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ME.Be @/ EUE A1 5 A (Mouse Cytomegalovirus, MCMV) ¢ 5% 5 7 PCR Jr 1 3 X H 47 91 45 I .
ik PEMNCBI k£ MCMV Smith # DNA polymerase Jk Pl O 5 J7 51| 53 51 W) ¥R £, €2 57 MCMV 1 5¢ 6 & =
PCR J5 kX 05 v W 5 BORR Mk o A0 M R R M R AT 96, I I P O v R I 4B A MCMV (¥ /08 BRI Y8 B 5 B
2018 4E XK (14 409 3/ UMM AEA . S8 #5719 MCMV 5¢5% & 1 PCR J5 sk bn i £k Slope -3.418,R* {}
H0.999, 8 H R Ky 96. 137% , 7] T A il 3 i) MCMV FRAIK & fi Ky 47 copies/ L, DL K BUE 40 M7 8 , A% 15 40
T, NBRAR N T, W RIR T RS IR B T BB I R 3 48, e et RAr . 7kl Rl i 48 5 &
35 0.39% ~0. 68% F1 0. 48% ~ 1. 01% , T P FIFa & PR 4T o F A I 348 A/ BRI WRE & i MCMV 395 35 19 3

RH BEFE 9 1:1000( 100. 75 TCID,/0. 1 mL) ,409 £ /N B3 A dh 22K N BT W B . g

/N BB A0 L g
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TE s DB A 4 sh ik >, i Bt 3 B I 5
SRS e PR ST A4 kA N RUE I R 4
I ZR 58 AR 85 1) 1 4, DA T X 400 1 i 2 BE N 5
TR, R o A S ) R B I A Al A
R Te 41 TR . BRI LB S W Bk A &
(FELASA) .Charles river 525 % f Harlan 52 I 2 45
PIEK MCMV 31 5256 /B H & o 5§, e
SN ARG A 2 # U0 MCMV R SPF 3 ¥
7 HE R B SRR T T A S 56 B 4 R b o
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FQ-PCR 5| ¥ ¥ 41 th ABI A & & i, TagMan
Universal PCR Master Mix & ABI 7= 5 95 35 4% 18 4
PO & 3 Takara 24 F]
1.2 fRmEHRMNER

/NERE 40 M % 3 ( MCMV ) smith #k ( 103. 75
TCID,,/0. 1 mL) , K B E 4 Jg 5 # (RCMV) Ity A
ATCC, 45 VR-991 ;%% 5 4il ffd 5 # (SCMV) | A #af
JEIZ NN TE sma4 Bk (HSV) (Ph7E R 8 (PRV) &l
S [ A (FHV-1) ¥y AR % R 1752018 4F 14 K
BT I KT SPE G/ BT EE M AE & 307 173, ¥ T 4
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Table 1 Clinical samples information

i 5% BALB/c¢ NIH C57BL/6 ICR BALB/c-nu NPG B6CBAF1 NOD SCID
MRGE S 72 / 10 10 / / 10 /
SPF %% 167 20 30 30 10 10 20 20
1.3 Fi% (Genbank : KY348373 ) DNA polymerase & [X {4 5F %
1.3.1 5i¥iit: d 8 /0 BB 40 05 3 Smith #k SIS P AR E A L3 2,

%2 MCMV FQ-PCR 5| ##R$tH{E 2
Table 2 Primers and probes for MCMV FQ-PCR

5194 Bk J¥51(5'-3") J¥ 5 fir PR (bp)
MCMVF CCTGCCGATCTTGGTGATAGAAG 80754 ~80776
MCMVR GCAACGCTTTCTACGGTTTCAC 80818 ~ 80839 5
B (FAM) ATGCTCCCGTGTCTCC (NFQ) 80786 ~ 80801

1.3.2 i me i LB /N U 4 s 8 O KRB
A0S T M E A M T N Al 2 R B smdd
R ORIE R e 3 S R B0 1 1A, 25 0. 2 mL g
BRI &5 U B 2 B DNA, 5 5 A 150 pl K I§
IKVET

1.3.3  FoRids e i 09 &« i ERHE Y A B MCMV
( Genbank ; KY348373) 80691 ~ 80880 bp () DNA J§
%1, % A pClone007 Blunt Vector #F M4 , ¥ & 5 i Ar 1
&t pClone007-MCMVp, £ 52 H vk BF Sl 4.7x 10"
copies/ wL,

1.3.4 MCMV FQ-PCR 9" 34 {k Z K b o iy £k 1 2
S XTSI RV R R KO B A S AT AR
16 )5 B9 2 W AR & A : TagMan Universal PCR Master
Mix 10 pL, | FHEB14 (10 pmol/L) % 0. 4 wL, 45 4f
(10 umol/L) 0.2 pL,DNA 47 1 pL, K@ ddH,0
R B 20 pL, I ARJFH:50 C 2min;
95 °C 10 min;95 C 15 5,60 °C 1min,40 MEH ., ¥4
JRE B 7 i pClone007-MCMVp 10 1% 2 51| # B K
10° ~ 10" copies/ L, LLH WA, 42 1 B 14 & A
JR AR HEAT PCR 971G R ASH6 BE A 3 4P AT,
e R MR AT T AR B 4 A o il £k

1.3.5 MCMV FQ-PCR 77 B il S0 ME 36 5IE
1.3.5.1 DL 4.7x10° ~4. 7x10° copies/ w1l Z 71 7 B
{8 SR A o T SR AR, O AR G 1 g A 1 AT RS
I A F0 R BE A 3 A PAT , STl Ty 12 A BURR A
1.3.5.2 5 H i PCR J5 vk S8 M L 55 0 20 B
132 2 EU MCMV B8 107" % 107" R 51 H B, il
FAAR T 35 SCHRHGE 19 # B PCR 7% (FQ-PCR J5ik 4y
SRS T A U I R

1.3.6 MCMV FQ-PCR ks LR IE : &S Y
PG AE it PCR LA I /N B 48 B s 75 , K BRUE 4t A
R, 0 LA M B, N SRSl B B DN RO 5
KA IE i B 1 B 55 R0 92 0 75 AL 75 19 AZ TR , 39 Tk
Tk R R

1.3.7 MCMV FQ-PCR J7 % i & 52 7E Tl Fa 2 1 5
HIE 1 AR B9 1 B g S5 44, DAAS [R) ¥k B2 1) JB b A
TE S (4.7x10°,4.7x10* F1 4. 7x10° copies/ L)
Wr#EAT FQ-PCR ¥ 3 , B MV LI 8 3 D E &, [m] B
PEPEAS R 3 A (] s A, TF 541 N A |) G {E
BIE bR 22 M % R AL

1.3.8 MCMV FQ-PCR J5iE R

1.3.8. 1 A 480 gk 4y A A (1 k& T : MCMV 95 2 1)
(103.75 TCID,,/0. 1 mL) 43514 107" ~ 107 {1 14 451 $5
A MCMV [ /0N BRPTBE I, A5 F05 2 B YL i i, A
M BEBEM 3 A F AT, 4 200 WL, ¥ DNA $2 U5 &
VLR IUZ R , | MCMV FQ-PCR J5 ik EAT A6
1.3.8.2 I AR AR A (1 & < )97 HH 2 57 1) MCMV FQ-
PCR J5 4G 2018 4F 14 A~ S0 46 3l 4 28 7 A 5
3% A 1 /0N BT B Il FE 5, AL 46 SPF g/ Bl i
307 9 WS IE SN 102 3 (R 1)

2 R

2.1 MCMV KHEE PCR ¥ K R K HRHE 2%
EOf= v

AT B PR 2R 5718 10° ~ 10% copies/ L (Y 45
HE TR, 25 H B B 9 G il £k E) BE X 5T, b o il 4R
Slope -3.418(fE-3~-3.5 Z[a]),R* {H# 0.999
(>0.99) , ¥ a5 % H 96. 137% (90% ~ 105% . [f] )
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1 MCMV 33t EE PCR R i £k
Fig.1 MCMYV FQ-PCR standard curve

2 MCMYV ®FXEE PCR FiEy sk
Fig.2 MCMYV FQ-PCR amplification curve

2.2 MCMYV FQ-PCR 75 i o 8 B 1% 16 iF

WE 3 s, 4. 7x10° ~4. 7x 10" copies/ L £ i
R85 (1) 5 RE b o i X5 B S AU PTGl £, T 4. T x
IOOCopieS/p,L B3 ANEATRE A 1 PDARTRIE S By
T £, B A 5 vk B AR AT o £ A I 3] 47 copies/ L
(IEESL . F MCMV FQ-PCR J5 i F1 % M PCR J5 %
[ B B 107" & 107" R B H B B9 MCMV 4% iR B
mn, B & 4 AT W, MCMV FQ-PCR J7 ik fie 1% ] 45 ) 5]
107 F BEFE ) MCMV %2 , 5 B PCR S5 il 46 9 5]
107 # BEJEE , R W] MCMV FQ-PCR J7 i U o L %
L PCR 7 ¥ = W5 > B0 i 9 FH @ 57 /) MCMV FQ-
PCR 7765 SCHR 4 18 19 FQ-PCR J7 2 46 I AH [A] 1
107" % 107" R 50 B 19 MCMV B R AE &, B 40 B

JER 3 ASFAT , WA 5 3k A 0 3 f) e R A R R 4 A
107 F A J7 32 4 A il B J3E 1 G L 359 B B9 A1 F Sk
D7k (32 3) , BEWIAR 7 34 i B0 s 1 SCHik 7 i o

B3 MCMV %X EE PCR RSB MRIEY %
Fig.3 MCMYV FQ-PCR sensitivity test amplification curve

E4 MCMVXHXEEZPCRFE(A)SEM
PCR 7% (B) SR L&
7 :M:100 bp DNA Marker;1~8:107" % 107% %%
R FE () MCMV %2 59 - B L XS i
Fig.4 Comparison of sensitivity between MCMV
FQ-PCR (A) and conventional PCR (B)
Note: M; 100 bp DNA Marker;1-8:107" to 107% serially
diluted MCMYV nucleic acids; 9:Negative control
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Table 3 Comparison of sensitivity between two

fluorescence quantitative PCR methods

MCMV BRRAE G AJrik (Cu¥fE) SCHR TS (CL#1(E)
107! 26. 147 28. 893
1072 29. 542 32. 457
107? 33.375 36. 269
107* 37. 451 38. 560
107° / /
107¢ / /
1077 / /
1078 / /

2.3 FENBFEEIE

Bl 5 @R, G LA MCMV Sy Bt i, B FAM 5%
S ag il 22 (Ct {26, XN Wk B O 7.71 x 10
copies/ L) , LA R B E 41 B 9 B, % B 40 B 5, A
AR B R, D AR RO B B e 7 1 AL A
Ma ¥ Jo B 9 1 ith 2o 3R W BT ST 0 SO0 E
PCR VA5 S Mo, 55 HAG 35 14 T 52 U o

B 5 MCMV %X EE PCR 5 FHINIEY 1
W 1~7 4355 MCMV _RCMV SCMV |
HSV PRV FHV-1 ] %f B
Fig.5 MCMYV FQ-PCR specificity test amplification curve
Note: 1-7. MCMV RCMV SCMV HSV |
PRV FHV-1 and negative control

2.4 MCMV FQ-PCR FiZHMESEMHMBE M

FH#E 7 1 FQ-PCR J7 B # 4. 7x10°, 4.7 x
10" 1 4. 7x10%copies/ wL =1 JE 114 50 b HE i
H# 4 ] LA N2 5 R 80 0.39% ~ 0. 68% , 4
6] 42 7 R HECH 0. 48% ~ 1. 01% , J7 1 1 H 5 52 2 1
R4

&4 MCMV FQ-PCR FHEEREMWIELR
Table 4 Repeatability verification results
of MCMV FQ-PCR

HNTEEPE(C) 41 18] 5 5P (C)
o M TR y »
. 5 R R
(copies/pL) Xts xXEs
% %
4.7x10° 16.152+0. 071 0. 44 16. 148+0. 082 0.51
4.7x10* 23.075+0. 091 0.39 23.107+0. 112 0.48
4.7x10% 30. 083+0. 206 0. 68 29.956+0. 302 1.01

2.5 MCMV FQ-PCR k85 A

FH#EE S MCMV FQ-PCR J5 ¥E 481138 A MCMV
(103.75 TCID,,/0. 1 mL) %% & /9 /1N BT 58 1M BE 5
107" ~ 107 i BB 3 AN FA7 ¥ o BH M, Cr B 35 1
43514 30,566 .33. 012 .36. 337, 10 B RE A5 2 4
FATH Y L 1 A AT AR L 107 ~ 10 R B
JE 25 R BA VL 2% B AR Oy 3k T G 0 21 /0 BR T 35 ol A A
H MCMV [ fe KA B A 12 1000, X 5 9% 7 7 77
7 100.75 TCID,,/0. 1 mL (& 6) . Kl 2018 4F %
i 19 307 45 SPF /N BBz 102 33 T 9 /s BRUBL € i #
Al 5 X R B

B 6 MCMV &EFEE PCR FEEMBAERENER
TE:1~8 43 BB 107 ~ 10748 A MCMV (¥
MRE &, 9 A I 4 X AR
Fig.6 Detection results of simulated infected
samples by MCMYV FQ-PCR
Note: 1-8 corresponds to 107'—107% anti-coagulation

samples incorporated by MCMV, 9 is negative control
3 i
YOLE i PCR J5 vk RBUE &, FEmF D 45 2

S, AT E T T AR A AR I A HIF 5T i B
/NERE 4 95 2 DNA polymerase 3 [H {5 5F ¥ 51 i%
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2RI A /N BUE A0 M 1 990 5E B PCR AR I 7 ¥ i 52 O <37 -

LI RERE 37 T MCMV FQ-PCR il 77 % , %%
T8 B 4 i iy 2 V) B 4 5, DA o SR A ST A A T
2k Slope 7 -3.418 M= Z % R* {5 0. 999, " 1
RO Ry 96.14% , i W] A FQ-PCR Jy i Al 52 3 Xf
MCMV B4 % aE i, MCMV FQ-PCR 7E L A BUE 41
JHL BE Ak L 20 G 5 45 [R) 288 08 1 e N 9 92
B PRAE R E ERTIE G 1AL (FHV-1) %5 [6) Bk
BN ASLAR IS S8 TC 3G U8B 7 vk 0 R S e A U
P75 T F A AT S P 21 47 copies/pl #Y MCMV, LE
B PCR 7 5 i U S AN B 2, 5 A 1) FQ-
PCR 7 A H 45 W 5 1 Co (3918 T %, 1 I A
T3 U T R RIS AH S AN B R 3 A
VR 1) b o JBOR i 9k 1Y) B AR M R R Tk B IE, 41
WS RN T 1.0%, 44182 3 28N T 1.5%),
FEAR 5 A AR 1) P AR E T

MCMV JE& 4 /N BUS 0T 53 A7 78 I 0 AR I
T i 2 2 4R A S e U B EDTA B EE I
A R s R S, AR 20 9 A R A < 3R, X ik
HEAT I FH B AR 5% AR 0 47 2y 0 J e S T 2 A
TR RE B BB MCMV 4% 10 £% 2 51 Fs B 45
AN BPLBE LR DEAT RGN, 25 51 107" ~ 107 AN
BERE 0 3 A AT SE 5 35 o PR U8 W AR O 32 n] A Ak
R0 51) Sh 40 1 RE S ) MCMV . AS T b 3 708 BROGE
MCMV [ 5 & AR F , H A BALB/c /X MCMV
5 &, T C56BL/6 /N B X MCMV 45 42 5if 41K Bt
S3HET ORESE N BT 2018 AR b HUHLIX 14 5K A %
K (409 53 /0N BRIl VA & i A7 K DU, L BALB/c
INELE R Z 80, B A SPF R A 0 05 9%, 45 B4 o
BRI, 2 DA BB BEAL 50 X 5256/ P MCMV ) 8
TS O KA, 5 A LA R IE (Y 14, 94% (1) 8 G R A
B R R R DR T B A T 9256 /N BLT 2001 4R B
T WG, AR A TG T O, SR AE B e 3
S 3R A5 BKOF LA 4R A T B R
il (AL 2, DR TR e A5 B T AR T

YT MCMV A5 35 55 5 Koxk 3h 4 06 H 2 iR R
fa %, B HRTIE AR Y A SL 55 sh ¥ B AR, PR S
5 /N BRURP R TR AT A7 0 8 2 AT KU XiE MCMLV [
HH W AR 2, ARWFIEH B MCMV 58652
it PCR 7k FE S5 1 B B2 MR e Mg, OF B

e BRI SRR 3 T S 8/ BB B R A
MCMV 9 50, [5]isf n] Sy 52 56 3h 4 A1 56 A o 19 1 <2
s TR AR S

£ % x o
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Establishment and Application of Fluorescent Quantitative PCR

Assay for Mice Cytomegalovirus

LI Xiaobo, FU Rui, WANG Ji, WANG Shujing, WANG Shasha, LI Wei, QIN Xiao,

HUANG Zongwen, HE Zhengming, YUE Bingfei
( Laboratory Animal Institute, National Institutes for Food and Drug Control, Beijing 102629, China)

Abstract; Objective To establishment and apply fluorescent quantitative PCR method for mouse cytomegalovirus.
Method Primer probes were designed by using the conserved sequence of MCMV Smith strain DNA polymerase
gene published by NCBI to establish a quantitative PCR method for MCMV. The specificity, sensitivity,
repeatability and stability of the method were verified. The sample was applied to detect mice samples mixed with
MCMV and 409 mice blood samples sent in 2018. Result The established FQ-PCR method for MCMV has a
standard curve Slope of —3.418, R* value of 0.999, and an amplification efficiency of 96.137%. The minimum
detectable amount of MCMV was 47 copies/wL. There was no amplification curve when rat cytomegalovirus,
monkey cytomegalovirus, human herpes simplex virus, pseudorabies virus and cat herpesvirus type | were used as
templates, which showing the good specificity. The intra- and inter-assay coefficients of variation were 0.39% —
0.68% and 0.48% -1.01% , respectively, with good repeatability and stability. The maximum dilution of MCMV
virus in the mouse blood samples was detected to be 1:1 000 (100.75 TCID50/0.1 mL), and 409 mice blood
samples were tested negative. Conclusion The established FQ-PCR method for mouse cytomegalovirus has good
sensitivity, specificity and stability, and can effectively detect MCMV in mice, which provides technical reference
for the monitoring of MCMV in lab mice and improvement of related standards.

Key words: Mouse cytomegalovirus; FQ-PCR; laboratory mice



