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Figure 2 piRNA expression was repressed in the early embryos of miR-17 transgenic mice. (a) Sequences of piRNAs used in this study. (b) Fifty unfertilized oocytes (M-II)
were collected for RNA extraction, followed by real-time PCR. miR-17 transgenic mice expressed decreased piRNA (sense) levels with AAGUGC motif, but not those without
AAGUGC motif. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (c) Real-time PCR was performed on RNAs isolated from 50 sperms, unfertilized and fertilized oocytes. miR-17
transgenic mice expressed decreased sense and antisense piRNA levels with AAGUGC motif in sperms, unfertilized and fertilized oocytes in various stages. *Po0.05.
**Po0.01. Error bars, S.D. (n= 4). (d) Real-time PCR showing that piRNA levels with AAGUGC and AAAGUGCU motif decreased significantly more than those with AGUGC or
AAGUG motif, in the unfertilized oocytes (M-II) of miR-17 transgenic mice. **Po0.01. Error bars, S.D. (n= 4). (e) Injection with miR-17-5p mimics repressed piRNAs levels
in zygotes. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (f) Injection with miR-17-5p-IN increased piRNA levels in zygotes. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (g)
Zygotes (miRm+miRf) were microinjected with 2 pl control 1 (PBS), control 2 (piRNA without AAGUGC motif), and piR11-15 (with AAGUGC motif), and incubated for 96 h.
Zygotes injected with piRNAs with AAGUGC motif showed increased rates of survival and development. *Po0.05. **Po0.01. Error bars, S.D. (n= 4)

Figure 3 Retrotransposons were derepressed in the early embryos of miR-17 transgenic mice. (a) Fifty zygotes were collected for RNA extraction, followed by real-time PCR.
miR-17 transgenic zygotes expressed increased mRNA levels of retrotransposon LINE1, MuERV, and IAP. **Po0.01. Error bars, S.D. (n= 4). (b) Wild-type zygotes were
microinjected with miR-17-5p, miR-17-3p, and control oligos (left), or miR-17-5p inhibitor, miR-17-3p inhibitor, and control oligos (right), followed by incubation for 8 h and real-time
PCR. Injection with miR-17-5p enhanced, but injection with miR-17-5p inhibitor inhibited levels of retrotransposon LINE1, MuERV, and IAP. *Po0.05. **Po0.01. Error bars, S.D.
(n= 4). (c) miR-17 transgenic embryos expressed increased mRNA levels of retrotransposon MuERV in zygote, two-cell, morula, and blastocyst stage. **Po0.01. Error bars,
S.D. (n= 4). (d) Hundred zygotes were collected for DNA extraction. Methylation-specific PCR (MSP) showed that piR11 injection increased methylation levels of retrotransposon
LINE1, MuERV, and IAP. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (e) MSP analysis indicated that methylation levels of retrotransposon LINE1, MuERV, and IAP decreased
in the zygotes (100) isolated from miR-17 transgenic mice. **Po0.01. Error bars, S.D. (n= 4). (f) MSP analysis indicated that methylation levels of retrotransposon LINE1,
MuERV, and IAP decreased in zygotes injected with miR-17-5p (left), but increased in zygotes injected with miR-17-5p inhibitor (right). *Po0.05. **Po0.01. Error bars, S.D.
(n= 4)

Relationship between miRNA and piRNA
WW Du et al

1463

Cell Death and Differentiation



Relationship between miRNA and piRNA
WW Du et al

1464

Cell Death and Differentiation





Figure 5 Methylation activities of Mili and Dnmt3a. (a) MSP analysis indicated that injection of Mili or Dnmt3a into 100 zygotes enhanced methylation levels of retrotransposon
LINE1, MuERV, and IAP. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (b) miR-17 zygotes were microinjected with 2 pl control 1 (PBS), control 2 (mouse Ig), Mili, Dnmt3a, and
Mili+Dnmt3a, incubated for 8 h, followed by real-time PCR. Injection with Mili or Dnmt3a repressed mRNA levels of LINE1, MuERV, and IAP. *Po0.05. **Po0.01. Error bars,
S.D. (n= 4). (c) MSP analysis indicated that injection with Mili or Dnmt3a enhanced methylation levels of the miRNA genes in zygotes. *Po0.05. **Po0.01. Error bars, S.D.
(n= 4). (d) Injection with anti-Mili or anti-Dnmt3a antibody decreased the methylation levels of the miRNA genes in zygotes. *Po0.05. **Po0.01. Error bars, S.D. (n= 4).
(e) Injection with miR-17-5p mimic repressed methylation levels of miRNA genes in zygotes. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (f) Injection with miR-17-5p-IN
enhanced methylation levels of miRNA genes. *Po0.05. **Po0.01. Error bars, S.D. (n= 4). (g) Hundred zygotes were collected, lysed, and precipitated with antibody against
AGO2. Precipitated AGO2 pulled down more miRNAs in the zygotes of miR-17 transgenic mice. **Po0.01. Error bars, S.D. (n= 4)
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