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Application of nucleic acid detection techniques for three mouse
enteroviruses in mouse health monitoring

LI Xinyue, TONG Wei, CONG Rixu, GUO Zhi, CAI Juan, RUAN Yanshuo, XIANG Zhiguang
(Institute of Laboratory Animals, CAMS/PUMC, Beijing 100021, China)

[ Abstract]  Objective To detect three kinds of enterovirus in mouse cecal contents by nucleic acid detection
techniques, and analyze the result of nucleic acid detection compared with serological tests to determine the applicability of
nucleic acid detection for the health monitoring of mice. Methods Samples of mouse cecal contents from our laboratory
were randomly selected to exiract nucleic acids. Real-time PCR was used to detect the three enteroviruses MHV, Reo-3,
and MNV in these samples. Nucleic acid detection result and serological antibody test result were correlated and analyzed.
Results Among the 272 samples, the nucleic acid-positive rates for MHV, Reo-3, and MNV were 17.3% , 18. 8% , and
16.9% , respectively. From the detected amounts of nucleic acid of MHV and Reo-3 in samples, they were mostly in a low-
copy state. Correlation analysis showed that the nucleic acid detection result were not completely correlated with the result
for detecting antibodies to the three viruses. Conclusions It is possible for mice as experimental animals to carry the three
viruses MHV, Reo-3, and MNV. As a supplement to serological antibody detection technology, nucleic acid detection can
be used as a highly sensitive method to monitor the health of experimental animals.
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/B 98 9 5 ( mouse hepatitis virus, MHV) , I
R 22 TIT 5Y (reovirus 3, Reo-3) Fl/) B i UH 9k 22
( murine norovirus, MNV ) J& 7E SZ 56 /)y FLHP B GL R 458
F = AN A Hod MV A Reo-3 2 NS08
A 0T 1 BER Y AT HE R 98 SRR, MNV B
AFNFEF [ AG I AR HEIH N, H B AR R N 2 0
WU EA TR E S S Y A DA o R
FH I 37527 52460 D ) 4y 1t 35t v AR AR T Tl Ji
28 TR R S AR . PCR A% R A6 T 47
R X AR A v S A P B AG TN, ARG T 45
AR L) S 56 S W4l o A1 O T HL PCR #%
TR ARG e A BLAT 17 B 1) R S P RN AR | T A S 0
B0 I G 9 SRR A0 004G 0 B0 95 B AR T MHV,
Reo-3 Fl MNV J& Tl 8 i 5 , 22 2 L4 , nlad o
Xof S Bl W) 1 P A ) B R AT A% R A
M Dl A A0 A 2 G DN P 92 36 5 40 £t o A o 2
EHELE N T, AR R A Z 1 55 /)
U W N SRR R 3R = Ao B JF 5 1
PRI AR AT T ORI T, 70 A A IR A ) 7 S 56
Sl S I 3 A

1 #Rfn7E

L1 EERLFFLE

5 7 % B2 DNA/RNA $2 B ) & ( Takara,
9766 ) ; FH IS RET A I BT J5E 7 b A 2 4l 4 5 231G
FRICHIEPT/ MR 1gG (Jackson ImmunoResearch Labo-
ratories , 115-095-003 ) ; 51 ¥ A% H Invitrogen 23 H]
B — A R AL TR Y 3G 50 & One Step Pri-
meScript' " RT-PCR Kit ( Perfect Real Time) ( Takara,
RR0O64 A)

£ 0 HL ( Thermo fisher, Thermo Scientific
Heraeus Fresco 21) ; %¢ ¢ i il 5% ( Nikon, ECLIPSE
Ni) ; SCHF PCR RGEY HI{L (ABIL, 7500 Fast)
1.2 RBHZE
12,1 R BBt

ERA R/ NRBEILRFE TR RET N EY
FEah 272 7, B FESERO.1 ¢ NREMNEY,
fi#i A7 T - 80°C kA
1.2.2 FEARZIR ISR

NEUE I NSRRI IOE 2 E R A 200 pL
PBS IR HENR % 1 min, £ 12 000 r/min £5.0> 10
min, J 200 pl F{i§ 9035 % DNA/RNA 25
B S AT R AR I

1.2.3 I8 SR 7 s R R ar il Jr vk 45 SR A e

ARSI 2 ML T 2 AR I SR i) 42 4 8 G
F AR MHV , Reo-3 F1 MNV 741020 1) 1,10
B/ IN SR RE S I T PR R IR E A A, LK
SeARC AP/ N TG 45 A PURBUIA L A9, i
PG B M S L SR BT AL AT 5 AT 1
F5E N I P8 2 0 R R R AR ik S A
JsE 8 PCR Al MHV, Reo-3 Hil MNV %22 | Hit
BESZBRAR Y S WL, A T— 2 a0 s S S A
PCR, FHSER PCR R GEH HE (SO0 45 B i A% R 1 A ¢
FefE S KM, LU 1 x10" ~1 x 107 copies/ wL JF A i
CT {HZ: Hl bR it £, 15 AR Sk Hh 22 Ak 38 00 Sl
TE ] —HE RS I3 56 [R] B 15 B 25 1 6T HERT PE A X
W PHMEXTRECH & A7 HARIZIR T4 10 copies/ L Y
JORE,  BEPE XS R ) 2238 38 28 615 5 B R B R 9
AR FAM {5 S E R85BT, P38 i 2 | o ot
55 21 35 B 2 19 S AE 1 B 28 D7 19 0 38 40 (eycle
threshold, CT){E/NTF 36;%5 FIXTHRLIAC BN, 25
F % R ) 223 T8 26615 5 B R 98O AR IE FAM
TR, b i 4 P OOk SRR e
M R AL 40 DN FRIETEDY S th £, R W%
HEAIR IR R ToT5 Y WL LR T, R
i Y 2238 18 2G5 7 R PO RRIE FAM 55
AR TEY G il 4 B R A R RO K HLh 8ok,
CTH/NT 40, B HE 15 K B A & A H Ao B A4
1.3 $itERE

YR EE R AT G AT, R R oR X
FEBR &t BE & CT B AN & & 40 A | GraphPad
Prism 7 YEAR I 38T RoF IIL 775 25 A 5 4% 1 A6
FEARAG IS S 37 ] SPSS 25 HAFHEAT ¢ K 36
MSTREAIHT LA P < 0.05 254 BN,
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2.1 MHV Reo-3 MNV =#MFEKESENREH
R HRESZERGHEMZERQHE

272 3 SE/NEUE W N S AR S, MV
Reo-3 \MNV = Fi Ji7; i 5 B #% R A th %60 17.3%
18.8% ,16.9% , WK 1A i/~ , MHV BBk A i
[ CT B 53 7 #£34 ~ 40 Z [, f KAE A& 39. 65, fie /)N
HE 34,23, i B2 37,71, BSBERESL CT {H N
33.27,31.22 F126. 3; Reo-3 B ALY CT {4
I3 AT TE 34 ~39 Z ], f KAE 2 39.01, fe/ME 2
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Figure. 1 The nucleic acid detection of MHV, Reo-3, and MNV in mouse cecal contents

34. 61, PR 36. 96, JCE BEAE M, MNV R K
AR CT {E7E 20 ~31 Z 8], FH KAE A 30. 95, 5
IME R 20. 02, P EE: 24. 84 B BERESL CT (H M
33.91,33.48 , W& 1B 7, ARG = Fhik 8 90O &
i PCR A4} 1 x 10" copies/ L ~ 1 x 107 copies/ L
A B SR B o SR U S T 42 T Y A2 A o
M2 A (MHV . CT = -3.075 x X (# DA 45550
+38.685;Re0-3:CT = —3. 185 x X (#% L H A 45 %%)
+40. 16 ;MNV ; CT = —3.347 x X (5 0L B35 %0)
+38. 618) X1 H M N A WIAE i R R A, A 2R AT A
B MHV K H R G 0 8% R K i £ 43 AR FEO ~ 100
copies/wL JLEN , 7576 3 I FEAFE 10° ~10* copies/
pL Z 8], Reo-3 K HiBE i IR A H & 2 0 AR TE 1
~100 copies/ L T8 [ P ; MNV K HRE 5 094 7R 46
R Z M TE100 ~ 10° copies/ L JEHE , WA 2 f3kE
A FELO ~ 100 copies/wL Z [0, 40 1C froR, Z5 L,
MHV 1 Reo-3 7£/INEUE W N 2590 v 160 96 55 4% R K
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SRR | B 1A BH A 285 SR X6 107 %) A% T Gy T &5
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HUAR AT R 14. 8% (36/243) . 1F 36 ) L5 FHi

TR BH A 1 X 05 B N 2 AR b, YR AT 24 1
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H3 A WLl 2) | 7E 24 £ MNV BT BH 1 20 79 MNV
K CT (5 14 4348 MNV FiiR B E 4 i MNV
ot B CT (B 25 5 o 4k (P =0.177,P > 0.05)
F A5t X G2 o7 88 BT 7 A e A 1 I 3 27 ksl
S50 SR X T AR 10 /N BUR W )25 PR o A T
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3 it

3.1 MNRERABSYRSZREELKHNER

INEUE B N AR R R D &5 R R
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Table. 1 Nucleic acid detection in cecal contents and
serological tests of MHV, Reo-3, and MNV

=== 4 Sl éj;
Jli"fﬁﬁ i 45 % PCR + PCR -
Virus Results

Ab + 3 0 3
MHV

Ab - 251 42 209

Ab + 3 0 3
Reo-3

Ab - 251 46 205

Ab + 36 24 12
MNV

Ab - 237 14 193

T “ PCRYAC AL ERAG M 45 5 5 Ab” AR 2 L 7 ARG 25 35 « + 7R3
PR« - " fRFRBAME,

Note. “PCR” means the results of nucleic acid detection in mice cecal
contents. “ Ab” means the results of serological test. “ + 7 means

positive. “ —” means negative.
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Figure. 2 Distribution of CT values of samples with
detected nucleic acid corresponding to

antibodies positive and negative for MNV
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3.2 EXEHVEFERIEDZBRNS DFFEH
EEAE

ARWFFTEE T R, MHV L35 2246 2B (37
254) , T LI A4S I BEPE 4 3 43 o A T G 0 240
BRI 3 (E A L3 2 B B 251 134 i b R R Al
FHE: %A 427251, Reo-3 (ARG I &5 250l MNV
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JERTE I AAR G, Q8] 3 F 7 - 760 J A g e 1
W1, RTEATAE G BB 1 (B S WAL B e e
PRI G 922 137 257 A R Fe ) B B A R DR T 38T
I, B0 D BB A B AL A 7 Y A A —
AR (A BB 5 BES EAF7E— N IRR, BB B
PRS2 CRC , 10 EL 2 09 S I 7E s pLIA A
DIERAFAE S JCV ML 77 27 2 S TR A 0 7 3k 8 i
RERE (B BrB) s fE 2 )5 , 2 09 2 il B2 il il 4
PEDTMACRE 22 4 R B 9 — BIRS ] (C BirB) o Xl
— BRI 54 2 P R I3 A D 7 0 5 A X D
AR AL I ) BR 22 S g — Al B JRUIN 55 — 7 il
R AGEIN J7 vk 5 ML = 07 AR A% B AU A
Feseh, — R UL B AR I 5 i R o HLA 45 ik
PN QAT oo O QS O S A TN DR P N
PEBIREAR , 78234 it (4046 00 R 8 52 22 ol [R] 22 5 Wi T
HH BB BH A 5 DRI A 47 A% R A 0 P 75 2 221 K
PR T PR, T, AR A 287 ik
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Note. Phase A indicates that animals carry pathogens but do not elicit an
immune response, or animals have an infection but the amount antibody
production does not reach the detection limit. It results in antibody
negative and nucleic acid positive; phase B indicates that the animal is
infected with the pathogen and is detoxifying, so antibody positive and
nucleic acid positive were detected. In the C phase, animals were
infected with the pathogen, and then the virus output was lower than the
detection limit of the nucleic acid method. This result showed antibody
positive and the nucleic acid negative.

Figure.3 Schematic diagram of viral load and antibody titer

changes in laboratory animals infected with virus
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