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Understanding of totipotency through characterization of interactions between
transposable elements and early embryos
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Result 1: Many animals have a conserved adaptive genome defence system known

as the Piwi-interacting RNA (piRNA) pathway, which is essential for germ cell development and
function. Disruption of individual mouse Piwi genes results in male but not female sterility,
leading to the assumption that PIWI genes play little or no role in mammalian oocytes. With an
improved high-quality genome assembly and annotation of golden hamster, we were able to generate
PIWI-defective golden hamsters, which have defects in the production of functional oocytes.

Result 2: Zygotic genome activation (ZGA) is a critical step that promotes totipotency. MERVL is
transiently upregulated during ZGA. Although MERVL expression is widely used as a marker of
totipotency, the role of this retrotransposon in mouse embryogenesis remained elusive. We were able
to demonstrate that MERVL expression is essential for accurate regulation of the host transcriptome
and chromatin state during preimplantation development.
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Table 1. The statistics of the genome assemblies

Ensembl reference (MesAurl.0) DNA zoo (Hi-C, MesAurl.0_HiC) Our draft genome
Number of scaffolds 21484 22 22
Total bases 2504925039 2351 684 983 2302785 321
Max length 79 790 405 158 839 776 155812073
Min length 1000 29 446 437 29820 714
Average length 116 595 106 894 772 104 672 060
NI10 30 845043 5 158 364 997 2 155489 353 2
N20 24 332 566 15 157 194 130 3 153 247 738 3
N30 19995379 26 133100 194 5 130 365 707 5
N40 16 574 428 39 124 260 332 7 122 808 942 7
N50 12753 307 57 119733 378 9 116 281 491 9
N60 10 749 540 79 111 148 667 11 108 846 491 11
N70 8492120 105 107 481 000 13 105 528 230 13
N80 5360393 141 87 854 995 16 85318 168 16
N90 2084 661 212 85557910 18 83767 106 18
N99 3663 9798 29 446 437 22 29820714 22
Number of gaps 216216 199 141 594
Total bases of gaps 428 748 785 17% 367 776 424 16% 5784938 0.25%
Max length of gaps 43810 43172 48 182
Average length of gaps 1983 1847 9739
Number of unanchored contigs 21762 3775
Total bases 141 734 268 234152039
BUSCO complete 3671/4104 89.4% 3991/4104 97.2%
BUSCO fragmented 3722/4104 90.7% 4028/4104 98.1%
MesAurl.0.HiC identity (%) 99.86%
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