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Abstract Molting is a natural phenomenon that occurs in most bird species, including poultry. Birds
typically change their feathers through periodic molting. Molting has a physiological effect, leading to
the decrease in the reproductive function and diminution of egg production in hens. Indeed, during
molting, hens increase their energy consumption, causing stress. Thus, it is important to characterize the
gene expression profile before and after molting to explore the stress factors occurring during molting
and to decipher the physiological impact of molting that has been poorly investigated to date. The gene
expression patterns before and after molting were compared by using transcriptomic data produced
from the blood of 10 female long-tail chickens in the present study. As a result, the differentially
expressed genes in the blood during molting appeared to be related substantially to the cellular
metabolic process, and the cellular response to stress, as well as the Wnt signaling pathway associated
with the renewing of plumage. Further, 11 candidate genes of the biomarker associated with molting
were discovered. The functions of the candidate genes include the regulation of animal organ
morphology, multivesicular body assembly, and the negative regulation of mitotic cell cycle phase
transition. Our results provide new scientific insights into molting. These findings can be applied as
valuable genetic resources for molting, one of the crucial processes in the avian life cycle, that will be
explored in the next study.
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Fig. 1. Program process used for differentially
expressed genes analysis using RNA-seq data.
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Table 1. Summary of RNA-seq and read mapped to the reference genome from chicken (Galgal5)

Before After
SUAN T alel Female2 Female3 Female4 ~ Female5 | Female6 Female7  Female8  Female9  FemalelO
Total
raw 324,718,244 312,248,680 308,843,318 384,896,494303,887,4001305,132,820 276,924,282 290,968,476310,553,368 291,428,648
reads
Torteaid(SQC 291,726,870 279.525,018 274,376,403 344,482,362269,639,295287,618,196 261,001,136 273,539,464 292,417,051 274,117,786
(Q30) (89.84%) (89.52%) (88.84%) (89.5%) (88.73%) | (94.26%) (94.25) (94.01) (94.16) (94.06%)
Mapped | 267,056,285 254,860,938 249,051,439 313,725,976243,170,514]266,161,982 240,762,966 251,991,961 269,882,928 253,373,177
reads (82.20%) (81.60%) (80.60%) (81.50%)  (80.00%) | (87.20%)  (86.90%)  (86.60%)  (86.90%) (86.90%)
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Fig. 2. Multidimensional scaling (MDS) plot before
and after molting. The analysis can be done
using MDS plot that reflects the similarity
between molting(sample:F1~F5) and after
molting(sample:F6~F10).
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Fig. 3. Principal component analysis (PCA) plot. It
shows that the groups before and after
molting form separate clusters.
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Fig. 4. A volcano plot (log2FlodChange=1 and

p-value{0.05) of trnascripts before and
after molting. Up-regulated genes are
indicated by red dots, and down-regulated
genes are indicated by blue dots.
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Fig. 7. KEGG Pathway navigation of DEGs. The GPI
anchor biosynthesis pathway in the KEGG
pathway map.
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Table 2. Gene ontology (GO) analysis of DEGs. Only BP functional groups with EASE{0.1 are reported.

GO ID Description Count Percentage P-Value Genes
o ety ol s s T
601902188 positive regulation ofcg'lilral release from host 2 42 142 TSIE}SIEBI
G0:1903543 positive regulation of exosomal secretion 2 4.2 2.4E-2 T8G101,

VPS4B




A7 &5E =1 A A239 A%, 2022

- Whnt signaling pathway
- Regulation of animal
organ morphogenesis

‘. Negative regulation of
. mitotic cell cycle phase
1 transition

Multivesicular bdd

assembly Regulation of response

to stress

Fig. 5. The identified 119 genes with cellular metabolic process in the protein-protein interaction network

of STRING.
Color Key
T — Heatmap of 471 differentiality expressed genes
5 10 15
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After Before

Fig. 6. A hierarchical clustering heatmap of differentially expressed genes(DEGs) that
significantly before and after molting.
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Table 3. Genes which expression pattern (DEGs) has been changed by molt in at lest 10 fold changes and
whose function was putatively related to cellular response stress and to regulation of macromolecule

biosynthetic process.

Gene symbol Gene full name Chr Start End Log: fold change P-value
MED23 Mediator complex subunit 23 3 57,472,390 57,506,432 -9.89632 5.00E-05
TMEMG63C  Transmembrane protein 63C 5 39,170,119 39,179,894 -8.83638 5.00E-05
CDK10 Cyclin dependent kinase 10 11 19,004,702 19,008,792 -8.63965 5.00E-05
PLXNA4 Plexin A4 1 2,317,554 2,737,972 -8.51867 5.00E-05
CGN Cingulin 25 2,806,615 2,815,037 -7.8598 5.00E-05
WNT3 Wnt family member 3 27 1,291,171 1,312,214 5.41364 5.00E-05
ARHGAP19  Rho GTPase activating protein 19 22,356,954 22,376,065 6.49415 5.00E-05
RRP12 Ribosomal RNA processing 12 homolog 22,344,799 22,356,949 6.49415 5.00E-05
zzpp1  Zne finger ZZ-type and Ef-hand domain 19 5181 799 3232034 6.94685 5.00E-05
containing 1
ADamTslp  ADAM metallopeptidase with 28 1758751 1779652 7.94406 5.00E-05
thrombospondin type 1 motif 10
ATG2B Autophagy related 2B 5 46,490,362 46,531,868 8.51385 5.00E-05
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