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Comparative analysis of transcriptomes between coarse and
fine hair follicles in Angora rabbits.
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(Institute of Animal Husbandry and Veterinary Medicine/Anhui Key Laboratory of Livestock and Poultry Product Safety

Engineering , Anhui Academy of Agricultural Sciences, Hefei 230031, China)

Abstract To screen for genes and regulatory pathways that affect the diameter of Angora rabbit hair fibers,
RNA sequencing (RNA-Seq) was used to identify expressed genes in the coarse and fine hair follicles of
Angora rabbits, and differentially expressed genes (DEGs) functional enrichment was performed.
Additionally, a protein-protein interaction (PPI) network was constructed using Cytoscape to identify hub
genes involved in regulating the diameter of rabbit hair fibers. Finally, quantitative real-time PCR (gRT-
PCR) was employed for validation of the DEGs. The results showed that: 1) A total of 412 DEGs were
identified by RNA-seq. Compared to coarse hair follicles, 160 DEGs were up-regulated in fine hair follicles
and 252 DEGs were down-regulated. 2) GO functional analysis showed that differentially expressed genes
were significantly enriched in 330 biological processes, including molting cycle hair cycle, hair cycle

regulation, supramolecular fiber formation, and other articles related to the growth of coarse and fine hair.
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Additionally, KEGG enrichment analysis demonstrated that differentially expressed genes were significantly

enrichment in the estrogen signaling pathway, protein digestion and absorption pathway, endoplasmic

reticulum protein processing pathway, PPAR signaling pathway, FoxO signaling pathway, and basal cell

carcinoma pathway, which were related to the growth and differentiation of coarse and fine hair in Angora
rabbits. 3) Protein interaction network analysis highlighted SHH, LGR5, CTSB, ACTA2, and CRNN as

important functional genes regulating the structure of hair fibers. In conclusion, this study elucidated the

molecular mechanism underlying the regulation of rabbit hair fineness, identified DEGs involved in

controlling rabbit hair diameter, and discovered 5 potential candidate genes associated with coarse and

fine hair differentiation in Angora rabbits. These findings provide a solid theoretical foundation and empirical

evidence to support the breeding program of fine-haired Angora rabbits.
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Tablel Primers for quantitative real-time PCR
HE A S 51 (5" —> 3D 7K B /bp
Gene Primer sequence (5—>3") Product size
CRNN F:GCATGGAGGACAAGAATCGG 121
R: TGGGTGTGAGTTGCAGTTCC
TCHHLI1 F:CGAGCTTGCGGACTCTATCC 87
R:ATGGTGTCGGCACTGTCAAT
FABP9 F:TGAGCCTTTCTTGGGAACCT 116
R:CGCTTGGCTTCACTAACCCT
KRT27 F:GATGCAGGTTCGCAGTGACA 107
R:CCAGAAGCAGGCGGTAAGTA
KRT32 F:GGTGATGGTGCAGATCGACA 145
R:CGACTTGCACAGGGTCAGA
KRT36 F:GGGCTGCACTGTGTGGATAA 126
R: TGGGCGACATCGGAGAAGAT
KRT71 F:GCCGGTGCCAGTGATTACAA 90
R:AGGGCAGCTTCTCTACCGAC
KRTS82 F:ACACGCTGGAAGCCTACAAG 145
R:ACAAGGGCCTCCATGTTGGT
GAPDH F:AGGTCGGAGTGAACGGATTT 93
R:GATCATTGATGGCGACAACA
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Table 2 Quality evaluation of RNA sequencing data

swple  Rewdns  Clandme  Urimenopped Toutmppes | Z0V% QUK GO/%
CW1 46 831 946 46 592 452 79.14 83.51 97.95 94.17 51.52
CW2 44 593 658 44 365 132 380.73 85.88 98. 10 94.51 51.95
CW3 45901 754 45 678 284 80.12 84.94 98.03 94. 34 51.40
CW4 56 645 160 56 345 956 79.04 83.78 97.90 94.03 50. 97
CW5 49 184 246 48 940 728 77.50 83.45 98.11 94.52 52.39
FW1 48 862 232 48 608 250 79.79 84.80 98.07 94.37 51.37
FW2 53 036 724 52 769 940 76.15 82.82 98.12 94.57 53.36
FW3 49 465 202 49 233 484 78.42 84. 36 98.25 94.92 52.27
FW4 43 245 060 43 025 338 77.88 82.69 98.05 94.37 51.43
FW5 47 224 292 46 971 310 78.18 82.84 98. 04 94.32 50.42
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Red indicates up-regulated genes and green genes indicated down-regulated genes; CW : coarse hair follicle; FW : fine hair follicle.
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Fig. 1 Heatmap analysis of the DEGs in hair follicles between coarse and fine wool from rabbits



146 IS [ N SR S

2025 4F 45 30 %

ARG ARG I E) 144 B (KR T) 36 K 44>y
FE ARG EE 1 (KA P) JE R E P 41 ] 9 2 25 S 3R 08 , n
KRT38.KRT77.KRT82,KRT36.KRT32.KRT72,
KRT15.KRT79F KRT40{E4N & B4 40 40 i %

ik, KRT16 . KRT25.KRT27 . KRT21 M KRT6A 1£4l
BEREHHAPTHEL, 4MMEAMREAZEN
KRTAP26—1, KRTAP24—1, KRTAP16—1 i
KRTAPI13— 2B e BE RGP RRIL GRS,

®3 KERHBEEEHIERRIEER

Table 3 Some differentially expressed genes in hair follicles between coarse and fine wool of Angora rabbits

HE 2 B 7% S A P{a RS
Gene name log,(FC) P value Regulation
KRT38 4.741 8 1.61X107% Up
KRT77 2.180 2 2.6X107° Up
KRTS2 1.5739 2.8X107" Up
KRTS36 1.327 6 6.2X10°7 Up
KRT32 1.203 3 1.1X107° Up
KRT72 1.192 0 1.5X1077 Up
KRTI5 1.087 3 3.96x107° Up
KRT79 1.047 5 3.02X107° Up
KRT40 1.028 5 1.3X107* Up
KRTI6 —1.3340 1.1X107° Down
KRT25 —1.378 0 7.4X107"% Down
KRT27 —1.4254 1x10™" Down
KRT71 —1.579 5 1.2x10°"7 Down
KRTG6A —2.3330 5.6X107% Down
KRTAP26— 1 1.274 6 3.5X10°° Up
KRTAP24—1 1.030 8 8.4X107° Up
KRTAPI6—1 1.278 4 1.1X107° Up
KRTAP13—2 1.5753 5.3X10°° Up
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Fig. 2 GO functional annotation of differentially expressed genes
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Fig. 3 KEGG functional annotation of differentially expressed genes
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Fig. 4 Protein-protein interaction network of differentially
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(a) Comparison between the results measured by qRT-PCR and those obtained by sequencing; (b) qRT-PCR was used to verify
the expression of 8 randomly selected differentially expressed genes.
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Fig. 5 qRT-PCR verification of differentially expressed genes
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