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Reprogramming into induced totipotent stem cells by maternal factors
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The purpose of this study is to reprogram mouse embryonic fibroblasts into
totipotent stem cells. Each lentivirus to express 23 maternal effect genes was infected in MEFs
together with Yamanaka’ s 4 factors to generate iPS cells with a higher potency. The reprogramming
efficiency was clearly enhanced by some of them. Moreover, some of the iPS cells significantly more
expressed a series of genes specific to embryos at the 2 cell-stage, and the cell population of the
cells expressing the genes was increased. To test totipotency, either iPS cells or ES cells that
were generated by using maternal effect genes from CAG-EGFP transgenic mice were combined with
wild-type mouse embryos at the 8 cell-stage. The GFP fluorescence was carefully observed in inner
cell mass and trophectoderm of the blastocysts. The results implied that a few cells might be
contributed to the trophectoderm and that some of the maternal effect genes might play an important
role for the acquisition of totipotency.
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# Name Functional annotation Developmental arrests
1 Bnel Zinc finger protein 2-cell stage embryo
2 Glisl Zine finger protein
3 Tet3 Hydroxylation of SmC Embryo
4 Pgc? DNA methylation Blastocyst
5 Hsfl Heat shock protein 2-cell stage embryo
6 Taflb TBP-associated factor
7 Zarl Zinc finger protein 2-cell stage embryo
8 Zar2 Zinc finger protein
9 Lin28 RNA-binding protein
10 Filia Complex with Mater Blastocyst
11 Floped Complex with Mater 2-cell stage embryo
12 Mater Translational control 2-cell stage embryo
13 Padi6 Complex with Mater 2-cell stage embryo
14 Tle6 Complex with Mater
15 Brgl Chromatin remodeling 2-cell stage embryo
16 Dnmtlo DNA methyltransferase Blastocyst
17 Kdmlb Histone 3K4 demethylase
18 Nobox Homeobox, oogenesis Blastocyst
19 Importin7  Importin o family 2-cell stage embryo
20 H33 Histone 3.3 Blastocyst
21  TH2A/B Histene variants Blastocyst
22 Hira Histone chaperon
23  Npm2 Histone chaperon 2-cell stage embryo
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