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Optimization of reference genes for qRT-PCR of Pleurotus ostreatus un-

der different lighting treatments
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Abstract: To identify suitable reference genes for analyzing the specific gene expression of Pleurotus ostreatus under dif-
ferent lighting treatments, the mycelium of P. ostreatus was used as the material, and 12 genes were screened from the
transcriptome data of mycelium under different lighting treatments as candidate reference genes for qRT-PCR of P. ostrea-
tus, and their expression abundance and expression stability were evaluated. The results indicated that the primers of 12
candidate reference genes had good specificity in qPCR, with single peaks in the melting curve, and the CT values of the
genes were between 18 and 26, demonstrating good gene expression abundance. The expression stability analysis of ge-
Norm, NormFinder and BestKeeper showed that the expression stability of eukaryotic translation initiation factorl encod-
ing gene(elF1), ubiquitin-conjugating enzyme encoding gene (UBC), 40S ribosomal protein encoding gene(40SRP)and
actinl encoding gene(Actinl )were at the forefront in the three analyses. The expression abundance of these four genes un-
der different lighting treatments from high to low was UBC, elF1, Actinl and 40SRP. elF'] and UBC can be used as the
best reference gene combination at the high abundance expression level of target genes. 40SRP and Actinl can be used as
the best reference gene combination at medium and low abundance expression levels of target genes.
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Table 1 Preliminary screening of expression stability and
expression levels of candidate reference genes

E iSRS SPYRILE A 5 e/ ME B
Gene name Average FPKM MEFC
SPRYp 80.75 1.25
Vps26 111.12 1.74
Ras 545.52 1.11
RNB 0.20 0.00
V-ATP 94.37 2.16
VAMP 8.71 0.00
elF1 3037.10 1.72
elF54 2311.02 1.27
Rbp 55.43 1.40
Ctsyn 75.10 1.84
Actinl 1015.17 1.73
Actin2 263.80 1.85
Actin3 63.99 2.25
GAPDH 125.39 1.70
TUB 1 698.70 1.64
UBC 3445.12 1.34
VSN 134.05 1.36
Cyp 8226.20 2.29
60SRP 1752.89 1.53
40SRP 1 606.01 1.37
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Fig. 1 Melting curves of different candidate reference genes for fluorescence quantitative PCR amplification primers
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Table 2 Analysis of standard curve and amplification

efficiency of fluorescence quantitative PCR amplification
primers for different candidate reference genes

BE bR g RV IR
Gene Standard curve mphﬁcatlon Regres§1on
efficiency/% coefficient
Vps26 1=3.143 0x+6.154 0 108 0.991 4
Ras y=3.224 6x+4.541 9 104 0.9923
elF1 y=3.019 2x+7.261 3 114 0.997 8
elF54 y=3.529 1x+7.158 4 92 0.998 6
Actinl 1=3.544 6x+7.394 5 91 0.997 5
Actin2 y=3.041 9x+7.430 1 113 0.999 5
GAPDH  y=3.181 2x+5.421 7 97 0.993 1
UBC 1=3.436 3x+5.164 7 95 0.997 4
TUB y=3.234 8x+6.922 3 103 0.994 3
VSN y=2.995 6x+5.258 2 116 0.990 8
60SRP  y=3.522 1x+4.138 7 92 0.997 1
40SRP _ y=3.537 1xt4.449 5 91 0.992 7
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Fig. 4 Analysis result of different candidate reference genes by NormFinder software

e bt 22 A R 4
Gene SD cv Ranking
Ras 0.32(1) 1.37(1) 1
40SRP 0.43(2) 1.95(2) 2
Vps26 0.54(3) 2.12(3) 3
VSN 0.57(4) 2.25(4) 4
GAPDH 0.61(5) 2.76(5) 5
elF1 0.63(6) 3.00(6) 6
Actinl 0.73(7) 3.35(7) 7
Actin2 0.78(8) 3.37(8) 8
60SRP 0.81(9) 3.59(9) 9
TUB 0.87(11) 4.08(10) 10
UBC 0.86(10) 4.36(11) 11
elF54 0.99(12) 4.60(12) 12
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Fig. 5 Comprehensive analysis ranking of different candidate reference genes
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