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Abstract: Insulin-degrading enzyme (IDE) is a highly conserved metallopeptidase that functions in the catabolism of

bioactive peptides. In our previous study, we identified a putative circular transcript in that chicken insulin-degrading
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enzyme (IDE) gene through analyzing a high throughput sequencing result. Here we set to confirm the circular transcript of
IDE (circIDE) and explore its expression regularity in normal barred Plymouth chicken. The circDE was confirmed by
PCR amplification and sequencing. The circular structure of circDE was determined by RNase R processing and reverse
transcription experiments. Then we analyzed the spatiotemporal expression pattern of circIDE and IDE mRNA and
compared the differential expression of circIDE and IDE mRNA in the normal barred Plymouth chicken and the dwarf ones.
The results showed that the full length of chicken circIDE was 1332 nt, divided form exon 2-11 of the IDE gene. RNase R
tolerance analysis showed that chicken circIDE had the general characteristics of circular molecule, and was highly resistant
to RNase R. The random primers had higher transcription efficiency than the oligo-d(T).g primers, confirming that circIDE
is a circular structured molecule without poly(A). circIDE was highly expressed in the liver and heart tissues but less in the
muscle tissues of leg and breast in normal chickens at the age of 1 and 12 weeks. The expression profile of circIDE in liver
tissue showed that circIDE level was lower inl to 6 weeks and then became higher after 8 weeks of age. The expression of
circIDE in liver tissue was significantly higher in normal chicken than that in dwarf barred Plymouth chicken (P<0.05).
This study confirmed a circIDE strucutre in chicken IDE gene and uncovered its expression regularity. We demonstrated
that the expression level of circIDE in the liver tissue was higher in normal barred Plymouth chicken compared to dwarf
species. This study paves the way for further understanding the biological function of chicken circIDE, including its roles in

regulating chicken growth and development.
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HiPure Universal RNA Mini Kit(R4130)
Column Kit(R4911)

RNase R(R0301)

PrimeScript RT reagent Kit With gDNA Eraser
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(Perfect Real Time) (RR047A, TaKaRa) pMD18-T
(6011) Trans-
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Table 1 The diet nutrition for experimental chicken
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circIDE (2) circlDE-
full circlDE )
circlDE-DL IDE
circIDE IDE mRNA (
XM_004942157.3) (IDE-DL)
GAPDH primer-BLAST
(https://lwww.ncbi.nlm.nih.gov/tools/primer-blast/)
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HiPure Universal RNA Mini Kit
1 2 3 45 6 8 10 12

RNA 1%

RNA BioTek Epoch

() (MJ/kg) (%) (%)

(%) (%) (%)

0~6 11.66 19.90 1.00 0.37 0.90 0.44
7~12 11.98 18.00 0.90 0.33 0.90 0.34
12~ 12.11 16.98 0.86 0.33 0.90 0.34
x2 SIMFIER
Table 2 Sequences of the primers used in this study
(5—>3") () (bp)
circlDE-D F: AGATAAAGAACGACCACG 50 265 Exonl0
R: CAATTCCAGTCCACGATA Exon2
circIDE-full F: TCTTCAGAAGGAGACAA 46 1326 Exon2
R: CGAATGTTTTCTGGTC Exonll
circlDE-DL F: GAAGAAGTATTGGCTGCTG 54 198 Exonll circIDE
R: TTCCAGTCCACGATATTCTC Exon2
IDE-DL F: TGGCGTATCTCAAGACCCTG 57 175 Exon22 IDE mRNA
R: GCTGGTGCCAAGTTCACATC Exon24
GAPDH F: AGGACCAGGTTGTCTCCTGT 57 153 Exon7, 8

R: CCATCAAGTCCACAACACGG

Exon9
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Fig. 1 Diagram of chicken circIDE gene and the locations of the primers used in this study
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Fig. 2 Cloning of the full length of chicken circIDE gene and validation of the circIDE structure
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Fig. 4 Spatiotemporal expression of chicken circIDE and IDE mRNA
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