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Abstract: Nervilia plicata is a rare southern Chinese herb. The study on the plant at molecular level is hardly seen.
Real-time quantitative PCR (qQRT-PCR) has been widely used in plant gene expression analysis, but there is a lack of
research on it in N. plicata, which limits the progress of related work. Based on the previous researches, nine candidate
reference genes, including Actin, GAPDH, TUA, UBC, UBQ, EF-1a, EF-1f, CYP and RPL, were screened out from the
transcriptomic sequencing data. In order to select suitable reference gene in N. plicata, qRT-PCR technique was em-
ployed to detect the expression levels of the candidate reference genes in leaf, petiole and corm tissues of the plant. Af-
ter analyzing the expression levels, the stability and comprehensive analysis of nine genes in different tissues, the most
suitable reference gene was obtained. Finally, the most suitable reference gene was validated using NpDFR, Np3GT that
related to anthocyanin synthesis. Results showed that the expression stability of EF-/ o and CYP was similar, with the
best overall stability. When using either EF-/a or CYP, or the combination of them, as reference, the expression patterns
of NpDFR and Np3GT in different tissues were consistent with the transcriptome sequencing results. This indicates that
both EF-1 o and CYP can be used as reference genes in N. plicata for qRT-PCR. This study would provide a basis for fur-
ther research on the molecular mechanism of genes related to the pharmacological effects of N. plicata.
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Tab. 1 Primer sequences for nine candidate reference genes

P S (5-3) FBUCE
Gene Pri (5-3') Product
rimmer sequence length/bp
Actin F: ATGGTTAAGGCTGGTT 139
R: TTAGATTGGGCTTCGTCA
GAPDH  F: ACGCAATCACTGCCACTC 270
R: TCCCTCAGACTCTTCCTTTAT
TUA F: GTTCAGCATCAACCGACTC 140
R: ACCACAGCATCCACCTTT
UBC F: GGAAGAGGTTGATGAGGGAC 193
R: ACAGTTGGCGGCTTATTT
UBQ F: GGCTCCAATTCTGTAATCC 291
R: TTTGCCAGTGAGGGTCTT
EF-la F: GCGGAGATCCTGACCAAG 210
R: CGTCTGCCTCATATCCCTGA
EF-1p F: ATGGCTATCTCCTTCACAA 131
R: GTTACAGCGGCATAAACT
CcYp F: CTGGCGGTGAGTCTATTT 116
R: CTGTGACCCATTCGTGTT
RPL F: GCGTTCACCGCAAGCACA 147
R: GGGACCAGTAACCAGAAGCAA
1.2.4 qRT-PCR A Z 5| ¥ ¥ ackabm 1A
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M: DL500 DNA marker; 1: Actin; 2: GAPDH; 3: TUA; 4: UBC;
5: UBQ; 6: EF-1a; 7: EF-14; 8: CYP; 9: RPL.
1 9 MEZENSERELE PCR =4 Bk
Fig. 1 Electrophoresis of PCR amplification products of
nine candidate reference genes
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Fig. 2 Melting curves of nine candidate reference genes

®2 INMREANSERYBHE
Tab. 2 Amplification efficiency of nine candidate
reference genes

| PR (e LEESEAY

Gene El% K R?
Actin 120.60 -2.9071 0.9949
GAPDH 100.10 -3.3192 0.9932
TUA 99.58 -3.3320 0.9959
UBC 93.72 —3.4823 0.9944
UBQ 91.36 —3.5481 0.9906
EF-la 99.64 -3.3306 0.9908
EF-1p 91.96 -3.5309 0.9917
CYP 91.21 -3.5524 0.9932
RPL 97.49 -3.3836 0.9969
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The line inside the box indicates median, the upper and lower edges
of the box indicate the third quartile and the first quartiles respec-
tively, and the horizontal line above and below the box indicates the
maximum and minimum limits respectively.

B3 INMRENSERECESH
C, values distribution of nine candidate
reference genes

Fig. 3
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AC, values distribution of paired candidate reference genes
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B 5 geNorm 5 NormFinder 243 73+ HE 9 4
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Fig. 5 Average expression stability M and stability values

of nine candidate reference genes analyzed by geNorm and
NormFinder respectively
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Fig. 6 Pairwise variation values calculated by geNorm
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Fig. 7 CV and SD of nine candidate reference genes
calculated by BestKeeper
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Fig. 8 Comprehensive analysis by RefFinder
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Fig. 9 Relative expression levels of NpDFR and Np3GT normalized by different reference genes in N. plicata
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