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and SPEF2 genes

Minjun Kim', Sunghyun Cho', Prabuddha Manjula’, Eunjin Cho’, Seung-Sook Lee®? , Dongwon Seo”?, and Jun Heon Lee"

'Division of Animal & Dairy Science, Chungnam National University, Daejeon, 34134, Republic of Korea
2Jisan Farm, Yeonsan, Nonsan, 32910, Republic of Korea

ABSTRACT

The K gene is well known as a late-feathering (LF) gene which is located on the Z chromosome and induces autosexing
in different feather growth-speed in the early-stage of chicks. In addition, this gene is associated with an insertion of the
endogenous ev2I gene from avian leucosis virus and incomplete duplication (/D) containing a partial fusion of sperm
flagellar protein 2 (SPEF2) and prolactin receptor (PRLR) genes. In this study, we have screened two markers that capture
the ev21 and ID region which were designed to identify the K gene distribution in the Yeonsan Ogye population to identify
the different feathering phenotypes. For the calculation of the K gene frequency, a total of 79 birds (43 males, 36 females)
were randomly investigated. If the birds have an LF phenotype, they are carrying KK or Kk+ for males and a single K
genotype for females. Whereas for the early-feathering (EF), males possess the recessive homozygous alleles, k+k+, and
the females have a single k+ genotype. In the male population, LF birds are 38 (88.4%) and EF birds are 5 (11.6%). Likewise,
in the females, LF birds are 25 (69.4%) and EF birds are 11 (30.6%). The observed frequency of LF genotype is proper to
develop LF gene-based parental line. In addition, these two markers can identify LF genotypes by identifying both ev21
and ID regions. Therefore, after phenotype validation study, these markers can be used to identify the segregation of
parental LF gene as one of the effective sexing methods for the Yeonsan Ogye population.
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Introduction
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Figure 1. The scheme of genetic structure of k+ and K gene. K locus has two allele types, k&+ and K gene. K locus
has close linkage with PRLR and SPEF2 gene on the Z chromosome. Structural differences between k+and K gene
are presence of fused dSPEF2/dPRLR region resulted by incomplete duplication region of PRLR and SPEF2 and
insertion of ev21 in the duplicated region characterized in K gene structure.
PRLR; prolactin receptor gene, SPEF2; sperm flagellar 2 gene, dSPEF2; duplicated partial SPEF2 gene, dPRLR,
duplicated partial PRLR gene, ev21; endogenous virus ev21 gene, Junction site; The breakpoint of dSPEF2/dPRLR
region.
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Materials and Methods

A AE= F =tA] 3etE] o] @A 5ol ARSERl B Alhe] @A 794 (U 36, £71 43)5 /o2 Q|Amio] &
NS AfF5to] Aol 28519t o A= 20 it PBS(phosphate buffer saline) buffer 180 ulS &3sto] sjAsH &
PrimePrep™ Genomic DNA isolation kit from blood (Genetbio, Korea)Z ©]-85}°] Genomic DNA (gDNA
Nanodrop 2000c 3-8 =A|(Thermo Fisher Scientific, USA)E- 0]-85}0] DNAS] 5ot 22-& 24310t &% gDNA
£ 25 ng/ule] w2 34 F {2492 915l -20°C ofstol] B i,

Z} 7§10l M2] ev2Izt dSPEF2/APRLRS] EAHE ER15K= primer set& THS7] 9JaliA], NCBI (https:/www.ncbi.nlm.nih.
gov)oll 27H% tlo|ejsi|o] o)A ev2] Azt -R71AHQ] JFIL-13} USIL-1 B 2] 4714 HE X54094.13 X54093. 10114 & 5513
31, Primer3plus (http://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi)oll A primer set& tizFIsIATE 2+
2 ¥PH O = PRLR SPEF2-37AAe} dSPEF2/APRLR 94 9] 714 HE-E NC_006127.5, NC_006127.5 12|11 KU553470.1
of|A] ZrQlstod primer set2 /5T Primer set®] 0|52 22 A== 7421 °1 5% ev2It dSPEFZ/APRLERY &A1
h= Junction siteQ] JS2 HH5}ICHTable 1).

~

Table 1. List of primers used to amplify targeted regions

Primer Forward/Reverse Sequence Product size (bp)
ev21" primer set

GS10 Forward TCTGTTGAGCCAGTCTTGATG 600
JFIL-2 Forward TAAGCTGTTGCCACCATCAA 196
JFIL-R Reverse ATGCCAGCTGTCAATGTTCA

JS’ primer set

PRLR-F Forward GCCTTCCCAGCTCAGATAAA 2,673
Junction-F Forward CCCATGTCTTGCCCTAAAGA 1,710
Junction-R Reverse CATTTGATGACAGGGTGTGC

'ev21 = endogenous virus 21 gene
?JS = Junction site of dSPEF2/dPRLR

A|2Fe primers- 283 PCR(Polymerase chain reaction)& 913 20 pl2] mixtureS A5t Mixturets 2 A1E 2
25ng2] gDNA, HS prime 2X premix (Genetbio, Korea) 10 pl, Z} primer (10 pmol/ul)E- 0.5 ul?] &35t o] E52 3
AEF4E H7Isko] AR S22 2742 95°CollA] 55 pre-denaturation 507 95°ColA] 15, 58.5°Col|A] 132, 72°CoilA] 28-9]
denaturation® annealing 18] 11 extension2] A 248 35 cycle BHe-3F & 72°CollA 30427t final extension 4345}
PCR %= AF2-2 TAE bufferS o]-8510] #|215t 296 agarose gelollA] A71%4-55 - S35l g S &RIsIeith
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Figure 2. Schematic diagram for PCR Amplification strategy using designed primer sets. (A) ev21 marker produces
amplicons of different lengths depending on the region that ev21 occupied or unoccupied. Likewise, (B) JS marker
generates amplicons of different lengths depending on the gene region that is Junction Site (JS) or PRLR.
ev21; endogenous virus ev21 gene, OR; ev21 gene occupied region, UR; ev21 gene unoccupied region, JS;
Junction site of dSPEF2/dPRLR, PRLR; Prolactin receptor gene.
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Figure 3. PCR genotyping results using (A) ev21 and (B) JS markers. Sample numbers are at the top of picture.
(A) PCR results showing bands derived from ev21 marker. 196 bp PCR product represents presence of the ev21
insertion region. (B) 1710 bp PCR product indicates the junction site of dSPEF2/dPRLR region.
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Table 2. Results of identifying feathering type by sex, based on the presence or absence of endogenous virus 21
(ev21) and junction site (JS) of dSPEF2/dPRLR in Ogye population

1

Sex v v ev21/)s T 7 PCR analysis’
Male 38 - - - LF
- - - 5 EF
Female 25 - - - LF
- - - 11 EF
Total 63 - - - LF
- 16 EF

'Symbols "+" and "-" indicate presence and absence of the PCR products, respectively.
’LF = Late feathering, EF = Early feathering
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Conclusion
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