi phuong phap
truyén théng st dung cd hai méi trudng
phan 1lap TCBS va CAV cho ty 1€ phat hién
V. parahaemolyticus va V. cholerae thip
hon. Phan itmg m—PCR 2 va 3 phat hién
duoc nhiéu gen doc luc voi ty 1€ cao tir
DNA cua dich ting sinh mau so véi DNA
tor cac ching phan lap trén TCBS hodc
CAV. Phan tng m—PCR3 phat hién duogc
100% mau ting sinh 1an cac chung déu so
hiru gen #/h. Nhu vy DNA tach chiét tir
dung dich ting sinh miu di s¢ hitu nhiéu
gen doc luc vai ty 1€ cao hon so véi DNA
cua cac ching phan lap.
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