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� ࣥ࢕࣮࢘ࢲ⪅㸪㐍໬⏕≀Ꮫࡣᙧែ㐍໬ࡢ≀⏕㸽࠿ࡢ࡞ከᵝࡶ࡟࡞ࢇࡇࡣᙧࡢ≀⏕࡚ࡋ࠺࡝

ࡿࡍ㏆ᖺ㸪඲⏕≀࡛ඹ㏻ࠋࡿ࠶࡛ࡘ୍ࡢㄢ㢟࡞㔜኱ࡿࡅ࠾࡟Ꮫศ㔝≀⏕ࡽ࠿᫬௦ࡢ DNA ศᏊ

ไࢆ⏕㸪Ⓨࡣศ㔝ࡢࡇࠋࡿ࠸࡚ࡧᾎࢆ┠ὀࡀ㐍໬Ⓨ⏕Ꮫࡿࡍゎ⌮ࢆᙧែ㐍໬ࡢ≀⏕࡚ࡋ㏻ࢆ

ᚚࡿࡍศᏊ࣓ࢆ࣒ࢬࢽ࢝✀㛫࡛ẚ㍑ゎᯒ࡛࡜ࡇࡿࡍ㸪࡟࠺ࡼࡢ࡝ከᵝ࡞ᙧែࡀ㐍໬ࡓࡁ࡚ࡋ

≀⏕࠸ᖜᗈࡎࢃၥࢆ≀㸪ື᳜࡟࡛ࡲᅾ⌧ࠋࡿࡍ࡜ⓗ┠ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ࡛᫂ࣝ࣋ศᏊࣞ࠿ࡢ

✀࡛㐍໬Ⓨ⏕Ꮫⓗ◊✲ࡾ࠾࡚ࢀࢃ⾜ࡀ㸪ከ࡛ࢫ࣮ࢣࡢࡃ᪂つ㑇ఏᏊࡢ⋓ᚓࡶࡾࡼ㑇ఏᏊⓎ⌧

 㸦Blein et al. 2008, Kimuraࡓࡁ࡚ࢀࡉ࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࡋ⫣㈉ࡃࡁ኱࡟ᙧែ㐍໬ࡀኚ໬ࡢ

et al. 2008, Rebeiz et al. 2009, Loehlin and Werren 2012㸧ࡵࡓࡢࡑࠋ㸪Ⓨ⏕ࡿྖࢆ㑇ఏᏊไᚚࢵࢿ

 㸦Peter andࡿ࠸࡚ࢀࡉᥦ᱌࡜ࡿ࠶㥑ືຊ࡛ࡍࡇ㉳ࡁᘬࢆᙧែ㐍໬ࡀ࠼᥮ࡂ࡞ࡘࡢࢡ࣮࣡ࢺ

Davidson 2011㸧ࠋ 

� 㐍໬ࡢ㐣⛬࡚࠸࠾࡟⿕Ꮚ᳜≀ࡣ㸪⎔ቃࡢኚ໬࡟㐺ᛂ࡟ࡵࡓࡿࡍⴥࡢᙧࢆከᵝ໬ࠋࡓࡁ࡚ࡏࡉ

ࡽ࠿༢ⴥࡶ㏆⦕✀㛫࡛࠺࠸࡜㸪ྠᒓෆࡣ࡚࠸࠾࡟ᒓ㸦Pelargonium㸧࢖࢜࢔ࢡࢪࣥࢸࡤ࠼࡜ࡓ

」ⴥ࡛ࡲከᵝᛶ࡟ᐩࡔࢇⴥࡢᙧែࢆほᐹࡿࡁ࡛ࡀ࡜ࡇࡿࡍ㸦Nicotra et al. 2011㸧ࡓࡲࠋ῱ὶἢ

ࡢᒓࢩࣛ࢞ࢾ࢖㸪ࡾ࠾࡚ࡋ㐺ᛂ࡟ቃ⎔࡚ࡏࡉ⏕Ⓨࢆⴥ࠸⣽ࡣ≀᳜࠸ Rorippa aquatica ಶ୍ྠࡣ

య࡛ࡶ⎔ቃ࡟ᛂ࡚ࡌⴥࡢᙧࢆኚ໬ࡿࡏࡉ㸦Fassett 1940, van Steenis 1981㸧࡟࠺ࡼࡢࡇࠋⴥࡀ♧

࡜㇟ᑐ✲◊࠸Ⰻ࡛ୖࡿࡍゎ⌮ࢆ࣒ࢬࢽ࢝ไᚚ࣓ࡿ࠼ᨭࢆᙧែ㐍໬ࡢ≀㸪᳜ࡣከᵝᛶࡢᙧែࡍ

✲◊㐍໬Ⓨ⏕Ꮫⓗࡢ㸪ⴥࡣᮏ⥲ㄝ࡛࡛ࡇࡑࠋࡓࡁ࡚ࢀࡉ✲◊࡟ࢇ࠿ࡉ࡟࡛ࡲ㸪⌧ᅾࡵࡓࡿ࡞

ࣟࣉ࢔࡞ẚ㍑ᙧែᏛⓗࡢ࡛ࣝ࣋ศᏊࣞࠋࡿࡌㄽ࡚࠸࠾࡟ᙧែ㐍໬ࡢ≀㸪᳜࡛࡜ࡇࡿࡍᴫほࢆ

⾜ࡀࡽ⪅㸪ⴭ࡚ࡋ▔ಠࢆ✲◊ศᏊ㑇ఏᏛⓗࡓࡋ࡜㇟ᑐࢆ≀᳜ࣝࢹࣔࡢᩘ「㸪ࡾࡲጞࡽ࠿ࢳ࣮

㐍໬Ⓨࡢⴥ࡟࠺ࡼࡢࡇࠋࡿࡍ௓⤂ࢆ✲◊㐍໬Ⓨ⏕Ꮫⓗࡓࡋ⏝άࢆ⾡ᢏࢫࣥࢣ࣮ࢩḟୡ௦ࡓࡗ

⏕Ꮫ୍࠺࠸࡜◊✲ศ㔝ࡢṔྐࢆ᣺ࡾ㏉࡛࡜ࡇࡿ㸪᳜≀ࡢ㐍໬ࢆ⌮ゎࡢ✲◊ࡿࡍ࡜࠺ࡼࡋ௒ᚋ

 ࠋ࠸ࡓࡋ㆟ㄽ࡚࠸ࡘ࡟᪉ྥᛶࡢ
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� ࠾࡚ࢀࡽᵓ㐀࡛ᙧసࡋ㏉ࡾ⧞ࡢᇶᮏ༢఩ࡿࢀࡤ࿧࡜࣮࣐ࢺ࢖࢓ࣇ㸪ࡣࣥࣛࣉ࢕ࢸ࣎ࡢ≀᳜

࡟ᙧែⓗࡶ᭱ࡀⴥࡶ୰࡛ࡢࡑࠋࡿ࠸࡚ࢀࡉⱆ࡛ᵓᡂ⭆ࡢ㛫ࡢࡑⴥ㸪ⱼ㸪ࡣ࣮࣐ࢺ࢖࢓ࣇ㸪ࡾ

ከᵝ໬ࡾ࠾࡚ࡋ㸪ⰼჾᐁࡶⴥࡽ࠿ὴ⏕࡜ࡿ࠼⪄ࢆ࡜ࡇࡿ࠶࡛ࡢࡶࡓࡋ㸪ⴥࡢⓎ⏕ࡿࡍ✲◊ࢆ

 ࠋ㸦Tsukaya 2002㸧ࡿࡀ࡞ࡘ࡟ゎ⌮ࡢከᵝᛶࡢᙧែࡢ≀᳜ࡿࢀࡽࡳ࡛⏺↛⮬㸪ࡣ࡜ࡇ

� ௚ࡢከྠ࡜✲◊ࡿࡅ࠾࡟㇟⌧≀⏕ࡢࡃᵝ࡟㸪ⴥࡢⓎ⏕࡟㛵㐃ࡢ≀᳜ࣝࢹࣔࡶ✲◊ࡿࡍኚ␗

యࡽ࠿ከࡢࡃ㑇ఏᏛⓗ࡞▱ぢࡀᚓࡓࢀࡽ㸦ᅗ 1㸧ࢫࣛࢡࠋ I KNOTTED-LIKE HOMEOBOX㸦௨

㝆ࡣ KNOX 㸪ࡾ࠾࡚ࡋᣢ⥔ࢆ㝈ᡂ㛗ᛶ↓ࡢⱼ㡬ศ⿣⤌⧊㸦SAM㸧ࡣ㸧㑇ఏᏊࡍ␎࡜

BLADE-ON-PETIOLE㸦BOP㸧㑇ఏᏊ࡚ࡗࡼ࡟ࢀࡑ࡜┤᥋ไᚚࡿࢀࡉ ASYMMETRIC LEAVES2

㸦AS2㸧ཬࡢࡑࡧ┦஫స⏝ᅉᏊ AS1 ࡣ KNOX 㑇ఏᏊࢆᢚไࡾࡼ࡟࡜ࡇࡿࡍ㸪SAM ⩌୍ࡢࡽ࠿

 ,㸦Semiarti et al. 2001, Byrne et al. 2002, Iwakawa et al. 2002ࡿࡅ㐠࿨௜࡚ࡋ࡜⬊⣽ࡢⴥࢆ⬊⣽ࡢ

Ha et al. 2003, Lin et al. 2003, Xu et al. 2003, Ha et al. 2004, Hepworth et al. 2005, Norberg et al. 

2005, Zgurski et al. 2005, Fu et al. 2007, Ha et al. 2007, Iwakawa et al. 2007, Ueno et al. 2007, Guo et 

al. 2008, Ha et al. 2010, Jun et al. 2010, Ichihashi et al. 2011㸧ࠋຍ࡚࠼㸪ࡢࡇ BOP ࡧࡼ࠾ AS1/2 㑇

ఏᏊࡣⴥ୕ࡢḟඖ඲࡚ࡢ㍈㸪ࡕࢃ࡞ࡍඛ➃íᇶ㒊㍈,୰ኸíഃ᪉㍈㸪ྥ⫼㍈ࡢᙧᡂࡶ࡟㛵୚࡚ࡋ

 ,㸦Semiarti et al. 2001, Ha et al. 2003, Lin et al. 2003, Xu et al. 2003, Fu et al. 2007, Ha et al. 2007ࡿ࠸

Ikezaki et al. 2010, Ichihashi et al. 2011, Kojima et al. 2011, Ishibashi et al. 2012, Chen et al. 2013㸧ࠋ

ྥ⫼㍈ࡢᙧᡂ࡟㛵ࡣ࡚ࡋ㸪௚ࡶ࡟ከࡢࡃᅉᏊࡀ᫂ࡾ࠾࡚ࢀࡉ࡟࠿ࡽ㸪ྥ㍈ᙧᡂ࡟㛵୚ࡿࡍ㑇

ఏᏊ࡜⫼㍈ᙧᡂ࡟㛵୚ࡿࡍ㑇ఏᏊ࡚ࡋྜ➇ࡀ࡜ไᚚ࡛࡜ࡇ࠺ྜࡋⴥࡢᖹ㠃ᡂ㛗ࡀ⥔ᣢ࡚ࢀࡉ

㸪microRNA JAWࡣ᭷㝈ᡂ㛗ᛶࡍ♧ࡀⴥࠋ㸦Fukushima and Hasebe 2014㸧ࡿ࠸ ࢀࡉไᚚࡾࡼ࡟

ࢫࣛࢡࡿ࠸࡚ II TEOSINTE BRANCHED1/CYCLOIDEA/PCF㸦TCP㸧㑇ఏᏊࡀⴥࡢᡂ⇍ࣗࢪࢣࢫ

 .㸦Nath et al. 2003, Palatnik et al. 2003, Efroni et alࡿ࠸࡚ࢀࡉไᚚ࡛࡜ࡇࡿࡍᢚไࢆ⾜㐍ࡢ࣮ࣝ

2008㸧ࡢࡇࠋ TCP 㑇ఏᏊࡢୗὶ࡚࠸࠾࡟㸪microRNA164 ࡀ CUP-SHAPED COTYLEDON㸦CUC㸧

㑇ఏᏊࡢⓎ⌧ሙᡤࢆᚤㄪᩚࡾࡼ࡟࡜ࡇࡿࡍ㸪

ⴥࡢ࿘⦕㒊ࡢᙧࡶไᚚࡿ࠸࡚ࢀࡉ㸦Nikovics et 

al. 2006, Koyama et al. 2007, Kawamura et al. 

2010, Koyama et al. 2010㸧ࠋຍ࡚࠼CUC࡜KNOX

ࢵࣂࢻ࣮࢕ࣇࡢṇࡿࡏࡉ᪼ୖࢆ⌧Ⓨ࡟஫┦ࡣ

࠼⪄࡜ࡍࡇ㉳ࡁᘬࢆᙧែᙧᡂࡾࡼ࡟ࣉ࣮ࣝࢡ

 ,㸦Takada et al. 2001, Blein et al. 2008ࡿ࠸࡚࠼ࡽ

Kawamura et al. 2010㸧࡟࠺ࡼࡢࡇࠋ㸪ࡢࡽࢀࡇ

ไᚚᅉᏊࡀⴥࡢⓎ⏕ࢆ⢭ᐦࡋ࣮ࣝࣟࢺࣥࢥ࡟㸪

㐍໬ࡢ㐣⛬࡛ࡢࡽࢀࡇᅉᏊࡢไᚚࡀኚ໬ࡿࡍ

⪄࡜ࡿࡍኚ໬࡟ࢡࢵ࣑ࢼ࢖ࢲࡣᙧែࡢ㸪ⴥ࡜

�㑇ఏᏊ࡞୺せࡿࡍ㛵୚࡟⏕Ⓨࡢᅗ㸯�ⴥ ࠋࡿࢀࡽ࠼
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� ୖグ࡞࠺ࡼࡓࡋከᵝ࡞ⴥࡢᙧࡍ♧ࢆኚ␗యࡾࡼ࡟✲◊ࡢ㸪⮬↛⏺࡛ほᐹ࡛ࡿࡁⴥࡢከᵝᛶ

ࡿࡏࡉኚ໬࡟๻ⓗࢆᙧែࡢ㸪ⴥࡶ୰࡛ࡢࡑࠋࡓࡅ㛤ࡀཱྀ◚✺ࡿࡍゎ⌮࡛ࣝ࣋㑇ఏᏊࣞࢆ KNOX

㑇ఏᏊࠋࡓࢀࡉ┠╔ࡎࡲࡀᵝ࡞ࠎⴥࡢᙧ࡚࠸ࡘ࡟⩌≀᳜ࡍ♧ࢆⴥཎᇶࡿࡅ࠾࡟ KNOX 㑇ఏᏊ

㸪KNOXࢀࡉẚ㍑ࡀ⌧Ⓨࡢ 㑇ఏᏊⓎ⌧࡜ⴥཎᇶࡢᙧែ࡟┦㛵ࡀ࡜ࡇࡿ࠸࡚ࡋ᫂ࡓࡗ࡞࡟࠿ࡽ

㸦Bharathan et al. 2002㸧୍ࠋ᪉࡛㸪」㞧࡞ⴥཎᇶ࡛᭱ࡶ࡚ࡗ࠶⤊ⓗ࡟༢ⴥࢆⓎ㐩࠶ࡶ✀ࡿࡏࡉ

ࢆ⌧㑇ఏᏊⓎࡿࡅ࠾࡟⏕ᮇⓎึࡢⴥࡃ࡞࡛ࡅࡔᙧែ⤊᭱ࡢ㸦Bharathan et al. 2002㸧㸪ⴥࡵࡓࡿ

㋃ࡤࢀࡅ࡞࠼ࡲ㸪┿ࡢ┦ྠᛶࡀ᫂࠸࡞ࡽ࡞࡟࠿ࡽ㸦ᅗ 2㸧ࢆࢀࡇࠋᶵ࡟㸪ẚ㍑ᙧែᏛⓗࣉ࢔࡞

㸪ࢀࢃ⾜࡟ࢇ࠿ࡉࡀ✲◊㐍໬Ⓨ⏕Ꮫⓗࡓ࠼ຍࢆ᪂ᶵ㍈࠺࠸࡜ࡿࡍẚ㍑ࢆ⌧㑇ఏᏊⓎ࡟ࢳ࣮ࣟ

ᙧែ㐍໬ࡿࡅ࠾࡟┦ྠᛶࡃ῝ࢆ⌮ゎ࡛ࠋࡓࡗ࡞࡟࠺ࡼࡿࡁ 

� ༢ⴥ࡜」ⴥ� Ѹ� ࡟ⴥ「࡜༢ⴥࡣⴥࡢ≀᳜

኱ูࢀࡉ㸪༢ⴥ࡜」ⴥࡿࡅ࠾࡟ჾᐁࡢ┦ྠᛶ

ⴥ඲య「ࡕࢃ࡞ࡍࠋࡓࡁ࡚ࢀࡉ㛫㆟ㄽ࠸㛗ࡣ

ࡢࠎಶࡿࡍᵓᡂࢆ㸪」ⴥ࠿ࡢ࡞ྠ┦࡜༢ⴥࡀ

ᑠⴥࡀ༢ⴥ࠿ࡢ࡞ྠ┦࡜㸪ᙧែࡢࡳࡢẚ㍑࠿

 㸦Champagne andࡓࡗ࠿࡞࡛࠿ࡽ᫂ࡣ࡛ࡅࡔࡽ

Sinha 2004㸧ࡢࢺ࣐ࢺࠋ」ⴥ୍ࡓ࠸⏝ࢆ㐃ࡢⓎ

⏕Ꮫⓗゎᯒࡽ࠿㸪༢ⴥᙧᡂ࡟㔜せ࡞ KNOX 㑇

ఏᏊࡢไᚚ㸪᳜ 㸪CUCࣥࢩ࣮࢟࢜ࡢࣥࣔࣝ࣍≀

㑇ఏᏊࡢ࡝࡞㌿෗ᅉᏊࡢไᚚࡀ」ⴥࡢᑠⴥᙧ

ᡂࡶ࡟㔜せ࡛ࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠶㸦Ori et al. 

2007, Berger et al. 2009, David-Schwartz et al. 

2009, Koenig et al. 2009㸧ࡢࡽࢀࡇࠋ▱ぢ࡜ࡶࢆ

㸪ୖ࡜ࡿ࠼⪄࡚࠸ࡘ࡟ᛶྠ┦ࡢ༢ⴥ࡜ⴥ「࡟

グࡢ 2 㸪ࡃ࡞ࡣ࡛ࡢࡶࡿࡍ཯┦ࡣ௬ㄝࡢࡘ

KNOX ࡸ CUC ᙧែࡢ≀᳜ࡣไᚚᅉᏊࡢ࡝࡞

࣮ࣥࢱࣃࡢࢀ࠿ᯞศࠕࡿ࡞࡜㦵᱁ࡢ࣮ࣥࢱࣃ

ᙧᡂ 㸪㐍໬ࡾ࠾࡚ࡋไᚚ࡚࠸࠾࡟✀ඛ♽ࠖࢆ

ࣟࣉ⏕Ⓨࡢⴥࡀไᚚ⣔ࡢࡇ࡚࠸࠾࡟⛬㐣ࡢ

ࡀⴥ「ࡽ࠿㸪༢ⴥࡵࡓࡓࢀࡉ⏝෌฼࡟࣒ࣛࢢ

㐍໬ࡿࢀࡽ࠼⪄࡜ࡓࡋ㸦Koenig and Sinha 2010㸧ࠋ 

� ୧㠃ⴥ࡜༢㠃ⴥ� Ѹ� ⴥࡣ㏻ᖖ㸪⾲ഃ࡜⿬ഃࡢᛶ㉁ࡘࡶࢆᖹ࠸ࡓᙧࠕࡿ࡞࡟୧㠃ⴥ࡛ࠖࡿ࠶

࢖ࠋࡿࡃࡘࢆ༢㠃ⴥࠖࠕ࠸࡞ࡓᣢ࠿ࡋᛶ㉁ࡢ㸪⿬ഃࡣ≀᳜ࡢ㒊୍ࡓࡗ࠸࡜ࢠࢿࡸ࣓ࣖ࢔㸪ࡀ

ࡿࡵỴࢆᛶ㉁ࡢ⿬ഃࡢⴥࡣ㸪༢㠃ⴥ࡛ࡾࡼ࡟ẚ㍑㑇ఏᏊⓎ⌧ゎᯒࡓ࠸⏝ࢆᒓ㸦Juncus㸧ࢧࢢ

AUXIN RESPONSE FACTOR3/ETTIN 㑇ఏᏊࡀⴥཎᇶ඲య࡛ാ࡛࡜ࡇࡃ㸪⿬ഃࡢᛶ㉁࠿ࡋᣢ࡞ࡓ

ᅗ㸰�ᡂ⇍ⴥ࡜ⴥཎᇶࡢ㐪࠸�

ⴥึࡢᮇⓎ⏕࡜㑇ఏᏊⓎ⌧ࢆㄪࡢ┿࡛࡜ࡇࡿ࡭

┦ྠᛶࢆ⌮ゎ࡛ࠋࡿࡁKNOX ࢆ㑇ఏᏊⓎ⌧㒊఩ࡢ

㉥࡛♧ࠋࡍ�
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ࡃࡘࢆⴥࡢᙧ࠸ࡓᖹࡶ᪉࡛༢㠃ⴥ୍࡛ࠋ㸦Yamaguchi et al. 2010㸧ࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࡞ࡃ

࡜୧㠃ⴥࡀ᪉ྥࡿࡍᒎ㛤ࡀⴥ࡚ࡋᑐ࡟㸦ⱼ㡬✀ࡿ 90 ᗘ㐪࠺㸧ࡀᏑᅾࡾ࠾࡚ࡋ㸪DROOPING 

LEAF 㑇ఏᏊࡢⓎ⌧ኚ໬ྥࡀ⫼㍈᪉ྥ࡟ἢࡓࡗ⣽⬊ቑṪಁࢆ㐍࡛࡜ࡇࡿࡍᖹ࠸ࡓᵓ㐀ࡃࡘࢆ

࣓ࡿ࡞␗ࡃ㸪඲ࡃ࡞ࡣ࡛ྠ┦༢㠃ⴥ࡛࡜୧㠃ⴥࡣᙧែ࠺࠸࡜ࡉࡓᖹࡢ㸪ⴥࡽ࠿࡜ࡇࡢࡇࠋࡿ

 ࠋ㸦Yamaguchi et al. 2010㸧ࡓࡗ࠿ࢃࡀ࡜ࡇࡿࢀࡽࡃࡘ࡛࣒ࢬࢽ࢝

� ⴥ࡜௬ⴥᯞ� Ѹ� ௬ⴥᯞࡣ࡜Ⓨ⏕ࡿࡍ఩⨨ࡽ࠿ᯞ࡟┦ᙜࡀࡿࡍ㸪ⴥ࡞࠺ࡼࡢᙧែࡍ♧ࢆჾᐁ

㸪ࡾࡼ࡟㑇ఏᏊⓎ⌧ゎᯒ࡞ヲ⣽ࡿࡅ࠾࡟௬ⴥᯞᙧᡂࡢᒓ㸦Asparagus㸧ࢫ࢞ࣛࣃࢫ࢔ࠋࡿ࠶࡛

௬ⴥᯞ࡛ࡣᯞ࡛ᶵ⬟ࡿࡍ KNOX 㑇ఏᏊ࡜㸪ⴥ࡛ᶵ⬟ࡿࡍ AS1 㑇ఏᏊࡢ୧᪉ࡀⓎ⌧ࡇࡿ࠸࡚ࡋ

ࡓࢀࡽ㸪௬ⴥᯞ࡛ぢ࡚࠼ຍࠋ㸦Nakayama et al. 2012㸧ࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ AS1 ࣃ⌧㑇ఏᏊⓎࡢ

ᛶ㉁ࡢⴥ࡟ᯞࡣ㸪௬ⴥᯞࡽ࠿࡜ࡇࡿ࠸ఝ࡚ࡃࡼ࡟㠀ᖖ࡜࣮ࣥࢱࣃࡿࢀࡉ㸪ⴥ࡛ほᐹࡣ࣮ࣥࢱ

 ࠋ㸦Nakayama et al. 2012㸧ࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶ჾᐁ࡛ࡓࡌ⏕࡚ࢀࡉ௜ຍࡀ

� ୖグ࡛♧࡟࠺ࡼࡓࡋ㸪ึᮇⓎ⏕࡜㑇ఏᏊⓎ⌧ࢆヲ⣽࡟ㄪ࡛࡜ࡇࡿ࡭ჾᐁࡢ┦ྠᛶࡢࡑ࡜ศ

Ꮚ࣓ࡀ➃୍ࡢ࣒ࢬࢽ୍࢝᫂ࠋࡿ࡞࡟࠿ࡽ᪉࡛㸪ᙧែ㐍໬࡟┦㛵ࡓࡋⓎ⌧ࡍ♧ࢆ㑇ఏᏊࡀᐇ㝿

ࡅㄽ௜⤖ࡣ࡛ࡽ࠿ࡳࡢⓎ⌧ゎᯒࢆ࠿ࡢ࡞ᯝ⤖࠿ࡢ࡞ཎᅉࡕࢃ࡞ࡍ㸪࠿ࡓࡋ⫣㈉࡟ᙧែ㐍໬࡟

ࡓࡿࡍゎ⌮࡛ࣝ࣋㑇ఏᏊࣞࢆ࣒ࢬࢽ࣓࢝ࡿ࠶࡟ᬒ⫼ࡢᙧែ㐍໬ࡵࡓࡢࡑࠋ࠸࡞ࡁ࡛ࡣ࡜ࡇࡿ

 ࠋࡿ࡞࡟ᚲせࡀᐇドࡿࡼ࡟సᐇ㦂᧯ࡢ㑇ఏᏊࡓ࠸⏝ࢆ࡝࡞㸪ᙧ㉁㌿᥮ࡣ࡟ࡵ

 

���㑇ఏᏊࡢᶵ⬟ゎᯒࡿࡼ࡟ⴥࡢᙧែ㐍໬ࡢᐇド◊✲�

� 㸪㑇ఏᏊ᧯సࡾࡀᗈࡀ㇟ᑐ✲◊࡜࡬✀≀᳜࡞ከᵝࡀᙧែࡢ㏆⦕࡛㸪ⴥ࡜≀᳜ࣝࢹ࡛ࣔࡇࡑ

࡛⦖㏆࡜ࢼࢬࢼࢾ࢖ࣟࢩ≀᳜ࣝࢹࣔ࡟≉ ࠋࡓࡗ࡞࡟࠺ࡼࡿࢀࢃ⾜ࡀศᏊ㑇ఏᏛⓗゎᯒࡿࡼ࡟

」ⴥࢆᣢࡸࢼࣂࢣࢶࢿࢱࢳ࣑ࡘ㸪◊✲ࣜࡀࢫ࣮ࢯ඘ᐇ࡜ࢺ࣐ࢺࡓࡋ㏆⦕✀ࢆᑐ㇟ࡓࡋ࡟◊✲

㸦ᅗࡓࡋࡽࡓࡶࢆぢ▱ࡢࡃከ࡚ࡋ⾜ඛࡀ 3㸧ࠋ๓㏙ࡓࡋ KNOX 㑇ఏᏊࢆࢀࡑࡧࡼ࠾ไᚚࡿࡍ

AS1 㑇ఏᏊࡢไᚚ࣓ࡢࢼࢬࢼࢾ࢖ࣟࢩ࡜ࢼࣂࢣࢶࢿࢱࢳ࣑ࡀ࣒ࢬࢽ࢝㛫࡛ẚ㍑ゎᯒࠋࡓࢀࡉ

ᅗ㸱�ࣔࡢࡑ࡜≀᳜ࣝࢹ㏆⦕✀ࡢᡂ⇍ⴥ�

㸦S. lycopersicum㸧ࢺ࣐ࢺ㸦C. hirsuta㸧㸪ࢼࣂࢣࢶࢿࢱࢳ࣑࡞⦖㏆࡜㸦A. thaliana㸧ࢼࢬࢼࢾ࢖ࣟࢩ

࡞⦖㏆࡜ S. pennellii ࡜ S. habrochaites �ࠋࡍ♧ࢆᙧࡢⴥ࡞ከᵝࡣ

植物科学最前線 7:291 (2016)

BSJ-Review 7:291 (2016)



 Y. Ichihashi -5

ᯝ㸪AS1⤖ࡢࡑ 㑇ఏᏊࡢᶵ⬟ࡣಖᏑࡢࡢࡶࡿ࠸࡚ࢀࡉ KNOX 㑇ఏᏊୖࡢὶࡿ࠶࡟ไᚚ㓄ิࡢ

㐪ࡾࡼ࡟࠸ AS1-KNOX ไᚚ⣔ࡀ 2 ✀㛫࡛␗ࡾ࡞ⴥࡢᙧែࡢ㐪ࡀ࡜ࡇࡿ࠸࡚ࡌ⏕ࡀ࠸᫂࡟࠿ࡽ

୍ࡢከᵝᛶࡢᙧែࡢⴥࡿࢀࡽࡳᒓෆ࡛ࢼࢬࢼࢾ࢖ࣟࢩ࡚࠼ຍࠋ㸦Hay and Tsiantis 2006㸧ࡓࡗ࡞

㒊ࡶ KNOX 㑇ఏᏊୖࡢὶࡿ࠶࡟ไᚚࡢኚ໬࡛ㄝ࡛᫂ࡓࡗ࠿ࢃࡀ࡜ࡇࡿࡁ㸦Piazza et al. 2010㸧ࠋ 

� ୍᪉࡛㑇ఏᏊࡢⓎ⌧ไᚚ⣔ࡢ㐪ࡃ࡞࡛ࡅࡔ࠸㸪ࢡࣃࣥࢱ㉁ࣞࡢ࡛ࣝ࣋ไᚚ⣔ࡢ㐪ࡀ࠸✀㛫

✀⦖㏆࡜ࢺ࣐ࢺࡀࢫ࣮ࢣࡍฟࡳ⏕ࢆ࠸㐪ࡢⴥࡢ Solanum galapagense ࡗ࡞࡟࠿ࡽゎᯒ࡛᫂ࡢ࡜

KNOXࠋࡓ ࡣ㉁ࢡࣃࣥࢱ BEL-LIKE HOMEODOMAIN ࡍ⬟ᶵ࡚ࡋᙧᡂࢆయྜ「࡜㉁ࢡࣃࣥࢱ

࠸࡞ࡓᣢࢆࣥ࢖࣓ࢻ࣓࢜࣍㸪ࡀࡿ KNOX ㉁ࢡࣃࣥࢱ PETROSELINUM 㸦PTS㸧 / KANTM ࡣ

S. galapagenseࠋ㸦Kimura et al. 2008, Magnani and Hake 2008㸧ࡿࡍ㜼ᐖࢆయᙧᡂྜ「ࡢࡑ ࡣ࡛

PTS ࡵࡓࡢࡑ㸪ࡕᣢࢆ␗㑇ఏⓗኚࡿ࡞࡜㐣๫ࡀ⌧Ⓨࡢ KNOX ࡜ BELL 」ྜయᙧᡂࡀ㜼ᐖࢀࡉ

ୗὶࡢไᚚࡀኚ໬࡛࡜ࡇࡿࡍ㸪ⴥࡢᙧែࡀ」㞧໬ࡀ࡜ࡇࡓࡋ᫂ࡓࡗ࡞࡟࠿ࡽ㸦Kimura et al. 

2008㸧ࠋ 

� ࡓࡲ CUC 㑇ఏᏊࡣᵝࡿࡅ࠾࡟✀≀᳜࡞ࠎⴥࡢᙧែ࡚࠸࠾࡟ಖᏑࡓࢀࡉᶵ⬟ࢆᣢࡀ࡜ࡇࡘ

ᙧ㉁㌿᥮ᐇ㦂࡛᫂ࡾ࠾࡚ࢀࡉ࠿ࡽ㸪㑇ఏᏊ᧯సᐇ㦂᳜ࣝࢹࣔࡾࡼ࡟≀࡛᫂ࡓ࠸࡚ࢀࡉ࡟࠿ࡽ

ⴥࡢᙧែࡢไᚚᅉᏊ࡚࠸ࡘ࡟㐍໬ⓗࡢ࡛࣮ࣝࢣࢫᶵ⬟ࡀ᫂ࡓࡗ࡞࡟࠿ࡽ㸦Blein et al. 2008㸧ࠋ

ຍ࡚࠼㸪㏆⦕✀ࡢ㡰㑇ఏᏛⓗࡾࡼ࡟ࢳ࣮ࣟࣉ࢔㸪ࣔࡣ࡛≀᳜ࣝࢹḞኻࡓࡋ㑇ఏᏊࡀᙧែ㐍໬

 ࠋ㸦Sicard et al. 2014, Vlad et al. 2014㸧ࡓࢀࡉ♧ࡶ࡜ࡇࡿ࠸࡚ࡋ㛵୚࡬

� ௨ୖ࡟࠺ࡼࡢ㸪ⴥࡢᙧែ㐍໬࡟㈉⊩ࡓࡋ㑇ఏᏊࡣ࡟ࡽࡉ✀㛫ࡢᙧែⓗ┦㐪ࢆㄝ᫂ࡿࡍ㑇ఏ

ⓗኚ␗ࡀ᫂ࡢࡇࠋࡓࡗ࡞࡟࠿ࡽ▱ぢࡣ㸪㑇ఏᏊไᚚࡂ࡞ࡘࡢࢡ࣮࣡ࢺࢵࢿ᥮ࡣࡃࡋࡶ࠼㒊ศ

ⓗ࡞ᨵኚࡀᙧែ㐍໬ࢆᘬࡁ㉳࠺࠸࡜ࡍࡇ௬ㄝࢆᨭᣢࡽࡀ࡞ࡋ࠿ࡋࠋࡓࡋ㸪ಶࡢࠎ㑇ఏᏊࡢᶵ

⬟ゎᯒࡣ࡛ࡅࡔࡽ࠿㸪Ⓨ⏕ࡿྖࢆ㑇ఏᏊไᚚ࡟࠺ࡼࡢ࡝࡚ࡋ࡜࣒ࢸࢫࢩࡀࢡ࣮࣡ࢺࢵࢿኚ໬

 ࠋ࠸࡞ࡁ㆟ㄽ࡛࠿ࡢࡓࡋࡇ㉳ࡁᘬࢆᙧែ㐍໬࡚ࡋ

 

�඲యീࡢᙧែ㐍໬ࡢⴥࡓࡳࡽ࠿࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺ���

� ከ࡞࠺ࡼࡿࢀࡉほᐹ࡛⏺↛⮬ࡀኚ໬ࡢࢡ࣮࣡ࢺࢵࢿ㑇ఏᏊไᚚ࡞࠺ࡼࡢ࡝య㸪୍ࡣ࡛ࢀࡑ

ᵝ࡞ᙧࡢⴥࢆ㐍໬࠿࠺ࢁࡔࡢࡿࡏࡉ㸽ࡢࡇၥ㢟ゎỴ࡚࠸࠾࡟㸪㏆ᖺࡢḟୡ௦ࢆ࣮ࢧࣥࢣ࣮ࢩ

౑࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺࡓࡗ㸦RNA-seq㸧ࡀ᭷ຠ࡛ࡿ࠶㸦Ichihashi and Sinha 2014, Ichihashi et al. 

2015㸧࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺࠋゎᯒ࡛ࢻ࢖࣒࣡ࣀࢤࡾࡼ࡟㑇ఏᏊⓎ⌧ࢆࢱ࣮ࢹᚓ࡛࡜ࡇࡿ㸪Ⓨ

⾡ᢏࢢࣥࢩࣥࢣ࣮ࢩḟୡ௦࡟≉㸪ࡁ࡛ࡀ࡜ࡇࡿࡍゎ⌮ࢆ㇟⌧࡞Ꮫⓗ≀⏕࡞㞧「ࡢ࡝࡞㇟⌧⏕

⏝㐺ࢆゎᯒ࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺࡶ࡚࠸࠾࡟≀⏕ࣝࢹ㠀ࣔ࠸࡞࠸࡚ࢀࡉゎㄞࡀ࣒ࣀࢤࡾࡼ࡟

ࡿ࠶ศ㔝୍࡛ࡢ㸪ᩘᏛ࡚࠼ຍࠋ㸦Wang et al. 2009㸧ࡿ࠶࡛࣮ࣝࢫࢡ࢖ࣞࣈ࡞ࡁ኱ࡣ࡜ࡇࡿࡁ࡛

ࢫࢩࢆ㛵ಀࡢ㑇ఏᏊࡢࠎ㸪ಶࡾࡼ࡟࡜ࡇࡿࡍᑟධ࡟ゎᯒ࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺࢆㄽ⌮ࣇࣛࢢ

࡞࡟࠺ࡼࡿࡁ࡛ࡀ࡜ࡇࡿࡍ᥎ᐃࢆࢡ࣮࣡ࢺࢵࢿ㑇ఏᏊไᚚࡕࢃ࡞ࡍ㸪ࡿࡍゎ⌮࡛࣒ࣝ࣋ࣞࢸ

 ࠋ㸦Marbach et al. 2012㸧ࡓࡗ

� ࡣࡽ⪅ⴭ࡛ࡇࡑ RNA-seq ㏆⦕✀㸦S. pennellii࡜ࢺ࣐ࢺ㸪࡚࠸⏝ࢆ ࡜ S. habrochaites㸧㛫ࡢⴥ
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࣮࣡ࢺࢵࢿ㑇ఏᏊไᚚࡓࡏࡉ㐍໬ࢆᙧࡢⴥ࡞㸪ከᵝ࠸⾜ࢆ㐍໬Ⓨ⏕Ꮫⓗゎᯒ࡚࠸ࡘ࡟⏕Ⓨࡢ

ࢪ࣮ࢸࢫ⏕Ⓨࡢⴥࡿࡅ࠾࡟✀≀᳜ࡢࡽࢀࡇࠋ㸦Ichihashi et al. 2014㸧ࡓࡋ࡟࠿ࡽ᫂ࢆኚ໬ࡢୖࢡ

ࡢู RNA-seq ࡢ⏕Ⓨࡢⴥࡿࡅ࠾࡟✀ࢺ࣐ࢺ㸪ࡾࡼ࡟ゎᯒࢡ࣮࣡ࢺࢵࢿ⌧ඹⓎࡓ࠸⏝ࢆࢱ࣮ࢹ

㑇ఏᏊไᚚࡢࢡ࣮࣡ࢺࢵࢿண ࢆヨࢫࢡࢵ࢕ࢸ࣐࢛ࣇࣥ࢖࢜࢖ࣂࠋࡓࡳゎᯒ࡟ຍ࡚࠼⏕໬Ꮫ

ᐇ㦂ࡓࡗ⾜ࢆ⤖ᯝ㸪ࡢࢡ࣮࣡ࢺࢵࢿ࿘⦕㒊ศ࡟ⴥࡢᙧࡢ」㞧ᛶࢆไᚚࡿࡍ PTS 㑇ఏᏊࡴྵࢆ

㑇ఏᏊࣔࡾ࠶ࡀ࣮ࣝࣗࢪ㸪࣮ࣝࣗࢪࣔࡢࡇෆ࡛ BOP ࡜ LSH ࡀ㉁」ྜయࢡࣃࣥࢱࡢ PTS Ⓨࡢ

㸪PTSࡋ᥋ไᚚ┤ࢆ⌧ ࡿࡍྜ➇ࡀ KNOX ࡣ࡛ࢺ࣐ࢺ㉁㸦ࢡࣃࣥࢱ LeT6㸧ࡢ㔞࡚ࡗࡼ࡟㸪ⴥ

࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࢀࡉไᚚࡀ⌧㑇ఏᏊⓎࡢࡃከࡢୖࢡ࣮࣡ࢺࢵࢿࡴྵࢆ⣽⬊ቑṪ㛵㐃ᅉᏊࡢ

ࢵࢿ㑇ఏᏊไᚚࡢ⏕Ⓨࡢ㛫࡛ⴥ✀ࢺ࣐ࢺ࡚࠸⥆ࠋ㸦Kimura et al. 2008, Ichihashi et al. 2014㸧ࡓࡗ

࡚࠸⏝ࢆἲࣉࢵࣛࢺࢫࢺ࣮ࣈ㸪࡟ࡵࡓࡿࡍ࡟࠿ࡽ᫂࠿ࡢࡿ࠸࡚ࡋኚ໬࡟࠺ࡼࡢ࡝ࡀࢡ࣮࣡ࢺ

࡚࠼ຍࠋࡓࡋ㛫࡛ẚ㍑✀ࢆࢡ࣮࣡ࢺࢵࢿⓎ⏕ไᚚࡢⴥ࡛࡜ࡇࡿࡍゎᯒࢆィ㔞⤫ࢡ࣮࣡ࢺࢵࢿ

஺㞧ಶయ࡚࠸⏝ࢆ୧ぶ✀ࢆࣝࣞ࢔ࡢ༊ูࡓࡋ㑇ఏᏊⓎ⌧ゎᯒࡾࡼ࡟࡜ࡇ࠺⾜ࢆ㸪Ⓨ⌧ࡢไᚚ

ᵝᘧࢆㄪࠋࡓ࡭௨ୖࡾࡼ㸪BOP ࡿࡍไᚚࢆ⌧Ⓨࡢ cis ᅉᏊୖࡢኚ␗ࡀ BOP-LSH-PTS 㑇ఏᏊࡢ

࡞኱つᶍ࡛ࢡ࣮࣡ࢺࢵࢿ㑇ఏᏊไᚚࡢ⏕Ⓨࡢ㸪✀㛫࡛ⴥࡵࡓࡓࡏࡉኚ໬ࢆ⌧Ⓨࡢ࣮ࣝࣗࢪࣔ

Ⓨ⌧ࡢኚ໬ࡀ㉳ࡀ࡜ࡇࡿ࠸࡚ࡁ♧၀ࡓࢀࡉ㸦Ichihashi et al. 2014㸧ࠋ 

� ࡿ࠶࡛⬟ྍࡀศᏊ㑇ఏᏛⓗゎᯒࡶ࡚࠸࠾࡟✀⦖㏆ࡢࡑ㸪ࢀࡉゎㄞࡀ࣒ࣀࢤ࡟࡛ࡍࡣࢺ࣐ࢺ

㸦Ranjan et al. 2012, Ichihashi and Sinha 2014㸧࡛ࡇࡑࠋᐇ㝿࡟ BOP-LSH-PTS ࣮ࣗࢪ㑇ఏᏊࣔࡢ

ࡓࡋࡇ㉳ࡁᘬࢆᙧែ㐍໬ࡀⓎ⌧ኚ໬ࡢࣝ

ࡢ㸪ୖὶᅉᏊࡵࡓࡿࡍド᳨࠿ BOP ࡜ LSH

㑇ఏᏊࡢⓎ⌧ࢆ᧯సࡓࡋᙧ㉁㌿᥮యࢆゎ

ᯒ࡜ࡿࡍ㸪ࡢࡽࢀࡑ㑇ఏᏊࡢⓎ⌧㔞ࡼ࡟

ከᵝࡿࡅ࠾࡟✀⦖㏆ࡢࡑ࡜ࢺ࣐ࢺ㸪࡚ࡗ

 㸦Ichihashiࡓࢀࡉ⌧෌ࡀ㒊୍ࡢᙧ㉁ࡢⴥ࡞

et al. 2014㸧ࡢࡇࠋ⤖ᯝࡣ BOP-LSH-PTS ࡢ

㑇ఏᏊࣔࡀ࣮ࣝࣗࢪᘬࡁ㉳࣡ࢺࢵࢿࡍࡇ

ከࡢᙧࡢⴥࡀ࠼᭰ࡂ࡞ࡘ࡞኱つᶍࡢࢡ࣮

ᵝᛶࡳ⏕ࢆฟࡋ♧ࢆ࡜ࡇࡓࡋ㸪௒ࡢ࡛ࡲ

㐍໬Ⓨ⏕Ꮫ࡛ᥦၐࡿ࠸࡚ࢀࡉ㸪ࠕ㑇ఏᏊไ

ᚚࡿࡅ࠾࡟ࢡ࣮࣡ࢺࢵࢿ኱つᶍࡂ࡞ࡘ࡞

௬࠺࠸࡜ࠖࡍࡇ㉳ࡁᘬࢆᙧែ㐍໬ࡀ࠼᭰

ㄝࢆᐇ㦂࡛ࢱ࣮ࢹᨭᣢࡓࡋ㸦Peter and 

Davidson 2011㸧ࡓࡲࠋ⌮ㄽࢡ࣮࣡ࢺࢵࢿ⏕

≀Ꮫⓗ▱ぢࡽ࠿㸪㑇ఏᏊไᚚ࣮࣡ࢺࢵࢿ

᪉ࡢ␗ኚࡢ⩌㑇ఏᏊࡿࡍ⨨఩࡟⦖࿘ࡢࢡ

ࡼ␗ኚࡢ⩌㑇ఏᏊࣈࣁࡢࢡ࣮࣡ࢺࢵࢿࡀ

ᅗ㸲ࡓࡳࡽ࠿ࢡ࣮࣡ࢺࢵࢿ�ᙧែ㐍໬ࣝࢹࣔࡢ�

ୖࢡ࣮࣡ࢺࢵࢿ㸪㑇ఏᏊไᚚࡣ㑇ఏᏊࡢࢀࡒࢀࡑ

࠼⪄࡜࠺㐪ࡀᐤ୚ࡢ࡬ᙧែ㐍໬࡚ࡗࡼ࡟⨨఩ࡢ

�ࠋࡿࢀࡽ
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ࡢࡑ࡚ࡵึࡾࡼ࡟✲◊ࡢ㸦Vidal et al. 2011㸧㸪௒ᅇࡀࡓ࠸࡚ࢀࡉ࡜࠸ࡁ኱ࡀᐤ୚࡞㐍໬ⓗࡶࡾ

ண ࡀᐇ㦂ⓗ࡟ᨭᣢࠋࡓࢀࡉ๓㏙࡟࠺ࡼࡓࡋ㸪ᖜᗈ࡚࠸࠾࡟✀≀᳜࠸ KNOX 㑇ఏᏊࡢไᚚ࡟

 ,㸦Bharathan et al. 2002, Hay and Tsiantis 2010ࡣ࡜ࡇࡿࡍ㛵୚ࡋ㏉ࡾ⧞࡟ᙧែ㐍໬ࡀ␗ኚࡿࡅ࠾

Katayama et al. 2010, Piazza et al. 2010, Nakayama et al. 2012, Nakayama et al. 2014, Sicard et al. 

2014, Vlad et al. 2014㸧㸪KNOX 㑇ఏᏊࡀᙧࡸ఩⨨᝟ሗࢆไᚚ࡜࣮ࣝࣗࢪࣔࢡ࣮࣡ࢺࢵࢿࡿࡍ⣽

⬊ቑṪ࡟㛵୚ࢆ࣮ࣝࣗࢪࣔࢡ࣮࣡ࢺࢵࢿࡿࡍᶫΏ࡞ࢀࡋࡶ࠿ࡵࡓࡿ࠶࡟ୖࢡࢵࢿࣝࢺ࣎ࡿࡍ

㸦ᅗ࠸ 4㸧ࠋ௒ᚋ࣒࣮ࢺࣉࣜࢡࢫࣥࣛࢺ࡞࠺ࡼࡢࡇゎᯒࢆ㥑౑ࡓࡋ㐍໬Ⓨ⏕Ꮫⓗ◊✲ࡀ௚᳜ࡢ

 ࠋ࠺ࢁࡔࡃ࠸࡚ࢀࡉド᳨ࡀᛶ⯡୍ࡢ࢔ࢹ࢖࢔ࡢࡇ㸪ࡤࢀ࡞࡟࡜ࡇࡿࢀࡉ⏝ᛂ࡟ᙧែ㐍໬ࡢ࡛≀
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� ௒ᚋ㸪᳜≀ࡢ㐍໬Ⓨ⏕Ꮫศ㔝࡛ࡣ㸪ࢫࣥࢣ࣮ࢩᢏ⾡ࡸ㑇ఏᏊ᧯సᢏ⾡ࡢ࡝࡞㐍Ṍࡵࡓࡢ㸪

࡞㸪኱つᶍࡤ࠼࡜ࡓࠋ࠸࡞ࡃ㞴࡟᝿ീࡣ࡜ࡇࡿ࡞࡟୺ὶࡀ✲◊࡞ࡁ኱ࡀ࣮ࣝࢣࢫヲ⣽࡛ࡾࡼ

RNA-seq ືࡢࢡ࣮࣡ࢺࢵࢿ㸦Kumar et al. 2012, Townsley et al. 2015㸧㸪ࡾࡼ࡟⾡ᢏࡿࡍ࡜⬟ྍࢆ

ⓗኚ໬ࢆ㏣ࡀ࡜ࡇ࠺ᐜ᫆ࠋࡿ࡞࡜ຍ࡚࠼㸪ࡢࢡ࣮࣡ࢺࢵࢿᵓ㐀ࢆẚ㍑࣐࢛ࣇࣥ࢖࢜࢖ࣂࡿࡍ

㑇ࠕࡃ࡞࡛ࣝ࣋㑇ఏᏊࣞࡢࠎ㸦Ideker and Krogan 2012, Fukushima 2013㸧㸪ಶࡾࡼ࡟ࢫࢡࢵ࢕ࢸ

ఏᏊ࡜㑇ఏᏊࡢ┦஫స⏝࡛ࣞࠖࣝ࣋ᙧែ㐍໬ࢆゎࡁ᫂࡟ࡽࡉࠋࡿࡁ࡛ࡀ࡜ࡇࡍ࠿ゎᯒࡽ࠿ᚓ

㸪CRISPR/Cas9࡚࠸ᇶ࡙࡟ᯝ⤖ࡓࢀࡽ ┦ࡢ㑇ఏᏊ㛫࡟ேᕤⓗ࡚ࡗ౑ࢆ⾡㞟ᢏ⦆࣒ࣀࢤࡢ࡝࡞

஫స⏝ࢆ᧯సࡾࡼ࡟࡜ࡇࡿࡍ㸦Kumar and Jain 2015㸧㸪㑇ఏᏊไᚚࡢୖࢡ࣮࣡ࢺࢵࢿಶࡢࠎ┦

஫స⏝ࡢኚ໬࡟࠺ࡼࡢ࡝ࡀᙧែ㐍໬࠿ࡢࡃࡘࡧ⤖࡟᫂ࠋࡿ࡞࡟࠿ࡽ 
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ᚚ⣔ࡓࢀ࡜ࡢࢫࣥࣛࣂ࡜㑇ఏᏊไᚚࡀ࣮ࣝࣗࢪࣔࢡ࣮࣡ࢺࢵࢿ⮬↛⏺࡛㑅ᢥྍࡿࢀࡉ⬟ᛶࡀ

༑ศ࡛ࡇࡑࠋࡿࢀࡽ࠼⪄࡟㸪⫱✀࡚࠸࠾࡟㎰ᴗ฼⏝ୖ౯್ࡿ࠶㑇ఏⓗᙧ㉁ࡢࡿࡍ┠╔࡟ࡳࡢ

࡭ࡍᣦ┠ࢆࣥ࢖ࢨࢹᙧែ≀᳜࡞㡹ᙉࡾࡼ࡚ࡋ࡜࣒ࢸࢫࢩ㸪ࡓ࠼ࡲ㋃ࢆ㸪㐍໬ⓗ⫼ᬒࡃ࡞ࡣ࡛

 ࠋࡿࢀࡉᮇᚅ࡜ࡿࡁ࡛⫣㈉ࡀぢ▱ࡿࢀࡽᚓࡽ࠿✲◊㐍໬Ⓨ⏕Ꮫⓗ࡟ⓗ㐩ᡂ┠ࡢࡑࠋ࠺ࢁ࠶࡛ࡁ
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