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Analysis of the length of flight feathers and expression of related

genes of early and late-feathering chickens
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Abstract: Duplication of PRLR and SPEF?2 genes are the molecular basis of chicken early and late feather phenotype.
In order to explore the molecular regulation mechanism of feather type, the length of main wing feather and overlying
main wing feather of Bashang long-tailed chickens and Taihang chickens were measured at 19 and 21 embryonic
age (E), and the expression changes of PRLR, SPEF2, BMP2 and FST were detected by RT-qPCR. The results
showed that the main wing feather of Bashang long-tailed late feathered chickens was 1.35 mm longer than that of
overlying main wing feather at 19E (P<<0.05). The main wing feather of Taihang late feathered chickens was 0.42
mm longer (P>0.05), displaying the obvious late feathered phenotype. The expression of PRLR and SPEF2 in two
late feathered chickens were significantly higher than that in early feathered chickens (P<0.05). The expression
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of SPEF2 in 21E Bashang long-tailed early and late feathered chickens was significantly higher than that in 19E
(P<<0.05). The expression of BMP2 in Bashang long-tailed late feathered chickens was significantly higher than that

in early feathered chickens (P<<0.05). But there was no significant difference in Taihang early and late feathered

chickens of different embryonic ages (P>0.05). The expression of FST was the lowest in 19E Bashang long-tailed

late in chicken (P<0.05), while the expression of Taihang chicken was the highest at 19E (P<0.05). In conclusion,

Taihang chickens showed late feathering phenotype at 19E, while Bashang long-tailed chicken showed late feathering
phenotype at 21E. It is speculated that the high expression of PRLR and SPEF?2 in the feather follicles of late
feathering and the differential expression of BMP2 and FST in the feather follicles of Taihang chicken and Bashang

long-tail chicken are involved in the formation of late feathering phenotype. The findings of this experiment provide a

theoretical basis for clarifying the molecular regulation of chicken feather formation.
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Table 1 Primers used in the experiment
ElR /B SR (5'-31) FEMIREE /bp B KL /°C
Primer Sequence for primer Products length Tm
1305-S CCTCCTTGCCAAACCTTAAT
1305 60
1305-A ATCAGCCAGATCCGTCAG
857-S ACTTACTGCCAGGGTGTTGT
857 60
857—-A AAACTGCTACTCCGCTACTG
PRLR-S TGCTGGCATGAGGTATGTTGTT
123 60
PRLR-A TATTGTAGGCTTTTCAGGAGGT
SPEF2—-S CTAGCAAGCCTCCTGTCACC
90 60
SPEF2—-A AGCTAGCCACACGTTTCAGT
FST-S CTCTACAAGACCGACCTCA
279 60
FST—-A TTTCCCATCTAAGCCACA
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Fig.1 Gel electrophoresis images of feather type detection
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Table 2 Number of early- feathering and late-feathering

chickens
P
s JHS Feather types
varieties Embryo age B 8
Early-feather Late-feather
” 19 8 8
UL K
21 8 8
P 19 22 42
KATH
21 13 45
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PP P B K T KR (P<0-05)
FAN, 19E M1 LK R PING A 2 FhopK 2y B M T
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FP A KB EUR TR, 18RRI R

19E #1 I K B 18 3P0 (% 32 38 B g K P3Py
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Table 3 Length of flight feathers for early and late feathering chickens on 19E and 21E

FHP] /mm 7 F 3P /mm
RS i Length of the primary Length of the primary covert
Embryo age Varieties 183 Hespl f 35 Bl
Late-feather Early-feather Late-feather Early-feather
KX 5-22 + 0-412 4.77 £ 0-37% 3.87 + 0-39' 2.95 + 0-45'
19
KATHE 5-82+0-15® 7-72 +0-25° 5-40 +0-12" 591 +0-21°
W E KBS 9-85 + 0-61° 12-94 + 0-63° 10-98 + 0-56° 8.59 + 0-58¢
21
KATHE 8.71 +0-23¢ 13-24 £0-73" 9-14 + 0-20° 985 + 0-38°
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Fig.2 Gene expression in hair follicles of Bashang long-tailed chickens (A) and Taihang chickens (B)
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Fig.3 Differences of gene expression in follicles of Bashang Long-tail chicken (A) and Taihang chicken (B)
with different feather type
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