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E6�ýƤ1�E�±ƥƯðx]‒HĖ&ÚěƑºM
SUY�XMSUY�Lemna minor�Hąǿ5�Ţŀ&
EĿǃêů5� E±ƥx]‒6ėǸƏ4žĳÚŎ
5Jm{	a$+(ŉ��Ueno et al. 2021)�ȇũǚļâ
�17��Š�Ĕß6Ĕû�6×¾k`	”6İÃľ
ųHĪƯƒ5�ăǐĔß¾6ÒıƏ4Qbmx”V
��ì�6ĔûHȌ�B�2&EĆǬ���"E"2
1�)F�ø6ƝƏ4�Šk`	”�ŏ%E"2Hǚ
C�5$+�#C5Qbmx”V6Ǝƕ�Ưŏ5Ʊ�
Ƌ�$0��"2H�ƌ&F8�Ưŏ
ŎƇHƱ�
ǫ�4±ƥx]‒6žĳÚŎǫĘHŖǚ1�E"2
HĖ$+�ÒıƏ4ăǐĔß¾6ŠìĆǬ�Qbmx
”V�6Ɲų�Ŀǃêůƣ6±ƥx]‒6žĳÚŎ6
ÁǓ24E"2Hƍ�$0�E� 

 

�

 
¿.� m+gs[wrzl+iuzhæcß¥xs+
e + ��6�5�
3�1C2/4� q Ù Ý < C ^ u Z [ `
,/9 !6� �!"A-�
é±êÆ,¨-GÂãß¥Æ,�-)l+i ��  )�
�
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¿L� ÷ÈéÏc �����/4� �µÔ�^uZ[`Ko
yzigÂ=C�Ü²�K|Å,²§-K��me+
zK�ö�
¾iAKõ~S³<b2o�Ü²�K|Åqá<b
2o):Koyziié{¼ Ie�â��å�q�
ÕN¸Vb4m?(´ßÓgÂ=C|Åme+zc1
n(²�K��GGNg×Ógå�>o)�

 
Ŀǃêůƣ1ăǐ¾6ĔûĻǍ6ADğDHÀ>

ėǸƏ4Ĕß6ŌîÄõ5/�07�çÚěȇǳ43
H¨$+ăǐ¾6ǃě6ADğD�ĩǮ1�E2ş
ƌ#F0�E��ĻǍHģ +ăǐƣ1636B�4
Ǉ��ăǐĔß5�ÑH�+�0�E�5/�07
Ś�ǵ©�ŇI1�4��ƘǄ¢17�ƞ�ăǐƣ1
Ưðł6�4E�/6zq	`	�ƓčHƯè#(�
)FC6ƯðĔÜȆe	`HƞĔ5ğƠ1�EĜæ
ÜH²Ǻ$+(ŉ��Watanabe et al. 2021)�Ĕß�Ɠč
CCA1 6m{v	`	�1Ưè#(+o`y6yZl
Nw	_�LUC: �ȃłƯð�2Ŀǃ16¦ĹƯè5
ƽǬ#FEMKy\ǥǲ6 CaMV35S m{v	`	�
1Ưè#(+ł«ǇyZlNw	_�PtRLUC: ȉ-Œ
łƯð�HǬ�+�CaMV35S:LUC 6Ưð�±ƥx]‒
HĖ&"27ƘǄ¢6äÊ1ǚC�54.0�+
(Muranaka et al 2015)�"FC6�/6±ƥx]‒7ƞ
�ăǐ1�4EĦÃHĖ&43ƯðËƝ5���å
CFE6=4C'�ƞ�êůƣ1�Š¿Ù��/6 Ĕ
ß 6Ĕû6����ăǐǔ5�4.0�+�"FC6
èķ7�/6Ưðx]‒7ƞ�ăǐƣ1ƈŔx”U
$0�4�"2HĖ$0�E�Ĕß�Ɠč CCA1 m{
v	`	6ăǐƯðx]‒�Ĕß�ƓčØ1õŎ#
F+ăǐĔß6ËƝHƻ&�ǎ1�CaMV35S m{v	
`	5BEăǐƯðx]‒7ăǐĔß6ƈŔƏ4�
ǻ�ĪȂ�174�"2�ö�CFE�íĝ6x]‒
�ŏ%EuQh]‒7ƾǚ,��)6ăǐĦǉ6ǅÓ
Ə4±ƥx]‒HĖ$0�E ƫō�ö�CF0�
E�/<D��Eăǐƣ1ėņ6Ĕß6ĔûĻǍ2Ħ

�6ăǐ6ĔûĻǍ�ÍŪ$0�E"2HĖÿ$0
�D�"6ĜæÜ�ăǐ¾6ĔûĻǍƓŶǫĘ©ǚ6
Đó54E2ÃŲ#FE� 

 

 
¿ M � Ø � « ç g Ù Ý ; S C �����/4� G
�6�5�
3�1C2/4� ìñKß¥vdtö�
é{ØÑq�£<C:GKI2^uZ[`gË<b(
m+gs[wrzl+iuzhæc.aKß¥xs
+e+qØ�«çg�ÙÝ<b2o)ß¥�Æ·Ú²
gASBSKß¥¾qÖ�<l>2osweq¯ï
>o:Gc(ASBSgìñ>oß¥�ÕS®»c7
o).aKvdtKn+[��S²�GGNg?Sb
2o)�

 
2. uZ[`½ãK�ÃIe��å×gË>oÊ
ªIÁÒÅÔ� 

 
MSUYĿǃ7�Ũ�C4D�Ƨű�C}¹ű<1

ŋ­ƀ6ŸŊHǤ&EŻ�5ô�Ǆƿ$0�E�Ģ5
B.07Ýƕ6=4C'�ƕƏ5@ô�Ǆƿ&E@
6@�E�)6+?ƞĢ1�.0@�ŭā4»ÎƐ�
�ŏ%0�E2ö�CF�ơ5ÅŕǇ�5�%+�ǰ
ŎƇ�CŏŀŎƇ:6ŎƇŠƑºĔÃ6ĀƐ�7ĩ
Ǯ1�D�)6ōě7ƞ�Ģƣ1@ŵ��"24E"
2�Ǩş#FE�ƘǄ¢17�ŋ­AƥǓüƣ6ǫ�
4Ż�1Ăğ#F��ǰŎƇ�U{	”Ţŀ�1�ē
#F0�+MSUY6Ɓ¾Hąǿ5�ŎƇŠƑºǫĘ
6Ģƣ16ŭǫō�ơ5ƥƇǇ�:6�ƚ�ðĦōƳ
��5ƃǞ$�)FC6ŭǫō6ǵ©H&&?0�E�
ȅ�8�JPMSUYŨ(Lemna Ũ)6Ŀǃ57Ĭ�C
İ¡5� 0®¤&EƇƥō6Ģ2¡�CĨ5� 
0®¤&EŹƥō6Ģ�ǾǎŪĄ&E�LpMSUY
(Lemna gibba)�XMSUY(Lemna minor)7řĝ5Ũ$�
JPMSUY(Lemna aequinoctialis)7íĝ5Ũ&E(ŉ
�)�"FC6±ƥĔßZ\d‒ėů7Ŭ6Ŀǃ2@Ȅ
Ē$+@61�D�ðĦō6��5ƈŔ¿ǩ&E@6
174��ƘǄ¢17�ÚěƑº�Ǫ�4XMSUY
�Ƈƥō�2WsQyjLP{[	5Ɛ$+ Wolffiella 
hyalina�Źƥō�HĞ4ąǿ2$0ÅŕAŏ�»ÎǇ
�5BEŎƇŠƑºĔÃàƌǫĘ�Äõ6©ŐHŇ?
0�E�ǾĢ2@ŵǷH<+�1ôƴ�5Ǆƿ$0�
E�ðĦÃ�ŪƏ4¤ŎŌî6;��YxayĊ�Ū
Ə4¤ŎŌîH@-�"FC6�ƚǫĘ5ƞĢ¸¾1
6��HåĪ$0�E�<+�)FC6¤ŎŌî6Ǆ
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čÄõHǚC�5&E+?�RNA-seq 5BEǝǱƏƯ
èǇƝ©ŐH÷.0�E� 
�

�
¿ 
� rYuZ[`ÇK¥¹�}ÉÓI�Áà��
îGIÜÒ¼ g4VoÒÜÀtruZ[`,/��
:�776-� .� �K�ÁK�¦,¨-)�	 ²�¹�ÏK
Ð�é� KÒ;gË<b�Áòqpyfh<b1o)
îGIÜÒ¼ g4VoÎÜÀjz_[rYuZ[
`,/��69#'�!"�C�6��%-� ()	( �K�ÁK�¦,�-)�
�

MSUY6Ɓ¾7ƖÅAùŏ�ǖƕ�Ƽ�ǰ436
~»ÎÃHĢč6ľų1œDư EĢ��E;��e
”m”HŽő$0Ŋƀ5Ɖ=ÉǗ&E`Lm6Ģ@
ŪĄ&E�ȅ�8�S`VhXMSUY (Lemna 
turionifera)7ŏ�»Î�~�&E2 turion 2ë8FE
ÉǗ§HƯŶ#(E�ŉ���ƘǄ¢1�ù�ƕŻ�5
Ǆƿ&ES`VhXMSUY7�Źƥįǵ5B.0É
ǗHǧƟ1�E"2HƯå$+�#C5�ÉǗ6ǧƟ
#FEé­ƥƇ��Ãƀź6�Ñ�ŏ��ƕ26¿Ù
HǚC�5$�ÉǗ§HǬ�+ RNA-seq 5BEǝǱƏ
ƯèǇƝ©ŐH÷�"21�ðĦÃ�ŪƏ4ÉǗǧƟ
6ǄčÄõ6©ǚHǞď$0�E� 

 

�
¿ (� Ze\k^uZ[`K¥¹�}ÉÓI�è��
Á�
ÒÜ¼ ,�
 ²�é��
 ²�{�-c�ðÁÒ<b
2o½ã,¨-GÎÜ¼ ,
 ²�é���
 ²�{�-
c�è�qßÌ;@b2o½ã,�-)c]+wl+
i 
�  )ë�SßÌ<b7C�è�)�
�
3. ¡�­ôG<bKuZ[`½ã 

 
MSUYĿǃ7ÁśäÊ�Cŏǃ»ÎĽ��jLP

r\Ʃǿŏĉ�Äƫō�úǃ6ŏĉƙ6Ŀǃąǿ2$
0ÃŲ#F0�E�Ŀǃ6jLPr\ŏĉòǹH�!
EĠǏ6�/2$0�Ŀǃ6ŎƇHŤŇ&EjUdx

J6ǴǬ�ö�CF0�D�)FCǤǬƺŏǃ6Řư
A�ǬäÊ6+?6Ŀǃąǿ2$0MSUY7Ɛ$
0�E�ƘǄ¢17�ŬäÊĚ2Íƞ1ŘưǏAŎƇ
ŤŇ6ǄčÄõ6©ǚHŇ?0�E�Khairina et al. 
2021; Iguchi et al. 2019��)FC6jUdxJ6ƀ57
ƂǠ�ƚHĖ&@6@�D�Ŀǃƻǜ6ŏųÜ5� 
EĔ¾Ōî6 ƫō�Ė#F0�E(Iguchi et al. 2018)� 
ƘǄ¢7�MSUYĿǃ6ƥǓ5� E\fbU^”
`	Ə4Ǣ·H£+$0�E�èĄ�5 Ũ�32 Ģ5G
+Eǣ 180 ¸6üƣ°1Ăğ#F+MSUYǡŏ¸�
ÚěƑº6 ƫ4XMSUY�S`VhXULSUY
5/�07ǣ 350 ¸6�Ɠčŝº�ůHǙÔľų6Þ
Ŵƭǰ5B.0�ē$0�E�"FC6¸6�ũƏ4
�ēHǞƏ5�ŵµȇÛjLPjbUJbmm{[N
Uf6Yq	f6@2�MSUYĿǃ6�ůſŜ5B
EƗáǋ¼(Cryopreservation)Æī6®ƯHŇ?0�E�
"6Æī7�ĢčH¨#'ĿǃůH)6<<6ľų1
Ʋ�ÈƏ5ǋŪ&E@61�D�ǤǬ¸6ŗǛHǑ!
E, 14��U{	”Ţŀ&EMSUY52.07�
ĔŴHƆ�+ƞ�Ŀǃ6ƶ³H ƫ5&Eƒ1@´
ńƏ4�ǕHē.0�E� 

 
 

©�K¶Ißáøä 
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2020 ÞÕ�|øä 

 
º°øä 
• Ç� ā¡
XMSUY6±ƥx]‒6ǚ��

ƚō6©Ő� 
 

uzl+ (2021 Þ 4 � 1 Ü¤¬) 
 
• ĴĈ Ĕǽ�ĮÏĤ� 
• �ƛ Ķï�ĲÏ� 
• ŵƊ Ņĥ�äÊǌĲ�� 
• �Ɣ ġƢč�ƮČíÃ¥Ǝ�ƨ� 
• ƀū ĭĎ�ƮČíÃ¥Ǝ�ƨ� 
• Ǳ ȋ(Luo Di)�ƮČíÃ¥Ǝ�ƨ�üƷǼµ� 
• ĸǡ Ȁǅ�ħČ¥Ǝ�ƨ� 
• Ǳ� ĨȈ(Luo Qiuxian)�ħČ¥Ǝ 1 ƨ� 
• ǒĈ ę¬�ħČ¥Ǝ 1 ƨ� 
• ÐǓ Ǧǟ�µǂ 4 ªŏ� 
• �ƛ ǤÂƪ�Ïǘǌþ�� 
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�� �����
ƘȿĉȐɀʊÌɀ¶17�4 ƥ6û J7$@�ǡ

Ì¢ư43�ļI'0 20 ɟ��ɫư6，ƓƘȿJŉ！
2#0�ƘȿĉȐƤ°6ĒóJķ-0�F�Ų5ȱŚ
ƘȿJǲƞ5ɵ
4ćŭƖɎ (ćǝÌȁ�¾ɕÌȁ�
ȩưÌȁćŭ�DNA ȏ6ɀŚƖɎ43) JȐļȁ5¾
ƶ#�ƘȿĄ6ĉȐƤ°ºǿ6¶Ìȁ¾ɡJŞ>0�
F� 
}vª½6pÃ 

 
A. {©¶Æq 

 
1. ��À�µ6{©¶Æq 

 
ǥŚɸƘȿ7ɭ 2700 Ǔ 6 ɛ 7 ƾŵ�D4FɀʊĄ

1�ȓȿ26ǉġÙąJĻȉ5ǰ�Ɠ�*��6ǳØ
B�ǚ6ĳǏJǶ#�Ǟ°!'*PVX]6ǳØJÜ
>�ćǝȁ5ǘɵ1�F�ɯɷƘȿAǘ��ƫÃŐǡ
Ōȿ6\�W�lP��\_�Op7ǂ0ǥŚɸƘȿ
6Op¶5Ü=GF�(#0�ŅĂ6ɀŚĉȐ¾ƶ6
č·�(6ǥŚɸƘȿ6ɀʊ7ǡ��ɇIE..�F�
ȎĒóY��y17�(6ɇIE..�FǥŚɸƘȿ
6ɀʊ5Ù%FĒóJƪǘ�ķ-0�F� 

 
�� � ��À�µ��6¶�{©�6�¡�
�ǁ6ǥŚɸƘȿ6ɀŚĉȐŹ7�Ų2#0 rbcL �

ȅŚJɷ�0ĳǰ!G0�*��ȎĒóY��y7�
2000 Ȣ5 matK �ȅŚ5Ǳɨ#0ǥŚɸƘȿǂǚ6ɀ
ŚĉȐŹJĳǰ#�ǥŚɸƘȿ6ɨ�z�6ɀ°6Ƈ
ƋJɡD�5#*�!D5�2004 Ȣ57 matK �ȅŚ
2 rbcL �ȅŚ6čļk�f5Ǳɨ#0�Ɯɺȉ6Ļ�
ǥŚɸƘȿǂǚ6ɀŚĉȐŹ6ĳǰ5ƭĨ#0�F�
Ěň7�ǥŚɸƘȿ6ǂǓ6ɭ 1/3 5�*F 931 Ǔ6
ǡçɣɀŚĉȐŹJĳǰ#0�F��6Ēóč·7�
ǥŚɸƘȿ6 DNA s�\�m6àǃk�f2#0A
Ïɷ1�F2Ķ�0�F� 

 
�� � ��À�µTC/.C3=4�µE8¶l+0)
.6E�
ǥŚɸƘȿ5ŅAĂª4ǅŚɸƘȿ7�-*�²

46���G7�Ƶ�Dí々6ƽ�4�¹ǣ1�-*
��ɜ+5ČǱ#0�4��ćǝȁǐɢ�D7�ǹD
�(G7ĖŘȁ4ǅŚɸƘȿ1�H�2Ķ�DG0
�*�#�#�ŅĂ6ɀŚĉȐ¾ƶ17�(G7?#
H�FǿȉȦưȁ4ǅŚɸƘȿ174��2��č
々54E..�F�ȎĒóY��y17��G=12
7�4F]�y��Yɒ1�ɀŚĉȐȁǐɢ�D�6
¹ǣ5ųEǄK1�F�Ěň62�H�ǥŚɸƘȿ5
ŅAĂª4Ƙȿ7�B7EĖŘȁǅŚɸƘȿ2��ǲ
Øč·�Ƃ0�F��6Ƣë5.�0�(#0�ĖŘ
ȁǅŚɸƘȿ6�-*�3G�ǥŚɸƘȿ5ŅAĂ
ª46�5.�0�Ěň!D5ĒóJƤ@0�F� 

�� � dfm6¶r�
��¶ (įì) 7�ɭ 3500 ŵJÜ>�ǥŚɸƘȿ6

ǲ1 4 ȯɨ5ŵƪ6ǘ�¶1�F�ćǝȁ5Aǡɇǘ
ɵ1�ǥŚɸƘȿ1�F5A��ID&�ɧ54FA
6�ɦƗɝ6ɸJA.A6�2 ƪƬB 4 ƪƬ6¸JA
.A6JÜ?�ȎĒóY��y7�ƓƄ6ǥŚɸƘȿ
ǂǚ6ɀŚĉȐŹJɷ�0�(6��¶ (įì) Jƍ
4�2A 5 .6¶5ɀÎ#4�G84D4��2Jē
Ƃ#*�(GD7�h_~dV_�P¶�]X�Oe
P¶�V�\PT¶���¶ (ýì)�X]aWTʼ�
¶1�F�Ěň7�SdeP¶J]X�OeP¶�D
Șɿ!'F����¶ (ýì) 2X]aWTʼ�¶J
!D5ņɀ°%F�5.�0�ĒóJƤ@0�F� 

 

 
� �� C;C;4dfm� ��u � �µ� 
)� tE6~�
O�<:0C9 
��7#��1�"172#����)� YqNaheA
��574�371�:#31���)� ahfAC .1 "6427#��1!71"72#���

 
 

�� � mh`NaheAm6{©O¶Æ�
h_~dV_�P¶7�ǥŚɸƘȿ6ǲ1ćǝȁ5

ĖŘȁ4Ƙȿ2#0ǵɨ!G0�*��ȎĒóY��
y7�ɸʈǚ6 trnK �ȅŚʆ� (matK �ȅŚJÜ?)�
trnL �ȅŚʆ��trnL-F �ȅŚØʆ�2È6 ITS ʆ�
5à/�0�h_~dV_�P¶5Ü=GFh_~d
V_�PǓ2O�_�PxǓ6ǂ 15 ŵ6�, 14 ŵ6
ɀŚĉȐ¾ƶJķ-*�(6č·��G=1rndV
_�P2!G0�*Ƙȿ7�Ů7�4F 3 ŵ 3 ɇŵ6
á'ž@1�-*�2JēƂ#*� 

 
�	 � ¬º�c`u@b�6{©�
�~qO�Ǔ7šɳ�Ð6.FƘȿ1�F��ȎĒ

óY��y7�ȝɘ5ŧư�=*7ɫư°#0�F�
~qO�Ǔ 17 ŵǂŵJÜ@*�~qO�Ǔ 142 ŵ6
ɀŚĉȐ¾ƶJķ-*�(6č·�.F6Ñ�ɐī�
ɸƋ�ɸ6ƹGĿ>�ɳ¸6¸ȱɈ6Ä�ɐ43�ɀ
ʊćŭ2#0ƀɹ1�F´ȤƬJēƂ#*� 
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�
 � ¬º�^hcJ�6{©�
|_X]Ǔ7šɳȔÐ�¸6 1 Ȣư=*7ǘȢưǋ

ɘ1�F�ȎĒóY��y7�ȝɘ5ŧư#0�F|
_X]Ǔɭ 40 ŵ6�,�19 ŵ6ɀŚĉȐ¾ƶJɸʈ
ǚ DNA ʆ� (7998 bp) 2È DNA ʆ� (843 bp) 5à
/�0ķ��ʃŰJȰÊ#*�(6č·�ȝɘŔ|_
X]Ǔ6Ƥ°6ºǿ5��0�ƍ4�2A 2 ȉ6 
chloroplast capture �ê-*�2�Ŧł!G*��―B
ʘɈ6Ȩǧɥ�B�¸Ƌș16š¸2ɳ¸6Ä¸ƇƋ�
436ȗǷ7�ɸʈǚĉȐŹ174��ÈĉȐŹ5©
-0ɇ°#*�2�I�-*� 

 
 
 
 
 
 
 

� �� rn_h@su[e � 7�21#��:�"1�#4"77�
 

�( � Me�6¶Æ Á�
a[Ǔ (T�i�Y]¶) 7ƫÃ5ɭ 1700 ŵ�ȝɘ

57 200 ŵ�ɀȼ%Fǡ�4Ǔ1�E�ľș5��0
AĚňAǘ�6ƟɀʊĄ�ɎĽ!Gǔ�0�F��6
Ǔ6�,�ȗ5ȝɘ5��0ǘɵ4ɀ°�>DGF�
�~T�a[Ą5.�0ņɓưȿǫ、Ìȁ4¾ƶJ
Ü?Əņ4ưȿǫ、ÌȁĒóJƤ@0�F�i���
~T�a[5.�07fOyȶɘ6ńđȒ6č·�Ɵ
Ìɟ6Ǿ�Jķ-*�(6Ǘ�r�a[ʊ6 1 Ɵŵ6
ɎĽ�ŏŵfTSa[6ƟŔǫɎĽ2�XlfOyŜ
ǽJķ-*� 

 
2. ��À�µ6{©¶Æq 

 
àȽȱŚƘȿ5Ü=G�ćǝȁ5ĖŘȁ4ǅŚɸƘ

ȿ1�F\_�P¶2c���P¶6ĉȐɀʊJĒ
ó#0�F��6�,\_�P¶6]gePǓ17�
ɸʈǚ DNA ʆ� (10483 bp) 2È DNA ʆ� (603 bp) 
5à/�ĉȐÙą��ǯ'&�¸ƋJ.�Fċ�¸Ģ
AğG&5ƛǹ%F2��ȗǷBɸƋ7�ƓƄ6|_
X]Ǔ1>DG*ƕļ2Ȕɵ5�ÈĉȐŹ5©-0ɇ
°#*2Ķ�DG*��î5�ċ¯ɐ6ɸ�ű�ǩÅ
�Dĩ�4F2��ȗǷBǫ¯ċ6ćŭ7ɸʈǚĉ
ȐŹ5©-0ɇ°#0�F�2�Ȫɡ#*�ɀâȢǠ
Ƨǽ6č·�incomplete lineage sorting J±ǽ%F<3
ǧãØ5ɀâ�ƤK+27Ķ�5���Ěň��6È
ĉȐŹ2ɸʈǚĉȐŹ6Ȼ�ǯ6ɹ¡2ċ¯ɐ6ɸ
�ű�ǩÅ�Dĩ�4F2��ȗǷBǫ¯ċ6ćŭ
�ɸʈǚĉȐŹ5©-0ɇ°#*Ė¡6¾ɡ5ųE
ǄK1�F� 

 
B. z�qAn¹qA°�q 

 
ȱŚƘȿ6šɳưƙßÒ6ȩư2Ƥ°��6ƪſȢ

Ø6��+5ɀŚĉȐ¾ƶ6Ēó�ǡ��ƤȄ#�Ƙ
ȿ6ɀʊ_aj�A=*ǡ��ɇIE..�F�(6
č·�ȱŚƘȿ17 479 ¶�Ƞ@DGFC�54-*
���6ƪ7ºõŅĻ6ƪ1�F2ȔŤ5�ŀĢA=
+ǎ�F´ȤƬ��F�(6�ɐ�36¶�36C�
4ȗǷJţ.6��(GJɡD�5%F*@6Ĝ
6
¶6ćǝȁȗǷ5Ù%FĒó6ȵɹƬ�ñǒ5Ļ=
-0�F�4�1AšɳưƙßÒ6ȩưÌ6Ēó�ƫ
Ã1Añǒ5Ƥ>�ƀɹ4ȩēB×Ŏč·6ɎĽ�ǉ
ť�C�54-0�F�ȎĒóū1A�Ɵ*4ɀʊ_
aj�JɿƎ%FćǝȁȗǷ6Ǧō6*@5�!="
=4ƘȿĄ5.�0�šɳưƙßÒ6ȩưÌ6ĒóJ
ķ-0�*� 
(6�ʋ2#0�]lO�¶ (S�gTɨ) 6șȞ

ȩư2ǥŚɸƘȿ5��FȩưɵŨ6Ƥ°5.�0
Ēó#0�F�ǥŚɸƘȿ6ĖŘȁ¶1�F]lO�
¶57ǘɵ4șȞćƭɵŨ�èʒ!G0�*�(ń)Ē
ó6č·�ǂ0ņɓɅćƭĆ1�E��GJǥŚɸƘ
ȿǂǚ2ȰÊJ%F�25CE�ǥŚɸƘȿ17ņɓ
ɅćƭĆ�ĖŘȁ1�ŧɰÈĆ2Os��Ć7Ȧưć
ŭ1�F�2�ɡD�54-*� 

 
 
 
 
 
 
 
 
 
 
 

� �� J S @ b m 6 ~ � ¤ d g B ] � �:"7#��
1�#1"72#��

 
C. �µ�¾�5s,9}v 

 
ȝɘ�Ǔ%FȌM`M�DȌțM`Mȡǜǫ�5

��07Ƹȕ��D®ǜ�5I*-0ʏǔȁ5ŬƆ
4æĥ5Ĉ=G�ƫÃ1AŅAưȿǘɵƬ6Ļ�ưȿ
ĄžJɯ%Fǫ�6�.24-0�F�÷ȈǡÌ17
�6ǫ�5²ȉAǸŃǟJȦĔ#�ǘ�6ÌƃȶɘŠ
！JžƷ#ƘȿǘɵƬ6¾ɡ5ųEǄK1�F� 

 
1. ¨?i?E8¨«?i?6dfmO-6xj
m6�¾� 

 
ȎĒóY��y7�ȌM`M�DȌțM`M6��

¶2(6Ăª¶6ɀʊJĒó#0�0�E��G=1
5 1 ƟǓ�14 Ɵŵ�6 ƟɇŵJȩȸ#0�*�2000 Ȣ
57�Flora of China 6��¶ȽɀJȩȸ#�ǲľ57
55 Ǔ 715 ŵ6��¶�ŧư%F�2JɎĽ#*�Flora 
of Japan 5.�07�2016 Ȣ5���¶��~qO�
¶�v�Xx¶�V�sO^]¶6ȽɀJȩȸ#0�
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F�Flora of Thailand6��¶2(6Ăª¶5.�07�
2017 Ȣ5_��eP¶
įì��¶6�Ƚ�6ȽɀJ
ȩȸ#�Ěň�(6Ǘ6¶5.�0ĒóJƤ@0�F� 

 
 
 
 
 
 
 
 
 
 

� �� l@6�µ¢��
 

2. ­�Å6��O�µ6�¾� 
 
}�pSÆǫ6ȡǜʉ5ǘƪƻǮ!G*¥ïɐć

ă�DȖDG*Źɧ6ǘɵƬƖɎ5à/�0�ȡǜʉ
6ĳǏ2Źɧ6ǘɵƬ‒f��5Ù%FǊļȁ4¾
ƶ�ľŇȁ4ùʇ6A21Ƥ@DG0�F�=*�O
�mp_M26øȔĒó1�F Heart of Borneo ǸŃ6
�Ô2#0�ƲT�~�f�ŻTyMaƿƓ・� 
(Betung-Kalihun ľɿħ¨) 6ƘȿǉǸŃJķ-*�(
6Ǘ�ȌțM`M6Æǫ5��Fz�l�l��cX
lɒJǲƞ2#*ȡǜƘȿ6ŵǘɵƬ¾ƶ5Ù%F
øȔĒó5ő»#0�F� 

 
D. �µ Áq 

 
ưȿ6ɀȼ‒f��7ŵ5C-0ǡ���4F�Ⱦ

ƪ6ǡ，5=*�Fį�ɀȼŵ�DË。ɀȼŵ�ǫ�
ĝɯŵ=1Ů5ǘɵ1�F�ưȿ6ɀȼ�ćƭºǿJ
¾ɡ%F*@57�Æ
6ŵ6�ȓɀœ6ʍŖBǫŖ
JɡD�5#�!D57ŵØ6ǉġŌɷJǸ;F43�
ǘɢȁ4My��h�ȵɹ24F�ȎĒóY��y1
7�ĉȐǫ、Ìȁ�žǨ�ȅÌȁ4My��hJũ5�
ɵ
4，ƓƘȿ6ưȿǫ、6¾ɡJŞ>0�F� 

 
1. ±­�oÄ�´�µ6{© Á 

 
ȬȡǜÂ・œȼƘȿ7ǫòƓ1Ņǡô6ɀȼ�J

ţ,�ƫÃ6ȡǜ��ȡǜ6ÂÝ5Ɋ�ɀȼ#0�F�
ȬȡǜÂ・œȼƘȿ6êĘ2ɀȼ�ćƭºǿJ¾ɡ
%F*@5�MSO¶w�PǓBu�W¶�R�~u
�WǓ6Ƙȿ5Ǳɨ#*ǂòçɣ16�ȅ¾ƶJķ
-0�*�(6č·�øǺ6ǫ、ȁƒɅ2#06țɗ
M��Tǡ，6ǕňB�ǹö。ŵŚœȼJ¼#*ŵɀ
°�řɚŵ6ɀȼ�6Ȝťȁƺƚ�ɡD�24-*�
Ěň�ǂòȁ5ɀȼ%FžǨ�ɵ
4�z�5ɀ°#
0�F�2�(6ɀ°6ɹ¡�ŵŚɀœ�ǫ、ȁË。�
ĀƈȂ¬6Ǆļ'1�F�2J�[q�¾ƶ5C-0
ɡD�5#C�2#0�F� 

 

 
� 	� [gE�6£wÂ�´O��¶l�

 
2. ¬º6o³�µ6{© Á 

 
ȝɘʎȊ57ɵ
4ÂȹƘȿ6ɀȼɗě2țě�

Ǖň%F�2�D�ȝɘ6Âȹ7�Ƙȿ6ɀȼ�ćƭ
ºǿ6ŅǁǀJ×Ŏ%FƓ1Ȃ#*ƕƈ1�F��G
=15ǙɃɶ©ÝJǲƞ5ɀȼ%Fr~}P
MSO
¶�Bu�r~in
MT^¶�5Ǳɨ#0�ɀȼ�
ćƭºǿ6¾ɡBžǨ 26�ȅȁǘɵƬ6ɆE5
.�0¾ƶJƤ@0�F�r~}P2Ăªŵ6ȰÊ�
D�r~}P6�ȅȁǘɵƬ�Ƕ#�ǻ��2JɡD
�5#�ŅŽȷã�Ĺ6ñǒ4ɀȼÇǡ��Ěň6�
ȅĳǏ5ǡ��¤þ#0�F´ȤƬJŦł#*� 

 
3. §È�µ Á 

 
ƌÍĖƉȊ�h�øʔľ6wL�wQ�n�kaƉ

Ȋ�a{O�6Tn��ƉȊ5��0�ĝɯŵ6êĘ
2ȊØ6žǨɀ°5Ù%FĒóJķ-0�F�Ⱦƪ6
Ƙȿŵ5Ǳɨ#�ɀŚĉȐ¾ƶ5CFȊʕÔú:6Ɲ
ȟºǿJ¾ɡJķ��!D5ŵŚœȼɵŨ6ɇ°Bŵ
ØǉġŌɷ436ưǝÌȁ4My��hJķ��2
1�Ȋʕưȿǫ、6Ǌļȁ4、¾JɨŜ#0�F�=
*�ƌÍĖƉȊ5��07�ưȿǫ、6ǂɖȥ�6�
Ô2#0Ƙȿǉ6ǸŃAŮŝ#0�E�2017 Ȣ57ț
：­ȊÌƃǸŃ5Aő³#*� 

 
E. ��µq 

 
ưȿ7ŵ 25�4FȗǷJţ-0�F�(G)G

6ŵ�ţ.ȗǷ��36C�4Ƥ°ȁºǿJĊ0ÉȖ
!G0�*6��=*�36C�5#0�ţ!G0�
F6�JɡD�5%F�27�Ěň6ưȿǘɵƬ6ć
ƭºǿJ、¾%FƓ1ƀɹ24F�ȎĒóY��y1
7�ɵ
4，ƓƘȿ5Ǳɨ#0�ưÏŖƤ°
Ȯƙɵ
ŨBƬȸĚ�Bŵɀ°äĳ6¾ɡJķ-0�F� 

 
1. �²�5s,9}v 
Ƙȿ6Ƭ7ǘɵ1�F�¸�z�17š¸�ɳ¸�

ʃƬ¸+��Ĝǚ�z�17šÐ�ɳÐ�ʃƬÐ
ʃ
Ƭ¸6>�š¸�ɳ¸�š¸�ʃƬ¸�ɳ¸�ʃƬ¸
43��žǨ�z�17Ĳ5Ⱦŏ54F�=*�Ťã5
C-0ƬJɇ°!'FƘȿAƍ4�4����¶6Z
Ov��7šɳ�Ð2!G0�*��ćǝȁ5�4F
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2 ŵʊ6ʃƬ¸Jţ.Ƙȿ1�F´ȤƬ�Ƃ0�*�
Ěň�(6ưǝȁ�ìBŵ6ų��5.�0ĒóJƤ
@0�F� 

 
2. o¿§5'*9�¶lt�6n» 
ÂɶȊ57Șŧ6Ƥ°Jƨ�*ĝɯŵ�ƪǘ�ē

DGF�2�D�ÂɶȊ7ŵɀ°ºǿJ¾ɡ%FƓ1
Ȃ#*Ůĕƕ1�F�ƌÍĖƉȊ6ĝɯŹŵ��j�
}XJǛƐ5�ĉȐ¾ƶ�ćǝȰÊ�ŵŚœȼŮĕJ
ķ��ɘŵ�į�ɀȼ%FÂ・œȼƘȿ6SSr~}
P�Dŵɀ°#�(6ºǿ1ŵŚ6Â・œȼȤʇJǇ
Ū#*�2JɡD�5#*�=*�ȔƉȊ5ĝɯ6ǂ
áưƘȿr~Pi}6ƁŲȗ�Ƭ6Ƥ°AĒó#0
�F�!D5�Úľ6ーʅȊBh�øʔľ6wL�w
Q�n�kaƉȊ5��0AľŇøȔĒóJƧƤ#�
ŵɀ°ɵŨ6��
Ȃ¬ɏœ2ȲȂ¬ɏœ�2�ȅĳ
Ǐ26Ùʏ5.�0AǸ;0�F� 
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µ¥�&�:� 

 

 
 
 

2. Ýâ¶g¼�Ê�¸­w�Tn× 
 
ƌƛĭ-ŒÞ,I^g=Ü%CmE]k'�:��
 ,yń×ş¸ľĘ-��J�Yyń×�Ç*$&�
:���-Gooʼ@m²¾Ah�MpH,çŴ'�
ƌƛĭyń×ş¸ľĘ�wû*ůw�=ĬĊĴƒ��
ĕ�&�"(Ĉ 2)�yń×ş¸ľĘ,åƄ=ĵ�,�ś
ƞőwł* RNA´Ë�Ď=Ü% PPRRp`Gâ'�
:���- PPRRp`Gâ+7: RNAŰí�RNAs
ŀ��Ÿƅč½,Ŭ×�Å�đƑ�ř,�ž=ƀØ�
&µ¥=Ç$&�:� 

XBioJL*), C4ýū-�Ðŵ+7$&w*:ƌ
ƛĭ=Ó:�('�¿Ɣ,Ɨ�¾Ëď=ã¸�&�:�
 ,"4+-�ƌƛĭyń×,Ğÿőwłş¸,ţƍ
��:���-� ,Ŭ×�Å,�ž=ƀØ�&�:� 

 
3.  Î\pcʻTa@YÝâ¶T RNA Ò�w
� 

 
Ɠùýū,fXJpYl?(ƌƛĭ, RNA Űí-

RNAśƞù,őŀ,LTMp(C)�BlMp(U)/(ů
��:5,'�Đû*CmE]kRp`Gâ,�řş
¸+ť�³'�:��;1'Űí�;: C=őwł+
Ŗà�: PPRRp`Gâ6ĊîDò, RNAŰíŨu
+�ƈ�:MORFRp`Gâ*)Ċ�, RNAŰí~
×=ŏŀ�&�"�¸Ò- PPR Rp`Gâ, C źĶ
+ĩÒ��RNAŰí,Èĝ�Ď=ĵ� DYWYhAp
,÷���ř�ĕ=Ç�(¦+� ;!;,Rp`G
â~×� RNA Űí+),7�+�ƈ�&�:,��
ĕ=Ć4&�:(Ĉ 2)�1"�;8,~×=Ğ2Ë<�
:�(+79�ýū RNAŰíŪËĭ, in vitro',Î
Åĺ=ƀØ�&�:� 

 

 

 
¤ ��  ÎCbDV`T 41( Ò�Í�¶T_Rb�
� 334 NʻXE�8Ò�H>=ePIʻ�
 T 
"´T
Èã?Å�IO��-=�� A;DiNT 334 NʻX
E�8 
 Ö´SR@\rBMÜÈã ��� T^Bʻ?
�N�k A�24, NʻXE�8#� NT 334 NʻXE
�Tz¾I?-=A�
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4.  Ît�ÕTÏl#²¡?¥�-=�±WS
.9= 

 
ýū,�Ðŵ(-)���5,*,��ŻŬ�*
üĮ(-�'�:,��Ŭ�ř,�Ő�xÜ-),7
�+č½�;&�:,���;8-�ýū,şđ=Ƒ
��:ù'ïƍ*Ɓİ'�:��Ŭ×nem',�ž
+-0(>)Û$&�*��ýū�Ðŵ,Ŭ��ĥþ
,č½+�<:yń×=Ĵƒŏŀ���ĕ�&�:� 

NOVyń×-�ýūőwł*ă¡�Rp`Gâ=J
�Y��C�FLp=��"ÐŵŬ����¯ď��
ÐŵxÜ*)+�<:�NOV�yń×ş¸č½+�<
:�(=ž8�+�&�:�CUVyń×-�`pÈų
�8aX�ýū+Ã�űĩ�;&�:NdkALpH
~× Prp16C�QoH=J�Y�:�CUV��C�F
LpđËď6ªĎƆĤ�èƉ��ŋ+�<:yń×,
ş¸=yń×őwł�Ğÿőwł+ħ��(�C�F
Lp=��"ÌĶŬƟĞÿ,xÜ*)+�<:�(
=ž8�+�&�:�1"�ƌ,şđ�Ł'C�FL
p,©òł*đËď�ƌż¯ď,Ƥ+*$&�:�
(=ş¶�"� 
�Ðŵ,ŻŬ�üĮ,xÜ+%�&,µ¥-Ĭ�
��ğá+ļƀ�"µ¥-0(>)*��ýū�Ðŵ
,ŻŬ�üĮ,�ô+�<:ă¡yń×(�&�VAH
=ŏŀ�&�:�VAH -�ŪĊ, WOX yń×,ş¸
=ŧ+č½�:��Ðŵƙ{,č¹+�<:�VAH-�
ýū,Îđ�Ł+��&5�ř�:�(=ž8�+
�&�:�VAHRp`Gâ(Ġ»ÓƋ�:~×=Ŭ×
đ��ł+ŏŀ�&�:�1"�vah ůwĭ,Ť¸®
=Ŭ×đ��ł+�ĕ�&�:��;8�8��Ðŵ
8��=č½�:ÕĞ2,|Ķ=ž8�+�"�� 

 
5. \pcʻTa@YÝâ¶(;N“®¢¶”TO
Br\K] 

 
ƌƛĭ6fXJpYl?+-ŒÞ,I^g�ƌƛĭ
	fXJpYl?I^g
�ĩÒ�&�:�ƌƛĭ	
fXJpYl?I^g-ĬƊ*Rp`Gâ(´Ë�
:�('��Ɗĭ
=¯ď�&�:�ƌƛĭ	fXJ
pYl?�Ɗĭ-�Ðŵ�+��:ĚĀĭ,Ɗ+�ƌ
ƛĭ	fXJpYl? DNA ,Ūē�ìũ�yń×ş
¸�yń,�řłĽċ'�9�¾Ëď6º¤=-�4
(�"đŽ�Ŏ,Ľċ=Ù�&�:� 

Ú"#-��;8ƌƛĭ	fXJpYl?�Ɗĭ,
ÅĦ��ř�Ć�+Ş9"�(Æ�&�:� 

 
�� Ó¦g¼�
ƌƛĭ6fXJpYl? DNA -�aX=�3Ĭ�
,đū+��&ųą,2�8×Ī/(ń�8;:��
,ųĎyń(�<;:¸ø-�ŦąƇƏ,ƌƛĭ	f
XJpYl?�Ɗĭ�èĒ	ėË¼+Żĸ,�Å+
7$&Ėªł+Ś��;:�('��¢��;:�Ú
"#-ƛĢGkfYiZN6«ƝGldXJUDN
*)=iWm(�"yń��Ðŵ��Ŭ×đū�ł�

ĕ+7$&��,Żĸ,�Å=ž8�+�7�(�&
�:� 

 
�� Ýâ¶pÜ¶T~4wÇ�
ƌƛĭ6fXJpYl?�Ɗĭ-�Ðŵë�6ýū
,şĲķ�+��& ,¯Į=SAZfUG+ů�
��:���-�Ɗĭ,¯Įč½�Å=ž8�+�:
�('�ƌƛĭ	fXJpYl?I^g,Ūē�ìũ�
Ńä6yń,Ŭ×�Å�7.Ć�=Ƒ��"�(Æ
�&�:� 

 

 
¤ �� E`\T_rgTÓ¦g¼�
�(��) �5�)4�-!����� P¬��T �1( ?Ë�I#��
»SÓ¦g¼TÜ�?ºM/Ap�â¢��1 4Ýâ¶T
EccYAb�m���«¢ 4pÜ¶�j¢ A¬�¹
��( 8Ú�àÔTÝâ¶SpÜ¶(µ�-=(#�u
4ySÚÙÞTÝâ¶TpÜ¶(��IOC=�) A�
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表紙の図：Flora Japonica（von Siebold and Zuccarini, 1835‒1870; 植物学教室所蔵）より 
（記載名）Anemone japonica Thunb. 
（現在の学名）Anemone hupehensis Lemoine var. Japonica (Thunb. ex Murray) Bowl. et Stern 
（和名）シュウメイギク 


