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[ Abstract ]
3-phosphate dehydrogenase (GAPDH) , Hypoxanthine phosphoribosyl transferase 1 (Hprtl) ,B-actin, peptidyl-
prolyl isomerase A (Ppia),2 microglobulin (B2ZM) genes in Rhesus kidney cells (LLLC-MK2) infected by Hu-
LLC-MK2 were infected with HPIV-

2 for 48 and 72 hours,then the expression levels of the above five internal reference genes in LLLC-MK2 cells of

Objective The purpose of this study is to analysis the expression stability of glyceraldehyde-

man parainfluenza virus 2 (HPIV-2) and treated by ribavirin. Methods

the viral group,the ribavirin treatment group and the normal cell control group were determined by real-time
PCR method,geNorm program was used to evaluate their stability. Results Five kinds of internal reference
genes could be stably expressed after infection. Among them, GAPDH and Hprtl had the same stability at 48
h after infection and were the most stable; Ppia and Hprtl had the same stability at 72 h after infection and
were the most stable. Conclusion Hprtl,GAPDH and Ppia are the most ideal reference genes for the screen-
ing of anti-HPIV-2 drugs and studying the interaction between HPIV-2 and LLC-MK2 in vitro.

[Key words] parainfluenza virus 2,human;reference gene;steady expression;real-time polymerase chain

reaction; Rhesus kidney cells
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HPIV-2 5 LLC-MK2 A BAF &4 7 24K 40 .
1 #MR5RHE
1.1 ZafadkAe A4k

LLC-MK2 g 7 v [ R 25 g e 70 5% 532 W) 145 22 0
SR s HPTV-2 W T v [ i 78 5% 53 40 £ 8 o o o Al
FH AT I 2 20 40 B e i (TCIDg ) 2 1047,
1.2 ZXANEME

RNAprep Pure 35 % 20 Ml /4 B4 &L RNA 2 B
& (585 DP430, #it 5 P5215) . SuperReal PreMix
Plus (SYBR Green, % 5 FP205-02, #it 5 R6620) .
FastKing ¢cDNA 5 —#f & pi il 7 & (5785 KR116-02,
#5 R6308) .2 X Taq PCR HRIAF 11 (85 KT211-
02,4it% R4639) 1 [ b 5t R AR A= b B 42 (db 50 £ BR
A Fl3DNA Size Marker (485 C109200, it 5 490430
VDI H HE GO A B RHECA B Rl s MEM 4
T35 35 W (B2 5 KGMA41500N, #t 5 20181109) It [ 71
I Pl AR ) A R B Oy A BR A AL N A i T (1R S
SH30401. 01, it 5 DXJ0440) | tk K # BR &k & b
(DPBS) (%5 SH30028. 02,41t 5 AD15805028) Ity [
2 E HyClone A #]; Tryple Select 1 X JF ¥ I8 14 48
i g B il (525 12563-011, L5 2034512) g [ 3 [H
Thermo Fisher Scientific 22 #), i PCR ¢ (#l =5
Veriti) . ¢ 6 € f& PCR Y (#15 Stepone) M H 2 [H
ABI AW 34 H IR 73 BT R 48 (B5 Qsep 100014 H
[ 5 78 60 2R MR 4 A BR 2 D 5 B ot
B 31 (B2 NanoDrop 2000) 1 H 32 [E Thermo Fisher
Scientific 2\ A,
1.3 Gl E M

GAPDH . Hprtl F B2M 5| ¥ )% %1 % H 3 ik
[3AT R E 1) 7 31, B-actin 1 Ppia A9 514 7 %1 5% A SC
k4] RT 438 19 2 51, HPIV-2 19 31 4 )% %1 5% JH SC ik
5 1Tl 38 (9 77 50, A 51 0 340 ol R 4 B 2R W R
AWRARG . F1WFH0LE 1.
1.4 HPIV-2 B # LLC-MK2

ARREREM LLC-MK2 A Tryple Select 1X
A 2l Wy VRV 200 Ao 5 T O b S B 200 R 4 L T 4K
Jei B A0 A3 S e R T 6 PR i A0 i i R 8 X
10" /4L 7E 37 °C 5% CO, 53740 0 15 37 1 %5 40 g
Bl FLS - 9 R0 HPIV-2 F7 . BEFL 800 L. ik 7 Jlk Yo
20 L ) SR e S B (MOD B 0. 22, 78 37 °C 5% CO,

FRESF 2020 5% 49 5% 17 H

B R E 1 b, SR R I B 2 Y6 /N AR I i
1) MEM fE JJy 240 i 2 159, 9L 3 mL fE M ie# 4l
TR T =5 BRI 7 20 42 b 52 A [m) o 2 4, W e 4 AR
A 20 pg/mL FlEL 35 bk 1 40 M 2 #5941 3
mL; 1E B 40 ok BR 20 7E 4% Fh o 72 b 1] DPBS U 4%
P AR 250 I WA E WS A& 2%/
A= L7 1) MEM AE 0 40 i 2 5590, 3 L 3 mL., A4l
wE 3 ANEAL,

1 slwEal
S il BEEIG —3) PR
(bp)

GAPDH 1E [ TGCACCACCAACTGCTTAGC 87
1] GGCATGGACTGTGGTCATGAG

Hprtl 1E [ TGACACTGGCAAAACAATGCA 94
JZ [A] GGTCCTTTTCACCAGCAAGCT

B-actin 1E i) CCAGGTCATCACCATCGG 131
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T, Ppia 3 K 3 ik i F2 42 , Bactin FE [ e A F2E
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