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Abstract: Based on efficient and convenient characterization, the quantitative real-time polymerase
chain reaction(qRT-PCR) technology is widely applied in gene expression analyses. Currently, one
important strategy of result data processing is expression data normalization based on internal refer-
ence genes. In this study, 694 stably expressed genes were identified in the RNA-seq data from the
spores of Penicillium expansum in different growth stages. Through qRT-PCR experiments, the gene
expression levels of 14 randomly selected genes, including Knrd, Isyl, Spt5, Nuch, Hpl, Hp2,
Whth , Hp3, Gph3, Pwi, Taf4, Hp4, Asy and GTPase, were determined in P. expansum after 6,
12, 24, and 36 hours cultivation in PDB medium at 4 °C and 25 ‘C, respectively. Analyzed through
geNorm and NormFinder, Isyl, Spt5, Nuch and Hpl were proved to be suitable as internal reference
genes. Using Isyl and Spt5 as internal reference genes, the expression profiles of Gh30 gene were
verified in P. expansum of different growth stages at 4 ‘C and 25 °C, respectively, showing consistent

expression profiles. The results could provide well internal reference genes for molecular studies on
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P. expansum, and an efficient method for the exploitation and verification of internal reference genes.
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2 GO:0005488 Binding 15
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F 2 RNA-seq H#EH 14 MEENSERMRIEKTE
K FH i ke PRI TS
25°C8h 25°C12h 4°C8h 4°C12h FHE
Knrd PEX2- 102720 61.38 58. 67 69. 50 59. 49 62.26+4. 96 0. 08
Isyl PEX2-072240 117.70 123. 28 138. 83 130. 20 127.5049. 12 0.07
Spts PEX2 062890 55.53 56. 24 49. 93 51.19 53.22+3.13 0. 06
Nucb PEX2 110680 50. 81 43. 87 53. 56 47.70 48.99+4. 17 0. 09
Hpl PEX2- 018900 28.58 28.55 28. 82 27.99 28.4940. 35 0.01
Hp2 PEX2-025670 11.41 10. 08 12. 84 10. 60 11.23=£1. 20 0.11
Whth PEX2- 045070 117. 83 121. 46 96. 17 105. 89 110. 34411. 55 0.10
Hp3 PEX2 - 041850 46. 85 54. 64 50. 93 44, 26 49,1744, 56 0. 09
Gph3 PEX2-099300 89. 82 97.09 89. 90 82. 39 89. 80+6. 00 0.07
Pwi PEX2 020760 70. 33 73.52 83. 15 79. 36 76.5945. 75 0. 08
Taf4 PEX2 043060 49, 88 50. 71 58. 41 56. 18 53.80+4. 16 0. 08
Hp4 PEX2-064170 49. 95 44,73 56. 66 44, 33 48.92+5.76 0.12
Asy PEX2- 060800 85. 20 101. 68 79. 80 93. 85 90.1349. 63 0.11
GTPase PEX2 053800 1 971.02 1 640. 67 1734.11 1 501. 09 1711.724197. 61 0.12
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o F3:CGATGCCGTGGCTACTGAT ‘ F10: CAAATCCCTCCAAATCCAACT
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F4; TCACCGAGGAACAAGTCAAAGA ‘ F11: GCAAGGCGAGCACAGTATCAC
Nuch R4:GAGGCCAATCAACACGGATC Tast R11:CGAAGGAATCCGAACACCAA
F5:GGTAGCTTGACTAGCGGGTTC F12.GCCACCCTTCACCAGCAGTA
Hpl R5: ATCCAACTGTCGTTTGTGCC Hpd R12.CGGGTGCTTGAAGTGACAGG
F6: TACAGTGCCATTCCTACCAACC F13: ACCGGCGAAATTCTGCAC
Hpz R6:CATTGAACCAGTCCAGCGATT Asy R13:GTTCTTCCCACTACCGTCCC
F7:CAAGAAGCGTGTTAAGGAGGC ) F14:GTGTCTGCGAGAACATCCCC
Whih R7. TGGTTTCCAATGCCCGTAG GTPase R14;:GAGGTTCTTCTTGCGGTGGA
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