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TOM TAT

Trong xét nghiém sinh hoc phan tk, dac tinh ctia mdi, bao gédm murc phi hop véi trinh tw dich va xu huéng hinh
thanh céu tric thir clp, anh hwéng truc tiép dén hiéu qua PCR. Tuy nhién, trong xét nghiém waterfowl reovirus
(WRV), nhitng yéu t6 nay hién it dwoc quan tam. Nghién ciru nay dwoc thuc hién nhdm danh gia chét lwong hai cap
méi RT-PCR DRV.320F/320R va DRV.368F/368R théng qua cong cu tin sinh hoc va thwe nghiém. Két qué cho thay
DRV.368 c6 mirc dd phi hop trinh tw cao hon tai viing 3’ va xu hwéng hinh thanh cAu tric thi cip thap hon so voi
DRV.320, d&c biét & mdi ngwoc. Phi hop véi cac dic diém nay, DRV.368F/368R duy tri kha nang khuéch dai 4n
dinh trén dai diéu kién khao sat réng hon va cho ty 1& phat hién mau dwong tinh cao hon khi xét nghiém véi 56 mau
bénh phdm. Tinh dic hiéu cla ca hai cap mdi dwoc xac nhan & muc thiét k& va giai trinh tw san phdm. Téng hop
cac két qua cho thdy DRV.368F/368R |a c&p mdi phii hop hon cho phat hién WRV bdng RT-PCR trong diéu kién
nghién cru hién tai.

Tl khéa: Waterfowl reovirus, moi, danh gia, lwa chon, RT-PCR.

Evaluation and Selection of RT-PCR Primers for Detection of Waterfowl Reovirus (WRV)

ABSTRACT

In molecular assays, primer characteristics, including target sequence complementarity and the tendency to
form secondary structures, directly affect PCR efficiency. However, in waterfowl reovirus (WRV) testing, these factors
currently receive little attention. This study was conducted to evaluate the quality of two RT-PCR primer pairs,
DRV.320F/320R and DRV.368F/368R, using bioinformatics tools and experimental assays. The results showed that
DRV.368 had higher sequence complementarity at the 3' region and a lower tendency to form secondary structures
compared to DRV.320, especially in the reverse primer. Consistent with these characteristics, DRV.368F/368R
maintained stable amplification across a wider range of tested conditions and yielded a higher positive detection rate
when testing 56 clinical samples. The specificity of both primer pairs was confirmed at the in silico design level and
through amplicon sequencing. Overall, the results indicate that DRV.368F/368R is a more suitable primer pair for
detecting WRV by RT-PCR under the current study conditions.

Keywords: Waterfowl reovirus, primer, evaluation, selection, RT-PCR.

Htiu Anh & cs., 2020), duck circovirus (Tran & cs.,

1. DAT VAN DE

Khoang 10 niam tré lai day, cung véi su
phat trién ctia mé hinh chan nuéi vit - ngan siéu
thit & nuéc ta, ngoai cac virus gy bénh phd bién
nhu cim gia cAm, dich ta vit va viém gan vit,
nhiéu virus méi 6 thiy cAm da lién tiép duge phat
hién. Vi du nhu waterfowl parvovirus (Nguyén
Vian Giap & cs., 2019), duck tembusu virus (Pang
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2022) va waterfowl reovirus (reovirus ¢ thuy cAm)
(Nhan & cs., 2025; Vu & cs., 2025).

Waterfowl reovirus (WRV) thudc loai Avian
orthoreovirus, gidng Orthoreovirus, ho
Spinareoviridae (Matthijnssens & cs., 2022).
Cac chung WRV, bat ké phat hién & loai thuy
cAm ndo, déu c6 thé dugc phan vao ba
genogroup: c6 dién (classical), méi (novel) va



méi ndi (newly emerging, con goi la Avian
orthoreovirus B) (Wang & cs., 2013; Cao & cs.,
2019; Varga-Kugler & cs., 2022). Tat ca WRV c6
cau trdc di truyén tuong tu nhau, véi bd gen
gdm 10 doan RNA sgi d6i, duge phan theo kich
thuée thanh ba nhém: 16n (L1-L3), trung binh
(M1-M3) va nhdé (S1-S4) (Heffels-Redmann &
cs., 1992; Day, 2009; Wang & cs., 2013; Yun &
cs., 2014; Varga-Kugler & cs., 2022). Trong sd
nay, doan gen ma héa protein sigma C 1a bién
d6i nhat (Liu & cs., 2003), din t6i su da dang
cao vé mat di truyén va khang nguyén giiia cac
loai reovirus (Vasserman & cs., 2004).

D& phat hién reovirus & thuy cAm, hién nay,
cac phuong phap dua trén sinh hoc phan tu
duge st dung phd bién va chi€m uwu thé so véi
phan lap virus va huyét thanh hoc (Huang &
cs., 2026). Cac xét nghiém nay da dudc phat
trién duéi nhiéu dinh dang nhu RT-PCR
thuong, real-time RT-PCR (SYBR Green hodc
TagMan probe), RT- LAMP, digital PCR va
CRISPR/Cas-based assay (Huang & cs., 2026).
Trong d6, dich phat hién chu yéu la cac doan
gen S méa hoéa protein sigma A (Zhang & cs.,
2006), sigma B va sigma C (Huang & cs., 2026).
Mot s6 nghién ciiu cho thiy gen sigma C c6 tinh
luéng dung khi dugc st dung lam dich phat
hién, do vua giap tdng 46 dic hiéu (Jiang & cs.,
2025), vira c6 thé phuc vu phéan tich dich té& hoc
phan ti (Qiu & cs., 2025).

Trong cic xét nghiém sinh hoc phan ti, dic
tinh ctia mdi, bao gdm mtc do bd sung véi trinh
ty dich va xu huéng hinh thanh ciu truc thi
cadp, c6 anh hudng truc ti€p dén hiéu qua
khuéch dai (Stadhouders & cs., 2010; Meagher
& cs., 2018; Huang & cs., 2024). Sai khac trinh
tu gitta moi va gen dich, dic biét tai ddu 3, cling
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nhu sy hinh thanh dimer ctia mdi, c¢6 thé dan
dén khuéch dai khong dic hiéu va lam gidm do
nhay phan ting. Tuy nhién, trong phat hién
WRYV, cac céng bs hién nay chu yéu tap trung
vao dd d#c hiéu va giéi han phat hién ctia phan
ting, trong khi danh gia vé dic tinh cta ciap moi
st dung rat hiém dugc dé cap (Zhang & cs.,
2006; Qiu & cs., 2025). Do d6, nghién ctu nay
duge thuc hién nham (i) danh gia chit lugng noi
tai cac cap moéi RT-PCR nhém vao gen sigma C,
bao gdém phan tich su phut hgp trinh tu va ciu
tric thi cap; (i) xac dinh mét s6 diéu kién t61
uu cta phan ting (néng do mdi va nhiét d6 bit
cdp). Cac két qua thu duge 1a co s6 lya chon bo
moi phit hop nhat cho phat hién WRV.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

MAu bénh phdm: 56 mau gdp phu tang cta
vit bénh thu thap 6 trang trai/ho chin nuéi tai
mét s6 tinh mién Béc trong nam 2024.

Kit tach chiét ADN/ARN (WizPrep viral
DNA/RNA mini kit, Wizbiosolution, W73052).

Kit téng hop cDNA (Maxime RT premix kit,
iNtRON, 25082).

Kit PCR (GoTaq green master
Promega, M7122).

Hoéa chét, sinh phdm dung phan tich két qua
ctua phan ting PCR: dém TAE buffer 50X (Cong ty
TNHH giai phap y sinh ABT, DD-035); UltraPure
agarose (Invitrogen, 16500500); 100bp DNA
ladder (Invitrogen, 15628019); RedSafe nucleic
acid staining solution (iINtRON, 21141).

Cdp mdi dac hiéu phat hién gen sigma C
cia WRV (Bang 1).

mix,

Bang 1. Trinh tu méi phat hién WRV dung trong nghién cttu

Gen dich Tén mdi* Trinh ty mdi (5-3’) Kich thuéc (bp) Ngudn gbc

Sigma C DRV.320F ATGGATCGCAACGAGGTGATAC 320 Huang & cs. (2023)
DRV.320R GAGGATAGCTCGGACCGGACAT

Sigma C DRV.368F TGAGACGCCTGACTACGATT 368 Niu & cs. (2017)
DRV.368R ATGCTTGGAGTGAGACGACT

Ghi chi: *: Tén moéi duogc dit lai trong nghién ctu nay; **: Kich thudc dugc tinh lai theo trinh tu tham
chiéu KF154116 1a 368bp, khéong phai Ia 380bp nhu céng bo.
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DPanh gia va lwa chon bé mdi RT-PCR phu hop cho phét hién waterfowl reovirus

2.2. Phuong phap nghién cttu

2.2.1. Phan tich sy phu hop vi tri gan méi

Thu thap trinh tu gen ma hdéa protein
sigma C ciia WRV td GenBank (truy céap
02/2026). C4c trinh tu nucleotide duge can chinh
riéng ré véi trinh tu moi xudi va moi nguge cla
tiing cap méi (Bang 1) bang MAFFT (Katoh &
cs., 2019). Do dit liéu gen sigma C trén
GenBank bao gébm ca trinh tu day da va trinh tu
khuyét thiéu ¢ dau 5 hoic 3', chi cac trinh tu
chiia diy du vung gin cta ca mdi xudi va méi
ngudc méi dude gifi lai cho cac phan tich tiép
theo. Theo d6, s6 trinh tu du diéu kién 1a 145
d61 véi cap moi DRV.320F/320R va 157 ddi véi
ciap moéi DRV.368F/368R.

2.2.2. Phan tich c4du tric thit cAp ciia méi

C4u tric thit cap clia moi, bao gbm tu bt cap
(homodimer) va bét
(heterodimer), dudc phan tich bang céng cu
(https://sg.idtdna.com/calc/
analyzer). D6 6n dinh nhiét d6ng (thermodynamic
stability) cua céac cdu tric dugc danh gia thong
qua nang lugng tu do Gibbs (AG), trong dé6 AG
cang am biéu thi ciu tric cang 6n dinh. Cac cdu
trac dimer c6 AG > —6 kcal/mol duge xem 1a chap
nhan dugc, trong khi AG 4&m hon ngudng nay
dugc coi la bat Igi cho phan tng PCR
(https://www.premierbiosoft.com/tech_notes/PC
R_Primer_Design.html).

cap gitta hai moi

OligoAnalyzer

2.2.3. Phan tich tinh dic hiéu ctia méi

Trinh tu méi (Bang 1) dude danh gia tinh
dic hiéu dsi v6i WRV bang céng cu Primer-
BLAST
primer-blast/index.cgi) trén co sd dii liéu core
nucleotide database. Phan tich nham xac dinh
kha ning bat cap ctia moi véi trinh tu WRV va

(https://www.ncbi.nlm.nih.gov/tools/

phat hién cac san phdm khuéch dai du doan
trén cac khudén ngoai dich tiém tang (products
on potentially unintended templates). Chi céc
cip mdi khong tao san phdm khuéch dai du
doan ngoai WRV mdéi duge coi 1a ddc hiéu.

2.2.4. Phan tich tinh dic hiéu cua san
pham khuéch dai

Pé x4c nhan tinh dic hiéu cia san pham
RT-PCR khuéch dai bdi cac cip mdi & bang 1,
cac san pham thu duge v6i méi DRV.320F/320R
va DRV.368F/368R dudc gidi trinh tu hai chiéu
bang phuong phap Sanger (1st BASE,
Malaysia). Lip rap trinh tu thu dudc béng phan
mém BioEdit (Hall, 1999), sau d6 so sanh véi co
s6 dit liéu nucleotide bang BLASTn
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

2.2.5. Téi wu néng dé moéi ciia phan ing
RT-PCR

Néng d6 moéi xudi va moi ngude dude to1 uu
theo ma tran ké&t hdp 4 x 4 (10; 5; 2,5; 1,25
pmol/ul) nhu trinh bay & bang 2. Cac phan tng
RT-PCR dugc thuc hién trong cung diéu kién
thanh phan va chu trinh nhiét, chi khac nong do
mbi. San phdm duge phan tich bang dién di
agarose. T6 hop ndéng d6 cho bang dic hiéu ro
nét dudc chon 1 té1 uu.

2.2.6. Téi wu nhiét do gin méi

Nhiét d6 gin mbi t6i uu cho mdi cip médi
(Bang 1) dugc xac dinh biang PCR gradient.
Nhiét d6 cac budc bién tinh va kéo dai dudge giit
¢d dinh, trong khi nhiét d6 buéc gidn mdi duge
thiét lap dao dong trong khoang 50-60°C trén
may Agilent SureCycler 8800. Nhiét d6 gdn moi
t61 wu dude xac dinh 1a nhiét d6 tai d6 san pham
PCR thu dudgc c6 bing dic hiéu ro nét, khong
hoc it xué't hién san phdm phu.

Bang 2. Ma tran t6i wu néng dé moi (pmol/ul)

Néng d& mdi nguoc

10 5 2,5 1,25
Nong d6 méi xudi 10 10:10 10:5 10:2,5 10:1,25
5 5:10 5:5 5:25 5:1,25
2,5 2,5:10 25:5 25:25 2,5:1,25
1,25 1,25:10 1,25:5 1,25:25 1,25:1,25
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2.2,7. Xac dinh dé nhay cua phan itng
RT-PCR déi véi titng cip moi

San phdm RT-PCR khuéch dai toan bd
doan gen sigma C (1.001bp) dudc dién di va cét
khéi gel, sau d6 dugc thu hdi bing GeneJ ET gel
extraction kit (Thermo Fisher Scientific,
K0691). Nong d6 ADN dudc do bing NanoDrop
One Spectrophotometer, v6i lugng xac dinh dudge
14 0,44 ng/ul; tuong ting véi 4,07 x 10® ban sao/pl
(https://www.technologynetworks.com/tn/tools/c
opynumbercalculator). ADN sgi khuén duge pha
loang theo c¢d s6 10 trong dém TE (pH 8,0) dé
tao ddy pha lodng tu 10! dén 10 °. Phan tng
PCR dudc thuc hién véi tiing cap moi  nhiét do
gdn moi va nong do t6i uu, gitt ¢d dinh cac thanh
phan va diéu kién phan ting, ngoai trit néng do
ADN khuén. P§ nhay ctia phan tng véi méi cap
moi duge xac dinh 14 do pha loang cao nhat cua
ADN khuon van cho biang PCR dic hiéu.

2.2.8. Phuong phap RT-PCR phét hién WRV
& mau bénh pham

ADN/ARN téng s6 ctia mAu bénh pham
duge tach chiét bang kit WizPrep viral
DNA/RNA mini kit theo huéng din cia nha san
xudt. Chuyén ARN thanh cDNA bang kit
Maxime RT premix véi thanh phén va chuong
trinh nhiét theo huéng dan. Phan ting PCR dudgc
thuc hién bing kit GoTaq green master mix, st
dung cép mdi 6 bang 1 6 nong dd t6i uu. Cac
thanh phan khac va thé tich cia phan tng duge
thuc hién theo khuyén cdo cia nha san xuit.
Chu trinh nhiét ctia phan tdng dugdc thiét lap
nhu sau: 95°C/2 phit, 40 chu ky (95°C/ 30 giay,
nhiét d6 gdn moéi t6i uu/ 30 gidy, 72°C/ 60 gidy).
San phdm PCR duge dién di bing gel agarose
2% trong dung dich 0,5X TAE & 100V trong 20
phit. Poc két qua dién di bing thiét bi
Amersham ImageQuant 800.

2.2.9. Panh gi4 mitc do phi hop chin doan
gitta hai cip méi

Miic d¢ phu hgp chdn doan gitia hai cip mdi
DRV.320F/320R va DRV.368F/368R duge danh
gia bang bang 2 x 2. Ty 1é phu hop chung va ty
lé déng thuan duong/Am (positive/negative
agreement) dugc tinh nhu sau:
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a+d

Ty 1& phu hgp chung =

Ty 1¢ ddng thuan duong = —2
a+b
0 1A 3A aa_  d
Ty 1é dong thuén am =
c+d

Trong d6, a 1a s6 mau duong tinh véi ca hai

cip moéi, b 14 s6 mau duong v6i moi

DRV.320F/320R  nhung 4am véi moi
DRV.368F/368R, ¢ la s6 mau &m v6i moi
DRV.320F/320R  nhung duong véi mobi

DRV.368F/368R, d 14 s6 mau Am tinh v6i ca hai
moi va N =a +b + ¢ + d la téng s6 miu
xét nghiém.

Hé s6 Kappa (k) dude st dung dé dinh lugng
mtic d6 phit hgp chan doéan gitia hai cip méi sau
khi hiéu chinh anh hudng cta su trung hop do
ngiu nhién, tinh theo cong thiic:

K = PO _Pl
1-P
vei p =274,
N
P - (a+b)(a+c);2(c+d)(b+d) .

Gia tri k dugc dién giai theo thang Landis-
Koch: < 0,00 (khong phu hgp), 0,00-0,20 (phu
hop kém), 0,21-0,40 (phu hgp thap), 0,41-0,60
(phu hgp trung binh), 0,61-0,80 (phu hgp
cao) va 0,81-1,00 (phu hogp rat cao) (Landis &
Koch, 1977).

3. KET QUA NGHIEN CUU
3.1. K&t qua phan tich tin sinh hoc

3.1.1. Su phu hop trinh tu méi va gen dich
Két qua so sanh sy phu hgp véi gen dich
sigma C lan lugt dudc trinh bay cho cac cip
moi DRV.320F/320R va DRV.368F/368R (Hinh
1). Méi DRV.320F phit hgp hoan toan véi 94,5%
(137/145) trinh tu gen sigma C. Ngudgc lai, moi
DRV.320R chi phu hdp hoan toan véi 59,3%
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(86/145) trinh tu. Pang chid §, cac bién thé nam
trong pham vi 5 nucleotide § dau 3’ (vung
quyét dinh hiéu qua khuéch dai) xudt hién &
4,1% (6/145) trinh tu d6i véi DRV.320F va
13,1% (19/145) trinh tu d6i véi DRV.320R.
Trinh tu WRV Viét Nam mang sai khac 6 dau
3’ (danh d&u mii tén, Hinh 1A-1C) ghi nhén c6
3/145 truong hdp v6i mdéi moéi DRV.320F
va DRV.320R.

Doi véi cap DRV.368, mdi DRV.368F cho
miic do bao tén cao, phit hdp hoan toan véi
96,2% (151/157) trinh tu gen sigma C. Khéng c¢6
bién thé trong pham vi 5 nucleotide diu 3’ cta
moi nay. Moi DRV.368R phu hgp hoan toan véi
75,8% (119/157) trinh tu, va chi ¢6 2,5% (4/157)
trinh tu mang bién thé trong viing 3'-terminal.
Riéng cac trinh tu Viét Nam (danh d4u *, Hinh
1B-1D) khéng ghi nhéan trucéng hdp nao cb sai
khac trong khoang 5 nucleotide ctia dau 3.

A B

DRV.320F ATGGATCGCAACGAGGT|GATAC n DRV.368F TGAGACGCCTGACTACGATT n

g Fvarl . .. ..........c.c.0 oo, 137 k Fvarl . . ... 151

¥ Fvarz Q. . CTCCA. . ...... T.lAcG.. 3 Fvar2 s T P 4

¥ Fvar3 ... c..... 2 T U D 2
Fvard . . . ..o AL .. 2

FvarS . . . . ... 00 ... G. 1

C D

DRV.320R GAGGATAGCTCGGACCGGACAT DRV.368R ATGCTTGGAGTGAGA|ICGACT n

P WG, Ccccooococoononocaocaodooanc 86 ¥Rvarl . ... 119

% Rvar2 .. ... O 9 R.var2 A N P 12
Rvar3 . .. ... .. T. ... ... ... 6 % Rvars . .. . ... AL L 12
Rwvard . . . .. C......... T...... 6 R.vard oL UA L UA 2
Rvars . ... ... ....... T 5 R.vars R o R 2
Rvare .. ...... T -G 5 R.varé e ¢ 2
Rvar? . ... ... ... ... C 4 Rvar? . . LT 2

* Rvarg A 3 % Rvarg S o o 1

% Rvaro<a. . . .. o ...T. 3 % Rvard . C. . C.. . ... . ... Y
Rvarl0 . .. .. ... ......... .G 2 R.varl0 & ... ..... ATl ... 1
Rvarll . .- ... - B O 2 Rvarll . .. .C.....A....|..... 1
Rvarlz ... I R 2 RVALZ AL
Rvarl3 .. .. .. G. . v 2 Rvarl3 T T A 1
Rvarld . . . . . . ... ... ... .. LT 2

R.varl5 e ... C 1

R.varl6 e 1

Rvarl? . . . .. ... ... T . 1

Rvarl8 . . .. ... ... ....... - 1= . 1

%k R.varl9 AL C e 1

Rvar20 . .. ... ..... - 1

Rvar2l . .. .. c..... Ao 1

R.var22 .G GG 1

Ghi chi: So sanh vdi cip méi DRV.320F/320R (A-C) va DRV.368F/368R (B-D). Ky hiéu “var” biéu thi bién thé so
véi trinh tu méi. “n” 1a s6 Iugng trinh tu mang bién thé tuong iing. C4c bién thé bao gom trinh tu WRYV cuia Viét
Nam dugc danh dau *, c6 sai khac 6 ddu 8 duge danh ddu bang miii tén. 5 nucleotide & ddu 3 cia méi duge dong
khung. D4u “” biéu thi nucleotide giéng véi trinh tu tham chiéu.

Hinh 1. Sy phi1 hgp trinh tu gifta méi véi viing gin trén gen dich
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30

kX

30

kR

30

kL

31

3t

30

10 5°*

30
11 5

30
12 5

31
13 5¢

31
14 5"

EL

3
6 5"

30
75"

3

Ghi chi: C4c cap base bé sung duge biéu thi bing ‘|’ (doan b6 sung lién tuc dai nhat) va <’ (b6 sung phu). Chi cdc

A: DRV.320F

ATGGATCGCAACGAGGTGATAC

CATAGTGGAGCAACGCTAGGTA
ATGGATCGCARCGAGGTGATAC
11
CATAGTCGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
: [l :
CATAGTGGAGCAACGUTAGGTA
ATGGATCGCAACGAGGTGATAC
T | Doz
CATAGTGGAGCARCGCTAGGTA
ATGGATCGCAACGAGGTGATAC
HE N
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC

| HE
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
N
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
Il
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
[
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
[l HH
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
|
CATAGTGGAGCAACGCTAGGTA
ATGGATCGCARCGAGGTGATAC

| S

CATAGTGGAGCAACGCTAGGTA
ATGGATCGCAACGAGGTGATAC
Il H

e CATAGTGGAGCAACGCTAGGTA

ATGGATCGCARCGAGGTGATAC
I
CATAGTGGAGCAACGCTAGGTA

C: DRV.368F

TGAGACGCCTGACTACGATT
- | iz o
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT
N HER
TTAGCATCAGTCCGCAGAGT
TGAGRCGCCTGACTACGATT
|
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT
LA B R
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT
Il s por:
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT
Il
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT
I
TTAGCATCAGTCCGCAGAGT

AG

-5.19

-4.62

-3.61

-3.61

-3.14

-1.95

-1.95

-1.47

-1.47

-1.47

-1.47

-1.34

-1.34

-0.96

AG

-3.61

-3.61

-3.61

-3.14

-1.60

-1.47

-0.96

3
2 5!

3

31
4 5"

30

30

31

3
8 5"

31
9 5!

31
10 5

30
11 5

31
12 5"

3
13 5!

@

30
5t
3
5
3
5
30
g1
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B: DRV.320R AG
GAGGATAGCTCGGACCGGACAT -9.75
s Lo
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -6.68
A N S S R
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -6.34
RN
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -3.61
H H Il H H
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -3.17
[ 1] i
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -3.07
| H H 18
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -1.57
Il B
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -1.57
o HE I - HE
TACAGGCCAGGCTCGATAGGA
GAGGATAGCTCGGACCGGACAT -1.57
4 [ 1o :
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -1.47
Il
TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACA =-1.47
[
«---- TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -1.47
Il
it TACAGGCCAGGCTCGATAGGAG
GAGGATAGCTCGGACCGGACAT -0.96
B N
TACAGGCCAGGCTCGATAGGAG
D: DRV.368R -
TGAGACGCCTGACTACGATT -3.61
HEH [ oo
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT -3.14
N EER
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT -2.94
|
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT -1.60
R A
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT -1.60
Il P
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT -1.47
Il
TTAGCATCAGTCCGCAGAGT
TGAGACGCCTGACTACGATT -1.34

Il
TTAGCATCAGTCCGCAGAGT

cdp ‘|’ dugc dung tinh AG. Miii tén chi cac trudng hgp cé kha ning kéo dai béi DNA polymerase tur diau 3'.

'y 'y

Hinh 2. Ciu trac thi caAp do tu bat cap gitta méi xuodi hoic nguge ctia cip moi

Téng thé, & ca hai cap mdi, mdi xudi bao
ton t6t hon moi ngude, véi miic @6 chénh léch

dac biét rd 6 cap DRV.320. Cép DRV.368 cb
thé& vé do phu hdp trinh tu 6 ca mdi xuoi

uu
va

ngugc. Phu hgp v6i nhan dinh nay, 17,2%

(25/145) trinh tu dudec du doan c6 thé bi
anh hudng hiéu qua khuéch dai PCR khi su
dung cip DRV.320F/320R, trong khi ty 1é
tuong tng doi véi cip DRV.368F/368R chi la
2,5% (4/157).
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3.1.2. Su hinh thanh cAu triuc thir cap
ctia moi

Hinh 2 trinh bay két qua hinh thanh cau
trdc thi cdp do tu bit ciap gitta mdi xudi hodc
gitia mdi nguge (homo-dimer). K& qua phan
tich homo-dimer cho thay su khac biét ro gitia
cac mdéi DRV.320 va DRV.368. DRV.320F chi
tao cac dimer yéu (AG -0,96 dén -5,19 kcal/mol).
Nguge lai, DRV.320R xuét hién 3 c&u hinh 6n
dinh hon, vugt ngudng bat 1gi (AG < -6 kcal/mol;
hit 1-3). V& nguy cd kéo dai bsi DNA
polymerase tai dau 3’, ghi nhan mét cau hinh c6
b6 sung 3' 6 DRV.320F (hit 13) va hai cdu hinh &
DRV.320R (hit 11-12). O nhém DRV.368,
ca DRV.368F va DRV.368R déu chi tao
homo-dimer yé&u (AG > -3,61 kcal/mol) va khong
ghi nhéan bé sung tai dau 3'.

CAu tric tht cdp dang hetero-dimer gita
moi xudi va méi nguge duge trinh bay ¢ hinh 3.
Két qua phan tich cho thay da sd cac tuong tac
b6 sung déu yéu va ngin. Céc cdu hinh
hetero-dimer chti y&u gdém céc doan bé sung lién
tuc rat ngén (2-4bp; ky hiéu |), kém theo mét sé’
b6 sung phu rai rac (ky hiéu :), véi gia tri AG
dao dong tit —1,34 dén —6,78 kcal/mol (véi cdp
méi  DRV.320F/320R), va tu -1,34 dén
-3,61 kcal/mol (véi cap mdi DRV.368F/368R).
C#u hinh 6n dinh nhat quan sat duge & hit 1 cla
mdi DRV.320: c6 doan bé sung lién tuc 4bp va
AG = —6,78 kcal/mol. C4c c4Au hinh con lai déu c6
AG > —4,41 keal/mol, cho th&y xu huéng bat cap
gitia hai mai 1a yéu.

Vé nguy co hinh thanh primer-dimer c6 kha
nang dugc DNA polymerase kéo dai tai dau 3/,
chi mot s6 it cAu hinh (hit 14-16 ctia cip moi
DRV.320F/320R) tao dugc sip xép dau 3'. Tuy
nhién, ngay ca trong cac trudng hgp nay, doan
b6 sung lién tuc tai ving 3’ chi gdm 2bp véi AG
khodng —1,34 dén —1,47 kcal/mol, cho thay kha
ning hinh thanh primer-dimer c6 thé kéo dai la
rat thap. V6i cap moi DRV.368F/368R, khong
ghi nhan ciu hinh nao vita c6 doan bd sung lién
tuc dai vita neo tai dau 3', va tat ca cac AG déu
> —3,61 kcal/mol, cing ¢6 nhan dinh rang nguy
¢ primer-dimer chtic ning 1a khong dang ké.

So sanh gitia hai cdp mdi cho thay
DRV.320F/320R c6 xu huéng hinh thanh dimer
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6n dinh hon va xudt hién cac cdu hinh b4t lgi
tiém nang nhiéu hon so véi DRV.368F/368R. Cu
thé, chi 6 DRV.320F/320R méi ghi nhéan céu
hinh ¢6 AG < —6 kcal/mol va céc sip xép b6 sung
tai dau 3, trong khi DRV.368F/368R khong cb
c4u hinh nao vita c6 AG 4m siu vira neo 3'.

3.1.3. Tinh dic hiéu ctia méi va san pham
khuéch dai

Tinh dic hiéu cta cac cip mdi va san phdm
RT-PCR tuong ting dugc danh gia & ca miic thiét
ké& va thuc nghiém (Hinh 4). Phan tich BLASTn
cua trinh tu méi cho thay tat cad moi xudi va
ngugc cia hai méi DRV.320 va DRV.368 déu
khdp dac hiéu véi cac trinh tu sigma C cia WRV
trong co sd dii liéu GenBank, véi dd bao
pht truy van 100% va dd tuong déng 100%
(Hinh 4A-4B). Diéu nay phu hgp véi két qua
Primer-BLAST, khéng ghi nhan san phim
khuéch dai du doan trén cac khudn ngoai WRV.

Vé két qua phan tich véi cidc sdn phidm
khuéch dai, gian d6 giai trinh tu thu dudc thé
hién tin hiéu dinh don ré va khong c6 chéng 1ap
(Hinh 4C-4D). Trinh tu l4p rap sau d6 cho két
qua BLASTn khép d#éc hidu véi cac trinh tu
WRYV sigma C trong GenBank, khong ghi nhan
tuong doéng véi cac vi sinh vat khac. Nhiing két
qua nay xac nhan rdng ca hai cap moi
DRV.320F/320R va DRV.368F/368R déu khuéch
dai dac hiéu vung gen sigma C cia WRV.

3.2. K&t qua danh gia thuc nghiém

3.2.1. Piéu kién téi vu va dé nhay cua
phan tng

Két qua khao sat diéu kién lam hoat dong
ctia phan ting RT-PCR véi hai bé méi dugc trinh
bay 6 hinh 5. Trong khao st ma tran néng do
moéi  10-1,25 pmol/ul (Hinh 5A-5B), cip
DRV.368F/368R duy tri tin hiéu khuéch dai 6n
dinh & hau hét cac t6 hop, diac biét khi moéi
ngudc 6 mutc 5-10 pmol/ul. Nguge lai, cip
DRV.320F/320R cho tin hiéu gidm rd khi néng
d6 mdi xudi dat 10 pmol/pl, va chi cho khuéch
dai rd khi moi xubi trong khoang 1,25-5 pmol/ul.
Trong khao sat nhiét d6 gdn méi (Ta) 50-60°C
(Hinh 5C-5D), DRV.320F/320R biéu hién su
phu thudc vao Ta, véi cudng d6 vach ting dan
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khi nhiét d6 tang va manh nhat 6 khoang 60°C.
Trong khi d6, cap mbéi DRV.368F/ 368R cho tin
hiéu khuéch dai r6 va én dinh trén toan bé dai

nhiét d6. Nhu vay, diéu kién t6i uu chung dugc
xac dinh cho ca hai cdp moi la: Ta 60°C va néng
d6 moi 5 pmol/pl (xudi va ngugc).

DRV.320F/320R DRV.368F/368R
Hit AG |Hit AG
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
1 oo [11] = -6.78| 1 N A -3.61
3] TACAGGCCAGGCTCGATAGGAG | ... 3’ TCAGCAGAGTGAGGTTCGTA
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
2 T -4.41) 2 o -3.61
= A TACAGGCCAGGCTCGATAGGAG | . T TCAGCAGAGTGAGGTTCGTA
5 ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
3 - : -3.61| 3 . . -3.14
... 3 TACAGGCCAGGCTCGATAGGAG =~ = ] o 3’ TCAGCAGAGIGAGGTTCGTA =~ ..
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
4 [ ¥ -3.61| 4 N -3.07
AR TACAGGCCAGGCTCGATAGGAG | .. 3' TCAGCAGAGTGAGGTTCGTA
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
511 : : -3.43| 5 T -1.60
_..3] TACAGGCCAGGCTCGATAGGAG ] ... 3' TCAGCAGAGIGAGGTTCGTA
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
6 [ : -3.14| 6 . [ . -1.60
... 3. TACAGGCCAGGCTCGATAGGAG =~ e oa 3| TCAGCAGAGIGAGGTTCGTA ..
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
7 il -3.05| 7 ) -1.60
.3 TACAGGCCAGGCTCGATAGGAG | .. 3 TCAGCAGAGTGAGGTTCGTA
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
8 [ -1.95| 8 P . -1.47
A TACAGGCCAGGCTCGATAGGAG | . 3' TCAGCAGAGIGAGGTTCGTA
5' ATGGATCGCAACGAGGTGATAC 5' TGAGACGCCTGACTACGATT
9 [ -1.57| 9 < I -1.34
.3 TACAGGCCAGGCTCGATAGGAG =~~~ | o 3 .....TCAGCAGAGTGAGGTTCGTA
5' ATGGATCGCAACGAGGTGATAC
10 [ . -1.57
3{ TACAGGCFAGGCTCGATAGGAGr S
5 ATGGATCGCAACGAGGTGATAC
11 [l @ -1.57
_.. 3] TACAGGCCAGGCTCGATAGGAG
5' ATGGATCGCAACGAGGTGATAC
12 I SR P -1.57
.3 TACAGGCCAGGCTCGATAGGAG =~
5' ATGGATCGCAACGAGGTGATAC
13 [ -1.47
L. 30 TACAGGCCAGGCTCGATAGGAG .
5' ATGGATCGCAACGAGGTGATAC----»
14 [ Poror -1.47
.3 % TACAGGCCAGGCTCGATAGGAG
5' ATGGATCGCAACGAGGTGATAC
15 [ -1.47
L3 T TACAGGECAGGETCOATAGOAG
5' ATGGATCGCAACGAGGTGATAC
16 ol -1.34
3" TACAGGCCAGGCTCGATAGGAG

Hinh 3. Ciu trac thi caAp do bit cip gitta moi xudi véi ngudge ctia cip moi

Ghi chii: Céc cép base bé sung duge biéu thi bing ‘|’ (doan bd sung lién tuc dai nhat) va <’ (b6 sung phu). Chi céc
cdp ‘|’ dugc diing tinh AG. Miii tén chi céc trudng hop c6 kha ning kéo dai béi DNA polymerase tir diu 3.
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ATT 6GAACTAGG AT CACTAAT CTTGACAAAGT CC
Query E Per

Desaription Cover value ldent
ver value | ler I m‘ I u,
u w il Il I\
Duck reovirus strain NORV-HeB202506 sigma C gene, complete cds 100% 011 100.00% [ )L"
Avian irus strain ARV-JSJD-2020 sigma C protein gene, complete cds 100% 011 100.00% 7 T
-
Duck reovirus strain NDRV-AH240606 sigma C gene. complete cds 100% 011 100.00% Query 1
S OR806207.1 220
Goose orthoreovirus strain 03G segment S1. complele sequence 100% 011 100.00% OR806200.1 220
Duck reovirus strain NDRV-SD-JN20250805 sigma C gene, complete cds 100% 0.1 100.00% % ﬁg
Goose reovirus strain YY10G cell protein sigma C gene. complete ds 100% 011 100.00% ggggg ?'- %%g
Duck reovirus strain NDRV-ZSS-FJ20 segment 51P10. P18, and sigma C genes. complete cds ~ 100% 0.1 100.00% OR806201.1 220
MNO6ATOD . 27
Duck reovirus strain JY13-1 cell attachment protein sigma C gene. complete cds 100% 011 100.00% MNBBATOA. 1 271
. . - 00704087 . 841
Goose reovirus strain 03G cell protein sigma C gene,_complete cds 100% 041 100.00% ORS0B67 1 220

TCGTCECAGACGTCCACT CTAACGAATCTT

P
Description Gy 3 ©
B Cover value  Ident i T I
o i A A A
Duck reovirys sirain NDRV-HeB202506 sigma C gene. complete cds 100% 18 100.00%
Avian irus strain ARV-JSJD-2020 sigma C protein gene, complete cds 100% 18 100.00% 7 |
G0os train 03G segment S1, complete sequence 100% 18  100.00% 1 TCGTCGCAGACGTCCACTCTAACGAATCTT 3@
337 366
Duck reovirus srain NDRV-SD-JN20250805 sigma C gene. complete cds 100% 18 100.00% 337
Goose reovirus strain YY10G cell attachment protein sigma C gene._complete cds 100% 18  100.00% 32;
Duck reovirus strain NDRV-ZSS-FJ20 segment S1 P10, P18, and sigma C genes. completecds ~ 100% 1.8 100.00% gg;
Duck reovirys sirain JY13-1 cell protein sigma C gene, complete cds 100% 18  100.00% 907
POBOAS 337
Goose reovirys strain 03G cell attachment protein sigma C gene, complete cds 100% 18 100.00% PX701597.1 337
MF1 36. 32e
Duck reovirys sirain NDRV-HD22 segment 1. complele sequence 100% 18 100.00% PUSoEEEs 1 337

Ghi chi: Két qua BLASTn trinh tu méi dugc trinh bay minh hoa véi méi DRV.320F (A) va DRV.368F (B). Gian
dé giai trinh tu Sanger va két qua BLASTn cia trinh tu san phdm RT-PCR khuéch dai bing céc cdp moi
DRV.320F/320R (C) va DRV.368F/368R (D)

Hinh 4. K&t qua xac nhan tinh dic hiéu ctia méi va san pham RT-PCR

DRV.320F DRV.368F

DRV.320R . : ‘ ‘ DRV.368R

Ghi chi: (A, B) néng d6 méi; (C, D) nhiét d6 gin méi; (E, F) dé nhay; panel trai: cip méi DRV.320F/320R, panel
phai: cap méi DRV.368F/368R.

Hinh 5. T6i wu diéu kién va xac dinh dé nhay cta phan tng RT-PCR
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Bang 3. So sanh két qua chin doan gitta hai cap méi RT-PCR

Méi DRV.368F/368R

- Téng
Duong tinh Am tinh
Mbi DRV.320F/320R  Duong tinh 15 6 21
Am tinh 16 19 35
Téng 31 25 56

Véi cac diéu kién nay, két qua danh gia do
nhay (Hinh 5E-5F) cho th4y su khéc biét vé gidi
han phat hién gitta hai cip méi. Cap
DRV.368F/DRV.368R phat hién WRV dén db
pha lodang 1077 (= 4,07 x 10! ban sao/ul). Trong
khi cap DRV.320F/DRV.320R chi phat hién dén
10°% (= 4,07 x 10® ban sao/ul). Nhu vay,
DRV.368F/368R phat hién dugc WRV & nong do
th&p hon mot bac log,, so véi DRV.320F/320R.

3.2.2. Mitc dé phu hop chan doan giia hai
cip moi

Mic d6 phu hgp gitia hai cidp moi
DRV.320F/320R va DRV.368F/368R dugc danh
gia trén 56 mau va dude tém tit ¢ bang 3.

Ty 16 phu hdp chung dat 60,7% (34/56).
Trong s6 cac mau khao sat, 31/56 (55,4%) duong
tinh véi mdi DRV.368F/368R, trong khi 21/56
(37,5%) duong tinh véi moéi DRV.320F/320R.
Khi so sanh tuong d6i v6i méi DRV.368F/368R,
moi DRV.320F/320R c6 ty 1& dong thuan duong
71,4% (15/21) va ddng thuan am 54,3% (19/35).
Téng cong c6 22/56 (39,3%) truong hop khong
phu hgp gitia hai xét nghiém, chu yéu theo
huéng xét nghiém bang DRV.320F/320R am
tinh trong khi xét nghiém bing DRV.368F/368R
duong tinh. Hé s6 Kappa gitta hai cip moi la
0,23, tuong ting mtc phu hgp thap.

4. THAO LUAN

Nghién ctiu nay nham danh gia toan dién
hai cip moi RT-PCR phat hién gen sigma C ctua
WRYV. Cac két qua thu dudc cho thay su khac
biét nhat quan gitia hai cip moéi DRV.320 va
DRV.368 6 c4d phan tich tin sinh hoc va thuc
nghiém. O mtec trinh tu, cip DRV.368 thé hién
miic d6 bao tén cao hon so v6i DRV.320, dic biét

tai viing dau 3’ ctia moéi (vi tri quyét dinh hiéu
qua kéo dai ctia DNA polymerase). Moi
DRV.320R ghi nhan ty 1é sai khac tai
3’-terminal cao hon so v61i DRV.368R, trong khi
DRV.368F khong ghi nhan sai khac tai viung 3'.
Dang chu y, cac sai khac caa DRV.320R bao
gdm ca cac trinh tu WRV phan lap tai Viét
Nam, trong khi cac sai khac cia DRV.368R trén
cac trinh tu Viét Nam cht yéu ndm ngoai ving
3'. Diéu nay goi ¥ cap DRV.368 c6 kha nang duy
tri hidu qua khuéch dai trén cac bién chung
WRYV luu hanh tai Viét Nam tét hon so véi
DRV.320. Nhan dinh nay phu hgp véi cac
nghién citu cho thay sai khac tai dau 3’ ciia moi
c6 thé lam giam hiéu qua khuéch dai PCR
(Stadhouders & cs., 2010). Do tan suét sai khac
tai ddu 3’ dugc ghi nhan cao 6 mbéi DRV.320R,
bao gbm ca trén cac trinh tu WRV phan lap tai
Viét Nam, viéc st dung cic primer suy bién
(degenerate primer) tai cac vi tri quan trong c6
thé dugc xem xét nham cai thién kha nang bit
cép gitia moi va soi khuon.

Phan tich cdu trdc thd cdp cung cdp co s6
gidi thich & mtc tuong tac mdi. O mic
homo-dimer, DRV.320R xu4t hién cac c4u hinh
on dinh va c6 b sung tai dau 3', trong khi cac
mdi DRV.368 khong ghi nhan dic diém nay. O
muc hetero-dimer, cdp DRV.320F/320R ciling
ghi nhan mo6t c4u hinh ¢6 AG < -6 kcal/mol va
mot s6 sip x€p bs sung tai dau 3', trong khi
DRV.368F/368R khong xuit hién cac cdu hinh
dong thoi c6 d6 6n dinh cao va neo tai 3'. Cac
dac diém nay cho thdy DRV.320, dic biét la
moi nguge, c¢6 xu hudng tham gia cac tuong tac
moi - mbi bat 1gi hon so v6i DRV.368. Cac dic
diém trinh tu va ciu tric mdi néu trén phu hgp
v6i két qua thuc nghiém cta phan tng
RT-PCR. Cap DRV.368F/368R duy tri tin hiéu
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khuéch dai 6 va 6n dinh trén dai nhiét d6 gin
mdi va nong d6 mdi rong hon, trong khi
DRV.320F/320R phu thudc rd vao diéu kién
phan tng, dic biét 1a néng do mdi xudi. Su
giam tin hiéu khi néng d6 moi xudi cua
DRV.320F/320R dat 10 pmol/ul va chi khuéch
dai tot trong khoang 1,25-5 pmol/yl cho thay
hiéu qua phan tng dung moéi DRV.320 nhay
v6i cdn bang nong d6 gitta hai méi. Do
DRV.320R c6 xu hudng tao ciu tric thit cdp
bat lgi, tang ndéng d6 mdi xudi c6 thé lam léch
can bing t6i uvu F:R cta phan tdng, dan dén
giam hiéu qua khuéch dai. P& khic phuc dugc.

Su khac biét vé kha ning phat hién gida
hai cip moi phan anh rd trong khao sat mau
thuc dia, khi DRV.368F/368R phat hién ty 1é
mau duong tinh cao hon va phéan 16n trudng hop
khong phu hgp theo huéng xét nghiém bing méi
DRV.368 dudng tinh trong khi DRV.320 am
tinh. Trong bdi canh khéng cé xét nghiém tham
chiéu doc lap, su bat déng nay nhiéu kha ning
phan anh khac biét v& miic do6 phu hop trinh tu
v6i cac bién chung WRYV luu hanh, phu hop véi
phan tich cho thady DRV.320R c6 ty 1é sai khac
3’ cao hon va bao gom céac trinh tu Viét Nam,
trong khi sai khac cia DRV.368R chu yéu nam
ngoai ving 3. Bén canh d6, cdc dic diém céu
tric thi cap bat 1gi hon cia DRV.320, dic biét 6
mbi ngudge, c¢6 thé lam gidm hiéu qua khuéch dai
trong diéu kién phan Gng khao sat. Do tinh déc
hiéu cta ca hai cip moi da dude xac nhan ¢ mic
thiét k& va két qua giai trinh tu, khd ning
duong tinh gid 13 it kha df d€ gidi thich su khac
biét quan sat duge. Téng hop cac bing chiing
nay cho thdy DRV.368F/368R phu hgp hon so
v6i DRV.320F/320R trong phat hién WRV & diéu
kién nghién ctu hién tai.

5. KET LUAN

Cac két qua ctia nghién ctiu nay cho thay
khac biét vé trinh tu va cdu truc gitia hai cap
moi lién quan truc tiép dén kha ning phat hién
WRV thuc dia, nhdn manh su cin thiét cua
phan tich méi trong xét nghiém PCR. Cac két
qua cho thdy DRV.368F/368R la cap mdi phu
hop hon cho phat hién WRV bang RT-PCR.
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