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Screening of reference genes of different abundance using gene
expression microarrays
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[ Abstract] Objective Based on the data detected using gene expression microarray, to select multiple reference
genes and use them to quantify transcriptome genes of different abundance in the mouse liver tissue. Methods To detect
global transcriptome genes in the mouse liver tissues using gene expression microarray. All the genes were sorted into differ-
ent groups according to their expression level, followed by coefficient of variation (CV) analysis. Real-time quantitative
polymerase chain reaction (qPCR) and geNorm software were used to further identify the reference genes. Results The
expression levels of over 60,000 genes were obtained from microarray screening, and divided them into low, moderate and
high expression groups. Finally six reference genes were screened, i. e. Casp2 and Lrrc14 as low abundance, Nrdl and Tr-
pcdap as moderate abundance, and AtpSal and Clu as high abundance genes. Conclusions The six reference genes de-
rived from microarray data can be used to accurately quantify the global transcriptome genes with various expression levels.
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Mouse; Liver
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Tab.1 Candidate reference genes obtained from microarray gene expression analysis

SRRETESE

e AR i . . SRR Eik7Z)e2]l
Gene names Accession number Microaray n'ormahzed Microarray % CV Primer sequences
mean signal
Sgsm3* NM_134091 4.6781 0. 0060 F.:5"-GCTTTGCCAATGTGAACAGCA-3’
R:5'-CCCTGGCAGTAGCCAATCTC-3’
Lrrcl4® NM_145471 5.4821 0.0071 F:5'-ATGCATTGCGGGTTCTGGA-3'
R:5"-GCAATGCACGTTCTGGCTAC-3’
Klel® NM_001025358 6.7043 0. 0075 F:5"-GGAGAAGACTTCCGGCCAC-3’
R:5-CGTTCAGGAGGTTAGCTGCAT-3’
Madd?* NM_001177719 5. 8586 0. 0075 F:5'-GCGTTCGTGGCAATGATCTAC-3'
R:5"-AATGATGTATGGGGTTGGAGCC-3’
Casp2*® NM_007610 5. 5063 0. 0075 F.5'-CTACATGACCAGACCGCACA-3’
R:5'-CTACGCAGGAGTCTGTGACC-3'
Ap2b1® NM_001035854 9. 8082 0. 0060 F:5'-CTCTGCGGGATCTCATAGCA-3’
R:5'-GTTGCTGTTTGGGTGAGACT-3’
Rpn2® NM_019642 9.5187 0. 0064 F:5'-CGAGGGCTCTACTTCTGACA-3’
R:5'-TAGCATGCTCCAGCTTCACT-3’
Nrd1® NM_146150 9.7829 0. 0067 F:5'-CCGGGACATCCTATGGGGA-3’
R:5-CCAGAATTCTCTCAGTCTGGCA-3’
Kpna6" NM_008468 8.3489 0. 0068 F:5"-CTTGCAGTTAGCAACCACGC-3’
R.:5-CCACAAACCGATCAACTACTCC-3’
Ppil2® NM_001252444 8. 1725 0. 0069 F.5"-TCAATGTTAGCAACTTCTTCCATGT-3"
R:5"-AGATGGGTCTTGTTTGGCCTT-3’
Wnkl1” NM_001185020 9.5934 0. 0072 F:5'-GGTCTGGCAACTCTAAAGCG-3’
R.5’-CTCCTCATACATCTCAGGAGCC-3’
Hars® NM_008214 8. 6236 0. 0072 F.5"-GGGCTTGGGAGACCTAAAGC-3’
R:5'-CGAGCAAGGCTCAGGTCAAA-3’
Trpcdap” NM_001163452 10. 7860 0. 0073 F.5"-ACAGCGACTCTCATTGAAGACAT-3’
R:5"-AGCTGCTGCTGATCGAAATTG-3'
Fthl© NM_010239 17. 5757 0. 0007 F.5'-GGAGCATGCCGAGAAACTGA-3’
R:5'-TCTCCCAGTCATCACGGTCT-3'
Mgst1 ¢ NM_019946 16. 3563 0. 0009 F.5"-ATGATGTTCATGAGCTCTGCG-3’
R:5'-TCTTGGCATTCTCTCCCTTGC-3'
Ppia® NM_008907 15. 3299 0. 0020 F:5"-AAGGGTTCCTCCTTTCACAGAA-3’
R:5'-CTCCGTAGATGGACCTGCCG-3'
Clu® NM_013492 15. 6279 0. 0033 F:5'-CGCAAGTCCTTGCTCAACAG-3’
R:5'-TCCCTAGTGTCCTCCAGAGC-3’
AtpSal® NM_007505 15. 4005 0. 0041 F:5"-GGTGATGGTATTGCGCGAGT-3’
R:5'-TCGGGTTCCAAGTTCAGGGA-3’
Vin* NM_011707 16. 1719 0. 0044 F.5"-TGCCTTCACTCGCATCAACT-3’
R:5'-CCATCCTCAAAGCGCCAGTA-3’
Acaa2® NM_177470 17.7825 0. 0047 F:5"-GGCTCTGGTTTCCAGTCCAT-3’
R:5’-TTCCTCCACACAAGACGACC-3’
Gapdh® NM_001289726 18. 3204 0. 0008 F:5'-CTACCCCCAATGTGTCCGTC-3'
R:5-CTCAGATGCCTGCTTCACCA-3’
B2m! NM_009735 19. 9287 0. 0106 F:5"-GGTGCTTGTCTCACTGACCG-3’
R:5-GCAGTTCAGTATGTTCGGCT-3’
Acth? NM_007393 15. 4203 0.0177 F.5"-GCCTTCCGTGTTGGTGTGAT-3’
R:5'-TGGGGTACTTCAGGGTCAGG-3’
Tirc! NM_011638 7. 9606 0. 0635 F:5'-AGTGTCAGAAAACCCAAGAGGT-3'

R:5'-CAATAGCCCAGGTAGCCACTC-3'

o, RRBRPEER b, HRBKFIER o RRBRPER d. FEHNSER,
Note. a indicates low expression genes; b indicates moderate expression genes; c indicates high expression genes and d indicates traditional reference
genes.
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Fig.1 Distribution of the mouse liver gene expression abundance
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Fig.2 Candidate reference genes of the mouse liver tested by qPCR.
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candidate reference genes according to their increasing expression stability from left to right.

Fig.3 Stability analysis of candidate reference genes
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