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2- Site Frequency Spectrum
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Figure 1. Results of PCA (A) and DAPC (B) analysis related to Holstein and Iranian North-West indigenous hybrid
cattles using SNP markers information
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Figure 2. Results of Admixture analyse related to Holstein and Iranian North-West indigenous hybrid cattles using
SNP markers information
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Table 1. List of identified genes related to selected regions between Holstein and Iranian North-West indigenous

hybrid cattles using Fst, XP-EHH and Rsh methods
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STAGL1 - MSL2 - ENSBTAG00000054797 - ENSBTAG00000052750 Rsb 4 XP_EHH 133.11 132.42 1
RSRP1 - SYF2 - RUNX3 - STPG1 Rsb , XP_EHH 128.56 127.71 2
ENSBTAG00000050694 - NHLH2 - CASQ2 — NGF - TSPAN2 - U6 - 7SK - Fst 28.66 27.05 3
SIKEL - CSDE1 — NRAS - AMPD1
EPS8L3 - GSTM3 - GNAT2 - AMIGOL1 - PSMAS5 - SORT1 - MYBPHL - PSRC1 - Rsb , XP_EHH 34.43 33.63 3
C3H1orf194 - TAF13 - ENSBTAG00000018806 - WDR47 - CLCC1
GLS2 - MIP - TIMELESS - APOF - APON - STAT2 - PAN2 - CNPY?2 - bta-mir- Rsb 4 XP_EHH 57.79 56.91 5
12054 - CS - ANKRD52 - ENSBTAG00000052591 - RNF41 - SMARCC2 PMEL
- PYML - MMP19 - DNAJC14 - SARNP ENSBTAG00000009051 - CD63- ITGA?
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ENSBTAG00000053012 - TAS2R46 - ENSBTAG00000051472 -
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SPINK5 - SPINK6 - SPINK7 - FBX038 - ADRB2-ENSBTAG00000052309 - Fst 60.23 59.32 7
ENSBTAG00000052607 -
RIMS1- ENSBTAG00000048046 Fst 11.7 10.63 9
RIMS1 Rsb , XP_EHH 11.7 11.09 9
U6 - ENSBTAG00000033083 FST 55.8 55.5 9
C9H60rf120 - ERMARD - ENSBTAG00000020238 - FAM120B - TBP Rsb , XP_EHH 103.5 103.49 9
LEO1 Rsb , XP_EHH 59.16 58.4 10
LYSMD2 - DMXL2 - CYP19A1-ENSBTAG00000035437 Rsb 4 XP_EHH 58.45 58.45 10
SLC30A4 - GATM - ENSBTAG00000000737 Rsb 4 XP_EHH 65.11 64.95 10
HTR3B -U6 - HTR3A - ZBTB16 - RBM7 -REXO2- NXPE2 - Rsb , XP_EHH 24.33 24.33 15
ET%EIE?GOOOOOOASSQS - ENSBTAG00000008219 -ENSBTAG00000008219 -
MIA3 - BROX - FAM177B DISP1 - CCDC185 - ENSBTAG00000007595 Rsb 4 XP_EHH 26.85 26.1 16
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5S_Rrna - TPMT - NHLRC1 - KIF13A - U6 - bta-mir-2325b XP_EHH & Rsh 40.39 39.42 23
RNH1- ANO9 - SIGIRR - IFITM3 - ENSBTAG00000053929 Fst 51 50.79 29
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Extended Abstract

Introduction and Objective: Selection to increase the frequency of new mutations useful only
in some subpopulations leaves markers at the genome level. Most of these regions are related to
genes and QTLs controlling significant economic traits.

Material and Methods: In order to detection of genetic differences between Iranian
northwestern crossbred and Holstein cattle breed, respectively number of 100 and 60 sample
from Iranian north-west hybrid and Holstein populations were used. After ensuring the distinct
structure of the studied populations, Fsr, XP_EHH and Rsb statistics were used to identify the
selection signatures and 21, 16 and 24 regions exceeding the threshold were identified as
signatures of selection respectively. These selected genomic regions were surveyed and 104 and
135 genes were extracted from the corresponding areas in ARS-UCD1.2 Bos Taurus Genome
Assembly for Fsr and LD based methods, respectively.

Results: Some of detected genes in regions under selection were involved in metabolic
pathways related to taste, smell, fat metabolic pathways, resistance to disease and reproduction
performance. Some of detected genes were involved with milk production by involving in WNT

(Wingless-type) signaling pathway. The selected genomic regions were further examined for

further analysis and finding of gene networks. These analyzes were performed by online
software related to the genomic database (DAVID). Only one significant network was identified
(p<4.5x10°). This gene network communicates with taste receptors and specially detection of
bitter tastes.

Conclusion: In addition to better understanding about natural and artificial selection effects on
the Holstein breed and Iraniannorth-west indigenous hybrid, the selected regions can helpus to
detecte QTLs and regions associated with important economic traits. In any case, it will be
necessary to carry out more association and functional studies to demonstrate the implication of
these genes.

Keywords: Holstein cattle breed, Iranian northwestern native crossbred cattle, Population
differentiation index, Signatures of selection
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