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Induced DNA methylation and gene silencing by targeting MIWI2 to retrotransposon in
spermatogenesis.
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The expression of long interspersed elements—1 (LINE1) and intracisternal A-particle
(IAP) retrotransposons is regulated by de novo DNA methylation during spermatogenesis. The
mouse PIWI family proteins, MILI and MIWI2, bind to piRNA (PIWI interacting RNA)
corresponding to retrotransposon genes, and play roles in gene silencing in the embryonic
testis. Unlike MILI, piRNA-associated MIWI2 localizes primarily to the nucleus. It is
thought that the MIWI2/piRNA complex acts as an effector or guide for de novo DNA
methylation in retrotransposon regulatory regions. To elucidate the function of MIWI2 in
the nucleus, I created a fusion construct consisting of MIWI2 fused to a zinc finger (ZF)
protein targeted towards the regulatory region of type A LINEl elements and tagged with a
nuclear localization signal (NLS). A transgenic (Tg) mouse was subsequently created
expressing the ZF-MIWI2 fusion protein, which bound directly to type A LINEl target loci in
the absence of piRNA. The Tg mice were crossed with MILI-deficient mice, which show a
reduction in DNA methylation in the regulatory regions of retrotransposon genes and an up-—
regulation of the corresponding transcripts. In MILI-deficient Tg mice, the de-repression
of retrotransposon genes was partially rescued in only the ZF-targeted type A LINEL
regions. Furthermore, the impaired spermatogenesis observed in the MILI-deficient mice was
also partially rescued by crossing with the Tg mice. These data suggest that the induction
of DNA methylation and the silencing of ZF target genes by ZF-MIWI2 are independent of the
presence of piRNA, and that MIWI2 plays a key role in the recruitment of some proteins
involved in the epigenetic repression of target loci in the nucleus
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~ U APIWLZ 7 X U —"Td AMILT EMIWI2IFRE TR HIED & 237 T Y . piRNA (PIWT interacting RNA) @
BEA, L ha T AR Y VERERIEIGEE O de novo DNAX F AL L | ZOFRBMAENCEE L Tnb 2 ERHEINT
W5, &I T, MIWI2D de novo DNAA FIARIZIS 1T HHERE A B H 335729, Linel (type A) OEREHIEIFEITIC A
&% %zinc finger (ZF) . BBATL 7 /L (NLS) BLOMIWI2 & DEIE Z /87 IF-MIWI2 & BT 5 Tg~ 7 R & VERK
L, MILIX#EE~DU R ERE L, fix Offfra 72 otc, TOREE, 2O~ AT, MILIXE~ U RZEBNTRD
bNDHL ba T RARY OINARA FIALRT A, Linel (typeA) FrEIICH HBEYEEL, BB MK S, &
W2, — ORI TR IR OETRFRO BILic, ZNHOFERNL MIN2IIENICE W T Y 2 X7 4 v 7 72
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