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TOM TAT

Trong cac bénh do virus gay ra trén tom thi bénh c6 ti 1& tom chét cao va lay lan nhanh 1a bénh do virus CMNV
(Covert Mortality Nodavirus) gay ra hoi ching tom chét bi an. CMNV c6 kha ning lay lan nhanh chong ra xung
quanh va du bdo nguy co bung phat trén dién rong néu khong ¢0 bi¢n phap ngan chan kip thoi. Nghién ctu xay
dung quy trinh duplex RT-gPCR phat hi¢n virus CMNV gay bénh trén tom thé chan trang Phuong phép duplex
RT-gPCR su dung Taqman probe dwoc phét trién va tdi vu hoa vai ty 1é nong do mdi RdRp/ B-actin lan luot 1a
300nM/300nM; nong do probe twong (tng 300nM/200nM cho trinh ty muc tiéu gen RdRp duoc xay dyng trén bo
hoa chat PerfeCTa® qPCR FastMix® II, Low ROX™. Vi chu trinh nhiét 1a 95°C trong 2 phut; 40 chu ky 95°C
trong 5 gidy; 60°C trong 30 gidy. Xac dinh dwoc cac théng sé ki thuat nhu do chon loc (100%), gisi han phat
hién (LODsg) V&i nong do 5-10 copy/ phan tng trén DNA plasmid va nong do 12pg/ phan tng trén cDNA ly
trich. P9 bién thién noi phan ng cua quy trinh & cac nong do DNA ¢ %CV tir 0,98% dén 1,94% va do bién
thién lién phan wng thap nhit 1a 0,70%, con hé sb bién thién lién phan tng cao nhat 1,91%.

Tirkhoa: B-actin, CMNV (Covert Mortality Nodavirus), duplex RT-gPCR, gen RdRp, tém thé chan tring.

MO DAU

Trong nhitng nam gan day, cac dot bénh truyén nhlem & cac ao nudi da gay ra thiét hai kinh té Ién cho nganh
nudi tobm thé gIO’I Gan day, mét bénh virus tdm méi ndi khac dang de doa nganh tém & Trung Quoc mot trong
nhirng nwéc san xudt tdm hang dau thé gi¢i. Can bénh nay duoc goi 1a “H6i chirng tdm chét bl,an do tom chét
nhidu an du6i day nwéc sau thay vi boi lén méat nwde hodc ving nwdc néng nhw tém bj bénh dom trang. Sau do
da phat hién 1 loai virus m&i o cau tric RNA, dwgc dat tén ghl’nh thire 1a CMNV thudc phén ho Nodaviridae
(Zhang et al., 2014). CMNV dwoc phat hién lan dau tién vao dau nam 2009 tai cac ao nudi tom thé chan trang
(Penaeus vannamel) mat dd cao, noi mam bénh phat trién gay chét cao. Ty l& gay chét cia CMNV c6 thé tich IGy
theo mat do nudi, c6 thé dat t&i mirc 80-90% trong mét so trwung hcyp T nam 2013 dén ndm 2015 d3 co rat
nhidu cac cudc didu tra dich t& hoc tiép theo cho thdy CMNV phd bién & hau hét cac loai tdm nhw tém thé chan
trang tém chan trang Trung Quoc tom he Nhat Ban, tom sa va tdm cang xanh. Ngoai ra d& co nhleu nghién ctru
vé& céc vat cha trung gian 1ay truyén CMNV nhw amphiod, 6¢c mwon hon, cong, Tubuca arcuata déu phat hién dwa
trén trinh tw gen RdRp (RNA- dependent RNA polymerase) muc tiéu ciia CMNV théng qua phwong phap RT-
LAMP va RT-nPCR. Ty I& nhim CMNV Ién t&i 31,8% tai cac ao nudi tém phan bé doc theo viing ven bién cac
tinh cGa Trung Quéc (Zhang et al.,2017). Trong nghién ctvu khac clia Zhang va ddng tac gia (2017), da phat hién
virus CMNV c¢6 mat trén Litopenaeus vannamei, Fenneropenaeus chinensis, Marsupenaeus japonicus bang cac
xét nghiém mé hoc va phwong phap RT-PCR. Nham kiém soat nguy co buing dich trén dién réng, nhém tac gia
da xay dung va téi wu héa quy trinh phét hién virus CMNV bang ky thuat RT-LAMP v&i cac thong sé téi wu nhuw
sau: 6 mM MgCl, va 1,6 mM dNTP, nhiét dé 0 la 65°C va thoi gian phan &ng la 50 phit (Zhang etal, 2017). Uu
diém cda ky thugt nay so voi cac phwcyng phap chuan doan khac nhw thoi gian trd két qua nhanh, han ché viéc
nhiém chéo cda mau, quan sat két qua bang mat thwong, thuén tién cho viéc xét nghiém tai ché. Viéc chuan
doan mam bénh do CMNV gay ra bdng phwong phap md hoc Ia rat khé khan do sy bién dbi khéng ré rang. Bén
canh do, viéc phat hién ra CMNV trong mang, gan tuy, chan ngyc va co ciing rat khé khan do kich thwéc rat
nhd. Trong d6, qPCR dwa trén dfau do TagMan la mét phwong phap c6 d nhay va dé tin céy cao cho phép phét
hién nhanh va chinh xac cdc mam bénh virus, cé kha nang phat hién dwoc sw hién dién cuta virus trong thoi ky G
bénh, 1a phwong phap phé bién nhat dwoc khuyen ding cho phat hién va dinh lwgng cho dong vét thay sinh. Tinh
dén thoi diém hién tai, Viét Nam van chua cé cdng bd nao vé trueng hop tdm nhiém virus CMNV. D& chd ddng
phong, chéng — kiém soat dich bénh lay lan nhém tac g|a thue hién nghién cteu xay dwng quy trinh RT- qPCR dwa
trén dau do TaqMan dé& vira khuéch dai gen muc tiéu va gen chirng ndi nhdm kiém soét quy trinh v&i cac théng
sb k§ thuat dap (ng yéu cau &ng dung phan tich phéat hién virus nhanh va chinh xac.

NGUYEN LIEU VA PHUONG PHAP
Vat liéu nghién cteu
M®i xudi, mdi nguoc, 2X PerfeCTa® qPCR FastMix® Il, Low ROX™, High-Capacity cDNA Reverse Transcription

Kit Applied Biosystems™ , RNA tém, chirng dwong dwoc cung cap béi cong ty DNA Sequencing, plasmid ching
dwong s dung trinh ty trén NCBI dwoc tong hop béi cong ty IDT- My.
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Ly trich RNA téng sé ctia c&c mau tém

Cac mau tém dwoc thu thap & cac dia didm khac nhau trén dia ban thanh phé H5 Chi Minh. RNA tong sb cla cac
mau tém dwoc ly trich bang kit tach chiét TopPURE Tissue Viral Extraction theo hwéng d&n nha san xuét. Sau
qué trinh ly trich RNA, cac mau tém dworc ly trich RNA duoc dinh tinh va dinh lwong bang may do BioPhotometer
Plus hang Eppendorf. Tiép tuc, thwc hién phan ¢ng phién ma nguwoc RNA thanh cDNA st dung bod High-Capacity
cDNA Reverse Transcription Kit (Thermofisher) , cDNA sau phién ma ngwoc duwgc bao quan & -20°C dén 4°C dé
st dung cho phan &ng tiép theo.

Thiét ké méi va probe dic hiéu dé phat hien CMNV gay bénh trén tom

DPoan mdi va probe phat hién virus CMNV dwoc thiét k& cho dwa trén trinh tw gen RdRp ctia bd gen CMNV trén
Genbank (KM112247). Cap mdi va probe p-actin duwoc thiét ké dua trén doan gen B-actin mRNA cla
tdm(AF300705.2). Cac doan moi va probe duoc thiét ké v&i sy tro gilp cta phan mém Primer3. Bén canh do,
nghién ctru cé tham khdo thém cdp moi va probe phat hién CMNV dwegc dya trén gen RdRp bang phwong phap
RT-gPCR v6&i d§ nhay 5,7 copies/ phén (ng da dwoc cong bd bai Li va dbng tac gia (Li et al., 2018). Mdi sau khi
thlet ké duwoc danh gia cac thong so vat ly nhw d6 dai, nhiét do nong chay, phan tram GC, nang Ilwgng hinh thanh
cAu trdc bac hai... bang phan mém truc tuyén IDT. Bén canh d6 tinh dac hiéu dwoc kiém tra bang chwong trinh
Annhyb.

Kiém tra dd hoat ddng thwc té ctia mdi va probe

Sau khi méi duwoc tdng hop, phan trng gPCR dwoc thwe hién véi cac thanh phan phan (ing PCR véi DNA ching
dwong déac hiéu cho virus CMNV va gen chirng ndi B-actin trén DNA ly trich tir mau tém tréng dé danh gia kha
nang hoat déng ctia mdi. Tiép tuc kidm tra d6 hoat dong thuc té cla probe v&i cac thanh phan phén (rng co bén
cla phan (rng qPCR, DNA chung dwong dac hiéu cho virus CMNV va DNA ly trich tlr m&u tdm trdng. Chi tiéu
theo déi: Tin hiéu huynh quang va chu ky nguéng Cr.

Xay dwng va téi uu hoa quy trinh duplex RT-qPCR phat hién CMNV gay bénh trén tém

Hén hop phan rng RT- qPCR bao gbm 2X PerfeCTa® qPCR FastMix® I, Low ROX™ 10uL, mau DNA 1pL, nong
dd mdi va probe dworc t6i wu bang phucmg phap ma tran 5x5. Theo d6, ndng do gradient cudi cuing cta cac moi
la 100, 200, 300, 400, 500 (nM); cla probe gen RdRp la 100, 200, 300, 400, 500 (nM), probe chirng néi la 50,
100, 150, 200, 250 (nM) va nuo’c khéng c6 nuclease dwoc bd sung da thé tich 25 pL. Phan ng khuéch dai duwoc
thyc hién trén may Mx3005P" qPCR system (Agllent technologies). Chu ky nhiét gPCR: 95°C trong 2 phat, 40
chu ky & 95°C trong 5 gidy va 55-65°C trong 30 giay. Khi phén rng gPCR két thic, dwa vao két qua Cr va ARn
thu dwoc dé chon nhikng gia tri tdi wu nhét.

KET QUA VA THAO LUAN
Mbi, probe va danh gia cac dac tinh cia méi, probe

Trinh tw mdi va probe dé khuech dai doan mbi RdRp va gen chirng néi co trinh tw nhw Bang 1. Cac dac tinh vat
ly dwoc danh gia bang phan mém IDT ciing dwoc thé hién trong Bang 1.

Bang 1. Trinh tw méi va probe str dung trong nghién cteu

Chiéu Tm

Mbi va probe Trinh tw nucleotide dai (bp) | (°C) %GC Q) ) ?3)
CMNV-Tag-F CGAGCTAATCCAAGCACTTC 53,50 | 50,00 | -1,63 | -0,96 | -0,96
CMNV-Tag-R ACCTGTTAGGTACGCTACCA 55,10 | 50,00 | -1,34 | -0,96 | -0,96
198
6-carboxyfluorescein (FAM) — CGCTCA
Probe CMNV- Taq | CGGCTTTGGATACCTT - N,N,N’,N’- 59,70 | 54,50 | -0,28 | -0,96 | -1,34
tetramethyl-6-carboxyrhododamine (TAMRA)
RdRp-F TCTAAGTACCGATTCGAGATC 50,80 | 42,90 | 0,10 -0,96 | -0,96
RdRp-R GTGTTATGATCTGTGGTAGTC 50,20 | 42,90 | 0,51 -0,96 | -0,96
6-carboxyfluorescein (FAM) — 137

ACCATCAACTGTCCAGCCCGCGCCA -

Probe RdRp N,N,N’,N’-tetramethyl-6-carboxyrhododamine 68,70 | 64,00 | 0,39 | -1,34 | -1,57
(TAMRA)

B-actin-F ACAGACTACCTGATGAAGATCC 53,50 | 45,50 | -2,06 -0,96 -1,34

B-actin-R TAGCACAGTTTCTCCTTGATGT 98 53,90 | 40,90 1,30 -0,96 -1,34

/SHEX/CCACCGCTG/ZEN/CTTCCTC

Probe B-actin CTCCTCGC/3IABKFQ/ 67,60 | 70,80 | 1,30 -3,14 | -1,60

Cha thich: Tm: nhiét dé6 néng chay; (1) AG cda céu trac kep toc (hairpin-loop) (kcal/mol); (2) AG cda céu trac self-dimer
(kcal/mol); (3) AG cda cau tric hetero-dimer (kcal/mol).
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Dwa vao Béng 1, gia tri vat ly v&i nhiét do nong chay (Tm) cla cép mdi CMNV-Tag-F/R (Tm: 53,50°C voi
55,10°C), c8p mbi RdRp-F/R (Tm: 50,80° C v6i 50,20°C), cap moi gen chirng néi B-actinF/R trén tom (Tm: 53,50°C
v&i 53,90°C) c6 nhiét d6 nong chay cy mdi xudi va mdi ngwoc khéng chénh léch véi nhau Ién vi khi chénh léch
nhau qua 5°C doan mdi sé khéng gén vao trinh tw muc tiéu va khéng tao ra dwgc san phdm khuéch dai. Cac
doan probe CMNV- Taq, RdRp va B-actin c6 chiéu dai nu cda Ian lwot 14 22 nu, 25 nu, 24 nu; khong c6 dau G &
dau 5’; doan probe c6 nhiéu nu C hon nu G. Bén canh d6, probe CMNV-Tagq; RdRp va B-actin c6 %GC lan luot 1a
54,5%; 64,0% va 70,8% déu ndm trong khoang 30% dén 80%. Theo Pham Hung Van (2011), cac probe thiét ké
phai théa man nhitng yéu cau sau: (1) probe phai ndm gan méi; (2) chiéu dai phai ngan hon 30 nu; (3) khéng nén
c6 G & dau 5’ vi G hap thu tin hiéu huynh quang dan dén sai léch vé két qua; (4) ham lwong GC trong probe ndm
trong khoang 30-80%; (5) probe phai cé nhidu base C hon G; (6) nhiét dd nong chay ctia mau do phai Ién hon
nhiét do ctia mdi tr 8-10°C. Nhuwng & probe RdRp va probe B-actin T, cla probe Ian lwot 1a 68,7°C; 67,6°C déu
I&n hon nhiét dd mdi khodng 20°C. Tuy nhién, cac théong sé cla hai probe RdRp va probe B-actin d&u théa man
cac dap wng diéu kién thiét ké probe nhw nam gan doan méi, ¢ chiéu dai ngén hon 30 nu, khéng nén c6 G &
dau 5',... Nhw vay trén ly thuyét cac moi va probe dwoc lwa chon trong nghién ciru nay théa man cac diéu kign
vé dac tlnh oligonucleotide dé c6 thé hoat dong tét trong phan &ng RT-gPCR nhw vé Tn, ham lwgng GC, cac cau
tric ther c&p. Tinh dic hiéu dwoc kiém tra bdng chwong trinh Annhyb cho th&y cac cap mbi va probe twong trng
chi bat cap d&c hiéu vao trinh tw gen dich véi méc d6 twong ddng 100%.
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Hinh 1. (@) Sw bat cép cta cap moi va probe CMNV-Tagq |én trinh tw RdRp ctia CMNV; (b) Sw bat cép cha cap moi
va probe RdRp |én trinh tw RARp cta CMNV; (c) Sw bat cap cta cap mdi va probe B-actin 1én trinh tw B-actin

Kiém tra do hoat déng thwc té ctia moi va probe

Kiém tra kha nang hoat dong thwc té ctia cdp mdi CMNV-Tag-F/ CMNV-Tag-R, c&p mdi RdRp —F/ RdRp —R, cdp
mdi p-actin-F/ B-actin-R b&ng cach thyc hién véi cac thanh phan phan ng PCR véi DNA chirng dwong déc hiéu
cho virus CMNV va gen chirng néi p-actin trén DNA ly trich t&r m3u tdm trdng dé danh gia kha nang hoat déng
ctia mdi. K&t qua cho thay, san phdm khuéch dai ctia phan trng PCR Ian lwot la 198bp, 137bp, 98bp phil hop Vo
kich thwéc trinh tw gen muc tiéu RdRp, p-actin (Hinh 2). Cac san phdm PCR dwoc dem di gti tai Trung tam
Nghién ciru Thr nghiém Hoéa Dwoc dé khang dinh trinh tw gen cda virus CMNV. Két qua giai trinh tw s& dwoc so
sanh céc trinh tw véi trinh tw gen s&n c6 trong NCBI genebank bang cach st dung BLAST alignment dé nhan
dién. Két qua giai trinh tw san phdm PCR vé&i cap mbéi CMNV-Tag-F/ R cho dd twong ddng 94,83% va cap mdi
RdRp-F/R cho d6 twong ddng 98,57% véi trinh tw muc tiéu cta gen RdRp.

Kha naéng hoat déng cua doan do v&i cdp mdi twong ng dwoc thwe hién bing phan tng qPCR véi tin hiéu
huynh quang vwot ngudng. Cap moi CMNV-Tag, RdRp s dung probe gan mau FAM, cap moi B-actin str dung
probe gan mau HEX. Cac probe déu cho tin hiéu huynh quang vuwot nguwéng twong rng véi cac cap moi (Hinh 3,
Hinh 4, Hinh 5).

Hinh 2. Két qua PCR khuéch dai DNA cta cap méi CMNV-Tag-F/R, RdRp-F/R, B-actinF/R

M: Thang DNA; Giéng (1): M&u am véi cap méi CMNV-Tag-F/R; Giéng (2), (3): DNA ching duong véi cap méi CMNV-Tag- -FIR;
Giéng (4): M&u am véi cdp RARp-F/R; Gleng (5),(6): DNA chitng duong véi cdp méi RdRp F/R; Giéng (7): M&u am véi cap mdi
B-actinF/R; Giéng (8), (9): DNA chiing duong véi cdp maéi B-actinF/R
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Hinh 3. Biéu dé khuéch dai tin hiéu
huynh quang cua cap moi
va probe CMNV-Tag gan mau FAM

Hinh 4. Biéu dé khuéch dai tin hiéu
huynh quang cua cap moi
va probe RdRp gan mau FAM

Hinh 5. Biéu dé khuéch dai tin hiéu
huynh quang cta cap moi
va probe B-actin gan mau HEX

Tién hanh dyng duong chuan tir 10° copies/ phan (ng dén 10° copies/ phan ng dé danh gia hiéu qua khuéch
dai trinh ty muc tiéu thi cap moi va probe RdRp cho hiéu suat I? 98,60% cao hon so v&i cép’mc‘)i va probe
CMNV-Taq la 92,20%. Do d6, cap va probe RdRp dwoc Iwa chon dé st dung cho céc thi nghiém tiép theo.

Xay dwng va téi uu héa quy trinh duplex RT-qPCR phéat hién CMNV gay bénh trén tdm

Néng d6 mdi la yéu 6 co ban quyét dinh dén sy thanh cong cta phan (ng qPCR. Nh&m t6i wu héa phan trng
khao sat cac ndng d6 médi tlr 100-500nM v&i d6 tang 1a 100nM trén cung 1 ndng d6 DNA plasmid dwong tinh
CMNV. Gen B-actin dwoc st dung lam chirng ndi nhw mét bién phap kiém soat qua trinh ly trich (chéng két qua
am tinh gid) trong quy trinh xay dwng. Két qua ti wu ndng dé mdi CMNV-Tag/ B-actin & ty 1& 300nM/300nM la tbi
wu nhét, cé khéc biét y nghia thdng ké so v&i cac nghiém thirc con lai cla thi nghiém (Bang 2).

Ndng dd probe ciing 1a 1 yéu t6 quan trong trong phan &ng duplex gPCR. Néng d6 probe téi wu cho phan (rng
gPCR dwoc khao sat di tir 100 dén 500nM voi d6 tang la 100nM dbi v&i probe clia gen déc hiéu RdRp va probe
cla gen ching n0| B-actin dwoc khao sat & ndéng do tir 50 dén 250nM voi do tang la 50nM cung mét néng do
DNA plasmid 10° copies va cDNA ly trich tlr tdm, nhdm tim ra ty I1& ndng d6 cho gia tri Cr nho nhét, cwdng dé tin
hiéu huynh quang cao nhét. Két qua bang 3 cho thay ty 1& 300nM/200nM la néng dd phu hop cho phan ¢ng
duplex gPCR phat hién trinh tw gen muc tiéu RdRp ctia CMNV va gen chirng ndi B-actin d& kiém soat phan tng.

Bang 2. Két qua t6i wu néng dé mbi CMNV-Tag/ B-actin trén DNA plasmid 10° copies va gen chipng noi g —actin

Néng dé moi FAM HEX Néng dé maoi FAM HEX
CMNV-Tad/ | chy ky ngwéng Chu ky ngwéng CMNV-Tag/ Chu ky ngwéng Chu ky ngwéng
B-actin () (€ B-actin (Cr) (C)
100/ 100 32,86% + 0,26 28,36% + 0,20 300/ 400 31,40°°%" + 0,34 25,864™ + 0,15
100/ 200 31,85™ + 0,26 28,01%°+ 0,07 300/ 500 30,65%" + 0,53 26,56%" + 0,15
100/ 300 31,41°°%" + 0,15 27,79% + 0,15 400/ 100 32,74% + 0,25 27,56"" £ 0,22
100/ 400 30,97%"" + 0,38 27,47+ 0,19 400/ 200 32,23 + 0,24 26,86°%" + 0,28
100/ 500 30,54%" + 0,07 27,33°° 40,13 400/ 300 31,69° + 0,26 26,31"K + 0,12
200/ 100 32,27*° £ 0,75 27,47° + 0,33 400/ 400 31,02%%" + 0,04 26,17 + 0,18
200/ 200 31,73°° 40,12 26,80°" + 0,28 400/ 500 30,82°" + 0,13 25,84™ + 0,16
200/ 300 31,439 + 0,16 26,64"" +0,09 500/ 100 31,64 + 0,08 27,30°° + 0,18
200/ 400 31,46°" + 0,36 26,43" + 0,24 500/ 200 31,24%"" + 0,54 27,20+ 0,13
200/ 500 30,95%" + 0,37 26,21™ +0,20 500/ 300 30,93%" + 0,03 26,619" +0,05
300/ 100 32,81% + 0,18 27,03%" + 0,04 500/ 400 30,70"" + 0,21 26,16™™ +0,55
300/ 200 31,39°%"" + 0,22 26,12™" + 0,13 500/ 500 30,58%" + 0,25 26,024™ + 0,19
300/ 300 30,45" + 0,36 25,60™ + 0,13
Bang 3. Két qua tbi wu néng do probe CMNV-Tag/ -actin trén DNA plasmid 10° copies va gen chipng ndi g —actin
Néng dé FAM HEX Néng dé FAM HEX
probe CMNV' Chu ky ngwéng Chu ky ngwéng probe CMNV' Chu ky ngwéng Chu ky ngwéng
Taq/B-actin (cn (Cn Taq/ B-actin (C) (cn
100/ 50 32,31°+0,19 27,70° 0,19 300/ 200 29,29'+ 0,33 25,35 + 0,20
100/ 100 32,03%°+ 0,12 27,09 + 0,20 300/ 250 29,524 + 0,23 25,44+ 0,17
100/ 150 31,83%° + 0,22 26,87° + 0,10 400/ 50 31,32+ 0,18 26,93 + 0,09

972




HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

100/ 200 31,59 + 0,28 26,62 + 0,10 400/ 100 30,89%" + 0,22 26,55%"" + 0,12
100/ 250 30,75%9+ 0,24 26,31"" + 0,09 400/ 150 30,319 + 0,18 26,19 + 0,15
200/ 50 32,12 + 0,03 27,497+ 0,14 400/ 200 29,86" + 0,15 25,87% +0,13
200/ 100 31,74™ +0,15 27,00 + 0,12 400/ 250 29,75™ £ 0,13 25,60" + 0,04
200/ 150 30,66°¢ + 0,81 26,75%" + 0,22 500/ 50 32,30+ 0,23 27,85% + 0,46
200/ 200 30,56"" + 0,19 26,40°" + 0,12 500/ 100 31,38%°+ 0,17 27,40 + 0,17
200/ 250 30,26%" + 0,22 26,23 + 0,18 500/ 150 30,67™% + 0,11 26,88 + 0,13
300/ 50 30,51%" + 0,27 26,41°" + 0,17 500/ 200 30,22°% + 0,03 26,62°" + 0,13
300/ 100 30,17 +0,11 26,30 + 0,17 500/ 250 30,22%"* + 0,03 26,08" + 0,07
300/ 150 29,70" + 0,12 25,65" + 0,21

Bang 4. Két qua khao sat nhiét d6 CMNV-Tag/ B-actin trén DNA plasmid 10° copies va gen chirng ndi g —actin

Nhiét do gén méi (°C) Chu ky ngwéng FAM (C;) | Chu ky ngwéng HEX (Cy)
55,0 31,59°+0,13 27,12° +0,14
57,5 30,78 + 0,07 27,02° +0,27
60,0 29,68° +0,04 26,91° + 0,23
62,5 30,76™ + 0,19 27,01°+ 0,26
65,0 31,56 + 0,28 27,20°+0,12

Nhiét do lai 1a mét chi tiéu quan trong anh hudng I&n dén két qua cla phan &ng gPCR. Nhiét dd lai qué cao hodc
qué thap déu anh hwéng khong tdt dén két qua phan trng gPCR. Né&u nhiét d6 lai qua th&p so v&i nhiét d6 bién
tinh clia méi va probe s dung thi dé tao ra cac san pham ky sinh khéng mong muédn. Néu nhiét dé lai qué cao sé
can tré sy bat cap clia mdi va probe vao DNA ban mau thi hiéu qué nhan ban sé khéng cao. Gradient nhiét d
khao sat dwoc xac dinh b&ng cach lay nhiét do trung binh gitka mdi c6 nhiét dd thap nhat va méi co nhiét do cao
nhét +5 (Ta= (Tmi+ Tmy)/2 +5). Khoang gradient nhiét d khao sat tir 55°C dén 65°C. Két qua & Bang 4 cho thay
nhiét do lai 60°C la nhiét d6 thich hop cho cac cép méi va probe gén vao trinh tw gen RdRp va gen ching néi B-
actin trén tom.

Ndng d6 cDNA cao c6 thé dan dén khuéch dai san phdm khéng dac hiéu va e ché phan tng PCR. Tién hanh
khao sat cac ndng dd la 1, 20, 40, 60, 80 va 100 ban sao/ phan trng véi thanh phan phan &ng va chu trinh nhiét
nhw trén véi ndng dd mdi va probe da téi wu. Trong do, ham lweng cDNA plasmid trong phan (ng tr 20 - 100
ban sao/ phan trng |a t&i wu nhat cho phan ng PCR vi cwéng dd tin hiéu huynh quang dat gia tri cao nhét.

Bang 5. Khao sat anh hwéng ndng dé cDNA plasmid dén phan (ng duplex gPCR phat hién trinh tw RdRp va -actin

Ham lwong DNA CMNV-RdRp B-actin
(ban sao/ phan tng) C1 Fam Cr Hex
1 No Cr 25,32

20 37,56 24,98

40 35,98 25,19

60 34,60 25,21

30 33,73 25,28

100 32,64 25,18

D& chi ddng trong phat trién quy trinh duplex RT-qPCR phat hién virus CMNV da trén trinh tw gen RdRp va gen
chirng ndi B-actin, khao sat thém 2 loai master mix tw pha OneTag® Standard Reaction Buffer (PCR Mix 1) va
AmpliTag Gold™ DNA Polymerase with Buffer Il and MgCl, (PCR Mix 2) dbi chiéu vé&i master mix dang s dung
trong nghién ctru. Qua do, 2 master mix déu cé thé dwoc stv dung dé lam master mix cho phwong phap duplex
RT-gPCR nhung can phai khao séat va ti wu thém.

Do tin cay cla thi nghiém dwoc thé hién qua nhiéu yéu tb trong d6 do 13p lai 1a mét yéu td quan trong. D& khao
sat do bién thién ndi phan tng cla quy trinh phat hién CMNV béng duplex RT-qPCR, dwoc thuc hién trén ching
dwong CMNV véi ndng do tir 10, 10°, 10*, 10°, 10°, m&i mAu Ip lai 10 1an trong cling mét dot thi nghiém. Trén
nguyén tdc mot quy trinh duplex RT-qgPCR cang c6 cac do bién thién ndi phan ¢ng va lién phan (rng cang nhé thi
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két qua thu nhan cang dang tin cay. Theo Bustin (2002), Cr cGa phan &ng duplex RT-gPCR st dung Tagman
probe nén nhd hon 2%. Két qua cho thay dé bién thién nodi phan (rng ca quy trinh duplex RT-gPCR CMNV & cac
ndng do DNA c6 %CV tir 0,98% dén 1,94% va do bién thién lién phan (ng thap nhét 1a 0,70%, con hé sbé bién
thién lién phan tng cao nhat 1,91%.

Xac dinh cac théng sé ky thuat cta quy trinh

D chon loc cha phwong phap duplex RT-gPCR thyc hién trén 10 mau tém nhiém CMNV va 5 mau nhiém cac
bénh khéac trén tdm. Cho thay phuong phap duplex RT-gPCR xay dwng phat hién virus CMNV gay bénh trén tém
xay dwng chi phat hién virus CMNV, khdng phat hién cac tac nhan khac gay bénh trén tém.

Gidi han phat hién (LODso) la gia tri 1 néng d6 nhd nhét hay lwgng chét phan tich nhé nhét trong mau tht ma
phwong phap cé thé phat hién dwoc véi ty 1& 50%. LODso clia mét quy trinh phan tich cé y nghia quan trong
trong viéc dinh hwéng s dung. Cac cDNA ly trich t& mAu tém trang nay sé& dwoc nhiém chi dong & néng d6 2-
100 copy/ul. LODsp trung binh clia phwong phéap duplex RT-qPCR phat hién CMNV nhiém trén tom trén vat liéu di
truyén ctia CMNV vé&i ndng d6 cDNA plasmid la 5 copy/phan (ng , véi d6 tin cay 95%, gia tri LODso clia phuong
phap dao dong trong khoang 5-10 copy/ phan (ng trén cDNA plasmid. Va LODso trung binh cia phuwong phap
duplex RT-gPCR phat hién CMNV nhi&m trén tém trén mau tdm ly trich vé&i ndng d6 cDNA ly trich 1a 12 pg/phan
rng voi do tin cay 95%, gia tri LODso clia phwong phap dao déng trong khodng 12 pg/phan (rng trén cDNA ly
trich. Theo nghién ctru Li va déng tac gia (2018), da dinh lwgng virus CMNV dwa trén trinh tw gen dac hiéu
RdRp bang phwong phap RT-qPCR. Két qua phwong phap phat hién ndng d6 thp nhat ctia CMNV [a 9,6 pg tir
RNA téng sb ly trich trén mau tdm nhiém CMNV va 5,7 ban sao ctia DNA plasmid. Tir d6, két qua nghién ctru quy
trinh dang xay dwng va nghién ctru clia Li va déng tac gia (2018) 1a twong dwong nhau.

KET LUAN

D4 thiét ké cap mdi va probe hoat ddng hiéu qua va dac hiéu phat hién virus Covert Mortality Nodawrus Quy
trinh duplex RT-gPCR phat hién virus CMNV trén tém da duwgc t6i wu héa trén bd hoa chat 2X PerfeCTa® qPCR
FastMix” I, Low ROX™ véi ty 1& ndng do mdi (RdRp/B-actin) 1& 300nM/300nM, ndng dd probe RdRp/B-actin
twong (rng 300nM/200nM. V@i chu trinh nhiét la 95°C trong 2 phut; 40 chu ky 95°C trong 5 giay; 60°C trong 30
giay. D6 bién thién ndi phan rng cla quy trinh & cac ndng d DNA c6 %CV tir 0,98% dén 1,94% va do bién thién
lién phan (ng thdp nhat 14 0,70%, con hé sé bién thién lién phan &ng cao nhét 1,91%.
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DEVELOPMENT OF A DUPLEX RT-gPCR FOR THE DETECTION
OF CMNYV (Covert Mortality Nodavirus) IN SHRIMP

Do Thi Nhu Thao’, Nguyen Pham Truc Phuong, Luong Thi Ngoc Han,
Nguyen Tran Duc Duy, Nguyen Thi Loan, Hoang Dac Hiet

Research and Development Center for High Technology Agriculture

SUMMARY

Among the diseases caused by viruses in shrimp, the disease with a high death rate and rapid spread is the
disease caused by the CMNV virus (Covert Mortality Nodavirus), which causes mysterious shrimp mortality
syndrome. CMNV has the ability to spread quickly to the surrounding area and predicts the risk of a large-scale
outbreak if timely prevention measures are not taken. Research on building a duplex RT-qPCR process to detect
CMNV virus causing disease in white leg shrimp. The duplex RT-gPCR method using Tagman probe was
developed and optimized with the RdRp/B-actin primer concentration ratio of 300 nM/300 nM, respectively;
Corresponding probe concentration of 300 nM/200 nM for the RdRp gene target sequence was built on the
PerfeCTa® qPCR FastMix® II, Low ROX™ chemical kit. With a thermal cycle of 95°C for 2 minutes; 40
cycles of 95°C for 5 seconds; 60°C for 30 seconds. Determine the technical parameters of the duplex RT-qPCR
process to detect CMNV virus causing disease in white shrimp such as selectivity (100%), limit of detection
(LODsg) with a concentration of 5-10 copies/ Reaction on plasmid DNA and concentration of 12pg/reaction on
extracted cDNA. The intra-reaction variability of the duplex RT-qPCR CMNV process at DNA concentrations
with %CV from 0.98% to 1.94% and the lowest inter-reaction variability is 0.70%, while the coefficient The
highest inter-reaction variation was 1.91%.

Keywords: B-actin, CMNV (Covert Mortality Nodavirus), duplex RT-gPCR, RdRp gene, shrimp.
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