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Abstract

Objective

About half of the human genome is covered by repetitive sequences. These sequences have a large
share in the other mammalian genomes, therefore studying this part of the genome can provide
researchers valuable information on evolution. The aim of this study was to sequencing and
assembly the whole genome of Iranian Bactrian camels to identify transposable elements and their
distribution in the genome of this species. In addition, the results of Iranian Bactrian camels were

compared with non-Iranian Bactrian camels and dromedary camels.

Materials and methods

In this study, the whole genome of six Iranian Bactrian camels was sequenced to transposable
elements identification. Iranian Bactrian camel whole genome sequenced using Illumina HiSeq
2000 system in paired-end. FastQC and Trimmomatic software were used to quality control and

quality filtering of raw sequencing reads, respectively. CLC Genomics Workbench (CLC Bio,
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Aarhus, Denmark) was used to de novo assembly of trimmed reads. Also, we used the
RepeatMasker program to search for transposable elements using a homology-based method.

Results

Results of the assembling of sequenced genomes showed that the genome size in these samples
ranged from 1.9 to 1.97 Gb. In the present study, the percentage of transposable elements for six
Iranian Bactrian camels was 29.89% on average of the whole genome. The percentage of LINE
sequences for the Iranian Bactrian camel was 17.58% on average. So, these sequences were
considered as the largest group of transposable elements in the Bactrian camel in this study. SINE
elements showed a lower number in comparison with LINEs. So that, only 3.45% of the total
Bactria camel genome length was dedicated to the SINEs. In accordance with the results of Iranian

dromedary camels, no Alu element was identified in the genome of Iranian Bactrian camels.

Conclusion

Shortage of genomic and biological information about camels is one of the inhibiting factors in
advancing the breeding goals and programs. Although this study is not enough alone, it can be a
step towards starting the production of genomic data for camels. Continuing this kind of study
and integrating biological and genomic information will provide the ground for the start of
modern breeding in Iranian camels.
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Table 1. Summary of identified transposable elements for Iranian Bactrian camels, Iranian
dromedaries, African dromedary and Bactrian camel

WlagSsd yidd Sy S5 Sl Sl S il 4ilagS > S yio polic
Bactrian camel Dromedary camel Iranian Iranian Bactrian TEs
Dromedary
Numbers Numbers Numbers Length (bp) Numbers
% % % %
sl Sl sl Jobo Sl

3.92 560273 3.43 473387 351 458654 3.46 67377795 452386.5 SINEs
0.00 0 0.00 7 0.00 0 0 0 0 Alu/B1
3.38 460330 3.38 463927 3.48 452075 3.41 66585262 446036.5 MIRs
19.32 883074 19.28 1009426 18.22 838990 17.99 350086803 847408.5 LINEs
14.82 552674 1457 642633 13.38 483215 13.28 258465049 498380 LINE1
3.92 280625 410 312130 4.20 301928 4.09 79535927 296406 LINE2
0.44 38504 044 40821 045 39626 0.44 8512683  38636.5 L3/CR1
0.14 10913 - - 0.18 13046  0.18 3382946 12883 RTE
5.81 321595 543 324636 531 286303 5.30 103030247 288798.5 LTRs
163 76625 1.72 80984 180 82052 1.80 35071484 82697.5 ERVL
231 133362 235 138020 2.45 140115 245 47788604 141298.5 ERVL-MalLRs
163 77025 107 81938 0.71 3938 0.71 13730150 39957 ERV-calssl
0.10 23095 0.00 571 0.00 0 0 0 0 ERV-calsslI
3.00 282696 3.44 341443 350 331140 3.49 68056319 331265 DNA elements
1.68 175700 1.79 186819 1.88 188154 1.88 36578908 188171 hAT-Charlie

0.68 4449 081 66902 0.74 53998 0.74 14295535 54145 TcMar-Tigger

z
33.68 2628996 33.72 2905840 32.15 2581776 31.07 603672554
Total
. o Sl adllaa ;
Jiimutuetal. oo o016 Khaltkhlallz-cl)El\glgh » &
2012 etal. Present study Reference
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Figure 1. Distribution pattern of LINE (A), SINE (B), LTR (C) and DNA transposon

elements (D) in genome of Iranian Bactrian camel (red), alpaca (dark blue), Iranian

dromedaries (green), Bactrian camel (Purple) and cattle (blue).
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