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Abstract

Objective

The importance of wool has led to extensive research on its structure and genetic since decades
ago. ldentifying genes affecting economic traits is one of the most important goals of breeding in
sheep. The genetic and functional potential of genes can be used to obtain animal products with
the best quality and quantity. For the analysis of large data, sequencing software is cost-effective,
which has greatly helped to understand the mechanisms and genetic background of various
phenotypic traits in sheep. Identifying different characteristics of candidate genes and types of
genotypes related to important phenotypic traits is essential in animal breeding. Therefore, the
aim of the present study is to identify the genes affecting the production of wool fibers in sheep

based on the functional analysis of those genes.

Materials and methods

In order to identify genes affecting wool fibers in sheep, the data used in this research were
downloaded from the GEO database with access number GSE85844. In the current study, the
criterion for selecting genes is the expression difference in the range 0.3 < LogFC <-0.3 and P-
value at the 5% level. After identifying and specifying the genes with significant difference
(increased and decreased expression), DAVID database was used to analyze the ontology of
genes. In order to investigate the interaction and relationship between the genes, the STRING
database was used and the Cytoscape software package was utilized to analyze the created

network.
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Results

1008 genes with different and significant expression were identified (p<0.05). Genes with Log
FC <-0.3, have low expression and their number was 431, and genes with Log FC > 0.3 have high
expression and their number is 577. The ontology results for CHRD, PLOD1, BMP4 and ITGA5
genes showed that these genes are effective in the pathways related to hair morphogenesis and
construction, hair follicle regeneration and development and density of skin.

Conclusions
Selecting to improve the quality of wool produced in sheep by using these findings will accelerate

the genetic progress of related breeding programs.
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Figure 1. Distribution of genes with increasing and decreasing expression, High expression

genes in red and low expression genes in blue

Wil e SNl (glopucns g odzmn (J5Sle loaSd il 5 430 sl (Sl joiilses )138lp 5 S Cytoscape

opl 8,5 )18 oolil 3y90 asliy ol (6395 loie 4 3,8 OBl L als ye 5 &S a5 (SzKlarczyk et al. 2011)
3l o [(Farhang et al. 2016) ;15 co 45 pawys 4 )13 3939 dogrye (sloyy5 yd &S (Kiwwon (ljee olol o daliy
sl Co3Sye 9,500 oy b blsyl as s el p aSs 9 Gl CYTONCA a5 APPS 3l g 5l ass sl
42> &5 Wgd oo 03> LS Atz yob 4 (Gl CojSye 9 ;00 slao)S L L) aeps Jlai e ol 4 ad ol

(Hessani et al. 2018) x)ls 4 )3 gy (SausS J 8

Ml 15 03l 135 lor (slmodls ) AhaosS > iy B god g 15, 01555 S ol JgSlon iy pimies ooyt k>
Slei oo JUid 1y sdas Cun g3 )5 o gl JJUT ya a8 1,8 exliel 3)90 9 (5y9lzex GEO (closls oL I L5 3540
)

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



BN,

(YELY 3mU F 0,loud V0 0,93) (5559UiS (55950 gu dlxe

s,

pgd Wl oo cuwd 4 Fold Change o, Jlade wlol p &5 Cundg dia b 93 cpo (55 olo ©olds Sy 5l swess gl
Lo ol glis Jgl 2,509, 5 (Wicik et al. 2016) 6luix (g3l sl uonad 5 (55 oo ol (392 Sl sime I (aesS
ol Log FC <- 0.3 L a5 (p<0.05) si ololis jls gxe g ciglite olo b o5 Voo h dlaws a5 8,5 15 wyp 390
290 030l ()3 (90 Sl Sl 1 53 4l (anl B 05 ol el ookt Blawo e 3 S 05 ol S5 ple
oS 55 et Ay 4 Bgb 00 055 DNA (slaai) )3 o8 (Ssf (sloas” aly y ol oy ol 5l (90,8 Jguanmo S5 b
Vanderpool et al. )us salys o055 39390 15 (ol clacwigd ol dgg 4 el o5 o 0956 § Slusgas ¢ Lgb o
WaSs ol 53 33,5 plosl S0uSy HUS )3 bagj den ddlas b o3 o |y Sl ol uiline &) 55 wala (sloaSus (2004
B Lasye by olo pubass 4yl adlas ,3 (Molinelli et al. 2013) 5,8 o 518 (o 30 i o bl
Soe slayy; (BEIWeenness) wl cojS pe 9 (DEGree) as > ululy odd lo wolite slayys by 65l (g9 3 o
el oS pe g )b )8 puits (Soluon 13 05 (T L oS oS slas sl ©)le ey b Cloal iy SUI
W3 o Ut 1) 3365 00 )18 SIS S il (sladgs (59 e (2 F0UsS 59y 2 Jb S bo)S o & (Sldd blus s
(Vg ¥ JSs)
Gl Glp b gd gl Wlons S3Y Jods 0 1 cpyido b olays odd o3> grusgs (sla olol 4 angi b
QoY 93 3l py3gie > LB pydg5e g a9kl dxwgs > oy owl & ol oL ITGAS  BMP4 PLOD1 4y CHRD
=L 5l e Sl 30 Cromd 93 oyl ol aBl LS5 Aiis SSE Pl e (S0 5 &S St 5 Mol ©lads s
>,Sles .(Goonewarden et al. 2002) .xloss a5 diuon (gladid, jl Cuond 93 yo Nyl 0 339 4 1y o b py>
Mo g5y p LmOT Sloybys o 500 Glalllas ) g Cawl o 03)91 Y Jos 0 Cla slayi b s o ond aslis (SS5elgw
Gilwil pd s clays slolis cas YN0 Jlo o o) Ken g LiU oS clasdllas ;5 o jlo o0 b ] a4 0ss oy oty
iy BUI i b g s Gaal8l ) 0F ol ag 0l a3l o) s> BMPA 5 il sidnS )5 oty slaJsSsd Lo

35 iy By pd (60b) LB 43a5 D LEE e Sdalie aulys 5 GLUT-1 5 .(Liu et al. 2015) s)ls s

S oo W] ik My 5D (65 St i (65 5] A Canss de] (sl

Y

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

VE+Y 0l

wamsml,

GCG

0315 . hwsS > iy DU U i po allld ly B sl y) 4 Sanigp ieSod p dSiud LY SIS

il o Bl g (SUS il s i Lo )5 55,5
Figure 2. The protein-protein interactions network has shown the down-regulated genes

associated with wool fibers in sheep. The larger size of the nodes indicates which is the most

regulated
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Table 3. Known biological function associated with hub genes

Gene symbol ;b Gene description . chwog Major gene function (GO) 5 Lol 5,Slee

BMP4 bone morphogenetic protein  endoderm development, mesodermal cell
4 fate determination
ITGAS integrin subunit alpha5 wound healing, spreading of epidermal cells,

endodermal cell differentiation

GLUT-1 glutamate-cysteine ligase cysteine metabolic process

modifier subunit

COL4Al collagen type 1V alpha 1 chain collagen-activated tyrosine kinase receptor

signaling pathway

POMC proopiomelanocortin glucose homeostasis
SSTR5 somatostatin receptor 5 glucose homeostasis
PLOD1 procollagen-lysine,2- epidermis development

oxoglutarate 5-dioxygenase

COL3A1 collagen type Il alpha 1 chai cerebral cortex development
CHRD chordin mesoderm formation
TGFB3 transforming growth factor  positive regulation of collagen biosynthetic
beta 3 process
ACVR1B activin A receptor type 1B hair follicle development
COL3A1 collagen type Il alpha 1 chain cerebral cortex development, skin

development, collagen fibril organization

INSR insulin receptor glucose homeostasis

HSPAS5 heat shock protein family A cellular response to glucose starvation
(Hsp70) member5

LUM umican collagen fibril organization
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