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Abstract Repeat elements especially the transposable elements TEs are very important in the eukaryotic genomes
contributing to the variation in genome architecture and being involved in wide ranges of biological processes such as gene
mutation or activation and various types of diseases. In the present study the TE content type copy number subfamily
divergence rate and average length were investigated in the panda genome based on 2 strategies the library based strategy of
RepeatMasker RM and the de novo based strategy of RepeatScout RS . The 2 strategies were compared and the results
showed that the copy number of most TEs annotated by RM were significantly more than that by RS whereas RM identified
less copy number than RS in some TE subfamilies. Moreover RM successfully identified much more TE subfamilies than
RS and the average length of each type of TEs annotated by RM was longer than that annotated by RS. In addition we con-
structed 3 400 consensus sequences of giant panda repeat elements using RS and 20% of which were different from consen-
sus sequences of those elements in the database thus might include panda lineage specific repeat elements.
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Table 1 Statistics of 3 400 consensus sequences of repeat elements built by RepeatScout and annotated by RepeatMasker

CIC-S 2 sl WK JLlF R EEERNS i TR Bl o E
Type of repeats Subfamily Number of elements Length occupied/bp Percentage of total bases/%
SINE 722 108 892 18.36
MIRs 7 660 0.11
LINE 1177 280 196 47.23
LINE1 1159 277 525 46.78
LINE2 16 2517 0.42
L3/CRI 2 154 0.03
LTR 1017 165 298 27.87
ERVL 224 33 373 5.63
ERVL-MaLRs 205 27 625 4. 66
ERV_class 1 566 98 105 16. 54
DNA #% i+ 177 32 050 5.40
hAT-Charlie 96 9 815 1. 65
TcMar-Tigger 61 20 338 3.43
Small RNA 772 112 717 19. 00

2.2 2PAENKEREERFINERSIT
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T 39 064 £5.25 035 4% scaffolds |, X RM fEH
HILFH) S T AEXS RS SR T 174028, KL RS

Es R P RERE R R C T R 8L 1 922 054 4
(£2), /42y 30% py 8 2 P51 REw RS 151, {HC
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Table 2  Statistics of repeat elements in giant panda genome scaffolds annotated by RepeatMasker and RepeatScout

RepeatMasker A9 7F RepeatScout Y73 BE RepeatScout 3F RepeatMasker f%7F B¢ A1t

RepeatMasker RepeatScout RepeatScout annotated by RepeatMasker Total

Scaffold % 39 064 25 035 23 552 81 467
HE TN 3474 463 2 728 748 1 922 054 —
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Table 3 Statistics of repeat elements in giant panda genome re-annotated by RepeatMasker

R IFHIFE WK JLAF A KE A2 E 43 b

Type of repeats Subfamily Number of elements Length occupied/bp Percentage of genome/%
SINE 1259 550 196 077 701 8.53
MIRs 518 019 74 928 047 3.26
LINE 1 368 483 485 877 641 21.13
LINE1 845 680 372 861 674 16.21
LINE2 440 147 97 673 224 4.22
L3/CR1 59 729 10 845 646 0.47
RTE 21 331 4287 834 0.19
LTR 413 355 124 726 037 5.42
ERVL 125 574 41 788 910 1.82
ERVL-MalLRs 190 857 53 872 030 2.34
ERV_class 1 68 323 22 964 349 0.10
DNA ¥4 fE+ 380 310 73 109 235 3.18
hAT-Charlie 218 358 39 098 389 1.70
TcMar-Tigger 59 463 15 527 384 0.68
Small RNA 34 540 2 588 169 0.11
Satellite 42 8 208 0.00

%4 1L RepeatMasker {£4 4> 3 T B 451+ RepeatScout ;BRI KM ERATEFT

Table 4 Statistics of repeat elements in giant panda genome annotated by RepeatScout based on RepeatMasker

AT FPHIHY WK PIRLE e YRS Hi SR A

Type of repeats Subfamily Number of elements Length occupied/bp Percentage of genome/%
SINE 427 086 66 944 971 2.91
MIRs 17 761 1137 364 0.05
LINE 1018913 333 697 266 0.01
LINE1 1017 309 333 603 740 14.51
LINE2 1 604 93 526 0.00
L3/CR1 0 0 0.00
LTR 334 194 52 424 025 2.28
ERVL 70 777 11 109 761 0.48
ERVL-MalLRs 188 849 29 220 872 1.27
ERV_class 1 73 042 11 700 558 0.51
DNA ¥ fE+ 139 277 15 699 631 0.68
hAT-Charlie 110 728 10 073 840 0. 44
TceMar-Tigger 17 526 4 836 792 0.21
Small RNA 2 581 230 452 0.01
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Fig. 1

Distributions of the transposable elements (TEs) in the top 20 TE-densest scaffolds in giant panda genome annotated by 2 strategies
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Fig. 2 Divergence rate of various types of transposable elements in giant panda genome annotated by RepeatScout (A) and RepeatMasker ( B)
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Fig. 3 Copy number of various types of transposable elements subfamilies (the top 20 richest) in giant panda genome annotated
by RepeatMasker and RepeatScout
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