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Abstract: Mouse hepatitis virus (MHV) is one of the major viral pathogens requiring
surveillance in laboratory mice. Various methods are currently available for MHV detection;
among these, reverse transcription polymerase chain reaction (RT-PCR) is well suited to the
needs and technical capacity of the Laboratory Animal Department. Using a cross-sectional
descriptive design, we compared two primer pairs under different annealing temperatures
and MHV concentrations and selected the optimal pair to assess specificity. The results
showed that the RT-PCR protocol, employing primers targeting the membrane protein gene,
successfully detected MHV at an optimal concentration of 2.8 x 10> TCIDso/mL, with an
annealing temperature of 60°C.
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XAY DU’NG QUY TRINH NHAN DIEN VI RUT VIEM GAN CHUOT TREN
CHUOT NHAT TRANG ICR BANG PHUONG PHAP RT-PCR
Ng6 Phi Phwong, Nguyén Chi Hiéu, Nguyén Viét Anh,
Nguyén Thi Ly, Tran Thi Hong, Quich Thu Thio, Hoang Trung Hung*
Vién Kiém dinh Quéc gia Vic xin va Sinh pham y té

Nhan ngay 01 thang 04 nam 2026

Chdp nhén dang ngayl8 thang 06 nam 2026

Tém tit: Vi rat gdy viém gan chudt (Mouse hepatitis virus - MHV) 12 mot trong nhiing tac

nhan vi rat quan trong can tién hanh gidm sat trén chudt nhat thi nghiém. Hién nay c6 nhiéu

phuong phap nhan dién MHV, trong d6 phuwong phap RT-PCR phi hop véi nhu cau va co

s& vat chat cia khoa Pong vat Thuc nghiém. Bing phuong phap mo ta cit ngang, chung toi

tién hanh so sanh 2 cap moi ¢ cac nhiét do bét cap va néng do MHV khac nhau, lya chon cép

mdi toi wu dé danh gia do dic hidu. Két qua cho thiy quy trinh RT-PCR véi cip mdi thiét ké

trén doan gen protein mang nhan dién tdc nhan MHV & n(‘Sng d6 t6i wu 2,8 x 10> TCID50/ml

v6i nhiét d6 bét cap moi 1a 60°C.

Tir khoa: Vi rut viem gan chugt, RT-PCR, chugt nhat.

1. Pat van dé

Hang nam, khoa Bong vat Thyc nghi¢m
(BVTN) — Vién Kiém dinh Qudc gia Vic
xin va Sinh pham y t& (NICVB) cung cip
gan 25.000 con chudt nhit cho cac thu
nghiém nhu cong hiu, an toan chung, an
toan dic hiéu. Vi vy, dé dam bao chit
luong dong vat trude khi giao can tién hanh
giam sat strc khoe dong vat dinh ky thong
qua cac phuong phap moé kham, xét nghiém
huyét hoc, ky sinh tring, xét nghiém cac
tac nhan vi sinh. Trong do, vi rit gy viém
gan chudt (Mouse hepatitis virus - MHV)
la mot trong nhitng tdc nhan vi rat quan
trong dau tién can tién hanh gidm sét trén
chudt nhit thi nghiém. Theo khuyén céo
cua Hi¢p hoi Pong vat thi nghiém Chau
Au (FELASA), tiry thudc vao diéu kién cua
timg co s& nudi dong vat thi nghiém can
giam sat khoang 18 tic nhan vi khuan va

17 tdc nhan vi rt c6 nguy co gay bénh trén
dong vat thi nghiém, c6 thé gay sai léch két
quad nghién ctru, thir nghiém [1].

Trén thé gidi dd c6 mot sd nghién ciru
vé phuong phap nhan dién tac nhan MHV
nhu: ELISA, RT-PCR, Realtime PCR, hoa
mo mién dich. Tuy nhién, ty thudc vao
diéu kién co s& vat chat, muc dich nghién
ctru khac nhau ma mdi co s& chian nuoi lua
chon phuong phap phat hién khac nhau. Do
nhu cau thuc tién tai khoa PVTN can phat
hién dinh tinh tdc nhin MHV va nham giam
thoi gian ciing nhu chi phi xét nghiém, nhom
nghién ctru lya chon phuong phap RT - PCR
dé xay dung quy trinh tai NICVB.

Can ctr vao nhitng ly do trén ching t61
tién hanh “Xay dung quy trinh nhan dién
tac nhan vi rat viém gan chuot trén chudt
nhit tring ICR bang phwong phap RT-
PCR” véi 2 muc ti€u:
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(1) Xay dung quy trinh nhan di¢n tdc nhan
vi 1t viém gan chudt trén chudt nhat tring
ICR bang phuong phap RT-PCR tai NICVB.

(2) Banh gia d6 dac hi¢u cua quy trinh
nhén dién vi rat viém gan chudt trén chudt
nhit tring ICR bang phuong phap RT-PCR
tai NICVB.

2. Phwong phap nghién ciru
2.1. Péi twong nghién ciru
- Pbi twgng nghién ctiru: Quy trinh nhan

dién tadc nhan vi rat viém gan trén chudt
nhit trang ICR bang phuong phap RT-PCR.

2.2. Pia diém va thoi gian nghién ciru

- Pia diém nghién ciru: Khoa Pong vat
thyc nghiém, Vién kiém dinh Quodc gia Vac
xin va sinh pham y té.

- Thot gian nghién ctru: Tt thang 3 nam
2025 dén thang 12 nam 2025.
2.3. Nguyén vt li¢u, thiét bj siv dung trong
nghién ciru
2.3.1. Mau thir

- Huyét thanh chudt nhit ICR.

2.3.2. Mau chudn

Bang 1. Mau d6i chirng dung trong nghién ciru

STT Tén miu Hing san xuit Ma chiing
1 Ching duong Murine hepatitis virus ATCC VR-764
2 Ching am MCQG Rota virus NICVB MCQG.Ro.01
3 Chtrng am MCQT Parvo virus NIBSC 12/208
4 | Ching am MCQT SARS — CoV2 (NAT) NIBSC 20/110

2.3.3. Chudn bi chiing chitng dwong, chimg ém
- Hoan nguyén cac chung véi nude hdi
chinh theo COA cua tung loai.

- Pha lodng thap phan ching vé nong
d6 theo thiét ké thir nghiém.

Biang 2. Mau pha loéing ddi chirng dung trong nghién ctru

STT Tén miu Nong d¢ goc Nong d9 pha loiing
IU/ml IU/ml

. Murine hepatitis virus 2,8 x10° TCID50/ml ~ 2,8 x10° TCID50/ml ~
(MHV- A59) 4,00 x 106 IU/ml 4,00 x 103
MCQG Rota virus 3,89 x 10° 3,89 x 10°
MCQT Parvo virus 1,41 x 10° 1,41 x 10°

MCQT SARS — CoV2
4 1,41 x 10* 1,41 x 10°
(NAT)
2.3.4 Tién hanh quy trinh RT - PCR - Phan ing RT-PCR

- RNA duogc tach chiét tir mau huyét
thanh chuot ICR, thuc hién theo huéng dan
cua bg kit QIAamp® Viral RNA.
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Bang 3. Cong thirc héa chét chay phan img RT-PCR
STT Hoéa chat Thé tich (uL)
1 Buffer 5X One step 10
2 dNTP 2
3 Mobi xudi 3
4 MOoi ngugc 3
5 Enzyme 2
6 Nudc DNA, RNA free 20
7 Mau 10
Tong thé tich 50
- Chu trinh nhiét:
Béang 4. Chu trinh nhiét chay RT-PCR
STT Nhiét do Thoi gian S6 chu ki
1 50°C 30 phat 1 chu ky
2 95°C 15 phit 1 chu ky
3 94°C 0,5 phut
4 Nhiét d¢ nong chay (Tm) 0,5 phut 35 chu ky
5 72°C 1 phut
6 4°C 0 0

- bién di san phém: st dung thach
agarose va dung dich dém TAE 1X.

- Poc két qua dudi dén UV huynh quang.
2.3.5. Thiét bi, dung cu, hod chat

- Thiét bi: Ta an toan sinh hoc cép 2
(méi quan ly: LH 29-TN); Tu 4m (mi quan
ly: IC 33-TN) ; Bén doc UV huynh quang
(ma quan ly: EP 06-VR); Lo vi séng (ma
quan ly: MO 02-VR); May dién di ngang
(mi quan 1y: EP 08-VR); May lac (mé quan
ly: VT 29-VR); May li tam (ma quan ly:
CF 13-VR); May PCR (ma quan ly: PC
03-VR); Micropipet cac loai da dugc hi¢u
chuén, bao dudng hang nim theo tiéu chuin
ISO/IEC 17025.

- Mbi truong, hoa chét: One step RT-
PCR, QIAamp® Viral RNA, Agarose,
Buffer TAE 10X, 100bp ladder, Distilled

water DNase, RNase-free, Safeview, TE
buffer, Cap moi.
2.4. Phwong phap nghién ciru

- Phuong phép nghién ciru: Mo ta cat
ngang.
2.5. Ngi dung nghién ciru

- Xay dung quy trinh nhan dién tac nhan
MHV.

- Danh gid d§ dac hiéu ciua quy trinh

nhan dién tac nhan MHV.

2.6. Thiét ké nghién ciru
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Bang 5. Thiét ké nghién ciru

Thiét ké nghién ciru Cac buéc thue hién
- Lua chon va thiét k& moi: Chon 1 cip mdi tir bai bao
da duoc cong bd (mdi 1) va thiét ké 1 cap moi (mdi 2)
cung trén protein mang (prM) 1a vi tri dac hi€u cua vi

rt st dung bang phan mém BLAST.

Noi dung 1 - Chay quy trinh thi pghiég} RT-PCR su dung chl’mg
T : . duong véi 2 cdp moi va toi uvu hoa quy trinh & 3 dai
Xay dung quy trinh nhiét d6 60°C, 55°C, 50°C.

thIE'_lIIi/dlen tdc nhan - Chay quy trinh thir nghiém voi ching duong, chimg

am d¢€ lya chon cap moi toi uu cho quy trinh:
+ Chung duong: Chuing MHV A59.
+ Chimg am: dung dich pha lodng va mau ching Rota vi
rut, Parvo vi rut, SARS-CoV-2.
- Thi nghiém dugc lap lai 3 lan.
- Mau thir: Ching MHV ¢ 3 nong d6 2,8 x10° TCID50/
ml, 2,8 x102 TCID50/ml, 2,8 x10' TCID50/ml + huyét
- thanh 06 chudt da duoc tron véi nhau.
Not d’ung 2 .. .. | - Mau déi chung: Huyét thanh chudt theo ty 1¢ 1:1 pha
, banh g}a do d?c h%?u v6i ching Rota vi rat, Parvo vi rat, SARS-CoV-2 néng
cua quy trinh nhan dién | 45 5 ¢ 103 TCID50/ml;
viratviem ganchudt | cping duong: Ching MHV A59.
- Chtng am: Dung dich pha loang.
- Chay RT-PCR v&i cap mdi ti uu voi 3 1an thue hién.
2.7. Phwong phdp phan tich sé liéu GTTGGGCATTATACT -3’
Phén tich théng ké xtur 1y s6 liéu bang Mobi nguoc: 5°- ACCACAAGATTAT-
phﬁn mém Microsoft Excel 2016. CATTTTCACAACATA -3’

3. Két qua

3.1. Xdy dwng quy trinh nhdn dién tdac

nhan MHV,

3.1.1. Lva chon cap moi

Xéc dinh trinh tu gen cuia MHV ching

Kich thuéc san pham: 108 bp

+ Cap mdi thiét ké: Moi 2.

Mobi xudi: 5°- TTC GGT TAC ACG
AGC CGTAG-3

Mdi nguoc: 5°- GAG AAA CCG GTG
CCTAGC TT -3

AS59, st dung ngan hang gen cua NCBI [2].

- Xac dinh trinh ty doan gen dich: Pro-
tein mang (Membrane protein) [2].

Kich thudc san pham: 374 bp

3.1.2. Téi wu nhiét do bdt cap moi

- Thiét ké moi trén doan gen dich: Két qua ti wu hoa 2 cip moi bang cach
+ Cap mdi theo TLTK [3]:
Mdi  xudi: 5°- GGAACTTCTC- 55°C va 60°C dugc thé hién tai hinh 1.
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Hinh 1. Két qua chay miu chirng dwong trén 3 dai nhiét do theo thir tw 60°C,
55°C, 50°C ciia cip moi 1 (bén trai) va cip mdi 2 (bén phai).

Tir hinh 1 cho thiy, ca 2 cip mdi déu
phat hién dugc chung MHV-AS59 voi1 bang
sang & vi tri 108 bp ddi voi cap moi 1 va
vi tri 374 bp ddi v6i cap moi 2. O nhiét do
60°C, bang di¢én di sang ro hon so v&i hai
nhi¢t d§ con lai. Vi vay, nhi¢t d6 nay la
nhiét d6 tdi uu cho quy trinh nhan dién tac
nhan MHV.

3.1.3. Chay quy trinh RT-PCR voi chung
am, chung duwong:

Két qua chay RT-PCR véi chimg duong
MHYV, chiing am SARS- CoV-2, Rota vi
rut, Parvo vi rat, va dung dich pha loang
(DIL) cua 2 cap moi sau khi thuc hién 6 lan
dugc thé hién tai bang 6.

Bang 6. Két qua RT-PCR véi chitng dwong, chirng 4m ciia hai cip mdi

Lan

Cip mdi 1 Cip mdi 2

thuc

SARS SARS
hién | MHV Rota | Parvo | DIL | MHV Rota | Parvo | DIL

CoV2 CoV2
Lanl | (4 ) ) ) ) ) ) ) ) )
Lan2 | (+) ) ) ) ) ) ) ) ) )
Lan3 | (+) ) ) ) ) H ) ) ) )
Lan4 | (+) ) ) ) ) H ) ) ) )
Lans | (+) ) ) ) ) () ) ) ) )
Lin6 | (+) ) ) ) ) () ) ) ) )

Trong d6: (+): Duong tinh; (-): Am tinh
Két qua chay RT-PCR cho thiy 2 cip
moi déu phat hién duoc chinh x4c tac
nhan MHV ma khong bét cip chéo véi
cac tac nhan khac & tat ca cac lan thir

nghiém. Tuy nhién, cip mdi 2 (modi tu
thiét k&) cho thdy bang sang rd hon cip
moi da duogc cong bo.
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108bp

IO 1T 2" 13 14

Cap mbi 2

374 bp

i
-

Hinh 2. Két qua chay di¢n di RT-PCR chimg dwong va chirng am d6i véi 2 cip mbi

Thir tir (tir trdi sang phdi): (1)(13) Thang chudn, (2)(3)(8)(9) Mau chirng dwong, (4)
(10) Parvo vi rut, (5)(11) Rota vi rut, (6)(12) SARS-CoV-2 vi rut, (7) Chung am DIL

Két qua cho thdy mau chirng dwong cho
bang sang trén thach dién di va khong bét
cap vodi cac tac nhan vi rat khac. Hon nira,
cdp moi thiét ké cho két qua d& quan sat
hon cho quy trinh RT-PCR nhan dién tac
nhan MHV thyc hién tai Vién. Vi vay, cap
moi nay duoc lya chon dé danh gia dg dac
hi€u cua quy trinh.

3.2. Danh gia dj ddc hiéu cua quy trinh
RT-PCR nhdn dién tac nhan MHV

Do dac hiéu cua quy trinh nhén dién tac
nhan MHV dugc thue hién 3 1an véi cap moi
thiét ké (mdi 2) va ching duong & 3 nong
d92,8x10° TCID, /ml, 2,8 x10? TC!DSO/ml,
2,8 x10" TCID,/ml, tron v&i huyét thanh
(HT) chudt nhat. Mau ddi chig dugc tron
giita huyét thanh chudt nhit va mot trong
ba loai chung vi rut Parvo, Rota va SARS-
CoV-2. Két qua do dic hiéu cua quy trinh
duoc trinh bay ¢ bang 7.

Bang 7. Két qua danh gia do dic hiéu

Lan TH
Méiu ! 2 3
MHYV (10°%) + HT () (+) (+)
MHYV (10%) + HT () (+) (+)
MHYV (10') + HT () H) (&)
Sars CoV2 + HT (-) (-) ()
Parvo + HT (-) ) )
Rota + HT ) ©) )
Chung duong (+) (H) (&)
Chung am DIL (-) (-) )

Trong d6: HT: Huyét thanh, (+): Dwong tinh; (-): Am tinh; Lan TH: lan thwc hién.
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O tét ca 3 lan kiém tra quy trinh da nhan

dién chinh xé&c chung duong ¢ ca 3 nong do

trong thir nghiém, khong bat cip chéo véi

cac chirng am khac.

Hinh 3. Két qua chay dién di RT-PCR chirng dwong va chirng Am ddi véi 2 cip mdi

Thu tu (Tir trai sang phai): Thang chuén,
mau chimg duong (10%) + HT, MHV (10?)
+ HT, MHV (10') + HT, MHV (10") + HT,
Parvo virat + HT, Sars CoV2 + HT, Rota vi
rt + HT, mau chimg am DIL.

Tir hinh 3 cho thiy bang dién di sang
& cac mau dic hiéu v6i mau thi, khong co
bing & cac mau dbi chimg (miu Parvo, Rota
va SARS-CoV-2 va mau chimg 4m) chimg to
cdp moi dic hiéu voi ching MHV va khong
bét chéo véi cac ching khac. Ngoai ra, quy
trinh ¢6 thé phat hién dugc tac nhan MHV
& nong do 2,8 x10' TCID, /ml ¢6 thé thay
vach duong tinh mo hon ¢ ndng d6 2,8 x10?
TCID, /ml. O néng d¢ 2,8 x10*> TCID, /ml
vach duong tinh c6 d§ dam va sang ro tuong
duong véi néng do 2,8 x10° TCID, /ml nén
duogc lya chon 1a nong do to61 uu phat hién
cua quy trinh nay.

4. Ban luan

4.1 Xay dung quy trinh nhdn dién tdac
nhan vi rit viém gan chugt

Theo David G. Besselsen va cong su
nam 2002, vung gen M cua vi rat Corona
& loai gam nham 1a ving gen dugc bao ton
cao, thich hop dugc st dung cho viéc thiét
ké moi va dau do ddc hiéu véi tat ca cac
chung MHV va RCV (Rat Corona virus)
[3]. Cac nghién cuu doc lap cua tac gia
Hye-young Wang (2024) va Xiao Wang
(2022) str dung phuong phap realtime PCR
dé phat hién tac nhan MHV ciing xay dung
cac cap mdi va dau do dua trén ving dic
hi€u cua gen M [4,5].

David G. Besselsen va cong sy nam
2002 thiét ké cap moi ddc hiéu phat hién
gen M cua vi rat MHV c¢6 kich thude 108
bp [3]. Trinh ty doan gen dich nay da phat
hién dugc chinh x4c MHV & tat ca cac lan
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thir nghiém, tuy nhién doan gen kha ngén, dé
gdy nham lan v6i san pham phu cua ki thuat
PCR tao ra hay khi cap mdi bi bét cap voi
nhau. Do d6, dé dé dang quan sat hon, chiing
t6i ty thiét ké cap moi phat hién gen M cua
vi rat MHV c¢6 kich thude 1a 374 bp . Nho
d6, san pham PCR nhan dién MHV tach biét
v6i cac san pham phu RT-PCR va kich thudc
nay tang do dac hiéu cho chuing MHV.

T6i wu nhiét @6 gan moi ciia phan iing
RT-PCR

Mdi cip moi s& c6 mot nhiét do toi uu
riéng ma & do cac doan moi s& gfm dac hiéu
va hiéu qua nhat vao doan gen dich. Nhiét
d6 nay thudong nam trong khoang 50°C -
60°C va duoc tinh toan dua trén nhiét do
nong chay cia cip mdi (Tm). Tuy nhién,
nhiét d6 bat cip ciing bi anh hudng theo
cong nghé cua cong ty tong hop modi, kit
RT-PCR dang dung tai phong thi nghiém,
may PCR st dung trong phan ung. Do do,
viéc tim kiém nhiét do tdi uu cua cap mdi
phat hién MHV phu hop v6i hod chit va
thiét bi dang dugc sir dung tai Khoa DVTN,
NICVB 1a yéu cau can thiét.

Trong viéc xdy dung quy trinh RT-
PCR dé phat hién MHV tai Khoa DVTN,
chung toi toi wu nhiét d6 cho 2 cap moi
bang phuong phap Gradient nhiét do. C6
dinh nhiét do cac budc bién tinh va kéo
dai, trong khi thiét 1ap nhiét d6 gin moi
dao dong tai 3 mbc nhiét d6 50°C, 55°C
va 60°C. Thtr nghiém dugc lap lai 3 1an dé
dam bao xac thuc do 1ap lai cua quy trinh
thi nghiém. Nhiét do gin moi t6i wu nhét
duoc chon la nhiét @0 ma & d6 san phém
RT-PCR thu dugc khong c6 vach phu va do
dam cua bang trén thach dién di cao nhét.
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Két qua cho thiy ca 2 cip mdi trong thi
nghiém déu twong thich véi nhiét do gan
mdi 12 60°C, déu nhan dién chinh xac tac
nhan MHV va khong c6 su bét cap chéo
trong nghién ctru.

4.2. Danh gia d¢ dac hi¢u cua quy trinh
nhdn dién tac nhan MHV

Mot s6 vi rit ¢ thé gdy bénh trén chuot
duoc sir dung trong thi nghiém dé khing
dinh cip mdi ching toi sir dung chi dic hiéu
v6i vi rat MHV ma khong bt cap véi cac vi
rut khac gay nén hién tugng duong tinh gia.

Déi v6i cac phuong phap nhan dién tac
nhan MHV d3 duogc cong b trén thé gidi,
phuong phap nhan dién bang RT-PCR c6
d6 nhay va nong do phat hién t6i wu tuong
d6i t6t. Nhom nghién ctru da xac dinh do
nhay ctia phuong phap nay khoang 2,8x10?
TCID50/ml va c6 thé thidy vach duong
tinh md hon & nong do 2,8 x10' TCID50/
ml. Trong khi phuong phap ELISA c6 gidi
han phat hién cao hon twong duong khoang
10%- 10° TCID50/ml [6]. Piéu d6 chimg t6
phuong phap RT-PCR ¢6 hiéu qua tbt va
pht hop ap dung dé nhan dién tic nhan
MHYV tai khoa Pong vat thuc nghiém.
5. Két luan

Nghién ctru da xac dinh dugc nhiét do
t6i wu dé chay phan ung RT-PCR 1a 60°C,
cap moi toi wu cho phan tng 1a cip moi
thiét ké gdm: Moi xudi: 5°- TTC GGT TAC
ACG AGC CGT AG -3’; Moi ngugc: 5°-
GAG AAA CCG GTG CCT AGC TT -3’
Kich thu6c san pham: 374 bp

Quy trinh nhan dién vi rat viém gan
chudt trén chudt nhat tring ICR bang
phuong phap RT-PCR duogc xay dung dat
tiéu chi do dac hiéu cao.
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