TLIRARN 2  (Jiangsu J.of Agr.Sci.) ,2016,32(3) :668~673

668 http: //www.jsnyxb.com

RELE, Z RS ARR. FREHRAH L E W RT-PCR NSEE R B b AE 1] T340 24412, 2016,32(3) :668-673.
doi :10.3969/j.issn.1000-4440.2016.03.028

FRELEE AT EH RT-PCR ASE EH B 7% EFNI8F

RaF, RER, HHERY
(LTRSS, TR R 7500215 2. RSP MATAT A0 TRz T 5L 411 750021)

TEE. BRI W SR K A A A S ST R B TR B HL A B, S 1 0 P S R R
FISHT G E I PCR AR A B 4 0E . RIS LU R BSR4 & T 5 SIS (R IBORE B ) A0 5% iz A 44 et 3 ik
qRT-PCR T EE NS B-actin [EF-1a,GAPDH F1 SAND 1) 335784k, 11 geNorm , NormFinder #1 Best-
Keeper 2 i 1 4 76 75 4 & B 5 ] qRT-PCR 43 M RO BHAR N S 3L 6, 25 KW, B-actin BORR 2 M B b, Hiy
SAND , i GAPDH F EF- 1o BIF2E MR X R 5 [RIAs, FRR2 i N S 558 B-actin FI1 SAND 4347781 48 1 22 = B 1ads
FEF' TN A BRI AT R —3, Ui, B-actin Tl SAND MR IR BRI & B G P2 H £

ISRV N SR,
KEER. REHRWAE;, NSER,; LATYOEE R PCR
hESERS: S663.1 XEkFRIRED: A XEHS: 1000-4440(2016)03-0668-06

Screening and validation of reference genes for real-time fluorescence
quantitative PCR during grape berry development of Cabernet Sauvignon

DAI Hong-jun'*, QIN Chen-liang"*, XU Wei-rong"*
(1.School of Agriculture, Yinchuan 750021, China; 2.Grape and Wine Engineering Research Center of Ningxia University, Minisiry of Education, Yin-
chuan 750021, China)

Abstract: The change of gene expression level during berry ripening is crucial for the formation of grape fruit
quality. The selection of a suitable reference gene is an important factor for accurate gene expression analysis by real-time
fluorescence quantitative PCR (qRT-PCR). In this study, the pericarp of wine grape ( Cabernet Sauvignon) was taken as
material at different time during berry ripening to detect the expression levels of four commonly used housekeeping genes -
actin, EF-1oe, GAPDH and SAND by qRT-PCR, so as to select reliable reference genes using softwares geNorm, Norm-
Finder, and BestKeeper. The stability was found to the best in B-actin, followed by SAND. The expression of STS gene in
the pathway of grape resveratrol anthocyanin biosynthesis was analyzed, and the results indicated that the variation dynamics
of STS using B-actin as reference gene was exactly consistent with that using SAND as reference gene. Therefore, B-actin
and SAND are ideal reference genes for gene expression level analysis during grape berry development.
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Table 1 The primer sequences for the reference gene in qRT-PCR
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1.2 2 RNA BJREX
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1.3 REFK cDNA A K
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B-actin TCCTGTGGACAATGGATGGA CTTGCATCCCTCAGCACCTT
EF-la AACCAAAATATCCGGAGTAAAAGA GAACTGGGTGCTTGATAGGC
GAPDH CCACAGACTTCATCGGTGACA TTCTCGTTGAGGGCTATTCCA

SAND GCATTTGATCCACTTGCAGATAAG

CAACATCCTTTACCCATTGACAGA
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Fig.2 Melting curves of four reference genes
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Fig.3 The stablities of candidate reference genes
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Table 2 Expression stability of housekeeping genes analyzed
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SR AR M1H FaE MHEF
B-actin 0.024 1
SAND 0.034 2
EF-la 0.090 4
GAPDH 0.037 3
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B-actin SAND EF-la GAPDH
Geo HJ{H 18.17 22.71 17.86 17.43
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e/ ME 15.96 21.11 15.42 15.49
I ONIER 21.17 24.16 25.85 21.37
Frif 22 1.04 0.82 1.55 1.07
A5 Z B %) 5.70 3.61 8.63 6.14
x-fold f/ME. -4.63 -3.03 -5.42  -3.86
x-fold e RAH 7.99 2.74 253.76 15.31
x-fold FrifiE 2.05 1.77 2.93 2.10
FesE PEHE Y 2 1 4 3
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Fig.4  Expression levels of STS in different developmental

stages of Cabernet Sauvignon using S3-actin or SAND as

reference gene
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