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ABSTRACT

In this paper, an effective PCR technique was described to diagnose the white spot syndrome
virus in white Shrimp fingerlings (Penaeus vannamei),( Boone 1931). The results also
provide some new findings to supplement some previously published results to improve the
accuracy of PCR technique to detect WSSV in Shrimp.
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PAT VAN PE

Tém Theé Chan Trang la loai tdm hién dang
duoc nudi nhiéu trén dién tich rong va
mang lai ngoai té tuong ddi I6n cho nganh
Thuy san Viét nam. Tuy nhién, loai tdbm nay
dé cam nhidm vai bénh virus doém trang véi
cuong do cao. Vi rit gay bénh dém tring
dugc xem la mét trong nhitng t4c nhan gay
chét tom hang loat ¢ nhiéu md hinh nudi
tom trén khap thé giéi. Su cam nhiém cua
loai vi rat nay trén nhiéu loai vat chu/vat
mang mam bénh khac nhau (tdm bién, tém
nudc ngot, cua, tdm tép hoang da) dad dugc
chirng minh va céng b. WSSV tan cdng
nhiéu co quan khac nhau trén co thé vatcha : - L ;
va so hitu ca hai phuong thic 1ay lan ngang Hinh 1. Loai Tom Thé Chan Trang (Penaeus
va doc. vannamei, Boone 1931)
Cho dén hién nay, cac phuong thirc phong bénh hién dang duoc tmg dung vin chua mang lai
hiéu qua cao. Vi vy, nghién ciru duoc thuc hién véi muc tiéu md ta thém vé ky thuat PCR
trong chuan doan bénh virus ¢dm trang trén Tém The Chan Tring giai doan con giéng san
Xuit tai Cong ty C6 Phan Chan Nuéi C.P Viét Nam dé qua d6 co thé hiéu rd vé phuong thuc
lay nhim cua loai vi rat nay va dé xuat phuong thirc quan Iy bénh hiéu qua hon. PCR dugc
sir dung trong cac nghién cau sinh hoc va y hoc phuc vu nhiéu muc dich khac nhau, nhu phat
hién cac bénh di truyén, nhan dang, chuan doan nhitng bénh nhidém tring, tach dong gen va
xac dinh huyét théng.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Poi twong va vat ligu nghién ciru

Déi twong nghién crru
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Loai Tém Thé Chan Tring (Penaeus vannamei, Boone 1931) &
céc giai doan Nauplius va Postlarvae duoc wong tai Trai san xut
giéng thugc Cong ty C6 Phan Chin Nuoi C.P Viét nam — Chi
nhanh Binh dinh 3.

Hinh 2. Tom The Chan
Trang giai doan thu mau
nghién ctu

Vat ligu nghién ciu

Mau Nauplius va mau Postlarvae chwa nhiém bénh ly.

Pia diém va thoi gian nghién ciru

Céc nghién ctru duoc tién hanh thuc hién tai Phong PCR thugc Cong ty C6 Phan Chin Nudi

C.P Viét nam — Chi nhanh Binh dinh 3, thén Xuén Thanh x& My An huyén Phu My tinh Binh
dinh. Thoi gian nghién cau tién hanh tu ngay 20/1/2012 dén ngay 20/10/2012.

Phuong phap nghién ciru

Phwong phdp thu méu

Dai véi mau Nauplius: Chuan bj dung cu gdm que miii nhon, Microcentrifuge 1.5ml c6 chira
800pl con 96°, vot ¢ 54T va ging tay y té. Phuong phap thu ‘mau Nauplius la dung vot vot
Nauplius quanh thung & d6 sau 10 — 15 cm sau d6 dung que lay khoang 500pl Nauplius cho
vao 6ng nghiém chua con.

Poi véi mau Postlarvae: Chuan bi gung cu gom vot ¢ 12T, chau nhya 2 — 2,5 lit, tai dong
tom, déy thun. Phuong phap thu mau Postlarvae la dung vot lay ¢ d6 sau 10 — 20 cm, ¢ 4
diém trong bé, can thuc hién khuiy nuéc dé tach lay nhitng con yéu (600 — 800 con) sau do

cho vao tai dong tom va thém 2 lit nudc, thit miéng tai va khong bom 6xy, cudi cling ngam
thiét bi dung chung vao soludine 50% it nhat mot phut va gitr mau khoang 24 gio.

Phwong phap nghién ciu

Phat trien, b6 sung ky thuat PCR sir dung trong chuén doan bénh WSSV trén Tom The Chan
Trang dua trén ky thuat PCR da cong bo.

Phuwong phap xir ly s6 li¢u

Céc s6 ligu thu thap dugc xir Iy trén may chay PCR va doc két qua trén may tinh. Toan b s
liéu dugc xir ly theo phuong phap thong ké sinh hoc trén phan meém Microsoft Excel va phan
meém SPSS 16.0.

KET QUA NGHIEN CUU VA THAO LUAN

Phét trién cac khai niém vé ky thuat PCR

PCR la Polymerase chain reaction ¢6 nghia la phan ing tong hop DNA nhan tao dva vao tinh
dac hiéuvcﬁa’cép moi chuyén biét cho doqn DNA Qich va cac chu k}‘r‘nhiét. PCR la mot ky
thuat pho bien trong sinh hoc phan tar nham khuyech dai (tao ra nhicu ban sao) mét doan
DNA ma khdng can st dung c4c sinh vt song.

M6 ta quy trinh chuidn doan bénh virus dém tring bang ky thuat PCR trén giéng Tém
Thé Chan Trang (Penaeus vannamei, Boone 1931)

M6 hinh chuin cho k¥ thuat PCR trén gibng Tém Thé Chan Tring (Penaeus vannamei,
Boone 1931):
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Hinh 3. M6 hinh chung cho ky thuét chay PCR
Chudn bi mdu chay PCR va cdc bwéc 1am PCR

Céc dung cu can thiét gdm mudng nhya, chau nhya, Microcentrifuge 1.5 ml c6 800l cdn 96°,
gi6 nhya ¢& nho dang cao, vai man, nudc cét, ging tay y té, kep. Loc tdm bang vai man, phun
rira bang nudc cat. Dung mudng nhya liy tdm vao microcentrifuge 1 dng con. Hoa chat 1Q
2000 WSSV dting cho 1 mau:

Phan ting thir nhat (First): First PCR PreMix 7.5 ul, 1Qzyme DNA Polymerase 0.5 pl. Total
8.0 ul.

Phan ung thtr 2 (Nested): Nest PCR PreMix 14 ul, IQzyme DNA Polymerase 1 ul, Total 15
ul.

Ky thugt pha mdu: Dau tién hit 10pl positive standards 10* v6i 90ul dung dich Yeast tRNA
ta dugc positive standards 103. Tiép theo thuc hién hat 10ul positive standards 10 v&i 90pl
dung dich Yeast tRNA ta duoc positive standards 102 va cudi cung hat 10pl positive standards
102 v6i 90ul dung dich Yeast tRNA ta dugc positive standards 10

Tién hanh pha hoa chdt cho phan #ng First: Trudc hét 1a hit 2ul nuéc cat vao tube 0.2 ml
lam mau chirng am. Lan luot hat 2ul chat hoa tan DNA (RNA) vao tube 0.2 ml chuan bi san
va chuan bi héa chat nhu sau: S6 mau chay = s lugng mau + mau chiing am + mau chimng
dwong + mau khac. Tiép tuc hat 8 ul hda chét First vao tube 0.2 ml chira DNA (RNA), thuc
hién vortex 30 gidy & vi tri s6 2000 ciaa may va ly tam nhanh 30 gidy (khoang 7500 vong quay
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xay ra) va tién hanh cho vao may PCR va chon chuong trinh. Can ghi thong tin chay may vao
so theo ddi dé tién kiém soat qua trinh chay mau nham dem lai hiéu qua chinh xéac cao nhat.

Tién hanh pha hoa chat cho phan izng Nested: Di voi phan tng nay can chuan bi hoa chat
trong ta vo khuan hat 15pul vao tube 0.2 ml mau d4 chay phan &ng Fisrt, Vortex 30 gidy & vi
tri s6 2000 ciia may va ly tam nhanh 30 gidy (khoang 7500 vong quay xay ra). Sau d6 cho vao
may PCR va chon chuong trinh. Cudi cling can ghi théng tin chay may vao s6 theo di.

M0 td chwong trinh chay may PCR: Thuc hién First PCR gdm cac thong sé 94°C 30sec,
62°C 30sec, 72°C 30sec, repeat 5 cycles, va 94°C 15sec, 62°C 15sec, 72°C 20sec, repeat 15
cycles, cudi cuing 1a day sb 72°C 30sec, 20°C 30sec 4°C @ . Tiép theo thyc hién Nested PCR
gom day sé 94°C 20sec, 62°C 20sec, 72°C 30sec, 25 cycles, va 72°C 30sec, 20°C 30sec 4°C
o at the end of the final cycle.

Qua trinh tach chiét DNA trong ky thugt PCR

Trong budc nay ky thuat tach Chiét DNA dugc md ta lan lugt nhu sau: LAy véi luong mau
(300p1) can thyc hién cho vao 6ng ly tim 1.5 ml chira 600ul Lysis buffer. Sau do tién hanh
nghién mau t6m trén khay da 2 — 3 phut sau d6 votex 2 — 3 phlt ¢ vi tri s6 4 cua may, doi véi
Nauplius votex 10 phit & vi tri s6 8 cua may. Tiép theo ndu mau & 95 — 100°C trong 10 phut
(lam lanh khoang 5 phut). Tiép den can ly tam 12000 rpm trong 10 phut Tiép theo hat 200yl
dich trong phia trén vao 6ng chira san 400ul Absolute (d4 1am lanh) va thyc hién tron déu hon
hop nay. Tién hanh ly tam 12000 rpm trong 5 phut. Sau d6 @6 Absolute va phoi 6ng trong 30
phut va thém nudc cit da tiét trang. Tién hanh hép & 75°C trong vong 10 phat va ly tam
12000 rpm trong 10 phit va cudi cing cua qué trinh 1a hat 2 pl DNA tinh sach cho vao tube
0.2ml chay phan trng PCR. Nguyén tic cua viéc tach chiét DNA la dua trén sy phdi hop co
hoc, hda hoc va sbc nhiét dé tach chiét DNA virus ra dich chiét.

Qua trinh khuyéch dai DNA trong ky thudt chay PCR

PCR (polymerase chain reaction) la phan ung tong hop DNA nhan tao diya vao tinh dac hiéu
caa cap moi chuyén biét cho doan DNA dich va cac chu ky nhiét.

ST AU IO T

Thanh phan cua phan ung
Exponential amplification gom DNA ban mau, moi xuoi
va moi ngugce, dNTP (gom 4
loai: dATP, dGTP, dTTP,
dCTP), Enzyme polymerase
(Taq polymerase), dung dich
dém, nudc cét 2 lan (d& khtr
trung). Trong d6 DNA hay
acid nucleic dich, tuc 1a chudi
acid nucleic. (Vi du, doan
acid nucleic dac hiéu cua vi
khuan gay bénh, cua gene
- _ovvewe ] bénh ly, cua dau an di
Hinh 4. Hinh md phong két qua trén may tinh vé moéi xudi va truyén,...) ma phan ung PCR
moi nguoc s& khuyéch dai 1én dé ching
c6 thé duoc phat hién trong
bénh pham.
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Phan ung PCR s& khong xay ra dugc néu bénh
pham khong c6 nucleic acid dich. Mot truong hop
khac la trong bénh phiam co nucleic acid dich,
nhung do bénh phim dugc stra soan khong thich
hop hoac khong dung cach nén nucleic acid dich
kh6ng boc 16 ra, hoic trong bénh phim hay con
céc chat trc ché phan tng PCR. Trong nhiing
truong hop nay két qua PCR s€ am tinh, nhung la
am tinh gia. Vi vay van dé stra soan bénh phim
cho thir nghiém PCR phai dugc coi trong, dac
biét trong cac phong thi nghiém ap dung PCR dé
chuan doan phat hién bénh ly.

Hinh 5. M6 phong doan khoi dau va
doan két thiic cua chudi DNA dich
Primer hay doan mai, tac 1a nhiing doan DNA don (oligonucleotide) c6 kich thuéc chi Vai
chuc base (18 — 30), c6 thé bit cip theo nguyén tic b sung vao doan khai dau va doan két
thiic ciia chudi DNA dich khi chudi dich nay duoc bién tinh thanh soi dan.
Trong thir nghiém PCR, doan mdi c6 hai vai tro
chinh : Quyét dinh nén tinh dac hiéu cua thir
nghiém, vi néu doan mdi dugc chon cang dic
hiéu cho chudi dich, nghia 1a chi c6 thé bat cap
trén chudi dich ma khong thé bit cap duogc trén
cac chudi DNA khac ngoai chudi dich, thi san
pham PCR cang dic hiéu va thir nghiém PCR
cang dac hiéu. Khai dong men polymerase vi men
polymerase chi c6 thé bat dau tong hop soi bd
sung cho chudi DNA dich mot khi n6 nhan dang
duoc dau 3, (1a du ma nd xdc tac cho mot dNTP
5 dugc gan vao) dang o tinh trang soi d6i. Thong
Hinh 6. M6 phong cac doan moi thr  thuong trong phan (ing PCR, nguoi ta diing mot
nghiém PCR cip moi, goi 1a primer set, trong d6 c6 mot moi
lén goi la up — stream primer va mot moi xudng goi la down — stream prime. Cap moi nay
quyét dinh nén kich thudc caa san pham PCR. Ching cang bt cap trén chudi dich xa nhau
bao nhiéu thi kich thuéc cia san pham PCR cang I6n biy nhiéu va nguoc lai, cang gan nhau
bao nhiéu thi kich thudc cang nhé bay nhiéu. Pang luu y 1a dNTP deoxy nucleoside
trﬁip_hosphate, tirc 1a don vi dé 6 thé tong hop dugc cac ban sao cia DNA dich.

. » 5'
gPrimert, % rimer 2
T

ATCGCATATGG
TAGCGTATA

TR

T

Hinh 8. M phong taq polymerase

Hinh 7. M6 phong free nucleptides

DNTP ¢6 ciu tao gom mot dudng deoxyribose ¢ gan mot base, c6 thé Ia adenine (dATP) hay
thymine (dTTP) hay Cytosine (dCTP) hay guanine (dGTP), ¢ carbone s6 1 (C1). Ba phan tu
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phosphate (triphosphate) dugc gan tai carbone s6 5 (C5) cia phan tir deoxyribose nay va day
chinh 14 noi ma ANTP gin vao dau 3’ caa chudi bd sung trén chudi dich. Nang luong dé cho
phan tng nay xay ra dugc lay tir cac ndi phosphate gidu ning luong cua triphosphate trén
dNTP. B0 cling chinh 1a ly do tai sao phai la ANTP chi khéng phai 1a dNDP (diphosphate)
hay dNMP(monophosphate). Men polymerase, phai [a men polymerase chiu dugc nhiét do.
Ngay nay c6 nhiéu loai polymerase chiu duoc nhiét d6 da duoc ly trich hoac tong hop, tuy
muc dich sir dung ma ching ta c6 thé chon polymerase thich hop. Thudng ding nhat trong
céac phong thi nghlem la men Taq polymerase. La men polymerase trich tir vi khuan Thermus
aquaticus, la cac vi khuan séng dugc trong cac sudi nuéc nong. Khuyéch dai DNA 1a mot
chudi nhiéu chu ky, mdi chu ky gom 3 budc:

Budc 1, Bién tinh (denaturation): DNA duoc bién tinh & nhiét do cao, thuong 1a 94 — 95°C,
trong thoi gian 30s — 1 phut.

QIM\F O m@w OI'"M‘ Step 1 : deo N

1 minut 94 °C
] i || ]

Ay |I'I'_JI;'|

Hinh 9. M6 phong Step 1
PCR la mot thr nghiém nham khuyéch dai chudi nucleic acid dich thanh hang ty ban sao dé
sau d6 co thé phat hién dugc. Bé thuc hién dugc viéc khuyéch dai acid nucleic dich, thu
nghiém PCR dwa vao nhitng chu ky nhiét ma mdi chu ky c¢6 3 buéc (hinh 9), méi buéc kéo
dai khoang vai chuc gidy dén vai phit, tuan ty nhu sau : Dau tién Ia nhiét 46 duoc nang Ién
khoang 94°C dé 1am bién tinh nucleic acid dich tir dang sgi d6i (dsDNA) thanh sgi don
(ssDNA), day la giai doan 1am bién tinh (denaturation) DNA dich.
Budc 2, Bat cap moi (hybridization): Nhiét 6 can cho su bt cap mdi voi DNA mach khuén
la khoang 50 — 60°C.

”
7 T . TN 3 Step 2 : annealing
TMLLLL 7 3 L s
| ) Al
Al 5 45 seconds 54 °C
> Ty 3 3 M3
. i 3 forward and reverse

{5 primers !!!
Hinh 10. M6 phong Step 2

Ke doé 1a giai doan bat cap (anealing), I0c nay nhiét d6 trong budng & PCR ha xuong khoang
55°C dé cac doan mdi (primer) bat cap theo nguyén tic bo sung vao hai dau caa chudi nucleic
acid dich, day la giai doan quyét dinh nén tinh dic hiéu thi nhitng san pham PCR (PCR
product) sé dac hiéu. , 7
Buéc 3, Kéo dai (elongation): Nhiét do duoc ting 1én dén 72°C, dé DNA polymerase hoat
dong kéo dai mach.

5 T T 3

g b7 S e = gl ||u tumumu
|

~ | | ~ — |
| ol 5 [awl W PR 2 minutes 72 °C
[*' = | i * only dNTP's

Hinh 11. M6 phong Step 3

Step 3 : extension
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Cudi cuing Ia giai doan kéo dai (extension), lic nay nhiét do dwoc nang lén khoang 72°C 14
nhiét do t6i hao d¢é men polymerase chiu nhiét x(c tac phan &ng tong hop ban sao cia DNA
dich theo nguyén tac b6 sung trén khuon Ia cac sgi don (ssDNA) dich ¢4 duoc doan mdi bit
cap vao trudc d6 (& giai doan bat cap). Su tong hop ndy can phai c6 sy hién dién cac deoxy
nucleoside tri phosphate (ANTP).

Qua trinh dién di va phan tich két qud trong kj thugt PCR

Qua trinh chuan bi TBE 10X va TBE 1X 1a mét céng viéc doi hoi thyc hién can than, chi tiét
bai vi n6 lién quan téi két qua cudi cling ma k§ thuat PCR chay duoc va cho ra két qua chinh
xac hay khéng phu thudc khdng nho vao giai doan chuan bi nay. Trugc hét ddi véi chuan bi
TBE 10X chiing ta sir dung hop phirc hda chat vai cong thirc tong quat gom Tris HCI 108g +
Acid Boric 55g + EDTA 7,44g, sau d6 cho nudc cit vao khudy tan hda chat cho vira du lugng
1 lit. Rdi dem Auto tiét tring & 121°C 15 phat chd xong bugc ndy. Con ddi vai viec chuan bi
TBE 1X: Pau tién dong 100ml TBE 10X, tiép theo dong 900ml nudc cat va cudi cing lic
tron déu thu duoc 1 lit dung dich TBE1X. Can thuc hién can trong va lic that déu dung dich
d4 hoa tan theo ky thuat caa PCR. Sau qua trinh chuan bi TBE 10X va TBE 1X la dén qua
trinh chuan bi gel, ciing 1an luot dong 110ml TBE 1X cho vao binh tam giac b6 sung thém 2g
agarose cho vao binh tam gi4c, lic déu va sau do nau trong 10 vi song 2 phut, lay ra lic déu,
nau tiép 1 pht, lac déu rdi dé ngudi téi 65 — 70°C. Bén day ta thém 5pul SafeView vao binh
tam giac lic déu. Tiép theo d6 gel vao khay chd 1 — 2 phiit cho hwoc vao va cudi cung dé
ngudi ¢ nhiét do phong khoang 20 — 30 phut. Khi thyc hién xong cac budc nay thi ching ta
tién hanh dién di nhu sau: Trudc hét can pha dung dich dién di gom 100ml TBE1X thém 5pl
SafeView. Sau d6 cho tdm gel vao may dién di c¢6 chta dung dich dién di. Thyuc hién hat 5pl
dung dich loading va san pham PCR tron déu, sau dé hat 5pl dung dich vao cac giéng trén
tdm gel. Luu Y mau postlarvae dwoc hit sau cing ¢ vi tri hai dau tam gel cing véi mau
marker. Can thuc hién chon diéu kién dién di bang dong dién 1a 100A/1 may, 110V, trong
thoi gian 30 — 45 phdt. Cudi cling cua ky thuat PCR la thuc hién chup anh dya trén két qua
phan tich va dién di san pham. Ta ding nuéc cit lau may chyp anh. Sau d6 cho tdm gel vao,
dat s6 va tén bénh ly. Tién hanh bat dén UV va chyp anh.

Poc két qua cua ky thuat PCR dya vao hinh anh sau:

l 2 & 4 5 @& ¥ & 7 M

Hinh 12. Bang ma hoa két qua cia qua trinh chay PCR
e Lane 1: Sample of severe WSSV infection
e Lane 2: Sample of moderate WSSV infection
e Lane 3: Sample of light WSSV infection
e Lane 4: Sample of very light WSSV infection
e Lane 5: WSSV negative sample
o Lane 6: Negative control (yeast tRNA or ddH,0)
e Lane 7: WSSV P(+) standard, 2000 copies/reaction
e Lane 8: WSSV P(+) standard, 200 copies/reaction
e Lane 9: WSSV P(+) standard, 20 copies/reaction
e Lane M: Molecular weight marker, 848 bp, 630 bp, 333 bp

KET LUAN VA KIEN NGHI

Budc dau mo ta lai qua trinh sir dung ky thuat PCR chung va tién hanh phét trién, bo sung k§
thuat nay vao trong cdng viéc chuan doan bénh virus dom trang trén Tdm The Chan Trang
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giai doan gidng. Pua ra duoc cac budc thuc hién va md ta twong dbi hoan chinh cac chi tiét
trong ky thuat chay PCR. Giai quyét duoc tinh cap thiét cua thoi diém hién tai ciing nhu
nghién ctru bd sung mai mot s van dé khi sir dung ki thuat PCR trong linh vyc thay san. Can
thuc hién cac nghién ciu tong thé vé ky thuat PCR trén cac ddi tuong khac trong nghé nudi
thily san nham giam dugc nhitng thiét hai dang tiéc vé bénh ly cua ching.
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