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Establishment and application of a fluorescence quantitative
Tagman-PCR detection method of mouse poxvirus

Du Jiang-tao' , DAI Fang-wei', ZHOU Sha-sang', SONG Xiao-ming”, LV Yu', SA Xiao-ying'
(1. Center of Laboratory Animals, Zhejiang Academy of Medical Sciences, Hangzhou 310013, China;
2. Center of Laboratory Animals, Hangzhou Normal University, Hangzhou 310036 )

[ Abstract] Objective To establish a fluorescence quantitative Taqman-PCR method for rapid and accurate
detection of mouse poxvirus. Methods  After sequence alignment and comparison, ERPV_027 gene was selected as the
primer and probe design gene. Furthermore, the specificity, sensitivity, stability and reproducibility of these primers and
probes were detected. Results The detection limitation of this method was 68 copies/pL. Data showed that this method
has high specificity, which specifically amplifies mouse poxvirus, with no amplification signal of mouse hepatitis virus,
Sendai virus, Salmonella and some other viruses and bacteria. This method also showed good stability and reproducibility.
Conclusions This study has successfully established a fluorescence quantitative Taqman-PCR method for detection of
mouse poxvirus, with high specificity, sensitivity, good stability and reproducibility, and a broad application potential.
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Juli . AN 2 AR R METAT, BULRK m W 1L
SRREK, fEFEMOR I PR B LA DY B R Rk
BRI Bt As IR AEEL 2 VAL B v Ry R 8 SRR
JIE19%5 ( Ectromelia, Ect) 2!,

H AT, B0 B A I J7 v  il IER 5
B (ELISA) RS e SEOEHAR (IFA) 48 i i 2
D7k o ABGER LG 27 J7 1 % 60 0 Bl o s 2 R e | e
TR B E B AF TR BRI Sy BRI 4R Bl )
T R P R i | A T BE KW (PCR)) BOR B
Z U AL YR S Wik I > 56T B 25
(1338 PCR AGHI Jy v B by FH B4 430 %)  (H R
HHH e 7t PCR AT 5 ik AR OCH B . ABF5R
XoF BRI 9 2 2 N7 9O E B PCR Rl 5 i, B bR e |
HER | R R S R S BRI 7

1 #RAE

1.1 FAERZBRREHER

5L 9 7% A ofE Bk 4% iR ECT-BJ , ECT-GZ ( ECT-
GZ-1 ECT-GZ-2) Fl 4 A1l IR 43 25 £k # iz 001 |
MB35 HZ 1436R H H [E £ i 24 it Ao e i 5 e F )
AR S5 Bl W W B A R AR A R AL 4 AR
SN BE RPN SRR L BN EE /DN U R g (LA
b RUE T R R 2 SRS E RS ) DA VBTG
P IR TR | SR R TR K R A TR
BN P | 5 B 2 K T | 1 LA BR TR A 42 3 BR
TEPEZ) Wy 2 AE A SUAF A S (PR AR SE 50 3 I AR R
) o
1.2 FEKFI K=

DNA $2EGR 8 I b 58 e 24k 1070 &5 B
Qiagen /) PMD18 — T Vector XK DNA Taq it |
JM109 J&R3Z 520 3R & Wi S0 ( PCR) AH G 7

W H H A TaKaRa ™ [ 43 /A wl; TaqMan Fast
Advanced Master Mix 14 B ABI /A ] ; ik DNA 4fifk
R & Axygen 24 \] 4 75 DNA Marker, 6 x
Loading Buffer 24 [ 6 $E Ky 7= & % iR 25 0 AL
(Thermo) , fs £ 25 443 ' ' BE 31 ( Nanodrop 2000 -
Thermo) , 7K *F B3 3K {2 ( Tanon ) , Gel Image System
(Tanon) , ALY F246 ( LIRS AR AR AR 3
i PCR 4" 141X ( Bio - RAD) , %46 5E & PCR Y ( ABI

7500) .
1.3 FHix
1.3.1 519 e K& i N NCBL I F 2 iR

I BE 1Y 4 FE DRV AL 3 510, DA v 3 g A 5 R R
Primer Express 3. 0 %1196 2 & PCR 545
BR(26 1), 2 0 3k A6 IE, AS WF 5% e 2K 35k HX
ERPV_027 JERAE R LI R 5| ) RT3 i L4
T A ) TR BR A R A R,
1.3.2 DNA #£5(. 2 QIlAamp DNA Mini Kit 1540
A5, 3 B IR e B B R AR A BRI S
FEMEA IR DNA,
1.3.3  FESPERI . XS0 4 Xt 51908 15 0 ik
o PR SRR I A ECT-027 519 % FIRET R4 T
K, 3%} PCR FE P f7 AL

Ak 5 1938 38 PCR /K R 41 F . 10 x Taq PCR
buffer (& Mg**) 2 pL,dNTPs mixture(2.5 mmol/L)
2 wL,Taq DNA B4 8 (5 U/pL)0.5 uL, | FiFEsl
¥1(10 wmol/L) 4% 0.5 pL, A DNA(10 ng/pL) 2
pL, #MK 2 20 pL, § 3T R .95C 2SS min;
95°CAEE 15 5,55°C iR K 20 s,72°C #EA# 20 s , 3L 40
AMEFR ;72°C FFHEAH 7 min; 8 CIRAE

AL )56 6 B Tagqman-PCR AR R AN .2 x
TagMan Fast Advanced Master Mix 12.5 pL, 2 Fif

F1 PUHIOEE I PCR 51X FI Tagman #5751

Tab.1 Four groups of fluorescence quantitative PCR primer pairs and Tagman probe sequences

EERE) FUEEIA 519 BEEFII(5' -3") PR (bp)
Codes Target gene Primers Base sequences Amplification products
ECT-027 ERPV_027 184F ACAAGGGGTTGGGTGTAAGA 186
369R GCGTGCTAGTGGTTGCATTA
225p ACCAAACTGGGTAGACGATGT
ECT-150 ERPV_150 228F TGGTTTGGTTGTCGCGTTAG 154
381R ATTACACCTGGATCGACGCA
340p TCAAAGCATGTGACTTATTCGT
ECT-177 ERPV_177 763F AGACCAAGCGTTGTTTCACA 192
954R CGTTATGGCATCGTCGTGAA
879pP AGGATGGGAATTGATAACGACT
ECT-33221 secreted chemokine binding protein 202F CAAGCAAGACCAAACACCGA 145
346R CATTCTCAGACCTCCACCGA

263pP

TCTGAAGACGATGGGGTATCCGA
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514 (10 pmol/L) £ 0.5 pL, K% (5 wmol/L) 1.0
pL, B4 DNA (10 ng/pwL) 1.0 L, #h/K E 25 ul,
PR N :50°C 55 F 2 min, 95°C HiZE 1 10 min;
95°CAEME 15 5,55°C 1 %k 20 s, 72°C I 20 s , FHiP”
110 PMIEFR;95°C 28 E 15 s,60°C B K FEfH 1 min |
340 AMEFR R DOCAF S IF e

W38 PCR FIZE G2 7 Tagman-PCR 43551 % flJs
S EEpRERR ECT-BJ \ECT-GZ-1 \ECT-GZ-2 Fl14) 5 bk
001 MB35 ,1436R ,HZ DNA , %¢ )6 %€ it Tagman-PCR
XF/NEUE 98 9 B L A T 8 B A6 BE L 28 PR
TR OO 2R I | S U R 1A K R A
AL 2 Al PR TR | 4 1 0 4 A R B N (0 R T
Ko SR B UL 2 ZRE B DNA BEAT 414 K651 )
FHRE R S
1.3.4  fEPER .
1.3.4.1 trdfEhse 5 RA X7 FF ERPV_027
FEH vifE 2 PMD 18-T vector I, X 85 20 ki (21.
7 ng/ L) MRUAE 10 5B 51 21.7 x 10 ~° ng/pL,,
PEEL (21.7 x 107 ~ 21.71 x 107") ng/pL HE 4T
TaqMan FREF R HlVEFRAE 2R
1.3.4.2 & REME. BEHBR (21,7 ng/pl)
RUAE 10 BB ER 21.7 x 107° ng/pL, FH 1
nL & B B A ERPV_027 o R Bk A JBsidi , ]
DEIERE 1 Taqman-PCR #EATREIN, PCR 4734 4 & Al
AR R L
1.3.5 e 1k R i 52 P S o« B R A AR
ECT-BJ . ECT-GZ-1 , ECT-GZ-2, 43 & ¥k 001 , MB35 .
1436R \HZ DNA K [i]—4It PCR ¥ 5] F - 20°C
UKAECE 1R 2 8 3 R, PG E & Tagman-PCR
R, 3 YRR A 3 N EE A, PCR 4748 4 & A s i
B L,
1.3.6  SEBREEINN FH . DL ERPV027 & K 72 [ ok
YA BHAPE X BR | FH 24 % %€ 8 Taqman-PCR 4351 % Bt
B RIS P 2l 2155 42 R FEAS Y DNA B 5
e B s 2 SR L R A (R BE R 1 BHK21 2
Ji0) i) DNA A b ATkl

2 #HR

2.1 S|¥FRSHFERE

W38 PCR FIZ¢ R 7 Tagman-PCR 43551 % FlJs
TR bR EBE ECT-BJ  ECT-GZ-1 \ECT-GZ-2, 43 B ¥k
001 MB35 ,1436R . HZ #1750l , 3 G 15 2] F 5 P
PIG IR Ze (181 1.2) . 9206 & Tagman-PCR

o LR 4 e B 7, 8 Bl O 5 S P 1 T
CR 04 5 A R A A
TN TS RIS S T
SRR KR T BRI 4 2 A B
B 4 2 B A L T

2 3 4 5 6 7 &

M |

500bp —>|

300bp ——>|
200bp ——>

1 :M 9 100 bp DNA ladder;1 — 8 &K M BAYEXT BE(NTC) |
ECT-GZ-2 .ECT-BJ 001 MB35 |
1436R \HZ ECT-GZ-1 [y 451
B1 2R EE DNA REARREE PCR 4384554
Note. Lane M represents 100 bp DNA ladder;

Lanes 1-8 represent amplification results of NTC,
ECT-GZ-2, ECT-BJ, 001, MB35, 1436R, HZ and ECT-GZ-1
Fig.1 Regular PCR amplification results of each
mouse poxvirus DNA samples

Delta Rn vs Cycle
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TE : Delta Rn R PR /R (5 5 (HIR R LS T,
Cycle Number ZE78 PCR 1%L,
2 3G EH Tagman-PCR #6504 e
JATE DNA FEA YD 39 i £k
Note. Delta Rn represents the standard indication
signal minus the baseline signal value. Cycle number
represents the number of PCR cycles.
Fig.2 Amplification curve of mouse poxvirus DNA

detected by FQ Tagman-PCR
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2.2.1 HrERZR 5 RIKA W HEST OB ERPV_027 J
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R TEfE 2 PMD 18-T vector b, FXJ B4 Fiki (21. 7 10000 Standard curve

ng/ L) RIKAE 10 £5H5 B E 2] 21.7 x 10 ~° ng/pL, —

I (217 x 107 ~21.7 x 107") ng/pl. 347 T~

TaqMan ZEEF KR (E b I 22, B AR b 2 L 10 o T~

AR U0 X S, A 2 B 3R BRI I S
PR HE Hh 2845 ) T2 20 R ES D1 %K (copy number) 5 20:000 ._h'““\q,
PEABIE (Cr) Z ML R FRR A Gt = -

3.47 x lg(copy number) + 44.66 /R #E1ZFeiE 1000 =000 %.000 5 ;]Q 000 7.000 8000
SR SELFORLAG Y B4 15 DU ARSI BRYE N 2 150, N

B APEOEE B PCR BAHSCRECN R” = 0.996, SPECL | A\ R I ER B o

P IEHREN 94% , KB T T 2O i PCR J7ik 3 bkl

IRERN AR ES AR (3 4) Note. The abscissa is lg ( Copy numbers) , and ordinate is Ct.

Fig.3 The standard curve

Delta Rn vs Cyele
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Selected detector All Cycle number
Well(s):A7-C3
Document:027-141101-1(Standard cure)
st W ZE BN AR FERE R 21.7 x 10 7' ~21.7 x10 77 ng/uL Fi e
B4 ARy A
Note. The curves from left to right are cloning plasmid 21.7 x 10 ~! ~21.7 x10 =7 ng/pL dilution
Fig.4 The standard amplification curves

2.2.2  BREF R K ERPV027 LA vk i

Delta Rn vs Cyele

BL(21.7 ng/pl) MKW 10 A5 FE B B F) 21.7 x 1077 1.000¢+001 - -

ng/ L, FF WU T pL AR, 2¢O 52 B Tagman- 1 000ex000) "% /;::'j;?}—
PCR AR, 45565 .76 40 > PCR fE3FON 8 O [T 7 /f A AT77
JNET ARG F) 21,7 x 10 ™° ng/pL, Bl ;68 copies, & :zzz:zz: .' S / % 102 10 . 10:0{1 " s IE

EER AR, RN L S A AR o] | L

21.7 x 107" ng/pL ~21.7 x 10~ ng/pL,21. 7 x 1.000e-005 | |
10~ ng/pL CAH/ AN ENERNT B L, 1.000¢-006 | |
2.3 FAEHMMEES Y 1.000e-007 T—— 10 15 20 25 30 35 40
Cyele numt
WKL S 6 7% B fE ¥k ECT-BJ, ECT-GZ-1 , ECT- yele mmber
GZ-2, 57 Bk 001 MB35 [1436R .HZ DNA A [a]—4it 5 PO ER Taqman-PCR XF 10 4%
P it PCR KA F - 20°C vKAE & 1 FJ 2 BB R TR 145
J% 3 Jjn_:‘l Fﬁ%j‘[ﬁ%% Taqman-PCR FKTL\{)I]I ( %é 2) R Fig.5 Amplification results of the plasmid in

R & 3 A~ EE )3 PR 1 Ct AR UEZE SD 10-fold dilutions by FQ Tagman-PCR
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F2  BUSHEE DNA B isCiRl i — B (] f5 FHAG I 25
Tab.2 Detection results of mouse poxvirus DNA samples by FQ Tagman-PCR. The DNA samples

and reagents were stored for some time.

] N CT {4 T . DNA ¥
' eI JEV I (D) T CT 2 CTE3 Cufi SD & CV(%) (ne/ul.)
1 11.03 11.24 11.23 11.23 0.12 1.07 27
ECT-BJ 2 11.08 11.26 11.21 11.21 0.09 0. 80 27
3 11.58 11.76 11.70 11.70 0.09 0.77 27
1 28.26 28.37 28.49 28.37 0.12 0.42 25.8
001 2 28.75 28.40 28.76 28.75 0.21 0.73 25.8
3 29.30 29.19 29.41 29.30 0.11 0.38 25.8
1 29.13 29.09 29.04 29.09 0.04 0.14 16.7
HZ 2 27.54 27.66 27.71 27.66 0.09 0.33 16.7
3 28.65 28.56 28.47 28.56 0.09 0.32 16.7
1 26.20 26.24 26.17 26.20 0.04 0.15 27.8
MB35 2 26.01 26.17 26.09 26.09 0.08 0.31 27.8
3 27.43 27.46 27.47 27.46 0.02 0. 07 27.8
1 29.25 29.27 29.24 29.25 0.02 0. 07 21.8
1436R 2 29.23 28.89 29.42 29.23 0.27 0.92 21.8
3 29.08 29.01 29.04 29.04 0.03 0.10 21.8
1 26.54 26.92 27.20 26.92 0.33 1.23 45.1
ECT-GZ -1 2 26.21 26.78 26.35 26.35 0.30 1.14 45.1
3 26.37 26.54 26.46 26.46 0.08 0. 30 45.1
1 15.28 15.65 15.32 15.32 0.20 1.31 10.1
ECT - GZ -2 2 15.47 15.48 15.45 15.47 0.01 0. 06 10.1
3 15.52 15.69 15.70 15.69 0.10 0. 64 10.1

E/NT 0.5, R ZE(CV) /NT 5% , BB B4
027 #3719 FQ Tagman-PCR Jy A8 5 A i &2 vk
B
2.4 SCERAGRZ A

PL ERPV027 5 A v b Joobr A Sk BHA: X B, FH 2
JEAE B Tagman-PCR XTHUH B sh P 2848 4141
85 42 I REARIY) DNA B i B BRI B IR YL RE AR (R
Jo7 9 FEIER UL Y BHK21 4 ) i) DNA A% 4T Real-
time PCR A, FRUEVE S W00 | 20 2L 35 R 4G DN
B R B E PSRN, B B R 2] H Y
FRH &R,

1 AT D PR 36 ) G 00 B 8 2 ) T 3k 2 I v
O G RESS AR (TFA ) B K S 28 W B
AR(ELISA) %5 . {EXF T 2ot S BRUIE , AR PN i R
7R AR AT A ST AR R I8 B T A H A K P i
W IR 2 R s A i L
T 2 R 5 VR AT D ) 00 B SR A g, W BE ™ AR AL
DNA HUR Y/ UL 25 1 IR BH 4, ELAS B 46 Sl
B EE DR MPV B I A A, X
TR W, AP AR B AR SR Rk, I ARk, Bl
Ho T A AR PR K W PCR BORY 100 75

AR DNA B 0T LTRSS S A Pk 2
A e, BW] o AUVFNE &, HAT, & T BUE IR
T PCR R O A OCHRE S R ZOE
i PCR A 5 AT5 A WL AR A

ASHE5E N NCBL [ FTP F # — # Ectromelia
virus 2= 4L R 2 19 3£ K ¥ 1) ( Ectromelia virus culture
— collection ATCC: VR - 1431, GenBank Accession
No:JQ410350. 1) ¥ H: 183 AN JEH 5 Nt JEXS L, 3k
R4 AR Y L X 45 2R AE 23 B L X &5 R, R )
ERPV_027 ,ERPV_60, ERPV_64, ERPV_77 . ERPV
_116, ERPV_140, ERPV_142 . ERPV_145_, ERPV_
148 . ERPV_149, ERPV_150, ERPV_174, ERPV_
175 . ERPV_177 J&[A A7 E 5 4 i ol P4 45 5 0 Ao ]
MI2E 5 (S AR R 22 R ) o FRATTIEEE T4
SRR = A3 ERPV_027 \.ERPV_150 ,.ERPV
_177 =ASBEPIAE g e e RE D, B iR e M A T 5
Yy, WA, JATE S % SCHk, B R B secreted
chemokine binding protein HAE FHEIEH 11514,

BFX ERPV_027 \ERPV_150 \ERPV_177 =A%
PR, FRAT R 27 A [H 43 B R % = AR T A, BT X
secreted chemokine binding protein F&AIT 2% T £ 5%
S ERREIIT S, R MegaS #4722 17 S BKEL , £ %F
ANTR) 4 85 4k B 1 M X 38R Primer Express 3. 0
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BOTDIYAREE (£ 1) o AT 4 X519 HIE 8
PCR XFHRifE R IEAT I 3%, & PR RE A5 2] H 19 55417,
Z 5 MO AS R B 43 B AR AT PCR Rl | & BAY
ERPV_027 fARAFHI 4 #EHCR . FATH ERPV_027
FEDRE R L R, X 7 MR BERR EA TR , 25 SR A
e,

R T 25 B0 R S FRATTX 32 M REAR
PEATAS I, G rp 18 AN A Oy B S SR e 1 2E ) i
A HAREAR A [R5 R AR B ) A R AR K
W45 5 R AT R E B R 0 100%
TR B B i R FRATTHIE T % B 2R
(AR IE b, Taqman A5 0 25 5 3¢ B 2% 7 16 X6 g 9
FEAREIIFR A 68 copies/uL, 5% PCR AL, K
R TR R IR v T R T R R 4
FRAE M DNA K [f]—3it PCR &K 7] F - 20°C vk
FETACE 1R 2 J8 .3 J8, Tagman PCR 6 AE45 3] B
UF 4 RO TE B i S A R e M
PEBL . F92065E B Tagman — PCR 3R DA SR R
SYIFAE HAREA B DNA st s i 2 B
FEH BRI B RE AR Y DNA PRI 21 H A 3
PR L i i, UE IR vk HLA R %) S B o
#rH.

AR AR SEBRAG I R FH v ASOR AR 512 56 = i
(VD FR S RN 2, BT BRSS (o A A T R o 7 s
(1) BHK21 A0MEAREARTEAT T A, I AR x U YL 1)
SN BAREARPEAT 1 K, 2 BHIZ 5 1 A S B 1
o R EE— 2 BIE
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