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>��?3&+źƆ+ƖĹ&,ȊSuTLtƵȁ+SuTLtȁ (Õ 1) 'PzHN~_ȁ (Õ 2) 

�Ƿ�ŀŞ*Ĳ7ǝƛ 'Ƣ�<?%	> (Õ 3) (Karol et al. 2001, Delwiche et al. 2002, McCourt et 

 

Õȋ SuTLtȁȈX`pLxSuTLt Chara leptosporaȉ+ĆėȈSakayama et al. 2009, J. Phycol.;=

Wiley-Blackwell +ǅÈBċ%Ǖǘȉ� a. �ǖ*ĺ�ĥöŠ*ǚŦ�Ȋ�ǔǖ�+;
*ǀ�>ƲŠ�+�

ǫ�b. ĺ+Ŀ¦ǫ²+ĞèÕ�ĺ+���*ţŠ+�=+;
)ƓƧȈĜƲ°ȉ��>�c. �ǖƸǼ+

ĞèÕ�[v~jŠ+ƓƧȈŰúƓƧȉ�¬£+ƓƧB Ǎ�>;
*�C&	>�d. ĺ+Ǡ�*�	%

	>ŦŇÓò+ĞèÕ���ŦÄÓȊ��ǢƏÓ�ŦÄÓ¬+ÄƓƧȈÇƏĉ*ġËí*)>ȉ,ļȂƓ

Ƨ& Ǎ�?%	>�e. ġËí+ǻíȀčǰ¯ŵ��ŝ*Ƥ�<?>Å	â&ƿA?%	>�f. ġËíƸ

ǼBĞè��ǻíȀčǰ¯ŵ�Ƅ*;"%Ńł�Ǩ	Ȋ²ȁ�>�&ĭż)ÞŘ')>ŁǢ� 
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Õȍ SuTLtƵȁ'Ƿ�ŀŞ+ƑƘǴ�ȈMcCourt et al. 2004, Trends Ecol. Evol.BĤå��Ùû � 2009, 

BiophiliaBĤå�Elsevier'DbUx~+ǅÈBċ%Ģǘȉ�SuTLtƵȁ*, 6#My~kȈSuTLt

ȁȊPzHN~_ȁȊmSqb{ȁȊLzjXyq`EGrȁȊL{{KjUȁȊsXU_EMpȉ��>�

�+Õ,Ê�*Ǥ52(Ƿ�ŀŞ*ǝ	�'BĕÏ�%�=ȊĲǝ+źƆ&,SuTLtȁ�Ĳ7Ƿ�ŀŞ

*ǝƛ'Ƣ�<?%	>�ĺ+�*,Ǥ¼+ǧƃ&šċȈȇȉ3�,ŒéȈǑȉ��ĆėůşĎBŽ�%	

>� 

�

ÕȌ PzHN~_ȁ+ĆėȈDelwiche et al. 

2002, J. Phycol.;=Wiley-Blackwell+ǅÈB

ċ%Ǖǘȉ�a, b. PzHN~_}HyiKv

wxU (Coleochaete orbicularisȉ�a. ŲŠ

+ƲŠ�+�ǫ�UN~yg~, 100µm�

b. ġËí+ĞèÕ�ġËí,ļȂƓƧ& 

Ǎ�?%	>�UN~yg~, 32µm�c, d.

PzHN~_}kyic~YȈColeochaete 

pulvinataȉ�c. ĺ²?��ƲŠ�+�ǫ�

ĺ+§Ɗ*ŦÄÓ��>�UN~yg~,

32µm�d.PzHN~_ȁBşĎ$�>Ŋ+

;
)ŁǢ+ĞèÕ�UN~yg~,10µm� 
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Ĳ³*ȊSuTLtƵȁ'Ƿ�ŀŞ+�Ŧŏť�'��µ�+Ǩ	BħŤ�>�Ƿ�ŀŞ,�

1%Ƨí�'Ð-?> 2¢���Ȉ�ǁ*ũĶ�> 2ƕ+Ļƫ�Bğ#ȉ'Ǭ¤�'Ð-?> 1

¢���<)>����Bƶ"%	>ȈÕ 4ȉ�Ƨí�Ȉ2¢�ȉ<ŔĦ²ƺB�%Ŧ��Ƨ

í�ŭƭ�%Ǭ¤�Ȉ1 ¢�ȉ�&�>�Ƿ�ŀŞ+Ƨí�'Ǭ¤�,(!<7çƓƧ&�>�

PNŀŞ&,Ƨí�;=Ǭ¤�+ī�è��Ćė7ƼǺ&�>�ȊƹíŀŞ*ǝ$�*Ċ"%è

���ǟǕ�%Ƨí�+ī�è��)=Ćė7ƼǺ*)>��īȊSuTLtƵȁ&,Ǭ¤�,

�>�Ƨí�,)	 (Õ 4)�#3=ȊǬ¤�Ȉ1¢�ȉ�Ä'ƏíB�=ġËíȈ2¢�ȉ�&�

>�Ȋŭƭ�>'Ȉ�ƓƧ²ƺB��*ȉ��*ŔĦ²ƺB�%�3	Ȋ®/Ǭ¤�*)=ȊƧ

íȑ�ȒB�<)	�SuTLtƵȁ+Ǭ¤�,ÀƓƧ "�=çƓƧ "�=�>�SuTLt

Ƶȁ+�&ŐŦů)SuTLtȁ+Ǭ¤�,ȊƼǺ)�Ņ¦ŁǢB�%	> (Õ 1)� 

 

 

 

 

 

 

 

 

 

 

 

 

 

ÕȎ ƚƫŀŞ+Ŧŏť'�µ+Ǥ¼ȈÙû � 2009, Biophilia;=DbUx~+ǅÈBċ%Ǖǘȉ� 

� SuTLtƵȁ&, 1¢�+ī� 2¢�;=7Ŧŏť*Â6>įǳ�Ǳ�Ȋ�µ7è�	7+�ç	�Ȋ

ƹíŀŞ*ǝ$�*Ċ"%è���ǟǕ�Ȋ2¢�+ī�è��)>�3�ȊhsqI^Kt'SuTLt

+ǳ&1¢�+çƓƧ¼�ǒ�=ȊSuTLt'hs]xJeQN+ǳ&2¢�+çƓƧ¼�ǒ�"%	>� 
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)�Ŧŏť�'��µ�*��>Ǩ	<ȊŀŞ�ƈ%��Ƿ�Ě,Ņ+;
*Ƣ

�<?%	> (Graham 1993)�çƓƧ+Ǭ¤� �+ŦŏťBğ#SuTLtƵȁȈSuTLt

ȁ3�,PzHN~_ȁȉ�ġËíȈ2 ¢�ȉ*�	%ŔĦ²ƺBƶ
YFq|MB§Ǟ=*�

%	�Ȋ�+ĉȊŔĦ²ƺ+¶*�ƓƧ²ƺBƶ
;
*)=ȊĪ�*Ƨí�Bšċ��'	


�Ě&�> (Õ 5)� 

&,ȊŀŞ,	"�	(+;
*�%ȑŔĦ²ƺ+YFq|MȒ'ȑ2 ¢�+�ƓƧ²ƺȒBµČ

��+&�@
��+ŬÒ*ƍ�>�6*,ȊŢŦ+Ĳ³+Ƿ�ŀŞ&�>PNŀŞ'�+ž

§+SuTLtƵȁB�Ćė�'�ǩ�í�+zly&ŉǗ�>ďƾ��>� 
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� PNŀŞ*��>Ƨí�Ȉ2¢�ȉĆĘǴǣǩ�í+ȋ#* FLORICAULA (FLO) / LEAFYȈLFYȉ

ǩ�í��> (Tanahashi et al. 2005)�FLO/LFYǩ�í,ƹíŀŞ+S{FdcVc&,Ƭ+Ćė

ĆĘ*A>MADSn\LUǩ�í+ŭŢBǈ÷�>Ǖ¯Ôí&�>�Ĳǝ	�#+ŦŞ&

Ǥ6<?�OfrȈ©ǩ�íȉǂĸ+ƖĹ&,Ȋĵǩ�í,Ƿ�ŀŞ+4<�î×�àÍ�

?%	)	�ĵǩ�í,ȊPNŀŞ+hs]xJeQN*�	%ȊÇƏÄ+Ƌ�²ƺ*ƊBŭ�

> 2¢�+ƓƧ²ƺ©ƪBµČ�>Ôí&�>�'�ĭ<*)"%	> (Tanahashi et al. 2005) 

(Õ 6)� 

 

 

 

 

 

 

 

 

 

 

ÕȐ hs]xJeQN*��>Ƨí�ĆĘǧƃȈTanahashi et al. 2005, DevelopmentBĤå��Ùû� 2009, 

Biophilia;=Ǖǘ�The Company of Biologists'DbUx~+ǅÈBċ%Ģǘȉ�a-h. ǢÄÓ+ƜĩǼÕ�a-e. 

ǮŦĽȊf-h. FLO/LFYǩ�íB�1%Żã��ĽȊi. ņĀ)Ƨí��ŷÃȈ�ȉ,ľȊŷ�=Ȉ � ȉ,Ə

í�a, f. Əí�¨¶Ȋ b, g. Əí�¨ĉȊc, h. ÇƏĉ*ĆĘ�?�ġËíȊd. Ĳ³+ƓƧ²ƺ�ǒ��ġ

ËíȊe. 2ƓƧ+Ʀ�ǮŦĽ&,ÇƏĉ*ġËí�ĆĘ�?>'ȊƓƧ²ƺ�ì3=ƦBĆĘ�%Ƨí�0

'ĘǱ�>��īȊFLO/LFY ǩ�íB�1%Żã��Ľ&,ÇƏĉ*ġËí,ĆĘ�?>�ȊƓƧ²ƺ�

ǒ�<�ņĀ)Ƨí��ĆĘ�?)	� 

Õȏ Ƿ�ŀŞ*��>Ƨí�+ǒŗȈŕ

Ǫ}ß 1996;=¬ŨơȆÖ+ǅÈBċ%Ǖ

ǘȉ�SuTLtȁȊ3�,PzHN~_ȁ

*ȁ���çƓƧ+Ǭ¤� �+ŦŏťB

ğ#Ƶȁ*�	%ȊġËí+ŔĦ²ƺ+ǲì

�ǥ?Ȋø�)çƓƧ+ 2¢���ȈƧí�ȉ

�ĆĘ�?�ȈĪŦǉ'Ð-?%	>ȉ� 
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���"%Ȋ�+Ôí�(+;
*Ǥ¼�%��+Bĭ<*�>�',Ȋ�2¢�+�Ɠ

Ƨ²ƺ�+µČSU_r+Ǥ¼BŤǂ�>
�&ǭƾ')>'�Ĕ�?>�FLO/LFYǩ�í�æ

*7S{FdcVc*�	%Ʊǽ²ƺƕƞĆĘ*ǭƾ)ć·BĹ��%	>LwUȋ 

KNOTTED1-LIKE HOMEOBOX (KNOX) ǩ�í,Ȋhs]xJeQN*�	% 2¢�+ŭŦ*Ǵ�

�%	>�'�àÍ�?%	> (Sakakibara et al. 2008)�SuTLtƵȁ*�	%7�+;
)ǩ

�í+ǂĸBƶ
ďƾ��=ȊŢ×źƆ�Ǥ6<?%	> (Tanabe et al. 2005, Floyd et al. 2006, 

Floyd & Bowman 2007, Nishiyama 2007)�3 źƆÞŲ,¾²&,)	�ȊĲǝȊSuTLtƵȁ

+�ǫ&,æĶǩ�í+÷¨7Èƨ*)=##�>�6Ȋ�ĉȊ�+;
)ǩ�í+ńƨBȊŦ

�Bŧ	%ǂĸ�>źƆ+ùǲ7ĴĈ�?> (Abe et al. 2008)� 
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� �+;
*ȊSuTLtƵȁ*,�Ƿ�ŀŞǇŦ+ǋ�Bǂ�ĭ�Ƃõ+ēà����Cǹ

�?%	>����"%ȊSuTLtƵȁ*��>²íǩ�ïůźƆÞŲ+żƈ��ō6<?%

	>��+�6*,Ȋ 

1) ŦŏťBŸĴǳ*ðƖ&�>ÝȂƑ+żƈ 

2) ĆǐǕģƑ+żƈ 

3) OfrȈ©ǩ�íȉǂǊȈĲǝ,ƎÀ*Ǌ6>;
*)=##�>ȉ 

�ďǾ&�=ȊƳƣ<+źƆMy~k,�+ôŢ*º¸�%	>��?�ôŢ��įȊ�SuTL

tƵȁ�,ŀŞǤ¼ï+è�)jzFLUy~B7�<�'ĴĈ&�>� 
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� ĵƅ&,Æ=��%,	)	�ȊSuTLtƵȁ+�&7è�)Ǥ¼�	�#7ǒ�"%	>

ȈÕ 3ȉ��'�-ȊSuTLtȁ'PzHN~_ȁ,çƓƧ+Ǭ¤�Bğ!ȊÄ'ƏíB�>�Ȋ

�?<;=ž§ů)ĒǐBğ#hsqI^Kt)(+ġËƵȁȈmSqb{ȁȉ+�ǳ&,ȊǬ

¤�,ÀƓƧ3�,Ì�Ć+ƓƧ�ǣ)"�Ơ�+;
)�µ&�=Ȋ�<?> 2Ƅȁ+Ǭ¤í

,ȊĆė<,Ä'Əí+;
*½´�>�'�&�)	 (Ǵĵ 2002)��+;
*ȊǤ¼ïů

)ȅ¸B���Cğ"�SuTLtƵȁ+źƆBĐ�Ȋű=��%�?>Ʈƣ+ŮáBƀ,Ĉ!

ĳC&	>� 

 

&'�

� ĵƅBÜƌ�>ǧƃ&ȊƽûıĭÁäȈǯŎèïïǸƁïôȃW|Y~ȉȊǴĵą�ÁäȈĬ

ĵëíèïŤïǫȉȊ�ƴ¦þÁäȈķ�èïèïǵƙËĨ¼źƆƁȉ<ç�+¹ǄBǽ	��

�DbUx~+Ź�ñĂŋ<,ĵƅ+�6*ç�+Õ'ĨƉ+ǕǘǅÈBǽ	��ĵƅ&Ɣ�

��Ƴƣ<�Ţ×ƶ"%	>źƆ+�ǫ,ȊĬĵïƷĠƩ�ƁïźƆǏƻ¹ǯȊĨǫƁïŴƁï

źƆǏƻ¹ǯşóǿÛźƆ�ŉǗOfr�ȊȈǎȉ.:
�ƁïĝƷ¿�ê»źƆ¹Ę+Ro~a

BÇ�%	>���*Ȋœ�Ėǌ+ĕBƸ��	� 
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