











Relationship between miRNA and piRNA
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piRNA sequences
Ctrl-1, piR_000008: UGUUUUACAAGGUUGAGGAGAUAUGUC
Ctrl-2, piR_03998! IGUACAGUCAGGGACUGAAUGUGGGUGGGU
Ctrl-3, piR_039793: AGAAAAGGGAGUCCCUCAGAAGCUGGGA
Ctrl-4, piR_000162: AACAGGUCCACGUGACUGGAUAAUGUAGGU 7:
2
L7}
miR-17-5p : CAAAGUGCUUACAGUGCAGGUAG <
P4
piR-11, piR_016177: UUCAAGUGCAGGUUUCAGAAUACCACCCUG 'né
piR-12, piR_032457: UAAGUGCCAAAAAAAUCCUCCCAGAAC 2
piR-13, piR_035143: UUUAAGUGCAAUAGUAAACUGACUAGGGUU =
piR-14, piR_035599: UAAGUGCAGAGUUAUCCAAAGGGGUUUC E)
piR-15, piR_007338:  UAAGUGCAAGAUACAUUCCAUUUCUGUUCUG
piR-16, piR_007341: UAAGUGCCAAAUUGUAUAGUAAGUCUUGAU
piR-17, piR_008969: UCAAGUGCAGGUUUCAGAAUACCACCCUGA
piR-18, piR_011791: UAAGUGCAAAGGAUGGAAAUCUUGUUCCCUC
piR-21, piR_000680: CUGCACUUAAAUAGGGGCCAGCUCUUUGU
piR-22, piR_010902:  GGCACUUACAGAAUUAUUGUUGGAACCUGCA
piR-23, piR_028428: UGCACUUAAAUAGGGGCCAGCUCUUUGUGUU
piR-24, piR_029619: UCUGCACUUAACUGAUCCAGAGGAUUGCUA
piR-25, piR_009820: UGCACUUGAAUAAUAGCUCCUGGCUUUGUC
piR-26, piR_012887: UGCACUUUGAAGUCCUAGGAGGUACCCACC
piR-27, piR_014260:  UGCACUUUGACCCAGCGUGCGUGCACGUCCUC c
piR-31, piR_004320: UAAAGUGCUCCCAGAGCUGGUUCCUCA
piR-32, piR_004321:  UAAAGUGCUGAAAGCCUUCUGAUUCUGAGU
piR-33, piR_016315: UAGAAAGUGCUGGGUGAUUGCCUUCCCcCCCC -
piR-34, piR_003105: UGCAAAGUGCUUGGCUCCUUUUAAUUGGUA S
piR-35, piR_036990: UCUCACACAAAGUGCUUUUUAACUGUGAGG g
€
piR-41, piR_002263 : UGAAGUGACGUGCCCAGAGUCACACAGGUC o
piR-42, piR_007335:  UAAGUGAACCUUGGUUUGCUGCUCAAGUGC H
piR-43, piR_039592: UAAGUGUGCAUAGCUGAUCCGAGAUGUUGC o
piR-44, piR_002845: UGAGUGCACUUUUUAACUGUCCUAUGACGC s
piR-45, piR_008470: UAGUGCAGAGUUCUAUCAGACCUUCAAAU et
piR-51, piR_004568: UGGAUACCUCCUAAGUGCCAAAUUGUAUAGU <2(
piR-52, piR_005346:  UGGUGAAUGUAAGUGCCCUGGCUAGGUUG z
piR-53, piR_005780: UGUGAAACAAAAGAAGUGCCACACAAGCC =
o
piR-61, piR_007335: UAAGUGAACCUUGGUUUGCUGCUCAAGUGC &
piR-62, piR_021961: UUCUAGACUAAGUAGGACAUCAAGUGCC =
piR-63, piR_024564: UGUAACAGAUGCCCGAGGAACCACAAGUGC 5
€
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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. **P<0.01. 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. *P< 0.05. **P<0.01. 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. **P< 0.01. 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, MuERY, and IAP. *P<0.05. **P<0.01. 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. **P<0.01. Error bars, S.D. (n=4). (f) MSP analysis indicated that methylation levels of retrotransposon LINE1,
MuERYV, and IAP decreased in zygotes injected with miR-17-5p (left), but increased in zygotes injected with miR-17-5p inhibitor (right). *P<0.05. **P<0.01. Error bars, S.D.
(n=4)

<
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-I1)
were collected for RNA extraction, followed by real-time PCR. miR-17 transgenic mice expressed decreased piRNA (sense) levels with AAGUGC maotif, but not those without
AAGUGC motif. *P<0.05. **P<0.01. 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. *P<0.05.
**P<0.01. 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-Il) of miR-17 transgenic mice. **P<0.01. Error bars, S.D. (n=4). (e) Injection with miR-17-5p mimics repressed piRNAs levels
in zygotes. *P<0.05. **P<0.01. Error bars, S.D. (n=4). (f) Injection with miR-17-5p-IN increased piRNA levels in zygotes. *P<0.05. **P<0.01. 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. *P<0.05. **P<0.01. Error bars, S.D. (n=4)
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Figure5 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, MuERY, and IAP. *P<0.05. **P<0.01. 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. *P<0.05. **P<0.01. 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. *P<0.05. **P<0.01. 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. *P<0.05. **P<0.01. Error bars, S.D. (n=4).
(e) Injection with miR-17-5p mimic repressed methylation levels of miRNA genes in zygotes. *P<0.05. **P<0.01. Error bars, S.D. (n=4). (f) Injection with miR-17-5p-IN
enhanced methylation levels of miRNA genes. *P<0.05. **P<0.01. 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. **P<0.01. Error bars, S.D. (n=4)
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