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ŴĨƌǇ;_GpbnCHǇĲƾĨƋǀ# 3�#Ó�!ņĻŷ"���	#ß�!ņĻŷ9¥

��­ŪŽö®ņņĻ#sÓŦŭŷ
“;mc?krQņĻŷ (Alveolata)”�Š�6��5��6

,�Ǉ�63#ƪŲö$lfPri RNA ư�Ö0ƕĊ#Qp]CƠ#ư�Ö9ƭŬ��ň��

Ŧŭƙė"2��Ď3	��6��5 (Gajadhar et al. 1991ǇWolters 1991ǇFast et al. 2002ǇHarper et 

al. 2005)����Ǉ�ƫ#îúØŕļó���Ǉ®îƠƂ9Ɠý��5üè!ƒĽ#ƂğƬĻǄŴ

Ĩƌ�$ cortical alveolusǇ;_GpbnCH�$ inner membrane complexǇĲƾĨƋǀ�$

amphiesma vesicle�½%65ǅ9ā��;mc?krQ (Alveolata) $Ǉ�#ļó"Ŋĕ�5·�

�5 (Cavalier-Smith 1998)� 

 

 

 

  �    
ÂǊ� ;mc?krQņĻŷ"¹,65|!ǋ�#ņ�Ļ��ǄLErm\r$ 20 µmǅ�� a. Ŵ

ĨƌǎhWlP>liJǄParamecum bursariaǅ�� b. ;_GpbnCHǎ^VơƎł{#ĺæĺg

Âǉ� ;mc?krQ�#Ŧ

ŭƸ�ǄMoore et al. 2008ćÐǅ 
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kl;®ƌǄPlasmodium falciparumǅBiIęƆ�Ń�ǇRǎ lpDÇǄring-stageǅǇTǎVoeP

=VǄtrophozoiteǅǇSǎJPpVǄschizontǅ�HpbmĄ�ǍƵâÓØǇÆ²Ŷ�Öļ�¦ĉ�� c-d. 

ĲƾĨƋǀǎc. ľŤĚǂöŢ Peridinium willei� d. ñàĚǂöŢGyrodinium spirale 
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ŴĨƌ$ǇŪŽƑƽ"ÒĊ#ŴĨ9ā�ǇÓě�ßě9ā� 2ěö�ļó�
365��#î

ú$ÒŢÒĠ�ŧ 8,000 Ţ
ƛƦ�6��5Ƽç"Ó�!Dmrb��4Ǉƥƪ!Ī0ŉ:+�

���ıĩ{	3įĩ{Ǉ�3"$ÄÏ{! �4��315��7"Ĝ÷�ǇĩÃņúŦqÄ

ÏņúŦ"���Ăǁź���Ƽç"ƳƗ!ï¤9Ā���5�“P>liJ”ǄParamecium 

caudatumǅ�ƚ�%ǇŃş#ĉşđ�ô�Ŗ"�5Ē/Ś·ë#ǃ�ŴĨƌ��5��#*�:

 
Ù�!ñàĚǂö��5
Ǉ{"$Ăǁ��ŰƋǀ#ConkǄChlorellaǅ9ŪŽ��ņ�

���±4ƨ:��5hWlP>liJ (Paramecium bursariaǎÂ 2a) 0ǇClbVƋǀ! #

�#Ƌǀ9Ăǁ��#ƈŰ�9sďŕ"¡ň�5CnbVCoobkLVǄkleptochloroplstǎƜŪ

$Ǉá²Đ�3 20089¯ĸǅ9Ə�Ţ/Ś36��5�,�Ǉ|"aQ0HmǇ^V#ÓƁ"Ý

ņ�ĵ��wŒ9í�ƣ��\kpSK>iŐ#®Á�!5Balantidium coli$^V"Ýņ�5¿

s#Ţ���Ś36��5� 
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;_GpbnCHǄApicomplexaǎŽÖƌǀǅ$ǇķƀĞ§ĻǇƀĞ§Ļ#ŪŽ�ŮÞÝņö�

�4ǇPlasmodium "25gkl;0 Toxoplasma "25VAObkMgŐ�����ǀ0ÜŌ"

Þ�5ƳÓ!ŏ®ö9ŝ�/#/Ś36��5��#ņĭ´$ƕƺ�Ǉ��%Ǉĺæĺgkl;

®ƌ��5 Plasmodium falciparum�$Ǉ^V"���ķöņĦ9ǇƍǄ[gRk@ǅ"���ē

öņĦ9Ə��#Ʒ�,�,!îú9ā��ƍ#ºƎ"2��^V#��"�4ƎĮ"}��Ż

ƃ"šƏ�ǇŻŪŽ��Ċ«�#joP=V"ÍĦ�5��#ðƎĮ"Ĉ��6ơƎł"���Ǉ

lpDÇ (Â 2b-R)ǇVoeP=V (Â 2b-T)ǇJPpV (Â 2b-S) 9ū� 10~30 �#ûĹjoP

=V
ÝņơƎł9ŜÎ�ƎĮ{"Ĉ��6 (Â 2c)Ǉ�&Č�!ơƎł"���5�ơƎł"�

���	3Ĉ�,�ŧ 48ďƷ��5 (ŉƧ3 2000)� 

� ƽŔ���"Ǉ�#ŮÞÝņö#;_GpbnCH
őƤŕ!ƈŰ�Ǆapicomplexan plastid9

Řō��“apicoplastǎ;_GbkLV”�½%65ǅ9ā���5 (Köhler et al. 1997)��#;_G

bkLV$Ǉ�µûž9Ô���5
ǇľƄ#ŅĽ DNA 9ā�ǇſżƲ! #ņµû°õ#Ë

���Ģž���4ņ×"ôƿ��5��
�	���5��#;_GbkLV#ƣĳ9ă5ś

ţ$ĊÒ�Ə86��5
Ǉư�Öƙė	3$ŨƋŊĕ��5��Ǉ,�Ǉ�#îú
ǌƳ©Ƃ

��5��	3~ģ�ņ"2��Ŀò�6����Ñ#øÊ$ò36��!��ħé�2� 3�5

��
ùę�ǇéƷ 100t��v#¾9Õ���5gkl;®ƌ
Ǉ�#2�!ŪŽ�ßÀÚ9

ā�^V�$Ŏ!5®ěņĻÇ#ņµû°õŦ9ā���	3Ǉ�#;_GbkLV9QrFT

V���^V(#£�ň#!�ÿgkl;Ɖ#ƶœ
Ʈ.36��5 (Waller & McFadden 2005,)� 
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� ĲƾĨƋǀ#ÉĔîú$ǇŪŽ9ĩèč¸"Ƣ5ġĴ��6"ŗƏ�5ųĴ9ā�Ǉ�6�6
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"ļó#Ŏ!5 2Ĕ#ƾĨ9ā�Ǉ�5�5�Ĳ9ã�2�"Ưī�5�ĲƾĨƋǀ#�Çŕ!

ƈŰ�$Ǉ3Ƴ#©Ƃ9ā�ǇCoo`<m aǆc�dlU<Yp����#Ƌǀ"$Ƙ36!�

�µûƔ¦Ɔũ9ā�ƇƆ9»�5�,�Ǉ�#ĝĻ#ƈŰ�FZi�$ŅĽ DNA v"ƕĊ#

ư�Ö
z'#"Þ�ǇĲƾĨƋǀ#ƈŰ�ư�Ö$ǇÉĔŕ"s�#ư�Ö$s�#ß�!H

rCmǄhYHrCmǅ9���×Å���5 (Zhang et al. 1999)��#2�"Ƽç"ļŎŕ!Ĳ

ƾĨƋǀ#ƈŰ��$�5
Ǉ�ÖŦŭƙė#ŬĘ	3ŨƋǀ#~ģ�ņ"Ŋĕ�5��
Ď3

	�!���5 (Zhang et al. 1999ǇIshida & Green 2002)�ĲƾĨƋǀ$Ǉ�#·#ƫ4ƈŰ�9ā

�“Ƌǀ”���þ86��5
ǇÛƹ"$�6,�ŧ 2,000 Ţ
Ś36��5{�Ǉ�#ŧ¬Ċ

�	ƈŰ�9ā�� (ÂǊc)Ǉĥ4$ƈŰ�9ā�!� Â 2dǅ��#ƈŰ�9ā�!�Ţ$Ǉ~

ģŕ"�Çŕ!ƈŰ�9İÔ���Ź�365 (Saldarriaga et al. 2001)� 

� ĲƾĨƋǀ$ǇıĩÈ	3įĩÈ,�ê��å�ǇņŇźǇ,�İƞź���ĩÃņúŦ"�

��ƳƗ!ï¤9Ā���5�ƈŰ�#ēķ"2��Ó��~���5
Ǉ�#ĚǂĿòĠì�

ņĭĠì$ǇƼç"ÒĠ��5�1) ƈŰ�9ā�ƄŊņĭ�5ľŤĚǂöǄautotrophǅǇ2) ƈŰ

�9ā�
Ăǁ/�5/#ǄmixotrophǅǇ3) ŀń0CkF! "�ņ���5/#ǄƖƌƋ�/

½%65ǎsymbioticǅǇ4) �#ņĻ9Ăǁ�5ñàĚǂöǄheterotrophǅǇ5) �#Ƌǀ9Ăǁ�Ǉ

�#ƈŰ�9sďŕ"¡ň�5CnbVCoobkLV9Ə�/#Ǉ6) ŰƋǀ#sŢ9ŪŽ��

ņ����ā�/#Ǉ7) ƊƋǀ9ŪŽÑ�ņ����ā�/#Ǉ8) �#ņĻ,��0ĲƾĨƋ

ǀ"/Ýņ�5/#Ǆparasiticǅ
Ś36��5� 

� �3"ƽŔ���"Ǉ�#Ƌǀ�$�ǀŷ��"¶�Q=b#ƈŰ�9�ē���5
ǇĲƾ

ĨƋǀ"$�Çŕ!ƈŰ��$!� 3 �#Q=b
Ś36��5�1ǅLepidodinium#ƈŰ�$Ǉ

ŰƋǀ#sŢ#bkJZƋǀ"Ŋĕ�5�2) KareniaǇKarlodinium0 Takayama#ƈŰ�$Ǉ[b

VƋǀ"Ŋĕ�5�3) Durinskia0 Kryptoperidinium! #ƈŰ�$ǇŁƋǀ"Ŋĕ�5���6

#Ëµ"���/Ǉ�Çŕ!ƈŰ�Ǉ�,4~ģ�ņ"25ŨƋŊĕ#ƈŰ�9İÔ�ǇČ�!

ƈŰ�"ŵ�ą���Ź�365�1) "���$Ǉ�&~ģ�ņ"2��ƈŰ�9Ŀò���5

��	3Ǉƭůŕ~ģ�ņǄserial secondary endosymbiosisǅ�½%6Ǉ2) � 3) "���$~ģ�

ņ"25ƈŰ�9ā�Ƌǀ9±4ƨ:��5#�Ǉuģ�ņǄtertiary endosymbiosisǅ�½%6�

�5��#2�"ǇĲƾĨƋǀ$�#ņĻ��ƅ�Ǉ�3"$ĆƱ�¡ň�5#"Ƶ
��5ņ

Ļ��5� 

 

� ;mc?krQ�ŴĨƌǇ;_GpbnCHǇĲƾĨƋǀ�$�ƫŞ�9ā�Ǉ�#�œĶ$

¶���5
ǇsƘ��/��	!��,�,!“	��”"Ʈª�Ǉ�,�,!“ņ�5Ɛ”9ű

-���ņ�Ļ����5� 

 

;9��������20 �6*�Chromera velia�/5

�$�	�'��

ĲƾĨƋǀ�;_GpbnCH#ƈŰ�$Ǉ�"~ģ�ņ#ŨƋŊĕ��5��$�	���5


Ǉ��#Ƹƭö"���$xĎ������	�Ǉ2008é"­ƻ�6�ŀń"�ņ�5Č�!

ņĻ
�#ť�9y���6��Chromera velia�·�
36��#ņĻ$Ǉ;mc?krQ�5

ÉĔğƬǄalveolus ! ǅ9ā�Ǉ�µûž9ē�5ƈŰ�9ā��ņö#Ƌǀ��5��#ě
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�ƈŰ�#ư�Ö9ƙė����7ǇC. velia$;_GpbnCH�ƪŲ��4Ǉ�#ƈŰ�$;

_GbkLV�ƪŲ��4Ǉ�3"$ĲƾĨƋǀ#�Çŕ!ƈŰ��/ƪŲ��5��
ŝ�6Ǉ

;_GbkLV�ĲƾĨƋǀ#ƈŰ�
­sƣĳ��5��
 .�ŝ�6� (Moore et al. 

2008)�;mc?krQ#ƈŰ�#ƣĳ"���ĲƾĨƋǀ	3;_GpbnCH,�Ʃ5��


�����6�$ǇŴĨƌ"���$ �!#��7�	Ǐ�6,�ǇŴĨƌ"ƈŰ�#őƤŕ

!ÀÚ$Ƙ�	���!����7
ǇReyes-Prieto et al. (2008) $FZiư�Öƙė9Ə�ǇŴ

Ĩƌ/ƈŰ�ư�Ö9ā���9Ê¼���ư�Ö#ĩèš§#³žö/�5�.Ǉ�3!5ś

ţ
ôƗ��65
Ǉ/�ǇŴĨƌ	3/ŨƋŊĕ#ƈŰ�#őƤ
Ƙ�	6%Ǉ~ģ�ņ"2

5ŨƋŊĕ#ƈŰ�9ā�ņĻŷǄClbVƋǀǇ[bVƋǀǇLVkjZ]=mǀǇ;_Gp

bnCHǇĲƾĨƋǀǅ�)�$­Ŧŭ��4Ǉ�#ƈŰ�#±4ƨ-$���së�����

�5Coi;mc?krQņĻŷ�ƝǄChromalveolate hypothesisǅ9Ćā�5�3!5sĤ�!

5� 
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