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Abstract: Xinjiang inbred cattle is a population which has been highly inbred for 45 years. However, the breed origin of
this population cannot be traced back due to the lack of original records. To demonstrate the genetic background of Xinjiang
inbred cattle, we analysed the worldwide genomic information of 16 cattle breeds using principal components analysis, and
Admixture method. Furthermore, the shared SNP markers of Xinjiang inbred cattle, local Kazakh cattle, Holstein cattle, and
Xinjiang Brown cattle were extracted to calculate population genetic parameters and genomic inbreeding indicators in order
to evaluate the magnitude of inbreeding in each population. We also evaluated the relationship between inbreeding
indicators and body size in the Xinjiang inbred population. Finally, the high frequency runs of homozygosity (ROH) regions
for Xinjiang inbred cattle and local Kazakh population were selected for genes and QTL annotations. These results
demonstrate that the ancestry proportions of inbreeding breed are similar to those of Kazakh cattle. The genomic
homozygosity of Xinjiang inbred cattle is significantly higher than other populations; the inbreeding depression is observed
in body size to a certain extent because body size decreased when corresponding homozygosity increased. Totally, six basic
bio-pathways and 32 QTL regions that related to bovine economical traits were annotated. Our results provide the insights

into breeding strategies, future protection, and utilization plan design for this special genetic material-Xinjiang inbred cattle.

Keywords: Xinjiang inbred cattle; population structure; genomic inbreeding; runs of homozygosity
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Table 1 Datasets used in this study
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Fig. 1 Genetic relationships between Xinjiang inbreeding population and other breeds
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Fig. 2 Decay map of linkage disequilibrium and estimated effective population size (N) for four populations
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Table 2 Genomic inbreeding indicators for four populations

LN UL O I B BN N BN N AN BN B A BN D BN A A B BN BN N B B B BN B
12345678 91011121314151617181920212223242526272829

PRI

\ HOM% ROH%
i FHE it 22 FHME Prif 22
BRI 52 4 (XI) 0.681° 0.040 0.136° 0.079
M SR (B, TL) 0.577° 0.006 0.021° 0.013
TR 4 (XB) 0.596° 0.025 0.102° 0.060
far i H 4 (HO) 0.541¢ 0.011 0.102° 0.028

AR R B 2R R AN [ B AR {2 ) 47 7E 22 57 (P<0.05)

/N, SR0.021, ST Ac 42 0.115,

2.4

LY

AT 32 ot T SR 32 AR B MR B R 0

AW R I F s 0 4 DR S BT
K-means R2KJ5, Sil T AN AR S4 TR 55
IR LR (FR 3). G5 RN, 1E=12 AR oAtE

o,

HOM%F1 ROH % {475 (g ik /)N 5 52 B8 | T4

s =24 Aoy SRR R A 3 (T 18 =

24 AR, Jo/MEIIA T4
2.5 R A4 B FE A X i

BRI 2SR 1) ROH 4{H N 0.131, A K{HAH
0.600, iXEMA 30 M~MAM ROH EH (T 5 %
e e R A AL (B BA) . T 5% 7 2R (B 3) A 2
{E{YA 0.005, fx/chy 0.080, 7%/ KL P 20 5 [ N
ROH; & /NTF [ (K] 5B).



% 5 1

V2R 46 FIF SNP 6 F- 13 B PEAl 97 98 0T 32 4 3 R 41 2 501

®3 MEBEXFTRGFESERSHTHERTEES

Table 3 Average and standard deviations of body size parameters in different body groups for Xinjiang

inbred cattle
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Table 4 Results of GO analysis
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Supplemental Table 1 Detailed information for 32 detected QTLs

PSRN {3 & (Mb) QTL 27 ID 5*
5 20.22~48.75 PR J5 0 ) P R A O 22866
5 47.54~90.49 PRI 5 0 ] P R AR O 22864
5 48.08~48.99 SRR ERINEPS 24694
5 48.08~48.99 BHEMEARAE 24565
5 48.08~48.99 NS 24524
5 48.08~48.99 ARG ERINEPS 24695
5 48.16~48.75 PR 5 0 ) P R A O 22878
12 52.26~60.51 T W R A G 56344
12 52.26~60.51 RLIERINEPS 56385
22 31.48~34.13 RRIERIN PN 126214
22 31.48~34.13 PRALPEARAR 56 126019
22 31.48~34.13 b YERERINGEBS 126008
22 31.48~34.13 BHEMEARAE 126007
22 31.48~34.13 BEREPEIRAH 126006
22 31.48~34.13 b YERERINGEBS 126005
22 31.48~34.13 K AR AE 125994
22 31.48~34.13 AR INEPS 125993
22 31.48~34.13 PR ARAA G 125379
22 31.48~34.13 RRIERIN PN 126225
22 31.48~34.13 PRALPEARAR 56 125955
22 31.48~34.13 PRI PEARAA S 125925
22 31.48~34.13 AR PR A 56 125877
22 31.48~34.13 PRALPEARAR 56 125876
22 31.48~34.13 RLIERINEPS 126357
22 31.48~34.13 RRIERIN PR 126236
22 31.48~34.13 KA PEARAA 125992
22 33.98~33.98 RLIERINEPS 51582
22 33.98~33.98 RRIERIN PR 51581
22 33.98~33.98 (S ERINEPS 51583
22 33.98~33.98 RLIERINEPS 51580
22 8.96~41.99 RRIERIN PN 56580
22 8.96~41.99 T PR A G 56581

*QTL R4 QTL myME—iRy ID 5,
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