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Selection of Control Genes in Real-time qPCR Analysis during Bud Dormancy
Release in Tree Peony (Paeonia suffruticosa)

= . =g P P =<
Zhang Yuxi~, Gai Shupeng™, Liu Chunying™, Mu Ping™, Zheng Guosheng
Qingdao Agriculture University, College of Life Science, Qingdao, 266109, P.R. China
= Corresponding author, gszheng@gqau.edu.cn; M Authors

Abstract The bud controlled by different time at 10 temperture in Tree peony (Paeonia suffruticosa) was used as test materials to
analyze its expression of four candidate control genes (B-actin, b-tubulin, a-tubulin and 60S-L4,) by using real-time quantitative PCR
(real-time qPCR). According to the analysis by GeNorm programmer, the expression stability of the four control genes tested was
different with the order of B-actin>b-tubulin>60S-L;,>a-tubulin. On the basis of the V.1 of the normalization factor, p-actin and
b-tubulin were assumed to be suitable internal control genes. At the same time, the expression of dehydrin gene was analyzed, and
the results indicated that the variation trends of dehydrin gene using B-actin and b-tubulin as control genes were extraordinary
consensus during bdu dormancy release of tree peony. Therefore, both B-actin and b-tubulin selected as internal control genes were
appropriate.

Keywords Paeonia suffruticosa; Internal control genes; GeNorm program; Real-time gPCR; Dehydrin gene
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L&' 7 F A I Ay FE At 1 5K I % ¥ 52 fE PCR
(real-time quantitative PCREXQPCR)Hi A, SLELT
PCRMGEPERIE B KUK, e 8RR 7 51 (R R
i AR T —MERER TV . AERA SISO E
HPCRIWTFT T 2 JHFF X PIE N WS R, W
18S rRNA, 3% H il i A i 2L R (GAPDH), 4%
SKIEA A FHE DR (EF-1a), 222872 2L N (UBQ),
BNzl £ 1 JE M (B-actin), #3045 2 5 K a-tubulinFll
b-tubulin4s:(Spinsanti et al., 2006; Pombo-Suarez et

(1) N 2 DR s B R AT A% 1 AR b W] B i 1%
JTERRBURE . AR EFEATEH . (H R —2
WG KW, FEAZ I NS BE R L R R AN [F]
I i R R RUAS [F] A2 BRI E AR, I
FLE 22 R K (Suzuki et al., 2000; Bustins A, 2002;

Dheda et al., 2004) .
¥t} (Paeonia suffruticosa Andr.) &5 E{&4 44
2 —, HAWSPEME. FPHE 2R R 2
LRI NARIR,  BRFE AR ARIRIRS T, 2
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i 72 SPCRECA > M JLAE 4 P N IR B AR B ik P2 1 2
LK, R GeNormAR )7/ Vi ILR ISR e % . I
HAH promie i N S35, PP K 22 25
meMﬁlfT%%%%%%FﬁﬁTﬁﬁﬁﬁ
9T, B AR — A a0 UANIE G4t PHE 2 A IR HR
BRI R N SR, X0 TR e R DA 1 36
KK, H7Rgt P 2F AR A E 2 1) 38
ORISR AE

18R 501
LINSERENFRIEREED NN REE B WiEE
18 FPCRAMTHY, BI04 e 1 AE B FE AN
min R ARG ) N S AL R T AR A o T 45 21
RISE R R IA 45 2 OC 2 . AWFFUESE T b-tubulin,
60S-Ly1, a-tubulinflip-actin 4k 1 N ZHE A, L
HFHEZ T, (B ARIRIRES) ICDNAJ HiR
s TR A (1), Ul B4R IE ) Py 2 2
I PHEZE TorP B 2k o RIS AT 758 I e &
PCR, 4MWZERIK-TEME/NTL5, Bt
GeNorm# /773 4t N 2 58 R 3Rk (M RS PRt — 25
ey, #32IEE R IA R T K h0.477 . 0.486.
0.519410.438 (&12), HII DY A 1 Hh iy 2R AK IR
4y 4y B-actin>b-tubulin>60S-L;>a-tubulin . GeNorm
B VAR H0.15, WHER Vi K T°0.15, I
WG NEn+ LN, K2, WAL BN
ZIEN . ARSI V,5=0.113<0.15, Ak af LU H
FEIE 6 R4 5E 1R B-actin Al b-tubulin g k4t PF 52 i
FHPCRH A ZBE K (K13).

124 FHiR K ZEE FRIE WK EEPCRA
K Z 5 JE T L EAR FI(WHG & B W=
HEKIE, Crt— M) ZAAE T RSN+ 215
SHEE, EMBRAEMIA, SR K %2
PIARDG . JBK ZE 7 T AR RSk s e, 78
K53 Jolp 3L I A R ORARE B 1 R 45 0 S Dl WM

K1 44 A S LIRS | I PCRES L

v : M: DL2000; 1: B-actin; 2: b-tubulin; 3: a-tubulin; 4:
60S-Ly;

Figure 1 The PCR results of 4 control genes in the peony
flower bud

Note: M: DL2000; 1: B-actin; 2: b-tubulin; 3; a-tubulin; 4:
60S-Ly;

Average expression stability values of remaining control genes
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Z 030 L—
a-tubulin

1
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Figure 2 Comparison on stabilities of four control genes

Determination of the optimal munber of control genes
for normalization
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Figure 3 Determine of optimal number of four control genes
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BRI B T AT o AR S S AN IR Th) R i Ak
HLAHEIIAESE, 393 LA B-actinFb-tubulin y 1 23
PRI W K SR FE DA R IL K-, S5 R 4. LA
PG AR P92 3 B 510 4 A ot 7K 3 22 LA )
Rk, ARG SR BEARLL, BK FIHEI{E0 d
Gt Ak PELIN AR A de i, AEARIRAL PSR A &0k
UM TR, BRI AL BN W] LG, FEPRHIAR
BRAT R B RIA S G AL FIIN ] 24 20K
I, BIRHRSE e fiebin, AL SRR B
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1.2
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0.8

0.6

0.4

0.2

0.0 : : : : -
T0 Tl T2 T3 T4

1.2
1.0
0.8

B
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0.4

1 i

0.0 : : : L=
TO TI T2 T3 T4

Fl4 HPHRAE AR R BACT AT

A PAB-actin y WZAER; B: Blb-tubuliny A 255
Figure 4 Expression analysis of dehydrin gene in tree peony
Note: A: Using B-actin as control gene; B: Using b-tubulin as
control gene
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3
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