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�� �� 

 

� Ƕǀȩɇ<�Ƽ£´:ʡ·ůğQ·�MĐ�;ȩɇ6�M�f�Vg�V{

X;Ƕǀȩɇ<�âơɆ:Ŝŷ&NMĮûǶǀȩɇ:ǺƧ*M�ĮûǶǀȩɇ

<�Ɇ;šȝ:ºȻ*MƲȩɇʇQĀLʓFJ�:Ŝŷ&NM$7�ȌKN5

�M�Ʋȩɇʇ¦:<Ƕǀȩɇ;ȀǶ:ũɨôß9ǃŬĔį�ċDN5�L�

-;�ʢ<ǶǀȦáǭǾȂ9ʡ·į;ȀǲQǑŬð&,MƺɈQƄ37Ɂ�K

N5 /�śȍγĺ6<-;Éɥʡ·įQćĸ*M/G:h_��w�`Qɠ

��Ʋȩɇʇ:ËĘ*MǃŬĔį;�1ǶǀȦáǭǾȂʡ·į6�M vasa 7

nanos;ʌÛǑŬð:ũɨ9ʌÛæťĔį7(5˝ȗˌ;ǃŬĔįQćĸ(/�

$NK;�1;�36�M ovo mRNA<�ovoʡ·į�KʌÛ&NM�ovoʡ

·į<�úŜŷʝȖ6Ï!ʌÛÄʜn�|_ʇ Ovo-B 7ʌÛźæn�|_ʇ

Ovo-A�&K:ɡȄ;ŜŴŜŷ:ʰ¢*MʌÛǑŬðn�|_ʇ Svb 7��˚

ȗˌ;SUl�Y��Qc�u(5�L�-NK<ǭǾȂ9 DNAʣá:ȭĆ*

M$7�ğČ&N5�M�$ND6:�RT-qPCR (Reverse Transcription – 

quantitative Polymerase Chain Reaction) :JLĮûǶǀȩɇ:��5<

ovo-B mRNA�ÑøȂ:Ȁǲ(5�L�ovo-A mRNA;Ȁǲ<-; 1/100Ȗŗ

6�M$7�ǃŬ�J?ɆŬ; Ovo-Bn�|_ʇ;ƺɈQʲĻ(/ĠĆ:<Z

h7�h7H:ǶǀȩɇQċD9�Ƕǀŋ:9M$7�ȏ&N5�/�(�(�

�ĮûǶǀȩɇ:�"MǃŬ Ovon�|_ʇ;Ȁǲ��ǃŬ Ovo-BQƺɈʲĻ

(/ĠĆ;ɡǲě��ĮûǶǀȩɇ:��5ǃŬ Ovo-B�ȀǲQæť*M ǒ

ʡ·į�<�+NHƜK�:&N5�9�2/�Ƥȍγ6<�$NK;ǤQɮ
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ƨ*M$7:JL�ĮûǶǀȩɇ:�"MǃŬ Ovo;ƺɈQƜK�:*M$7

QɵE/� 

� Ȟ�:�ĮûǶǀȩɇ:�"M Ovon�|_ʇ;ȀǲQƜK�:*M/G�

ovo;by�ˇĜ: EGFP̞ enhanced GFP˖Qyq_U�(/ȦȰQǸ�5ɭ

ľQ�$92/�Ovo-A, Ovo-B, Svb;Õ5� EGFP7;ɞĆn�|_ʇ79

M ovoB-Nterm-EGFP ȦȰ6<�Ŝŷ&N/ȇš�KɆȀǶơʯQʙ)5Įû

Ƕǀȩɇ;Ʈ:Ovo-EGFPf`v��Ȁǲ(5�/��Ɨ�Ovo-A;E�EGFP

7;ɞĆn�|_ʇ79M ovoA-Nterm-EGFPȦȰ6<Ovo-EGFPf`v��

C7R8ƱÞ&N9�2/�¶�;$77�svb mRNA�ĮûǶǀȩɇ6<Ʊ

Þ&N9�$7QɁ�ĆP,M7�ĮûǶǀȩɇ6< Ovo-Bn�|_ʇ�Ñø

Ȃ:Ȁǲ(5�M7ȭɾ³"KNM�D/�ǃŬ�J?ɆŬ Ovon�|_ʇ;

ȀǲƝơQɽB/7$O�ɆȀǶơ;ĮûǶǀȩɇ6<ɆŬ; Ovo-EGFP;Ȁ

ǲ<P+�6�L�ǃŬ:Âȯ&NM Ovo-B�ÑøȂ:Ȁǲ(5�M$7�Ɯ

K�:92/� 

� Ȟ¬:�Ovo-B7ƃŻȂ:Ï!ʌÛźæĔį Ovo-A;ʝéȀǲ:JL�ǃŬ

Ovo-B n�|_ʇ;ƺɈʲĻQ�$92/�-;ȭƪ��h6<�µŔɜ�K

ǶǀȦá;ȩɇƒ�ǜń(�Ĩ!;ŷɜ<ǶǀȩɇQƻ ¡ĭ792/��Ɨ�

Zh6<�µŔɜơ:�ƝȂ:ǶǀȦá;ȩɇƒ�ƠŲ:ǜń(/��-;š

ēŦ(5ĭŬQH3ŷɜ792/��ʢ;�h�ĭŬQH3$7�Zh;ŷɜ

6<¡ĭ�ɪKN9�2/$7<�Òɠȍγ7Ǆʎ(5 Ovo-B;ƺɈʲĻîƪ

�ř�$7�ûĔ7Ɂ�KNM�(�(9�K�ǃŬ Ovo-B;ƺɈʲĻ:JL

�h:��5¡ĭ;ɡǲě�ɭľ&N/$7�ɆŬ Ovo;ƺɈQũɨ7(9�
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Zh6H�ƝȂ:ǶǀȦá;ȩɇ�ǜń(/$7<�ǃŬ Ovo;ƺɈ�Zh7

�h;Ƕǀȩɇ;ȀǶ:ũɨ6�M$7QŚ!ȏď(5�M� 

� Ɵš:�ĮûǶǀȩɇ:��5ǃŬ Ovo-B:JLæť&NMʡ·įQćĸ*

M/G�ǃŬ Ovo-BƺɈʲĻɆ�J?ƽŐɆ�KĮûǶǀȩɇQj�l�n�

6÷ʽ(�¤ɂ;t��h_��t��Q�U_�S�Uɮƨ:JLǄʎ*M

77H:�GO (Gene Ontology) ɮƨQ�$92/�ǃŬ Ovo-B;ƺɈʲĻ:

JLȀǲ�ģì(/ʡ·įȽ:<�¦ɆɗŬȫȺ;ȀǶ�ȟȫȺ;ȀǶ�ɋ;

ŜŴŜŷ98½ȩɇ;ȀǶ:ʰPMʡ·į�ƠŲ:Ĩ!ċDN5�/��Ɨ�

Ȁǲ�ǜń(/ʡ·įȽ:< piwiQċFt��h�m�;ʌȕźæ:ʰPMʡ

·į�Ĩ!ċDNMÎĉ��2/�ǃŬ Ovo-B;ƺɈʲĻ:JLȀǲ�ƠŲ:

ǜń(5�/t��h�m�;ʌȕźæ:ʰPMʡ·įpiwi�aubergine (aub)� 

tejas (tej) <ǶǀȦá6˒Ȁǲ*M$7�ğČ&N5�M� 

� �ɱ;ȭƪ<�ǃŬ Ovo-B��ĮûǶǀȩɇ¦:��5�ǶǀȦá:˒Ȁǲ

*Mʡ·į;ȀǲQÄʜ(�ʘ:½ȩɇ;ȀǶ:ʰPMʡ·į;ȀǲQźæ(

5�MĂɈŬQȏď(5�M�ĮûǶǀȩɇ:�"Mʡ·įȀǲ7ɆÕ½:�

"Mʡ·įȀǲQȴȼȂ:ɮƨ(/±�nQåǸ(�$;ĂɈŬQƱɴ(/7

$O�ɆÕ½:ǄB5ĮûǶǀȩɇ6Ȁǲ�˒�ʡ·į;Ĩ!<ǃŬ Ovo-B:

J25ʌÛ�Äʜ&N�ʘ:ɆÕ½6Ȁǲ�˒�ʡ·į;Ĩ!<ʌÛ�źæ&

NM$7�ƜK�792/�$;$7<�ǃŬ Ovo-B�ĮûǶǀȩɇ;ȀǶ:

ũɨ9ʡ·į;ȀǲQÄʜ(�½ȩɇ;ȀǶ:ũɨ9ʡ·į;ȀǲQźæ(5

�M$7Qȏ(5�M�Ĺʺ:�ǃŬ Ovo-B :JLȀǲ�Äʜ&NM 16 ʡ·

į;ƺɈQǶǀȦá:��5ʲĻ(/7$O�53;ʡ·į6<ŝ˂�ɪKN9
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�2/H;;�˛3;ʡ·į6ŷɜ�Zh7�h7H:¡ĭ79L�˞3;ʡ

·į6�h;ŷɜ�¡ĭ792/�$NK;ȭƪ<�ǃŬ Ovo-B�Ƕǀȩɇ:

ũɨ9ʡ·į;ʌÛæť:ʰP25�M$7Qȏ(5�M� 

� Ƥȍγ:JLǃŬOvo-B; ǒʡ·į7(5piwi�Ɩ/:ćĸ&N/$7:

JL�¶ç;ȍγȭƪ7ĆP,5Ɂ�M7�ǶǀȦáǭǾȂʡ·į6�M piwi, 

vasa, nanos �ǃŬ Ovo-B :JLæť&N5�M$7�ƜK�:92/�$N

K˚3;ʡ·į<ʜðȂ:ŕ!ǶǀȦáǭǾȂ:Ȁǲ(5�M$7�K�Ƕǀ

Ȧá:�"M ovo ʡ·į;ƺɈH²;ïǬ6Åı&N5�MĂɈŬ�Ɂ�KN

M�Ĺʺ:��Vh; ovoZ�l�`6�M Ovol2;ƺɈQƻ!7�ɆȀǶơ

:ĮûǶǀȩɇƒ�ǜń*M$7�ƜK�:&N5�M�$NK;ȭƪ<�Ƕ

ǀȦá;ȀǶʝȖ:�"M ovo ;ƺɈ�ʜðȂ:Åı&N5�MĂɈŬQŚ!

ȏď(5�M� 
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 � �� 

 

� Ƕǀȩɇ<�Ƽ£´:ʡ·ůğQ·�MĐ�;ȩɇ6�M�$;J�9ǭƾ

9ɈëQƠ*MȩɇQǶEÞ*ȩɇȦʁQǶǀȦá7Ď@�ïǬ;ǶǀȦá;

ŜŷƵŘ<�ú;¦:ǶǀȦá;ǈĸ:ʰPMßį�ǃŬĔį7(5ıĘ*M

�çŷȂ (preformation) ƵŘ�7�ßǊŬf`v�;Ï :JLɆȀǶʝȖ:

��5ĨɈŬȩɇ�KǶǀȦá�ɸł&NM�šŷȂ (epigenesis) ƵŘ�:ß

"KNM (Extavour and Akam, 2003)�(�(�ŜŷƵŘ;ʟ�:H��PK

+�¤ɂ:Öʙ*MǭŧHȌKN5�M (Juliano et al., 2010)�-;´ɡÁ7

(5�ʜðȂ:Åı&N/ vasa�nanos�piwi;˚3;ʡ·į�Ĩ!;ïǬ;

ǶǀȦá:Ȁǲ*M$7�Ɔ#KNM�$;«Ĺ�K�$NKǶǀȦáǭǾȂ

9ʡ·įQǑŬð*Mƺƴ<ʜðȂ:Åı&N5�M7Ɂ�KN5 /� 

� �çŷȂƵŘ�Q´ɡ*Mf�Vg�V{X6<�Ɇ;šȝ:Ʋȩɇʇ7Ď

=NMǭƾ9úȩɇʇ�ŇĘ(5�L�$NQĀLʓR0ȩɇ�ǶǀȦá79

M˕Ƥα6<�ɆȀǶơ;ǶǀȦáQĮûǶǀȩɇ7Ď@˖ (Ė 1)�Ʋȩɇʇ

QɆ;çȝʢ:ȕƯ*M7�-$:Ŝŷ&NMȩɇ;½ȩɇßð�źæ&N�

-;ȩɇ<ƺɈȂ9Ƕǀȩɇ:D6ßð6 MĮûǶǀȩɇ:9M$7�ȌK

N5�M (Illmensee and Mahowald, 1974)�$;$7<�Ʋȩɇʇ:<Ǿ9M

ƺɈQƪ/*˙ȗˌ;ǃŬĔį�ċDNM$7Qȏď(5�M�-;�3<�

½ȩɇ;ßðQźæ*MǃŬĔį6�L�H��3<�Ƕǀȩɇ;ȀǶ�*9

P1ĮûǶǀȩɇ;Ŝŷ�J?ßðQÄʜ*MǃŬĔį6�M�$ND6:�

çɂ;ĔįQc�u*Mʡ·į7(5�nanos�J? polar granule component 
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(pgc) �ćĸ&N5�M (Hayashi et al., 2004;  Hanyu-Nakamura et al., 

2009)�(�(�šɂ;ǃŬĔį:ʰ(5<�ǶǀȦáǭǾȂʡ·įȀǲQǑŬ

ð*M$7:JLĮûǶǀȩɇ;Ŝŷ�J?ßðQÄʜ*M7Ɂ�KN5 /

��-;J�9ƺɈQƄ3ǃŬĔį<ƜK�:925�9�2/� 

� -$6�ǶǀȦáǭǾȂ9ʡ·į;ȀǲQǑŬð&,MǃŬĔįQćĸ*M

/G�śȍγĺ6Ʋȩɇʇ:ËĘ*MǃŬĔį;ȴȼȂh_��w�`��$

9PN/�ǃŬĔį;Ĩ!<mRNA7(5Ɇ:ɚβ(5�M$7�K�Ŝŷ&

N/ȇš;ĮûǶǀȩɇQ÷ʽ(�ɆÕ½7Ǆʎ(5˒Ȁǲ*MǃŬ RNAQ�

_�S�Uɮƨ:JLćĸ(/�$;�1ʌÛæťĔįQc�u*M 68ȗˌ;

RNA:3�5 in situ hybridization:J25ȀǲɮƨQɠ��Ʋȩɇʇ:ËĘ

*M 27ȗˌ; RNAQćĸ(/�$NK 27ȗˌ; RNA:ŀ*M dsRNAQâ

ơɆ:U�gW_f��(5ƺɈʲĻQ�$92/7$O�6ȗˌ; RNA:ŀ

*MƺɈʲĻɆ:��5�ǶǀȦáǭǾȂʡ·į6�M vasa 7 nanos mRNA

;ĮûǶǀȩɇ:�"MʌÛ˕ɆŬȀǲ˖�» *M$7�ƜK�:92/ 

(Yatsu et al., 2008)�ćĸ&N/ 6ȗˌ; RNA;�1�ǭǾȂ9 DNAʣá:

ȭĆ(5 ǒʡ·į;ʌÛQæť*MʌÛĔįQc�u*M$7�ğČ&N5

�M;< ovo;E6�2/ (Mével-Ninio et al., 1991)� 

� ovoʡ·į<�h��Uf�`{�S�t6�M ovo-A�ovo-B�svb mRNA Q

c�u(�-N.N; mRNA�K DNAȭĆŬ Zn�T�\���p��QÖ

ʙ(5H3 Ovo-A�Ovo-B�Svbn�|_ʇ�ǷǶ&NM (Ė 2) (Mével-Ninio et 

al., 1995)�Òɠȍγ6�$9PN/ in situ hybridization7 RT-qPCR:JL�

ĮûǶǀȩɇ:��5Ȁǲ(5�M;< ovo-B 7 ovo-A mRNA6�L�ovo-A 
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mRNA ;Ȁǲʩ< ovo-B mRNA ;ȧ 1/100 Ȗŗ6�M$7�ğČ&N5�M 

(Ʃɹ, 2008)�(/�25�ĮûǶǀȩɇ:��5< Ovo-B�ÑøȂ:Ȁǲ(5

�M7Ɂ�KNM�(�(�ĮûǶǀȩɇ:�"M Ovon�|_ʇ;Ȁǲ<$

ND6ɽBKN5�9�2/�ʌÛĔį6�M Ovo n�|_ʇ< DNA :ȭĆ

(5 ǒʡ·į;ʌÛQæť*M/G�ȀǶʝȖ:��5 Ovon�|_ʇ�ƺ

Ɉ*MƝơQǭĸ*M/G:<ƮÙ:ßŎ*MƝơQƜK�:*Mũɨ��M� 

� ĮûǶǀȩɇ:��5 ovo-B �ÑøȂ:Ȁǲ(5�M$7Qȏ(/Òɠȍγ

;ȭƪ< (Ʃɹ, 2008) �Ovo-Bn�|_ʇ�ĮûǶǀȩɇ:��5ƺɈQƄ3

$7Qȏď(5�M�ǃŬ ovo ;ƺɈQɽBM/G:< ovo ĦǾ½;�h�K

ŤKNMɆ:�"MɡǲěQɽBMũɨ��M��ovo<úŜŷ:ũˆ9ƺɈQ

Ƅ3/G: ovoĦǾ½;�h<¡ĭ6�M (Mével-Ninio et al., 1991; Oliver et 

al., 1987)�-$6�Ovo-B7Öʙ; DNAȭĆʣáQƄ1�ʌÛÄʜĔį6�

M Ovo-B7ƃŻ(5Ï!$7�ğČ&N5�MʌÛźæĔį Ovo-A (Andrews 

et al., 2000)QǶǀȦá;ȩɇ:ʝéȀǲ*M$7:JL Ovo-B ;ƺɈQʲĻ

*MƗǋQǸ�5ɡǲě;ɮƨ��$9PN/�$;Ɨǋ:J25ǶǀȦá:

��5ǃŬ�J?ɆŬ; Ovo-B;ƺɈQʲĻ(/7$O�Zh��hÖ:Ƕǀ

ȩɇQƻ!¡ĭ;ŷɜ792/$7�K�Ovo-B <ǶǀȦá;ȀǶʝȖ:��

5ũˆ;ƺɈQƄ3$7�ȏ&N/ (Ʃɹ, 2008)�(�(�ǃŬ�J?ɆŬ

Ovo-B;ƺɈQʲĻ(/$;Òɠȍγ6<�ǃŬ Ovo-B�Ƕǀȩɇ;ȀǶ:ʨ

ɨ9Ï Q(5�M;�:3�5<¡Ɯ6�2/� 

� ǃŬ Ovo-B<ʌÛǑŬðĔį6�M$7�K (Mével-Ninio et al., 1991)�Ƕ

ǀȦá:�"MʌÛæťQ±(5Ƕǀȩɇ;ȀǶQÄʜ*MÏ QH37Ɂ�
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KNM�$ND6�ʜðȂ:Åı&N/ǶǀȦáǭǾȂʡ·į6�M vasa�

nanos�piwi;�1 (Juliano et al., 2010)�vasa7 nanos<ǃŬ Ovo:JLȀ

ǲ�æť&NM$7�ȏ&N5�/ (Yatsu et al., 2008)�(�(�ĮûǶǀȩ

ɇ:��5�ǃŬ Ovo� piwiI-N¶ħ;Ƕǀȩɇ;ȀǶ:ũɨ9ʡ·į;Ȁ

ǲQæť*M�<¡Ɯ6�2/� 

� Ƥȍγ6<�$ND6¡Ɯ6�2/¶�˚Ǥ�*9P1�ĮûǶǀȩɇ:�

"M Ovon�|_ʇ;Ȁǲ�ǃŬ Ovo-BQƺɈʲĻ(/ĠĆ;ɡǲě�ĮûǶ

ǀȩɇ:��5ǃŬ Ovo-B:æť&NMʡ·į7-;ƺɈQɮƨ(�ǶǀȦá

:�"MǃŬ Ovo;ƺɈQƜK�:*M$7QȆȂ7*M� 
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�  ��
���� 

 

� *B5;zX;ȦȰ<�c������ĽĪĝę (əǼǆ 1 l:ĽĪ 5.4 g, X

~Zh 70 g, `�c�h 100 gQì�5ǉˑ&,/š����Z�ʦ 3 ml, �

�]w� 7 mlQì�/H;  ̟QˍɄǵ (ȇş 3 cm, Ǚ& 10 cm, ��hpq_

ɦ) : 10 ml+3ßǍ(/H;QǸ�5�25 �;ŭǝĺ6ˍɄ(/�Ƌú:<

`���g��h���t (əǼǆ 50 ml:ĽĪ 2 gQì�5ìǩ(/š�VW

�p`���g��h 50 ml, Xny�� 1 ml, ʤʦ 1 mlQì�5ėG/H;˖

QǸ�/� 

 

<;9EGFJ9TWXNT:SW )+gjl I]X t|wq3h&#2�9

� EGFP knock-in ȦȰ;¾ŷ< Kondo and Ueda (2013) :Ğ4�5

CRISPR/Cas9 ǋQǸ�5¶ ;J�:�$92/�EGFP knock-in ȦȰ;¾

ŷ:ÀǸ(/ȦȰ<ɡ˘:ȏ(/� 

 

<:<;9QKHB )+h��9

� Ovo-A�J? Ovo-Bn�|_ʇ; NƣȝÌ: EGFPQƉÔ*M/G�-N

.N;ʮĮ�pZw�³ʔ�ǒ 10 bp �K ǒ 50 bp D6;ʣáQǸ�5

CRISPR ƶȂʣá  (sgRNA ʣá) ;ÉɥQʠĸ(/�ʠĸ:< CRISPR 

Optimal Target FinderQǸ�/ (Gratz et al., 2014)� 

� ǈĸ(/ƶȂʣá<�gRNAȀǲ�_n�pBFv-U6.2:ƉÔ*M/G;æʵ

ʥȨ Bbs�àƕš;țÞƣȝ7ȈɥȂ9 CTTC�J? AAACQ³ì(/ 24Ģ
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Ğ;Z�d��7(5Ćŷ(/ (ɡ 2) (����T�gWy�_hȑ)�Ćŷ(

/Z�d��ćĥQSw���`&,M/G�ąZ�d��10 µMQ 1 x æʵ

ʥȨM buffer (n[�{UZȑ) ¦6 95 �, 5ßʯÝǳ(/;1�25 �D6ȧ

˙Ɲʯ�"5ŢÜ(/ (ramp rate 1%) (Veritie���eU_���S��U

u{UZfhr�iȑ)�Sw���`(/Z�d��< DNA Ligation Kit (n

[�{UZȑ) QÀǸ(�æʵʥȨ Bbs�(NEB ȑ) 6àƕ(/ pBFv-U6.2 :

ƉÔ(/ (Ė 3)� 

� ƶȂʣáQ pBFv-U6.2 :ƉÔ(/��h�u pBFv-U6.2-ovoA, �J?

pBFv-U6.2-ovoB<f�_X�e�QǸ�5ĢĞʣáQȎɷ(/;1�HiSpeed 

Plasmid Purification Midi Kit (]Sb�ȑ ) QǸ�5ȥɦ(/H;Q

TBX0002D/< TBX0003ȦȰ;âơɆ:ȪǢŗ 1 µg / µl6U�gW_f�� 

(/̞ ɶȩ<šʕ �̟TBX0002�J? TBX0003<-N.NȞ¬ƫɔ½��Ȟ�

ƫɔ½�: attP ʣá�ƉÔ&N/ȦȰ6�U�gW_f��&N/

pBFv-U6.2-ovoA �J? pBFv-U6.2-ovoB < attB ʣáQH3/G˕Ė˚ �̟X

ƫɔ½:ƉÔ&N5�M phiC31 U�r`��k;Ï :J25˒�ˉŗ6

attP ʣá;ĠŸ:ƉÔ&NM�D/��htȦȰ6�M TBX0002 �J?

TBX0003< vermillion (v) țǥĦǾQƠ(5�M/Gŷɜ;ȉɔ�{���Z

�ɔ:9M��pBFv-U6.2-ovoA �J? pBFv-U6.2-ovoB :<ƽŐ9 v ʡ·į

�ċDNM/G�$NK;�_n��ƫɔ½�:ƉÔ&N/È½<ŷɜ;ȉɔ

< v+�*9P1ƽŐȉɔ79M�U�gW_f��(/È½ (P0) �K¯ʣ:

J25 v+79MƼ£´ (F1) Qʠä(�&K: phiC31 U�r`��kʡ·į

�ƉÔ&N/Xƫɔ½Qʶ�5 ovoA gRNAȦȰ�J? ovoB gRNAȦȰQƹȜ
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(/� 

 

<:=;9EGFJ vuqo|)+h��9

� CRISPR/Cas9QåǸ(/yq_U�< DNAȈćȫEƎ�:JM DNAÇŦ

ƺƴQåǸ*M/G�ƉÔ&NM EGFPʣáQby��;ƉÔʢº;¤Ì;ʣ

á6ƇR0yq_U�c�ht�_t�ũɨ6�M�-;/G�Ovo-A, Ovo-B

;ʮĮ�pZw�cu��K�ǒ�J? ǒ 1 kb ;by�ˇĜQ-N.N

PCR6ģő(/�$;7 �EGFP�yq_U�&N/š:Ú? gRNA / Cas9

:J25ƶȂʣá�àƕ&N9�J�:*M/G�ƶȂʣá;ĢĞʣáQS�

yʦʣá�ĦPK9�J�:ȻƎ(/ (Ė 4)�D/�EGFP< pEGFP-N1Qr

����t7(5�ʫǮ; pBlueScript	SK+<ǴǮ pBlueSkript	SK+Qr�

���t7(5 PCR6ģő(/�ģő:ÀǸ(/-N.N;��U��Qɡ 3

:ȏ*�by�àƕǤ;¤Ì;ʣá�EGFP�ʫǮ�_n�;˛3;ƕǫQʾǅ

ǎï;;1 QIAquick gel Extraction Kit (]Sb�ȑ) QǸ�5ȥɦ(�

In-FusionHD Cloning Kit (n[�{UZȑ) D/< Gibson Assembly Master 

Mix (NEB ȑ) QǸ�5�Ub�f��&,�yq_U�c�ht�_t

pB-EGFP-ovoA, pB-EGFP-ovoBQ¾ŷ(/� 

� yq_U�c�ht�_t pB-EGFP-ovoA, pB-EGFP-ovoB<ĢĞʣáQȎ

ɷ(/;1�HiSpeed Plasmid Purification Midi Kit (]Sb�ȑ) QǸ�5ȥ

ɦ(/H;QȪǢŗ 150 ng / ul6U�gW_f��:ÀǸ(/�U�gW_f

��:<ǶǀȦá6 Cas9QȀǲ*M CAS0004;�h: ovoA gRNAȦȰ��

ƌĆZhD/< ovoB gRNA ȦȰ��ƌĆZhQ¯ʣ(5ŤKN/âơɆQǸ
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�/�yq_U�;îǱ�»�$7�ªű&N//G�¶ ;J�:�ƉÔ&

N/ EGFPQƠ*MÈ½;pWq_Q 2ǁʹ6�$9�ȦȰð(/�D+�U

�gW_f��:JLŤKN/ŷɜ (P0) Q�h 1~3ò�Zh 1~3òQ¯ʣ&

,�ˍɄǵ¦:ŷɄ(/Ƽ£´ (F1) ;Ŕɜȧ 10ò�Kby�QžÞ(/�$

;by�Qr����t: PCRQ�$9��EGFPQƠ*M F1È½�ċDN

5�/ˍɄǵQȮLʓR0�$;7 �EGFP QƠ*M F˘È½�ċDN5�

/ˍɄǵ;êĆ<�pB-EGFP-ovoA QU�gW_f��(/H;;�1 50˔ 

(ˍɄǵ;ƒ< 4 Ƥ),�  pB-EGFP-ovoB QU�gW_f��(/H;;�1

100˔� (ˍɄǵ;ƒ<˜Ƥ) 6�2/�$; F1ʼĕ:<�EGFPQƠ*MÈ½

7Ơ&9�È½�ǚĘ(5�M�-$6�F1ŷɜ˘ò7{��e�ȦȰƒòQ

¯ʣ(ȦȰð(/�&K: nos-Cas9QƠ*MȞ¬ƫɔ½ (CyO+) �J? gRNA

Ȁǲ�_n��ƉÔ&N/Ȟ¬D/<Ȟ�ƫɔ½ (v+) Qʶ�/�ȦȰð:ÀǸ

(/ F1ŷɜ;by�QǸ�5H��ŗ PCRQ�$9��EGFPQƠ(5�M

ȦȰQ ovoA-Nterm-EGFP ȦȰ�ovoB-Nterm-EGFP ȦȰ7(/˕data not 

shown �̟ 

 

<:>;9 xoq{o|spqry|9

� �U_�U�gW_f��;Ē×�J?Ɛ¾:3�5<�ŃƩ (1990a-c) ;

Ɨǋ:ţ2/�Ƿúš 0~30ß;ɆQēÿ(�əǼǆ6ǏǓ(�Ƽ®ĢȨʦvt

�V�6úǂQʶü(/š�h�Uu`�h:ʅ2/¤ˁr��;�:¥B/�

$NK;ɆQf�[b�;Ô2/±fa�n�;¦6 3 ßʯ¨Ǫ&,�f�c

�ZU� [FL-100, 450 cs�Æʊf�c��(ƭ)ȑ] 6ɆQɩ��Ùş 3~5 µm
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;\�hʪQǸ�5Ɇ�/L 0.1 nl�U_�U�gW_f��(/�-;š�

25 �;Åǟμ¦6ȀǶ&,�Ĵð(/ŔɜQŤ/�Ŕɜ<c������ĽĪ

ĝę�6ŷɜD6ȀǶ&,/� 

 

<:?;9I]X:EGFJ h�%�09

� ŷɜúŋ<�ȿðš2-3ƙȆ;ŷɜQPBS (137mM NaCl, 2.7mM KCl, 10mM 

Na2HPO4, 1.8mM KH2PO4) ¦6��jqtQǸ�5ɮè*M$7:JL÷ʽ

(/�÷ʽ(/úŋ< 2 ml;ėĸǗ (4%|����S�±}uQċF PBS) ¦

6�ĺǝ6 15ßʯėĸ(/� 

� Ɇ<Ƿú&,/`���g��h���t�K��jqt6ēÿ(�əǼǆ

6ǏǓ(�Ƽ®ĢȨʦvt�V�ǠǗ6Ɍǂ(/�ėĸ<ėĸǗ 1 ml7��n

� 1 mlQǚĆ(/¦6�30ßʯ��r�n�6Əƀ(9�K�$92/�-;

š�ėĸǗQʶ �1 ml;�ny��Qì�5ǡ(!Əƀ*M$76ú˓ɏQ

ʶü(/�ú˓ɏQʶü(/Ɇ<�ny��¦:��5-20 �6Åı(/� 

� �ɱ;Ɨǋ:ţ25ėĸ(/Ɇ7úŋ< PBST (0.2% Tween20QċF PBS)  

6 3ēǏǓ(/š�&K: 10ßʯ+3 3ēǏǓ(/�-;š���q]�`Ǡ

Ǘ (2% VfɟǛS����QċF PBST) ¦:��5ĺǝ6 30 ßʯ��q]

�`Qɠ��&K:��q]�`ǠǗ6ŏʧ(/�ƼŻ½ǠǗ¦:��5 4 �

6ȧ 16ƝʯþŪ&,/�Ǹ�/�ƼŻ½;ŏʧǱ<Ƽ;ʙL6�M��~qt

Ż GFPŻ½ˡ1/500�pq_Ż VasaŻ½ˡ1/500� 

� -;š�PBST6 3ēǏǓ(/š�&K: 30ßʯ+3 3ēǏǓ(/;1��

�q]�`ǠǗ6ŏʧ(/¬ƼŻ½ǠǗ¦6 4 �6ȧ 16 ƝʯþŪ&,/�Ǹ
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�/¬ƼŻ½;ŏʧǱ<Ƽ;ʙL6�M�Alexa488ƶʀ�^Ż�~qt IgGŻ

½  (Molecular Probe ȑ)ˡ1/500�Alexa546 ƶʀ�^Żpq_ IgY Ż½ 

(Molecular Probeȑ)ˡ1/500�D/�¬ƼŻ½7ćƝ: DAPI (n[�{UZȑ) 

QƟȪǢŗ 10 µg / ml6ì��ƮƫɔQ�$92/� 

� -;š�PBST 6 3 ēǏǓ(/š�&K: 30 ßʯ+3 3 ēǏǓ(/;1�

VECTASHIELD Mounting Medium (Vectorȑ) 6ŁÔ(/� 

 

=;9I]X:B t|wq3h5�&#gjl �I]X:C t|wq3h�/2�9

� ǶǀȦá:�"MǃŬ Ovo-B;ƺɈɮƨ:<¶ ;ȦȰQǸ�/�ǶǀȦá

ǭǾȂ: Gal4 QȀǲ*MȦȰ7(5 nanos-Gal4-VP16 QåǸ(/� (Van 

Doren et al., 1998)�$;t��hg��<�nanos����n;Ï :JLǶ

ǀȦá6;EǑŬð(�úŜŷơ:ʌÛ&N/Gal4-VP16 RNA<nanos 3’UTR

QƠ*M/G�-;Ï :JLƲȩɇʇ:ŇĘ(�ĮûǶǀȩɇ¦6 Gal4-VP16

n�|_ʇQǷǶ*M�$;ǃŬ Gal4-VP16:JL Ovo-AQȀǲ&,M/G�

TM6B Dfd-YFP (Bloomington Stock Center #23232) : J 2 5

nanos-Gal4-VP16 Q{��h(/�r�ƌĆ½;�h7 UASp-ovoA ��ƌĆ

½;Zh (Ʃɹ, 2008) Q¯ʣ(5ŤKN/ YFP ʸŬ;įĳ:3�5ɡǲěQ

ɭľ(/ (Ė 5B)�D/�c�t���7(5 UASp-ovo-A;´PL: y wȦ

ȰZh7¯ʣ(5ŤKN/ YFPʸŬ;įĳ;ɡǲěQɭľ(/� 

 

=:<;9$�)�h�%�09

� Ɇ< 1-4 ;˄:ɱʏ(/Ɨǋ:JLÓǿƫɔQ�$92/�Ŕɜ<�Ƿú&
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,/š 25 �;Åǟμ¦6ʙŐ;ˏ;�6ȀǶ&,/�µŔɜ (Ƿúš 36�2

Ɲʯ)�¬µŔɜ (Ƿúš 60�2 Ɲʯ)�ʙŐ;ˏ{US�6ˍɄ(/�µŔɜ 

(Wandering ơ) Q PBS ¦6ɮè(/��µŔɜ�¬µŔɜ<ɎÌQɣ!$7

6ǶǀŋQċF½Ù;ȫȺQɡˁ:&K(��µŔɜ<ɉɃ½%7ǶǀŋQ÷

ʽ(/�÷ʽ(/ȫȺ< 2 ml;ėĸǗ (4%|����S�±}uQċF PBS) 

¦6�ĺǝ6 15ßʯėĸ(�1-˛;˄:ȏ(/úŋ7ćƵ;Ɨǋ:JLÓǿƫ

ɔQ�$92/�Ǹ�/Ż½;ŏʧǱ<Ƽ;ʙL6�M��~qtŻ Vasa Ż

½ 1l/500��Vh Fas3Ż½ 1l/50��Vh 1B1Ż½ 1l/50�  (Developmental 

Studies Hybridoma Bank)�Alexa488ƶʀ�^Ż�~qt IgGŻ½ (Molecular 

Probeȑ)l 1/500�Alexa546ƶʀ�^Ż�Vh IgGŻ½ (Molecular Probeȑ) ˡ

1/200 (Molecular Probeȑ)�D/�¬ƼŻ½7ćƝ: DAPIQƟȪǢŗ 10 µg / 

ml6ì��ƮƫɔQ�$92/� 

 

>;9 xoq{nzogjl �I]X:C h�"7��h��9

>:<;9 xoq{nzo2�9

� ǃŬOvo-B;ƺɈʲĻɆ7(5EGFP-vasa; nanos-Gal4-VP16��ƌĆ½;

�h7 UASp-ovoA��ƌĆ½;ZhQ¯ʣ(5ŤKN/hr�g 16;Ɇ�c

�t���7(5 EGFP-vasa; nanos-Gal4-VP16��ƌĆ½;�h7 y wȦȰ

;ZhQ¯ʣ(5ŤKN/hr�g 16;Ɇ�K�Shigenobu et al. (2006a,b) ;

Ɨǋ:ţ�j�l�nQǸ�5ĮûǶǀȩɇQ÷ʽ(/�÷ʽ(/ĮûǶǀȩ

ɇ�K�RNeasy plus micro (]Sb�ȑ) QǸ�5 total RNAQžÞ(/�$;�

1 10 ngQÀǸ(5�Ovation PicoSL WTA System (NuGENȑ) :JL RNA;ģ
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ő�J? cDNA;ĆŷQ�$92/�ŤKN/ cDNAQ One-Color Labeling Kit 

(NimbleGen ȑ) QǸ�5 Cy3 6���(�-;�1 1.65 μg Q Drosophila V2 

microarray (GPL16820, Agilent Technologiesȑ) :zU��oUk�f��&,�

�U_�S�Uh]�v�G2505C US11093883 (Agilent Technologiesȑ)6h]

��Q�$92/�h]��(/±�n<�Feature Extraction ver.10.7.1.1 software  

(Agilent Technologies ȑ) :J25±�nQēÿ(/�ŤKN/Ƕ±�n<

quantile normalization:J25e���ʯ;ƽɫðQɠ��ą����;Ȁǲʩ

EijQǇG/�$;Ê:<�ʡ·įě:JMĦðʩ Gi�ǶǬĲȂ9þŦ (°ē<

3 þŦ;Ĺː) :ʉĔ*MyUi Rj �ċDN5�M�þŦ:JMyUiQʶ�

 �Ovo-B ;ƺɈQʲĻ(/Ɲ;Ȁǲʩ7c�t���;ȀǲʩQƍĸ*M/

G�Limma package (Gentleman et al., 2005) QǸ�5 ɱ;ȶŜ�±�:ś5<

G/� 

Eij ~ Gi + Rj + 	
 ij 

Eij<ʡ·ě i (ǃŬ Ovo-BƺɈʲĻD/<c�t���) ;7 þŦ j:�"M

ą����;Ȁǲʩ (log2)�	
 <ɺƜ&N9�ƿō (residual) Qɡ(5�M�ʡ

·įě:JMĦðʩ Gi :3�5 t-test :JLƠŲōƱĸQɠ��p-value QȢ

Þ(/�*B5;����:3�5ƱĸQɠ25�M/G�Storeyǋ (Storey and 

Tibshirani, 2003) :Ğ4 ĨʨƱĸ;ɥƽQɠ� q-valueQǇG/�°ēÀǸ(

/ Drosophila V2 microarray:<�vasaQƱÞ*M����<ċDN5�9�2

/�D/�nanosQƱÞ*M����< 3’UTR:ŀ(5ɲɯ&N5�L�ʝé

Ȁǲ:ÀǸ(/ UASp-Ovo-A�K;ʌÛǷǬQHƱÞ(5(D�/G�ÙĘŬ
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; nanos;ȀǲQƱÞ*M$7<6 9�2/� 

 

>:?;9KL:YJDK gjl ���� f �����h&#2�9

� �ɱ;J�:�°ēÀǸ(/�U_�S�U6<ÙĘŬ; vasa7 nanos;Ȁ

ǲ�ƱÞ6 9�/G�RT-qPCR:JL vasa7 nanos;ȀǲʩQǞĸ(/�r

����t:<�U_�S�U:ÀǸ(/ cDNA QÀǸ(/�vasa ;ȀǲQƱ

Þ*M��U��7(5�vas-Fw (5’- TGGAAGACCCCAGGTAGTGATTGTA-3’) 

�J? vas-Rv (5’- AACGAGGTGCCTCCGTAAACAATA-3’)_nanos;ȀǲQƱÞ

*M��U��7(5 nos-Fw (5’- ACACGATTAAGTACTGCCCCAAGAA-3’)9

�J? nos-Rv (5’- CGCCCTCTCTAAACCTTCATCTGTT-3’)QǸ�/�CG14937

; Ȁ ǲ Q Ʊ Þ * M � � U � � 7 ( 5 � CG14967-Fw (5’- 

TCTGAACAAGATTCGTCCTTGCCTA-3’) � J ? CG14967-Rv (5’- 

GCATTGTTGATGACCAGACTTAGGG-3’) QÀǸ(/� 

� PCR þŪ�J?±�n;ɻEĀL<�QuantiTect SYBR Green RT-PCR Kit 

(QIAGENȑ) �J? Light Cycler 480 system (Rocheȑ) QÀǸ(/�±�nɮƨ

<�Light Cycler Software (Rocheȑ) �J? Microsoft Excel (Microsoftȑ) QÀǸ

(/�CG14937 ;ȀǲʩQH7:Ȁǲʩ;ɥƽQ�$9��vasa �J? nanos

;ȈŀȀǲʩ (log2) QȢÞ(/�Ĺː<ǯȜ(/ cDNAr����tQǸ�5�

3þŦ�$92/� 

 

>:@;9GPWP9IW\XUXQ^ 2�9

� Ƥɮƨ6<�FlyBase (Release5.57) :Ğ4! GO termQÀǸ(/�GOɮƨ
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6<�Ȁǲ�Ħï(/ʡ·įȽ:˒ˉŗ:Þǲ*M (enrich(5�M) GO term

QȰɯĲȂ:ƱÞ*MƗǋ6�M��M GO term:ň*Mʡ·į;�1�ǃŬ

Ovo-B ;ƺɈʲĻ:J25Ȁǲ�źæ&N/ʡ·į (GO_DEG) ;ƒ7źæ&

N9�2/ʡ·į (GO_nonDEG) ;ƒ;ǄǱ7�ć) GO_term:<ň&9�

ʡ·į;�1�ǃŬ Ovo-B ;ƺɈʲĻ:J25Ȁǲ�źæ&N/ʡ·į  

(nonGO_DEG) ;ƒ7źæ&N9�2/ʡ·į (nonGO_nonDEG) ;ƒ;Ǆ

ǱQ Fisher’s exact testQǸ�5ƠŲōƱĸQɠ��p-valueQǇG/�*B5

; GO term :3�5ƱĸQɠ25�M/G�Storey ǋ (Storey and Tibshirani, 

2003) :Ğ4 ĨʨƱĸ;ɥƽQɠ� q-valueQǇG/�D/�Ovo-B;ƺɈʲ

Ļ:J25Ȁǲ�Äʜ&N/ʡ·į:3�5HćƵ;ɮƨQ�$92/� 

 

>:A;9JGD:PWZSNRPO9QPWP[ f [XVM:PWZSNRPO9QPWP[ h6	9

� PGC-enriched genes7 soma-enriched genes;ʠä:<�f�Vg�V{X

by��;n�|_ʇQc�u*MÕʡ·į;ȀǲQĮûǶǀȩɇ�J?ɆÕ

½:��5�U_�S�U6ɮƨ(/ȭƪQǸ�/ (ʨÆ�ƢȀɡ)�D+�h

r�g 15/16˕Ƿúš 11Ɲʯ 20ß�K 13Ɲʯ 20ß˖;ĮûǶǀȩɇ:�"

MȀǲʩ7ɆÕ½:�"MȀǲʩ�ƠŲ (q-value < 0.05) :Ǿ9Mʡ·į:3

�5ȀǲʩǄ (log2) QȢÞ(/�&K:�ąʡ·į;ȀǲʩǄQǃŬ Ovo-B;

ƺɈʲĻ:JLĦð(/Ȁǲʩ (log2) :ŀ(5��qt(/�ǃŬ Ovo-B �

PGC-enrich genes;ȀǲQÄʜ*MÎĉ��M�QɽBM/G��ɱ;J�:

ʨÆK:J25Ȁǲ�ɽBKN5�Mʡ·į;�1�ǃŬ Ovo-B:JLȀǲ�

Äʜ&NMʡ·įƒ7źæ&NMʡ·įƒ (354:459) 7�PGC-enriched genes
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;�1ǃŬ Ovo-B :JLȀǲ�Äʜ&NMʡ·įƒ7Äʜ&N9�ʡ·įƒ 

(81:41) Q Fisher’s exact test QǸ�5ƠŲōƱĸQ(/�D/ćƵ:�

Soma-enriched genes (194:95):3�5H�ƠŲōƱĸQ�$92/� 

 

?;9KHBS gjl � I]X:C �"7��h�/2�9

� ǶǀȦá:�"MǃŬ Ovo-B ; ǒʡ·į;ƺɈɮƨ:<ɡ 4 :ȏ(/ 34

; RNAiȦȰQǸ�/�RNAiȦȰ��ƌĆ½;Zh (D/<c�t���7(

5 y wȦȰ;Zh) 7 nanos-Gal4-VP16��ƌĆ½;�hQ¯ʣ(ŤKN/į

ĳ;ɡǲěQɮƨ(/�Vienna Drosophila Resource Center (VDRC) �KĀ

Lļ,/ RNAi ȦȰ;ĠĆ:<�ƺɈʲĻ;îƪQ˒GM/G:

UAS-dicer2 ;nanos-Gal4-VP16��ƌĆ½;�hQÀǸ(/�¯ʣ< 25 �6

ɠ��-;šŷɜD6;ˍɄ< 30 �6�$92/�c�t���Ƚ�J?Ĺː

Ƚ;ȿð˚ƙȆ;ŷɜQ PBS¦6ɮè(�ŷǨ(/úǃȩɇ�ń9� (Ōă�

ŀ;ąúŋ�/L 33¶ ) ;úŋ�ɖȸ(/ȥŋ (ƽŐ9ȥŋ:ǄB5ʬ&�

50%¶ ) QǾŐ9Ƕǀŋ7(5[V�t(/�ƠŲōƱĸ< Fisher’s exact 

test:JL�$92/� 

 

?:<;9�1$��h�%�09

� úŋ< 1-4;˄:ɱʏ(/Ɨǋ:JLÓǿƫɔQ�$92/�ȥŋ< 1-4;˄

:ɱʏ(/úŋ7ćƵ;Ɨǋ6÷ʽ�J?ėĸQ�$92/�/0(�ŷɜȥ

ŋ<��q]�`Q�$9�ç: 0.5 % TritonX-100QċF PBS¦:��5ĺ

ǝ6 15 ßʯÝǳ(/�Ǹ�/Ż½;ŏʧǱ<Ƽ;ʙL6�M�pq_Ż Vasa
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Ż½l 1/500��VhŻ Fas3Ż½l 1/50��VhŻ 1B1Ż½l 1/50 (Developmental 

Studies Hybridoma Bank)�Alexa488ƶʀ�^Żpq_ IgYŻ½ (Molecular 

Probeȑ)l 1/500�Alexa546ƶʀ�^Ż�Vh IgGŻ½ (Molecular Probeȑ)l

1/200 (Molecular Probeȑ)�D/�¬ƼŻ½7ćƝ:DAPI (n[�{UZȑ) Q

ƟȪǢŗ 10 µg / ml6ì��ƮƫɔQ�$92/� 
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�  �� 

 

� $ND6�ĮûǶǀȩɇ6<ʌÛÄʜĔįQc�u*M ovo-B mRNA�Ñø

Ȃ:Ȁǲ(5�M$7�ǃŬ�J?ɆŬ Ovo-Bn�|_ʇ;ƺɈQʲĻ(/Ġ

Ć:<Zh7�hÖ:ǶǀȩɇQƄ/9�ŷɜ�Ƕ)M$7�ƜK�:925

�/ (Ʃɹ, 2008)�(�(�ĮûǶǀȩɇ:�"M Ovon�|_ʇ;Ȁǲ�ǃ

Ŭ Ovo-Bn�|_ʇQƺɈʲĻ(/ĠĆ;ɡǲě�ǃŬ Ovo-B�æť*M ǒ

ʡ·į�J?ǶǀȦá:�"M-NKʡ·į;ƺɈ<¡Ɯ6�2/�Ƥȍγ6

<�$NK;Ǥ:3�5ɮƨ*M$7:JL�ĮûǶǀȩɇ:�"MǃŬ Ovo

;ƺɈQƜK�:*M$7QɵE/� 

 

-&$5(gacl I]X t|wq3h&#9

� $ND6�in situ hybridization�J? RT-qPCR:JL�ɆȀǶʝȖ;Įû

Ƕǀȩɇ:��5 ovo-B 7 ovo-A mRNA�Ȁǲ(5�L�ovo-A mRNA;Ȁ

ǲʩ< ovo-B mRNA ;ȧ 1/100 Ȗŗ6�M$7�ƜK�:&N5�/ (Ʃɹ, 

2008)�$;$7<�ĮûǶǀȩɇ:ÑøȂ:Ȁǲ(5�M;<ʌÛÄʜĔįQ

c�u*M ovo-B mRNA6�M$7Qȏ(5�M�(�(�Ovon�|_ʇ;

Ȁǲ<$ND6ƜK�:&N5�9�2/�-$6�Ƥȍγ6<D+�ĮûǶ

ǀȩɇ:��5 Ovon�|_ʇ;ȀǲɮƨQ�$92/� 

� śâ�Ovo n�|_ʇQɷʀ*MŻ½;¾ŷQɵE/��Óǿƫɔ:ÀǸ6

 MŻ½;¾ŷ:<ɐK9�2/�-$6�¶ ;7�L ovo by�ˇĜ:

EGFPQƉÔ(/ȦȰQƹȜ(�Ovo-EGFPɞĆn�|_ʇ;ƱÞQɵE/�
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EGFPƉÔȦȰ;¾ŷ:< CRISPR / Cas9fhr�QåǸ(�Ovo-Aɝȁʇ;

Nƣȝ: EGFPQƉÔ(/ ovoA-Nterm-EGFPȦȰ�Ovo-Bɝȁʇ; Nƣȝ

: EGFP QƉÔ(/ ovoB-Nterm-EGFP ȦȰQ¾ŷ(/  (Ė 2)�

ovoA-Nterm-EGFPȦȰ6< Ovo-An�|_ʇ;E��ovoB- Nterm-EGFPȦ

Ȱ6<�Svb�Ovo-A�Ovo-B Õ5� EGFP ɞĆn�|_ʇ79M�

ovoA-Nterm-EGFP �J?�ovoB-Nterm-EGFP ȦȰ [ovo ʡ·į<Ȟ˘(X)ƫ

ɔ½:ıĘ*M/G�$;ȦȰ;�h6< ovoA-Nterm-EGFP �M�<

ovoB-Nterm-EGFP ��ƌĆ7925�L�Zh6< Y ƫɔ½7;��ƌĆ7

925�M] ;ĮûǶǀȩɇ<ƽŐ:ȀǶ(�ovo;ƺɈ�ĬPN/7 :EK

NMɡǲě<ɭľ&N9�2/  (Oliver et al., 1987)�(/�25�

ovoA-Nterm-EGFP�J? ovoB- Nterm-EGFP6Ȁǲ*M Ovo-EGFPn�|

_ʇ<ƽŐ:ƺɈ(5�L�Ovo n�|_ʇ;ƽŐ9ȀǲQɽBM$7�6 

M7Ɂ�KNM� 

� <)G:�ɆȀǶʝȖ:�"MĮûǶǀȩɇ6; Ovon�|_ʇ;ȀǲQɽ

B/�f�Vg�V{X;âơɆȀǶʝȖ (Ė 1) 6<�D+Ʈßɣ;E�ɠP

N (hr�g 2)�Ʈ�ɡŉA7ȕï(ȩɇð*M�$;7 �šƲ:ȕï(/

Ʈ<Ʋȩɇʇ77H:!?N0(5ƲȩɇɕQŜŷ( (hr�g 3)�ĮûǶǀ

ȩɇ79M (hr�g 4)�-;š�ĮûǶǀȩɇ<šʢ¦ɍûĞ;ʷÔ:¸2

5ȕï( (hr�g 6-8)�ɢǮ;šʢ¦ɍûĞ:ĀLʓDNM (hr�g 8)�Ȳ

�5�šʢ¦ɍûĞ;ȩɇŉQʙLż" (hr�g 9-10)�ǶǀŋQƴŷ*M¦

ɆɗŬ;ȩɇ7ƌ*M (hr�g 12)�ĮûǶǀȩɇ<$NK;¦ɆɗŬ;ȩɇ

7ƌ(/ǮŴ6Ɇ;ÙʢQȕï(�ƟȪȂ:Ɏʢ:��5�ŀ;ǶǀŋQŜŷ
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*M (hr�g 14)�ovoB-Nterm-EGFPȦȰ;Ɇ6<�hr�g 26<Ɇ;ȩ

ɇʇÕ½:Ě�: Ovo-EGFP f`v��ƱÞ&N/ (Ė 6A)�Ʈ�Ɇ;ɡŉA

7ȕï(ƲȩɇɕQŜŷ*Mhr�g 3 �J?ĮûǶǀȩɇ�Ŝŷ&NMhr

�g˛:��5<�½ȩɇˇĜ7ĮûǶǀȩɇ;Ʈ: Ovo-EGFPf`v�;Ň

Ę�P+�:ɭľ&N/�½ȩɇ;ȩɇð�ʮĮ*Mhr�g 5 6<ĮûǶǀ

ȩɇ;Ʈ:;EŚ�f`v��ɭľ&N�½ȩɇ;Ʈ:<ƠŲ9f`v�<ɭ

ľ&N9�2/�hr�g 5 ¶ʴ;ȕïơ�D/Ƕǀŋ:ĀLʓDNMhr�

g˘˛¶ʴ�ń9!7Hhr�g˘˝D6<ȱȲ(5ĮûǶǀȩɇ;Ʈ:Ś�

Ovo-EGFP f`v��ɭľ&N/��Ɨ�ovoA-Nterm-EGFP ȦȰ;Ɇ6<�

ɆȀǶơ:��5 Ovo-EGFP ;ƠŲ9f`v�<ƱÞ&N9�2/ (Ė 6B)�

¶�;ȭƪ<�ĮûǶǀȩɇ:��5 ovo-B mRNA�ƱÞ&N�ovo-A mRNA

<C7R8ƱÞ&N9�7�� RT-qPCR;ȭƪ7�ɑ(5�M (Ʃɹ, 2008)�

$NKQɁ�ĆP,M7�ĮûǶǀȩɇ6< Ovo-An�|_ʇ;Ȁǲ<%!P

+�6�L�Ovo-Bn�|_ʇ�ÑøȂ:Ȁǲ(5�M7ȭɾ³"KNM� 

� Ƽ�6�ǃŬ�J?ɆŬ Ovo-Bn�|_ʇ;ĮûǶǀȩɇ:�"MȀǲƝơ

QɽB/�-;/G:�ǃŬ Ovo-EGFP ;EQȀǲ*MɆ�ɆŬ Ovo-EGFP

;EQȀǲ*MɆQǸ�5ÓǿƫɔQ�$92/�D+�ǃŬ Ovo-EGFP;E

QȀǲ*MɆ7(5 ovoB-Nterm-EGFP�r�ƌĆ�h (ovoB-Nterm-EGFP / 

FM7c Dfd-YFP) 7 y wȦȰ;Zh7¯ʣ(ŤKNMɆQɭľ(/˕Ė˞A �̟

{��e�ƫɔ½:ċDNM YFP ��[�<ɆȀǶhr�g 11 �KȀǲ*M

/G (Le et al., 2006)�-N¶ʴ;Ɇ< ovoB-Nterm-EGFPQƄ/9� YFPʸ

ŬÈ½Qɭľ(/�-;ȭƪ�Ŝŷ&N/ȇš (hr�g 5) �Kȕï¦ (hr
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�g 9)� Ƕǀŋ¦ (hr�g 14/16) ;ĮûǶǀȩɇD6ȱȲ(5�ǃŬ

Ovo-EGFPf`v��ɭľ&N/ (Ė 7B)� 

� �Ɨ�ɆŬ Ovo-EGFP ;EQȀǲ*MɆ7(5 y w ��ƌĆ�h7

ovoB-Nterm-EGFP ȦȰ;ZhQ¯ʣ(ŤKNMɆQɭľ(/˕Ė˞A �̟ovo

ʡ·į< X ƫɔ½�:ºȻ*M/G�ŤKNMɆ;�1�h0"�

ovoB-Nterm-EGFPQƄ1�ɆŬ Ovo-EGFP;ȀǲQɽBM$7�6 M�$

;Ɇ6<�Ƕǀŋ:ȕïš (hr�g 14) ¶ʴ;ĮûǶǀȩɇ6;E�%!P

+�: Ovo-EGFPf`v��ɭľ&N/ (Ė 7C)� 

� ǃŬ:Âȯ&NM Ovo-EGFP�ɆȀǶšơ;ĮûǶǀȩɇD6ƿM$7�D

/ɆŬ:Ȁǲ*M Ovo-EGFP�P+�6�M$7�K�ɆȀǶơQʙ)5Įû

Ƕǀȩɇ:Ȁǲ(5�M Ovo-Bn�|_ʇ;ĩʢß<ǃŬ:Âȯ&N5�M$

7�ƜK�:92/�D/�ovo<ʌÛĔįQc�u(5�L�Ovon�|_ʇ

<ƮÙ:ŇĘ(5ƺɈ*M7Ɂ�KN5 /��$ND6:ƮA;ŇĘ<ɭľ

&N5�9�2/�Ƥȍγ6<ĮûǶǀȩɇ:�"M Ovon�|_ʇ;ƮA;

ŇĘ�âG5ɭľ&N/�$;$7<�ǃŬ Ovo-Bn�|_ʇ�ɆȀǶơʯQ

ʙ)5�ĮûǶǀȩɇ:��5ʌÛæťQ�$925�M$7Qȏď(5�M� 

 

 �I]X:C t|wq3h�/8�9

� ǃŬ Ovo n�|_ʇ;ĮûǶǀȩɇ:�"MƺɈQɽBM:<�ovo ĦǾ½

;�h:ǺƧ*MɆ6;ĮûǶǀȩɇ;ȀǶQɽBMũɨ��M�(�(�ú

Ŝŷ: ovo ʡ·į�ũɨ9/G ovo ĦǾ��ƌĆ�h<úQ¾M$7�6 9

� (Mével-Ninio et al., 1991; Oliver et al., 1987)�-$6�Òɠȍγ6< Ovo-B
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7ƃŻ(5Ï! Ovo-A (Andrews et al., 2000) Q Gal4/UASfhr�QǸ�5

ɆȀǶơ�KŷɜD6ȱȲ(5ǶǀȦá6ʝéȀǲ&,�ǃŬ�J?ɆŬ

Ovo-B QƺɈʲĻ(/�-;ȭƪ�Zh7�hÖ:ǶǀȩɇQƻ!¡ĭ;ɡǲ

ě�ɭľ&N/ (Ʃɹ, 2008)�$;ɡǲě< Ovo-A77H: Ovo-BQȀǲ&,

M$7:J25ēŦ*M/G�Ovo-B ;ƺɈ�ʲĻ&N/$7�ûĔ7Ɂ�K

�M�(�(�ǃŬ Ovo-B0"QƺɈʲĻ(/ĠĆ:HćƵ;ɡǲě�ŤKN

M�<ɽBKN5�9�2/�-$6Ƥȍγ6<�ǃŬ Ovo-B��Zh7�h

:�"MǶǀȦá;ȀǶ:ũɨ6�M$7QƜK�:*M/G�ĮûǶǀȩɇ

:��5ǃŬ Ovo-B�Ȁǲ*Mơʯ: Ovo-AQʝéȀǲ&,�Ovo-B;ƺɈQ

ʲĻ(/ĠĆ;ɡǲěQɽB/� 

� D+�Òɠȍγ6ÀǸ(5�/Gal4ȦȰ (nanos-Gal4-VP16) 7UASp-ovoA

ȦȰQǸ�5Òɠȍγ;ʖɵQ�$92/�ǶǀȦá: Gal4 QȀǲ&,M

nanos-Gal4-VP16��ƌĆ�h7UAS-ovoA��ƌĆZhQ¯ʣ(ŤKN/È

½<�ǃŬ�J?ɆŬ; nanos-Gal4-VP16QƠ( (Ė 5A)�ɆȀǶhr�g 11

�KŷɜD6ȱȲ(5ǶǀȦá:��5 Gal4-VP16 QȀǲ(�UAS  ǒ;

Ovo-A �Ȁǲ*M (Ė 5C)�$;Ɨǋ:JLǃŬ�J?ɆŬ; Ovo-B ;ƺɈQ

ʲĻ(/7$O�Òɠȍγ7ć)J�:�Zh7�hÖ:�µŔɜ�KǶǀȦ

á;ȩɇƒ�ǜń(�ŷɜ<ǶǀȩɇQƄ/9�¡ĭ79M$7QȎɷ(/ 

(data not shown)� 

� Ƽ:�hr�g 11 �Khr�g 17 ;ɆȀǶơ:��5�ĮûǶǀȩɇ6

Ovo-A QʝéȀǲ&,�ǃŬ Ovo-B ;ƺɈQʲĻ(/ĠĆ;ɡǲěQɽB/�

ƺɈʲĻ:<�Òɠȍγ7ć) Gal4ȦȰ (nanos-Gal4-VP16)7 UASp-ovoAȦ
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ȰQǸ�/�/0(�ɆȀǶơJLHš;ȀǶʝȖ:��5ǶǀȦá6 Ovo-A

;ʝéȀǲ�ʉ$K9�J�:*M/G�nanos-Gal4-VP16 �r�ƌĆ�h 

(nanos-Gal4-VP16 / TM6B Dfd-YFP) 7 UASp-ovoA��ƌĆZhQ¯ʣ(�

ɆŬnanos-Gal4-VP16QƄ/9�È½ (ˈʢ6YFPQȀǲ*MÈ½) :3�5

ɭľQ�$92/  (Ė 5B)�$;¯ʣ6ŤKNM YFP ʸŬÈ½<�

nanos-Gal4-VP16QƠ(5�K+�ǃŬ:Âȯ&NM Gal4-VP16:JL�ɆȀ

Ƕhr�g 11 �K 17 D6;ơʯ:��5ĮûǶǀȩɇ6 UAS  ǒ; Ovo-A

�Ȁǲ(�̆ µŔɜơ;ǶǀȦáȩɇ6< Ovo-A;Ȁǲ<ʉ$K9�̞ data not 

shown˖(Ė 5C)�$;ƗǋQǸ�5ĮûǶǀȩɇ6 Ovo-A ;ʝéȀǲQɠ��

ɆȀǶšơ  (hr�g 16)��µŔɜ�¬µŔɜ��µŔɜ;Ƕǀŋ:ċDN

MǶǀȦá;ȩɇƒQ[V�t(/��h;ǶǀȦá;ȩɇ<ɆȀǶ;šơ�

KŢ�:ǜń((Ė 8A)�C7R8;ŷɜ (82%) �ǶǀȩɇQƻ!¡ĭ;ŷɜ

792/ (ɭľ(/ŷɜ;ƒ� n=72)��Ɨ�Zh;ǶǀȦá;ȩɇƒ<�µŔ

ɜ6ȰɯĲȂ:ƠŲ:ǜń(/�(�(�-;š;ȀǶơʯ¦:ȩɇƒ�ēŦ

((Ė 8B)�*B5;ŷɜ�ĭŬQƠ(5�/ (n=65)� 

� ¶�;J�:�ǃŬ Ovo-B�Ȁǲ*MɆȀǶơʯ:��5 Ovo-B;ƺɈQʲ

Ļ(/7$O��h:��5ǶǀȦá;ȩɇƒ�ǜń(�ŷɜ<¡ĭ792/�

�Ɨ�Zh6<�ǃŬ�J?ɆŬ Ovo-B;ƺɈQʲĻ(/ĠĆ7ćƵ:��µ

Ŕɜ6ǶǀȦá;ȩɇƒ�ǜń(/�(�(�-;š;ȀǶʝȖ:��5Ƕǀ

Ȧá;ȩɇƒ�ēŦ(�ŷɜ<¡ĭ:<9K9�2/�¶�;ɡǲě<�Zh

6HǶǀȦá;ȀǶʝȖ:ǾŐ�ɭľ6 MǤ��h6ǾŐ�ɭľ6 M;�

˘µŔɜ�K6�MǤ:��5�ɆŬ Ovo-B;ƺɈQƻ�/ĠĆ;ɡǲě˕�
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h6;E˚µŔɜ¶ʴ;Ƕǀŋ¦6ǶǀȦáȩɇƒ;ǜń�ɭľ&NM˖7<

ƜK�:Ǿ9M (Oliver et al., 1987)�D/�ÒɠȍγQɠ2/Ʃɹ:JL�Ɇ

Ŭ Ovo-B;ƺɈQƻ�/Zh;ĦǾ½6<�˘µŔɜ:��5ǶǀȦáȩɇƒ

;ǜń<ʉ 5�9�$7�Ȏɷ&N5�M̞ data not shown �̟¶�;ȭƪ<�

ǃŬ Ovo-B��Zh7�h:�"MǶǀȦá;ȀǶ:ũɨ6�M$7QŚ!ȏ

ď(5�M� 

� °ē�ǃŬ�J?ɆŬOvo-B;ƺɈQʲĻ(/Òɠȍγ7Ǆʎ(�ǃŬOvo-B

QƺɈʲĻ(/ĠĆ:<ř�ɡǲě(�ɭľ&N9�2/�$;ǳǺ7(5�

Ovo-B;ƺɈ7ƃŻ*MOvo-AQȀǲ&,M/G:ǃŬÂȯ&NMGal4-VP16

�Òɠȍγ;ȧõʩ6�2//G7Ɂ�KNM�$N<�ǃŬ�J?ɆŬ Ovo-B

;ƺɈQʲĻ(/Òɠȍγ6<��hɬ<˙c��; nanos-Gal4-VP16t��

hg��QƠ*M;:ŀ(˕Ė˜A �̟ǃŬ Ovo-BQƺɈʲĻ(/ĠĆ:<��

hɬ<˘c��;t��hg��(�Ƅ/9�$7:ʉĔ*M˕Ė˜B �̟ǲĘ

;7$O�²;ƫɔ½�6ƺɈ*M nanos-Gal4-VP16<ğČ&N5�K+�š

ɂ;Ĺː:��5�hɬ:˙c��;t��hg��QƄ/,M$7<6 9

���°šɠ�B Ĺː7Ɂ�M� 

 

�
$�*.gacl �I]X:C h�"7��h��9

� ǃŬ Ovo-B;ƺɈʲĻĹː�K�ǃŬ Ovo-B<Ƕǀȩɇ;ȀǶ:ũɨ6�M

$7�ƜK�792/�Ovo-B <ǭǾȂ9by� DNA ʣá:ȭĆ(�ƶȂʡ

·į;ʌÛQæť*M$7�ȌKN5�MʌÛÄʜĔį6�M (Andrews et 

al., 2000; Mével-Ninio et al., 1991)�(�(�$ND6:ĮûǶǀȩɇ:��5
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ǃŬ Ovo-B:JLʌÛ�æť&NMʡ·į;ȴȼȂ9ćĸ<ɠPN5�9��

-$6�-;J�9 ǒʡ·įQ�U_�S�Uɮƨ:JLćĸ*M$7Qɵ

E/� 

� ǃŬ Ovo-B�æť*MɆŬʡ·į̞ zygotic genes Q̟ȴȼȂ:ćĸ*M/G�

ɆȀǶšơ (hr�g 16) ; Ovo-BƺɈʲĻɆ�ƽŐɆ�KĮûǶǀȩɇ;E

Qj�l�n�QǸ�5ēÿ( (Shigenobu et al., 2006a)�by��;ąʡ·

į�c�u*M RNAȀǲʩQǄʎ(/�-;ȭƪ��U_�S�U:J25Ʊ

Þ6 M 13936ʡ·į;�1�Ovo-B;ƺɈʲĻ:J25ƠŲ (q-value < 0.05) 

:Ȁǲ�ǜń(/ʡ·į� 401 (ɡ 5)�ʘ:ģì(/ʡ·į� 510 (ɡ 6) ćĸ&

N/� 

� $ND6:�śȍγĺ;ʃǐK:J25ɠPN/Òɠȍγ:JL�âơɆA

; dsRNA;U�gW_f��:JLǃŬ ovo;ƺɈQʲĻ*M7�ǶǀȦáǭ

ǾȂʡ·į6�M vasa7 nanos;Ȁǲ�ǜń*M$7�ȏ&N5�M�ƿū9

�K�°ēÀǸ(/�U_�S�U:<ÙĘŬ; vasa�J? nanos;ȀǲQƱ

Þ6 M�����ċDN5�9�2//G (ɶȩ<ƥƔ�J?ƗǋQýǦ)�

RT-qPCR:JL vasa�J? nanos;ȀǲʩQɽB/�(�(�ƽŐ9ĮûǶ

ǀȩɇ:�"M vasa;Ȁǲʩ [ŒĚÊ�SEM (þŦƒN)l 0�0.27 (N = 3)] 7�

Ovo-B;ƺɈQʲĻ(/ĮûǶǀȩɇ:�"MȀǲʩ [0.11�0.14 (N = 3)] :

<ƠŲ9ō<ɷGKN9�2/ (Student’s t-test: P > 0.05)�ćƵ:�ƽŐɆĮ

ûǶǀȩɇ:�"M nanos;Ȁǲʩ [0�0.08 (N = 3)] 7 Ovo-BƺɈʲĻĮû

Ƕǀȩɇ:�"MȀǲʩ [0.28�0.22 (N = 3)] :HƠŲ9ō<ɷGKN9�2

/ (P > 0.05)��  
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� Ƽ:�ćĸ&N/ǃŬ Ovo-B; ǒʡ·į�ƪ/*ƺɈQƜK�:*M/G�

Gene Ontology (GO) ɮƨQ�$92/�GO term7<�ʡ·į�ʰPMǶǬ

Ȃ��jhIßįƺɈ:ʰ*MSyr�f��6�L�GOɮƨ6<�Ȁǲ�Ħ

ï(/ʡ·įȽ:˒ˉŗ:Þǲ (enrich) *M GO termQȰɯĲȂ:ƱÞ*M

$76�8;J�9ƺɈIȬʋ:ʰʛ*Mʡ·į�Ĩ!ċDN5�M;�Qɽ

BM$7�6 M�ǃŬOvo-B;ƺɈʲĻ:JLȀǲ�ǜń(/ʡ·įȽ;GO

ɮƨ;ȭƪ�ƠŲ (q-value < 0.05) : enrich*M GO<ƱÞ&N9�2/H;

;�enrich *MÎĉ�Ś�2/ GO term ;�º:t��h�m�;ʌȕźæ 

(GO:90010529) �ƱÞ&N/ (p-value = 0.0007) (ɡ 7)�$; GO term:ň(

ǃŬ Ovo-B;ƺɈʲĻ:JLȀǲ�ƠŲ:ǜń*Mʡ·į<�piwi�aubergine 

(aub)�tejas (tej) 6�2/�$NK;ʡ·į<ǶǀȦá6˒Ȁǲ(5�L�$

NK;ʡ·į�ʰPM piRNAǷǶ:JMt��h�m�;ʌȕźæ��f�V

g�V{XI�Vh;ǶǀȦá:��5ɭľ&N5�M (Aravin et al., 2007; 

Grivna et al., 2006; Kalmykova, 2005; Patil and Kai, 2010)�¶�;ȌɪJL�

ǃŬ Ovo-B<ĮûǶǀȩɇ:��5ǶǀȦá6˒Ȁǲ*Mʡ·į;ǑŬð:ʰ

PM;6<9��7Ɂ�/� 

� �Ɨ�Ovo-B ;ƺɈʲĻ:J25Ȁǲ�ģì(/ʡ·įȽ:<�`�npZ

�ʌȕ (GO:0004364)�`�npZ�´ɿ (GO:0006749)�Ƕǀŋ˕ǶǀŋQƴ

ŷ*M½ȩɇ˖;ȀǶ (GO:0008406)�ŷʬĔį (GO:0008083)�ȟȫȺ;ȀǶ 

(GO:0007517)�ŷɜɋ;ŜŴŜŷ (GO:0016348)�ɆɅʢ;ʭʫ (GO:0007391) 

:ʰPMʡ·į�ƠŲ (q-value < 0.05) : enrich(5�/ (ɡ 8)�ǃŬ Ovo-B

;ƺɈʲĻ:JLȀǲ�ƠŲ:ǜń(5�/`�npZ�ʌȕ�J?`�np
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Z�´ɿ:ʰPMʡ·į;Ĩ! (14ʡ·į¦ 12ʡ·į) < GSTʡ·į;|�

�`6�L�by��; 2 ȡŸ: nest (5�M/G�-;Ȁǲ� Ovo-B :J

L�Ƃ(5æť&N5�M7Ɂ�KNM�D/�ƠŲ: enrich(5�/ʡ·į

;Ĩ!<�-N.N;GO term6ɫĸ&NMǶǬǲʄ:;EʰPM;6<9!�

ȗ�;½ȩɇßð:ʰPMƺɈQƠ(5�L�Berkeley Drosophila Genome 

Project (BDGP) �J? Fly-FISH ;Ɇ:�"MȀǲQýǦ*MʵL:��5�

ĮûǶǀȩɇ:��5ˋɘ9ȀǲQȏ*ʡ·į<ċDN5�9�2/� 

� ¶�;ȭƪ�K�ǃŬ Ovo-B�ǶǀȦá:˒Ȁǲ*Mʡ·į;ȀǲQÄʜ(�

ʘ:½ȩɇ;ȀǶ:ʰPMʡ·į;ȀǲQźæ(5�MĂɈŬ�Ɂ�KNM�

$;ĂɈŬ:3�5Ʊɴ*M/G�&K:¶ ;ɮƨQ�$92/�D+�h

r�g 15;ɆÕ½��J?-$�K÷ʽ(/ĮûǶǀȩɇ:�"Mʡ·įȀǲ

Q�U_�S�UQǸ�5ɮƨ(/±�nQĞ:(5 (ʨÆ ƢȀɡ)�ɆÕ½7

Ǆʎ(5ĮûǶǀȩɇ6ƠŲ˕ q-value < 0.05˖:˒Ȁǲ*Mʡ·į 

(PGC-enriched genes) 7�ʘ:ĮûǶǀȩɇ7Ǆʎ(5ɆÕ½6ƠŲ:

˕q-value < 0.05˖˒ Ȁǲ*Mʡ·į (soma-enriched genes) Qʠä(/�ǃŬ

Ovo-B ; ǒʡ·į;�1�122 ;ʡ·į� PGC-enriched genes 6�L�-

;�1 81;ʡ·į�ǃŬ Ovo-B:J25Ȁǲ�Äʜ&N5�/ (ɡ 9�Ė 9)�

�Ɨ�ǃŬ Ovo-B ǒʡ·į;�1�289;ʡ·į< soma-enriched genes6

�L�-;�1 194;ʡ·į�ǃŬ Ovo-B:J25Ȁǲ�źæ&N5�M$7

�ƜK�:92/ (ɡ 1˗�Ė 9)�$NK;ȭƪQH7:�Ėˠ�J?�ƥƔ�

J?Ɨǋ�:ɱ(/ƠŲōƱĸQɠ2/ȭƪ�ƠŲō˕p<0.05˖�ŤKN�ǃ

Ŭ Ovo-B �ĮûǶǀȩɇ:��5�PGC-enriched genes ;ȀǲQÄʜ(�
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Soma-enriched genes;ȀǲQźæ*M$7�ƜK�792/� 

 

 �I]X:C �"7��h�/2�9

� �ɱ;ɮƨ:JL�ǃŬ Ovo-B� PGC-enriched genes;ȀǲQÄʜ(5�

M$7�ƜK�:92/�(�(�$NK;ʡ·į�Ƕǀȩɇ;ȀǶ:ũɨ�

Ċ�<¡Ɯ6�M�-$6�ǃŬ Ovo-B ǒʡ·į;ǶǀȦá:�"MƺɈʲ

ĻĹːQɠ2/�ƺɈʲĻQ�$9�ʡ·į<¶ ;J�:ʠŽ(/�ǃŬ

Ovo-B :J25Ȁǲ�Äʜ&NMʡ·įQ�ĮûǶǀȩɇ7ɆÕ½6;Ȁǲʩ

;Ǆ�˒�H;�K˅:l�t(˕ɡˠ �̟-N.N;ʡ·į;ƺɈQǭǾȂ:

ʲĻ*M RNAiȦȰ�htq_j�n�:ıĘ*MH;;�1˕ɡ˛ �̟�ɱȀ

ǲʩǄ�˒�ʡ·į Ribosomal protein L22-like (RpL22-like)�CG12477�

CG11638�ʡ·įȀǲQæť6 M DNA ȭĆn�|_ʇQc�u*Mʡ·į 

Ets at 98B (Ets98B)�CG3838�CG9650�CG17801�escargot (esg)�earthbound 

1 (edb1)�Histone H1 variant BigH1 (BigH1)�CG12477�&K: RNAȭĆn

�|_ʇQc�u*Mʡ·į oo18 RNA-binding protein (orb)�spargel (srl)�

hoi-polloi (hoip)�La autoantigen-like (La)�piwi QʠŽ(/�$NK; 16ʡ

·į;�1�hoip�piwi�BigH1�ebd1;ƺɈQǶǀȦáǭǾȂ:ʲĻ(/Ġ

Ć:<��h:��5ŷǨ(/úǃȩɇ�ń9�ǾŐ9úŋ�ƠŲ:Ĩ! 

(58.8%�100%�8.0%�47.2%)�Zh:��5<ƽŐ9ȥŋ:ǄB5Õʬ� 50%

¶ :ɖȸ(/ǾŐ9ȥŋ�ƠŲ:Ĩ!(97.6%�100%�13.5%�8.6%) ɭľ&

N/ (Ė 10)�ǭ:�BigH1;ƺɈQʲĻ(/ĠĆ:<�ƽŐ9úŋ7ǾŐ9ú

ŋQÖ:Ơ*MÈ½�ɧƒɭľ&N/�$;ɡǲě<�âơ;ĮûǶǀȩɇ;
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ȀǶ:ǾŐ�ʉ /ĠĆ:ɪKNMØěȂ9ɡǲě6�M̞ Engels and Presto, 

1978 �̟D/�ǶǀȦáǭǾȂ: CG11638�La�orb�srl�RpL22-like�esg�

CG9650 ;ƺɈQʲĻ(/ĠĆ:<Zh;Ƕǀŋ<ƽŐ6�M��ǾŐ9úŋ

�ƠŲ:Ĩ!ɭľ&N/ (-N.N 24.2%�100%�100%�69.6%�76.7%�8.5%�

9.4%) (Ė 11)�¶�;ȭƪ<�$NKǃŬ Ovo-B:JLȀǲ�Äʜ&NM ǒ

ʡ·į�Ƕǀȩɇ;ȀǶ:ũɨ6�M$7Qȏď(5�M� 
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�  �� 

 

 �I]X:C t|wq3h�
$�*.h�ih��9

� Ƥȍγ:JL�ǃŬ Ovo-Bn�|_ʇ<�ɆÕ½:Âȯ&NMH;;�ɇɆ

ơ:<ĮûǶǀȩɇ;Ʈ:;EŚ!ßŎ*M$7�ƜK�:92/�ǃŬ

Ovo-B �½ȩɇ6˒Ȁǲ*Mʡ·į;ȀǲQźæ(�ĮûǶǀȩɇ6˒Ȁǲ*

Mʡ·į;ȀǲQÄʜ*MƺɈQH3$7QɁŵ:ÔNM7�½ȩɇ:��5

ǃŬ Ovo-B;ƺɈQźæ*M$7�ĮûǶǀȩɇ:��5ǃŬ Ovo-BQƮ:Ň

Ę&,ƺɈ&,M$7�Ö:ʨɨ6�M7Ɂ�KNM� 

� ½ȩɇ:��5ǃŬ Ovo-B;ƺɈQźæ*M/G:�ɆÕ½:Âȯ&NMǃ

Ŭ ovo-B RNA7 Ovo-Bn�|_ʇ;½ȩɇˇĜ:�"Mßɮ�ʨɨ9ŞêQ

Ƅ37ªǞ6 M�ǃŬn�|_ʇ;½ȩɇ:�"Mßɮƺƴ<$ND6ğČ

&N5�9���ǃŬmRNA;ßɮƺƴ7(5�3’UTRʣáQ±(/æť�ğ

Č&N5�M(Bashirullah et al., 1999)�$;J�:½ȩɇˇĜ6ßɮ&N�Į

ûǶǀȩɇ6ȳƄ&NMǃŬ mRNA ; 3'UTR ¦:<Åı&N/ʣá�ɪKN

9�/G�ǃŬ ovo-B RNA�ć)ƺƴ6ßɮQā"M;�<ƜK�6<9��

�Ɨ�ĮûǶǀȩɇ6<�ǃŬ:Âȯ&NMOvo-Bn�|_ʇ:ì��ǃŬovo-B 

mRNA�KHƖɫ:n�|_ʇ�ǷǶ&N�Ʈ:ȕɠ(ƺɈ*M7Ɂ�KNM�

Ovo-Bn�|_ʇQƮ:ŇĘ&,Mƺƴ<¡Ɯ6�M��Importin�ʰ¢*M

ĂɈŬ�Ɂ�KNM�Importin<ĞʇQɷʀ*M Imp-	
 7ƮɏɧĆ½7Ȉ­¾

Ǹ*M Imp-��Kƴŷ&N5�Mn�|_ʇɧĆ½6�L�Ʈȕɠf`v�

˕NLS˖QƄ3n�|_ʇQƮA7ʑʗ*MƺɈQH3�f�Vg�V{X;
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by��:< imp-�1 (karyopherin α1)� imp-�2 (Pendulin)� imp-�3 

(karyopherin α3) �ıĘ(5�M�imp-�1 RNA<�âơɆ:��5ƲG5»

����6(�ƱÞ&N9���Imp-�2�Imp-�3� RNA<�ǃŬmRNA7

(5ɆÕ½:Âȯ&NM (FlyBaseýǦ)�Imp-	
 ˙n�|_ʇ<�ĮûǶǀȩ

ɇ¦:��5-;ǷǶ�ɀɳ���6źæ&N5�M�˕ǔŊˢȓÆ �̟Imp-

	
 3n�|_ʇ<�ɆȀǶhr�g 4¶ʴ:½ȩɇ�J?ĮûǶǀȩɇ:��5

ƱÞ&NMJ�:9M(Fang et al., 2001)�ɒčǙ�$7:�$;Ɲơ<�ǃŬ

Ovo-B n�|_ʇ�ĮûǶǀȩɇ;Ʈ:ŇĘ*MƝơ7�ɑ(5�M�Ovo-B

n�|_ʇ� Imp-	
 3 ;Ï :JLĮûǶǀȩɇ;ƮA7ȕɠ*M�<°šƜ

K�:*MB Ǥ6�M� 

� ¶�;J�:�ǃŬ Ovo-Bn�|_ʇ��ɇɆơ:��5ĮûǶǀȩɇ;Ʈ

;E:Ś!ŇĘ*M/G:�ɧƒ;æťƺƴ�Ï�5�M7Ɂ�KNM� 

 

 �I]X:C gjk
�dml�"7��9

� Ƥȍγ:JLćĸ&N/ǃŬ Ovo-B; ǒʡ·į;ɮƨ:JL�ɆÕ½:Ǆ

B5ĮûǶǀȩɇ6˒Ȁǲ*Mʡ·į;Ĩ!<ǃŬ Ovo-B:J25ʌÛ�Äʜ

&N�ʘ:ɆÕ½6Ȁǲ�˒�ʡ·į;Ĩ!<ʌÛ�źæ&NM$7�ƜK�

792/�Ʋȩɇʇ:<½ȩɇ;ßðQźæ*MǃŬĔį7ǶǀȦá;ßðQ

Äʜ*MǃŬĔį�ċDN5�M7Ɂ�KN5 /��$NK¬3;ƺɈQ¿

,Ƅ3ǃŬĔį�ćĸ&N/;<âG5;$76�M� 

� �U_�S�Uɮƨ:Ȳ�5�$92/ Gene Ontologyɮƨ6<�ǃŬ

Ovo-B�źæ*Mʡ·įȽ:½ȩɇ;ȀǶ:ʰPM GO term�ƠŲ: enrich
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*M$7�ƜK�:92/ (ɡ 8)��Ɨ�ǃŬ Ovo-B�Äʜ*Mʡ·įȽ:<

t��h�m�;ʌȕźæ; GO term� enrich*MÎĉ�EKN/H;;�

ƠŲ: enrich*MGO term<ƱÞ6 9�2/ (ɡ 7)�$;�Ĕ7(5�Ovo-B

:J25ʌÛ�Äʜ*Mʡ·į;ȧõƒ (47˔) ��ʡ·įĈ: CGǽĄ 

(Computed gene number; ƺɈ�ƘȌ/ƢȌQđP+Õ5;ʡ·į:$; CGǽ

Ą�êLƈKN5�M) (�³"KN5�9�ʡ·į6�M$7�Ɔ#KNM�

CGǽĄ;E;ʡ·į< ESTɮƨ986ʡ·į6�M7ªǞ&NM��ƺɈ<

ƢȌ;ʡ·į6�M/G� GO term�C7R8êLś5KN5�9��(�(�

$NKǃŬ Ovo-B; ǒʡ·į7(5ćĸ&N/ CGʡ·į<�ĮûǶǀȩɇ

:��5ƺɈQƄ3$7�ơŠ6 Mʡ·į6�M�Ƥȍγ:J25$ND6

ȊȆ&N5�9�2/Ƕǀȩɇ;ȀǶæť:ʰPMÉɥʡ·į�ćĸ6 /$

7:JL�Ƕǀȩɇ;ȀǶQæť*MƖ/9ƺƴɮƜ:ȹ�M$7�ơŠ6 

M�Ĺʺ:�Ė˘˘�K�CGʡ·į;�1�CG11638�CG9650;ƺɈʲĻ

�Ƕǀȩɇ;Ŝŷ:ŝ˂Q¢�M$7�ƜK�792/� 

 

 �I]X:C gjl�
$�*.gacl�*.�7��h&#�
9

� ǃŬ Ovo-B; ǒʡ·į;ɮƨ:J25�ǃŬ Ovo-B<½ȩɇŬʡ·į;Ȁ

ǲQźæ(5�M$7�ƜK�:&N/�$ND6:�ĮûǶǀȩɇ:��5

½ȩɇŬʡ·įQźæ*MǃŬĔį7(5 pgc RNA�J? nanos RNA�ćĸ

&N5�M�pgc RNA< 71S�yʦ�K9M��puQc�u(�-;��

pu� pTEFb7Ď=NMn�|_ʇɧĆ½;ƺɈQźæ*M$76 RNA��

���k	:JMby��Uu9ʡ·įȀǲQźæ*M$7�ȌKN5�M 
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(Nakamura, 2009)��Ɨ�nanos RNA< Nanosn�|_ʇQc�u(�

Pumillion�|_ʇ77H:ǭĸ;mRNA:ȭĆ(�-;ɀɳQźæ*M 

(Asaoka-Taguchi et al., 1999; Hayashi et al., 2004; Kadyrova et al., 2007)�

Nanos<�½ȩɇŬʡ·į;Ȁǲ:ũɨ9ʌÛĔį;Ʈȕɠ:ʰPMn�|_

ʇ;ǷǶQ�ɀɳ���6źæ*M$7�ƟʔƜK�:92/ (Asaoka et al., 

ƢȀɡ)�&K:�Ƥȍγ:J25ǃŬ Ovo-B<½ȩɇŬ;ʡ·į;ȀǲQźæ

*M 3ǽȆ;ǃŬĔį6�M$7�ƜK�:92/�Ovo-B<ǭǾȂ9 DNA

ʣá:ȭĆ*MʌÛĔį6�M/G�Pgc�J? Nanos7<Ǿ9M½ȩɇŬʡ

·į;źæƺƴ:ʰP25�M$7�ơŠ6 M� 

� ʌÛÄʜĔį Ovo-B�½ȩɇǭǾȂ9ʡ·į;ȀǲQźæ*Mƺƴ7(5�

ǃŬ Ovo-B�ʌÛQÄʜ*M ǒʡ·į:JMźæ�Ɂ�KNM�Á�=�

BigH1<ǃŬOvo-B:J25Ȁǲ�Äʜ&NM ǒʡ·į;�1;>736�

M�BigH1<}ht� H1;{�S�t6�L�úêơ�KɆŬ;Ȁǲ�ɭľ

&N�ɇɆơ6<½ȩɇ77H:ĮûǶǀȩɇ:HĀLʓDNM�-;š�½

ȩɇ6< BigH1;Ȁǲ�ǖĬ*M��ĮûǶǀȩɇ6<ɆȀǶʝȖQʙ)5ȳ

Ƅ&NM�&K:�BigH1țǥĦǾ;��ƌĆɆ6<�BigH1�ǖĬ(/š:

ǑŬð*M½ȩɇŬʡ·į�ƚơ:Ȁǲ*M$7�ğČ&N5�M$7�K 

(Pérez-Montero et al., 2013)�BigH1<ʡ·įȀǲQźæ*MƺɈQƄ37Ɂ

�KNM�(/�25�ǃŬ Ovo-B:Ȁǲ�Äʜ&NM BigH1:JL�ĮûǶ

ǀȩɇ:��5½ȩɇŬʡ·į;Ȁǲ�źæ&N5�MĂɈŬ�Ɂ�KNM�

Ĺʺ:Ƥȍγ6<�ĮûǶǀȩɇ:�"M BigH1;ƺɈʲĻ:JL�BigH1�

Zh7�h;Ƕǀȩɇ;ȀǶ:ũɨ6�M$7Qȏď*Mȭƪ�ŤKN5�M 
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(Ė 10)�BigH1;ƺɈ�ĬPN/ĮûǶǀȩɇ:��5½ȩɇŬʡ·į�ǾŸ

Ȃ:Ȁǲ(5�M��H(-�6�N=�8;J�:}ht� H1{�S�t�

½ȩɇŬʡ·į7ǶǀȦáǭǾȂ9ʡ·įQóä(5æť(5�M;�QƜK

�:*M$7<�°š;ɼˊ6�M� 

 

 �I]X:C gjk�
$�*.ga`e!��dml7��,h�b9

� Ƥȍγ6<�BigH1¶ħ: piwi�hoip�J? ebd1�Zh7�h;Ƕǀȩɇ

;ȀǶ:ũɨ6�M$7Qȏď*MȭƪQŤ5�M� 

� � piwi<�r�_��p�;ŜŷIt��h�m�;ʌȕźæ:ʰPM

piRNA;ǷǶ:ũˆ9ʡ·į6�M (Brower-Toland et al., 2007; Sienski et 

al., 2012)�Ƥȍγ:JL�ǃŬ Ovo-B; ǒʡ·į7(5 piwi�Ɩ/:ćĸ

&N/$7:JL�¶ç;ȍγȭƪ (Yatsu et al., 2008) 7ĆP,5Ɂ�M7�

ǶǀȦáǭǾȂʡ·į6�M piwi�vasa�nanos�ǃŬ Ovo-B:JLæť&N

5�M$7�ƜK�:92/�śȍγĺ;ʃǐK<�piwi:3�5<ɽB5�

9�H;;�dsRNAU�gW_f��:JL ovo;ƺɈQʲĻ(/ĠĆ:<

vasa7 nanos;ʌÛǑŬð�źæ&NM$7QğČ(5�M (Yatsu et al., 

2008)�(�(�Ƥȍγ6ÀǸ(/ Ovo-A;ʝéȀǲ:JM Ovo-B;ƺɈʲĻ

Ɇ;ĮûǶǀȩɇ:��5<�vasa7 nanos;ƠŲ9Ȁǲʩ;ǜń<ƱÞ&N

9�2/�$;�Ĕ7(5�����nˇĜ: Ovo;ȭĆ�p�� (Bielinska 

et al., 2005; Lee and Garfinkel, 2000) �9� vasa7 nanos<ǃŬOvo:JL

ʯƌȂ:ʌÛQæť&N5�L�ʃǐK�Ǹ�/ dsRNA;�U_�U�gW_

f��:JMŚ�ƺɈʲĻQɠ2/ĠĆ:;EȀǲ�Ħð*MĂɈŬ�Ɂ�K
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NM��Ɨ�piwi<����nˇĜ:˛3;OvoȭĆ�p��QH3$7�K�

ǃŬ Ovo-B:JLȇƌǑŬð&N5�MĂɈŬ�ˀŐ:˒��Òɠȍγ�J?

Ƥȍγ;$NK;ȭƪ<�ǃŬ Ovo-B�ǶǀȦáǭǾȂʡ·į;Ȁǲæť:ʨ

ɨ9ŞêQſ25�M$7QŚ!ȏď(5�M� 

� Ƥȍγ6<�piwi;²:Ht��h�m�ʌȕ;źæ:ʰ¢*M$7�ğČ

&N5�M aubergin (aub) (Simmons et al., 2007) 7 tej (Patil and Kai, 2010)

�ǃŬ Ovo-B:JLȀǲÄʜ&NM$7QƜK�:(/�7!: piwi�J?

aub< PGCs-enriched genes6�L�ǶǀȦá:�"Mt��h�m�;ʌȕ

;źæ:ʨɨ9ƺɈQH3$7�ȌKN5�M (Klenov et al., 2011)�$NK;

ȭƪ<�ĮûǶǀȩɇ:�"MǃŬ Ovo-B;ƺɈ;�3�t��h�m�ʌȕ

źæƺƴ;ǑŬð6�M$7Qȏď(5�M� 

� hoip<mRNA;h��Uf�`:ũɨ9ĔįQc�u*Mʡ·į6�M 

(Herold et al., 2009)�hoip<ɆȀǶšơ;ĮûǶǀȩɇ6˒Ȁǲ*MH;; 

(ʨÆ� ƢȀɡ)�$ND6:ǶǀȦá:�"Mɶȩ9ƺɈɮƨ<ɠPN5�9��

hoip<ȟȩɇ:�"MǭǾȂ9h��Uf�`æť:ʰPM$7�ğČ&N5

�M (Johnson et al., 2013)�Ƥȍγ:J25Ƕǀȩɇ;ȀǶ:ũɨ9ʡ·į7

(5Ɩ/: hoip�ćĸ&N/$7:J25�ǃŬ Ovo-B:æť&NMǶǀȦá

ǭǾȂ9h��Uf�`æťƺƴ�ıĘ*MĂɈŬ�ȏ&N/� 

� ebd1< DNAȭĆŬ CenpB-typeu�U�QċFn�|_ʇQc�u(5�

M (Tanaka et al., 2005)�ebd1<Wntf`v�:��5��-[rw�7ʌÛ

Ĕį TCF;So�n�7(5Ï �ȩɇǭǾȂ:ʡ·į;ʌÛǑŬQæť*M

$7�ğČ&N5�M (Benchabane et al., 2011)�ɆȀǶšơ;ĮûǶǀȩɇ
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:��5 ebd1�˒Ȁǲ*M$7 (ʨÆ�ƢȀɡ)�D/ćƝơ;ǶǀŋQƴŷ*

M½ȩɇ:��5Wntf`v�;�\�u6�MWnt2�Ȁǲ*M$7< 

(DeFalco et al., 2003)�ĮûǶǀȩɇ:��5Wntf`v��ǑŬð(5�M

ĂɈŬQȏ(5�M�$ND6�ĮûǶǀȩɇ:�"MWntf`v�;ǑŬ:

3�5ɶȩ9ɮƨ<ɠPN5�9��ǃŬ Ovo-B� ebd1Q±(5Wntf`v

�:JMʡ·įæť:ʰP25�MĂɈŬQƜK�:*M/G:<�°š�Wnt

f`v�Ȭʋ6Ï!Ĕį;ȀǲQɽBMũɨ��M� 

� &K:��ɱ;ʡ·į:ì�5 orb�esg�RpL22-like�srl�La�CG11638�

CG9650;ƺɈ��h;Ƕǀȩɇ;ȀǶ:ũɨ6�M$7�ƜK�:92/�

orb<úŜŷʝȖ;úǃȩɇ:ǭǾȂ:Ȁǲ(�çšʍ;ǈĸ:ʨɨ9ƺɈQƄ

3$7�*6:ğČ&N5�M (Christerson and McKearin, 1994)�D/�esg

<Zh;ǶǀŋQƴŷ*M½ȩɇ:��5ȩɇƌȊn�|_ʇ6�M

DE-cadherin (Shg) ;ȀǲQÄʜ*M$7�ğČ&N5�M (Voog et al., 

2014; Yamashita, 2003)�ǶǀȦá:�"M esg;Ȁǲ<ɽBKN5�9���

Ƣßðf`v�QßǊ*Mwqpȩɇ7Ƕǀœȩɇ;ʻƌ:ũɨ9 Shg (Song 

et al., 2002) ;ȀǲQ±(5Ƕǀœȩɇ;ȳƄQæť(5�MĂɈŬ�Ɂ�K

NM�$NKʡ·į�ĮûǶǀȩɇ:��5ǃŬ Ovo-B:JLȀǲ�Äʜ&N

MŲȾ:3�5<�°šƜK�:*B Ǥ6�M� 

� &K:�RpL22-like<��l��n�|_ʇQc�u(5�L�ɆȀǶšơ

;Ƕǀŋ6˒Ȁǲ*M (Shigenobu et al., 2006b)�RpL22-like;|��`6�

M RpL22<ɆÕ½:�~]nh:Ȁǲ*M$7�RpL22-like� CƣȝÌ;S

�yʦQƻ�/ shortě;n�|_ʇQȀǲ*M$7�K (Kearse et al., 2011)�
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RpL227<Ǿ9M RpL22-like;ƺɈ�Ƕǀȩɇ;ȀǶ:ũɨ6�M$7�Ɂ

�KNM�-;²�ɶȩ9ƺɈ<P�25�9���n�|_ʇĆŷ�ȩɇŷ

ʬQæť*MU�f���/ TORf`v�Ȭʋ; ǒĔįQc�u*M srl 

(Tiefenböck et al., 2010)�5S rRNA:ȭĆ(Ķĸð&,Mn�|_ʇQc�u

*M La (Preisersf et al., 1993)�[�fV�ȭĆu�U�QƄ3n�|_ʇQ

c�u*M CG11638�DNAȭĆu�U�QƄ3 CG965098��h;Ƕǀȩ

ɇ;ȀǶ:ũɨ9ʡ·į7(5ćĸ&N/�$NK;ʡ·į�ǶǀȦá;8;

Ɲơ:8;J�9ƺɈQƠ(5�M�<°šɮƨ*Mũɨ��M� 

� ¶�;J�:�ǃŬ Ovo-B; ǒʡ·į;ƺɈʲĻQɠ2/ĠĆ��h;Ƕ

ǀȦá6;EƺɈQƄ3H;�Ĩ!ċDN5�/�$;$7<�ǃŬ Ovo-B�

ĮûǶǀȩɇ:��5��hǭǾȂʡ·į;ȀǲQÄʜ(5�MĂɈŬQȏď

(5�M�(�(�hr�g 12-16 ;Zh7�h;ĮûǶǀȩɇ:�"Mʡ·

įȀǲQ RNA-seq:JLɮƨ(/±�n:JM7 (īǹ� ƢȀɡ)�ǃŬ Ovo-B

:JLȀǲ�Äʜ&NM 401 ʡ·į;�1��h;ĮûǶǀȩɇ6ƠŲ:˒Ȁ

ǲ (q ˣ 0.05˖*Mʡ·į< 72 È6�M;:ŀ(�Zh;ĮûǶǀȩɇ6Ơ

Ų:˒Ȁǲ (q ˣ 0.05˖*Mʡ·į<�114 È6�L�ƿL<Zh7�h6Ȁ

ǲ:ō�9�H;6�2/�D/�Ƥȍγ:��5��h6;Eɡǲě�ɭľ

&N/ 7 3;ǃŬ Ovo-B  ǒʡ·į;�1�orb�esg�RpL22-like�srl�La

<��h:ǄB5Zh;ĮûǶǀȩɇ:�"MȀǲ�ƠŲ:˒!��h;Įû

Ƕǀȩɇ:�"MȀǲ�ƠŲ:˒�ʡ·į< CG9650;E6�2/ (CG11638

<Zh�h;Ȁǲʩ:ō�9�ʡ·į6�2/)�¶�;$7�K�ǃŬ Ovo-B

<��hĮûǶǀȩɇ6˒Ȁǲ*Mʡ·į;ȀǲQÄʜ(5�M0"69!�
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ZhĮûǶǀȩɇ6˒Ȁǲ*Mʡ·į;ȀǲÄʜ:HʰPM$7�ƜK�79

2/� 

 

$�)�gacl ���h�/h4�'���9

� Ƥȍγ�J?Òɠȍγ;ŷƪ:JL�f�Vg�V{X;ǃŬ Ovo-B<Įû

Ƕǀȩɇ:��5 vasa�nanos�piwi;ȀǲǑŬð:ʰPM$7�ƜK�:9

2/ (Yatsu et al., 2008)�$NK˚3;ʡ·į<ɊưïǬQċFƵ�9ïǬȗ

:��5Åı&N5�L�ǶǀȦáQǭŧ³"M��[�ʡ·į6�M 

(Juliano et al., 2010)�$;«Ĺ<�ǶǀȦá:��5ǶǀȦáǭǾȂ9ʡ·į

;ȀǲQÄʜ*M ovoʡ·į;ƺɈ��ʜðȂ:Åı&N5�MĂɈŬQȏ(

5�M�Ĺʺ:��šŷȂ�ƵŘ:JLĮûǶǀȩɇQŜŷ*M´ɡȂ9ïǬ6

�M�Vh:��5H�ovoʡ·į;Z�l�`6�M Ovo-like 1 (Ovol1)�

Ovo-like 2 (Ovol2)�Ovo-like 3 (Ovol3) ;�1 (Unezaki et al., 2004; Unezaki 

et al., 2007)�Ovol17 Ovol2�ĮûǶǀȩɇ:Ȁǲ*M$7�ƜK�:&N5

�M (ʳʢ� ƢȀɡ)�$;�1�Ovol1;ƺɈQƻ�/�Vh6<��h:�

�5<ǊņǶǀĒ;ŜŴǾŐ:JLĭŬ�» *MH;;�ǶǀȦá:�"M

ǾŐ<ğČ&N5�9� (Li et al., 2005)�D/�Zh:��5<Ƕǀȩɇ;ǜ

ƒßɣơ:ǾŐ�ɭľ&NMH;; (Dai et al., 1998; Li et al., 2005)�ĮûǶ

ǀȩɇA;ŝ˂<ğČ&N5�9��(/�25�Ovol1<Zh��hÖ:Į

ûǶǀȩɇ;âơȀǶʝȖ:ʨɨ9ƺɈ<Ƅ25�9�7Ɂ�KNM��Ɨ�

Ovol2;ƺɈQƻ�/�VhɆ6<�ĮûǶǀȩɇ�Ŝŷ&N/;1�Ƕǀŋ

A;ȕï¦:ĮûǶǀȩɇ;ƒ�ǜń*M (ʳʢ ƢȀɡ)�$;�VhɆ:�"
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M Ovol2yq_SVt;ɡǲě<�f�Vg�V{X Ovo-B;ƺɈʲĻ:JM

ɡǲě7ˌ¹(5�L�$;$7<ǶǀȦá:�"M ovoʡ·į;ƺɈ�ʜð

Ȃ:Åı&N5�MĂɈŬQŚ!ȏď(5�M�°š��VhĮûǶǀȩɇ:

��5 ovoZ�l�`ʡ·į:JLæť&NMʡ·įQćĸ(�f�Vg�V

{X Ovo-B ǒʡ·į7Ǆʎ*M$7:JL�ovoʡ·į;ƺɈ;ʜðȂ9Å

ıŬQJLƜȎ:*M$7�6 M7Ɂ�5�M�9

� $ND6:��Vh;ĮûǶǀȩɇ;ßð:<�Wnt f`v��J? BMP

f`v��ũˆ6�M$7�ğČ&N5�M (Cantú and Laird, 2013)�Wnt

f`v�<�ɆŬœȩɇ (ESCs) �J?ȭɍȇɍ\�ȩɇ (CRC) :��5�

Ovol2;ȀǲQɸł*M (Ye et al., 2016; Zhang et al., 2013)�D/�BMPf

`v�< ESCs:��5 Ovol2;ȀǲQÄʜ(�ȒȬħɆɗ7¦ÙɆɗ;ȀǶ

Qæť*M(Zhang et al., 2013)��Ɨ�Wntf`v��J? BMPf`v� 

ǒ;ʌÛæťĔį6�M PR domain containing 14 (Prdm14)�PR domain 

containing 1 (Prdm1 / Blimp1)�Transcription factor AP-2 gamma (AP2�)<

in vitroĝˎȦ:��5�Vh Epiblast-like cell (EpiLC) �K PGC-like cell 

(PGCLC) :ßð&,M$7�ğČ&N5�L�ĮûǶǀȩɇ;ßðQÄʜ*M

ʨɨ9Ĕį7(5ćĸ&N5�M (Aramaki et al., 2013; Kurimoto et al., 

2008; Ohinata et al., 2005)�$NK;«Ĺ<��Vh:��5 Ovol2�Wnt

f`v��J? BMPf`v� ǒ6Ï!ʌÛæťĔį77H:�ĮûǶǀȩɇ

;ȀǶQÄʜ(5�MĂɈŬQȏď(5�M� 

� �Vh;ǶǀȦá;ßð:ũɨ9 BMPf`v�<�f�Vg�V{X:��

5HǶǀȦá;ßð:ʰPM$7�ƜK�:&N5�M�âơ;ĮûǶǀȩɇ
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:��5<�BMPf`v��ǑŬð(5�L�ǾŸȂ: BMPf`v�;�\

�uQȀǲ&,5 BMPf`v�QƏ§(/Ɇ:��5<�ĮûǶǀȩɇ;ƒ�

ǜń*M (Deshpande et al., 2014)�ć)!��Vh;ǶǀȦá;ßð:ũɨ9

Wnt f`v�<�f�Vg�V{XĮûǶǀȩɇ:�"Mɶȩ9ɮƨ<&N5

�9�H;;�ɆȀǶšơ;ǶǀŋQƴŷ*M½ȩɇ:��5�Wnt f`v�

;�\�u6�MWnt2�Ȁǲ(5�M (DeFalco et al., 2003)�&K:�Ƥȍ

γ6<�Wnt f`v� ǒ6Ï! ebd1 ;ƺɈ�ǶǀȦá;ȀǶ:ũɨ6�M

$7(Ė 10) Qȏď*MȭƪQŤ5�M�¶�;$7�K�ǶǀȦá;ȀǶæť

ƺƴ:�ovoʡ·į�BMPf`v��J?Wntf`v��ʰP25�M$7<�

�Vh7f�Vg�V{X;¤ɂ:Öʙ*Mǭŧ6�M7ªű(5�M� 

� Ƥȍγ6<�ǃŬ Ovo-B;ƺɈʲĻ6<Ȁǲ�Ħð(9�2/ǶǀȦáǭǾ

Ȃʡ·įHĨ!ɪKN/�$;$7<�ǃŬ Ovo-B;²:HǶǀȦáǭǾȂ9

ʡ·į;ȀǲQǑŬð*MǃŬĔį�ıĘ*M$7Qȏď(5�M��Vh:

��5 Blimp1�Prdm14�Transcription factor AP-2 gamma (AP2�) �öɽ

(5ĮûǶǀȩɇ;ßðQÄʜ*M$7�ȏ&N5�MJ�: (Nakaki et al., 

2013)�f�Vg�V{X:��5HǃŬ Ovo7öɽ(5Ƕǀȩɇ;ßð:Ï!

Ĕį�ıĘ*M;6<9�0O���°š�f�Vg�V{X:��5ǶǀȦ

áǭǾȂ9ʡ·įQǑŬð*M�[wi�QɮƜ(�ʜðȂ9ÅıŬ:3�5

ʂɾQʜGM/G:<�ovoQċG/ǑŬðĔį;Ï QƜK�:(5�!ũɨ

��M� 
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�   ! 

 

� ƤȍγQʜGM:�/L�Ŷà�Ŀ9%ƅłQʆL�ɾƓƬʱ:Ĩĩ9MŅ

ëQŰ(DN9�2/ŃƩŮƑƊ (ȠǌĩĲ) :ŨJLťȐǻ(�#D*�D/�

ȪĮȩI�9%ƅłQ�/0 D(/�ƩɓƹÒǶ (ȠǌĩĲ)�ƩɹÒǶ (Ƞ

ǌĩĲ)�¼ɛƛȇÒǶ (ñǕʞĩĲ) :Ǚ!ųɿɑ(D*�D/�CRISPR :

JM EGFPyq_U�ȦȰ;¾ŷ:ʰ(5<ǧƤĩĲ;¦ƦʐƑƊ:�Ŀ9%

ƅłQʆLD(/�$$:ųɿ;ŲQɡ(D*�ƙ˃�Ơȅ9Ʊɰ!0&L�

D/íD(��//�!ɪĵ25!0&2/ŃƩȍγĺ;ȃƵ:ųɿɑ(D*�

�L�7�%'�D(/� 
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ƶȂʣáQʠĸ*M�ʠĸ(/ƶȂʣá Q ȶ6�ʮĮ�pZw�Qƅĸ*M

cu�QZ��g6ȏ*� 

� pBFv-U6.2 Q Bbs�6æʵʥȨÝǳ(/7 ;țÞƣȝ6�M CTTC D/
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gAGCAAATGAACGTCAACAAAAATGATCTTCGTAAGAATATCCGAGAGAGGGCGCTTg�

②�¬�¢�­�� ��*|�¡±¬¯��

ovoA%Nterminal%sgRNA%F:%%%%5’ICTTCTCGTAAGAATATCCGAGAGA-3’ 

ovoA%Nternimal%sgRNA%R:%%%%5’IAAACTCTCTCGGATATTCTTACGA-3’  �

5’-CTTCTCGTAAGAATATCCGAGAGA-3’ 
       ||||||||||||||||||||   
    3’-AGCATTCTTATAGGCTCTCTCAAA-5’�

OvoIA_�©��¡¯� ¯�

°°°AGGTATGTTTTCCTCAATACTTCGGGTCTTCGAGTTGAAGACCTGTTTTAGAGCTAGAAATAGCA°°° 
 ccc||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
°°°TCCATACAAAAGGAGTTATGAAGCCCAGAAGCTCAACTTCTGGACAAAATCTCGATCTTTATCGT°°° 
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°°°AGGTATGTTTTCCTCAATA 
 ccc||||||||||||||||||| 
°°°TCCATACAAAAGGAGTTATGAAG 

GTTTTAGAGCTAGAAATAGCA°°° 
 cc  ||||||||||||||||| 
    ATCTCGATCTTTATCGT°°° 

CTTCTCGTAAGAATATCCGAGAGA 
    ||||||||||||||||||||   
    AGCATTCTTATAGGCTCTCTCAAA�
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 ccc|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
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5’-CTTCGGTATGGGCGGTGGTCGCGA-3’ 
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    3’-CCATACCCGCCACCAGCGCTCAAA-5’�

gCGGTGGCGGTGGTGGTATGGGCGGTGGTCGCGACGGCCGAGGGAACTACGGACCCAgc�
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���K,�

gAGCAA ATGgAAG ATG AAC GTC AAC AAA AAT GAT CTT CGCAAGAACATCCGCGAGCGCGCg�

ovo+Ak��[��

pBIEGFPIovoA%��[��

EGFP[��

OvoIB_�©��¡¯� ¯� �/:�

�§£]q,��~m�n����K,�

gGGCGGTGGTGGT ATGgAAG ATG GGC GGC GGC CGC GAT GGCg�

ovo+Bk��[��

pBIEGFPIovoB%��[��

EGFP[��

gCGGTGGCGGTGGTGGT ATG GGC GGT GGT CGC GAC GGCg�

gRNAST[��

gRNAST[��

�¯�®¯�

i%�anos+Cas9/j%U6+/ovoA/gRNA/
�w�j%U6+/ovoB/gRNA/

��

3’c�9[��5’c�9[��

3’c�9[��5’c�9[��

dGFP£���¯FJ��*�

evoIB%N1D��EGFP£���¯�¯��«��c(pBIEGFPIovoB)�

OvoIA%N1D��EGFP£���¯�¯��«��%(pBIEGFPIovoA)�

gCGGTGGCGGTGGTGGTATGGGCGGTGGTCG  CGACGGCg 
kc||||||||||||| 
gGCCACCGCCACCACCATACCCGCCACCAGC  GCTGCCGg 
�

gGGCGGTGGTGGTATGgAAGATGGGCGGCGGCCGCGATGGCg 
kc|||||||||||||||kc|||||||||||||||||||||||| 
gCCGCCACCACCATACgTTCTACCCGCCGCCGGCGCTACCGg�

£���¯�¯��«���

�£¨�

②A�I�,o���EGFPq%
kk£���¯t���

Cas9�

|||||||||||||||||  |||||||  

gRNA�

L�

�anos+Cas9;/U6+ovoA/gRNA/(�w�U6+ovoB/gRNA)%
(=6F�{Cas9ql�z�HM{gRNAq?;v�)%

①Cas9qgRNAST[���/�

s�L�=6F����V����n�%
£���¯�¯��«����¯����ª¯v��



 

Ė 5 OvoA;ʝéȀǲ:JM Ovo-B;ƺɈʲĻĹː;Ƴɨ 

 

� (A, B) Òɠȍγ�J?Ƥȍγ6�$92/ Ovo-A ;ʝéȀǲ:JM Ovo-B

;ƺɈʲĻĹː:Ǹ�/ɆQŤM/G;¯ʣQȏ*�B :��5<�

nanos-Gal4-VP16 �r�ƌĆ½;�h7 UASp-ovoA ��ƌĆ½;ZhQ¯ʣ

(5ŤKN/ YFPʸŬ;įĳ˕ǃŬ nanos-Gal4;EQƄ3˖:3�5ɡǲě

Qɭľ(/�D/�c�t���7(5 UASp-ovo-A;´PL: y wȦȰZh

7¯ʣ(5ŤKN/ YFPʸŬ;įĳ;ɡǲěQɭľ(/� 

 (C) Òɠȍγ7Ƥȍγ:��5Ƕǀŋ:ċDNMǶǀȦá;ȩɇƒQ[V�t

(/nU��U�tQȋù6ȏ*�ĮûǶǀȩɇ:��5ǃŬ�J?ɆŬ Ovo

n�|_ʇ�Ȁǲ*MơʯQȵ; box 6ȏ*�D/�Ovo-A ;ʝéȀǲ:JM

Ovo-B;ƺɈʲĻ;ơʯQZ��gɔ; box6ɡȏ(/�hr�g 11D6;Į

ûǶǀȩɇ:��5HǃŬ nos-GAL4-VP16 �ċDN5�M7Ɂ�KNM��

ĮûǶǀȩɇ:��5 RNA ĆŷʥȨ	;ǑŬ�źæ&N5�M/G

(Hanyu-Nakamura et al., 2009)�ɆŬ;ʌÛ<ǑŬð(9�� 

 

 

  



L� &O� P/*O%
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	&O�
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L)Ovo�7)Ovo�

Ak7)p��L)OvoIB�4Na"c(�QBC)�

j/UASp+OvoA/UASp+OvoA�i%nanos+Gal4+VP16/nanos+Gal4+VP16�

(7)nanosIGal4p��L)nanosIGal4��y)�

Bk7)OvoIB�4Na"%(2BC)�

j%UASp+OvoA/UASp+OvoA�i%nanos+Gal4+VP16/TM6B/Dfd+YFP�

CkOvoIA�X�?;���7)OvoIB�4Na"0`�

L�

nanos+Gal4+VP16/UASp+OvoA�

(7)nanosIGal4����y)%
sx��R#�
>�

L�

TM6B/Dfd+YFP/UASp+OvoA�

(7)nanosIGal4p��L)nanosIGal4��y)�

L�

nanos+Gal4+VP16/UASp+OvoA�

��

��



 

Ė 6 ɆȀǶʝȖ;ĮûǶǀȩɇ:�"M Ovo-EGFPn�|_ʇ;Ȁǲ 

 

� ovoB-Nterm-EGFP (A)�ovoA-Nterm-EGFP (B) ȦȰ;ɆȀǶ;ąhr�g

;Ɇ:ŀ(5�Ż GFPŻ½ (ȵ)�Ż VasaŻ½ (ʈ)�DNAƫɔ (ʿ);Óǿƫ

ɔQ�$92/ȭƪQ�ǁ:� ǁ: Ovo-EGFPf`v�;`��ha��Ð

Qȏ(�ĮûǶǀȩɇ�ċDNMˇĜ;ƁĩĖQƉÔ(/�ha��{�< 20 

�m�Ʋȩɇʇ�Ʋȩɇɕ�ĮûǶǀȩɇQ˓ɔ;ȋˈ6ȏ(/� 

 

  



St.9� St.14�

St.2� St.5� St.10� St.14�

AkOvoB+Nterm+EGFPFJ�L�pr�OvoIEGFP�¯¤�U�?;%

BkOvoA+Nterm+EGFPFJ�L�pr�OvoIEGFP�¯¤�U�?;%

St.5L�St.5E�St.4�St.3�St.2�

St.2� St.5�



 

 

Ė 7 ɆȀǶʝȖ;ĮûǶǀȩɇ:�"MǃŬ�J?ɆŬOvo-EGFPn�|

_ʇ;Ȁǲ 

 

� (A)ǃŬ Ovo-EGFP;EQȀǲ*MɆ�ɆŬ Ovo-EGFP;EQȀǲ*MɆQ

ŤM/G;¯ʣQȏ*� 

 (B, C) ǃŬ Ovo-EGFP;EQȀǲ*MɆ (B)�ɆŬ Ovo-EGFP;EQȀǲ*

MɆ (C) Qȏ*�ɆȀǶšơ:�"MǃŬ Ovo-EGFP;EQȀǲ*MɆ<�̍

ʢ:Ȁǲ*M YFP (ʈȋˈ) :JLãä(/�ąɆ:ŀ(5�ŻGFPŻ½ (ȵ)�

Ż VasaŻ½ (ʈ)�DNAƫɔ (ʿ);Óǿƫɔ;ȭƪ7� ǁ: Ovo-EGFPf

`v�Q`��ha��6ȏ(�ĮûǶǀȩɇQċFˇĜ;ƁĩĖQƉÔ(/�

ha��{�< 20�m�ĮûǶǀȩɇQ˓ȋˈ6ȏ(/� 
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sx��R#�
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��
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j/ovoB+Nterm+EGFP//Y/i%y/w�

(L)OvoIEGFP���?;v�)%
sx��R#�
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�

L�

y/w///ovoB+Nterm+EGFP�

��

(7)°L)}x��OvoIEGFP�%
?;u~m)�

L�

y/w///Y�

St.16�



 

 

Ė 8  Ovo-AʝéȀǲ:JLǃŬOvo-BƺɈQʲĻ(/7 ;ǶǀȦá;ȩ

ɇƒ;Ħð 

 

� Ovo-A;ʝéȀǲ:JLĮûǶǀȩɇ:�"MǃŬOvo-B;ƺɈQʲĻ(/

ĹːȽ (ʈ)��J?c�t���Ƚ (ʿ) :�"MǶǀŋ¦;ǶǀȦá;ȩɇƒ

Q}ht`��7(5ȏ*�Ė¦; n <ɭľ(/Ƕǀŋ;ƒQȏ*�ĮûǶǀ

ȩɇ:��5 Ovo-AQʝéȀǲ&,MɆ��J?c�t���ɆQŤM/G;

¯ʣ:3�5<Ė˜B:ȏ*� 

 

  



©�=6$��=6F��HM.�

��=6$��=6F��HM.�

L� �	&O� �	&O� 	
	&O�

=
6
$
�
�
=
6
F
�
H
M
.
�

28%>�
25I28�
21I24�
17I20�
13I16�
9I12�
5I8�
1I4�
0�

=6$���(%)�

0% 20�40% 60� 80%100� 0% 20�40% 60� 80%100� 0% 20�40% 60� 80%100� 0% 20�40% 60� 80%100�

=
6
$
�
�
=
6
F
�
H
M
.
�

28%>�
25I28�
21I24�
17I20�
13I16�
9I12�
5I8�
1I4�
0�

=6$���(%)�

0% 20�40% 60� 80%100� 0% 20�40% 60� 80%100� 0% 20�40% 60� 80%100� 0% 20�40% 60� 80%100�

**�

**�

**�

**�
**�

**�

Control%(n=28)�
OvoIB%KD%(n=30)�

Control%(n=49)�
OvoIB%KD%(n=45)�

Control%(n=28)�
OvoIB%KD%(n=20)�

Control%(n=30)�
OvoIB%KD%(n=26)�

L� �	&O� �	&O� 	
	&O�

Control%(n=49)�
OvoIB%KD%(n=24)�

Control%(n=42)�
OvoIB%KD%(n=57)�

Control%(n=43)�
OvoIB%KD%(n=10)�

Control%(n=43)�
OvoIB%KD%(n=38)�

A%

B%

=6$���(%)�

=6$���(%)�

=6$���(%)�

=6$���(%)�

=6$���(%)�

=6$���(%)�



 

 

Ė 9 ǃŬ Ovo-B ǒʡ·į;ĮûǶǀȩɇ7ɆÕ½:�"MȀǲʩǄ 

 

� ǃŬ Ovo-B ; ǒʡ·į:3�5�hr�g 15 ;ɆÕ½:ǄB5ĮûǶǀ

ȩɇ6ƠŲ (q-value < 0.05) :˒Ȁǲ*Mʡ·įQ PGC-enriched genes�ʘ:

hr�g 15 ;ĮûǶǀȩɇ:ǄB5ɆÕ½6ƠŲ:˒Ȁǲ*Mʡ·įQ

soma-enriched genes 7(5ʠä(/ (ɶȩ<ƥƔ�J?Ɨǋ:ȏ*)�$NK

ʡ·į;ĮûǶǀȩɇ:�"MȀǲʩ7ɆÕ½:�"MȀǲʩ;ǄQƸʍ:ȏ

(/�D/�Ovo-B;ƺɈʲĻ:J25ƠŲ (q-value < 0.05) :Ȁǲ�Ħð(

/ʡ·į:3�5�ƽŐ9ĮûǶǀȩɇ:�"MȀǲʩ7 Ovo-B;ƺɈʲĻQ

(/ĮûǶǀȩɇ:�"MȀǲʩ;ǄQȷʍ:ȏ(/�ǃŬ Ovo-B:JLȀǲ

�Äʜ&NM PGC-enriched genes ���qt&NMʄʵQZ��gɔ;Ʌƞ

6�ʘ:�ǃŬ Ovo-B:JLȀǲ�źæ&NM Soma-enriched genes���q

t&NMʄʵQʿɔ;Ʌƞ6ȏ*�Ė¦;ƒİ<�ąʄʵ:��qt&N/ʡ

·į;ƒQȏ*�ǃŬ Ovo-B:JLȀǲ�Äʜ&NMʡ·įƒ7źæ&NMʡ

·įƒ (354:459) 7�PGC-enriched genes;�1ǃŬ Ovo-B:JLȀǲ�Ä

ʜ&NMʡ·įƒ7Äʜ&N9�ʡ·įƒ (81:41) Q Fisher’s exact testQǸ

�5ƠŲōƱĸQ(/  (p ˣ  0.01)�D/ćƵ:�Soma-enriched genes 

(194:95):3�5H�ƠŲōƱĸQ�$92/ (p ˣ 0.01)� 
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Ė 10 ǃŬ Ovo-B ǒʡ·į hoip, BigH1, piwi, ebd1;ƺɈɮƨ 

 

� UAS-dicer2; nanos-Gal4-VP16��ƌĆ�h7 hoip RNAiȦȰ��ƌĆZh

Q¯ʣ(ǶǀȦáǭǾȂ:ƺɈQʲĻ(/È½;ŷɜǶǀŋ��J?

nanos-Gal4-VP16��ƌĆ�h7 BigH1, piwi, ebd1 RNAiȦȰ��ƌĆZh

Q¯ʣ(ǶǀȦáǭǾȂ:ƺɈQʲĻ(/È½;ŷɜǶǀŋQȏ*�$NKĹ

ːȽ:ŀ*Mc�t���7(5�nanos-Gal4-VP16��ƌĆ½�h7 y wȦ

ȰZhQ¯ʣ(5ŤKN/È½;ŷɜǶǀŋQȏ*�ƽŐ9úŋ¦;ŷǨúǃ

ȩɇQʈȋù6ȏ(/�ŷǨúǃȩɇQċD9�úŋQ˓ȋù6ȏ(/�D/�

ƽŐ9ȥŋ�J?ƺɈʲĻ:JLɖȸ(/ȥŋQ��aqt6ȏ(/� 
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Ė 11 ǃŬ Ovo-B ǒʡ·į;ƺɈɮƨ 

 

� ǶǀȦáǭǾȂ:ǃŬ Ovo-B  ǒʡ·į;ƺɈQʲĻ(/È½Qɮè(�3

3¶ ;ŷǨúǃȩɇ(�ċD9�úŋ�ƽŐ9ȥŋ:ǄB5Õʬ� 50%¶ 

:ɖȸ(/ȥŋQǾŐ9Ƕǀŋ7(5[V�t(/�Ĺː:<

nanos-Gal4-VP16D/<UAS-dicer2; nanos-Gal4-VP16��ƌĆ�h7RNAi

ȦȰ��ƌĆZh;¯ʣ:JLŤKN/È½QÀǸ(/�Ė¦; n <ɭľ(/

Ƕǀŋ;ƒQȏ*�Fisher’s exact test:JLƠŲōƱĸQ�$9��ǾŐ9Ƕ

ǀŋ�ƠŲ:Ĩ!ɭľ&N/ʡ·įQShn�h_6ȏ(/ (p < 0.01)� 
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