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1 �´ 
 
1. 1 �N�����:��dÁ  

ç̔.¬ſ	/ȸɛɒ/ǒɵ0ʓ��ȗǧ/ʷ�±��?�¶�1qg/Ĕʜɒ

0ç̔.¬ʓ�(Doty et al., 1984)�ȗǧ/ʷC±�� ?/7-=��ǃ̌İʭCŝ

�ʸ���+�ȯ=@)?(Miwa et al., 2001)�����ç̔.¬�Ĕʜɒ±�/�N

j[~.()ʁ�ȱɁ�ʐB@)?://(Mobley et al., 2014)�Ĕʜɒ/ɮî/Ǣ

ȤǤ/ȴɅ.0ɽ')-/�ȒȎ*�?�6$ɮî0F�dnH|�Ȣ�p�P�

^�Ȣ�n�b�g�Ɉ/ȸɛĬŲȡŵ/�ZRtER`�*�?�+�ȯ=@)?

(Niccoli and Partridge, 2012)�ȍ.p�P�^�Ȣ/ 90%Cø9?ùė˖«ĳ�ȍĻ�@

)-ĵȥŲp�P�^�Ȣ0�ȥȣ.ȕĩėĳį��ˬB?+ɯ�=@?�+�=

:(Barzilai and Melamed, 2003; Surmeier et al., 2010)�ɮî.¬ȸɛɒ.�),/<�

-Ĭî�ȗ�?�Ȕʟ�?�+�ˠʘ*�?� 
 

1. 2 KÆ�?���T·�VN���{£@9  

ȒĜ6*.�ç̔.¬�ȸɛĖʹ/Ĭî+ȸɛǒɵCɜ2(�?ȱɁ�Į�-�@

)?�"/¶+�)�đ�̇�?0X�IY�IoKCș$ç̔.¬�ʤżĶɭ

ɵæ±�/�Nj[~.˃?ȱɁ�Ɗ�=@?(Barnes, 1994) (Tonoki and Davis, 2012)�

�@=/ȱɁ/žƿ.<>�ç̔.¬�ȸɛāĥŲ/±�;ȸɛǧë/±��ȸɛǒɵ

/±�.ˬB?�+�ƨ=�.-')?(Burke and Barnes, 2006)� 

6$ȸɛɘɴǖ+ȸɛǒɵ/±�Cɜ2(�?ȱɁ:-�@)?�¶+�)�h

�p}�´ëŲj����/ȱɁ�Ɗ�=@?�̓ ʷɦł˘/h�p}�´ëŲj��

��0ç̔.¬ǵŋ�?�+�ȯ=@�ĵȥŲp�P�^�Ȣŵɰ.�)0ȍ.̆

ʆ.ǵŋ�?(McGeer et al., 1988)�ĵȥŲp�P�^�Ȣ.��?h�p}�´ëŲj

����ɘɴǖ/ùė.()0Į�/ȱɁ�-�@)�>�ȒĜȍĻ�@)-˖

«ȧ-ʘė+ȕĩʘė�ʗąȧ.ˬ��)?+ɯ�=@)?(Barzilai and Melamed, 

2003; Surmeier et al., 2010)��/<�.ȸɛĬŲȡŵ*0��1�1ȍĻ/ȸɛ/ɘɴ

ǖ.<>ˠɎ-ȣȎ�ŝ�ʸ��@?�+�=(Mattson, 2000)�"/¥/Ǖœ-ɮî.

¬�ȸɛǒɵ±�:Ć�ǀɚ7.<')ŝ�ʸ��@?āɵŲ�ɯ�=@?�Ũ')�

Ǖœ-ɮî.¬,/ȸɛɘɴ��,/<�-�Nj[~.<')ȸɛĬŲü2ɘɴǖ

Cȵ��ʐë.,/<�-ţ˾C��?�Cʟƽ�?�+0�Ǖœɮî.¬�ȸɛǒɵ

/±�CȔʟ�?�*˼œ.ˠʘ*�?������(�/ɸ/̂Ġ*ç̔.¬�ɘ

ɴǖ.()ʤ˄�-�@)?://�Ǖœɮî.¬�ȸɛɘɴǖ+ȸɛǒɵ/±�

�ɜ2(�=@)?ģċ0-(Burke and Barnes, 2006; Pollack et al., 2002)� 
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1. 3 #2�$2�+� Or42b���KÆ�?��¢}  

ƀōȱɁĽ.��?X�IY�IoKCș$ÉʐȱɁ.<>�ç̔.¬NZp

�]�̐̄ř.ǧŲî�?ȸɛɘɴCĆĻ��Ʊ."/ȸɛɘɴ/ç̔.¬�ɘɴǖ�

ç̔.¬�½²/ʐë/Ĭî.ˬ��?�+Cȵ�$(Chihara et al., 2014)�¨�.NZ

p�]ǧŲîCȵ�ȸɛɘɴĆĻ6*/ɛɤCʤʾ�?� 

� ÉʐȱɁ*0�f�ȗȌ+�)X�IY�IoKCș)?�X�IY�IoKC

ș?Þȃ+�)˖«ʵǺ�Èļ�)?�ŅĎ�ǛʽȧȰ�ˁˈ.ȱɁCˌ9?�+

�×ƺ?Ɉ�Ɗ�=@?�6$�đ�̇+Ćǎ.�NZp�]+č1@?XZeH�v

�eF�].<')ɘɴǖ�ļʐ�?�+�ȯ=@)?(Ě 1a) (Riedl and Shi, 2004)�

�/�+�=X�IY�IoKCș)ƨ=�.-'$�+�qgCĊ8đ�̇.�

):Ť.Ʌ(�+�ƶŦ�@?� 

X�IY�IoKžʌɸ.��?NZp�]ǧŲî˘°/ĆĻ/$9.0�ɻɜą

Ğv��umCD8::PARP::VenusCș$(Williams et al., 2006)�mCD8::PARP::Venus0�

|IZ CD8 (mCD8)/ɘɴĭɻʳˇ˘°+ʎÊʍȦʷ Venus��qg Poly ADP ribose 

polymerase (PARP)�/NZp�]̚ÙƠ˘°CĊ8˚Ú*ɜą�@$ǍˉCƈ(�ǧŲ

ĞNZp�]0 mCD8::PARP::Venus C PARP Ï/ÙƠ˚Ú.�)ÙƠ��ÙƠ.<

')ȗ�$lMKsg�v0ƅ cleaved PARP ƅ².<')ȍȟȧ.ʩʰ�@?��/

cleaved PARP XSi�̕cPARP XSi�̖CʝŃ�?�+.<>�ɘɴÏ/NZp�

]ǧŲîC�j`�*�?<�.-?(Ě 1b)�mCD8::PARP::Venus0˖«ĳ.U�h�

@$v��u*�?$9�Gal4/UAS XZe~Cș)"/ȥȒCɚɨȍȟȧ.ʐ��

+.<>�ȍĻ/ɚɨ̘ɘɴ.��?NZp�]ǧŲ/Ǌ×�āɵ.-?� 

šȱɁĽ.��?ÉʐȱɁ*0��/ mCD8::PARP::Venusv��uCș)X�I

Y�IoKž²ɸ�)NZp�]ǧŲCȵ��(�/ȸɛɘɴCĆĻ���*:Ĕ

ʜĀĿȸɛ.�)̐̄ř.NZp�]ǧŲî�ʝŃ�@?�+Cʚ×�$�ĔʜĀĿ

ȸɛ̕olfactory receptor neuron, ORN̖0X�IY�IoKĔʜɒ/�ǔj����*�

>�Ĕʜĕĺ*�?ʠʞ(antenna)6$0|PX���p�v.ĴĜ��ĔʜàǾCĀĿ

�?̕Ě 2a �̖�/ȸɛ0ɸÏ/ʠʞʅ+č1@?˘°.ʼɗCƄŇ���ǔj���

�*�?ƄŇȸɛ/ǑȎɃʸ+XivZCŢž�)�ĔʜŶģC<>̐ǔ/Ĕʜ�ǁ.

«ː�?�ʠʞʅ0ɓ 50 ½/ɑȓ²�=Ǎž�@)�>�ĔʜĀĿȸɛ0"/Wu`

Hv�+.ȍĻ/ɑȓ².ʼɗCƄŇ�?�Ąɑȓ²0�"/į���Ţ�ȭńȧ-°

ɩˬº-,.<')ÜÝ�?�+�āɵ*�?�6$ĔʜĀĿȸɛ0Wu`Hv�+.

ȍĻ/Ⱦ̇/ĔʜĀĿ²̕odorant receptor, OR̖CȥȒ�)�>��/ĔʜĀĿ².<

')ůɉ�?ĔʜàǾ/ȍȟŲ�ǠĻ�@)?� 

,/ĔʜĀĿȸɛWu`Hv.�)NZp�]/ǧŲî�ʚ=@?�ʭ5$ɜƿ�

Or42b ȸɛ.�)̐̄ř*NZp�]/ǧŲî�ʝŃ�@?�+�Ø'$(Ě 2b)�
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�/NZp�]/ǧŲî.<>�Or42b ȸɛ/Ɲ�İB@?�+:ƨ=�+-'$�

Or42b ȸɛ0X�IY�IoK/̍+-?˝Ǚ/ì.<')àǾ�@?�+�ȯ=

@)?(Stökl et al., 2010)�6$ Or42bȸɛ0ʪŝʐë.ŮʘòØ*�?�+�ȯ=@

)?(Semmelhack and Wang, 2009)��@=/ȯʚ+ Or42bȸɛ/ç̔.¬�Ǯİ�=

�ŷ�@?ˇ>�ɮ̔/½²*0 Or42bȸɛCàǾ�?ìȌʷ4/ʪŝʐë�±��

?��=.�Or42bȸɛCĊ8ĔʜĀĿȸɛ.�)�NZp�]ǧŲî.<?ɘɴǖ

Cƃß�?ėĳ*�? p35 (Ě 1a)CȥȒ�?�+.<>�ç̔.¬�ʪŝʐë/±��

ƃß�@?�Ũ')�/ȱɁ0�ç̔.¬�ȍĻ/ȸɛ/ɘɴǖ+�ç̔.¬�½²/

ʐë/Ĭî+ɜ2(�?¶+-'$� 
 

1. 4 KÆ�?����¢}�{z  

*0 Or42b ȸɛ/ɘɴǖ0,/<�-�Nj[~.<')ʸ�?+ɯ�=@?%A

���˞îZg�Z�DNA ƓÃ�`�pRʷ/Õ˷Ɉ0ç̔.¬ʈȿ�?�+�ȯ

=@�ȸɛĬŲȡŵ.ˬ��?�+�ȯ=@)?(Mattson and Magnus, 2006; Yankner 

et al., 2008)�6$˂ŕ*0�ËȠɒ/ ˌ(Heneka et al., 2014; Lucin and Wyss-Coray, 2009)�

ȸɛǧë(Dong et al., 2009; Xanthos and Sandkuhler, 2014):ȸɛĬŲȡŵ.ˬB>�?�

+�ƉƔ�@)?��/<�.ȸɛĬŲȡŵ.ˬ��?Ȓʲ0ƝĮ�ȯ=@)�>�

Or42b ȸɛ/ɘɴǖʪŉ.ˬB>ũ?Ȓʲ0ĮŎ.B$?�ƷȱɁ*0ËȠɒ/ ˌ�

ȸɛǧë�̀ �pRʷųœŲɠƈǒǍ.()ǊʣCʐ'$/*�@=.()ʫƨ�

?� 

ËȠɒ0�ĭƺȗȌ/źǂ.ń�?ŀ�/ȗ²˭Ūýů*�?�X�IY�IoK

/ɼȇËȠ�ȍ.²ǯŲËȠ0�Tollɛʹ+ Imdɛʹ/̙(/�ʘ-ɛʹ.<')ßŪ

�@)?(Ě 3)��@=/ɛʹ�ɘʄ/ǍžȌʷ.<')ǧŲî�@?+�ƅʄyv

bh(Antimicrobial peptide, AMP)/ȥȒ��Ƨ�?(Buchon et al., 2014)�AMP0ɘʄȍȟ

ȧ.´ș�?`�pRʷ*�>�ɘʄ/ɘɴɻ.ɀC˪�?�+.<>ƅʄ´șCȵ�

�+�ȯ=@)?(Matsuzaki, 2009)�6$źǂ/7-=��ç̔.¬ɼȇËȠůɉ

� ˌ� AMP/ȥȒ��Ƨ�?�+�ȯ=@)?(Pletcher et al., 2002) (Chen et al., 

2014b)�˂ŕ*0�Ĭȟ²Cș$ʟƽ.<>ɼȇËȠɒ ˌ+ȸɛĬŲ/ˬºŲ.(

)Ǌʣ�-�@)?�ataxia telangiectasia mutated (ATM6$0 telomere fusion, tefu) 

0�DNAƓÃ/ʩʰ¼ū.ˬB?˖«ĳ*�?�(Rong, 2008)��/Ĭȟ²*ʃ̔.�

�?ɼȇËȠůɉ/ ˌ+ȸɛĬŲ�ʝŃ�@?(Petersen et al., 2012)�Ý/˖«ĳ�

Dnr10 Imdɛʹ/Ǎžėĳ�Dredd/lOeGu�Q���`�*�>�Dnr1Ĭȟ²

*0ʃ̔.�):ɼȇËȠůɉ� ˌ�?(Guntermann et al., 2009)��/Ĭȟ²*:

ȸɛĬŲ�ʃ̔.�):ʝŃ�@?�+�=�ɼȇËȠůɉ/ ˌ+ȸɛĬŲ/ˬ�

�ƉƔ�@)?(Cao et al., 2013)��/ģċ*06$�ȸɛɘɴ�?0S�Fɘɴ.
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��? AMP/ȥȒ.<')�ʃ̔½²*ȸɛĬŲCʪŉ*�?�+Cȵ�)?��

/<�.�ç̔.¬ɼȇËȠůɉ� ˌ�?�+�"�)ɼȇËȠ/ ˌ�?Ĭȟ²

.�)ȸɛĬŲ� ˌ�?�+�ȏɅ.ȵ�@)?��@=/�+�=�ç̔.¬

�ȸɛĬŲ�ɼȇËȠůɉ/ ˌ.<')ʪŉ�@?�+��ŷ�@?��"/<�-

ģċ0-/�ȒȎ*�?� 

X�IY�IoK0˝Ǚ/Ċ6@)?̍Cș)ɠƈ�@)?�+(2. 1. 3 
X

�IY�IoK/ɮî�ü2 2. 15
X�IY�IoK̍/ɚž�CûȈ)�"�) Or42b

ȸɛ0˝Ǚ/ì.<')àǾ�@?�+�=(Stökl et al., 2010)�Or42bȸɛ0ļ̏ȕ

ĩ�.�)œ.ǧŲî�@$ȎŻ.�?+ɯ�=@?��/�+�= Or42bȸɛ/ɘ

ɴǖ.ȸɛǧë�ˬB?/*0-�+ɯ�$�ȸɛǧë0�ȸɛɘɴ�ǧŲî�@$

ƪ.ȗ�?ɻ˹°/Ĭî*�>�ȸɛɘɴ/ǒɵ.�)ˠʘ-:/*�?�ȸɛɘɴ

�ˎã.ǧŲî�@?+�ɿıǚŲ(excitotoxicity)+č1@?ɘɴǚŲCȵ��ȸɛɘ

ɴǖCʪŉ�?�+�ȯ=@)?(Wang and Qin, 2010)�X�IY�IoK.�):

ȸɛǧë� ˌ�?Ĭȟ².�)ȸɛĬŲ� ˌ�?�+�ȯ=@)?(Fergestad 

et al., 2006)�ƴ˂*0�ȸɛǧë.<?Zg�Z/ʈȿ.<')ʪŉ�@?ȁȣ�ȸɛ

ĬŲ.ˬB?āɵŲ.():ƉƔ�@)?(Xanthos and Sandkuhler, 2014)�6$�ȸ

ɛǧë/±�:6$ȸɛĬŲ.ˬB?�+�ȯ=@)?�Orco (6$0 Or83b)0X�

IY�IoK/Į�/ĔʜĀĿȸɛ.�)ȥȒ�?ĔʜĀĿ²/ÎĀĿ²*�>�

OrcoĬȟ²/ĔʜĀĿȸɛ*0ȸɛǧë�İB@?(Larsson et al., 2004)��/ OrcoĬ

ȟ²/ĔʜĀĿȸɛ0ȸɛĬŲCȵ��ȸɛǧëC ˌ�?�+.<')Ėū�?�+

�ȯ=@)?(Chiang et al., 2009)��/<�.�ˎã-ȸɛǧë�ȸɛǧë.<?Z

g�Z/ʈȿ�ȸɛǧë/Ǯİ.<')ȸɛĬŲ�ʪŉ�@?�+�ȯ=@)?��

�/<�-Ȓʲ�ļ˵.Ǖœɮî.�)ȗ�?�.()0ƨ=�.�@)-� 

ȸɛĬŲȡŵ*�?F�dnH|�Ȣ*0F}�Hh�`�pR/Õ˷�p�P�

^�Ȣ*0�XkR�H�/Õ˷�n�b�g�Ȣ*0n�b�b�({�S�`}�)

/Õ˷�ʝŃ�@?(Mattson and Magnus, 2006)�6$X�IY�IoK.��?ȸɛĬ

Ųȡŵ�f�/Į�0ȟœ`�pRʷ/ȥȒ.<?:/*�?(Hirth, 2010; Sang and 

Jackson, 2005)��@=/�+�=ȟœ`�pRʷ/ʈȿ+ȸɛĬŲ/˫.į�-ˬB>

��?�+�Ø?�̀ �pRʷųœŲɠƈǒǍ0ȟœ`�pRʷ/ʈȿC˭�ɘɴÏǒ

Ǎ*�>��/ǒǍ/ȳɡ0ȸɛĬŲCʪŉ���/ǒǍ/ ˌ0ȸɛĬŲC˭��+

�ȯ=@)?(Labbadia and Morimoto, 2015)�X�IY�IoKCș$ȱɁ*:�`

�pRʷųœŲɠƈǒǍ+ȸɛĬŲ/ˬB>.()ƨ=�+-')�)?�v�e

F^�~ɒ0�rPb�î�@$`�pRʷCØʟ�?ǒǍ*�?��ç̔.¬±�

�?�+�ȯ=@)?�v�eF^�~/Ǎžėĳ/�(*�? Rpn11 /ˎãȥȒ

.<')�ç̔.¬�v�eF^�~ǧŲ/±��ƃß�@?�+�"�){�S�`
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}�ˎãȥȒ.<?ȸɛĬŲ�ƃß�@?�+�ƨ=�+-')?(Tonoki et al., 

2009)�6$Ŋɴ²ˬˊØʟ(Endoplasmic reticulum-associated degradation, ERAD)0Ŋɴ²

Zg�Zůɉ/�Ⱦ*�>�Ŋɴ².�)}ZtL��h�$`�pRʷCʩʰ��

�/}ZtL��h�$`�pRʷ/�rPb�îCʐ�ǒǍ*�?(Vembar and 

Brodsky, 2008)�ERADɛʹ/ȳɡ.<>ȸɛĬŲ���?�+�ȯ=@)?(Hetz and 

Mollereau, 2014)�X�IY�IoKCș$ȱɁ*0�ȟœ`�pRʷ/ˎãȥȒ.<

')ŝ�ʸ��@? retinal degeneration��ERADɛʹC ˌ�?Ɨ´Cʐ��+.<

>ƃß�@?�+�ƨ=�+-')?(Kang and Ryoo, 2009)�¨�/�+�=X�I

Y�IoK.�):`�pRʷųœŲɠƈǒǍ0ȸɛĬŲ.ˬ��?�+�Ø?� 
 

1. 5t���y  

ȹ0ƷĶ¼īʬȽ.�)�Or42bȸɛ/ɘɴǖǒǍ/ʟƨ.Fv��b�?$9.

ʠʞ.��?ç̔.¬�˖«ĳȥȒ/ĬîCʭ5$�"/ɜƿ�ç̔.¬ʠʞ*X�

IY�IoK/�ʘ-ɼȇËȠɛʹ�ǧŲî�?�+Cƨ=�.�$�"�*ƷȱɁ*

0 Or42bȸɛ/ɘɴǖ.ɼȇËȠɛʹ/ǧŲî�ˬB?�ʭ5$�ɼȇËȠůɉ.ˬB

?˖«ĳ/Ĭȟ²Cș$ʟƽ/ɜƿ�ç̔.¬�ɼȇËȠůɉ/ ˌCƃß�?�+

.<> Or42b ȸɛ/ç̔.¬�ɘɴǖ�ƃß�@?�+Cƨ=�.�$�6$ Or42b

ȸɛ;"@¨ĭ/ɘɴ.��?ɼȇËȠůɉ/Ɨ´Cʐ'$ɜƿ�Or42bȸɛ/ç̔.

¬�ɘɴǖ0 Or42bȸɛɼʺ*0-��Or42bȸɛ¨ĭ/ɘɴ.��?ɼȇËȠůɉɛ

ʹ/ǧŲî.<')ʪŉ�@?�+Cƨ=�.�$��=.ç̔.¬±��? Or42b

ȸɛC¤�$ʪŝʐë��ɼȇËȠůɉ ˌ/ƃß.<>�ZP���@?�+�ƨ=

�+-'$�ɼȇËȠůɉ/ ˌ��Ǖœɮî.�)ȍĻ/ȸɛɘɴ/ɘɴǖCʪŉ

��ç̔.¬�ʐë/Ĭî.:ˬB?¶0�@6*ȯ=@)-�+�=�ƷȱɁ0

Ǖœɮî.¬�ȸɛǒɵ/±�/�Nj[~/�ɆCƨ=�.�$+ʡ�?�6$�Ʒ

ȱɁ*0ȸɛǧë;ĔʜĀĿ²/ȥȒ�"�)`�pRʷųœŲɠƈ-,/ʝȃ�=:

Or42bȸɛɘɴǖ�Nj[~/ʟƨ.()Fv��b�)�>�"/ɜƿ.():

ʱʮ�$� 
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2 \Åuq�r~  
 

2. 1  �5#2�$2�+���P�Ã¡  

2. 1. 1PH�X�IY�IoKɒɝ 

ļ̏.0¨�/ɒɝCș$�ļ̏.ș?˵.0�Í) X chromosome � w1118/

ɒɝCș$� 
 

2 .1. 1. 1 Ĭȟ²ɒɝ 

w1118 (X) 

J4 (II) (Meng et al., 1999) 

RelE20 (III) (Hedengren et al., 1999) 

Toll10B (III) (Erdelyi and Szabad, 1989) 

Orco2 (Or83b2+Ć�) (III) (Larsson et al., 2004) 
Or42bEY14886 (II) (Bellen et al., 2004) 

Bc/ CyO[Δ2-3] (II) (¢˙ZgcR\�`�<>Ø�) 

Or42b19  (II) (ƷȱɁ)  

Or42b23  (II) (ƷȱɁ) 

Or42battP (II) (ƷȱɁ) 

Or10aattP (X) (ƷȱɁ) 

Or47aattP (II) (ƷȱɁ) 

Or42bOr10a (II) (ƷȱɁ) 

Or42bOr47a (II) (ƷȱɁ) 

Or42bOr10a (II) (ƷȱɁ) 

Or10aOr42b (X) (ƷȱɁ) 

Or47aOr42b (II) (ƷȱɁ) 
 

2. 1. 1. 2 Gal4ɒɝ 
Or42b-Gal4 (II) (Fishilevich and Vosshall, 2005) 

FB-Gal4 (II) (Gronke et al., 2003) 

r4-Gal4 (III) (Lee and Park, 2004) 

w; Or10a-Gal4 (II) (Fishilevich and Vosshall, 2005) 

 

2. 1. 1. 3 UASɒɝ 
UAS-CD8::PARP::Venus (Ⅲ) (Williams et al., 2006) 

UAS-H2B::ECFP (III)  (Shu Kondo<>Ø�) 
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UAS-Drosocin  (III) (Tzou et al., 2002) 

UAS-Spzact  (II) (Ligoxygakis et al., 2002) 

UAS-Toll10B  (II) (Hu et al., 2004) 

UAS-Toll-RNAi (P{TRiP.GL00474}attP2)  (III) (Bloomington Stock Center<>Ø�) 

UAS-MyD88-RNAi (P{TRiP.HMS00183}attP2) (III) (Bloomington Stock Center<>Ø�) 

UAS-Imd-RNAi (P{TRiP.HMS00253}attP2) (III) (Bloomington Stock Center<>Ø�) 

UAS-GFP  (III) (Bloomington Stock Center<>Ø�) 

UAS-miRNA-Or42b#(1 - 10) (II6$0 III)  (ƷȱɁ)  

UAS-shaker-DN (II) (Mosca et al., 2005) 

UAS-eag-DN (II) (Broughton et al., 2004) 

UAS-rpr (II) (Zhou et al., 2009) 

UAS-p35 (II) (Bruce Hay<>Ø�) 

UAS-G-CaMP 3.5 (II) (Richard Axel<>Ø�) 

UAS-G-CaMP 3.5 (III) (Richard Axel<>Ø�) 
 

2. 1. 1. 4�{�`�ɒɝ 

Drosocin-GFP (II) (Tzou et al., 2000) 

 

2. 1. 2 ̊ɲƹ© 

X�IY�IoK0̍/Ì'$oHF�.Ì@�25ºC�Ǹř 60%�ƨƮ 12 ƪ˫:12

ƪ˫ 12 ƪ˫WHR�.»'$H�P�x�`�*ˇœ̍Cș)̊ɲ�¡˚��œǶ

*n�h��S�$�6$ȍʤ�-ˮ>, ļ̏.0 MZ/½²Cș)ļ̏Cʐ'

$�̍/ɚž0 2. 15
 ̍/ɚž�.ʤʾ�$� 
 

2. 1. 3 ɮî 

X�IY�IoK0̍/Ì'$oHF�.Ì@�25ºC�Ǹř 60%�ƨƮ 12 ƪ˫:12

ƪ˫/WHR�C»'$H�P�x�`Ï*ɠƈ�$�̍ 0ˋ.̙Ėơ�:/.��

$�̍0ˇœU��}��CĊD%�ʀȧ-̍Cș$�¯��̉�ßˮ/ļ̏Cʐ'

$˵.0˼̉̍ßˮ̍(15% SY, sugar and yesat)�̉̍ßˮ̍(5% SY)Cș$�̍/ɚ

ž0 2. 15
 ̍/ɚž�.ʤʾ�$� 

ìàǾCʐ-�=/ɮî0˝Ǚ/Ĥą�X�IY�IoKCɠƈ�?$9/o

HF�.ș?Z{�YǄ.h�HH�Zg̕ M�K�`�˝Ǚ C̖ǝ*ɥ'$:/C

Ħ>ˀ7��cX�ȗĝ*ʙ��/Z{�YǄ*ǄC�$oHF�.X�IY�Io

KCÌ@ɮî� $�Methyl salicylate/Ĥą�ɓ 30 cm� 30 cm� 8 cm (ɧ�ǐ�̐�)

/v�ZbcRĿĕÏ. Methyl salicylate (Sigma-Aldrich, M6752)CÈǹ� �"/�.
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oHF��+X�IY�IoKCÌ@ɮîCʐ'$� 
 

2. 2 ¼>Y��o�#2�$2�+����B¬  

¨�.ȵ�ˇ>v�Z}hC´ʖ��X�IY�IoKǂʂ².ŉÌ�$˖«ĳɚ

7ƒ�ɒɝC BestGene Inc. (Chino Hills, CA, USA)*´ʖ�$� 
 

2. 2. 1 UAS-miRNA-Or42bɒɝ/´ʖ 

Or42b˖«ĳ�= 22ĨĢ (5’-TCA CTC CAG GTG TGC ATT AAT G-3’)C˕2�"/

22ĨĢC�˘Ĭƒ�$˚Ú+"/ȭʕȧ-˚ÚCĊ8ɓ 250ĨĢ�=-?DNA˚ÚC

ʥʢ�$(Chen et al., 2007)��/ DNA˚ÚC̙(Ċ8 DNAt�S��gCũ��=.

�/t�S��gC NotI�EcoRI*ÙƠ� pUAST5R`�.ŉÌ�$� 
 

2. 2. 2 Or42battP�Or10aattP�Or47aattPɒɝ/´ʖ 

CRISPR/Cas9 XZe~Cș$˖«ĳ`�TeG�SƂʑCÞș��ĔʜĀĿ²˖

«ĳ(Or42b, Or10a, Or47a)/ Cording Sequence (CDS)CǓƓ��"/ǓƓ� $̂Ġ.

attP ˚Ú/ƋÌCʐ'$�"/$9.`�Tcg˘°4/ȭʕȧ-˚ÚCƈ(

pHD-DsRed-attPv�Z}h(Gratz et al., 2014)C�Ⱦ̇�`�TcgCȍȟȧ.ÙƠ�?

$9/ short guide RNACȥȒ�? U6b-sgRNAv�Z}h(Ren et al., 2013)C̙Ⱦ̇/ʢ

3Ⱦ̇/v�Z}hC"@#@/Ǐȧ˖«ĳ.()´ʖ�$� 

pHD-DsRed-attPv�Z}hC NotI*ÙƠ��PCR.<')ĪŔ�$ĔʜĀĿ²˖«

ĳ CDS 5’Á/ȭĆȧ˚ÚCƋÌ�$��=.�/v�Z}hC SpeI*ÙƠ��PCR.

<')ĪŔ�$ĔʜĀĿ²˖«ĳ CDS 3’Á/ȭĆȧ˚ÚCƋÌ�$��/ƪ/ȭĆȧ

˚Ú0X�IY�IoKTm~ DNACˤĞ+�)ũ$�U6b-sgRNAv�Z}h0�Ç

/v�Z}hC BbsI*ÙƠ��ÙƠWHg.ńů�? DNAM�VCƋÌ�?�+.<

')´ʖ�$�  

Or42battP C ´ ʖ � ? $ 9 . � pHD-DsRed-attP-Or42b � U6b-sgRNA-Or42b#1 �

U6b-sgRNA-Or42b#2 C´ʖ�$�Or10aattP C´ʖ�?$9.�pHD-DsRed-attP-Or10a�

U6b-sgRNA-Or10a#1�U6b-sgRNA-Or10a#2 C´ʖ�$�Or47aattP C´ʖ�?$9.

pHD-DsRed-attP-Or47a�U6b-sgRNA-Or47a#1�U6b-sgRNA-Or47a#2C´ʖ�$�´ʖ.

µș�$v�H|��<2 DNAM�V/˚Ú0 2. 16
µș�$v�H|��<2M�

V DNA˚Ú�.ʤʾ�$� 
 

2. 2. 3 Or42bOr10a�Or42bOr47a�Or10aOr42b�Or47aOr42b/´ʖ 

Or42battP�Or10aattP�Or47aattPɒɝ.�"@#@/ĔʜĀĿ²˖«ĳ/ cDNA ˚ÚC

ƋÌ�$ RIVwhite (Baena-Lopez et al., 2013)CŉÌ�?�+.<>Or42bOr10a�Or42bOr47a�
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Or10aOr42b�Or47aOr42bɒɝC´ʖ�$� 
Or42bOr10aC´ʖ�?$9.�ʠʞ/ cDNA�= Or10aC PCR.<')ĪŔ��EcoRI

*ÙƠ�$ RIVwhite.ƋÌ� RIVwhite-Or10aC´ʖ�$� 

Or42bOr47aC´ʖ�?$9.�ʠʞ/ cDNA�= Or47aC PCR.<')ĪŔ��EcoRI

*ÙƠ�$ RIVwhite.ƋÌ� RIVwhite-Or47aC´ʖ�$� 

Or10aOr42b�Or47aOr42bC´ʖ�?$9.�ʠʞ/ cDNA �= Or42b C PCR .<')

ĪŔ��EcoRI*ÙƠ�$ RIVwhite.ƋÌ� RIVwhite-Or42bC´ʖ�$� 

´ʖ.µș�$v�H|��<2 DNA M�V/˚Ú0 2. 16
µș�$v�H|�

�<2M�V DNA˚Ú�.ʤʾ�$� 
 

2. 3 Or42bV�A  (Or42b19, Or42b23)�B¬  

2. 3. 1 Or42bEY14886Ĭȟ²�=/g��Z{_� Pėĳ/�ǕȴÙ>×� 

Or42EY14886ɒɝ+ y, w; Bc/CyO[Δ2-3]ɒɝC¡˚��"/ĳķC�½²�(ɒɝî�

$� 
 

2. 3. 2 Tm~ PCR.<? Or42bĬȟ²/˖«ĳĞ/ǠĻ 

�(/ PCR b��u.�½²/žʌX�IY�IoKCĖþ��Tm~ DNA /Ƈ

×Cʐ�6*-20ºC*»Ĵ�$�Squishing buffer (10 mM Tris-HCl (1000 mM Tris-HCl (Tris 

(WAKO, 016-18313), pH 8.0 by HCl (WAKO, 080-01066))CŒ˟), 1 mM EDTA (Dojindo, 
345-01865), 25mM NaCl  (WAKO, 191-01665), 200 µg/mL Proteinase K (Nakarai tesque, 

29442-14))C 50 µLç��̒ bcvCș)ɓ 10Ȼ˫X�IY�IoKC�>(3�$� 

"/ŧ 37ºC* 30Ø�94ºC* 2ØH�P�x�g��Tm~ DNAƇ×ǯ+�$� 

Tm~ DNAƇ×ǯ 1 µL�ExTaq (TaKaRa, RR001A) 0.125 µL�10�Buffer 2.5 µL (Ex 

Taq¦ō)�2.5 mM dNTP 2 µL (ExTaq¦ō)�10 µM/ Forward�Reversev�H|�Ǳą

ǯ 5 µL�ǽʄʇȞǝ 12.5 µLCǱ!�PCR (94ºC 5Ø/ŧ�94ºC 30Ȼ�62ºC 30Ȼ�72ºC 

45Ȼ6$0 7ØC 35WHR��72ºC 5Ø) Cʐ'$�"/ŧ 10�Loading buffer (TaKaRa, 

9157) 0.5 µLC PCRǴ7ʨƟ 5 µL.ç��FO��ZT�˹ǜǥëCʐ'$��/ƪ

PCRǴ7ʨƟ++:. 1 Kb Plus DNA Ladder (Invitrogen, 10787-018):Ćƪ.FO��Z

T�˹ǜǥëCʐ'$�"/ŧKbYI~u�|Hh(Nakarai tesque, 146-03)Cș)T

�Cǂʂ��UV g��ZH�}l�`�+ CCD N��Cș)ƕţ�$�µș�$

v�H|�0 2. 16
µș�$v�H|��<2M�V DNA˚Ú�.ʤʾ�$� 
 

2. 3. 3 RT-PCR.<? Or42bĬȟ²/ʧ¹ 

X�IY�IoKžʌCKcy�b��u. 10ðÌ@�Ȭ&.ǯ²ɄɖCș)Ô

ɜ�$�ʨƟ0 RNAɐʖ.ș?6*-80ºC*»Ĵ�$� 
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RNA/ɐʖ0¨�/Ɓ̀*ʐ'$�ʨƟ/Ì'$ȳȲb��u. TRIzol  (Invitrogen, 

15596018)  200 µLç�y�cg}PW� (Treff Lab 9̗6.07339.9.03) Cș)ʨƟ/ȳ

ȲCʐ'$�TRIzol 800 µLç��ȳȲb��uÏ/ʨƟC 1.5 mLb��u4ȼ��"

/ŧR��z�~ (WAKO, 038-02606)�2-v�pm�� (Nakarai tesque, 29113-53)�K

`m�� (WAKO, 057-00451) Cș)� TRIzolʖˉÇ/ʫƨƲ.Ũ Total RNA/

ɐʖCʐ'$�Total RNA /Ǽʟ.0 Diethylpyrocarbonate (DEPC, Nakarai tesque, 

12311-86) ÖȔǝ 50 µLCș$� 

Reverse Transcription (RT, ˆʻÑ) 0ǔ/ˇ>ʐ'$�Total RNA 1 µg, 0.1 M DTT 2 

µL (M-MLV Reverse Transcriptase ¦ō)�5�First-Strand buffer 4 µL (M-MLV Reverse 

Transcriptase¦ō)�500 µg/mL Oligo (dT)12-18 primers (Invitrogen, 18418-012)  1 µL�10 mM 

dNTP mix (Invitrogen, 18427-013) 1 µLCǱ!�DEPCÖȔǴǝ* 18.9 µL+-?<�.ʭ

ʖ�$��/ʨƟC 65ºC 5Øýů��Ǟ�* M-MLV Reverse Transcriptase (Invitrogen, 

28025-013) 0.5 µL�RNasin Ribonuclease inhibitors (Promega, N251A) 0.6 µLCç� 37ºC*

90Øýů� �cDNACąž�$�cDNA0µș�?6*-20ºC*»Ĵ�$� 

cDNA 1 µL�ExTaq (TaKaRa, RR001A)  0.125 µL�10�Buffer 2.5 µL (ExTaq¦ō)�

2.5 mM dNTP (ExTaq¦ō) 2 µL�10 µM/ Forward�Reversev�H|�Ǳąǯ 5 µL�ǽ

ʄʇȞǝ 12.5 µLCǱ!�PCR (94ºC 5Ø/ŧ, 94ºC 30Ȼ, 62ºC 30Ȼ, 72ºC 45ȻC 35W

HR�,  72ºC 5Ø) Cʐ'$�"/ŧ 10�Loading buffer (TaKaRa, 9157) 0.5 µLC PCR

Ǵ7ʨƟ 5 µL.ç��FO��ZT�˹ǜǥëCʐ'$��/ƪ PCRǴ7ʨƟ++:

. 1 Kb Plus DNA Ladder (Invitrogen, 10787-018):Ćƪ.FO��ZT�˹ǜǥëCʐ'

$�"/ŧKbYI~u�|Hh(Nakarai tesque, 146-03) Cș)T�Cǂʂ��UV

g��ZH�}l�`�+ CCDN��Cș)ƕţ�$�µș�$v�H|�0 2. 16


µș�$v�H|��<2M�V DNA˚Ú�.ʤʾ�$�  
 

2. 4 _R��[  

Ě 18 *ș$ Orco2�Or42b-Gal4�UAS-rpr� UAS-p35 /ɒɝ0��5) w1118Cș

) 8ĖocRR�ZCʐ��+.<>�̟ «ȧɳƬCɝ��)?�X�IY�Io

K0ɬîŧ 48ƪ˫¨Ï.�˞îȂɖ.<>̑˛��̍ /Ì'$oHF�. 20ð�(Ì

@$�ɠƈ0 25ºC�Ǹř 60%�ƨƮ 12 ƪ˫:12 ƪ˫/WHR�C»'$H�P�x�

`Ï*ʐ'$�3-4 ƥ.�Ėơ�̍.ȼ�˵�ǖD%X�IY�IoK/ƝCʤ˥�

?�+.<>ŅĎCǷĻ�$�ũ=@$f�`0 Prism (GraphPad)Cș)ɝʢÖȔC

ʐ'$� 

 

2. 5 [¾� RT-PCR���¼>Y��±v  

2. 5. 1ʠʞ�=/ RNAɐʖ 
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ļ²̆Ŭ˧�*X�IY�IoK̃˘�=ʠʞCÙ>˸��ɂ/Kcy�h�tb

��u (�Ř) . 20½Ì@�Ȭ&.ǯ²ɄɖCș)Ôɜ�$�ʨƟ0 RNAɐʖ.ș

?6*-80ºC*»Ĵ�$� 

RNA /ɐʖ0¨�/Ɓ̀*ʐ'$�y�cg}PW�(Treff Lab̗96.07339.9.03), 

QIAshredder (QIAGEN, 79654)Cș)ʨƟCȳȲ�$�ȳȲ�$ʨƟCʠʞ 40½/W�

v�+-?ǎ.ʭɌ��RNeasy Micro Kit (QIAGEN, 74004) Cș)ʖˉÇ/ʫƨƲ.

Ũ Total RNACɐʖ�$�RNA/Ǽ×.0 RNase free water (RNeasy Micro Kit¦ō) 14 

µLCș$�ˆʻÑýů.ș?6* RNA0-80ºC*»Ĵ�$� 

 

2. 5. 2 Íʺ�=/ RNAɐʖ 

X�IY�IoKžʌCȳȲșb��u(ĸ�ǒǉ, ST-0250F-0) . 10ðÌ@�Ȭ&

.ǯ²ɄɖCș)Ôɜ�$�ʨƟ0 RNAɐʖ.ș?6*-80ºC*»Ĵ�$� 

RNA/ɐʖ0¨�/Ɓ̀*ʐ'$�ʨƟ/Ì'$ȳȲb��u.ǞÒ�$�`�U

�� (ĸ�ǒǉ, MC0214R) ü2 TRIzol  (Invitrogen, 15596018)  200 µLCç�|�b

r�[X�cN�  (ĸ�ǒǉ, MB755U) Cș) (1.5K rpm 15 sec + off time 5 sec) C

3WHR�ʐ�ʨƟCȳȲ�$�Zs�aI�ŧ�TRIzol 800 µLç��ȳȲb��u

Ï/ʨƟC 1.5 mLb��u4ȼ��"/ŧR��z�~ (WAKO, 038-02606)�2-v�

pm�� (Nakarai tesque, 29113-53)�K`m�� (WAKO, 057-00451) Cș)�TRIzol

ʖˉÇ/ʫƨƲ.Ũ Total RNA /ɐʖCʐ'$�RNA /Ǽʟ.0 RNase free water 

(RNeasy Micro Kit¦ō) 40 µLCș$�"/ŧ�NanoDrop (Thermo Scientific, NanoDrop 

2000c)Cș) RNAȀřCǷĻ��1 µgCș)ǔ/ˆʻÑýůCʐ'$�ˆʻÑý

ů.ș?6* RNA0-80ºC*»Ĵ�$� 
 

2. 5. 3 ˆʻÑýů 

Tm~ DNA/Øʟü2ˆʻÑýů.0 PrimeScript RT reagent Kit with gDNA Eraser 

(Perfect Real Time) (TaKaRa,  RR047A)Cș$�RNAǼǯ 7 µL. 5 �gDNA Eraser 

Buffer(PrimeScript RT reagent Kit with gDNA Eraser (Perfect Real Time)¦ō)C 2 µL�gDNA 

Eraser (PrimeScript RT reagent Kit with gDNA Eraser (Perfect Real Time)¦ō)C1 µLǲç��

42ºC*̙ØÖȔ�?�+.<> RNAǼǯ�.Ċ6@?Tm~ DNA/ØʟCʐ'$�

ʨƟ. 5�PrimeScript Buffer 2 (for Real Time) (PrimeScript RT reagent Kit with gDNA 

Eraser (Perfect Real Time)¦ō)C 4 µL�PrimeScript RT Enzyme Mix I (PrimeScript RT 

reagent Kit with gDNA Eraser (Perfect Real Time)¦ō)C 1 µL�RT Primer MixC 1 µL�

RNase Free water (RNeasy Micro Kit¦ō)C 4 µLǲç��37ºC* 15Ø� 85ºC*̛ȻÖ

Ȕ�?�+.<> cDNAʨƟCũ$�cDNAʨƟ0Ļˢȧ PCR.ș?6*-20ºC*»

Ĵ�$� 
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2. 5. 4 Ļˢȧ PCR 

SYBR Green I Cș$H�`�N��`Ǥ.<')ļƣ�$�LightCycler 480 

multiwell plate 96 white (Roche Applied Science, 04729692001) �* cDNAʨƟC 1 µL�

SYBR Premix Ex Taq II (Tli RNaseH Plus) (TaKaRa, RR820) C 10 µL�Forward and Reverse 

v�H|�ǱąǼǯ (10 µM each) C 0.8 µL�ǽʄʇȞǝC 8.2 µL Ǳą�$�ǔ.

LightCycler 480 (Roche Applied Science) Cș)`�Tcg˖«ĳ/ȥȒˢCʭ5$�

PCRýů0 95ºC* 30Ȼ� (95 ºC* 5Ȼ�55 ºC* 25Ȼ) C 45WHR�*ʐ�ĄW

HR�/ə�ƪ.ʎÊCǷĻ�$�6$�ýůə�ƪ.ʏʟưɣ/ǷĻCʐ'$�ũ=

@$ĄʨƟ/f�`0�µșv�H|�.<?ĪŔȘȌCǘ˳Œ˟�)´ʖ�$Ǌˢɣ

+�ĄʨƟ/Ï˘Ǐǻ˖«ĳ(rpl32) /ȥȒf�`CÇ.ȭńĻˢCʐ'$��@=/

ʟƽ0 LightCycler software (Roche Applied Science) Cș)ʐ'$�Prism (GraphPad) 

Cș)ũ=@$f�`/ɝʢʟƽCʐ'$�µș�$v�H|�+v�H|�/ʥʢ

ƢǤ0 2. 16
µș�$v�H|��<2M�V DNA˚Ú�.ʤʾ�$� 
 

2. 6 #2�$2�+�j©¥;��%,7'�f�¯^  

2. 6. 1 žʌɸ/ʟâ 

0.3% Triton X-100 (Nakarai tesque, 35501-15)/ PB (PBT) �*X�IY�IoKžʌɸ

CƔ×��ǞÒ�$ 4% paraformaldehyde (Merck, 104005)/ PBT�.˻ɩ�$� 
 

2. 6. 2 ËȠɚɨîĶ 

4% PFA/ PBT*ĽǶ 20Ø˫ěĻ�$�"/ŧ PBT*�ĽǶ 20Ø˫ 3ĖǦǩ�$�

Ʊ. 5% Normal Goat Serum (NGS)/ PBT*ĽǶ 60Ø˫u�cP�S��PBT*˓š-Ȁ

ř.Œ˟�$�ǔƅ²ǼǯCç��4ºC*�ƫƅ²ýů� $�"/ŧ�PBT*ĽǶ 20

Ø˫ 3ĖǦǩ��PBT*˓š-Ȁř.Œ˟�$�ǔƅ²ǼǯCç��̝ Ê� 4ºC*�ƫ

ýů� $�ýůŧ�PBT *ĽǶ 20 Ø˫ 3 ĖǦǩ��SlowFade Gold antifade reagent 

(Invitrogen, S36936) 50 µLCç�ɸ�ǡ86*˻ɩ�$�µș�$ƅ², µșŒ˟¾ȑ0

2. 17
ș$ƅ²�.ʤʾ�$� 
 

2. 6. 3ɚɨ/ʝŃ 

TCS-SP5ÎȆȃ̆Ŭ˧ (Leica)Cµș�)ɚɨCʝŃ��ÎȆȃȝÆCÿũ�$� 
 

2. 7 #2�$2�+�²°;����ªD(6,!¶�¯^  

2. 7. 1 ʠʞ/|I�g�ʝŃ 

PBT �*X�IY�IoK/̃˘�=ʠʞCÙ>˸��Focus ClearTM (CelExploler 
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Labs Co., FC-101)++:.Z�HhO�Z�.|I�g�$�|I�gŧ 15 Ø¨Ï.

TCS-SP5ÎȆȃ̆Ŭ˧ (Leica)Cµș�)ɚɨCʝŃ��ÎȆȃȝÆCÿũ�$� 
 

2. 7. 2 ʠʞ�/ĔʜĀĿ²ȸɛ/ɘɴ²ƝǷĻ 

UAS-H2B::ECFPɒɝCș)ʠʞ�/ĔʜĀĿ²ȸɛ/ɘɴ²ƝCǷĻ�?Ĥą.

0¨�/Ɓ̀*ʐ'$�ÿũ�$ÎȆȃȝÆ�=�ImageJ 1.46r (http://rsb.info.nih.gov/ij) 

^tgIJF/ Cell Counter v�SH�Cș)�ɘɴƝCǷĻ�$�ɝʢʟƽ.0�

Prism (GraphPad) Cș$� 

 

2. 8 #2�$2�+�j©�X¦¨ix  

2. 8. 1 įɹʄŽǿǯ/´ʖ 

įɹʄ (DH5α) C 5 mL/ LBġĝ (Invitrogen, 12780-052) *�ƫ 37ºC*ġ̌��˒

ŭØ˸ (8300 G�5Ø, 4ºC) Cʐ��ǳCƌ)�500 µL/ PBS.Žǿ�įɹʄŽǿǯ

+�$� 
 

2. 8. 2 ˣ/´ʖ 

O�ZP�s��� (Narishige, GD-01) C�v��� (Narishige, PC-10) Cș)�

ˠ> 3½ (25 g�2�100 g�1/ʢ 150 g)�q�`�66.5ºC��ǘŝ�/ƹ©*ŝ�ś1

�´ʖ�$� 
 

2. 8. 3 źǂ 

źǂļ̏.0ȍʤ�-ˮ>MZ/žʌ 5 ƥ̔Cș$�ˣC 70%K`m��*Ǯ

ǚ�$ŧ.įɹʄŽǿǯ.(��CO2̑˛�/X�IY�IoKɺ˘ʒȩ.à�$�ź

ǂļ̏0œǶ*ʐ'$ŧ�25ºC /H�P�x�`*ɠƈ�$�źǂ 8 ƪ˫ŧ.ĖþC

ʐ�ǔ/ļ̏.ș$� 
 

2. 9 #2�$2�+�²°�E���NZ  

2. 9. 1 ʠʞ/ÔɜÙȋ/´ʖ 

X�IY�oKC�˞îȂɖ.<')̑˛��̃CěĻ�$ȎŻ* O.C.T compound 

(Tissue-Tek, 4583) .<')7$�@$íğȪ (R�M��h�ă, Tissue-Tek, 4565)  

.Ì@�Ȭ&.h�HFHZCș)Ôɜ�$�Ôɜ�$ʨƟ0�ÙȋC´ʖ�?6*

-80ºC.»Ĵ�$�ʨƟ0Ôɜ}R�g�~(Leica, CM3050S) .<> 14 µm.ʊÙ��

MASU�gZ�HhO�Z (ƼǬO�Z, S9441) .ş¦//&�ĽǶ*�Ȋ� $� 
 

2. 9. 2 ËȠɚɨîĶ 
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ÔɜÙȋC PBT.<>ĽǶ*̙ĖÐǝď�$�(* 4% paraformaldehyde (Merck, 

104005)/ PBT*ĽǶ 30Ø˫ěĻ��PBT*ĽǶ̛Ø̚ĖǦǩ�$�Ʊ. 5% NGS/ PBT

*ĽǶ 60Øu�cP�S�)�"@#@/ļ̏.�) PBT*˓š-Ȁř.Œ˟�$

�ǔƅ²Ǽǯ+�4ºC*�ƫƅ²ýů� $�"/ŧ PBT*ĽǶ 10Ø˫̚ĖǦǩ��

PBT*˓š-Ȁř.Œ˟�$�ǔƅ²ü2 HoechstǼǯ+�̝ Ê�)ĽǶ*̙ƪ˫ýů

� $ýůŧ�PBT*ĽǶ 10Ø˫ 3ĖǦǩ��SlowFade Gold antifade reagent++:.

ņÌ�$�µș�$ƅ²�µșŒ˟¾ȑ0 2. 17
µș�$ƅ²�.ʤʾ�$� 
 

2. 9. 3 ɚɨ/ʝŃ 

TCS-SP8ÎȆȃ̆Ŭ˧ (Leica) Cµș�)ɚɨCʝŃ�ÎȆȃȝÆCÿũ�$� 
 

2. 10 #2�$2�+�j©¤ A;����ªD(6,!¶�¯^  

PBS Ï*ǮîɋɚɨɈCÿ>˰��+.<>ɺ˘ʒȩɚɨ/ö˸Cʐ'$�Ȭ&.

ʎÊ̆Ŭ˧ (Leica, CTR5000) + CCDN�� (Leica, DC300FX) Cș)ɚɨ/ʝŃ+

ʎÊȝÆ/ÿũCʐ'$� 
 

2. 11 #2�$2�+�8Æb©�¤ A�E���NZ  

2. 11. 1 ɶɱ²/Ɣ× 

PBS�*X�IY�IoK�̔ŗʌ�=ɶɱ²CƔ×��ǞÒ�$ PBS�.˻ɩ�

$� 
 

2. 11. 2 ËȠîĶǂʂ 

4% paraformaldehyde (Merck, 104005)/ PBS*ĽǶ 25Ø˫ěĻ�$�"/ŧ PBT*Ľ

Ƕ 5Ø˫ 3ĖǦǩ�$�Ʊ. 5% NGS / PBT*ĽǶ 60Ø˫u�cP�S��PBT*˓

š-Ȁř.Œ˟�$�ǔƅ²ǼǯCç��4ºC*�ƫƅ²ýů� $�"/ŧ�PBT*

ĽǶ 5Ø˫ 5ĖǦǩ��PBT*˓š-Ȁř.Œ˟�$�ǔƅ²ǼǯCç��̝ Ê�ĽǶ

*2ƪ˫ýů� $�ýůŧ�PBT*ĽǶ5Ø˫5ĖǦǩ��SlowFade Gold antifade reagent 

12 µLCç��Ȭ&.ɚɨ/ʝŃCʐ'$�µș�$ƅ²�µșŒ˟¾ȑ0 2. 17
µș

�$ƅ²�.ʤʾ�$� 
 

2. 11. 3 ɚɨ/ʝŃ 

TCS-SP8ÎȆȃ̆Ŭ˧ (Leica) Cµș�)ɚɨCʝŃ��ÎȆȃȝÆCÿũ�$� 

 

2. 12 #2�$2�+�²°����ªD in situ hybridization 

2. 12. 1 YVPXTj�ǏʰF�b\�Z RNAv��u/´ʖ 
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ɮ̔ʠʞțƺ/ cDNA�= Orco cDNA�?0 Drosomycin cDNACĪŔ��TArget 

Clone -Plus-  (TOYOBO, TK-201) Cș)  pTA2 vector 4ŉÌ�� pTA2-Orco�

pTA2-DrosocinC´ʖ�$� Orco�Drosomycin cDNA/ĪŔ.ș$v�H|�˚Ú0

2. 16 
µș�$v�H|�˚Ú�.ʤʾ�$�pTA2-OrcoC XbaI*ÙƠ�?�+.<

')ũ=@? DNA˦ 1 µg�T7 RNA polymerase (Roche, 10881767001) 2 µL�10�T7 

Reaction Buffer (T7 RNA polymerase¦ō) 2 µL�DIG Labeling Mix (Roche, 11277073910) 2 

µL�RNasin Ribonuclease inhibitors (Promega, N251A) 0.5 µLCÍˢ 20 µL* 37ºC 3ƪ˫

ýů� ?�+.<>YVPXTj�Ǐʰ Orco F�b\�Z RNA v��u/ąžC

ʐ'$�6$�pTA2-DrosomycinC HindIII*ÙƠ�?�+.<')ũ=@? DNA˦ 1 

µg�T3 RNA polymerase  (Roche, 11031163001) 2 µL�10�T3 Reaction Buffer (T3 RNA 

polymerase¦ō) 2 µL�DIG Labeling Mix 2 µL�RNasin Ribonuclease inhibitors 0.5 µLCÍ

ˢ 20 µL* 37ºC 3ƪ˫ýů� ?�+.<>YVPXTj�Ǐʰ DrosomycinF�b\

�Z RNA v��u/ąžCʐ'$�ąž�$YVPXTj�Ǐʰ RNA v��u0¨

�/Ɓ̀.Ũɐʖ�$�20 µL/ýůǯ. 0.5 M EDTA (Dojindo, 345-01865)�5 M LiCl 

(Nakarai tesque, 206-24)�K`m�� (WAKO, 057-00451) 75 µLCç�-80ºC*�ƫƙɩ

�$�"/ŧ 4ºC 15K rpm * 15Ø˫˒ŭØ˸Cʐ��ɐCƌ)$��=. 70% K

`m��Cç��4ºC 15K rpm * 5Ø˫˒ŭØ˸Cʐ��ɐCƌ)�̈���ɐʖv

��u+�$�ɐʖ�$v��u0 50% formamide  (WAKO, 066-02301) .Ǽʟ��µ

ș�?6*-80ºC*»Ĵ�$� 
 

2. 12. 2 Fluoresceinb�}h/´ʖ 

NHS-fluorescein (Thermo Scientific, 46410) 40 mgCN,N-DMF  (Sigma-Aldrich, 227056) 

4 mL.Ǽ���N,N-DMF 1.4 mL. triethylamine (Sigma-Aldrich, T-0886) 14 µL�tyramine 

hydrochloride (Sigma-Aldrich, T2879) 14 mgCǼʟ�$:/+Ǳą��2ƪ˫ĽǶH�P

�x�g�?�+.<> fluorescein b�}hC´ʖ�$��@.Ɉˢ/K`m�� 

(WAKO, 057-00451)Cǲç��µș�?6*-20ºC*»Ĵ�$� 
 

2. 12. 3 ʎÊ in situ hybridization 

2. 9. 1 
ʠʞ/ÔɜÙȋ/´ʖ�/<�.´ʖ�$ʠʞ/ÔɜÙȋC 4% 

paraformaldehyde (Merck, 104005)/ PBS* 10ØěĻ��PBS*ĽǶ 3Ø 3ĖǦǩ�$. ȅ

ǝ˜˞ (Nakarai tesque, 00226-15) 1.25 mLC 0.1 M TEAoctE�(0.1M triethanolamine 

(Nakarai tesque, 34726-15), pH 8.0 by HCl (WAKO, 080-01066)) 150 mL.ç�$ǼǯCș

)ĽǶ* 10Ø˫F\b�îCʐ'$�PBS*ĽǶ 3Ø 3ĖǦǩ��̈��$ŧ�n

Hu�aH]�X��octE�(50% formamide (WAKO, 066-02301), 5�SSC (20�
SSC (3000mM NaCl (WAKO, 191-01665), 300 mM sodium citrate (WAKO, 191-01785), 
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pH7.0 by HCl (WAKO, 080-01066))CŒ˟), 0.5 mg/mL herring sperm DNA (Promega, 

D181A), 250 µg/mL yeast tRNA (Roche, 10109495001), 5�Denhardt’s Reagent (50�

Denhardt’s Reagent (WAKO, 043-21871)CŒ˟ ), 0.1% Tween-20 ȭšĐ (WAKO, 
166-21115), 2.5 mM EDTA (Dojindo, 345-01865), 0.25 mM CHAPS (Dojindo, 347-04723), 50 

µg/mL heparin (WAKO 081-00136)) 100 µLCș) 65ºC*�ƪ˫v�nHu�aH]�

X��Cʐ'$�ǔ.�YVPXTj�ǏʰF�b\�Z RNA v��u 0.5 µg ç��

85ºC* 5ØÖȔ�$nHu�aH]�X��octE�100 µLCș) 65ºC*�ƫn

Hu�aH]�X��Cʐ'$�"/ŧ 0.2�SSC (20�SSCCMilliQǝ*Œ˟�)´ʖ)

* 65ºC 20Ø 3Ė��=. TN buffer (100 mM Tris-HCl (Tris (WAKO, 016-18313), pH 7.0 by 

HCl (WAKO, 080-01066)), 150 mM NaCl (WAKO, 191-01665))Cș)ĽǶ 5ØǦǩ�$

ŧ.�TNB buffer (TN Buffer. 0.05% Tween-20ȭšĐ+ 0.5% Blocking Reagent (Roche, 

11096176001)Cç�$:/)*ĽǶ 30Ø˫u�cP�S�$�TNB buffer* 1000¾.Œ

˟�$ anti-DIG POD (Roche, 11207733910)+ 4ºC�ƫýů� $�TNT buffer (TN Buffer

. 0.05% Tween-20ȭšĐCç�$:/)Cș)ĽǶ* 3Ø 3ĖǦǩ��TNB bufferC

ș) 333¾Œ˟�$ Fluoresceinb�}h+ĽǶ* 30Øýů� $�TNT buffer*Ľ

Ƕ 5Ø 3ĖǦǩ��TNB buffer*˓š-Ȁř.Œ˟�$ HoechstǼǯ+ĽǶ* 2ƪ˫ý

ů� $�TNT buffer*ĽǶ 5Ø 3ĖǦǩ��ƴŧ. SlowFade Gold Antifade reagent+

+:.ņÌ�$�µș�$v��u µșŒ˟¾ȑ0 2. 17
µș�$ƅ²�.ʤʾ�$� 
 

2. 12. 4 ɚɨ/ʝŃ 

TCS-SP8ÎȆȃ̆Ŭ˧ (Leica) Cµș�)ɚɨCʝŃ��ÎȆȃȝÆCÿũ�$� 
 

2. 13 Two-choice assay���#2�$2�+�³c«L�¯^  

2. 13. 1ǷĻCʐ�tG��hü2g�cv/´ʖ 

ǷĻCʐ�tG��h01 L r�N�  (Corning, 1000-1L) +150 mm Dish  (IWAKI, 

1030-150) Cș)´ʖ�$�150 mm Dish0 35 mmį/ɀC 3½˪���cX�*X

��h�$�ǷĻ�?˵.0 1 Lr�N�/�˘C Dish*ʙ�ɕe�vCș)ě

Ļ�$�˴˫0\�n�e�v*ħ%� 

g�cv0̒ʂbcv  (HiMveGN, 703Y)�Z{�YǄ (b�aWHK�Z, 

WCS200)�ʛǈȖ  (37.5mL, F[��, 5-130-03) Cș)�¨�/Ɓ̀.Ũ´ʖ�

$� Z{�YǄCɈØ��"/�ŭ.̒ʂbcvCà�$�̒ ʂbcv/É0Ȭť 3 mm

Ƚ.-?ǎ.Ù'$�̒ ʂbcv/Ȭť�Ŋ�Á�ʛǈȖ/Ï˘.Ì?ǎ.Z{�Y

ǄC�9�g�cv+�$�ǷĻ/˵.0ìȌʷC 500 µLÌ@$� 
 

2. 13. 2ìȌʷ 
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ìȌʷ+�)�Apple cider vinegar  (ACV, ɔ��V˜, }dN�) Cș$�ì

Ȍʷ/Œ˟.0 MilliQǝCș$� 
 

2. 13. 3 X�IY�IoK/ɞ̉ 

ìȌʷ.<?ʪŝêƿC̐9?ȫȧ*�ʪŝʐëCǷĻ�?Ȭá6*X�IY�

IoKCɞ̉� $�oHF�  (b�aWHK�Z, KFB38II) . MilliQǝ*Ǹ= $

P~�HvC�ƾÌ@ʁ�ǝCÙ'$�X�IY�IoKCoHF�Ï4Ì@�Z{�

YǄC˩9�H�P�x�`  (25ºC, 60% humidity, ƨƮ 12ƪ˫:12ƪ˫WHR�) *ȍ

ɇ�-ˮ> 24ƪ˫ɠƈ�$� 
 

2. 13. 4 ʪŝʐë/ǷĻ 

ʪŝʐë/ǷĻ0ƮH�P�x�` Ï (25ºC, 60% humidity) *ʐ'$�1 Lr�

N�Ï.ìȌʷ/Ì'$g�cv�U�g���+�) MilliQ ǝ/Ì'$g�cv

C˚ɩ��1 Lr�N�/�ŭ.X�IY�IoKC 100ðȽřƙ��ɖƦ� 150 mm 

Dish*ʉC��H�P�x�`Ï*˻ɩ�$�2ƪ˫ŧ�1 Lr�N�CĖþ��g�

cv.ĴĜ�?½²/Ɲ�g�cv/ĭ.ĴĜ�?½²/ƝCƝ�$� 

 

2. 13. 5 Preference index/Ɋ×  

¨�/ʢɊŜ.Ũ') Preference index  (PI) CɊ×�$� 

 

�/˵�ǷĻ�.ǖD%½²0˰ĭ�$�ũ=@$f�`0 Prism  (GraphPad) Cș

)ɝʢÖȔCʐ'$� 

 

2. 14 G-CaMP�G�	�M�I�s�S®Q]A������L�¯^  

2. 14. 1 X�IY�IoK/ǻÂ 

X�IY�IoKCɼ´/Ă.ěĻ��̃ ˘CWilson’s saline (103 mM NaCl (WAKO, 
191-01665), 3 mM KCl (WAKO, 163-03545), 5 mM TES (Dojindo, GB18), 10 mM treharose 

dihydrate (WAKO, 204-18451), 10 mM glucose (WAKO, 049-31165), 7 mM sucrose (WAKO, 

196-00015) , 26 mM NaHCO3  (Nakarai tesque, 31213-15), 1 mM NaH2PO4  (WAKO, 

192-02815), 1.5 mM CaCl2  (Nakarai tesque, 06731), 4 mM MgCl2  (WAKO, 135-00165), 

pH 7.25 by HCl  (WAKO, 080-01066)).<')7$�$�"/ŧ, ̃˘/RbR��ɶɱ

²-,C˰��ʠʞʅC˺×�$� 
 

Preference Index
(PI) =

# flies in odor vial - # flies in control vial

total # of flies
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2. 14. 2 ìȌʷ 

ìȌʷ+�)�Apple cider vinegar  (ACV, ɔ��V˜, }dN�) Cș$�ì

Ȍʷ/Œ˟.0 MilliQǝCș$� 
 

2. 14. 3 ìàǾƪ/ĔʜĀĿ²ȸɛ.��? G-CaMPXSi�/ʝŃü2ʤ˥ 

̆Ŭ˧ (Leica, DM6000FS) + CCD N�� (ǪƼzgjRZ, ImagEM  EM-CCD 

C9100-13) Cș) L5tG�`�/XSi�C 10Ȼ˫ʝŃ�ʤ˥�$��/˵ǷĻ˪

Ĳ 3Ȼ�= 5Ȼ/˫.ìȌʷ/̋ďʇǜCX�IY�IoKʠʞ4Ĉ�)˅'$� 

 

2. 14. 4 f�`/ʟƽ 

ImageJ^tgIJF/MeasurementǒɵCș) Region of interest  (ROI) .��?

XSi�Šř/ɛƪĬîCƇ×�$��/f�`�=Ąƪȃ.��?Ĭîȑ (ΔF/F) /

ʢɊCʐ�Prism  (Graphpad) Cș)v�cg�$�ΔF/F0¨�/ˇ>ʢɊ�$� 

 

�/ƪ F00ȝÆÿũ˪Ĳƪ.��?XSi�Šř�Fi0Ąƪȃ.��?XSi�ŠřC

ȵ�� 
 

2. 15 #2�$2�+�Ä��j  

 ˇœKW   ˼̉̍ßˮ ̉̍ßˮ 

ǝ (L)  1  ǝ (L)  1 1 

H�Zg (g)  40  H�Zg (g)  150 50 

U��}�� (g)  40  ZR��Z (g)  150 50 

S�U�Z (g)  100  FO� (g)  20 20 

FO� (g)  8  v�sM�˞ (mL)  3 3 

v�sM�˞ (mL)  3  Methyl 4-dydroxy 

benzonate (15% w/v)  

(mL)  

20 20 

p�ĸŴ̎˞�b� 
(10% w/v)  (mL)  

5    

H�Zg (h�HH�Zg, M�K�`�˝Ǚ) , U��}�� (U��t���,ƥǳ

ʖɏ) , S�U�Z (WAKO, 042-31177) , FO� (ŏȚîĶ, 260-01705) , v�sM�˞ 

(WAKO, 163-04726) , p�ĸŴ̎˞�b� (WAKO, 132-02635) , ZR��Z (WAKO, 
190-00013) , Methyl 4-dydroxybenzonate  (Sigma-Aldrich, H5501) .   

 

 

ΔF/F =
(%)

Fi - F0

F0
X 100
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2. 16 C�	�.3�/7P��4" DNA½F  

µș�$v�H|��<2 DNA M�V0Í)���tG�YJm}RZǅŜªȷ 

(ƻ¢) *´ʖ�$� 
 

2. 16. 1 v�Z}h´ʖș 

2. 16. 1. 1 pHD-DsRed-attP´ʖșv�H|� (2. 2. 2 
Or42battP�Or10aattP�Or47aattPɒ

ɝ/´ʖ�ûȈ)  

pHD-DsRed-attP   v�H|�˚Ú 

Or42b 

5’ 

Forward 5’-ATT CTT GCA TGC TAG CCG GTG CTC CTT 

GGA CAC AGT GCT C-3’ 

Reverse 5’-GTC CGC GGC CGC TAG CTC GGC GTT ATT 

GTG CGC ACT GCT C-3’ 

3’ 

Forward 5’-ATA GAA GAG CAC TAG GGT GGA TGG 

ATA CCT TTT TTG TC-3’ 

Reverse 5’-GGA GAT CTT TAC TAG CCA TCT AGT CGT 

GCC GGT CCC AAT TG-3’ 

Or10a 

5’ 

Forward 5’-TGC ATG CTA GCG GCC GGG TAG AGG 

GGT TGA GGT CTT TCC AAG-3’ 

Reverse 5’-CAT ATG TCC GC GGC CGA TGG ATA TAA 

CTA TGT GAA CGA CAT CCT G-3’ 

3’ 

Forward 5’-ATA GAA GAG CAC TAG ATT GGT AAT 

AAA TAT AAA GTG CTA GTA TTT TC-3’ 

Reverse 5’-GGA GAT CTT TAC TAG CAC CGG GTC TCA 

GAC CAT CCA TCT C-3’ 

Or47a 

5’ 

Forward 5’-TGC ATG CTA GCG GCC GGA GGC AAG 

TGT TTG GCC TGT AG-3’ 

Reverse 5’-CAT ATG TCC GCG GCC GTC GAC AAG 

GGT TAA TTC GGC CTC ACA C-3’ 

3’ 

Forward 5’-ATA GAA GAG CAC TAG ATG TGG TTT 

GAC CAC AAG GCT TTG GAT TG-3’ 

Reverse 5’-GGA GAT CTT TAC TAG CAA CTC CTT CGA 

CGC GAA CGC GGT G-3’ 
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2. 16. 1. 2 U6b-sgRNA´ʖș DNAM�V (2. 2. 2 
Or42battP, Or10aattP, Or47aattPɒɝ/´

ʖ�ûȈ)  

U6b-sgRNA  M�V˚Ú 

Or42b#1 
Sense 5’-TTC GGG GTG CAG AGT ATC CAA TAA-3’ 

Antisense 5’-AAA CTT ATT GGA TAC TCT GCA CCC-3’ 

Or42b#2 
Sense 5’-TTC GTG CGC ACA ATA ACG CCG AGA-3’ 

Antisense 5’-AAA CTC TCG GCG TTA TTG TGC GCA-3’ 

Or10a#1 
Sense 5’-TTC GCG CCC TGA TCT ATG GAC AAG-3’ 

Antisense 5’-AAA CCT TGT CCA TAG ATC AGG GCG-3’ 

Or10a#2 
Sense 5’-TTC GCA TTA TGT CTA AAC TCA AGC-3’ 

Antisense 5’-AAA CGC TTG AGT TTA GAC ATA ATG-3’ 

Or47a#1 
Sense 5’-TTC GCA TGT CGA CAA GGG TTA ATT-3’ 

Antisense 5’-AAA CAA TTA ACC CTT GTC GAC ATG-3’ 

Or47a#2 
Sense 5’-TTC GCC GTG CGA ACA ATC TAA AAA-3’ 

Antisense 5’-AAA CTT TTT AGA TTG TTC GCA CGG-3’ 

 

2. 16. 1. 3 U6b-sgRNA ´ʖșv�H|� (2. 2. 3 
Or42bOr10a, Or42bOr47a, Or10aOr42b, 

Or47aOr42b/´ʖ�ûȈ)  

RIVwhite   

Or10a 

Forward 
5’-GCG TAC TCC ACG AAT ATG TCC GAG 

TGG TTA CGC TTT CTG AAA CGC GAT C-3’ 

Reverse 

5’-CCG CTC CGG AGA ATT TTA CTG AAA 

GGA CTT AAC CAG CGC AAT TAT GGA ACC 

CGA AG-3’ 

Or47a 

Forward 
5’-GCG TAC TCC ACGA ATA TGG ACA GTT 

TTC TGC AAG TAC AGA AGA GCA C-3’ 

Reverse 
5’-CCG CTC CGG AGA ATT TTA GGA GAA 

TGA TC TCA GCA TTG TGA TG-3’ 

Or42b 

Forward 
5’-GCG TAC TCC ACG AAT ATG GTC TTC GAG 

CTA ATA CGT CCC GCT C-3’ 

Reverse 
5’-CCG CTC CGG AGA ATT TTA GTC CGT CTT 

AAA TTT GTC AGC TAT ATT C-3’ 
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2. 16. 2 genome DNA PCR, RT-PCRșv�H|� (2. 3 
Or42bĬȟ² (Or42b19, Or42b23) 

/´ʖ�ûȈ)  

v�H|�\

cg# 

 v�H|�˚Ú 

1 
Forward 5’-CTG GGT GGA TGC CAG TCG TCG CTA C-3’ 

Reverse 5’-GCA AAC TTT GCC ACC TAG TGA TGG GG-3’ 

2 
Forward 5’-AGT ACT GTC CTC CGG CAA GGC GGA G-3’ 

Reverse 5’-GAC GAC TGG CAT CCA CCC AGT TGG AC-3’ 

3 
Forward 5’-TTT GGA GAC TCC GAA GTC GGG GGT C-3’ 

Reverse 5’-TCA ACG GTT TCC ATG GCT CTG CCG G-3’ 

4 
Forward 5’-TTG AGG GGG TTG TTG GGG GTA GAG G-3’ 

Reverse 5’-ATA GAC CCC CGA CTT CGG AGT CTC C-3’ 

5 
Forward 5’-AGC TAA TAC GTC CCG CTC CGC TCA C-3’ 

Reverse 5’-AAG GGA TTG TAC AGC TGC CAG GGC G-3’ 

 

2. 16. 3 Ļˢȧ RT-PCRșv�H|�  (2. 5 
Ļˢȧ RT-PCR.<?˖«ĳȥȒʟƽ�

ûȈ)  

� Ļˢȧ RT-PCR .ș$v�H|�0 Universal Probe Library Assay Design Center 

(Roche) Cș)ʥʢ�$��5)/v�H|�0ĪŔȘȌ/ʏʟưɣØƽ.<')`

�Tcg˚ÚCȍȟȧ.ĪŔ�?�+Cȴʩ�)?�̈ �.µș�$v�H|�/˚

ÚCʤ�� 

`�Tcg  v�H|�˚Ú 

rpl32 
Forward 5’-CGG ATC GAT ATG CTA AGC TGT-3’ 

Reverse 5’-CGA CGC ACT CTG TTG TCG-3’ 

Drosomycin 
Forward 5’-TAC TTG TTC GCC CTC TTC G-3’ 

Reverse 5’-GTA TCT TCC GGA CAG GCA GT-3’ 

Diptericin B 
Forward 5’-AAT CTG CAG CCT GAA CCA CT-3’ 

Reverse 5’-AGG CTC AGA TCG AAT CCT TG-3’ 

Or42b 
Forward 5’-TGG ACC ACA AGC TCA TTC TAA G-3’ 

Reverse 5’-TGT CTG AGA AGA AAA ACA CGT TG-3’ 

 

2. 16. 4 v�Z}h´ʖș v�H|� (2. 12 
ʠʞ.��?ʎÊ in situ hybridization�

ûȈ)  

pTA2-  v�H|�˚Ú 
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Orco 
Forward 5’-ATG ACA ACC TCG ATG CAG CCG AG-3’ 

Reverse 5’-TTA CTT GAG CTG CAC CAG CAC-3’ 

Drosomycin 
Forward 5’-AAG TAG TGG AGA GCT AAA CG-3’ 

Reverse 5’-GAA ATC ATT TAC CAA GCT CCG-3’ 

 

2. 17 C�	�lA  

2. 17. 1 ËȠǂʂ*ș$�ǔƅ² 

ƅ²ć ëȌȾ ´ʖ Œ˟¾ȑ 

anti-mCD8a   �cg Invitrogen, MCD0800 1:100 

anti-cleaved PARP 

antibody  
�rcg Abcam, ab32561 1:100 

anti-Bruchpilot |IZ DSHB, nc82 1:40 

anti-Dorsal |IZ DSHB, 7A4 1:50 

anti-GFP �cg Nakarai tesque, 04404-26 1:500 

 

2. 17. 2 ËȠǂʂ*ș$�ǔƅ² 

ƅ²ć ´ʖ Œ˟¾ȑ 

anti-rat Alexa488 Molecular probes, A-11006 1:250 

anti-rabbit Cy3 Jackson ImmunoResearch, 711-155-152 1:1000 

anti-mouse Alexa 647 Molecular probes, A-21236 1:1000 

anti-mouse Alexa 488 Molecular probes, A-11017 1:250 

 

2. 17. 3 "/¥v��u 

ƅ²/v��uć ´ʖ Œ˟¾ȑ 

Hoechst 33342 Invitrogen əȀř 4 µM 
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3 �w  
 

ȹ0�ƷĶ¼īʬȽ.�)�ʠʞ.��?ç̔.¬�˖«ĳȥȒĬîCƨ=�.

�?$9. DNA|HR�F�HʟƽCʐ'$�"/ɜƿ�X�IY�IoK/�ʘ-

ɼȇËȠůɉɛʹ*�? Tollɛʹü2 Imdɛʹ�ç̔.¬ǧŲî�?�+Cƨ=�

.�$�ƷȱɁ*0ɼȇËȠůɉɛʹ� Or42bȸɛ/ç̔.¬�ɘɴǖ.ˬB?�Ǌʣ

Cʐ'$� 
 

3. 1 E�¿¹¼>YV�A�� Or42b����¢}�kH���  

Or42b ȸɛ/ç̔.¬�ɘɴǖ�ɼȇËȠůɉ/ ˌ.<')ʪŉ�@?�ƨ=�

.�?$9�6�ç̔.¬�ɼȇËȠůɉ/ ˌ�ȒŞ�?Ĭȟ²Cș)ʟƽCʐ'

$�ç̔.¬�ɼȇËȠůɉ�ȒŞ�?Ĭȟ²0ȯ=@)-�+�=�6�ɼȇË

Ƞɛʹ/Ĭȟ²/ʧ¹�=ʐ'$�J4 Ĭȟ²0 Toll ɛʹ/̙(/ʻÑėĳ*�? DIF

+ Dorsal/ǓƓĬȟ²*�>(Ě 4a)�DIF+ DorsalC¤�?ɼȇËȠůɉ�ĹÍ.ƃß

�@?�+�ȯ=@)?(Meng et al., 1999)��/ J4/we�ƐąĬȟ²Cʭ5?$

9.�½²/ŅĎ+�TollɛʹǧŲî/ƉǏ+�) Tollɛʹ�Ǩ/ËȠůɉ˖«ĳ/�

(*�? Drosomycin /ȥȒC�Imd ɛʹǧŲî/ƉǏ+�) Imd ɛʹ�Ǩ/ËȠůɉ

˖«ĳ*�? Diptericin B/ʠʞ.��?ȥȒCʭ5$�"/ɜƿ�ŅĎ0ˡȗĞ+Ĭ

B=-�ç̔.¬� Toll ɛʹ+ Imd ɛʹ/ ˌ�ƃß�@?�+�ƨ=�+-'$

(Ě 4 b-d)��/ J44e�ƐąĬȟ²*0 Or42bȸɛ.��?NZp�]ǧŲî�ƃß

�@�ç̔.¬�ɘɴ²/ǵŋ:ƃß�@$(Ě 4 e, f)��/�+�=ËȠůɉ/ ˌ�

Or42bȸɛ/NZp�]ǧŲîü2ɘɴǖ.ˬB?āɵŲ�ȵĒ�@$�ǔ. Imdɛʹ

/ʻÑėĳ*�? Relish /Ĭȟ².()ʧ¹Cʐ'$�RelE200 Relish /v���`

�CǓƓ�$Ĭȟ²*�>�ImdɛʹC¤�$ËȠůɉ�ƃß�@?�+�ȯ=@)

?(Hedengren et al., 1999)��/ RelE204e�ƐąĬȟ².�):ç̔.¬� Tollɛʹ

+ Imd ɛʹ/ ˌ�ƃß�@?ÄĈ.�?�+�Ø'$(Ě 5a, b)�ɮ̔½².��?

Or42b ȸɛ/NZp�]ǧŲîü2ɘɴǖC�=5$ɜƿ�ƃß�@?ÄĈ.�?��

"/êƿ0 J4 4e�ƐąĬȟ²<>:ŬŞ*�?�+�Ø'$̕Ě 5c, d �̖"/Ȕț

+�)�RelE204e�ƐąĬȟ².<?ɼȇËȠůɉ/ƃßêƿ� J44e�ƐąĬȟ²

/"@<>Ş$9+ɯ�=@?��@=/ɜƿ�=ç̔.¬� Or42bȸɛ/ɘɴǖ.

0ɼȇËȠůɉ/ ˌ�ˬ��?�+�ȵĒ�@$� 
 

3. 2 Drosocin�»J����� Or42b���¢}�³`���  

X�IY�IoK/ɼȇËȠůɉ/ ˌ.<')ʸ�?Ȓʲ/�(+�)ƅʄyv

bh˖«ĳ/ȥȒ�Ƨ��?(Buchon et al., 2014)�ƷȱɁ*ɼȇËȠůɉ/ƉǏ+�)
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ș)? Drosomycin; Diptericin B, DrosocinɈ:ƅʄyvbh˖«ĳ*�?�ƅʄy

vbh0Ʒƺɘʄȍȟȧ.´ș�?��ɘʄ/ģċ*0ȸɛĬŲ.ˬ��)?�+C

ȵ�ģċ�-�@)?(Cao et al., 2013; Petersen et al., 2012)�"�* Or42bȸɛ/ç̔

.¬�ɘɴǖ.ƅʄyvbh�ˬ��?�ʭ5$�Or42bȸɛ.�) Drosocin/ˎã

ȥȒC�?+ʠʞÏ.�)Drosocin mRNA/ȥȒˢ��Ƨ�?�+�ȴʩ�@$̕ Ě

6a �̖l ȗĞ.�) Or42bȸɛ/NZp�]ǧŲîü2ɘɴǖ/Ƚř�Ş 30ƥ̔.

�)ʭ5?+�Drosocin/ˎãȥȒ.<>NZp�]ǧŲî�<2ɘɴǖ�ʪŉ�@

?�+�ƨ=�+-'$̕Ě 6d, e �̖�@=/ɜƿ�=�Or42bȸɛ/ç̔.¬�ɘɴ

ǖ.ƅʄyvbh˖«ĳ/ȥȒ�ˬ��?āɵŲ�ȵĒ�@$� 
 

3. 3 Or42b����¢}� Or42b��=W��¢����§�E�e��<º�

��³`���  

ǔ.ɼȇËȠůɉ/ ˌ.<') Or42b ȸɛ/ɘɴǖ� ˌ�?�Ǌʣ�$�ɼȇ

ËȠůɉ/ ˌCʐ�Ȅ.�ǧŲîĞ Spaetzel (Spzact)�?0ǧŲîĞ Toll (Toll10B)C

Or42bȸɛ*ˎãȥȒ�$�Spaetzel0ØǣŲ/ Toll�O�h*�>�"/ǧŲîĞ/

ȥȒ.<> Tollɛʹ� ˌ�?�+�ȯ=@)?(Jang et al., 2006)�6$ Toll10B0 Toll

/ǧŲîĞĬȟ²*�>�Toll10B/ȥȒ.<') Tollɛʹ� ˌ�?�+�ȯ=@)

?(Lemaitre et al., 1997)�Spzact+ Toll10B/êƿCȴʩ�?ȫȧ*�X�IY�IoK/

�ʘ-ËȠĕĺ*�?ɶɱ²ȍȟȧ.ȥȒ�? Gal4 h�Ho�FB-Gal4 Cș)ˎã

ȥȒCʐ'$�"/ɜƿ DrosomycinȥȒ��Ƨ� Tollɛʹ/ ˌ�ȴʩ�@$̕ Ě 6b �̖

"�* Spzact+ Toll10BC Or42bȸɛ.�)ȥȒ� $+�/NZp�]ǧŲîü2ɘ

ɴǖCʭ5$�6� Or42b ȸɛ.�) Spzact+ Toll10BCȥȒ�$ƪ/ʠʞ.��?

Drosomycin /ȥȒCʭ5$+�A�Spzact*0�Ƨ�?ÄĈ�ʚ=@$� Toll10B*0�

Ƨ�ʚ=@-�'$(Ě 6c)�ǔ.�ˡȗĞ*0NZp�]/ǧŲîü2ɘɴ²Ɲ/ǵŋ

�ʝŃ�@- 30 ƥ̔.�)NZp�]/ǧŲî+ɘɴ²Ɲ/ĬîCʭ5$�"/

ɜƿ�Spzact/ˎãȥȒ*0NZp�]/ǧŲîü2ɘɴǖ� ˌ�?�+�Ø'$(Ě

6d-e)��Ƣ* Toll10B /ˎãȥȒ*0NZp�]/ǧŲî0 ˌ ��ɘɴ²Ɲ/ǵŋ

0ʝŃ�@?:/"/êƿ0ŬŞ*�'$�(Ě 6d, f)��@=/�+�=ØǣĞ/�O

�h*�? Spzact.<')ɘɴǖ�ʪŉ�@?�Ƣ*�Or42bȸɛ.��? Tollɛʹ/

ǧŲî0 Or42bȸɛ/ɘɴǖ.0ˬ��-�+�ȵĒ�@$�Ũ') Or42bȸɛ¨ĭ

/ɘɴ.��?ɼȇËȠůɉ/ ˌ� Or42b ȸɛ/ɘɴǖ.�)ˠʘ*�?�+�

ȵĒ�@$� 

Or42b ȸɛ.��?ËȠɛʹ/ǧŲî�ɘɴǖ.ˬB=-āɵŲ.()�=.

ǊʣCʐ�ȫȧ*�Or42bȸɛ.�)ɼȇËȠɛʹ/Ǎžėĳ/mcRaI�Cʐ'

$�6��mcRaI�.ș? UAS-RNAiɒɝ/ȴʩC��-'$�Tollɛʹ/ RNAi
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ɒɝ/ȴʩ0�ɶɱ²ȍȟȧ.ȥȒ�? r4-Gal4 Cș) SpzactCȥȒ� $+�.Ć

ƪ. RNAi CȥȒ� $+�/ Drosomycin /ȥȒCʭ5?�+.<')ʐ'$�Imd

ɛʹ/ȴʩ0�S�~˱Ųʄ*�? E. coli/źǂ.<')�Ƨ�? Drosocin/ȥȒ��

ɶɱ².��? RNAi/ȥȒ.<')ƃß�@?�ʭ5?�+.<')ʐ'$�"/ɜ

ƿ�Toll + MyD88 .ń�? RNAi ɒɝ�Imd .ń�? RNAi ɒɝ.�)ɼȇËȠů

ɉCƃß�?êƿ��?�+�ȴʩ�@$(Ě 7a, b)��@=/ RNAiC Or42bȸɛ.�

)ȥȒ�):ç̔.¬�ɘɴ²Ɲ/ǵŋ0ƃß*�-�+�ƨ=�+-'$(Ě

7c)��@=/ɜƿ0 Or42b ȸɛ.��?ËȠůɉɛʹ� Or42b ȸɛ/ɘɴǖ.ˬ��

-�+CƘƈ�?ɜƿ*�?��$�') Or42bȸɛ/ɘɴǖ/ʪŉ.0 Or42bȸɛ

¨ĭ/ɘɴ.��?ɼȇËȠůɉ/ ˌ�ˠʘ*�?�+�ƨ=�+-'$� 
 

3. 4 ²°����§�E�e��<º��
�¢��n�  

ç̔.¬� Or42b ȸɛ¨ĭ/ɘɴ.��?ɼȇËȠůɉ/ ˌ� Or42b ȸɛ/ɘɴ

ǖ.ˬB?�+�=�,/ɘɴȾ.�)ɼȇËȠůɉ� ˌ�)?�ʭ5$�

Drosocin-GFPɒɝ0 Drosocinv���`�/ßŪ�* GFPCȥȒ�?�{�`�ɒɝ

*�?��/ɒɝCș),/ɘɴ* GFP �ȥȒ�?�ʭ5?�+*�ɼȇËȠůɉ

/ ˌ�)?ɘɴCĆĻ�<�+ʨ7$����ʠʞ.��? GFP XSi�0ç̔

.¬')Ĭî�-�'$̕Ě 8a-b’ �̖�/�{�`�ɒɝ�ɼȇËȠůɉ�{�`�+

�)ǒɵ�?�ȴʩ�?$9.�X�IY�IoK/�ʘ-ËȠɚɨ*�?ɶɱ².�

�? GFPXSi�CʝŃ�$(Ě 8c-d’)�Drosocin0 Imdɛʹ.<')ßŪ�@?ɼȇ

ËȠůɉ˖«ĳ*�?�+�=�S�~˱Ųʄ*�? E. coli.<?źǂCʐ�Imdɛ

ʹ/ǧŲîCʐ'$�"/ɜƿ E. coli/źǂ.<>ɶɱ².��? GFPXSi�/Ī

Š�ʚ=@$(Ě 8e-f’)��Ƣ*�ç̔.¬ɶɱ².�) Imdɛʹ� ˌ�?�+�

ģċ�@)?$9(Chen et al., 2014b)�45ƥ̔.�) GFP/XSi��Š�-?�

+��ŷ�@$��"/<�-XSi�/ĪŠ0ʝŃ�@-�'$(Ě 8g, g’)��@=

/ɜƿ�= Drosocin-GFPɒɝ0źǂ.<? DrosocinȥȒ�Ƨ0ýƩ�?��ɮî.<

? Drosocin /ȥȒ�Ƨ0ýƩ�-�+�ɯ�=@�"/$9ɮ̔/ʠʞ.�)0

GFPXSi��ʝŃ�@-�'$āɵŲ�ɯ�=@?� 

GFP �{�`�¨ĭ.ɼȇËȠůɉ� ˌ�)?ɘɴCǊ×�?ƁǤ+�)

Dorsal/ǆŌĜî��?�Doral0 Tollɛʹ/ʻÑėĳ*�>�ˇœ0ɘɴʷ.ĴĜ�

?��Tollɛʹ�ǧŲî�?+ǆ.ŌĜ�?�+�ȯ=@)?(Reichhart et al., 1993)�

ļ˵. Toll10B̕ǧŲîĞ Toll̖Ĭȟ²/�̔ŗʌɶɱ²*0 Dorsal/ǆŌĜ�ʝŃ�@

$(Ě 9a-b’’)�"�*�ʠʞ.��?Dorsal/ËȠɚɨîĶCʐ'$��ç̔.¬�Dorsal

ȥȒ/Ĭî0ʝŃ�@-�'$(Ě 9c-d’)� 

ˎú.�̔ŗʌɶɱ².�) in situ hybridation .<')Drosomycin mRNA/Ǌ×
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�ʐB@$ģċ��?(Becker et al., 2010)�+�=�ʎÊ in situ hybridization .<?

Drosomycin mRNA /Ǌ×Cʨ7$�6�ʠʞ.�)ȥȒ�)?�+�ȯ=@)

?�ĔʜĀĿ²/ÎĀĿ²*�? Orco/Ǌ×Cʐ'$(Larsson et al., 2004)�"/ɜƿ�

w1118*0 Orco/ȥȒ�ʝŃ�@?� Orco/ cording sequence (CDS)CǓ)? Orco2

z�ƐąĬȟ²*0ʝŃ�@-�'$(Ě 10a-b’)�Ũ')�ʠʞ.��?ʎÊ in situ 

hybridization.<? mRNAǊ×/ɒ0ȴɅ�$+�?�����Drosomycin/ȥȒC

ʭ5$+�A�ʃ̔+ɮ̔/˫.ő0ʚ=@-�'$ (Ě 10c-d’)�¨�/ǎ.

Drosocin-GFP�{�`��Dorsal/ǆŌĜ�Drosomycin mRNA ȥȒ/Ǌ×.<')ɼ

ȇËȠůɉ/ ˌ�?ɘɴCʚ(�?�+�×ƺ-�'$� 
 

3. 5 ÂÄHÀ��� Or42b���{£@9�kH���  

Or42b ȸɛ�àǾ�@?�+.<')X�IY�IoK0ʪŝʐëCȵ�

(Semmelhack and Wang, 2009)�6$�ˎú/ģċ.�)ç̔.¬� Or42bȸɛ/ɘɴ

ǖ.<>�Or42bȸɛC¤�$ʪŝʐë�±��?�+�ȵ�@$(Chihara et al., 2014)�

£Ė0�̉̍ßˮ.<') Or42bȸɛC¤�$ʪŝʐë/±�Cƃß*�?�ʭ5$�

̉̍ßˮ.<>ç̔.¬�ǎ	-Ĭî�ƃß�@?�+�ȯ=@)�>(Fontana et al., 

2010)�ȹ:ƷĶ¼īʬȽ.�)�̉̍ßˮCʐ��+.<>ʠʞ.��?ɼȇËȠ

ůɉ�ƃß�@�Or42bȸɛ/ɘɴǖ:ƃß�@?�+Cƨ=�.�)?�X�IY

�IoK/̉̍ßˮ0̍/ȀřCU�g����?�+.<')-�@�ƷȱɁ*0

15%SY̍CńȈ̍�5%SYC̉̍ßˮ̍+�)ș)?(SY, sugar and yeast)� 

 ̉�ßˮ.<') Or42bȸɛC¤�$ʪŝʐë/±��ƃß�@?�Ǌʦ�?$9.�

X�IY�IoK/ʪŝʐëCʭ5?ļ̏ɒ*�? two-choice assayCʐ'$(Larsson et 

al., 2004; Potter et al., 2010)�ļ̏ƹ©CǠĻ�?$9.ʃ̔/½²Cș)�ɞ̉ƪ˫

+ Or42bȸɛCàǾ�?ʪŝȌʷ*�? Apple cider vinegar (ACV)/Ȁř.()Ǌʣ

Cʐ'$�"/ɜƿ 24 ƪ˫ɞ̉/ŧ. 25% ACV .Š�ʪŝ�@?�+�ƨ=�+-

'$(Ě 11a, b)�Ũ')�/ƹ©*ɮ̔½²Cș$ļ̏Cʐ'$�"@#@/̍/ƹ

©*ɮî� $+�A�15%SY*ɮî� $ɪ0 25% ACV.ń�?ʪŝʐë�±��

?� 5%SY *ɮî� $ɪ0ʃ̔+Ǜʽ�)ő�ȅ�+�Ø'$(Ě 11c)�Ũ')�

̉̍ßˮ.<>ç̔.¬� Or42bȸɛ/ǒɵ±�Cƃß×ƺ?�+�ƨ=�+-'$�

6$�/�+�=ɼȇËȠůɉ/ ˌCƃß�?�+.<') Or42b ȸɛ/ǒɵ±�

Cƃß*�?�+�ȵĒ�@$� 
 

3. 6 Or42bQ]A� Or42b����¢}�:��dÁ�±v  

�@6*/ɜƿ�=�ç̔.¬�ȸɛɘɴǖ0�ç̔.¬�ɼȇËȠůɉ/ ˌ/

<')ʪŉ�@?�+�ƨ=�+-'$����ɓ 50 /Wu`Hv�ĴĜ�?ĔʜĀ
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Ŀȸɛ/�*�³ƚ Or42bȸɛ/7.�)̐̄ř.NZp�]ǧŲî+ɘɴǖ�ʝŃ

�@?�ƨ=�.�@)-��@Cƨ=�.�?$9.�Or42b /mcRaI��

"�) Or42bĬȟ²Cș$ʟƽCʐ��+.<>�Or42bȸɛ.�)ȥȒ�)?

Or42bĀĿ²/ˬ�CǊʣ�$�6� Or42b.ń�? micro RNA (miRNA-Or42b)Cʥʢ

� UAS-miRNA-Or42bɒɝC´ʖ�$(2. 2. 1 
UAS-miRNA-Or42bɒɝ/´ʖ�ûȈ)�

ƋÌ°ɩ/ȟ-? 10/ɒɝ�ũ=@$$9�"@#@/ɒɝ/ Or42b˖«ĳ/ȥȒC

ƃß�?ɵæCʭ5$�Or42b ȸɛ.�) miRNA-Or42b CȥȒ�$ɜƿ��(�

/ɒɝ.�)êȑʁ� Or42b /ȥȒCƃ�=@?�+�Ø'$(Ě 12a)�"�*mc

RaI�êȑ/ʁ�'$#1 +#6 /ɒɝ.()Ʊ.ʟƽCˌ9$�Or42b ȸɛ.��

?NZp�]/ǧŲîCʭ5$ɜƿ�Or42b/mcRaI�.<> 15ƥ̔ü2 30ƥ̔

.�)NZp�]/ǧŲî� ˌ�?�+�ƨ=�.-'$(Ě 12b)��/�+�=

Or42b/mcRaI�.<>Or42bȸɛ0Ʀƶ.NZp�]ǧŲîCȵ��+�Ø'$� 

ǔ.Or42bĬȟ²C´ʖ��ʟƽCʐ'$�Or42bĬȟ²0PėĳƋÌɒɝOr42bEY14886

CÇ.�ǕȴÙ>×�(imprecise excision).<')´ʖ�$(2. 3. 1 
Or42bEY14886Ĭȟ²

�=/g��Z{_� Pėĳ/�ǕȴÙ>×�ûȈ�)(Robertson et al., 1988)�"/ɜƿ

Or42b19Ĭȟ²+Or42b23Ĭȟ²Cũ$(Ě 13a, b)�genomic DNACș$ PCR+ RT-PCR�

"�) DNA sequence/ɜƿ�= Or42b19+ Or42b23Ĭȟ²0 Or42b˖«ĳ/�˘CǓ�

Ĭȟ²*�?�+�ƨ=�+-'$(Ě 13c, d)�Ʊ-?Ǌʣ.0 Or42b19/7Cș$�

Or42b19Ĭȟ²0 Or42b˖«ĳ/ CDS/įôCǓ)?��Ǘ')? Exon 2/�

˘+ Exon 3�ȥȒ�)?�+� RT-PCR�=Ø'$(Ě 13c)����ĔʜĀĿ²��

ĖɻʳˇǍˉC+?�+;�exon 2+ exon 3˫/Zv�HX�SCĀ�)-�+

�= Or42b19Ĭȟ²0ǒɵȧ- Or42bĀĿ²CȥȒ�-+ɯ�=@?�Or42b19Ĭȟ²

.��? Or42bȸɛ/NZp�]ǧŲîCʭ5$+�A�we�ƐąĬȟ²�z�Ɛą

Ĭȟ²Î. 15ƥ̔�=˼œ.̐̄ř* Or42bȸɛ.��?NZp�]ǧŲî�ʝŃ

�@$(Ě 14)�Ũ') Or42bĬȟ²*0Ʀƶ.NZp�]/ǧŲîCȵ��+�ƨ=�

+-'$� 
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4 �^  
 
ƷȱɁ*0 Or42b ȸɛ/ç̔.¬�ɘɴǖ+ɼȇËȠůɉ+/ˬB>.()ʟƽ

Cʐ'$�ç̔.¬�ËȠůɉ/ƃß�@?Ĭȟ².�) Or42bȸɛ/ɘɴǖ0ƃß

�@?�+Cƨ=�.�$�6$ Or42bȸɛɼʺ*0-��Or42bȸɛ¨ĭ/ɘɴ.�

�?ɼȇËȠůɉ/ ˌ.<')ɘɴǖ�ʪŉ�@?�+Cʚ×�$��=.�ç̔.

¬±��?ʪŝʐë��ɼȇËȠůɉCƃß�?̉̍ßˮCʐ'$½².�)±�

�-�+Cȵ�$��@=/�+�=�ç̔.¬� Or42bȸɛɘɴ/ɘɴǖ��ç̔

.¬�ɼȇËȠůɉ/ ˌ.<')ʪŉ�@?�+Cƨ=�.�$(Ě 15)��Ƣ*,/

ɘɴ.��?ɼȇËȠůɉ/ ˌ�Or42bȸɛ/ɘɴǖ.ˬB?�-,Or42bȸɛ/ç

̔.¬�ɘɴǖ.()0�ƨȮ-ȃ�Į�Or42bȸɛɘɴǖ+ȸɛǧë��?0

`�pRʷųœŲɠƈǒǍ+/ˬˊɈ:�B )ɯŃ�?� 
 

4. 1 KÆ�?�§�E�e��<º��
�¢����1�*&0  

ƷȱɁ*ʚ=@?ç̔.¬�ɼȇËȠůɉ/ ˌ0�¨�.ȵ�ǎ.�ɘʄ/źǂ

.<')ŝ�ʸ��@?ɼȇËȠůɉ+0ȟ-?�+�ȵĒ�@)?�ƷȱɁ*0

J4 4e�ƐąĬȟ².�)ç̔.<?ɼȇËȠůɉ/ ˌ�ĹÍ.ƃß�@$�(Ě

4c, d)�ɘʄźǂ*0 J4we�ƐąĬȟ²*0ɼȇËȠůɉ� ˌ�?�+�ȯ=@)

?(Meng et al., 1999)�6$ DIF+ Dorsal0 Tollɛʹ/ʻÑėĳ*�?.:��B=

��J4 we�ƐąĬȟ².�) Imd ɛʹ/ç̔.¬�ɼȇËȠůɉ/ ˌ�ƃß�

@?ȃ:�źǂ/Ĥą+ȟ-?�6$ J44e�ƐąĬȟ²+Ćǎ.�RelishE204e�Ɛ

ąĬȟ².�):ɼȇËȠůɉ/ƃßêƿCȵ��Imdɛʹ/ʻÑėĳ*�?.:ˬ

B=� Tollɛʹ/ǧŲî:ƃß�$(Ě 5a, b)��@=/Ȓʲ.ˬB?�Nj[~+�)

¨�/ǎ-�+�ɯ�=@?�ˇœ Toll ɛʹ�IMD ɛʹ/ʻÑėĳ0z�aH|�+

�)ǒɵ�?��Relish + DIF �we�aH|�CŢž� Toll, Imd ɛʹ�Ǩ/ßŪ.

ˬB?�+Cȵ�ģċ��?�+�=(Tanji et al., 2010)�ƷȱɁ*ʚ=@?ɼȇËȠů

ɉ/ ˌ0 Relish+ DIF/we�aH|���²+-') AMP˖«ĳ/ʻÑßŪ.ˬ

B?āɵŲ�ɯ�=@?�6$ 3. 1. 4 
ʠʞ.�)ɼȇËȠůɉ/ ˌCȵ�ɘɴ

Ⱦ/Əɗ�/ Drosocin-GFP Cș$ļ̏�=��/�{�`�0źǂ.<?ɼȇËȠ

ůɉ/ ˌ0ýƩ�@?://�ɮî.<?ɼȇËȠůɉ0ýƩ�@-�+�ȵ�@

$��@=/�+�=�ç̔.¬�ɼȇËȠůɉ/ ˌ0�źǂ.¬�ɼȇËȠůɉ/

 ˌ+Ć�ßŪɒC¤�?��ȟ-?ʭɌǒǍCƈ')?āɵŲ�ɯ�=@?� 

ç̔.¬ɼȇËȠůɉ� ˌ�?ɘɴȾ/¿ʕ+�)0�ɶɱ²�ƴ:Ƶæ*�

?+ɯ�)?�ɶɱ²0źǂƪ/ËȠůɉ.�)�ʘ-Å�C�?�+�ȯ=@)

?(Buchon et al., 2014)�ƴ˂*0�ç̔.¬�ɶɱ².��?ɼȇËȠůɉ ˌ/�
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Nj[~.ˬ�?ģċ��?(Chen et al., 2014b)��/ģċ.<?+�ç̔.¬ɶɱ²

.��?we�R�|b�̂Ġ�İB@?�+.<> Imd ɛʹ/Ǎžėĳ/ȥȒˢ�

�Ƨ�$ɜƿ�ɼȇËȠůɉ� ˌ�?�+�ȵ�@)?�ʠʞ.��?ɼȇËȠů

ɉ/ ˌ:�/<�-�Nj[~.<')ȗ�)?āɵŲ�ɯ�=@?� 
 

4. 2 §�E�e��<º� Or42b����¢}�³`
�1�*&0  

X�IY�IoK*0ɼȇËȠůɉ/ ˌ.<>�AMP/ȥȒ�ǧŲ˞ɖȾ(Reactive 

oxygen species, ROS)/Șȗ�ʸ�?�+�ȯ=@)?(Buchon et al., 2014)��@=/

Ȓʲ� Or42bȸɛ/ɘɴǖ.ˬB?āɵŲ.()ɯŃ�?� 

AMP0Ʒƺɘʄȍȟȧ.´ș�?`�pRʷ%��AMPCɸȸɛɒ*ˎãȥȒ�?

�+.<>ȸɛĬŲ�ʪŉ�@?�+�ģċ�@)?(Cao et al., 2013; Petersen et al., 

2012) �Ũ') AMP� Or42bȸɛ.´ș�?/*0-�+ɯ�)?�AMP0˲H

M�Ų*�>�ɘʄ/ɘɴɻ�˱HM�Ų*�?$9ɘʄȍȟȧ.´ș�?(Matsuzaki, 

2009)�Ũ')�Or42bȸɛ/ɘɴɻ�˱HM�ŲCƈ')?$9�AMP� Or42bȸ

ɛ.:˕Ɔȧ.´ș�ɘɴǖCʪŉ�?/*0-�+ɯ�)?� 

ɹɋ.�)ɼȇËȠůɉ� ˌ�?+�ROS/Șȗ.ˬB?˝ɖ*�? Nox�Duox

/ȥȒ��Ƨ�?�+�ȯ=@)?(Buchon et al., 2014)�˞îZg�Z.<')ȸɛ

ɘɴǖ�ʪŉ�@?�+�ȯ=@)?�+�=(Yankner et al., 2008)�ʠʞ.��?

Nox�Duox/ȥȒ�"�) ROS/Șȗ� Or42bȸɛ/ɘɴǖ.ˬB?āɵŲ�ɯ�=

@?� 

�Ƣ*�ɼȇËȠɛʹ� ˌ�$ɘɴ.�)�ɘɴǖɛʹ� ˌ�?�+�ģċ

�@)?(Meyer et al., 2014)��/�+�= Or42bȸɛɼʺ/ɼȇËȠɛʹ� ˌ�?

�+.<')ɘɴǖ�ʪŉ�@?āɵŲ��?�����Or42bȸɛ.�) Toll10B/

ˎãȥȒCʐ'):ɘɴǖ�ʪŉ�@-�+�=(Ě 6d, f)�Or42bȸɛ.��?ɼȇ

ËȠůɉ/ ˌ.<') Or42b ȸɛ/ɘɴǖ�ʪŉ�@?āɵŲ0ĉĻ�@?+ɯ�

)?� 
 

4. 3 Or42b���KÆ�?��¢}� Or42bQ]AP����L�¿:  

�<" 50Ⱦ̇�?ĔʜĀĿȸɛWu`Hv/�*�Or42bȸɛ.�)/7̐ä

ą*NZp�]/ǧŲîü2ɘɴǖ�ʚ=@?(Chihara et al., 2014)�ĔʜĀĿȸɛ0ǒ

ɵȧ.ʁ�®$ȸɛ*�?.:��B=��/<�-ő�ȗ6@?/0³ƚ���/ē

̅Cʟ��+.<')�Ǖœɮî.<')ɘɴǖCȵ�ɘɴ+ȵ�-ɘɴCñÝ�?

�+�×ƺ?<�.-?āɵŲ��?�"�*ĔʜĀĿ²/ȸɛǧë;ì.ń�?ů

ɉŲ/ˬ�.():ǊʣCʐ'$� 

Orco 0ĔʜĀĿ²/ÎĀĿ²*�>ĔʜĀĿȸɛ/ȸɛǧë.Ů́*�?(Larsson 
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et al., 2004)��/�+�= Orco4e�ƐąĬȟ²*0ȸɛǧë�±��?�+�ɯ�

=@?�"�* Orco ǓİĬȟ²*�? Orco2Ĭȟ²/we�ƐąĬȟ²Cș)Ǌʣ

Cʐ'$(Ě 16 a-c)�"/ɜƿ Orco24e�ƐąĬȟ²*0ç̔.¬� Or42b ȸɛ/N

Zp�]ǧŲîü2ɘɴǖ�ƃß�@?�+�ƨ=�+-'$(Ě 16b, c)�Ũ')Ĕʜ

ĀĿȸɛ.��?ȸɛǧë/±�.<>ç̔.¬� Or42b ȸɛ/NZp�]ǧŲîü

2ɘɴǖ�ƃß�@?�+�ȵĒ�@$��Ƣ*�Orco /ĴĜɼ²�X�IY�Io

K/ŅĎ;§ʯȎŻ.Ł��?ģċ��?�+�=(Libert et al., 2007)��/ȃ.ȞŹ�

$Ʊ-?Ǌʣ�ǟ9=@?�6$�Or42b19 4e�ƐąĬȟ²*0ʃ̔.�)NZp

�]�ǧŲî�@?/.ń�)�Orco we�ƐąĬȟ²*0ˆ/ʒȒĞ�ʝŃ�@$

ȃ0ɿČǰ(Ě 14, Ě 16b)�Orco/ǓİĬȟ²*0ĔʜĀĿȸɛ/ȸɛǧë�İB@

(Larsson et al., 2004)�ʃ̔*ĔʜĀĿȸɛ�ĬŲ�?�+�ȯ=@)?(Chiang et al., 

2009)��/�+�=�Or42b19z��we�ƐąĬȟ².��? Or42bȸɛ/NZp�

]ǧŲî0 Or42b ȸɛ/ȥȒC±����$�+�ùė*�?+ɯ�=@?�Orco +

Or42b�@/ĀĿ²: Or42bȸɛ.��?ȸɛǧë.Ůʘ*�?��ʒȒĞ�ȟ-?

�+�=�Or42bȸɛ/ȸɛǧë.ń�?Ł��ȟ-?āɵŲ�ɯ�=@?� 

6$ Or42b ȸɛ/ȸɛǧë/ ˌ� Or42b ȸɛ/NZp�]ǧŲîü2ɘɴǖ.,

/<�-ţ˾C��?�Ǌʣ�$�"/$9. Or42b ȸɛ.�) shaker dominant 

negative (sh-DN)ü2 eather a go-go dominant negative (eag-DN)/ȥȒCʐ'$�sh+ eag

0�@:N�I~b�l�*�>��/̙(/h}i�glOeGu²CˎãȥȒ�

?�+.<>ȸɛǧëC ˌ×ƺ?�+�ȯ=@)?(Hartwig et al., 2008)�sh-DN+

eag-DNC Or42bȸɛ.�)ȥȒ� $+�A�NZp�]ǧŲî0 30ƥ̔.�)

 ˌ�?�Ƣ*�ɘɴǖ0ƃß�@?ÄĈ.�'$̕Ě 17a, b �̖ 

ǔ.ìàǾ�ĔʜĀĿȸɛ.��?NZp�]ǧŲî.��?ţ˾.():Ǌ

ʣCʐ'$�Or42bȸɛ0 yeast/ì.<')àǾ�@�(Stökl et al., 2010) Or10aȸɛ

0 Methyl salicylate.<')àǾ�@?�+�ȯ=@)?(de Bruyne et al., 2001)�"@

#@/ì/àǾ.<')"@#@/ĔʜĀĿȸɛ.�) 45 ƥ̔.��?NZp�

]ǧŲî� ˌ�?�ʭ5$�� ˌ0ʚ=@-�'$̕Ě 17c, d �̖�@=/ɜƿ�

=0ȸɛǧë� Or42bȸɛ/ɘɴǖ.ˬ��?�ƨ=�.�?�+�×ƺ-�'$� 

�/<�. Or42bȸɛ/ç̔.¬�ɘɴǖ+ Or42bĀĿ²�"�) Or42bȸɛ/ȸ

ɛǧë/ˬº.()ƨȴ-ɉ�C×��+�×ƺ-�'$��@.0¨�/̙ȃCǹ

$��+�×ƺ-�'$$9*�?+ɯ�)?��ĔʜĀĿȸɛ/ȸɛǧëCǷ?�

+�ĔʜĀĿ²/ȥȒ/Ɨ´Cʐ�˵.ȗȔȧ-ɍęÏ/ȸɛǧëCɠƈ�?�+�+

�ȃ*�?� 

�
ĔʜĀĿȸɛ/ȸɛǧëCǷ?�+��Ůʘ-Ȕț0�Orco2 Ĭȟ²; sh-DN, 

eag-DN ˎãȥȒɒɝ.�)�Ʒš. Or42b ȸɛ/ȸɛǧë�Ĭî�)?�ʭ5?
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�+�×ƺ-ȃ*�?�ȸɛǧë/ŠřCʭ5?ƢǤ/�(+�) G-CaMPCÞș�

?:/�?�G-CaMP0 cpEGFP (circularly permutated enhanced green fluorescent protein)

+ M13 yvbh�N��Y���/ʏą`�pRʷ*�>�N�XI~HM�Ȁř¸

Ĵȧ.ʎÊŠř�Ĭî�?(Nakai et al., 2001)�X�IY�IoK*0Ĕʜɒ/ȸɛȍȟ

ȧ. G-CaMP CȥȒ� �ìàǾCʐ'$+�/ G-CaMP /XSi�CʝŃ�?�

+.<')�ĔʜàǾƪ/ȸɛǧëCʭ5?�+�×ƺ?(Wang et al., 2003)�"�*

G-CaMPCÞș�)�Or42bȸɛ/ȸɛǧëCʭ5?ɒCɅ&��$(Ě 18a, b)��/ɒ

Cǧș�?�+.<>�Or42bȸɛ/ç̔.¬�ɘɴǖ+ Or42bȸɛ/ȸɛǧë/ˬº

Ų.()<>ǰ�ʱʮ�?�+�āɵ.-?+ɯ�)?� 

�
ĔʜĀĿ²/ȥȒ/Ɨ´Cʐ�˵.ȗȔȧ-ɍęÏ/ȸɛǧëCɠƈ�?�+�

�Ůʘ-Ȕț0�3. 2. 1 
Or42b/mcRaI��Or42bĬȟ².�) Or42bȸɛ0

Ʀƶ.NZp�]ǧŲîCȵ��*ȵ�@)?�ǋɆ-ĔʜĀĿ²/ȥȒƗ´0Ĕʜ

ĀĿȸɛ/ɠƈ.Ůʘ-ȸɛǧë.ţ˾C��)?+ɯ�=@?�"/$9.ĔʜĀ

Ŀ²+ Or42b ȸɛ/ç̔.¬�ɘɴǖ/ˬº.()ʭ5?�+�×ƺ-�=*�

?�
ĔʜĀĿ²/ȥȒ/Ɨ´Cʐ�˵.ȗȔȧ-ɍęÏ/ȸɛǧëCɠƈ�?�+�

Cǹ$�ƢǤ+�)�CRISPR/ Cas9 XZe~CÞș�$ĔʜĀĿ²˖«ĳ/Ì@Ƴ�

��? (Ě 19a, b)�¶�1 Or42bOr10aĬȟ²0 Or42b˖«ĳCmcRFIg�?+Ćƪ

.ÏĜŲ/ Or42b v���`�Cș) Or10a ˖«ĳCȥȒ�?�+�×ƺ?��/

ƢǤ*�@1 Or42bȸɛ0ȗȔȧ-�x�/ĔʜĀĿ²CȥȒ�?$9�ʃ̔.��?

NZp�]ǧŲîü2ɘɴǖC˗�?�+�×ƺ?�Ũ')ȥȒ�?ĀĿ²;ìȌʷ

.ń�?ůɉŲ� Or42b ȸɛ/ɘɴǖ.��?ţ˾.()Ǌʣ�?�+�āɵ*�

?�ļ˵.Ě 19b.ȵ�ǎ-Ĭȟ²CƤ.´ʖ�)�>�ɘɴǖü2NZp�]ǧŲî

Cʭ5?�Ļ*�?� 
 

4. 4 (6,!¶gaf�m{z� Or42b���KÆ�?��¢}�:��dÁ  

`�pRʷųœŲɠƈǒǍ0ç̔.¬')±���ȸɛĬŲȡŵCŝ�ʸ���+

�ȯ=@)?(Labbadia and Morimoto, 2015)�ƷĶ¼īʬȽ.�)ȹ0�v�eF^

�~/ǍžØĳ/�(*�? Rpn11 C Or42b ȸɛ.�)ˎãȥȒ�?�+.<>

Or42b ȸɛ/ç̔.¬�NZp�]/ǧŲîü2ɘɴǖCƃß�?�+�×ƺ?�+

Cʚ×�$�Rpn11/ˎãȥȒ.<>ç̔.¬�v�eF^�~ǧŲ/±�Cƃß�?

�+�×ƺ?�+�ģċ�@)?(Tonoki et al., 2009)��/�+�=�Or42bȸɛ��

?`�pRʷųœŲɠƈǒǍ/ȳɡ� Or42b ȸɛ/ç̔.¬�ɘɴǖCŸʸ�)?

/*0-�+ɯ���/āɵŲ.()ǊʣCʐ'$�6�¼īʬȽ.�)ũ=@

$ȯʚ/ÐȒļ̏Cʐ'$�Rpn11/ˎãȥȒCʐ��+.<> 45ƥ̔.��? Or42b

ȸɛ/NZp�]/ǧŲîü2ɘɴǖ0ƃß�@$(Ě 20a-b’, f-g’, k)�ǔ. UAS-RNAi
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ɒɝCș) Rpn11/mcRaI�Cʐ'$ɜƿ�45ƥ̔.��? Or42bȸɛʼɗ/

mCD8/XSi��Ǯİ�?�+�ƨ=�+-'$(Ě 20c, c’, g, g’)��Ƣ*ɘɴ²/Ɲ

0 45ƥ̔/ƪȃ*U�g���+į�-ő�-�'$(Ě 20k)�Rpn11/ˎãȥȒ/ê

ƿ0̐://�Rpn11/mcRaI�.<>ɘɴǖ0 ˌ�-�+�=v�eF^

�~ɒ/±�0ç̔.¬� Or42bȸɛ/ǵŋ.ˬ��-+ɯ�)?� 

ERAD ɛʹ0Ŋɴ²Zg�Zůɉ/�Ⱦ*�>��/ɛʹ/ȳɡ0ȸɛĬŲCŝ�

ʸ���+�ȯ=@)?(Hetz and Mollereau, 2014)�"�* ERADɛʹˬˊØĳ*�

? Hrd1, Zv�HX�SCĀ�$Ţ/ Xbp1 (Xbp1-RB)/ˎãȥȒCʐ�Or42bȸɛ.

�) ERAD ɛʹC ˌ�$+�/NZp�]ǧŲî+ɘɴǖCʭ5$�"/ɜƿ�

Hrd1, Xbp1-RB/ˎãȥȒ.<> 45ƥ̔.��? Or42bȸɛʼɗ/ mCD8/XSi�

�Ǯİ�$(Ě 20d-e’, i-j’)��Ƣ*ɘɴǖ0 Xbp1-RB/ˎãȥȒ.<>ƃß�@�Hrd1

/ˎãȥȒ.<')0ƃß�@-�'$(Ě 20k)��@=/�ʳ�-ʒȒĞ�=�

Or42bȸɛ.��?ERADɛʹ0Or42bȸɛ/ç̔.¬�ɘɴǖ.ˬ��-+ɜʮ�

$� 

�@=/ɜƿ�=`�pRʷųœŲɠƈǒǍ0 Or42b ȸɛ/ɘɴǖ.ˬ��-+

ɯ�)?��Ƣ*�£Ė/ļ̏*ũ=@$ɜƿ/�*ɿČǰȒʲ+�)�Rpn11/

mcRaI��Hrd1 /ˎãȥȒ�Xbp1-RB /ˎãȥȒC Or42b ȸɛ.�)ˎãȥȒ

�?�+.<')ɮ̔*/ mCD8 XSi��Ǯİ�?�+��?(Ě 20)�Rpn11-RNAi

/ˎãȥȒ.<')v�eF^�~ǧŲ�±���rPb�î`�pRʷ�ʈȿ�?

�+�ɯ�=@?(Tonoki et al., 2009)�6$ Hrd1/ˎãȥȒ�Xbp1-RB/ˎãȥȒ.<

') ERAD ɛʹ� ˌ�?���@:�rPb�î`�pRʷ/ˢCĪç� ?ƢĈ

.Å��+�ɯ�=@?(Vembar and Brodsky, 2008)�mCD8XSi��Ǯİ�?�Ƣ*�

ɮ̔½².�):ɘɴ²�ĴĜ�?�+�=(Ě 20k)�ORNʼɗ/7�ĬŲ�$āɵ

Ų�6$0 mCD8::PARP::Venus /ȥȒ�ƃß�@?āɵŲ�ɯ�=@?��@=/�

+�=��rPb�î`�pRʷ/ʈȿ.<') Or42bȸɛ/ʼɗĬŲ�ʪŉ�@?ā

ɵŲ��rPb�î`�pRʷ/ʈȿ.<')ɻ`�pRʷ/ȥȒ� Or42bȸɛ.�

)ƃß�@)?āɵŲCɯ�)?� 
 

4. 5 Or42b���KÆ�?��¢}����h�  

ç̔.¬� Or42bȸɛ.0,/<�-ȗȔȧŹɫ��?�ʭ5?$9.�6� Or42b

ȸɛ/ɘɴǖC ˌ��?0ƃß�$+�/½²/ŅĎCʭ5$�Orco 0 Or42b ȸ

ɛCĊ8Į�/ĔʜĀĿȸɛ.�)ȥȒ�)?ĀĿ²*�>(Larsson et al., 2004)�

Orco Ĭȟ²*0ĔʜĀĿȸɛ/ǒɵ�Ɠ-B@�½²/ŅĎ�˨�?�+�ȯ=@

)?(Ě 21a)(Libert et al., 2007)��/ŅĎ/˨êƿ� Orco/ȥȒ�?�@�/Ĕ

ʜĀĿȸɛWu`Hv/Ǯİ.<')ÐȒ*�?āɵŲ�ɯ�=@?��ȒĜ/+�A
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ƨ=�.-')-�"�*£Ė Or42bȸɛ/ĴĜ�½²/ŅĎ.ţ˾�?�ǊʣC

ʐ'$�Or42bȸɛ/ɘɴǖʪŉ.0 reaper (rpr)C�Or42bȸɛ/ɘɴǖ/ƃß.0 p35

Cș$(Ě 1a)�Or42b ȸɛ.�) rpr CȥȒ�$ɜƿ½²/ŅĎ.ţ˾�-�+

�ƨ=�+-'$(Ě 21b)�6$�p35 C Or42b ȸɛ*ȥȒ� $Ĥą�Or42b-Gal4/+

<>:ŅĎ�˨�$��UAS-p35/+<>:ŅĎ�Ȱ�+�ƨ=�.-'$(Ě 21c)�

ļ̏ƸƟ+ƢǤ/ 2. 4 
ŅĎ/ǷĻ�*ȵ�$ˇ>�Or42b-Gal4�UAS-p35�UAS-rpr

ɒɝ.()0 w1118 ɒɝCș)ocRR�ZCʐ')�>�˖«ȧɳƬCɝ��)

?�Ũ') Or42bȸɛ* p35CȥȒ�$ɒɝ.��?ŅĎ/˨êƿ0�Or42bȸɛ

/ç̔.¬�ɘɴǖ�ƃß�@$�+.țƺ�)?/*0-��UAS-p35/ƋÌ°ɩ

.țƺ�)?+ɯ�)?��@=/ɜƿ�= Or42bȸɛ/Ƶȅ0ļ̏ƹ©�.��

?½²/ŅĎ.ˬ��-+ɜʮ�$� 

Or42bȸɛ/Ƶȅ0½²/ŅĎ.ţ˾�-�+�=�Or42bȸɛɘɴǖ/ȗȔȧŹ

ɫCʱʮ�?˵.0�Or42bȸɛ/ƈ(ǒɵ�ˠʘ*0ȅ�+ɯ�$�Or42bȸɛ0

X�IY�IoK/̍+-?˝Ǚ/ì.<')àǾ�@(Stökl et al., 2010)�6$�ʪ

ŝʐë.ŮʘòØ*�?�+�ȯ=@)?(Semmelhack and Wang, 2009)�Or42bȸɛ

/ɘɴǖ0�̍/ì.ń�?ʪŝʐëC±�� ?�+�=(Chihara et al., 2014)�

Or42bȸɛ/ɘɴǖ0ˡȗ.��?ȗĴ.�)�Þ+ɯ�=@?��@=/�+�=

ǔ/ǎ.ɯ�$̕Ě 22 �̖ɼȇËȠůɉ/ ˌ�ʸ�)?½²+�)�ɮî�$½²

(Chen et al., 2014b; Pletcher et al., 2002)�ɘʄ.źǂ�$½²(Buchon et al., 2014; Lemaitre 

and Hoffmann, 2007)�ɯ�=@?�6$ɼȇËȠɛʹ/Ĭȟ²(Guntermann et al., 2009; 

Lemaitre et al., 1997)�ɘɴǖɛʹ/Ĭȟ²(Ming et al., 2014)�DNase˖«ĳ/Ĭȟ²

(Mukae et al., 2002)-,ɼȇËȠůɉ� ˌ�?ǎ-ĬȟCƈ'$½²:ɯ�=@?�

�/<�-½²0�X�IY�IoK/Ⱦ/Ĵɟ/ʝȃ�=ʡ�1˷Ę�=Ǝ˰�@?

5�ĴĜ*�?��/<�. Or42bȸɛ/ɘɴǖ0�ɼȇËȠůɉ/ ˌ�$�ÀŚ-

½²C˷Ę�=Ǝ˰�?$9/ǒǍ*�?+ɯ�)?� 
 
4.6 Or42b���¢}�-)S®���N�¿¹f  

X�IY�IoK/ĔʜĀĿȸɛ0Ì@ƳB?�+�ȅ/.ń��qgCĲ9+

�?đ�̇/ĔʜĀĿȸɛ0�Ļ/ƶ˫*Ì@ƳB?�+�ȯ=@)?(Leung et al., 

2007)��/<�-ˑ0�?://�qg.�):Ĕ�ȩ(ĔʜĀĿȸɛ/ĴĜ�?

̂Ġ).��?ȁȣ�Ĕʜ˶ľCŝ�ʸ��+ɯ�=@)?�+�=(Wolfensberger 

and Hummel, 2002)�ɼȇËȠůɉ/ ˌ.<? Or42bȸɛ/ɘɴǖ0qg/Ĕʜ˶ľ/

�Nj[~Cʟƨ�?�*ʁ�f�+-?+ɯ�=@?�6$Ĕʜ˶ľ0�F�dn

H|�Ȣ;p�P�^�ȢɈ/ȸɛĬŲȡŵ/ÛƶȣȎ*�?�+�ȯ=@)?
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=(Amor et al., 2014; Heneka et al., 2014; Lucin and Wyss-Coray, 2009)�Ĕʜɒ0ËȠɒ;

ȁȣ/ ˌ.ń�)ɷŞ*�?āɵŲ�ɯ�=@?�X�IY�IoK/p�P�^�

�f�.�):Ĕʜɒ.˶ľ�ȗ�?ģċ��?�+;(Chen et al., 2014a; Poddighe 

et al., 2013)�ç̔.¬')NZp�]/ǧŲî�?ȸɛɘɴ0�.Ĕʜɒ/ȸɛɘɴ*

�?�+�=(Chihara et al., 2014)�qg+X�IY�IoK*ʸ�?Ȓʲ.̇®ȃ�ʚ
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