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Evaluation of asthma exacerbation in an ovalbumin-sensitized
conscious Brown Norway rat model

TAO Jing-jing, XU Yan-feng, HAN Yun-lin, XU Yu-huan, QIN Chuan, GAO Hong, ZHANG Xing-dong
(Key Laboratory of Human Disease Comparative Medicine, Ministry of Health; Key Laboratory of Human Diseases Animal Model,
State Administration of Traditional Chinese Medicine; Institute of Laboratory Animal Sciences, Chinese Academy of

Medical Sciences (CAMS) & Comparative Medical Center, Peking Union Medical College (PUMC) , Beijing 100021, China )

[ Abstract] Objective To establish an animal model in which both early-phase asthmatic response (EAR) and late-
phase asthmatic response (LAR) can be observed after sensitization and subsequent inhalation challenge with ovalbumin
(OVA). Animals were conscious with no narcotic used, unrestricted, and fed ad libitum. Methods  Sixty-six SPF
6-8-week old male Brown Norway rats were divided into eleven equal groups. All groups of rats except normal control group

were injected subcutaneously with 0.4 mL (sc in back, 2 sites, 0.2 mL/site) OVA or OVA + Al(OH), solution on day 0
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and day 5. Four groups were given OVA only at the dose of 0. 01, 0.1, 1.0 or 10. 0 mg/rat, five groups were given OVA +
Al(OH), powder at the dose of 0. 1 +100, 1.0 + 100, 10.0 +100, 1.0 +52 and 1. 0 +4 mg/rat, one group was given OVA
+Al(OH), gel at the dose of 10.0 +4 mg/rat. Normal control group was injected subcutaneously with the same volume of
saline. All the groups were challenged for 10 minutes with 5 mL 5% OVA aerosol on day 37. Enhanced pause (Penh) was
recorded for 16 hours in a whole-body plethysmography system after challenge. Specific IgE of the serum samples on day 0,
7, 14, 21, 28, 35, 38 were measured by ELISA. Pulmonary pathological changes were observed using HE staining. Results

Compared with the normal control group, immunized rats except the group given 0. 01 mg OVA produced specific IgE (P <
0.05), and the content of IgE grew sharply after 7 days, and always kept growing until 5 weeks. The whole course of asthma
exacerbation was recorded successfully. The rats developed EAR and/or LAR within 16 hours following OVA challenge.
Especially the groups injected with 10 mg OVA and 100 mg A1(OH) ; or 4 mg AI(OH), gel showed steady pattern of biphasic
airway responses and their EAR or LAR peak, and the area under the curve were increased significantly compared with those
of the normal control group (P <0.05). Inflammation characterized by eosinophil infiltration was observed in the rat lung of
model group (OVA 10.0 & AI(OH), 100 group as a representative case). Conclusions In this work we successfully

developed a new model using conscious rats, and the whole time course of asthma exacerbation in this model can be observed

after OVA challenge. This model may become a useful tool for further asthma research.
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asthmatic response
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_T'Z;:{:izé/y%ﬁﬂ% , E% 2 J%] V;JE[J lﬁnlj‘j;_[ﬁ , 2 J?;]E‘E{Q [[]E normal control group (1:100)
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<
38 KIFWEA T, Z
F1 ARFBAHIT B 35 K gk SRR g 104
Tab.1 The influence of different sensitization 5
methods on day35 IgE content
41 g &R 5
Groups IgE content
1EH X} BB ZH Normal control group 0.05 +£0. 01 00 - = o
. T T T T T T
OVA 0.01 0.05 0. 03 o Qo & o & RS
s G ~ 2 %
OVA 0.1 0.13 £0.06* 9 Q i N o SR
OVA 1.0 0.39 +0.17 "
OVA 10.0 1.66 +0.42 " N N .
OVAO. 1 & AI(OH)3100 1.78 +0.35 * E 1 OVA ﬂi%ﬁ“ﬁm{ﬁ q:ﬂ‘# IgE 7J<$/xﬂ$
OVA 1.0 & Al(OH),100 2.08 +0.32* Fig.1 Time course of serum specific IgE levels
OVA 10.0 & AI(OH) ;100 2.80+0.33* after OVA immunization
OVA 1.0 & AI(OH) ;52 2.29£0. 14"
OVA 1.0 & AI(OH) 4 2.3140.13" 2.2 EmEZIERLZHBFIRLZE
OVA 10.0 & AI(OH), gel 4 2.61 £0.17 "

TEH X BB R S5 4 Penh -HZRTE 16 h NAEE
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s, n =6.
167 5.0+
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144
3.5
= 3.0
12 £ »
2,54
-
2.04
10 154
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0.0 T T T T T 1
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. . .
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Note. 2A: 16 hours Penh curve, 2B The first 60 minutes of Penh curve.

Fig.2 The Penh running average curve of the normal control group
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Fig.3 The Penh running average curve of the OVA 10.0 & AI(OH),100 group

F2 BWE RERNKRESIT
Tab.2 The count of EAR and LAR

Y15 Groups S K AR R & HRAA R R AEAT

Only EAR Only LAR Both EAR and LAR
TEH X ZH Normal control group 0/6 0/6 0/6
OVA 0.01 0/6 0/6 0/6
OVA 0.1 1/6 0/6 0/6
OVA 1.0 1/6 0/6 2/6
OVA 10.0 1/6 0/6 2/6
OVA 0.1 & AI(OH) ;100 1/6 0/6 5/6
OVA 1.0 & AI(OH) ;100 0/6 0/6 4/6
OVA 10.0 & AI(OH),100 0/6 0/6 6/6
OVA 1.0 & AI(OH) ;52 1/6 0/6 4/6
OVA 1.0 & AI(OH) ;4 1/6 0/6 4/6
OVA 10.0 & AI(OH) 5 gel 4 1/6 0/6 5/6
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#&3 OVA10.0 & AI(OH),100,0VA 10.0 & AI(OH), gel 4 4L & A AR & AH
Tab.3 The EAR and LAR of OVA 10.0 & Al(OH),100 and OVA 10.0 & Al(OH) , gel 4 groups

MR AR & AR BEAR RKEAR REAH T AR
215 WA MR 3050 s 1] /h TR KHEA
Groups EAR EAR LAR LAR LAR Both EAR
Peak AUC Peak Duration/h AUC and LAR
S e it BB 4
IE# X1 A 1.34 £0. 14 - 2.00 +0.22 — — 0/6
Normal control group
OVA 10.0 & 7.54 + 170. 50 + 20.78 + 7.58 + 2656. 00 + /6
Al(OH), 100 1.25* 76. 11 10.87 " 2.18 590. 36
OVA 10.0 & 13.26 + 227.50 = 15.19 + 7.83 £ 1787.20 + s/
Al(OH) ; gel 4 7.10* 167.92 2.53*% 4.18 1110. 75

TE IEH S 5K Penh {H ; THIFUZ Penh MIZE T s T AR A TR 38 ZARNS (B2 1 h 58] Penh 12k 5 5548 (IE % 0 HRZHAY 16 h Penh i x +3 5) 3¢

AR AR X RRAALE, * P <0.05, x+s, n =6,

Note. Peak: The maximum value of Penh; AUC: Penh area under the curve (running average of 10 data points) and above the baseline; LAR duration:

the time from the start point (1 hour after challenge) to the end point ( LAR Penh crossing the baseline (mean 16 h Penh value of the normal control

group plus 3 standard deviations) ). Compared with the normal control group, * P <0.05. x +s, n =6.

2.3 MALRERNER

WE 4, 5 1E % X A A H (B 4C.D), OVA
10.0 & AI(OH),100 ZH (& 4A B) &7 i 45 78 1L,
it 2P ek e i O 6 [ B 184 5 B I I O A B
I 22 (5 Sk i ), HL LA TR MR 20 i oy
FRRAMIIE Z (4 WE ),

3 it

W iy 3 A5 2l 0 A R R/ BRI R, E A A
S0 AW S B A o R, R RS IR R R
Gy AR AT, S5/ UM L TR 25 55 Hh LA S
FEAR , AT AT BRI SE , IT38 2 0 A B2
WM F 5% g R R B &, 0 RS N e i
Wiis Z AR HA AR Z 2L RF 5, W EAR F LAR R
A X PR AR Ry SR B RV gk 77 AR R R
E AR AT 1O A A A S S TR i R A
it B AL S AV AR R Y

OVA B K 51 5l ) 12 i i IR 7E 1 Wiy 311 4)
TR s A e R A O kU ol R < S R AR R i
OVA TERSF A AT 5% $00 57 5 30 1 1 Wity sl 47 A AR
SR, Sk v e ) Bl S 2R A I
SRR T S R R v A S OR R R AT OVA
ZAARIHE B, ALCOH) , 42700 i affy FR A 7517 46
AN B R B AR AR 5T DA ILER )
) EAR 1 LAR i H I, 22 SCERTTRE, 9125 1
S TR OVA Fil AL(OH) , H501IR A1 8 i A
B0 KE K FHES, S 5 KRS, 5 37
PN 2R AR Sy N ST e RN

LAR i 3002 07 W 8 0 Js2 17 ) 2 B2 B B S0 il
FaEWLEE LAR B 5l 44 70 X6k 1 s WL LA 55 AR 97

YR E X E R, X THITKA A ENRE
WA LAR 19 OVA S5z iy gh P A Y AT 5% 4 57
THENE A OVA VE R8I R IC A i B0 R B
T ORI g A A R 0 SRR | AT SR R A A I iy
RAERT EAR 1 LAR f9722 4k, H 324545 Penh 1T
o B BH 7 A3 A AR G A ARG~ mT LATR)
P2 R WSS e A TR T LRI iy 2 A B
FHIER A AT — B0, AW 5% & I, Penh {H 1975 fk BB
AR B %) sz WRLIE Wiy A 9 AL ) 5 553, P LA R RS,
FHIER S50, T i BARAESHE

AR K S W Wity 2 AR A 04 A G B8040
177 16 h #LL0 5%, 7 L3P 3k45 1920 4~ Penh %k
(B, HRIELENG & VR AT A2 EAR B4 25k 728 1o D W
AJ5F 10 min PR F58E 1 2 2 h, AU 30 v sk
K JG Penh MR 7007, K A B AY EAR 2 SRR
KJGHT 1 h, 7E EAR 4550557 Bl A LAR B AT
g+ JL/NB G Penh (E T84 I 20T 55, 3hi
Wi BN, SRV J5 TFUR T B i LB A, B )5 T BE
BB BT LK, [ R I KT LU g B Wiy
BAERE 5 G, ABIRE LAR #7502 XL H
EAR %5505 & Penh 2R 534k 58 It 1], FeLk e
SCNIEH XFIR 4 16 h # Penh ¥I{E I F 3 £5 5
7% EAR 1 LAR WA %L Penh {08 T35 193555 .

IgE 7ERER & ol B2 AE Y, 2 SO T i
ekt AT R IIMA ALCOH) 677 B ook e 2
4l OVA EHU™ M 1gE 2 75— i [ IgE
ErE I RE OVA & 34 imd 3 0, 5 SCk 4 15 A
[] 0200 S B SOOI P i A S B AL(OH) , A7)
J& gE SRR FE OVA MR R w8 fin, ASHFFE
RIS 1gE & R 7E— & B [R13E B, A s )4
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HERE R S e 1 RS gk AR LR s T,
2 8 e AR 2 18 2 AR T MR ARG KL 5 5 s
PR R R, TR d 0 3R, kst
SRR B RETE 7 d AN, I TeE Hifk K F
B, MUK PR M OVA B AT @ T By BL , i A
SRR AR, SET O SCHRIIESE 5 IgE & 8 X
Wiy A VR AT AR FH > T LR 4 A A 700 0 5 %
RAERRE A, AR 3 i TR O s R FE SRS S R A2 A
AIFERE R 1gE K Nk, DRI 5419 EAR I
LAR S %, TE5 38 Ki} IgE &8s F e, ]
fEJE T4 37 RIMCRIHEFE T — ik, T fig 2

T B — L5,

ARG R IAEAR 1gE 7 i B, AR A IR 4 58] 2 i
EAR HI LAR, & IgE & &), 55 50 LA 3 e i & A
H EAR #l LAR B 5 20 I, RIATE—E L HN,
B 1k i, B & AERS 5, 5 SCERIRIE 1Y [eE
i W M R AEA R BEAE FARSE . (H IgE IFAS 2
—SI R R BB T P2 TgE R & A i i
a4, BUBA AR BB 25 B e R AE . AW
B IgE A Y ML, Foh iR ALCOH) 5 44711
ZH LRI S e {2 F EAR A1 LAR M B0, A
FEL RIS T AL(OH) , A FIEUEY 6 2, RE2H
AR sh Pl E 22 0EL E] EAR Fil LAR, R
T2 D) AR X WL 8E 2 BT AL(OH ), 677 B3 T 4R ik
Tk A2 i, s B B Ak, B e kG & A, 5
SCHRFRRIA ) AL(OH) , REMEHE Th2 K23 5% , B Al
(OH), A FI TG & B M —5, B LA RS
FERERE = AR B IgE ELER N AL(OH) , #7115
PR B

T e R B % B 7. T, AR R 5T 2 B OVA
0.01 ZH 7 IR IgE 7KF, 5 15 % BUZH A I
25t RoR Al ] 0.01 mg OVA BUBSUR K AE,
Hifok Ja I WEES] EAR I LAR %5 e Al 4 ik
ITiEME, Tgk & & B AL(OH) , 27/ OVA
10.0 & AI(OH),100 F1 OVA 10.0 & Al(OH), gel 4
ZHA L A ZH 3 5 i 2 M E2 21 EAR FI LAR, PR 3
AEF A 8011 EAR B LAR #8434 Al(OH) , &
PRI S A BE I B0 LAR T {58 FH 1 #9520 4 3 1y
B LAR, 4 ESR Tk AKSFAHIT , {Ef R 44 5770 541
RIFIE AR, KRS OVA T — SRR IR &
A RePRIERR E M, Hame KA & B OVA 10.0 &
AI(OH), gel 4 ZHIY & (7 Al(OH), 4 mg) , T-H

R TR AR A 32 A2 1k PR T DA 55 4 BT
DL Ry 4 e 430 B LAR AT BE 5 H M FH (9 Al
(OH), Frotfm, M Th2 J by 3 5e 45 &, TR, 76
HAZ , OVA F) 5t A [F] 44 700 0] 42 A [m) sl o 7]
PRV B S s3] EAR FIl LAR )\ —E T
VR ALCOH) , 4270 5 12 w5 e 5 R T 2 4 I Wi &
1B XA 5T B R AR, AR Z 2 2 47 1Y EAR
LAR MG AMUE IR B i 1Y TgE 3 o [ B ik 223
PEAERAER, M0F5E FEE I LAR, BRI
EIE LI 53 1) 5 I, 4 728 AW 58 b OVA
10.0 & AI(OH),100 A &R 7L, FECHE EAR
B, WAl AL(OH) ; Tk it ALCOH) 5 A, ff
OVA 10.0 & AI(OH), gel 4 4054607 ¥, A1 Ll
HT#, R =, HS 5 OVA IRG, HEE
S ABFS S YA Ik A LAR XU, X EAR G
S T DL AR S PR DL B

AW LI, OVA RE AL(OH), A B, H
TS AN SIE IR A 457, — ELEI5E 38 KAbSE
BF AN IR 5 5 K2 K il 55 285 1 o R N B R
B, VIFF R Ik IG B BI85 1 R 8 8L, 3T I 5 Nl
MR, AT R R AR FE — S Y AL(OH) 5, A FI X}
OVA ZZREMVER /TS0 J5 OVA 478, iR BIHEA
BEARCR (K5, W ) g m] R 5 STk
TE R AR T R I BRI D, T B R YA I M SR e
JE G SR G

A ST RAEE S s AL B T 288 B N, 7%
JR SCBORUR S5 WS 3 T W i A A i R R R 1
AR T Ay 08 AR AE N, BB T OVA Bfi
(), 6 B0 A BTGB L R IR SR, AT g AL
SRR AR G & AR Al BRI Sh AR Y B SL T
BAESBUERBC LN OVALO mg/ HIR4 AL(OH),100
me/ H 55 2 REUEER AL R A 7 d LAY, 3 & B 1R]
JEE 35 KAH,

ARERIE J S LA OVA VE 5, 7E5h ¥
T RS T 10 S 0 Wil A 4 2o A 7 8 i 4 RS 28
FRAN T LA I Ry oy 7 A5 10 5 S IR B S 2, B T o
ISR AT W 8 R () 1 O, BB S B A4
Wiy £ 0 B R A B SR EAR I
LAR [N, #EAT K55 16 h sl K g3 s, HBUE
PG AL AT [A] 20 e ok, O #E A7 SE U, i
H, B HIZ 7w [ —2h ) 2R 47 2 I TS s 1R A6
W AT AT TR 250 55 T B R T s A &
XTI o AR H 02 i AL BB 55, A Ay 2%
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FIFH TALEN £ AR 55505 45 TXNIP 35 [R5 55 /) B A
oK' KEE, DAL E T R R K K

=

(1. WL BB AR Wi S s vhoo BN 310013 ;2. IRYIMERILFBISE R, Il 518083)

[WE)] B FHBROES AR SR Tonip 2 F A TALEN mRNA 3753 TXNIP @bR/NR, Ak 7EZk
BTt Tanip BEBROLE, A3 TALEN 2578 4 MK - 36 0F B YD 6 1, AR HM % 5% TALENs A mRNA F38 3 . S 49
FeAR S E] C5S7BL/6] /NRZAFIN , %F FO /N AT DNA /K252 345 TXNIP mfbi/ N, &R 18 Tonip S—4k
BF BT TALEN U508 I &, FEAEAI MK - 50 0E BAT BT V& P, 19 4 mRNA B2 A5 00345 T 4 Hail/h
B, H 2 2 Twnip KA RIS RAS , NI4T TXNIP B/, 4536 @i E S TALENs mRNA A DL 2ol 4%
TXNIP R/ NEL

[%$8i7] TALEN; {0 5T TXNIP ; B R R s B 8Y /INER

(FESES]) R-33 [X#EKRIRE] A [XEHS]1671-7856(2015) 06-0009-05

doi; 10.3969. j. issn. 1671. 7856. 2015. 006. 002

Efficient preparation of a TXNIP knockout mouse model by
transcription activator-like effector nucleases ( TALEN)

ZHANG Huan-huan', LIU Chu-xin*, MA Yue', XIAO Li-ping*, LI Fei-da’>, YING Hua-zhong' , LIU Huan®
(1. Zhejiang Laboratory Animal Center,Zhejiang Academy of Medical Sciences, Hangzhou 310013, China;
2. BGI-Shenzhen, Shenzhen 518083)

[ Abstract] Objective To knockout the murine Txnip gene using microinjection of transcription activator-like
effector nuclease (TALEN) mRNAs. Methods TALEN knockout site recognizing Txnip was designed by tools on line,
then constructed the vectors and assayed its cleavage activity at cellular level. TALEN mRNA was transcribed in vitro and
microinjected into C57BL/6] mouse zygotes. FO mice were verified at DNA level with BamHI and TXNIP-knockout mice
were obtained. Results We designed and constructed TALENs which recognized and cut the first exon of Txnip, and got
four TXNIP knockout mice, among which two were frameshift mutation, demonstrating that the TXNIP-knockout mice were
generated by TALEN technique. Conclusions Microinjection of in vitro transcribed TALEN mRNAs into murine zygotes is

a highly effective and convenient way to develop TXNIP-knockout mouse model.
[ Key words] TALEN; Microinjection; TXNIP; Gene knockout;Model, mouse

FE PR B /N BROBE AR 2 i 58 FE R I e T 28 1 B INERL 2T AR SR M4 B R DR 2 g e T L
Bz — BB A MRIRE A ARG IR R ZFNL‘” , e S TR TR A 0 A T
Bi/INBRLES 20 2R, R Jm i o 4 R T B o) A S R B TALEN' BUE: a7 18] B % [n] SC 8 &2 )5 51 CRISPR

A K CRISPR #1GE H R 48 CRISPR/ Cas 2457, #p

[E£TWHE] #ra DAESBRABAA T A WivlA BHET B &5 (2014F10033)
[1EE B RMUK(1985 - ) , & BFFEIE 2 51, W55 D5 (7] BhA AR AL . E-mail ; zhanghuanhuan2014@ 126. com,
[BWAEZ XN (1984 - ) 5 Bh3RAEE 61, WS 5 1) 55 B 3h W JF % . E-mail; livhuan@ genomics. cn,
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KR B 1 AR TR B /Dy B & 2% %8, TALEN
(transcription activator-like effector nucleases ) il 11 2
OIS IR F RN 4 ( TALE) B3] DNA J¥ 51, -1
FEE AT DNA ST U1, B BUEE W 24 (DSB)
B e £E I [R5 R o 12 42 ( NHED ) & 52 LT T 1 bl
PLAS 22 A4~ B 5 19 48 A 50 B, AT 52 3 A
RR

MAEREHLSESGEH( thioredoxin-interacting
protein , Txnip ) 1l 1o 5 8% %36 5L 25 H ( thioredoxin,
Trx) Z5-E M HHE P, AT A 358 35 E A E I i 4
FIT . TXNIP RAGE 2 55 NLRP3 25 2 BUf IR
P A ST LR PR AR DG SRR R R
S AR LA R S R ) AT
58K H TALEN £ AR @Bk C57BL/6J /NE Tanip %
B, it — 25 Tonap W AE W) DI e 558 BLAil

1 #RFn7E

1.1 TALENS fi&i&it

FRAE NCBI I Tanip 3£ K751, ) H TALEN 7¢
2k % 3t 1 B ( http://zifit. partners. org/ZiFiT/
ChoiceMenu. aspx ) 15 713 K # B 37 &5 . TALENSs f&
Fr %8 J¥ % 4 §. TALEN-L #8 [ 5 -
TGTGAAGTTACCCGAGTC-3’ , TALEN-R #[ Ji] 5 -
TGGCCACGCCGCAAGCCA-3" , "] ) sapcer 4]
i AAAGCCGTCAGGATCC , HH' GGATCC # BamHI
M7 A
1.2 TALENSs #{k#gi

K JH Golden gate TALEN and TAL Effector kit''"’
PRI EE 51 () RVD BEHu A 8 2] pTAL3 4K I,
SRIFHE TALEN F BeiE i AAIL F Xhol XUt U] #4)
F| pcDNA3. 1 24k I, ffiff TALEN £ikfH CMV 5
& T7 R iR sh, Hh CMV 3 3 TALENs 78304
Y3235, T7 B 3h TALENs & 4P 55 5% i mRNA
FDUF IE A ) TALENs 238 24K H JC N 75 2 kL
FLHGAF £ (OMEGA ) £ BUF K 45
1.3 TALENSs i iE 4 181E

/N Hepal 2 201 &2, FH % 10% FBS (1)
DMEM 35 32 567 6 LAk b iiAT 3597, 85 92 40 R
5% 37°C, CO,, >k lipofectamine ( Invitrogen ) %
TALEN-F F1 TALEN-R 5% 441 jifg , 5 H LA EGFP %%
YuVE R BT B, R gy R Ak 2% 9%, 48 h JA
0. 25% JBififf ( Life technologies ) 1 1k IS 46 20 i, 42 X
DNA, PGS E LY, 51975 QR . TXNIP-F

} 5’ -TCGGCTCAATCATGGTGATGT-3 * , TXNIP-R
5 -TAGGGGGGTGAAGGGTAGTGA-3 " . L) 41l ity
DNA B #E4T PCR 9718, 3R FH BamHI 17 i
VI oy 8 i Be KN R 421 bp, BV BER
146 bp + 275 bp,
1.4 F5MER

AfINL 1 Xhol AU TALENs JG N 55 2 ki, B
KR B, IFH eycle-purekit(OMEGA ) #474fi4k .
Phatifb i B AR, R Al mMESSAGE mMACHINE
T7 Kit ( Life Technologies ) i 17 {4 4N % 5% & i i i
mRNA , ] Poly( A) Tailing Kit( Life Technologies )
X mRNA #EAT AR o B 5% ¢ A9 B € mRNA 24k [m]
W S A0 9 9% R (10 mmol/ L Tris-HCL/0. 1
mmol/L EDTA ,pH 7. 4) i B £ 100 ng/pL,-80°C fi&
155
1.5 BRuEs

C57BL/6] i Z /N B H 1 117 78 3 R 0 L S 36
A BRA m AL, S8 s A= 7 V8 AT IE S SCXK
(7)2013-0016 ; ICR /)N U HR 7 VL2 B2 22 B 2 B 2
it SE6 s W) A 7= 1 AT IE S SZXK (#7) 2014-0001
S8 P AT E B SYXK (7 ) 2014-0008 . %
Txnip #) TALEN-L #l TALEN-R mRNA {R &7 — i
Jo 7E S B BE (Nikon) T R W B3R AE R &
( Eppendorf) £ 8§ 3] C57BL/6J HY3Z K UR | - A4
F| ICR SZRMER , BAR S50 7142 % /N R G A
LT
1.6 RTKMEZEEESH

B A 1 /N BRSO R 4] DNA , #2 B]
TG T FO AUNRIFAT € . I8 BamHI
it %6 5 Ry BHAME (9 /N BRI PCR 934 7= W3 42 8] T
AR I, #E4T Sanger M JF (Invitrogen ) , #E47 58 A8 B
FSRINE 77

2 #R

2.1 TALEN H&EHEREEEE

INER Tanip FEPRAE TS B HEL SRAR, 0 T R
MR TXNIP & %35, A 5 8 £ 0w B 17 5 R
Ticnip 3R 55— A1 {1 X s A S 7 2 28 A 35
23, WA 1, TAL-effector 32 4% HD NG NI, NN
YRR AL C T AL GH A A B 5T R R
Txnip BB FF 51 53 5] 4 57 -NN-NG-NI-NI-NN-NG-
NG-NI-HD-HD-HD-NN-NI-NN-NG-HD-3 ¢ 1 5 -NN-
NN-HD-HD-NI-HD-NN-HD-HD-NN-HD-NI-NI-NN-
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5" -GTGTGI

3" -CACACACTTCAATGGGCTCAGTTTCGGCAGTCCTAGGACCGAACGCCG

g INNNEH | FokIE®
'GAAGTT}“\CCCAGTCC GTCAGGATCCTGGCTTGCGGCGTGGCCAAGG-3'

] TXNIPgene

CACCGGTTCC-5'
g N

i E § N
'S L

A 1
Ii‘ o

1 Txnip BEFIRER TALENSs {7 53
Fig.1 The TALENSs binding site in the mouse Txnip gene

HD-HD-NI-3" T8 Ts P55 KOs /0 BUPH 7
B AR RUNF B H [E] Y spacer # A BamHI i
DI, 1 R,

PEA I LF i TALENs BB % U/ B Hepal -2
AR HEATIE VRS E . AR 2 o SRR B
H, BamHI1 B§ Y] )5 , Txnip TALENs %% 4% B9 41 4 DNA
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Identification of TALEN-induced Txnip mutants in the founder mice.
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Susceptibility screening of highly pathogenic porcine reproductive and
respiratory syndrome virus in several strains of minipigs
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[ Abstract] Objective To screen strains of minipigs sensitive to highly pathogenic porcine reproductive and
respiratory syndrome virus ( HP-PRRSV) for evaluation of HP-PRRS live vaccine. Methods Lantang pigs, Juema, Bama
and Wuzhishan (white) minipigs were inoculated with virulent strain NVDC-JXAI of PRRSV, and local binary hybrid pigs

[EE&TH ] ZRA R H (2012B060300001) , 1448 28 56720145 455 H (2012B091100466)

[MEEREN1EEHF (1979 - ), 3B, Wit Wi FERFSE 51, BF9E 7 1)« LR 2% S s W bn e AL AN 52 30 2h ) B i WS, Email: jepan @ sina.
com; FEAIAE (1988 - ) , 55, WF5E 5 1] . TR B, Email; 764684361 @ qq. com,

[EWREE] AT (1963 - ), B -4 BT 0 5T 5 1) /AN A B Al 5 5250 30K . Email : wangxilonggd @ 163. com; EAK)I, 55
i+, #4% , Email : lewang65@ 163. com,,



P A B A 2 2015 4F 6 A 5525 %58 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6

15

were used as control. The animals were continuously observed for 5 weeks on mental status, appetite, survival, etc. after
inoculation of virus. The dead pigs were autopsied and the lung tissue samples were collected for detecting virus by RT-
PCR. By the end of the experiment, serum of survival animals were collected for detecting PRRSV antibody by ELISA
assay. Result The animals showed depression, anorexia, and other clinical signs and death in each group after
inoculation. Meanwhile, the testing results were all positive in the RT-PCR and ELISA detection. Bama and Wuzhishan
(‘white) minipigs were the most sensitive to virulent strain NVDC-JXA1 of PRRSV regarding mortality rate. Conclusions

Bama and Wuzhishan (white) minipigs are sensitive to HP-PRRSV, and can be used for the inspection of HP-PRRS live

vaccine.
[ Key words]
PRRSV; Susceptibility screening
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Fig.1 Survival curves of the minipigs of each group after inoculation
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Fig.2 The patterns of RT-PCR electrophoregram
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Chronic restraint stress produces comobidity behavior of
anxiety and depression disorders in mice

SUN Xiu-ping, ZHANG Nan, GAO Jie, SONG Ming-jing, QIN Chuan
(1. Comparative Medicine Center,Peking Union Medical College (PUMC) , and Institute of
Laboratory Animal Science, Chinese Academy of Medical Sciences ( CAMS) ; Key Laboratory of
Human Disease Comparative Medicine, Ministry of Health; Key Laboratory of Human

Disease Animal Models, State Administration of Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract] Objective To investigate the effect of chronic restraint stress on the comobidity behavior of anxiety and
depression disorders in mice. Method C57BL/6] mice were randomly divided into 3 groups (n =10 per group) : control
(normal saline) , chronic restraint stress (normal saline) , and positive control ( citalopram, 10 mg/kg). Citalopram and
normal saline were administered by intraperitoneal injection. Chronic restraint stress and individual housing was applied to

establish the stress model. The mice were individually housed and restrained for 4 h per day in a 50-mL polypropylene
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conical tube with ventilation holes. This daily restraint was repeated for 35 consecutive days. Sucrose preference test and

forced swim test were applied to evaluate the depressive behavior of the mice. Open field test and elevated plus maze test

were used to assess the anxiety effect of chronic restraint stress in the mice. Results The sucrose intake was significantly

reduced in the chronic restraint stress models compared with the control mice (P <0.01). The immobility time was

increased in the forced swim test (P <0.01). The cumulative duration and distance moved in the center were decreased in

the open field test( P <0.01,P <0.05). Chronic treatment with citalopram reversed the above mentioned behavior change.

The open arm entry and open arm time were decreased in the elevated plus maze test (P <0.05,P <0.05). Citalopram did

not reverse this behavior change. Conclusions

Mouse models created by chronic restraint and individual housing stress

display both anxiety and depressive behavior making them a potent animal model in the treatment of comorbidity of anxiety

and depression disorders.
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Effects of vitamin C on UV-induced photoaged skin in rats

LOU Cai-xia', GAO Qing®, SUN Xia', HUANG Wei', ZHONG Zhi-yong', KUANG Shao-song' , GE Ya-zhong’
(1. Laboratory of Comparative Medicine, Guangdong Medical Laboratory Animal Center, Foshan,
Guangdong 528248 , China; 2. Infinitus ( China) Co. , Ltd. , Guangzhou, Guangdong 510000, China)

[ Abstract] Objective To study the protective effect of vitamin C on UV-induced photoaged skin structure in rats
and provide a basis for clinical medicine and health care. Methods  Photoaging skin models were set up by chronic
ultraviolet radiation in 24 SPF female Sprague-Dawley rats, irradiated twice weekly for 4 weeks. The rat photoaged skin was
induced by exposure to a total dose of 123 J/cm® UVA and 5 J/cm® UVB for 4 weeks. Vitamin C was administered by
gastric gavage in a dose of 50 mg/kg once daily for 30 days during the model development. We compared the pathological
changes in the irradiated skin using HE, Masson’ s trichrome and Victoria blue B staining, and compared the ultrastructural
changes by electron microscopy. Results Rat models with photoaged skin were developed successfully. The vitamin C
group showed significant reduction of pathological severity including erythema, ulcers, epidermal cell proliferation,
epidermal thickness, dermis vasodilation, inflammatory cell infiltration, fibroblast proliferation, endoplasmic reticulum
dilatation, mitochondrial swelling and vacuolization, elastic fibers degeneration and focal accumulation, collagen fibers
swelling with uneven thickness, compared with the rats of model group at the irradiation site. Conclusions Vitamin C is
effective in reducing the structural damage of UV-induced photoaged skin in rats.

[ Key words ] Vitamin C; Anti-photoaging; Skin structure; Model rat; Histopathology; Pathology;

Electron microscopy
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B T BT
1.4 ZhiniEE

Bk A My 24 H SD K EBEPL 2 My 25 (B *F
MaeH BRI AN C 4, B4 8 K, ZS XTI
Y ASTEATAT ] Ak P 455 700 2 4 o TR T, 7 K RS
5 em x 5 em IXE&W%U%,@EIH%?E%%%%,%k
B TSk Bk | 75 0 R 0 [ A%, A SR b
JEIFAL(UVA + UVB) AT HLIE T 5711 30 em b HE S,
R NEGS 2 Wk, ESE B ST 4 8, UVA R gHh
123 J/em® ,UVB Sit5aGTR NS I/em’ ;i ER C 4
SRR 2 T vk RGP AN ARSI T A Bl i sk
(RS IRT
1.5 #HEECTM

25 PO REZH AN SR 77 A o] Ak 3L 455 780 2 9 1S ) 4R
TR A3 R MRS 2R ANk 2 Wk, S IR 5T 4 T8 K
BT YR C HIFE AR 50 mg/ke, L H 30
d, 0] 4 A R e Ak 2 YR, AR AR R IER R
BRI S 07 B iR i 25 Ak
1.6 HAAZRM

2530 d )5, S 3% IR LG 24N BRI , 22 5
AbFE TV ICSZ AT AT B R AT R, 45 2 B R )
() 52 RS 2 Bk [R) B 43 1l P 403 3R 47 Ak 3. — 358 4 Bz
BB 0.5 em x0.5 em KN FLET 4% 2 H %
WIE E B AL AR S0 R, 43 5 AT R ARRS B2
Jeta ik (H&E) | HHn = (A5 (Masson” s trichrome) |
YA Z % B( Victoria blue B) YL fh,; 55— [ ik
PIR1 mm x 2 mm K/ CETF 3. 1% 1) 4°C I
P VAT [, B 4 L BR AR i, R R, B R
BSR4 L Z ] 52T e R B2 B R 22 57

2 #R

2.1 KEXz=
SRS X REZH A1, At 20 20 9 A A5 300 [) e 5
TR B Rt BRAN [R) R B 4 i 48, an 2192 597 45 i
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B, SIS AT, 25 O B AT R R IR OE H, TR ER
UL Bz A8, 3 e JEL i 181 5 5 Y 2 R Rl 5 A 4 e A
BB R IR IR AR L0 s A, 3% 0 IR
AN YR C 2R BRER AN S R B bk 3% 1o i
WAL Btz A5, R 5 R B R R R AR AL
BRI, (K1 WSO #AE 1) .
2.2 B4 H&KE, Masson’ s trichrome,
Victoria blue B a5 R

2 H&E Jet )5, 25 0 IR 7 Bk 3% 17 RS v 3%
5), BENRRRAR DL W S5 1 A= 5 A 2 5 A2 IR A AL
B R R Jr) TSR FE A5 900, 35 Bz 40 At B i 3 A= SRR
JEFEW ISR RN JE R A 5K A 40l
B AT e A 2 R IR W BG4 BT D
NP 2 S O N TG (1= QN2 i
R AT AE A0 M A R A R R 2, DR
A 1

£ Masson’ s trichrome Y& {0 J5 | 45 F1XT B8 2H i i
Ea R YR G DA kA AW e R A S
LT RIS W HIOLE 53 A A6 B D o 22 i) 5 S TR 2 T 2
JZEFAEHES BEHL, B0 0T A S AR M R ke E R 4
L HENZETL; 484 2R C 41 Bk F % 2 27 4 HE 51 35
FAE 5 7 2 A AR M| Ry kPR B R A Y 2
(K3 WICE#AGE2)

2t Victoria blue B Y85 , 25 HXT R L UK i £
e o fn, s A e R0, W) R YR S b
SR TERE I PR 22 ] B30 A i 2 A /b 1B A 4
YA | Ry kbR R R YR HES L 4R
E ORI DI ES R R P S R A S R R R
B, (K4 WXE#EmG2),
2.3 ERKGN

25 ) RELZH 3 iz 20 it 22 T ] i /0, 4 e ) mT A,
Wb, 3R R S G 58 3% | BC R 21 AEHES 22 55, 1
2T 2 200 b HACFE A 2L B D 4T A e R e DN —
JE 2 A N AT] T ] S0 1 A 03 AT R AL BT 4 24
TR, B 5T oA D O 2 fH T PN o G, 1A Jo X o AL
T = A % N TR TR o =157 151 i 0= AR )
P9 FE ML 5 4557 20 3 B A JifL 2 [R] R) PR A 1 9E )R
TR R FEIC R b T AN TE S, B AR A HES BCEL,
B2 2 AT A A0 B H B S G 22 | e D A AE R, iR
Jir 2T 24 A AT TR REL 200 AN 387 38 93 e it £ 4 22 ) D 35 %
BRI, LT A A A PN BT R R BE K, 2ok iR s
WAk, JR T BT 4 20 B JR] Bl U A= %) T AR 2 4 i
PEEF 2, B (8] 5T 048 W 4 ok sl |t i ; A R

C 20 2 B A0 22 T [ Bt s 5 70 2 W il /1 | 3% B e
NRSEHE R 21 A HE 51 B8 5 | 2T 4k 240 i 2 H A
BRI ZH /D | I D £ Ak A W T R 40 e 2 — | I 2R
R DT] 5 0 SO AR, BT 24 240 P o R A%
BED K, [ S5 I 4 9 5 FE ., L S R A
AL LB IR AE AR R | PN T 1 0 SR AR i S £F
AR HORESAZ AL WL 5.6 .7

3 itig

AHFFER I UVA + UVB 4 R AR ST 7% |, i
IHEEST T 6B K RS | SR ] LA 32 F Pt
ST ZTCF TR e . SD KB T A% KRR |
T PR AT IO T AR, Bl AR I 5 3k FH AR A A
¥, BUoREES R A UVA + UVB 48 51 sh i 7
SD KGR A ZE R UVA (UVB 48 [ R
B30k 148.5 J/em® F121. 38 J/em® . 1EM AT
FERYSERL L, AR R T 2L H O UVA [UVB
FL B S 28, R H RO BRI B, R RO
E A R JRAS D (3 B A A RN A% iR G A 3 AR — B, $i
PRt MR R ek e, AR F 2 T A IR T AR AR A ST
22 MRS R Js B 25 F b A A | ol a1 A A
PR AEAR C T8, RIAGEA R C 7E—&
FREE 10T DL 2 A R R B R I 1 2 R ik 1
g5k, BA — 2 OGRS R, R B 06 0 T A R
AIA R . FRATT 38 T A BT 5 H A BOE (A TR B
) HHEIN AR ML AT BB 5 38 i i Bk HYP 5 &
P Bk T R R KA G, A — s i
B FERR AT S 86 v, 4R R ¢ B K RAS
K2R KT S BT, 456 ki, 38
(I A = W syt i) N g s w2
UMb, 52 BN R | R IR B RCR A RN
e SER B A BRI, B k2B MR R R

B P MR 5E 2 B, A Bk AR B S AR R AT DL ek
e RHINR A B 5 S B 2 BR$8 405, Oresajo C %517 A
REMSNAEG A R C FTEIR PR J & P AL
R G, WEHMNEAE T 0 0 AR B kA AR P
YEH ; Reeve VE SRR 2 BN BT IR 7 S M A 3
AT LG i PR R s AR 0 i TR AN R R S T Lk
() R RRAB 7 % 1 ARk e B AU Ak R R PR A E
I P AN — B8 7k AT D4R e 2 Bk 1 A R
PUBGRU RN R W a2 i B Tk =R K IO
Y RIFAT A  FRT IRIR 25 ) 3k R &
(CINFFLIR ) 45, vl LATK B S 4 A9 7 A4
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KRB RET AR AR H ELE (BRI =2 um)

Note: A-5: Control group; B-5: Model group; C-5; Vitamin C group.

Fig.5 Comparison of the number of fibroblasts in rats with normal or UV-induced photoaged skin. Bar =2 pum

A

TE: A6 25 UM IREL  B-6 . BIRIAL ; C-6. M R C 4,
6 I B TR BB JZ AT 4 2 P S5 o0 AN Z R T S5 48 LA (B = 0.5 um)
Note: A-6: Control group; B-6: Model group; C-6: Vitamin C group.

Fig.6 Comparison of the microstructure of endoplasmic reticulum and mitochondria in dermis

fibroblasts of rats with normal or UV-induced photoaged skin. Bar =0.5 pm.

AT A UG IREL BT UL C7 A 2 C 4L,
R RS £ 4 BAAS H L (B R = 0.5 um)

Note: A-7: Control group; B-7: Model group; C-7; Vitamin C group.

&7

Fig.7 Comparison of the microstructure of collagen fibers in rats with normal or

UV-induced photoaged skin. Bar =0.5 pm.
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[HE] BH G B IRHEBE N oD M B RIBHMA, IF HAN A 293T AN RATHEI, 7
% ElE RS T B BN EE oD SRR A B, E S W Pse 1T Not T BRI )5 % 825 pEGFP-N3
A Bl RAS Y pEGFP-N3-GD S 21 Uk % YL 8 WRJIG B B 4 3 293T 4. 75/ Western blot 460U B 25
P e AR P 9 A T O, I O I E R T e A N ek e B L, 85 R RIISRAS ST oD EH A
P E AL Bk pEGFP-N3-GD, H. pEGFP-N3-GD E 4] Fihi BEE 293 T Ul f R IEH £k, &1t MHEBERER
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Construction of eukaryotic vector of monkey B virus
glycoprotein D gene and the gD gene expression

WANG Xin', YI Si-meng'? LIU Hui-fang'*, MA Kai®, FAN Jun-wen*, MA Yu-nan®,
YOU Ying®, SUN Zhao-zeng’
(1. Qingdao Agriculture University, Qingdao 266109, China;
2. Laboratory Animal Center of the Academy of Military Medical Sciences, Beijing 100071)

[ Abstract] Objective To establish an eukaryotic vector of monkey B virus glycoprotein D gene and analyze the
expression of gD gene in human embryonic kidney 293T cells. Method First, the protein of monkey B virus glycoprotein
D was obtained by gene synthesis. The gene fragments were digested with Pst I and Not I, and ligated to pEGPF-N3.
Then, the recombinant plasmid pEGPF-N3-GD was transfected into 293T cells. The expression of gD protein in the cells
was detected by Western blot, and the expression localization was investigated using laser scanning confocal microscopy.
Results The recombinant plasmid pEGPF-N3 carrying gD gene was successfully constructed, and normally expressed in
the 293T cells. Conclusions Glycoprotein D of monkey B virus is expressed successfully in the 293T cells and the protein
is located on the cell surface. It may be useful for the preparation of specific recombinant antigen to the glycoprotein D of
monkey B virus on cell surface, and can be also used for preparation of antigen slide for detection of monkey B virus.

[ Key words] Monkey B virus; gD protein; Vector construction ; Eukaryotic expressing
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W B i aE , WY HIEZ W B 1 Y ( cercopithecine
herpesvirus 1) , -3 9% 8 WAL, FLai 2 8 )m
A [a]—Fh & A 2351 8N H Tt 97 1Y H 4l
e 1 B EE (herpes simplex type 1, HSV-1) Fll
NAEFEE RIS G HSV2! 1 B2 T8 HRTE
TR RACE SN, B Fab iy, B ] el A ]
sl —d s R, T 7 ~14 d WA AL E
AIReME AL AR B AR 1S S Wt BT M 1Y ki %
o FATHEI RS A (BET- ML 70% ) 7 IE S
FHOOE A= i e 4 0 B U T A T A
24 G, TE B kR PRI 5 T, =N H AT
S AR IR HSV-1 A HSV-2, 1fif [ 4 3=
B FH G PR 2 SA8 R HVP-2 45 [A] U
Y BRI B FE R LA K 1 4t R
PR AT 5t 58 SCPE Ul B i 2 1 6 15 22 7T 3k
3% ~10% . [RIFETE B 5 B 194 207 6 J7 T, 32
TASIMTL I A2 0 | %8 H 7 36 Ik AR AT 5 Bl
TARCR B8 % ST AR N a8 B O, PRt R
T AR R S PR XS TSR B e 1
EER R RERV ST S s v

H I gB .gC gD Fl gG 55, X JE T Bl EEAN A 2K
R 1, AN RIS A A S I A L 7E B R &
il &4 b S B i /E & A AR, IR gD
H,EEEN TS 5500 B e 8 W R w4 A
AR 5 [ s 325590 4 1) A 4 L R gk ALK 92 W 4L
AEBEVIMN LR, XM E H 2 B kw2 kil
(1 BT, Horh A 1 B, USRI F s
(99% ) AHFF SR B, oG L2 38 A AG I A4 57
MBI (97. 5% ) EBURME RAT 80% 5 T E 44
F gD ARG BURME SR oG 2, B S PR oB
B, R, oD 2 AR AR B ik EE2 WA AL
E/IN

AR S At ) o 2 LA A L 3R K 4K pEGFP-
N3-gD (% gD HEP R BE) IR H AL L 293T 40,
TN gD FEALHE AT 293T 4 Ay ik, itk —1F
3¢ gD HEE X B B N EEAE W2 DIRE 2 0, DL
W EAHE A oD VE AR B i s Pl i2 W 55 S50k
P AT B HEAR R (19 345

1 #MEFAEE

1.1 #gl
TR B R 5 gD B A1 X & PR 5 bR 1 1l
%, DHS o 832 25 40 M Jookr [l Ui 39 & e el i

7)€ . DNA marker 2000 . DNA marker 10000, 2 x
Taqmix W B b 5 S A N wlL e g iR
Lipofectamine 2000 4 F Invitrogen 23 7], 4 Mg 55 3%
1 A Hyclone A7, Myc tr%—4Hi04 3 AB-
mart 23 A, T4 FERERGE  FRE P DIEG Pse 1 A1 Not 1
85, K B Takara A ], WAFEP/NR 1gG (B E A
WEGPRIC) R H A2 SR A,

1.2 &

1.2.1 gD BEEG . gD MM A By —Fh, AW
SEOME R 0 R T, DR 5 F R AR X L P X i
PRI ZR B, AR LB D F 1), & R R 7 B, K
2541 304 bp, FEALE oD A AIMEINX I, Jf7E
B S5 AT MHC 12850 1 19145 5 K% 51 #il
Pst T FEVIOL 5, AE 3L K 395 51 A myce bR %55 51 A
Not I VIO 5, WiH5e UG , Bt st s v
PR A7 586 1

1.2.2 pEGFP-N3-gD T4 R M AG EE . F Pst 1 AN
Not T ¥ 2 i I FP 0 e 13 (4 oD 3 R R B it 47 XUl
YILFT = AR w3 R e = M 5 T4 3% $2 i
pEGFP-N3 Jit i AH 1% 4% . 4% 1 41 i b % 16 31 DH5 o
JREZ AN, I R BB B P 1 57 R A7 328 M
I, I — 25l PCR %77 25 0 6 H PHAME e e, i
2k Y PCR P oA PR FH it B0 1 itk — 25
YTE

1.2.3 4O 3% SR A E 20 Bk i F% G . /6 DMEM 1%
FRIEE (N 10% R RG 2R LT ) K5 3% 10 293 T 41,
IR 6 LI IR, TERGFRAH (37°C 5% CO,)
s 3R E] 70% ~ 80% I (FE 6 FLAR ),
Lipofectamine 2000 % YL 5 41 i ki, SR J5 4 X 2L 241
HLE TRFRAR TR 1 d 502 d 5, WO S 2
THE TR SEER

1.2.4 Western blot Ho¥E E[1 35 52 56 . FH 40 JE % —E
S — P PR ) 2437 R BRI T, R 40 L LR
HiE4T 10% SDS-PAGE & H HL ¥k, 2R 5 ¥ # 3
PVDF fi& | 3#4T Western-blot #:9U . FIRRAE W54 (3
JER 5% ) K EF A PVDF B, 78 B A /N DU A
Myc —#H1(1:5000) ; BT 4CHK L, HH 12 h, 7T
SPUEUE  FEIMAL BT B —H0(1: 8 000) , 7E =
JR N SR 1 h, TBST 28 e i 3 Ik, SR JE N A O
WEH, FE TR E N X et B, M
B-actin & FHAE N,

1.2.5  4HMEFRIKRE NS0 e YL 5 1 293T 4 7E
k8% 36 h i, B 4% 2 R WA T %40
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H ) [ E — T 2 15 min, ZJ5 T 0.3% Triton
X-100 FEALALHE DL FACBRSE RS , A 10% BSA
B, FEH mye B2 09— P FITC 26 R Pk
B2 HEEHKE N1 wg/mL B RNase (1ml/fL)
1L RNA, B J5 n A P1,600 pL 2245 44 {5 10 min,
FEFHIE B HTIO I I B B, B R e, Z 5 A
FHE FE 2% 5] 8 B A P2 1) Zeiss Ism 510 Meta 2¢ )G
R AR B AT AR

2 FR

2.1 EERARERSH

FIFH PCR %8 © G 1 oD 2 I 45 05
JrfR g R won, B R Bor K/ 5 45 R M
5, HEF B/ A 1000 ~2 000 bp Z 18] (1),
ALK/ N 1400 bp 247, FHAEMF G,
RIS 45 Al 0, X Be 22 PCR %52 1Y oD 3L 5
FE A oD HE A A A1 IR T K 100%

2000 bp —
1000 bp —

B 1 gD R[N A B PCR P 44454
Note. M ;Marker 2000 ;
Fig.1 PCR amplification results of gD protein

2.2 pEGFP-N3-gD =AM MIHELE RS
FUHH T4 30 K E 2 A Y oD FEFE M
HEF] pEGFP-N3 ik, FIH A PCR Jr i i ik
PP TR, IR H SRR U0 2k 19 7 e i AT 4
gER A 2, & B 2 WG S % BH P B AL 5 R
pEGFP-N3-gD | 43 #I4E 5 000 bp Z= 47l 1 000 bp 7
F YIRS R B, iRl @D BT SR F] pEGFP-
N3 #fk I,
2.3 pEGFP-N3-gD K] Western-Blot %€
FIFH Western-Blot X} pEGFP-N3-gD 12635 1% i
HATYE RIS W N pEGFP-N3-gD 4 T4 45
kDa, 11 FH &l 3 57 (4 52 560 25 3 43 F 50 7E 50 kDa /2
o Vi gD AL (0T LALE 293 7T 4i g 9 i 17 v
B EHIE, DT AT REREAT T — 2 By BHPE5 n TAE
2.4 pEGFP-N3-gD 7£ 40 A B E LR iX
IO 36 548 S B W4 oD 2RI 7E 293 T
ML IR TE O, MR EATEE QL Ja B, 45 R &
W, (HEAEA) ek RO (FELST FITC i

5000 bp

1000 bp

1::M:DNA 43 F Bibrife ;1 . E4LTOR pEGFP-N3-GD 1)
Pst 1 #1 Not T SR 25 R
2 XWUEFYIE E FFOR pEGFP-N3-GD
Note. M:DNA molecular standard;1: The products of
enzyme digestion with Pst I and Not I
Fig.2 Enzyme digestion analysis of the recombinant

plasmid pEGFP-N3-GD

M | Z 3 4

55kD

40 kD

TE M AR/K P 514 : pEGFP-N3-gD HE[H ARk B2 45 5
B3 gD HEHEFRIEN western-blot X
Note. M: Low molecular weight protein marker;
1 —4. Identification of the gD expression.
Fig.3 Identification of the expression of gD
protein by Western-blotting

TR ) (LR | Y PL I (i AR % 1
S KL, I 4 (WSS R 2) 1 pEGFP-
N3-gD TR 1 B AL - AT 235, 1T Al
MHC 12655 F (HHINTE ¢D 3 AT 1015 2 Ik5] S
oD B IAEAIE | %3k,

3 g

AR, TR B JH oD FEMEEE 1 7F B Jl
BERYIZ AR 6 5 T B AN WTER AT IE A BE, gD HE I
SRR U D i S LA 7 A G 5 07 2 1Y S R A
Z—, EAMY B E G 2L B i EE gD & AR
LAl it DNA BB 5 i — 20 B SRR S REVE T ™
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AR N, I X B R BE A — 5 By FRORIER 34
Y, BRI R ST 45 R R s oD 3k
DRI A 281 e 7 s 2 280 AR o A% PR B 1, 91% (107
1) BRI S PHRPUR R MGG . BN
HBSFRER T HH oB.gC Al gD BALHE H LM gD
(RGBT B HEAT B R R 3l SO A )
XPRT BIRTE RN E T oD kDN Y vw b X J5A% 35
BT TR

FAZFGRE ] AT B L, ) bl Rk
S, Il IE® T &, AH H A R G0 R R B
I, REAS fR RO JEE A B UL 7 2 1, FH TR e
FrsetE A R, (HEERIX RGN RIL G
i, A AU A B A D, ARSI B AR
BRGWINEIRT o HH,IHFH G S IR LIL
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NI Rl FE 0+ 40, i 2t B # CK 54 A P1-GFP fil 5 3% B Y MSC S A/NRUR I, 18 h 5 e 4l ik g (4 UL5% GFP
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Construction of targeted umbilical cord derived mesenchymal
stem cells and their distribution in the mouse spleen

QIN Li-wei' ,ZHAMG Ning-kun® ,LU Ping’ ,PENG Xiu-jun' , WANG Gui-qin',
GAO Yuan',CAO Li-qun',CUI Bei', GUO Jian-wei*
(1. Department of Ophthalmology , 2. Heart Center, 3. Department of Pathology,
4. Department of Clinical Laboratory, Chinese PLA Navy General Hospital, Beijing 100048, China )

[ Abstract] Objective To construct lentiviral vectors containing peptide P1-GFP fusion genes. Umbilical cord
derived mesenchymal stem cells were infected with lentivirus carrying peptide P1 and GFP fusion genes. To inject the
targeted umbilical cord derived mesenchymal stem cells into mice and to detect GFP expression in the spleen. Methods
Umbilical cord derived mesenchymal stem cells were cultured with adhered tissues of umbilical cord smaller than 1 mm”.
Lentiviral vector containing P1-GFP fusion genes with engineering technology was constructed and infected the umbilical
cord derive mesenchymal stem cells. Targeted umbilical cord derived mesenchymal stem cells were intravenously injected in
the mouse tail vein and after 18 hours GFP expression was detected with immunohistochamical staining of the spleen

tissues. Results  Harvested umbilical cord derived mesenchymal stem cells grew well in culture medium. Green
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fluorescence on umbilical cord derived mesenchymal stem cells were observed under fluorescence microscope at 18 hours

after infected with lentivirus. Green fluorescence intensity of umbilical cord derived mesenchymal stem cells was increasing

over time and reached a peak at 72 hours. Umbilical cord derived mesenchymal stem cells highly expressed CD105
(90.0% )/CD44 (98% ) and CD73 (85.0% )/ CD90 (98.5% ) molecules. GFP expression was detected in the spleen

after intravenous injection of targeted umbilical cord derived mesenchymal stem cells in the mice 18 hours later. GFP

expressing cells intimately contacted with lymphocytes. Conclusions Targeted umbilical cord derived mesenchymal stem

cells contain P1-GFP fusion genes are constructed. Targeted umbilical cord derived mesenchymal stem cells can be targeted

to mouse spleen and intimately contact with lymphocytes after intravenous injection. Our results lay the groundwork for

further studies.

[ Key words)

5] 72 J5i 41 Y ( mesenchymal stem cells, MSC) J&
T NRNG Th IR 2 B — 28 AT 40, B A ) 22
) G A B AR Y 3B A D& L ELY =1
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(FE12A) , 1B EpER Yy & H ISR MSC IEZ41 i
TESA R KARTE , L I6HT, 240 5 P9 SME W
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Isolation and chatracterization of microsatellite markers in
Tupaia belangeri chinensis

ZHANG Yuan, LI Xiao-fei, LI Zhen-yu, TONG Pin-fen, CHEN Ling-xia, YIN Bo-wen, DAI Jie-jie
(Center of Tree Shrews Germplasm Resources, Institute of Medical Biology, Chinese Academy of
Medical Sciences and Peking Union Medical College, Kunming 650118, China)

[ Abstract] Objective To screen out specific microsatellite markers for use in Tupaia belangeri chinensis genetic
testing. Methods  Firstly to screen about 700 microsatellite loci from whole genome. Secondly to choose about 100
better loci without defect factors. Lastly 46 primers were designed by 33 tree shrew’ s microsatellite loci obtained from
whole genome and other references. Agarose gel electrophoresis and polyacrylamide gel electrophoresis were used for PCR
products, and better loci based on electrophoresis results were chosen. Then STR scan was used to select the microsatellite
loci combination for genetic testing. Results Twenty-two microsatellite loci were selected with a significant Stutter peak on
STR scanning. Comparing the alternative loci and ultimately selected loci, there were two loci available in the five
alternative loci of T. glis. The coincidence rate between T. glis and T. b. chinensis was 40% . There were two loci available
in the five alternative loci of T. minor, and the coincidence rate between T. minor and T. b. chinensis was 40% . There
were two loci available in the three alternative loci of T. belangeri, and the coincidence rate between T. belangeri and T. b.

chinensis was about 70% . Conclusions The 22 microsatellite loci screened in this study are well applied for genetic
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testing of Tupaia belangeri chinensis, therefore, provide a scientific basis for the genetic quality monitoring of tree shrews.

[ Key words)]

W, SRR F 2t . ZORLUR DNA S Bt R
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SRagAL i bR, BRCHEAE B L A i RAPD
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M; DL1000 marker; 1 ~5 N #1075 4,6 ~10 24 TBC17, 11 ~15 24 TBCIS, 16 ~21 I & i 1 7
B 1 5L anE 4 .5  TBC6  TBCT TERY A K )™ He = 7= 4 (i SRRl v vk
Note. M: DL1000 marker; 1 —5 . alternative loci 4, 6 —10.TBC17; 11 —=15; TBC18; 16 —21; Alternative locus 7
Fig.1 The results of gel electrophoresis showing amplified products with the alternative loci 4, 5,

TBC6, TBC7of primers for microsatellites in the tree shrew

M; DL1000 marker; 1 ~4 4 TBC19,5 ~8 J TBC20
B2 5% TBC19  TBC20 TEAIEEA iy 4 f5 5 Y MR It I i vk
Note. M: DLI000 marker;1 —4: TBC19; 5 -8 TBC20

Fig.2 The results of PAGE electrophoregram showing amplified products with the
TBC19 and TBC20 of primers for microsatellites in the tree shrew
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Fig.3 The results of STR Genescan showing amplified products with the

primer TBC26 for microsatellites in the tree shrew
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Tab.1 Microsatellite markers and their primers
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T e b, 2 AR 5 SR S o A 2 U, T A T 380 A /)
FBE2E S AR LR IR AR A o S PR B, STR
FEPRA OT LAAS 2] o v 110 S o S PRI B

PR S AL B 9 4 /0, WA ST A R s AL
Ry i R R BR & T RN . B R bR e B
AR E 22 50k, W UR HRE R 15 9 #E4T PCR
W, PRUMAEAE RS AL A 5 | P i i (] R, R ENTE £
(R TR F A T 2 A 7 30 A B o A U A oA 114)
B Y A I 2 (0 SCHR B, B R TR B £
PR TFHRICIUE 2 40 4, B/ 3+ A8 TE v
AR B, A0 R (T glis) 6 LA, BRI
W (T, minor)7 AN A1) o Z 1 ey 22 A4
{3745, TBC15 ~ TBC30 Sz M i 4= 5 PR 2 e 1) v i
T M 1AL P P AR S 67 8, 53 A0 6 A s )
378 T SC R i A 1 JE Al R R W 67 A R TR
SRR B R AT T At o R ) (0
PR | B /NG | P i R AE ) 13 A8 SO0 P
PR ROIEA TP 3G, FRATT A AIF 5 245 5 ¢ B . 35 5 A Rl
VEUH) 5 AR, A 2 S T AR, 3 AN
YRR 22 5V W R B A R 40% 5 ENEE /I
WRIBEEU 5 AN, 2 AN S T 4,3 A4
DL AR 2 | 5 VG W R A AR S 40% ;
AR R B 3 AL, 2 AN S A T AT, 1
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MDSCs are upregulated in PSGL-1-deficient mice

ZHOU Ze-qi, LI Jiang-chao,ZHANG Xiao-han, HAN Lu, YE Yu-xiang, WANG Li-jing
('Vascular Biology Center, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract]
changes of myeloid-derived suppressor cells (MDSCs) in the spleen and bone marrow in PSGL-1-deficient mice. Methods

Objective PSGL-1 is specifically expressed in leucocytes. The aim of this study was to explore the

PSGL-1 "/~ mice were used in the experiment. After identification of the offsprings, flow cytometry was used to test the
expression of CD11b and Gr-1 in C57 and PSGL-1 """ mice. Results Compared with the C57 mice, the expression of
MDSCs was up-regulated in the PSGL-1-deficient mice (P < 0.001). Conclusion  The expression of MDSCs is
upregulated in PSGI-1-deficient mice.

[ Key words] P-selectin glycoprotein ligand 1, PSGL-1; Myeloid-derived suppressor cells, MDSCs; Spleen; Bone

marrow; Transgenic mice; PSGL-1-deficient mice
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1] S AE TR A TCA T AR

I IRE B g — S 28 4 e Rg 9 O 1, HAE
7 RN G N A 2 52 2%, 0 B — RN 1 g oy
T RILZ BB A B AR, 58 Z 06 40 8 ( myeloid-
derived suppressor cells, MDSCs ) F A7 —Fl 0 522 41 fifd
FE e 1k 3t rh ok B | 2 e 1, MDSCs £22 2 5 i
P8 G yRE K AR | R JRE A1 ) A T O R Y kR R T
MDSCs f# Bl 7N 4 5 Fn b e B 00 e a0 i 455 By
fiyeg S Bk e T RE . MDSCs 3282 — B S5 B I 4
o A Y S S T N < A N N
MDSCs Bily CD11b */Gr-1* XUBH ¥ 40 il , {H 2 H #if
[ P _F X F RS MDSCs 20 i 34 % A8 BH 1 16 %1 43
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BRZINER, HRE R I 50 Cyy o SR 2RI
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1 #Rfn7E
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1.2 Ak
1.2.1 /NRIEIFR RIS E A /RIS T SPF A5
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Fig.1 MDSCs are upregulated in the spleen of the
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Z 785 ) B3 (http :// zgsydw. alljournal. ac. en/zghjyxzz/ch/index. aspx) [ i% T8 FE AR 445 PR 2R 40 10 0 1 500
CIETEBCRR Ja , 76 TH B3 vh ) S 5 A6 10 8. TEITE A L) Bk 5 FiR & 4= i R %
RIS SC— AT R AR, AR SO AEM PR Pl TR R VG & & KB E A 2R T
] MG F 8 SRR E SO (AR L SRR (Lie AR G545 2RI SCrT LABER I i Email FLEER IR
FIHEAE :b67761337@ 126. com, MUFTEA (L HZ \H & ) RN TAEH MRS ST, LT 2015
ERYFARTR AR ) 2 2R,

(S g s W 24t ) I B B o 2 ) i
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K AH/MREE H-1 R F KRV #£XUEE PCR
R i e g~y K i

RN wm,E F,E L, EWNEFE,FE K, T

(hE R e SR LRSI BHRBE ST, Jbat 100050)

[#ZE] Hi @ KRA/NRHE H-1 f KRV BRWE PCR ikt xt kbt v ni ., Ak R4
NCBI A& 2 H-1(NC_001358) A1 KRV (U790330) 3 [F 21 J¥- 51 43 B 4 2519, LA H-1 A1 KRV J% 3 DNA AR
Mg S X PCR 7k, X B AT DR AR5 B0 0F 7 % A SRR ARE S s 8 R R R, 432 H-1 D KRV B Rk
P AR A R IR 5 2,4,6,8,10 RORFERFEAE, 55 10 RALSEIA KR, RE.C JF R IS E Y
W@%#éﬂ,/\,Hﬂlﬁjﬁﬁﬁ%xﬂ'ié@ﬁzﬂ NEEARHEATRI, S55R  #SL AW PCR J7ikLL H-1 F1 KRV MR

43473 H 183 bp 1302 bp 2 4%, BRI S0IF SR BB SRS U B A I H-1 20 3.8 pg/mL, i fik KRV
%%7 0.73 pg/mL; TE LA/ S/ R R 48 /0N 908 25 TR0 At /N 33 S AR I TAT A 25l 47 38 1 R e e A7, R

5 2 RIEFTA KB ZEAE b XA I B8 1A% R, Jak g K BRLI4 TC W S I PRAEIR 36 10 %x%éﬂ 21 H-1 TEAHH

B 2R 20 50% (4/8) , T 50% (4/8) , 1 62.5% (5/8) , Jili 50% (4/8) ,'"% 37.5% (3/8) , BN &Y
62.5% (5/8) , HL AR 4G R i TR A YL 2, KRV 754 AL 8URI K R B 20 0(0/8) BT 25% (2/8)
f161 87.5% (7/8) M 12.5% (1/8) ,'& 25% (2/8) , BN AW 62.5% (5/8) , IR A B gu 2 b th 28 o T Sl Je
1, &5t @AY H-1 A KRV BEE PCR J5 Ik REE = A A il KBRS 8E Je 4 20 (R B 8% e | AT AR S S 38 3h )
E ZARER A JTIHb 7

[%8iE)  KBM/IVER  H-1;KRV; % & PCR

[HESES] R-33 [ XEk#RIZED] A [ XEHS)1671-7856(2015) 06-0046-07

doi: 10.3969. j. issn. 1671.7856. 2015. 006. 010

Development and application of duplex PCR for
detection of H-1 and KRV strains

LI Xiao-bo, FU Rui, WANG Ji, WEI Li, WANG Shu-jing, YUE Bing-fei, HE Zheng-ming
(Laboratory Animal Institute, National Institutes for Food and Drug Control, Beijing 100050, China)

[ Abstract] Objective To develop a duplex PCR assay for detection of rat parvovirus H-1 and KRV and its
application. Methods  To design specific primers on the basis of H-1 (NC_001358) and KRV (U790330) genome
sequences published in NCBI and establish a duplex PCR assay using H-1 and KRV DNA as templates. To verify the
sensitivity and specificity of the method after optimizing PCR. The rats were infected by oral inoculation. The rats were

divided into three groups: H-1 infection, KRV infection and mixed infection groups. To collect feces at the 4th, 6th, 8th

[BEE€TH] EERHE S« S5 sh S Wi ik R 1) 56 3% 5400 SC A R 3587 (2013BAK11B00)
[1EEEIIT] 220 (1980 — ) , BHFRRFSE 51, WF9E 0 ] . SLI0 3 8. E-mail: 1xb8493059@ 163. com,
[EIEH ] ¥4 (1957 - ), WF5E 51, BF5E 7 6] . LR s B 927 . E-mail : zhengmingheS7@ 163. com,,
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and 10th days postinfection. Rats were euthanized on the 10th day and samples from heart, liver, spleen, lung, kidney and
cecal contents were collected from each rat, then all the samples were screened with the duplex PCR. Results The 183 bp
and 302 bp bands were amplified using H-1 and KRV as templates. The sensitivity test showed that the PCR method can
detect as low as 3. 8 pg/mL H-1 and 0. 73 pg/mL KRV. There were no bands amplified when mouse minus virus, canine
parvovirus and feline parvovirus were used as templates, showing that the specificity of the duplex PCR assay is very good.
The nucleic acids of H-1 or KRV were detected in all rat feces on the 2th day postinfection and there was no obvious clinical
symptoms in all the infected rats. The positive rates of H-1 were as follows: 50% (4/8) heart tissues, 50% (4/8) liver
tissues, 62.5% (5/8) spleen tissues, 50% (4/8) lung tissues, 37.5% (3/8) kidney tissues and 62. 5% (5/8) cecum
contents, and the positive rate of single infection group was higher than that of mixed infection group. The positive rates of
KRV were as follows: 0 (0/8) heart tissues, 25% (2/8) liver tissues, 87.5% (7/8) spleen tissues, 12.5% (1/8)
lung tissues, 25% (2/8) kidney tissues and 62. 5% (5/8) cecum contents, and the positive rate of mixed infection group
was higher than that of single infection group. Conclusions The duplex PCR assay for H-1 and KRV established in this

study can effectively detect H-1 or KRV infection in rat feces and other tissues, and can be used as an effective supplement

to the national standard of lab animals.

[ Key words)

KB /N BE (rat parvovirus, RPV) J2& X) 5L 5
KEREFRAEIREZ —, 02 LR /NG
Bh 4R TEIR . Kilham 257 WA R 0 KRR 9
HK 4 B 2] RPV, 3 % FR 4 Kilham K B 5
( Kilham rat virus, KRV) ; Bfifi5 Toolan 252" A28 K KR
FEAR 1 A B 968 240 M0 22 (HEP- 1) 23 55 217545 2 #k
RPV il i FR 4 H-1 H57, XFR Toolan Ji§ &, RPV
FEHT A KRR 0 i AR R AT K R 2 T
i AAEE PR, (L 2% B ] 3 o 2884 K 0 1) S HE 2, U5
YLl RoOK A B A O F R 5 RS W, i
B RPV 7 BB RR 2224 . RPV 38 A5 G i &
HPIAANAE ZR |, X S R6 A5  B™ TR, B
SEUG ) E AR UE (GB 14922, 22011 ) H1E KB40
/NEEE KRV R H-1 Bk R SPF S5 K R 75 10 20 K6
mE™,

A Sr TR A/INEEE H-1 BR AT KRV £k
R PCR 73k, BEAETE [ — S 0 42 22 HEL ] B 4]
H-1 ¥R AT KRV 8%, 4 46 7 K6 00 B 1), 382 i 7 A6

Rat parvovirus, RPV; H-1; KRV; Duplex PCR; Rats

1 ##
1.1 X5

PCR #HIR I [ Takara 23 ) ; DNA $2Hiat 5
BN Qiagen 23l P2,
1.2 HmESK

KEA/NREE H-1 F1 KRV &% /N U6 25
(MVM) | RAH/ N #5380 A 2 LR AF A8 4l 71N s 23 1)
F ATCC,
1.3 SPF kxR

13 50 5 A B sl W AE i 2 sh ) A 7 1
ATIES . SCXK ( 5%)2014-0013 , f# i AT IE5 . SYXK
(30)2011-0008 , & & SD,8 JEIMS , MEHEASF

2 Fik

2.1 s5|989igit

HRAE NCBI & & 19 K BUAH /N 8 H-1 #K (NC_
001358) F1 KRV # (U790330) Jt A 40 )5 371 43 il 1
FESG 1Y), 4 1S DX i 2 B9 A 72 88, WX 5
YIRITEAE X (1)

&1 REANMEEIEL PCR 519
Tab.1 Primers for the RPV duplex PCR assay

GIE/ B2 JPEI(5' & 3") FE PRI 2H v B oL RKE
Primers Sequences (5" =3") Position in genome Product length
HIF2 GCGTCACCGTTCACAATA 3041
HIR2 CAAGATTCGCGATTCCA 3223 183be
KRVF1 GTGCCTATCACTCTATTGC 3549
KRVRI1 AATGGTCCTCCTCTGTTT 3850 302bp
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2.2 §%E DNA Hy3REL

KB/ NVEEE H-1 FTKRV £k C6 4l 324 4
3 RS, 20 BIEL 200 WL $24a 50 A il BV 1 B 42
HUDNA /A PCR W AR, (] A5 4 B4 XoF
MR EE DNA
2.3 PCR RR&MEH4L

PR PCR S b M 2 ANTP ¥ B HS Taq B
it H-1 F KRV 549 Ll 51 0 B K iR R B2 45
AT, B e R O A5
2.4 HEMENE

LGN E R AE H-1 F1 KRV Bk DNA ¥
AT 107" ~ 107" R G0 B, 857 5 PCR
DAY R Ry i R AU
2.5 HFRUENE

5L KRV Fl H-1 JR A& DNA KRV H-1 /MR
U EE R A/ S A/ B DNA R 4T XL
i PCR #7384, BHE PCR F=#3% il A: T 174 R
FE A RE | 9007 3 R S 1
2.6 YITRA

12 HSPF RERm 3 41, B2 4 1,56 1 414%
200 wL/ HAF a2 UYL H-1, 55 2 4% A O =X
YL KRV, 55 3 41 [F] A& Y H-1 il KRV, feJ5 1 H
RIBATEXT R, YL IS5 2,4,5,6,10 KRR FLE
i, NG PBS B &0, B B8R A, X 200
pL F2H DNA $E173CE PCR #0045 10 KA fir
ARE,TERE L B G ERMERNEYE
ZHZ FEE DNA S5 HEATAI

3 &R

3.1 PCR REMERRFZHE

EALJE SN 24 10 x PCR buffer 2.5 pl,
dNTP 2 wL,2 %514 (10 pmol/L) %% 1 pL,DNA #&
M2 pL,HS Taq i 0.5 wL, 55 K FHAGE K2
25 pL, S 440 94°C 30 5,56°C 30 5,72°C 30 s,
I 40 MBS, T 7 72°C HEff 7 min,
3.2 PCR F=#ilF

$EHH-1 F1 KRV 20 e 35 529 DNA, HI ST 1Y
WH PCR J7 ik AT 41, =ik g A T 47 I
¥, FE 9145 NCBI Blast HX}, 25 R WK 1, 7545 %1
4 99% .
3.3 HEMNE

LEHNEEIAS H-1 DNA BAR e &y 384. 52
ng/mL,KRV # 732.42 ng/mL. & 2 A I, o —

PCR R FR 428 10 77, BIS— PCR REAS K HH A 51K
We 439 H =1 0. 38 pg/mL, KRV 0. 73 pg/mL; %
# PCR K IFR A H -1 10 %, KRV10 7, 4 H 1 5 A%
el H —13. 8 pg/mL,KRV0. 73 pg/mL( & 3)
3.4 HBRMENE

FHEEST A BEE PCR J7 %0 519 3% KRV Al H-1
IR4 DNA High KRV 8¢ H-1 /NRISCINGERE LR 4H/N
B/ MR T, 5 R s (B 4) W PCR J5 ik
SN AN/ R A0SR 40 /N 35 T 58 U, KRV
AT H-1 A E A IEAE SR,
3.5 MFHNA

A R B4 TE B R AR SR S 56 2 RAE
TR B 2 A v 4G 0 2 AH B 14 H 9 2% (1A
5) 33 0 I S oAy A R A9 B 5 BURR G KRR 0 |
JH RE it R i P A ) A L SR AT AR 4
R H-1 TR U R B0 50% (4/8)
T 50% (4/8) , 1% 62.5% (5/8) , i 50% (4/8) , &
37.5% (3/8) , AN EY) 62.5% (5/8) , FR M e
2k R TR A B 4 KRV 7R 45 AL 8L A Hh R
I 0(0/8) AT 25% (2/8) , 41 87.5% (7/8)
i 12.5% (1/8) '8 25% (2/8) , BIHNEY) 62. 5%
(5/8) JRA YLK R T s e 41, Xt R
NS L R R H-1 B KRV, BR LK 2,
WL R B S HE R G 00, 25 10 K AT RE A D )
KRV 1 (£ 3)

4 g

ML ¥ 2% J7 ¥ 02 H A2 W 92 560 K R H-1 0
KRV IG5 F 5%, 5256 3 B AR v R 1 I v
227 VA A T K A 95 W B 45 ( ELISA) | A 3 il ik
5 (TEA) , S 28 G il g (TFA ) A IfiL B 91 ] 12 56
(HIA) ,ELISA B TFA — B S B 4 7 A5, HIA
— B SR AR IE I 50 ELISA AN IFA M 4
L H T AN R AR 250 R A EL R R ST, &R
PR B A58 SR, BRI 7 2% B4 S M e 22 [ st
ML 277 AN 38 % 25 76 sl ) 18] 20 8% e i 1
TR LA R LS . PCR 5 ik DAL B Y
R T 212 I T 5 BRI, At
ESHEST 7R H-1 FI KRV AYRLE PCR A& 7 12
Sy, RAEE S, GBS 7E 7] — SR Ak & o [ i
Kl IE X 4> H-1 F1 KRV, S51£5: 00 PCR 75121 4
e 7RISR



P A B A 2 2015 4F 6 A 5525 %58 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6

49

F2 ARG K RS AT S A B
Tab.2 Distribution of virus in the rat tissues of each group
Y il "N
Sy H Eraes WH oL JiF Ji8 Jils 51 wY)
Groups Animal Test Heart Liver Spleen Lung Kidney Cecum
number items contents
i 1 H-1
A H-1 2 H
infection 3 H-1 - - B B - -
4 H-1 + - + + - +
KRV 1 KRV - - + - - -
el 2 KRV - - + _ _
KRV 3 KRV - - + - -
infection 4 KRV _ _ _ _
H-1 + + - -
1 KRV - + + -
H-1&KRV 5 H-1 - + + + -
Y2 KRV - - + - -
H-1 & KRV 3 H-1 - - - - - -
infection KRV _ _ + _ _ _
4 H-1 - - - - -
KRV - + + - -
X HRZH y H-1 - - - - - -
Control KRV - - - _ _ _
T3 JEYJEARIN [A] HEE PR A5 R
Tab.3 Results of virus detection in the feces at different times post-infection
IS 7= N
?i%i% gfg Eé{gj 2pi 4 pi 5 pi 6 pi 10 pi
i 1 H-1 + + + + -
R 2 H-1 + + + + -
H-1 infection 3 H-1 * * * * -
4 H-1 + + + + -
KRV 1 KRV + + + + +
R 2 KRV + + + + +
KRYV infection 3 KRV * * * * *
4 KRV + + + + +
H-1 + + + + -
! KRV + + + - -
H-1&KRV 2 i N N N N B
W KRV + + + + +
H-1&KRV infection 3 H-1 * * * * -
KRV + + + + +
H-1 + + + + -
4 KRV + + + + -
X B EH H-1 - - - - -
Control / KRV - - _ _ _

T FE AN [R) A1 /)N 1 BE R Y BRI R 81, R
T34 H-1 KRV £ A IX T 2 5514, 3
B DI A e R U BE I B X5 | ) L RE RS
(R 1S AE R B A, 5 At 3 R JE 28 SRR, R
e R g H-1 5197 LL H-1 DNA A AR
RERE Y AR K/ B — H W 7 B, L KRV MVM
K KA FLBN Y A/ N 35 R SR T AR o] 25k

B KRV LR BE 4N ot , 6 B3 7 2% 04 S vk R A, o
AIRIE A PCR ik BAR AR S AR R A0 T 14 HA1
KRV, HBE ) PCR 724 K/MHIT , LKA 5
X 53, To i AE A — B i A = b 57 BUE PCR 2%,
ARG 2 XHEESE 5 [ 18 1) B BEK /NG 514 183 bp
1302 bp, HLIKBEMSTRIF I X 3, 38 A 7 ] — SR A4
Z R A H-1 A KRV, KRHR & T R85
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H-1 parvovirus small nonstructural protein gene, complete cds, alternatively spliced; and major nonstructural protein, minor
capsid protein, major capsid protein, and late nonstructural protein genes, complete cds
Sequence ID: gblJX505432 1] Length: 4928 Number of Matches: 1

Related Information
Range 1: 2085 to 3134 GenBank

Score Expect Identities Gaps Strand

246 bits(133) 3e-62 145/150(97%) 4/150(2%) Plus/Plus

Query 9 &5
Sbjct 2985 3044
Query &6 TGCITGGGGAGT 125
Sbject 3045 3104

BIDownload v GenBank Graphics

Kilham rat virus nonstructural protein 1 (ns1), viral protein 1 (vp1), and viral protein 2 (vp2) genes, complete cds
Sequence ID; gblAF321230.1] Lenath: 4904 Number of Matches: 1

Range 1: 3549 to 3809 GenBank Graphics

Score Expect Identities Gaps Strand
464 bits(251) 3e-127 259/262(99%) 3/262(1%) Plus/Plus
Query 18 'h\ TTAC-AATTCARCACT GAAL 75

II I I || I|I|I||II|IIIIII|||II|II|III|||I||||I|||I|I|III|I
Sbiet 3549 TGG 3808

Query 76 ACACTTGGGCATGCCTCCAAMACT AGCTGACCTACCAGGCACAGACARCCARRCAGGAAL 135

LU L TR UL EEEL TR L L EELELEL R |
Sbjct 3808  ACACTTGGGLATGCCTCCAAMACTAGCTGACCTACCAGGCACAGACAACCAARCAGGAAT 3868

Query 136 GG ATGAC ACARAC AT ANGGGETGAACTATGT. 195
NI
Sbjct 3860 TCTICCAAMGCACAGGCCAMCAGATTTGGCATGACACAMMCACANGGGGTGAACTATGTAAC 3728
Query 196  TGAGGCTTTGCGCATCAGACCTGCTCAGGTTGGCTICATGCAACCTCATGACAACTITGA 255
ST TO O]
Sbjet 3729 TTGCGCATCAGACCTGCTCAGGTTGGCTTCATGCAAMCCTCATGACAACTTTGA 3788
ety ||| RN
|
Sbjet 3789 GCAMMCAGAGG-AGGACCATT 3809

1 H-1 and KRV PCR /¥l FF45 5 Lo
Fig.1 Comparison of the BLAST results of PCR products sequencing of H-1 and KRV

M 1 2 3 4 5 6 7 8 9 10 nk M 1

]
s
.
w
=
-
oo
o

500 bp
400 bp
300 bp

200 bp

500 bp
400 bp
300 bp

200 bp

100 bp 100 bp

A:H-1 B:KRV
M:100 bp marker; 1 ~10: DNA BEH45] 10 ' ~ 10 ~'OHi ke
B2 i PCR Ut R
M: 100 bp marker; 1 to 10: 10 =" to 10 ~'dilution of H-1 or KRV DNA
Fig.2 The sensitivity results of single PCR assay

Xt 2 AR BRI 5 S 7 H-1 T KRV 76 Rl PEAT PCR 9 B8 B AU AR 25 AN, 62 Y B /)y DNA
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500 bp
400 bp
300 bp

200 bp

100 bp

M:100 bp marker; 1 ~10; H-1 FI
KRV cDNA #4535 10 ~' ~ 10 ~ Ok
B3 KER4H/MEEENEE PCR BUSESS
M: 100 bp marker; 1 to10; 10 ~'t010 ~'°
dilution of H-1 and KRV DNA

Fig.3 The sensitivity results
of duplex PCR assay of RPV

M I 2 4 5 6 nlc

3

500 bp
400 bp

300 bp

200 bp

100 bp

1~6: KRV il H-1 IRAH4R |
KRV H-1 MVM R4/ 5'%/]\&&
B4 KRAMEEEDE PCR 5T 1S
1 to 6: KRV and H-1 mixed templete
KRV, H-1, MVM, CPV, FPV
Fig.4 The specificity results of duplex PCR of RPV

WeRE 454 0. 38 pg/mL il 0. 73 pg/mL, 1fi 78 [F] —
1A Z AT E PCR I KRV B8 E TC 284k, H-1 Y
BUBMEREAR T — RS, 8 3. 8 pg/mL, BIHiXT 3L
FRR AT UBNEAT A 3 2 5, a0l

1 2 3 4 5 6 7T 8 9 10 11 12 ncM

=
-
S

1 ~4.H-1 Fplgk e ;5 ~ 8.
KRV PAIURYLLE 9 ~ 12 . TR A YL
B 5 YA 2 RKRZEE P RPV Kl 2%

1 to4: H-1 infection group; 5 to 8: KRV infection group;
9 to 12; H-1 & KRV infection group
Fig.5 The results of duplex PCR assay for RPV of

rat feces collected on the 2th day

AN B T B 52 e 2 22 e A2 e e 7 I A B
R S/ 2 B e i T e o JE AR R TR
128 UGB, 2 U1K B2 20 T 57 A9 WU PCR

Wik an Rl R CE A N N Sl Sy N e
FRORS: Y RE N R B TR G R BR S TG BH S I PR R Rk

YU 10 RAGBEREHS 1 KRV, (HE R4 H-1, 360
KRV 7ERK BN BB 2L A7 72 I 10 AR, 1X 5 3¢
BRI AT s H-1 BARAE 20 P R AR 1 (ELE KRR
L ZVREA FR REAZ ARG 2], BB H-1 AT BEFE K RAA
W IRIERGY . T SC I FEA AT B, H-1 ) B YL R Ak
WRFHE— P RUE S FRATTIE HIZ D7 A 1 gk
LR B I G Bl R E R N A o B Y 4
AL, S5 s H-1 E0 8 B RS B
FY A oA UL A R = T H-1&KRV
TRARY AL KRV FE0 L8V 78 I3 0 A6
R e T HAA 2, FIR A B AR 55 T 5
MUY, A H-1 B[R] mT REXT KRV Bk
HIEVER XA frik—AEsE,

2 B A5 bR e RS I ) PR 2, B A N AR
AL SE R T BB DL R IS (1) FEAR R
JE el S AR RS FACFEAYTE — T0CIRAT , ikt
R E R, (2) BT EER R Z, A W REfE

(5 ) FEAZ TR 2 IO ) o, i SOR R 2848 & FH Y
BRI IBGAH &, BRI P 28 T4, A5
AN K BRUMLR S 4 I AR AT R, AN BB 22 B0 )
mﬁﬁiﬁamﬁ&@ R B e 2 iy I 8RR

WSV R & RN B, X T B 5 S L AT
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FhIE

25 B R iA A S A WU PCR 5 4 4

U BB R BE A i A AR D B A B 4 41
A2 /N, AT L A G I 240 e 55 57 9 o B4
EREES VLR (B M i B/ ER P R AR R W R F

EE ¢
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SEHF ¢ 56 78 & TagqMan-PCR A6
/NI IR R T 1A 0 ST

FERE,R X, E W, EZHA R A EYPE RKF,
RN, A K B,E W

(JRB LR shY SRS  RE LR s BT, ) M 510663)

[WE] BHM @ —Fs R 57 U /DR ZREEE (murine polyomavirus, MPyV) 26 5E i TagMan
PCR K777, FI T MPyV BRI, 7735 ARYE GenBank F/NEL 2 9R0G B 2L BRI 40 P 41481 T — X4 F 4 5|
%ZZ TaqMan 4T, ?ﬁi*kr“jy 69 bp BB, 3 3 0 Ak 527 A 28 RS A4 , ot ) 1) T 2 SRR v i R A T AR

bR R TR UM R MRS . B E ST I T IR N TR MPy V' i | LA 2 A
&86 ﬁj\/lwullkﬂ?*izl—‘ﬂ‘ TR, S TELE IR R B I ROR , S8R FrE ST RNy R R RRRTE/ N R 20
57 DNA FPAG OG5 5, K i 52 5% 15 5] 100 #5 D1, b At o) B 42 P, K &5 SR AF R R B (Cv) B/ F
1. 13% , N T e MPyV /NGRS IR I N 28 (5 25 o0 BE 1, X 86 3 I PREEARBEAT RGN , 4T 3 v BEZR 5L B ( BH MR
H3.5%), i HLH MPyV % i TaqMan-PCR R 7 WA FE S pE R BRI &  FEEZ MU, 8 & T MPyV
I RI2 W |, B 8 W AR T S R 2

[£4iA]  /DRERHREE ; LI 9EEE it PCR; TagMan 841

[FEHZES] R-33 [CEtARIREB] A [XEHS]1671-7856(2015) 06-0053-06

doi; 10.3969. j. issn. 1671. 7856. 2015. 006. 011

Establishment of a TagMan real-time fluorescence
quantitative PCR for detection of murine polyomavirus

YIN Xue-gin, YUAN Wen, WANG Jing, HUANG Bi-hong, RAO Dan, WU Miao-li,
ZHU Yu-jun, FENG Sheng-peng, GUO Peng-ju, ZHANG Yu, HUANG Ren
( Guangdong Key Laboratory of Laboratory Animals, Guangdong Laboratory Animals Monitoring Institute,
Guangzhou 510663, China)

[ Abstract] Objective To establish a rapid, specific and sensitive TagMan real-time fluorescence quantitative PCR
assay for detection of murine polyomavirus (MPyV). Methods The specific primers and TagMan probe were designed
based on genome sequence of MPyV. The primers amplified a 69 bp fragment. After optimizing the reaction system and
reaction condition, the standard curve was plotted by detecting recombinant plasmid standards. The specificity, sensitivity
and reproducibility of this method were evaluated. In addition, samples of lungs, spleens and feces obtained from
experimentally infected mice and 86 clinical samples were used to validate the efficacy of this real-time PCR assay. Results

The specificity assay showed that this assay could specifically detect MPyV and the sensitivity for MPyV was about 100

[BE&£TE ] BEERHSHER (45 :2013BAKI1BO1) ;7 RARHE I H (445 :2012B010300026) ,
[1EEBN]FEEE (1988 ), &, SR BL ,ﬁf?’?_ﬁﬁﬂ . SIS EIYIR TR . E- mail. yinxueqin. dr@ 163. com,
[EWAEE 1 HH) (1959 ) 8 WFFE 0L BF5E 05 1) . SR 32 M LA B 24 F9T . E- mail: labking@ sohu. com,
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copies/well. The coefficients of variation (CV) of both intra-assay and inter-assay were less than 1.13% . All of the

samples from experimentally infected mice were positive for MPyV and 3 out of 86 clinical samples were positive by this

TagMan-PCR detection with a positive rate of 3. 5% . Conclusions The real-time fluorescence quantitative TagMan-PCR

assay established in this study has high specificity, sensitivity and stability. It can be used for clinical diagnosis, routine

detection and epidemiological investigation of murine polyomavirus infections.
t=}

[ Key words)

/NEZ i BE (murine polyomavirus, MPyV) J&
TZ2RIRFEP 2R TR IR, O BUEE DNA 5, 25
KLy B, JoENE, AT A7 7R T 52 56 BURE FEF A= B
AR b E S5 Sh ) AR E (SRS S W A )
SRS (GB14922. 2-2011 ) 1 SPF 2 /N FlL %
FEIF T HERR R IR ) A T m] il /N LA
WA AR ZUMR e MPyV s T T RIS
BRSO AL TR L S e R AR Y S, AR TR
E MPyV HATSUMRE AR (EAE H AR R /R
SR L2 B BRI SO RIS AT IR
AR AR b N MPyV R AL
SR AT IR R R | B L B s A Y AR
o BRI G — T T AT X S5 S W) AR B i S
F ORI A & e T, o5 —Jr L al Ay
WFFE R 7 I 15 T S S W YRS PRt A
— MR R W MPy VR /N B ARG I T 32
AT AGRAIE S5 s ) 4 o i i LA A 1 A s —
AFEXHRTE SRR A R R R 5E, AR
HEN7 T PO T # PCR AN MPyV 951k, B
BB E R RS R RREVEAE R DR AR R

1 #RFn7E

L1 #F#Y

L1 A Al 2 )6 5E # PCR {X ABI )
7500, % # PCR {¥ }¥4 H Biometra A% TProfessional
Standard Gradient, 541396 B T Nanodrop 2000C
4 1 Thermo; PCR Premix . PMD-T19 #k 1Ak T4 % 4%
fiff . HotStart Tag [ . ANTPs , MgCl, 1 DL5000 DNA
marker ¥4 H TakaRa 2\ ), 52 DNA #2570 & .
Bk R & B IR O & W B Omega 24,
112 ¥y FEbk B i bk /N R 2 R 7 1 36
BB R AR 0 (ATCC VR-252) , BHK 4 fifd &
KI5 A DH-5 i T bk Hy A 52 55 %8 R AT, SPF 4%
BALB/c /NI A ) A48 B8 2 S 56 3 ) 0 (SCXK
(#)2013-0002) . (SYXK () 2008-0002) ,

113 SRR ARYE /N R R 2 AL R 4P 51
( GenBank : AF442959. 1) , Jii | Oligo7 x4 1H—%F

Murine polyomavirus; Real-time fluorescence quantitative PCR; TagMan probe; Mice

RS W, 538 7~ Y F 5 fE 2 pMD-T19 k{4
W, BS54 P1.5'-CCATGGCCTACTT CATTCCG-
3, R34 P2:5-CGGTCAACATAGCGCGTCA-3',
ZHIY R H B R B B 1603 bp, [FIASTE I
R BON Bt — W R R R S W) SR T
SerE A, EE51 9 P3:5'-CGGCGTCTCTAAA
TGCGAG-3', FiiF5| % P4.5'-AGCAGTTTGGG AAC
GGGTG-3', TagMan 48 #f; 5'-( FAM ) CAAAATGTA
CAAAGGCCTGTCCAAGACCC ( BHQ-1)-3', iZ 5| %)
YU H B R BN 69 bp,

1.2 FHik

1.2.1 5% DNA 425, T BHK 4 sEfh /N B2
W HE,48 h J5 R VRN 3 YOBOIRIE RE | $4 BRI B
DNA il #2070 & 455 20 SR8 U B DNA, - 20°C
e

1.2.2  MPyV 3 K B PCR §74 . PCR W A4
920 wL, SOV L4 DNA 2 wL, Pl P2 B Rii#5]
YA 1wl (Z9RER0.4 pM, PCR ¥ )T .95C
FAEYE 5 min,94°C 28 50 s,60°C 1B & 50 s,72°C 4E
190 s, 34T 35 AMEER,72°C HEH 10 min, [RIAF %
FIMEXT R, B PCR 47 3877 T20R LB UL 1%
BN HEE IS 3K AS I 5w DL 5000 DNA marker 1
SRS B BUGAFEEE R

1.2.3  MPyV FrAEBTRL A 2 . PL P2 §7 351 PCR
FEHI (1603 bp) HLPK R 28 G 3R] & el 4 Ak fe
TA SR #E 5] pMD-T19 24K 34416 & DH-5« J%
AL, 37°C R SRS, PRI TR K i 2 P
PEERE T8 S AE A W HOARAG R w7, 471G B
PR 5 B A VR, B2 B 4 T kL, iy 44 O pMD-T19-
MPyV , i 13 5840 T I e e i, 43 A X vk
FE(HE D /WL ) = [ BRI B (g/ml) x 6.02 x
107 1/ Bhi K/ bp) x 660 |3 EHI LA D1, &
H kT —20°C 1RAE45

1.2.4 B H PCR RN AR R S A 1L DL
JRL pMD-T19- MPyV R #5itiz, H] P3 P4 2 TagMan
BREF T 98 G RE 1 PCR A 7 15, ¥ B8 Premix Ex
Tag ( probe ) 17 & 45 VE 15 B L il fz WA 2, 43l %
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SIMIHEIE (0.1 ~1.0 pmol/L) AFEHEE (0.2 ~1.0
pumol/L) B R (55 ~65)°C MEFF A (W45 v
5 =000 T R B SR 3 A EE AL, E
i HO A R — e B OB A C AL, 98 ' 5 B R Jl T e A
. TRIATEE BHK 400 DNA Sk B XTBE, 7K R
B =poyii:

1.2.5  2&EE f PCR R Jr i 4% S5 %k 43 A« A
10 ARG/ NG IR B9 DNA B8 cDNA b #4745
SRS RS NRE IR EE (MCMV) /N
/NEHEE MVM B (MVM) | BRIE 7 # (ECT) /D BUR
JaEE(MAD) | /] BRI A B8 28 9 7 (TMEV) | I iz I
e [ B (Reo3) 506 EE (SV) /NRIF R
(MHV) /NERIEIRTE (MNV) /NG RIRFT T (.
muridarum) , B EE 2 NEE L, RIS /NR
LI DNA A BHPEXT B8 BHK 408 DNA A BT
X IR KR 28 FIXT IR

1.2.6  #&EE R PCR Ay i S 56 F F £k 1k
PrRUE M2 2 ST . 5 20 Bk pMD-T19-MPyV 5 i
VIG5 VUEUS , B AKESE 10 A556 B R B 2 ik 5
TE( 1. 0x10") ~( 1. 0x107) #0l/ul, B2 uL
YERDENE B PCR BN, R NAAR A 1.2, 4 ALY
520/ LN

1.2.7 S2mF9% 5% 5E & PCR K I 5 32 i & 42 M4y
Mr B3 4y BH PR G MPyV 19 BHK 42 DNA JHiZ%
JrkiE 3 W BUGREA M EARR 3 NEE L, I
TEHEPN R 22 5, DTG AR 5 vk R 0 i) 5 A2
1%,

1.2.8  SEIZEGE R PCR J7 AR IR R SE PR REAS (1)
.

1.2.8.1 XA TG MPyV ZHZUREA ARG . AT
TR IR B0 7E A 52 56 2 1 B B A 85 52 56 |) [ SYXK
()2012-0122 ] #4757, H MPyV 4 jEE (Ct M
28.33) % 1 Hi#® BALB/c /NERHEAT 0.5 L i 5k
g YL E 1 R R S 10 wL, G 6 H )
B2 HBAPEXT BN B T 5 55 i K AR BER K, ]
FR/NEE 21 H L, W3 4 8 I WSC4E il Ik | gL N 2
fi, $2 i DNA 8200 G 45 20 BREE HRUFE AR DNA
FAABFZE 7 966 PCR 73643 5% 6 H I il
552 HFIM/INR A 4L 238 B AR S B AT A I, 4
3 AT A WA R £

1.2.8.2 Xl ARAFE & (0 #6300 . FH 2 37 19 26 %6 PCR
TrBXR AT RET I —Z KBS R0 86
Dy iR R AE S HEAT T A, [ A 15 57 BH PR X B

MESFEM P & 5 e fd, JFHSI X PL/
P2 PCR 4" 38 FAPEZE (5 DNA , [F] 0 1% 57 PR % B e
JIE B K R 45 SR

2 H#R

2.1 EHRNETE
5T P1/P2 X 44 8 i) 8 41 Uk pMD-T19-
MPyV #47 PCR 4734, 153129 1 603 bp KM A

&,%?ﬁ%ﬁkd\#ﬁ,ﬁ{ﬂﬂ?%@%%%% GenBank
BAC BRI RN R 100% , 47562 & PCR 514
Xt P3/P4 3 Y B Be K JE AR 69 bp, Sk B
FESPE A R AR AR LR 1, BRI E A TR
WA 117.7 ng/pl,

M |

(%]
L
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1 Marker: DL5000; 73 1 24 P1/P2 X4 8
T4 ki pMD-T19-MPyV #E17 PCR §74# | H-Bt%
1603 bp; ¥kl 2 g P3/P4 X F i A4 41 Fiki pMD-T19-MPyV
HEAT PCRY™H, A B2 69 bp; TKil 3 Jyrkas (ixd i,
B 1 H2HFoki pMD-T19-MPyV f PCR %5
Note. Lane M is 5Kb DNA ladder,lane 1 -2 represent
PCR results of positive recombinant plasmids using
primers P1/P2 and P3/P4, respectively, lane 3
represents blank control.

Fig.1 PCR-identified results of the recombinant
plasmid pMD-T19-MPyV

2.2 SEBPRRTEE PCR FiEHIEHMRL

DAEEA BT okE DNA iy B4R, 38 & X5 5| 9 ¥k 2
(0.1 ~1.0 wmol/L) FREF M (0.2 ~ 1.0 pmol/
L) B KR (55 ~65C) JEFR M (D5 =40
) AL, ik th B AE R VAR R . B R
W | AR IE 0.4 pmol/L, FRET AW E 0.8 pmol/
Lo W ARRFEFIAEH:95%C 30 5;95C 5 5,60°C 34
s,40 ME, FEMEIE K 60°C .
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Xif /0N BR 22 98 5 B B LAt AR /)N BR 22 90 06 75 1
Jit DNA 5% cDNA #1740, RA /N 298 DNA
MBS PEY 1S 75 /N BUE 0 R (MCMV) /)
A/ TEE MVM AR (MVM) | BRJEHEE (ECT) (/)
BRI EE (MAD) /)N BRI B 88 % 9% 5 (TMEV) | IF
i 2 L ( Reo3) il &9 2 (SV) /N RUF 4955
B (MHV) /NEIEIEEE (MNV) /NFR BIRFF
(H. muridarum) BHK 40 B4 X5 B8 Je 7K 25 1 %6 R
MY 1 (E 2) .,
2.4 BUBHISIE R iR H RO ST
PEULA AL ORI BE Sl 117. 7 ng/ L, #0550 A%
PEDLEON 3.5 x 10" 85 D1/ L, A I3 57 19 56 6 1

2.3

& PCR J7iELL 107 710" ¥ VUM B R B, REAS K
DI R AP 5 22, PG 0.999, 10" #5111
s TR P A 0 A s | T A0 P A LA AR R B 22, BACHERR
AT IR H 2 100 4~48 UL LA A B4 4 AH 56
PE, CtE KT 33.085 MBAME, Rz MFHYE, K3 N
DIREAS (45 DU EIh B8 il 4G 00 100 916 34 500 DAl

ST BRI ZR
2.5 EEHSHT

HZH eI PCR XT3 AR A PP 4R IR 2 DNA
HATE MR R B A 3 N E A TR
iRl A v S g e oy TN 1 A R 1 AT 1AL EEW = e A
SRR NI AR 5 R EL(CV) BN T 0.85% (R
1) AR AR S 25 CV) Y/NF 1.13% (£ 2)

Delta Rn vs Cycle
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Cvele number

1 23 435

2 MPyV TagMan-PCR J7 3545 5 M g 45 1
Fig.2 Specificity evaluation of the TagMan-PCR method

Standard Curve

33.085
3 =

30

Ct
[
=

22
\L

16.794 5 3 7 5 . '
Log CO
T AZEBIARYC 107 2107 #5801 10 £% R 5URG B BORARUER  brifE i 202 BV 2. Y = -3.25x + 39.75,R* =0.999.
3 ZOBER PCR K MPyV DNA (bR £%
Note. Standard curve was obtained with serial dilution of the recombinant plasmid from 102to 107 copies.
The quantitative linear equation of the standard curve; Y = —3.25x + 39.75,R? =0.999.
Fig.3 The standard curve of quantitative fluorescence PCR to detect the DNA of MPyV
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Tab.1 The intra-assay reproducibility of the positive samples

FHPERE AR Ciff FH{E SRR
Positive samples 1 2 3 Mean values CV%
1 27.96 28.33 28. 06 28.12 0. 69
2 24.53 24.62 24.53 24.56 0.20
3 21.68 21.53 21.90 21.70 0.85
F2 FAMEAEA I 6 e
Tab.2 The inter-assay reproducibility of the r positive samples
FRPEREA CifH FH{E 5 R A
Positive sample 1 2 3 Mean values CV%
1 28.12 28. 06 28.43 28.20 0.70
2 24.56 24.76 24.79 24.70 0.50
3 21.70 21. 88 22.19 21.92 1.13

2.6 Xt ANTIEGE MPyV BAREAREN

W21 H 8 B g S e BRUAY ZH SO 2% oA HD
BF .6 FUBYL /N BRI NE 5 LI A 2 E it PCR K
W47 A5 BHPE (Cr AR 21.10 ~28.61 ), HAEH
/0N BN R B 5 AR e T ONE, 2R A Ce {E 7E
22.24 ~32.97 Ju [N, 2 HEHEXT BN B R B
2.7 IEERERAELER

FHAWFSE 8 57 28 8 1t PCR XS R4
J7INT —Z KBS 5 BRI A R A 1Y 86 1y 2 A
e AT T Rl 3 /N T 2R B
W%t P1/P2 XF it 3 HZE{H DNA #E17 PCR ¥4,
BEREHL UK 45 3R o i BOR/IN A 1603 bp ity , 5T
R BER/IN—80, UESE R MPyV FHYE

3 itig

MPyV JEYL X 52 55 2 ) A B 1 1l S 5, XPRH
T AR B AE T, H/NBAR N MPyV & i 128 1k
JEOTHT IR KR | G 9 RN B 0 FRAE Y 4R
i, T T B 5 BE 24 T 5% R e 2 — MU 3L
(REIN Jrid . TaqMan 41266 5E 5 PCR HAR HA
B I RO RR S b R T A, B R
T BT e A B KR BEAR T B BH % 1 kA, TR L i
R, B E ANz R T IR RIS T
FRATTAR 4l /N B 22 988 5 7 i R 20 )% 91 ( GenBank .
AF442959. 1) HRSF P AN 51 ) AR ST 5L T
SEHFDE G E B PCR A MPyV J% 8 DNA J5 %, 1%
D1k HRE S MPyV i 85 AR AS R U H A 7
E D o == (7 N T 4t AN N N R R
Z54E MPyV it DNA & AEAS SUR N, Fe 4k T 3
RGN P v B R S

2 %E /8 PCR U #4 # 1) pMD-T19-MPyV
HA FORARE S, FEREAS DNA 107 ~ 10°45 DL 2

PR AP PR O &R, HowE R M T IR E) 100 45 01,
XFREAY Ct fH >k 33. 085, B} Ct fHKF 33. 085 HIE N
B, /NT 33. 085 A BHYE & E 4 Hrtt Py 4Gl
AR ZRL(CV) H/INT 0. 85% At fa) #6100 725 5 2 %50 (
CV) BIUNT 1. 13% Ui Jr kA E il g, HNFEA
TR P B 15 45 R AR TE 3 /N Py BRI AT S8 %

ZAFIRTE EAERR R 7 4l BUAR R B
I FE AP0 1 5 2 B A s AR AR SR X 1 H i
BALB/c /N £L 0.5 wL MPyV 5 25 W PR AS ff 52905
B GHEA/NRMR N, 8T 7 BB HEAT T8 R
B 21 RSSO N K A, AR R BEAEA
[ri] st 161 5 R B SRR AR LUBIF ST MPy V78 /)N B Y 2%
AR R R A H 8 1 S B9 E B PCR A 4%
FEATHUEG /N BRAE S 21 H 5 mT kG H MPyV
LRGN B 7 2 v T A, E B MPyV 3 5 5 i aE
AN IR NI TE , [FET 86 5250 /NI 1 3¢
fERG A 3 OyRE S o B, T B S 9 R e kB
FHF N TGS /N BB G PRAEAS By Az, A Ay ik — 25
PR SRS B T RO R SCRe, 14855 0 3 FH Il v =7
Tk 8 PCR 5 65 b 50 b X S5 /N )L MPyV
Y BT R PR A 45 SR R X SE 56 3
PUMIHE T MPyV ™ 55 s TR £
JREJ FE A MLVE 2434538 PCR KGN J7 ik, bk 4 1 3
22050 XA PCR 77 AR BE A I /)N BR 22 98 s 7
DNA , {HARRERE &, 1M A 5% 57 (1) TagMan 45 %¢
JERE TSR I /1N B 2298 0 25 1 DR DL 12 IR A
PE R Y F AT IR F VA ) T 2, 3 RERG  a
RURRE Ry, A A SR BB 2 MPy VI IR R
W H WA 53 AT 9 S R A A R 6 S
5 5049 o e G I EL AT S B g AN
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B 5 BE ¢ G 1 Tagman-PCR
RN 777 1 B ~7. 5 g

MLE Ry AVER R, B FLERE
(1 MDA EEAEFEB R oD, BN 310013 22 SIS A3 Rabrh L, B 310036)

[BE] HH B RERFNTOEE R Taqgman-PCR K73, LI RE DL ERG R8RS 9K RS
TR, FE 4T ORI e  ARHFST R RS R R Y ERPYV_027 %£1K 480 — 800 137 7 41 B, VR A 51 Wi 07 25 %
TIB VAR ES X5 [ R e Sk R e M E B AT, &R AW ESL A 7k, X
LR 7 BRI AR R JE: 68 copies/ WL s 1T iR FE MR , X U s 4 8 i BEEAT R S b 188 i /N SO 9 976
B IERHRE PITIRE SRS Ry 1z kR e M EE M Rr, &t AR RIS T R
RSB0 2¢ 68 it Tagman-PCR 5%, % h ke S w8 &, H AR e M E v, A ) R
F#E.

[x87] BRSO = PCR; Tagman ¥4

[PESES] R-33 [ XEk#RIZED] A [ XEHS)1671-7856(2015) 06-0059-06

doi: 10.3969. j. issn. 1671. 7856. 2015. 006. 012

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.

[ Key words] Mouse poxvirus; Fluorescence quantitative PCR; Tagman probe

FLJ& ( mouse pox ) f& 1 fR JZ % B (mouse  poxvirus, MPV ) JB& G 5| A2 ) S 56 /)N BRL ) — A 20 A%
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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
1.000e+001

1.000e+000

1.000e-001

1.000e-002

1.000e-003[ \ 7% ©

1.000e-004

1.000e-005

1 5 10 15 20 25 30 35 40
Cycle number

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

2.2 BUEUE
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

1.000e+001

1.000e+000

1.000e-001

1.000e-002 \

Delta Rn

1.000e-003

1.000e-004

1.000e-005

1 234567 8910111213141516171819202122232425262728293031323334353637383940
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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Progress in animal models for predicting the
results of clinical trials of cancer drugs
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(Nanjing Drum Tower Hospital, the Affiliated Hospital of Nanjing University Medical School, Nanjing 210008, China)

[ Abstract] Due to practical and ethical concerns associated with human experiments, animal models have been
essential in cancer research. Vast resources are expended during the development of new cancer therapeutics, and selection
of optimal in vivo models should improve this process. Genetically engineered mouse models (GEMM) of cancer have
progressively improved in technical sophistication and, accurately recapitulating the human cognate condition, have
provided opportunities to accelerate the development of cancer drugs. In this article we consider the different types of animal
models used for predicting the results of clinical trials of cancer drugs, and discuss the strengths and weaknesses of each in
this regard. In addition, the methods of predicting in vivo models and clinical translation are discussed.

[ Key words] Antineoplastic drugs; Model animal; GEMM; Clinical transformation
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USRI R BB s AT bl fE
i T At N2 b R 52 24 i 2 ) sl W TR T e )
IR R AT, RE 05 4 2E 25 W) T 2, 3R R R AE Y
i PR TECHR BTk TR A S I 9 24 90 i
PRI RUCR 14 2l W) 5 8 0E Joe K% 45 i R e A 552 )
RN TRT LR IR

1 ERERNIEEEE

H RiTE b 968 27 245 W) A0F v d i FH G 3 A5 1
RGA IR 2 VT B A Y SRR AR Y B B R N
(SFPREAE ) sl /N B (R Fh S5 A B A ) 200 b ok e 93 2
LUIIME Y 5 2 H 92 Bk B B B 78 1 PR AT A A2 A/
BN, X SRR 283 Mo T o I R 1 56 16
BROUSC 5 IR 258 , 765 1Y I I8 1 004 it vy A7 ik
FZ AP 5 TS 2 FEEAE A
1.1 SHBEEs
L 1.1 R iRl S S A2 AT AR Y 2 i
P REAE AR A M sl A 20 B 2 e B b /N RO TR
T A SR | S RS AT 0 3 5 2 2B K U s FLAEAE
XA EUR A DB A R HRTE 28 7L
T A B N SR s A ) R R R R A R A
PREHURG A A XS Y5 — 0 I R REAS (19 R 7, 33X 46 i
(AR LA B 25 ) g 5 T 1A B8R A2 1A AR
KSR PEVH A B IR | S Fh A A S AU AT 2 PP
NVRAR PR 5 [ 470 AR 4 il 22 2R ST A DL AR R BT
BOHB)—AA T, B, BRI SEAR AR A X
B EEE S, 291 A fig o8 4 A SR A I N2
Ji9eg .

112 SR RS AE A AL, S i (5 RS AR AR 2 3
IF RS AE R R 2H 2 B e 20 O 3 e B /D B
AER 5 B BT A S ASE A7 o517 7= A A S TR 1Y)
ST EAHRP R (ER BT I A BT (S48
NI AH B FE /N R T ) SRy iy
SENR J TR P E B, 245 1) 0% A A Ak X
SN2 b T T 358 5 W) A K ) 2 B JLAE D AT
FERIABE R A I ) A — S S X 7 R R
SRR AT T LA, AH T A7 B Y R T b A A
Y TN RS R I8 (VA D 3 Lk — 2B A g
1.2 [EiE(E#h) BER

12,1 [RIR (R ) S0 B AR A AY . [P ( [R]A) SeAor
RS SR 30 20 H/) B e 20 2 sl e A L e 1
S 2 TG S AR BN T 7 2R 1Y S AR B T
HE SR A R R B e B, SR, 7T RE

T AHAVNRANM A2 A e R 22 57 e R R+
2R MRS 320 A9 25 0 (4 3 7 0 AL E A 26 IR
I FH R R R T A DG AR ERARL

1.2.2 [RIE (R ) T4 B R ASE A, [) U5 TR ) i
1V B RS 76 J2 5 /N B P8 2 29 s i Jgg A B A% A
TP SZ A /N BRAH L 2 7 TS A SRS A7 o T 7= A 1
X AR B b A S o B AR AR R Hh % A 8 BRI
SRR 2 e A Y AH ] %) 44 N SO 85, AR o I
A EAT 1 AR ) S AR . BT BB TS BB AR Y
TR R 37 A 2 (8] 5 2% O AH LA T X 2R A I
PRAHSEPE 2

1.3 EEIE/NREER (GEMMs)

FEIRYT AR 224 /B 5% d5 22 11 /)N BB R 2R 455 02
AL TR/ BB (GEMMs ) |, 75 33 S48 70 v fith s &
A TN B 7 S 24 A 2E 2 T A A T R B AR A
BRI (F2 1) . BRI, T R SR i a5t L R
TERY GEMMs AT LAMEFE BRI PRAT R Z 50 0% M9 A= 4
RPN BACE G R AT 56 i e £
NZE IR AL (1Y) GEMMs ELA M BLAY 38 1% 3%, OF
L34 56 PR 3% T L 7 3 Y A A0 i 2R A rh 4R B
o BA SRR GEMMSs B 1 R AT 25 91
Bk B, 940 © R 8 Kras BX SN 9 TE /)N 20 e il 0
i g AL 1070 JE GEMM 1 £ 75 — 2 [ 45 St
B, an e B AL 4, AN B ) P g e, T 2 52
B RTSE . RS XL RG], GEMMs 76 /il 3t
25 PEAG IR AT A AR KT T

2 FREEBIEITS,

SRR ST 5, BRI 2R T v ok g Ho®
5 AT AR B 08 T BT 2k B N, KRR AETR YT Y
SR, AR AT AP 5 ROV e e T A R o
B RIIRIT I i, R 8 A U7 88, (R AT T My
H R 025 &, an SR X 36 97 A BN 1 A
(N ZHRIE R TT A WA, AR AT REIZ A A T VLA
AR TN BT 24, 33 2 S P A LA TR X6 i 7Rk
RORB RN Z —2

PR PRI IR 135 97 SO & 02 7 5 1%
BAEIG R TR P oh fEvE R C v R, BIfEE &
FET S GEMMs H i g 7 =X, anik i 7 & 541t
FEHLWT R BAR (PET-CT) |, i 43 HE %08 5 45 JF Bl
WA AR A R[] e B R [ 0 B il & H R
X4 PT fE 5 5 2L A% 0 =X N g e
TETT R SO AR



P A B A 2 2015 4F 6 A 5525 %58 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6

67

R HLIAG I RATS PRI IE GEMMs

Tab.1 GEMMs of cancer used to assess preclinical therapeutic efficacy

i g 25441 RIS TR RIS 225 3k
Tumor types Model types Therapies tested Refs.
n PARP #0551
- " N AT
LIRS AN N S g BRCAL 2 Al p53 W.HE‘ ’ PARP inhibitor
Breast and ovaric BRCAL1 and 2 and p53-deficient models A Plati aens 24
reast and ovatian MMTV-Myc Fl MMTV-Ras £ é';, H? g“;;f%%’ 25
caneers MMTV-Myc and MMTV-Ras models e
Doxorubicin, paclitaxel
PI3K/AKT 143
P Kras/PIK3CA 8{ PI3K/AKT inhibitors 2%
i EGFR 28758}, p53 H A 52 A5 51 MEK #1147 MEK inhibitors >
Lung cancer Endogenous Kras/PIK3CA or EGFR EGFR ##l3 EGFR inhibitors 23
mutations or p53 mutations HSP9O FlEE A% 2
HSP90 and rapamycin
68 A 240 ML 4 155 BCR-ABL 2 1 T
Chronic myeloid leukemia BCR-ABL mutation BCR-ABL TKI 2
PML-RARa Fl
. PLZF-RARa 57
Z PR R4k Y P RA; As,O
At RARANEEILAE(APL) PML-RARa and S 0
PLZF-RARa models
HVPGEE Gemcitabine
JER I A T g TR Kars Fl p53 JEK 2825151 FIFE #0171 Hedgehog inhibitors 6
Pancreatic ductal adenocarcinoma Endogenous Kras and p53 mutations EGFR 1 VEGF )il 51 7
EGFR and VEGF inhibitors
P4 177 . . .
W22 14 5 RIP-TA B SRR Cyclophosphanicde -
Pancreatic docrine cancer RIP-TA. del &7 JE & JE (TKI) Sunitinib 32
ancreatic neuroendocrine cancer -TAg mode {RHE S 12 1 (mTOR) Everolimus 3
iNEE Lymphoma Ep-myc AELIR Ep-myc model I7 254 Chemotherapeutics 34
{5 I Melanoma B-Raf #5%! B-Raf model FIATEE Rapamycin 35

MEK #3] MEK inhibitor

#1F : PARP: 23R (ADP-# %) G BE; PIBK . BENGWENIEE 3 - 3G ; MEK . MAP VA6 A J08% ; TKI: S 2 BRI 4150 ; mTOR . Wi L3 49 1) 75 e 25

FHERA AR ATR; As, 05 =5 fb

AT A 3K ) BIF 5 0 1 T [R] £ 5 250 341 1 v
W HUBF T R A2 BE 1, BRI RN GEMMSs 4%
RESG R 2 M1 A HE A B, (H % A S50 H R S 17 Y
LML BLE S AR ST A & g
R K A6 0 24 9 e S A ok 8 v 20k T Ay A 0007
191 A0 R A ) /N BRURE TR0 7 3l A 7 1 R 0 7 B oy
PRI 7% | T 22400 HR 2 o D B AL R | 3k b 245 IR o
IR IR T A

3 HERBIEEL E IR SE BRI BIK

B A2 2 B T Wl AR 2 e 8 T 5 N 5% 119 e
K HAbR, SEHABIT IR T AT ST, 8 1 I PR T 3h
WIS I K | B A AR PR b 2 7R 1R 7 AL
Ao B BB AR 64 Bob IR T S it A R
2z A VEEAL J5 TR AR A, (HUR 5 A% 23 1A
A PR A R AR B AOH o A DAEE SCHR v, s 7
AN IR =T i — A Z AR AT
H 22 AR B S 01 58 59 J BRE DL R B il = X A 26
i PRAS: A H AT 5 T 4

3.1 Zh BB = IR R IE B R Th R

e AT 7 2850 4 A 2 A8 00 1 e 2
2PAE I R LIRS 2 i, s Ee XA T A AL
AIRTRETE AN T 30% , I 9 —SE[IPELS SRIF B
AR A N R I B =4y 2 — B Eh Y
e, XA g R FE R . =2 —
PEA G RS 89 259 T, AUA 8% 1Y 259 1 Ui i
BB,

FRAR I RT B #0051 IR T 5 ik 2 T AN &
i LK WA A R HE A AU SR & 1, H
LR A A% L 30 2 XA S IR A By AR AR I
PRI, Sh PR e = fe e bR vl S IR
XTSI EG A5 R AT R ] kg IR /N BROR
UL, A R R, VAT A RO
AMLEAEWG T 2B 1) T PPAy 3k ZEAE S G (0 B )
PrRbh PEAG  OF B R RENL, 25 R EH T, 1A,
SEEG BT 14 2l e TR 7 2% B A AN TR A S R AT i
P BB AR A A
3.2 Y EBEMETRPRERME



68 o AR PR 2 2

2015 4F 6 HE525 B4 6 ) Chin J Comp Med, June 2015, Vol. 25. No. 6

fe ARG 00 I i 24 07 26 10 =2 B2 Il PR i T L gl 2
FEWG G A B AR K S b AR N B
R BRI S, SEhr e AT IR I AR A
NZBBIR s AR AR 2 1) et A% 4
T EYE A 2R 2 S AR X — B R R T ik
BCR TR IR G TT O A T BT AR
MU T2 A FE B B9 5 Rk B SRl 45 45 67 A
(IR A] 22 T AE 41% ~89% 2 [A)1S | /BB RUAY
FHFASEAEL0 975 1) 4 e 1o 2 ke 5 — B B A0 4 o E e
TG 125 B 480 N 8 95 0 0 B8 v A B AR Ak 1 3% A~
UN LR

FE SRR v R FH ) 0 iR I DR 3 5 rh
SN LR S5 . A 2h A B v i T 219 R e e 1k
2l AR B — > e AR R N Y 4] - 2 TGN1412
gl 25 TGN1412 H 5 [E TeGenero 23 HHF 4,
B AR A B S RE B R —PT CD-28 L mi T
W I & TR 2 K PR ALAE , 28 XU 56 17 R A
SRS A FESET AR, TON1412 FEEL 45
INEAE AR Bl P b it A7 T 0, DA O LI IR
LREMAR, FFHFV R WIS LR 4
T LI R 2 FH v B A% 04 500 B A 5 | e A o 5 4 B
JUE ST (1) 3V I AR 79 2 e sh 3 86 v & B 0 2 4
FIEAE 500 £, fHAE TCN1412 1955 —A ARG ARK
Brb AT R T R B AR

TRYT I IR 2 T AR R R 9T vk T AR AR ROk
FAT , (AR MAFAE FIAE RS O . TR T PR e
SR IE S B Y B P 2R GE R X B X AR A%
VERY 7 15 LU AL S8 1 40 i B M IR 0T o B 5 N T
U AHR IR R K, 5 R A B BRI
JPHE R W S MRS SN, RE RGN
DR R0 R e o X 4, i AR KB T 4l
JL IR B 0 5 A, 3k S R AR I
PRI 26 250 S5 7 3l v a4 7 G T LA 36 ik JH A &%
PR, FERELOREE IR b I PR A 2 P 155 U IE S0 1
P G g8 N DL K AE IR 6 T A B T
A TN A0 A B AR A R YT P g
BRI Bl N 25 T T AT RIOR, (BRI PR
AR TORFEISS SR, 7E il i — 0 2538 3¢
w5 NG 23 5 1L/ 10 B R IE Y7 I T 17 Fb
AR T P Ih JRE E 1, 18 AR 5T & A R
0 2R 58 2y B B Stimuvax (2T AR /N2 B filiig 110
W) , B 2= R LA E ) MAGE-A3 (R T8
O R T3 |, 4E % 1 Allovectin (R W T4 %

P {6 2R R 5 1 #) , Al KAEL-GemVax )
TeloVac ( J W T AR R 100 309) 2120 Ja e,
R 22K b 2 v K A 2 T R T AR R A 3
SEEAN T 41 0 PR 7K 7 T 0 45 ol AR 92 2 4
5 (checkpoint) I] fEAAFAE T 0k 14 sy vh 2

3.3 hRBNERREE

B2 Bk 110 R J K ] 4 L 3 i o S 1
RIS LG 0 BB
WFFE” , PLAT G A B 9T, AR MBIE 5%, FL i A DL A 7
CEH R AR SR ——i T A UL W BB
BEASPSE I 20 2 T A RS B R A
OISR ARG, B ES A — i o
EHETE— AN REAR I S W B RS — T £
A YIERE TR S AL S 50 1 A Bh k%

HETHAZ ER 2“0 BrBetsr” . fEad 2ng 1
ZAETR S E B AL 24 A R AN RN 2 b A HE R A
287 FH IR A IR B /N 2 4 R i 4
SHEP, HTWEMRMSK D TIHIT ARG 1/
100) , T LAz 254 vl AAE /D B808 34 v 4 |ig i FH 1 e
O 253k 30 H T EL SR 1 & AR WE A 1 T B B,
XEE R0 BB (AT I A R 7 24 ) Al 78 44
oA AR AR 2 A o o IR A o Ak TR
Wt AARRLE 20009 2 — 1943 1 HE AR R R 56
ST IS BERS 52 W I s B B RIS H A 2y
PR ORI FE AR T AR, 25 1T
b AT AR i e s S 15 (5 A5 5 B[] AN 4 2R 3 25
IARIFTE 25, 0 By BE it ml g3 Bl L4/, (H
SR AT B AR AR I A A T AR PN T 2
eI BEFIVE AL

SRS B YIS ] I RATF 53 5% Ak B2 R AR A, (H
AR AR P9 A5 I8 I — R TR, SE 560 sh AT 1 SE 56
= TR 25 4 2 vk B AE R, T
NI S bk 2 1 BV AR 3L ) 0, 7 o e F 5%
Bl RS AT

TAE AN ] i 98 2 780 o IE 9 AT 5 22 A4 R 0TI
PRIRIE | ALY GEMMs IIfi JR AT HIF 9% 19 B 3 2 3 24
SERTRY . B DX 2 S 00 R 20 S 15 4 3R AT )
WHZ MR S SRR G RE
o BERESE BUBT LT I 1 B B Ak, 020 A T T iR
TETTHL I A AR 250 760 30 By B i A i 6 5 L3
A} 45 A B A 5 5 3] B 5 T T 0 e sl g A Y
I R AR A I R BT IR S e e e Bk R &
— AN ERE,




P A B A 2 2015 4F 6 A 5525 %58 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6 69

S0k

(1]

(2]

[4]

[5]

[6]

(7]

(8]

[11]

[12]

[13]

[17]

[18]

Frese KK, Tuveson DA. Maximizing mouse cancer models [ J].
Nat Rev Cancer, 2007, 7. 645 —658.

Sharpless NE, Depinho RA. The mighty mouse: genetically
engineered mouse models in cancer drug development [ J]. Nat
Rev Drug Discov. 2006, 5. 741 —754.

Fidler 1J, Ellis LM. The implications of angiogenesis for the
biology and therapy of cancer metastasis [ J]. Cell, 1994, 79,
185 - 188.

Hoffman RM. Orthotopic metastatic mouse models for anticancer
drug discovery and evaluation; a bridge to the clinic [ J]. Invest
New Drugs, 1999, 17 343 —359.

Van Dyke T, Jacks T. Cancer modeling in the modern era:
progress and challenges [ J]. Cell, 2002, 108, 135 - 144.
Olive KP, Jacobetz MA, Dacidson CJ, et al. Inhibition of
Hedgehog signaling enhances delivery of chemotherapy in a
mouse model of pancreatic cancer [ J]. Science, 2009, 324 .
1457 - 1461.

Singh M, Lima A, Molina R, et al. Assessing therapeutic
responses in Kras mutant cancers using genetically engineered
mouse models [ J]. Nat Biotechnol, 2010, 28 585 —593.
Olive KP, Tuveson DA. The use of targeted mouse models for
preclinical testing of novel cancer therapeutics [ J]. Clin Cancer
Res, 2006, 12 5277 —5287.

Seaman ME, Contino G, Bardeseey N, et al. Molecular imaging
agents; impact on diagnosis and therapeutics in oncology [ J].
Expert Rev Mol Med, 2010, 12. E20.
Francia G, Cruz-Munoz W, Man S, et al. Mouse models of
advanced spontaneous metastasis for experimental therapeutics
[J]. Nat Rev Cancer, 2011, 11 135 - 141.

Rhim AD, Mirek ET, Aiello NM, et al. EMT and dissemination
precede pancreatic tumor formation[ J]. Cell, 2012, 148 349
-361.

Matthews RA. Medical progress depends on animal models -
doesn’t it? [J] J R Soc Med, 2008, 101 95 —98.

Sena ES, van der Worp HB, Bath PM, et al. Publication bias in
reports of animal stroke studies leads to major overstatement of
efficacy [J]. PLoS Biol. , 2010, 8.e1000344.

Hackam DG, Redelmeier DA. Translation of research evidence
from animals to humans [ J]. JAMA, 2006, 296 1731 - 1732.
Fingleton B. Matrix metalloproteinases as valid clinical targets
[J]. Curr Pharm Des. , 2007, 13.333 —346.

Chesler EJ, Wilson SG, Lariviere WR, et al. Identification and
ranking of genetic and laboratory environment factors influencing
thermal nociception, via computational

a behavioral trait,

analysis of a large data archive [ J]. Neurosci Biobehav Rev,
2002, 26 907 -923.
Schuh JC. Trials, tribulations, and trends in tumor modeling in

mice [ J]. Toxicol Pathol, 2004, 32 Suppl 1 53 - 66.
Suntharalingam G, Perry MR, Ward S, et al. Cytokine storm in

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

a phase 1 trial of the anti-CD28 monoclonal antibody TGN1412
[J]. N Engl J Med, 2006, 355: 1018 —1028.

Vonderheide RH, Nathanson KL. Immunotherapy at large: the
road to personalized cancer vaccines [ J]. Nat Med, 2013, 19.
1098 - 1100.

Yaddanapudi K, Miichell RA, Eaton JW. Cancer vaccines:
Looking to the future [ J]. Oncoimmunology, 2013, 2:e23403.
Ogi C, Aruga A. Immunological monitoring of anticancer
vaccines in clinical Trials [ J ]. 2013,

2 €26012.

Oncoimmunology,

Mak IW, Evaniew N, Ghert M. Lost in translation; animal
models and clinical trials in cancer treatment [ J]. Am J Transl
Res, 2014, 6(2). 114 - 118.

Marchetti S, Schellens JH. The impact of FDA and EMEA
guidelines on drug development in relation to Phase O trials [ J].
Br J Cancer 2007 ; 97 . 577 - 581.

Hay T, Matthews JR, Pietzka L, et al. Poly ( ADP-ribose )
polymerase-1 inhibitor treatment regresses autochthonous Brca2/
pS3-mutant mammary tumors in vivo and delays tumor relapse in
combination with carboplatin [ J]. Cancer Res, 2009, 69 3850
-3855.

Bearss DJ, Subler MA, Hundley JE, et al. Genetic determinants
of response to chemotherapy in transgenic mouse mammary and
salivary tumors [ J]. Oncogene, 2000, 191114 —1122.
Engelman JA, Chen L, Tan X, et al. Effective use of PI3K and
MEK inhibitors to treat mutant Kras G12D and PIK3CA H1047R
murine lung cancers [ J]. Nat Med 2008, 14,1351 - 1356.
Faber AC, Li D, Song Y, et al
apoptosis in HER2 and EGFR addicted cancers following PI3K
inhibition [ J]. Proc Natl. Acad Sci U S A. , 2009, 106 19503
- 19508.

De Raedt T, Walton Z, Yecies JL, et al. Exploiting cancer cell

Differential induction of

vulnerabilities to develop a combination therapy for ras-driven
tumors [ J]. Cancer Cell, 2011, 20 400 -413.

Hu Y, Swerdlow S, Duffy TM, et al. Targeting multiple kinase
pathways in leukemic progenitors and stem cells is essential for
improved treatment of Phi leukemia in mice [ J]. Proc Natl Acad
Sci U S A., 2006, 103:16870 - 16875.
Lallemand-Breitenbach V, Guillemin MC, Janin A, et al.
Retinoic acid and arsenic synergize to eradicate leukemic cells in
a mouse model of acute promyelocytic leukemia [ J]. J Exp Med,
1999, 189:1043 - 1052.

Paez-Ribes M, Allen E, Hudock J, et al. Antiangiogenic therapy
elicits malignant progression of tumors to increased local invasion
and distant metastasis [ J]. Cancer Cell, 2009, 15, 220 —231.
Casanovas O, Hicklin DJ, Bergers G, et al. Drug resistance by
evasion of antiangiogenic targeting of VEGF signaling in late-stage
pancreatic islet tumors [ J]. Cancer Cell, 2005, 8 299 —309.
Chiu CW, Nozawa H, Hanahan D, et al. Survival benefit with
proapoptotic molecular and pathologic responses from dual
targeting of mammalian target of rapamycin and epidermal growth

factor receptor in a preclinical model of pancreatic neuroendocrine



70 o ] H A PR 24 2015 4E 6 4525 %55 6 ] Chin J Comp Med, June 2015, Vol. 25. No. 6

carcinogenesis [ J]. J Clin Oncol, 2010, 28 ; 4425 —4433. cooperates with Pten loss to induce metastatic melanoma [ J].
[34] Schmitt CA, Rosenthal CT, Lowe SW, et al. Genetic analysis of Nat Genet, 2009, 41 544 —552.

chemoresistance in primary murine lymphomas [ J]. Nat. Med. ,

2000, 6(9) : 1029 -1035. (&8 B #8)2015-04-20
[35] Dankort D, Curley DP, Cartlidge RA, et al. Braf ( V60OE)

SE 36 0 AR PR A RR 405 P 2 2R 5

“ SIS S AR RN ERAE R AR B 25 (Procedures With Care ) J2 1 ] B 51 52 56 s 49 48 F1) 4138k 7 286 27 > I iy
( Mk http : //pwe. cnilas. org) , H T E S #2425 (CALAS) [ B Bl 24 B BE 27 5256 sh Wil 53 B Borh
O ATEE BT 1R E R S h2 (RSPCA ) BRA BRI

W3 F 2013 4F 10 A IFIRIRIZTT,2014 4R 1 A 24 HIEIF@, Mok HHE— R 80 AR PEORMIERTF 7 A 5y
] E s R R AEBRAEROR Tk . FEW XN RRIR B BN TR R &2 R R3Y ., AkiE
SHE N HAAT DG/ BRURTR BRI BRAE BOR FUHAL S 50 3 ) A I FOR BB

PO 3t A ) 308 e T80 4 24 AR I TR 4R A AR B 3 S s R KT o B P2 285 RO B b 56 52
B AIRAT R 3, BR T SCFEA AE T R EE R AR R, E LR ) A s TR b R R 2
R B B2 9200 S BT (5 B b S B 1 JE R s ) P 23 S5 2 21 PR A — R 91 0 S 0 s ) R 8
YITELR 4 > Wl | Ay v [ S 56 sl ) SRR Ak 22 2808 A AE R RS VIR — AR 4k

DX i H R AR Rk R e ] 4] R 301 ZR K2 ( Newcastle University ) 265 , 9% [E] sl 4 £ R 5% BIF (the Institute
of Animal Technology, IAT) 9z [ 5C 53 81 %) 3R #f 5¢ " /0> ( The National Centre for the Replacement,
Refinement and Reduction of Animals in Research, NC3R) #2375,

(F#% 74 W)



2015 4£6 H
¥ 258 Hol

T P B A A A
CHINESE JOURNAL OF COMPARATIVE MEDICINE

June, 2015
Vol. 25 No. 6

PR LR
§§ﬁs§m§
S =

A =

PR L BRUTE ) L B 24 24 PR FE J A7 AF 5 v 9 iz
WRE,F 8 AR, XRR

hezi

(B BEZ K E G E I PO A /REE 150040)

[WBE] LR EFAEYFR N EREFE, LB SRR 2 A8, BULE 2L R st ik B A 15 1
SEE S AT 2 PR R A A SR BRI A SR M ) G R I T, 1 2 3 e ) O Sk, B 2 L B L
PR SR 25 2 A AR 5 R B E A A S A 0 AT 250, U5 4 L R 2 B A A T R A T Y R B A
Tk, R ILE I & T 2 s e BRI S
[k#EiA]) JLEMZ; LR, 258, 5
[HFE#HZ%ES] R-33 [ SCHkARIRAD] A
doi; 10.3969. j. issn. 1671. 7856. 2015. 006. 014

[ XEHE)1671-7856(2015) 06-0071-04

Application of suckling mice in pediatric
pharmacological and toxicological studies

PIAO Cheng-yu, YU Min, LIU Yong-wu, LIU Shu-min
(Heilongjiang University of Chinese Medicine Center for Safety Evaluation of Drugs, Harbin 150040, China)

[ Abstract)

population. The selection of suitable experimental animals is a key issue to ensure the scientific quality of research for

Research on laboratory animals is an important issue in biomedicine. Children are a special drug-using

pediatric drugs. Based on the review of a large number of literature, the authors summarized the application of suckling
mice in the pharmacological research and toxicological evaluation of pediatric drugs for the treatment of common diseases in
children. We also summarized the existing problems in pediatric toxicology and proposed solutions for providing a reference
of test animal application in pediatric drug research.

[ Key words] Pediatric drugs; Suckling mice; Pharmacology; Children; Toxicology
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Biosafety issues in animal experiments in China

WEI Qiang
( Comparative Medicine Center, Peking Union Medical College (PUMC) & Institute of Medical Laboratory Animal Science,

Chinese Academy of Medical Sciences (CAMS) ; Key Laboratory of Human Diseases Comparative Medicine, Ministry of Health;

Key Laboratory of Human Diseases Animal Models, State Administration of Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract]

Animal experiments in pathogen studies such as avian influenza viruses are increasing in recent years.

Different Animal Biosafety Level ( ABSL) facilities have been established completely according to the national standards for

biosafety. However, issues of personal protection, experiment management, risk recognition and control, animal care with

infectious pathogens, etc. should be strengthened. In this review, suggestions and comments are proposed, and hopefully,

are useful for related guideline compilations.
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