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Tablel- detected copy number variation properties in sheep genome
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Table2- Characterization & copy number variation regions in sheep genome

. sy W

(measurement item) ¢ ,.3 o511 Jlxo g apliohis J5 - Bl shas 4 . df’

Total No. CNV  No. loss Loss/gain

No. gain

Spohm el 35 21 6 8
Copy number variation region(CNVR)
(beds t52) Jgbo 5 6.25 303 141 181
Total length
(ode ) 55 Jgo Lawsio 178.61 14409 23659  225.76
Mean CNV length
30 kb <x <100 Kb 11 8 0.0 3
100 Kb <x <500 Kb 24 13 6 5

E95 (PP (09590955 b

RBoy dapjoeg)S 9y 2 £95 (PP @iF 078 (oin sl
A i MihiwgS pg33 OViS_aris_3.0 (Ll jl ool b o]
MolS & ygmmis 55 >y ajss 45 315 LS oal Cuwddy 4
S (o gt (093999)5 S g pigegyS 4 A g 0298 (ol
o= 3 (095 ahad (S A 3 g9 Al oolyj Bl
2 gl bag jos 5 a5)ls 518 G pegpilucs 5 Ko pesbiols
9 Pig—9)S Sl 4o jl wlo &8 2980 S poigeg,S slo]
gk Ohlbeyee 13 9 3950 0S8 L Lapgjges S el
bz 9ls3-20 Jobo 4 (TTAGGG)N sy ()85 sl s
5 sasls SIS s slal Sy pagbiclu ol (Ko MS) ol
el S pegbiols 40l 93 (sl pgjgeg,S ol (ileg S
5 Lancabla {55, p0) 00mb ylpgd oy ool sty 4 )
Sy yogy5lss g sl (TTAGGGIN & pg0y Jlatl JIgs
225 S g5 o Jolis |y o5 pai g Ao y23A Sy posbilis g
sl 4y Gl 5y o955 4alad (S 3l 5 £ 215
Jolis 1y poss Bygonh (2o 1o y30/T-2036/9 5 15> >lg
55 0 95 Plos e o515 oS0 S 1l (17) B e
5 92 Slallas |50l 0olatl 3)90 Gu (09,5l 9 4yl
e Lol Lkt g5 les 48 sl (12) o Kea
ol g95 &S Jb 3 0)> pgif ) FESES @5 FeST e
2l )8 egytlo g sragl (255 50 2t (SO0 e Lo

a8 Ll g6 bl oy ke (s G pgeg)S
a5 e (13) ol g g9 aalllas o (1US2) 550 iy
a5 Il 5ol )13 5 S 5 G pejsensS sy 2 58 Al
35 1y 8 il 59 Sl dilte 0 e 95 S pagesS
(19)

3- Segmental dublication(SD)

55 &5 onl plolid )3 (gt ©)18 9 c83aCGH )
g 5 ol JEBIESG P35 puolyw )3 Slogn @i 5 )
s s gy ol S1LLT) smo o pasets 5i3do 1, £55 Pl
2 ol esds sl olisS ol Jsbo g ey 00 (Lol g3
a8 Loy ol bl cur gy @CGH (ag) L auslie
sl |y 5y sl Lib 1) il Bygn b Sl
iy ol i gl )3 B! oyl LY s ol (12) S
S (8) ) So 5 (s ilg0 aalllan ;3 digas slass o 1y il
Sl 9 p555 slogy Sl ol 5 g addlbs ol 51 (69e511) oS
Cwl (S g Dilod )8 odldtw] LikwoS poif 0 dgzge g9 (olwlii
L ydin Lacgn (B g g dwsS poif ) SIS bl
Lo 5= po) s9am 5500 dnllla 13 Bl oS W s NdosS pgi)
P55 3 St LSWLLIZ gy L g 4 U127 2, (e
g9 41238 sluws (21) o Ken g 0 addllas ,3 (9)uis Slubis
LSeb0 (LS Jobo 5 jlaceis 515186 5253 wlo 5 (Sobko L
pe Jdsany silgy o gl o M plad olels jbees
9 (21) ylSan g o adllan )3 )1, 5 S L g9 2y Bl
ged S g gt 93 53 o3l )50 i el ) Cglis
2 ST ol S olSin (12) ), Kan 550 aolllas ;5 .05
2SS0 b 35 o HLisnply 5 W0g sl 5o on 3
st L gl pg55 53 00 (pluslid (slag s b amlia
ol | dlols U5 b dunlia )3 (55068 Jobo 40,5251 5.
e Liyis IS Jsb g 3hass Lloday Lol eaizalsy 31 goplsy
3 ol > Lk ) ggmdge ol S Lagl aidg
skl 39290 (KL (slagtd plpgs g Jowei o b SlS
iasls s ool )3 140,56 o

1- Btau_4.0
2- UMD3.1



1395 3y 3 o lods Bl ol 1l (0l pole sleeidssy 4ot 494

OAR26
OARZ5
QAR24
OAR2Z23

OAR21
OAR20
DAR19
OAR18
OAR17
OAR16
DAR15
OAR14
OAR13
DAR12
DAR11
DAR10
DARD9
OARO8 [
OARO7 —

OARDB ]
DARDS
OARD4 !

£35599,5

A |oss/gain
4 |oss
4 gain

DARO3 =

OAR02 =

OARD1

0 50 100

150 200 250 300

Distance(Mb)
(Mbp) alols

KdaosS poigil (Slapisag)S 59y p sogs aabd (oS w3 £95 2y wiE by -1 UKW
Figurel-the distribution profile of copy number variation regions in sheep autosomal chromosome
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Table 3- the sheep autosomal chromosome characterization for CNVR coverage
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OAR1 275612895 167855 4 0.06 OAR13 83079144 193525 1 0.2
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Introduction Recently, genomic research in livestock is focused on genomic variation and its effect on
phenotypic performance in economic traits. Copy number variation (CNV) is one of these variations in genome
including insertion, deletion and duplication of 1 kb to 1 Mb segment with more than 90% similarity. CNVs can
change gene structure and dosage, can regulate gene expression and function and (1, 4). In mammals, it is
important source of variability in genomes and it contains 0.4-25% of whole genome variation. Some researches
carried out in livestock have been demonstrated that CNV affecting genes or gene regions are associated with
several phenotypic traits. For example, CNV in intron 1 of the SOX5 gene causes the pea-comb phenotype in
chicken. CNV affects also the Agouti locus in sheep and goats and contributes to the variability of coat color in
these two species. The late feathering locus in this avian species includes a partial duplication of the PRLR and
SPEF2 genes and Dominant white locus in pigs includes alleles determined by duplications of the KIT gene (2,
5, 6). In spite of, many researches carried out in human represent association between CNV with both complex
genetic diseases and traits; however, far too little attention has been paid to CNV in farm animal. This paper will
focused on detecting of CNV in sheep genome.

Materials and method The sheep genomic DNA was extracted from blood of 360 Italian ewes using DNA
Purification kit (Promega Corporation, Madison, WI). Markers were genotyped by Illumina ovineSNP50
BeadChip according to instructions. It is containing 54,241 markers that uniformly span the entire ovine genome
(IMumina, Inc., USA). After completion of the assay, the BeadChips were scanned with a two-color, confocal
Bead Array reader. Scanned image intensities were loaded directly into lllumina’s BeadStudio 1.2 software.
When normalization was completed, the clustering process was performed to assess cluster position for each
marker and to determine individual genotypes. LRR and BAF of sample were reported. The PFB file was
calculated based on the BAF of each marker in these populations. The sheep GC model file was generated by
calculating the GC content of thel Mb genomic region surrounding each marker (500 Kb each side). CNVs were
inferred using a PennCNV (http: //www.openbioinformatics. org/penncnv/). Penn CNV quality filters were
applied after CNV detection. High quality samples with a standard deviation (SD) of LRR < 0.30 and with the
default set: BAF drift as 0.01 and waviness factor value between — 0.05 and 0.05, were used respectively. In
addition, the program argument: the “lastchr 26 in the “detect” argument were used for specific CNVs. CNVRs
were determined by aggregating overlapping CNVs identified in different animals. The UCSC table browser tool
was used to identify the gene content located within or partially overlapping with the CNVRs and DAVID
Bioinformatics Resources (http://david.abcc.ncif crf.gov) was used for further GO functional analysis, including
Gene Ontology.

Results and Discussion After all filtration 184 samples were remained. All CNVs and CNVRs found in one
sample were omitted from further analysis. Finally 904 CNVs (599 losses, 111 gains and 194 losses/gains) were
detected. The average number of CNVs per sample was 4.91, with an average length and median size of 170 kb
and 123.9 kb, respectively. 60% of all CNVs had length between 100 kb to 500 kb. This result was similar to
other research (2, and 3). After all CNVs were aggregated for the CNV region (CNVR), 88 CNVRs were
identified that 55 event were found just in one sample and were omitted. The average and median size of CNVR
were 178.61 kb and 135.25 kb. The profile of CNVRs location on Ovis_aris_3.0 genome were shown
distribution of CNVRs was not randomly. The highest percentages covering of CNVRs located on chromosomes
16, 24, 25 and 26 (0.8%, 0.9%, 0.8% and 2%, respectively). It’s similar to result of Liu et al (21). Gene ontology
(GO) analysis can provide insight into the functional enrichment of CNVs. For this reason, we ran GO analysis
using DAVID http://david.abcc.ncifcrf.gov. Two CNVRs (chrl12:481088-180295, chrl6: 385305-156698)
entirely encompassing MYOG RefSeq gene and Mi103 respectively. The gene content of the 25 CNVR s, we
used a BLASTN search for homologous human and cattle sequences using the UCSC table browser tool. There
were 110 RefSeq homologous human genes located within or partially overlapping with 16 CNVRs and
similarly, there were 40 RefSeq homologous cattle genes located within or partially overlapping with 10
CNVRs.
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Conclusion Comparing CNVs and CNVRs identified in sheep genome with CNVRs reported in cattle
showed demonstrated low level of similarity, so this genomic variation had great potential detection and using in
breeding scheme in sheep industry.
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