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Deletion detection and functional annotation of chromosome 1
substitution strains from Chinese wild mice
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(Institute of Biological Sciences and Biotechnology, Donghua University, Shanghai 201620, China)

[ Abstract] Objective Deletion detection and annotation of 18 lines from the population of specific chromosome
1 substitution strains ( PCSSs) derived from Chinese wild mice based on whole genome re-sequencing data. Methods
Whole genome re-sequencing of the 18 lines were performed on the Illumina Hiseq platform. SpeedSeq software was used
to detect the deletion after read alignment. Further annotation was obtained using SnpEff software. Results 13 803 dele-
tions were identified among the 18 lines, the length of deletion was ranged from 51bp to 70 kb, among them nearly 50%
were less than 500 bp. Through functional annotation, we found most of the variants were located in intronic (50.361% )
and intergenic (28.745% ) regions. However, we also identified 31 protein coding genes harboring loss-of-function dele-
tions. Among them, 3 genes were associated with human diseases, 7 genes were participated in 11 KEGG pathways.
Conclusion The chromosome 1 of PCSSs harbors abundant deletion mutations which can be used as genetic markers in
genetic studies.
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Tab.1 An overview of the DNA sequencing statistics and chromosome 1 deletion called from 18 lines

oz B al Q30 B 5k L1 BILSPS L 481 WPRE  fukfiE  BRKE E F-HE i chrl LAY
guti;i;l Yield % of > =Q30 Mapping Average Number of ~ Maximum Median Mean % Accounted
: /Gbases Bases rate depth/x deletions length/bp /bp /bp for chrl
B6-Chrl P 105.78 84.09 99.92 33.38 4573 40 112 1768 491 4. 14
B6-Chrl ™ 120. 70 93. 60 99.91 40. 01 4958 68 164 1732 448 4.39
B6-Chr1 ¥ 105. 85 85.02 99. 94 34.16 4521 40111 1765 473 4.08
B6-Chr1'* 93.10 81.50 99. 90 30. 12 4550 60 390 1813 504 4.22
B6-Chr1'% 106. 30 83.91 99. 94 33.58 4370 60 390 1757 482 3.93
B6-Chr1/? 98. 43 83.74 99.92 31.04 4542 66 693 1784 484 4.15
B6-Chr1*M 126. 34 80. 14 99.92 36.29 1510 24 387 2110 613 1.63
B6-Chr1™ 135.30 93.90 99.91 47.36 4642 60 389 1756 452 4.17
B6-Chr1 " 91. 60 80. 80 99. 88 29.39 4591 69 356 1777 491 4.17
B6-Chr15MX 92. 65 85.63 99. 93 30.2 4708 40 111 1766 483 4.25
B6-Chr15Y 96. 80 80. 80 99.92 30. 41 4668 40 110 1757 488 4.20
B6-Chr1™ 95.10 80. 90 99.91 32.01 4716 40 108 1749 473 4.22
B6-Chr1™ 101. 88 86. 37 99.93 32.84 4528 37 724 1785 492 4.13
B6-Chr1*? 107. 74 87.09 99.93 35.19 4811 61 957 1754 473 4.32
B6-Chr1™* 127.90 93.50 99.91 44. 54 4926 40 112 1714 452 4.32
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B6-Chr1 %! 118.38 84. 41 99.92 37.49 4820 40 111 1758 471 4.33
B6-Chrl1##2 128.90 93.70 99. 89 45.01 4897 40 112 1712 458 4.29
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Fig.1 Size distribution of the identified deletions
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FHl Ko il % AL
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S SI gl ::; Z; é; [c\? 3 2; 2' 3_prime_UTR_variant 53 0. 168 1%
Vig g9 2 3 2 2 5 2 2 5_prime_UTR_truncation 42 0. 133 g
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B6-Chrl /J\ ﬁ:{‘ EFI ’ Ej j\ ;,é pr] SE S ﬁ *H 3€ ( OMIM : non_coding_transcript_variant 31 0. 098 1%
607688) E[':J GLgny % s ;H\:% 28 /I\ﬁl\ﬁ ?‘ é\ﬁ — splice_acceptor_variant 145 0. 460 =2
634 bp B2k 15 9 AL A BRI £ K A plos oo 163 0454 K
e e e e splice_region_variant 345 1. 095 1=
(OMIM6136]1 ) ,ETEE%%%%M%%{}J‘%E@ start_lost 1 0. 003 =a
Pipnl4 FEH | HEE 3 A4 8158 @ % 5 (B6-Chrl ™ stop_lost 3 0.010 1
/J\ ﬁ) N ﬁﬁ—%%l"ﬁg? H @%2 ( OMIM . 126700) \]%{ transcript_ablation 199 0. 632 1=
e e Ay \ N upstream_gene_variant 2651 8.413 1%
1P PR 75 25 A AiE (OMIM - 235400 ) LA K A7 i 4 G 1
T e T R S e aE22 G qE4  GF qel  qAl g3 qnd qi5  qns
i ﬂ?.ﬁilﬂkb . 37_1’:6 kb : H?.Aﬂlﬂk‘b : ﬂ?,édlﬂ kb i 87,442 kb 1 37_44‘4 kb i 37_44‘5 kb i 87.418 kb i 87, ﬁl[l kb
B ] L 3 ] ol
deletion in B6-Chr1QP
—_—

deletion in B6-Chr1YX

T B B3 H Gigy2 ZEPRE R, T8 H B6-Chrl O Fl B6-Chrl ™ §h B TE Gigyf2 3L 1Bk 578
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Note. Show in upper panel is part of Gigy/2 gene model based on Ensembl, lower panel are deletions in B6-Chrl  and B6-Chrl ™ lines.
Fig.3 An exon loss of Gigyf2 gene in B6-Chr1?"and B6-Chrl " lines
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Tab.3 The annotation results of KEGG pathway
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