PEEZ 20244E 1 8 $55% 85 13 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 1 +269 -

HYASLATR N EE PCR ASEETHIE
WA 2, PEE 2, FHAS, BRI, ke

L HR A RS AR R RSB, Hl M 730070

2. TRASHEY S ERE G, Hl 20 730070

3. PEEEFERE B ACT R YR 2T, dbst 100193
4. HIRAQ R AR BT, HW 22M0 730070

W E: BHHY EdSERUOLER PCR (quantitative real-time PCR, qRT-PCR) ik 24 dngelica sinensis N [FAT L fa5E
RIEPINSER . FHiE DRFEAKY. B0RE. HREA LM AR MEEMOMRL, XSRS AEIE AR 13 ME
EASEREA 1 A Sl Lsh & AR R R RIEKF#IT qRT-PCR #ll, FIH geNorm. NormFinder. BestKeeper. AC:
RefFinder AT REACPRITAETE. &R AFRMET 14 Mk NS ER R EMAAEREZER, ACT7. UBC32.
UBC26 1 UBC7 53y AR R BB BRI . LA A AR S R P A E NS R EEFIG AT AR T
wiERIN SR, HKCH RPL3 Al UBC26.. #8518 Jadh— Al 24 5 7= B A0 i B U FE b i B R R R R B S %

KA M ASEER; gRT-PCR; JERIERIL; AR FAGREE; HIWEM, fhdE

FESES: R286.2 XEkFRRRS: A XEHS: 0253 -2670(2024)01 - 0269 - 10
DOI: 10.7501/j.issn.0253-2670.2024.01.027

Selection of reference genes for quantitative real-time PCR analysis in Angelica sinensis
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Abstract: Objective Selecting the stable expression of reference genes in different materials of Angelica sinensis by using the method of
quantitative real-time PCR (qQRT-PCR). Methods The different growth stages, vernalization temperatures, tissue parts and bolted /unbolted
plants were used as materials, the expression levels of 13 candidate reference genes obtained from the transcriptome database and one Actin
gene reported in previous literatures were quantified by the QRT-PCR, and the stability of expression levels was analyzed by the software of
geNorm, NormFinder, BestKeeper, ACt and RefFinder. Results There were significant differences in the stability of the 14 candidate
reference genes in the different samples. The genes ACT7, UBC32, UBC26 and UBC?7 were the most stable reference gene in different
growth stages, vernalization temperatures, tissue parts, and bolted/unbolted plants, respectively. The EEFIG gene was the most stable
reference gene in all materials, followed by the RPL3 and UBC26 genes. Conclusion These findings will provide a critical reference for
further detecting the gene expression during the formation ofyield and quality ofA4. sinensis.
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Table 1 Detailed information of experimental samples
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Table 2 Sequences of primer used in the qRT-PCR analysis

WS A Isoforms = S1MFH (5°-3) =K fop
ACT7 Isoform0016078 F: TCCAGGCCGTTCTTTCACTC 154

R: TCAGTCAGATCACGACCAGC

UBC2 Isoform0057795 F: CCAACAGTGCGTTTTGTGTCT 164
R: GCAGGTGAATTTGGATTCGGG

UBC7 Isoform0053782 F: GGGTTCAGCCTCTCAAGCAA 200
R: TTGGGTAGTTGGGCGGAAAG

UBC26 Isoform0009132 F: GGAGCTCAAGTTGGCTGTCT 177

R: TCCCTTCTGTGGAGGTGGAA
UBC32 Isoform0048917 F: GAAAGGCGTGTTCTTGCAGT 144
R: AGCATCCTGTGCAGAACCAA

RPL3 Isoform0021716 F: CTTGGAAAGACAGGGCAGGA 180
R: CAGCAGAGACTGGCGAAGAG

RPL374 Isoform0026020 F: AAGTGTCACAGCACAGCAGA 119
R: GGGAGGGCCAAAGACTCAAA

RID2 Isoform0049525 F: GCCAGAACTTCAAGCACCAC 185
R: CGCTAAGCCCTGATCCACAA

NACO71 Isoform0026745 F: GCTTCCACCCTACCGATGAG 159
R: CTCCATGTCACCTTTTGGGA

NACO78 Isoform0017076 F: CCAGGAGGGCAGAACAATGA 195
R: CGCAGTGACGTGGATTGAAC

NAC087 Isoform0009911 F: TATGGTCCCGATGCCAATCC 187
R: CGTCCCAAGTTCCACAACCA

REFAI Isoform0037665 F: CCCTGTTGGACGTGTTGAGA 196
R: TGAGGCAACATAACCACGCT

EEFIG Isoform0037665 F: GTCCCAGCAGCCAAAAAGTC 101
R: TCTGCCTTGGGCAATTCCTT

ACT 2 [ SCHRES) F: TGGTATTGTGCTGGATTCTGGT 109
R: TGAGATCACCACCAGCAAGG

2.3 BARSHR
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Fig. 1 Agarose gel electrophoresis of total RNA from different samples
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Table 3 Scalar equations, amplification efficiencies and

correlation coefficients of candidate reference genes

WS N AR PR % R
ACT7 Y=-2.353 8 X+24.28 98.13  0.9925
UBC2 Y=-2.298 5X+21.20 10142 0.983 6
UBC7 Y=-2.3317X+21.84 99.42  0.984 8
UBC26 Y=-2.247 9 X+25.63 10462 0.9532
UBC32 Y=-2.386 0 X+26.07 9631  0.998 1
RPL3 Y=-2.353 8 X+23.07 98.13  0.9930
R(ﬁﬁts 74 Y=-2.187 5 X+29.67 108.71  0.989 1
R,iZ@z ‘ Y=-2.248 5 X+27.57 10458  0.967 0
Ngﬁmgl Y=-2.320 6 X+28.20 100.08  0.990 6
N? 0?8 Y=-2.348 3 X+27.57 98.45  0.999 1
NEEO& Y=-2.303 3X+27.26 101.12  0.983 5
Réiiw Y=-2.367 5X+24.22 9735 0.996 7
EES 16‘ Y=-2.334 9 X+26.50 9923  0.9956
A Y=-2.379 9 X+26.09 96.65  0.9956
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Fig.2 Melting curves of 14 candidate reference genes
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A-ARKRENB, B-REFLIRE, C-AFHLEA, DAMZEHRMEMMAE, E-HTASLIFER.
A-different developmental stages, B-different vernalization temperatures, C-different tissue parts, D-bolted and unbolted plants, E-all the experimental samples.
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Fig. 4 Expression stability of candidate reference genes analyzed by geNorm
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3.4 NormFinder 551
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