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ê±ǀ4ǈü�:#�9 (Miyagishima et al. 2011)�ǿðȉęǳǈü(68Ȏƹơ�±ǀ
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fJǗȌDRP5Bȍ(!�#ǒ.�%�;Ȏƹơ�±ǀȂé¿ư)ƘƭǗ§(ĀÝ�Ȏƹ

ơ�±ǀ$*�7��%µĵ�� (Miyagishima et al. 2003)��)ĔȎQ|Aa_T_

ƹơ�±ǀèŵ�)ǉĿ�7ȎƖƻƹơ�WA_s})E�U|KǺ�ņŢ(��#

4ƹơ�±ǀ(Ƕ��9�%ƅ�:� (Gao et al. 2003)��7(Ȏƹơ�±ǀ(Ƕ�

�9 DRP5BſńƘƭ)ƘƭǗ±ǀ
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(ǙŜ�9�%ĵ7�%' � 

(Miyagishima et al. 2008)� 
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Úȑ� ƹơ�±ǀ(Ƕ��9V}fJǗƧ)ǨÀ�FtsZȎARC6ȎMinDȎMinEƏ*ƹ

ơ�)Ɔª$�9Q?ceJ[y?(űľ�ȎǬ�ðƧ*ú�Ƙƭ)ń(ƈƽ�#�

9��ǭ)ƻȊ(*ȎSepFȎFtsIȎFtsWȎMinCƏ4ŏñ�#�9Ȏ�:7*�)�

ǃı)ƔƝ$ťƍ(ǃıØì<:#�9��ĴȎDRP5BȎPDVȎMCD1*®ŭĔú�

Ƙƭ(68¼
7:�V}fJǗƧ$�8ȎDRP5B*ŝƴƻ)±ăĔȎPDV2%MCD1
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2006)Ȏ¯¿ưǕǤV}fJǗ MCD1 (Nakanishi et al. 2009) Îõ�:�Ȏ�:7)

V}fJǗ*Ǻ�ņŢ(��ñÝ�'��3Ȏƹơ�ģƍĶ(û���±ǀV}fJǗ

$*'�ȎƻȊ�7Ǻ�ņŢǨÀ��ǩƉ$�¼�:�V}fJǗƧ$�9%ƪ
7

:9ȌÚ 2ȎÚ 3ȍ(Miyagishima 2011)� 

� �ǋ)6	(Ŋ�'ƹơ�±ǀǁƦŉģV}fJǗÎõ�:#��Ȏ��:4Ȏ

ǿðȉęǳ$żĪǈü�:9ŉǦȌ¯§%é§) PDy}Kȍ)ŉģÙð$*'�Ȏ�

)ÒǞ(ĀÝ�94)$�9�%µĵ�����ķǠȎÍŰ7* PDy}K=Ð2ƹ

ơ�±ǀǁƦ)ÃǾ(ģ»�Ȏé§) PDy}KKzF})ƢƠĽ$�9�%=Ŷǆ

��ȌÚ 2ȍ��7(Ȏ�)KzF}(* glycogeninŊV}fJǗȎPDR1ƜÌ�#�

8ȎPDR1 PDy}K)đģ(ěȆ$�9�%ƅ�:� (Yoshida et al. 2010, Yoshida 

et al. 2012)�PDy}K)ƢƠŤŉǦ*ȎƻȊ%Ǻ�ņŢ$č�ǈü�:#�8ȎPDR1

)E�U|K%�Ġ�:9V}fJǗ*Ǻ�ņŢMct(4N�^�:#�9����

'7ȎơƻȊȎS]xucfAzȌĔǡȍ)Mct(* PDR1=N�^�9Ǭ�ð

ǆ!�7'��3ȎPD y}K)KzF}Ìģŋŉ)�Ƴĝ(!�#*�Ĕ)ƂƋĒ

�:9� 
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� ¯§) PDy}K)ŉģV}fJǗ=Ð3Ȏ0�ê�)±ǀǁƦŉģV}fJǗĺ

Ɓ$�9%ƪ
7:9ȎŪÝ0$(Îõ�:#�9V}fJǗƧÅ,ŉǦ)Ĩ¾%�

��)Ƕ£=��$ňǐ�9 (Yang et al. 2008, Miyagishima 2011, Yoshida et al. 2012)� 

� ±ǀ(ªƍ #ķ´(ƹơ�±ǀ�õ�Ʀ( FtsZ y}Kđģ�:9��)%�Ȏ

Q?ceJ[y?űľ) MinDÅ, MinEȎ�:(¼
#Ǻ�ņŢ(��#* ARC3%

MCD1  FtsZ y}K)đģ�ƦŔõ(Ƕ��9�ō(¯§) PD y}KȎFtsZ y}

K%¯¿ư)ǵ(đģ�:9��)Ĕé§) PD y}KȌKzF}ƢƠȍđģ�:Ȏ

WA_s}ŊV}fJǗ DRP5B PDy}K)ÒǞ(ĀÝ�9�DRP5B*Æƣ´Ĺ(

*é§)y}K)ƘƭǗ§$�ǧƟ(ĀÝ�ȎÆƣĔĹ('9%é¿ư%é§)y}K

)ǵ(ƈ¾�9�Æƣó�¹( FtsZ y}KÅ,¯§)ƴƗ�±ǀy}K*�)ȅ(ǉ

��:Ȏé§) PDy}K%WA_s}y}K*Ȏ±ǀó�Ĕ(ƘƭǗ$ǉ��:9ȌÚ

2ȍ� 

� Q?ceJ[y?űľ) ARC6ȌÅ,�)fx|K$�9 PARC6ȍ%Ǻ�ņŢţŵŸ

' PDV1 % PDV2 )ĀÝĶĹ%Ȏ¯é PD y}Kđģ)ĶĹ%)Ƕ£*�ĵ$�9Ȏ

¯¿ư ARC6*S]|r§$ FtsZ%żĪƜÌ�ȎARC6* PDV%ưǵȇá$żĪƜÌ

�9�%(68ȎPDV=±ǀȂ(ĀÝ��9�PDV*WA_s}ŊV}fJǗ DRP5B
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)ĀÝ(ěǅ$�9�%±� #�9ȎDRP5B %żĪƜÌ�9�&	�*�ĵ$

�9ȌÚ 2ȍ�0�ȎPDV *Ȏƹơ�¯ǭ$*�7�Q?ceJ[y?űľ)ŋŉ%Ȏ

ƘƭǗ§$*�7�ú�űľ)ŋŉ=!'�V}fJǗ$�9ȎƻȊ(*ñÝ�'�

�3Ȏ�ƫ=!'�ĺƁ)V}fJǗ)ñÝ�Ġ�:9� 

 

VSI+6;����FA�#&�FA�#J 
ƻȊȎNLņŢ)Ƙƭ*ŭŗŬ=Ǥ�#Ȏƹơ�)1=4!��Ĵ$ȎƠƐĽņŢ*ǃ

ǽ'ƴƗ�±À)ŋŉ=ǨÀ��#�8ȎƊðņŢ)ƹơ�*Ȏƶȃ)±ǀƛƥ(�9

şƴ)ȁĊ(þ�'ÄƴƗ��7±À�#ŭ�9�0�Ȏō)��-%È�ƞ:9)

*ÄƴƗ�$�8ȎÄƴƗ�*±À�9ƛƥ(6 #Ȏ�)îȎđȎë��=è
#Ȏ

ƹơ�)�Ȏ?s|kxS]Ȍ\}k}ǖƺȍȎĸƴ�ƏȌƴƗ)Ìģ%ǖƺȍƏ-%

±À�9 (Lopez-Juez and Pyke 2005)�ǿðȉęǳǈü(68Ȏ�.#)VAk)ƴƗ�

Ȏƹơ�%ÎŊ(¯é¿ư)ÎĶÆƣ(68±ǀ�9�%ǈü�:#�9 

(Kuroiwa et al. 1998)����'7ȎƊðņŢ(��#ƹơ��é)ƴƗ�)±ǀŋŉ

*âļŸ(*ƹơ�±ǀŋŉ%ÎŊ$�9ȎƵċ)ŵ'9Ş4ǆ!� #�9 

(Miyagishima 2011)� 

� ¡
+ȎQ|Aa_T_(��#Ȏƹơ�±ǀßWA_s}ȌDRP5Bȍ*ƶȃ±ǀƛ

ƥ(Ň°�:� (Okazaki et al. 2009)ȎDRP5BŌĭŃ(��#Ȏƹơ�±ǀ*Ƿø�:

9Ȏƶȃ±ǀƛƥ)ÄƴƗ�±ǀ(ŵĊ*ǆ7:'� (Robertson et al. 1996)�Q|A

a_T_(*ȑ!) FtsZǬ�ð�8ȎȌFtsZ1, FtsZ2-1, FtsZ2-2ȍ&)ŮŢ4ÄƴƗ�Ȏ

ƹơ�)±ǀȂ(ĀÝ�9����'7Ȏȑ!)Ǭ�ð=�.#ƃç��ņŢ�(�

�#Ȏƹơ�±ǀ(ŵĊ*ǆ7:9Ȏ�.#)ƹƬƘƭ(�!��)ƹơ�Ð0:

9 (Schmitz et al. 2009)��:7)�%�7ȎǺ�ņŢ)ǨÀ)ǩƉ$�ƹơ�±ǀ%*

Ƶċŵ'9±ǀŋŉ�ÿ'�%4ÄƴƗ�ů(ǨÀ��ËƮĝ�9�)ǍƘ*�

ĵ$�9� 

 

WSGC�#J�$087 
� ��0$Ȏƹơ�±ǀ±ǀǁƦ(6 #ƽ<:9�%ȎÅ,ǁƦ)ǍƘ(!�#ǡ

.#��Ȏú�Ƙƭ(69ƹơ�±ǀ¸Ęŋŉ=ūǉ�9�3(*Ȏú�Ƙƭ±ǀ

ǁƦ=&)Ŋ(¸Ę�ȎƜŁ%�#ƹơ�±ǀ=įǮ�#�9�=ūǉ�9ěǅ�9�

ķǠȎ±ǀŋŉ)Ɓǆ=â(Ȏ±ǀ)¸Ęŋŉūǉ�:í3�� 
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W�TSHQ����BE�GC�#J�(L1 
� �Ƴ(ȎƻȊȌÃƘƭÅ,êƘƭȍ*Ƙƭ��8(ƹơ�=�'��ı¦��ħ�'

�ȌÚ 2ȍ�Ė #Ȏƹơ�*ú�Ƙƭ±ǀ)¹ȎƘƭÒĹ)Ŕ0 �ĶĹ(�Ø±ǀ

�9�!08ƹơ�)±ǀ*ú�Ƙƭ)±ǀÒĹ(Îǒ�#��9�Ŋ�'ƻȊ=ů�

�ƂƋ(68�ƹơ�±ǀ*SĹ(��9�%ĵ7�%' #�9 (Miyagishima et al. 

2012)��7(�ȌiȍńN�^)ƹơ�±ǀǬ�ðƧȌƔƝ(6 #*�ǭ)Ǭ�ðƧ)

1ȍ* SĹ()1ŶŪ�9�(ii) �ǭ)ƔƝ(��#ƹơ�Mct(ŏñ�#�9±ǀ

ǶǧǬ�ðƧ*ƘƭÒĹ(Ƕ£'�ŶŪ�9��:7)ƜŁ*�ȌiȍƘƭÒĹ(69ƹ

ơ�±ǀǬ�ðƧȌ�ǭ)Ǭ�ð$4Á±ȍ)ŶŪ¸Ę(68�SĹ(±ǀǁƦđģ

�:ƹơ��Ø��±ǀ�9�%�(ii) ƹơ�Mct�7ńMct-)Ǭ�ðǛƈ)

Ĕ(ƘƭÒĹ¸Ę=È�96	(' ��%=ƅ�#�9��7(�minDȎminE Ə)

ƹơ�±ǀǬ�ð)ƹơ�Mct�7ńMct-)Ǜƈ*�ǃı)ƔƝ$ťƍ(�� 

�%īõ�:9���:)åÌ(4�ńMct-)ǛƈĔ(ƘƭÒĹ(69ŶŪ¸Ę

ģƍ���%µĵ���!08�ńN�^)ƹơ�±ǀǬ�ð SĹ()1ŶŪ��

SĹ(�Ø��ƹơ�±ǀǁƦđģ�:9�%$�ƹơ�*ƘƭÒĹ(�Ď��±ǀ

�9�%ú�Ƙƭ~ƹơ�)±ǀÎǒÀ=ËƮ%�#�94)%ƪ
7:9 

(Miyagishima et al. 2012)� 

 

W�USGC��#J$0RP�6;����GC�#J�BE#&�O  
� �ǋ)6	(Ȏƹơ�ģƍĐ´*Ȏƹơ�±ǀǩƉ*ú�Ƙƭ)±ǀÒĹ(ƛ1ǟ0

:#��%ƪ
7:9����'7ȎơƻȊ%)®ǤƆª�7ǨÀ��Ǻ�ņŢ$*Ȏ

�Ƙƭ(ıÁ¦)ƹơ�Ð0:Ȏƹơ�±ǀ*ƘƭÒĹ(Îǒ��Ȏ�7(*Î�Ƙ

ƭ¯$4ȁÎǒŸ(Ǩƽ�9ȌÚ 2ȍ��7(Ǻ�ņŢ*ȎêƘƭÀ(¼
Ȏǃǽ'Ƙ

ƭ±Àŋŉ=ŧė�ȎƘƭ5ƛƥ)±À(%4' #Ƙƭ¯)ƹơ�ıȎƹơ�)ë�

�è¾�9��Ƴ(ĺ±À'ƛƥ5Ƙƭ±ǀŗŶ'ƛƥ$*ƹơ�ȌƴƗ�ȍ±ǀ

*ŗŶ(Ǚ�8Ȏƹơ�*þ��Ȏ�Ĵ$Ȏƛƥ)ŶǪ(%4' #ƹơ�)±ǀǥĎ

*Śÿ�Ȏƹơ�*ë��'9�ķǠ)Ĥ�)ƂƋ$ȎǺ�ņŢ*Ǻ�ņŢ(Ûĸ)ƹ

ơ�±ǀǁƦŉģV}fJǗ PDV=·ů�#Ȏƹơ�±ǀǥĎ=¸Ę�#�9�%

ĵ7�%' � (Okazaki et al. 2009)� 

� PDV10�* PDV2)ǰ=�ćŸ(æ¼��9%Ȏƹơ�±ǀ¼ǥ�:Ȏ�)ƜŁ

ƹơ�)ıæ
ƹơ�þ��'8Ȏǣ( PDV)ǰ=Ś7�%ƹơ�)±ǀȈĎ

���9��)ƹơ�±ǀǁƦŉģÙð(*�)6	'½Ł*ǎ37:'��3ȎPDV

)ǰƹơ�)±ǀēǥ�	9�%ƅ�:���7(Ȏƹ)ŶǪőǻ(��#ȎPDV
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)ǰ*Ȏƹơ�±ǀ)Ź>'±ǀƛƥ5Ƶ�ĺŠ'ƹ$ê�Ȏë��ģǴ��ƹ$*ÿ

'��%µĵ����Ĵ$Ȏ/�)±ǀǁƦŉģÙð*�)6	'fV�}=ƅ�'

� ��%�7ȎņŢ*ƹ)ģǴ(%4' # PDV)ǰ=Ś7�Ȏƹơ�)±ǀ=ǒ

Ƒ�9%�	�ƛ1=4 #�9�%ƅÔ�:���7(ÎŊ)ƜŁȎǺ�ņŢ)

®ǤƆª�7ķ´(±ă��NLņŢ(��#4ė7:����)ƜŁȎƕ 5¨Č¹(

Ǻ�ņŢ)Ɔª�Ǻ�9ǼȎú�Ƙƭ PDVǬ�ð=ŧė� PDVV}fJǗ=ƹơ

�±ǀǁƦ(ƛ1ǟ>

��%(68Ȏƹơ�±

ǀǥĎ=¸Ę$�96

	' ��%Ȏ�)ƜŁȎ

Ǻ�ņŢ)Ƙƭ*±À

(Ĝ�#ƹơ�)ı%

ë��=è¾$�96

	(' ��%±�

 #��ȌÚ 4ȍ(Okazaki 

et al. 2009)� 

 

XS�9"=GC��#J87RGC�#J��������#J87��Q

�1 
� ��Ȏ�ō®ŭ(6 #ģƍ��ƹơ�)±ǀŋŉ%±ǀǁƦŉģÙð(!�#ňǐ

��Ȏ±ǀŋŉ(!�#*�ǭÎŊ)�%�ō®ŭƹơ�(4ǫů�:9��ō®

ŭ(6 #ŭ��ƹơ�*Ȏ�ōƹơ�)¯é¿ư(¼
ȎÇ8ǟ0:�ſńƻȊ)Ƙ

ƭư�6,Ç8ǟ>�ú�Ƙƭ)ȋ¿ư(űľ�9%ƪ
7:9�ŀ)ư)Ǌ×ŀȌ'

���ŀ=ì #�ŀȍ)ư$¿0:#�9ȌÚ 5ȍ�Ɩƻ)�ō®ŭ(űľ�9ƹơ

ÚȒ� ƻȊ%Ǻ�ņŢ(��9ƹơ�±ǀ¸Ę)±ðâź�AȕƻȊ(��9ƹơ

�±ǀ¸Ę�ƻȊ*ȎƘƭ��8�'��ı¦��ƹơ�=4�'��3Ȏƹơ�

±ǀ*ƘƭÒĹ%ǧ¾�9��)ǧ¾*ȎƘƭÒĹ(¢ñ��ƹơ�±ǀǬ�ðƧȎ

V}fJǗƧ)ŶŪ(6 #ƽ<:9�BȕǺ�ņŢ(��9ƹơ�±ǀ¸Ę�Ǻ

�ņŢ)ƹơ�±ǀ*ȎÎ�Ƙƭ¯$4ȁÎǒŸ(ƽ<:Ȏ±ǀǥĎ*Ƙƭ±À(

%4' #è¾�9�ƹơ�±ǀǥĎ*Ȏ±ǀǁƦ(Ð0:9 PDVV}fJǗ)ǰ

(6 #è¾�ȎPDV)ŶŪ*PA]FA`}(¢ñ��Ƙƭ±Àk|Kxt(6

 #¸Ę�:9� 
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�=4!S]xucfAz(��#Ȏé§) PDy}K¯§�7 2ŀŻ)ư)é§ƿ

Ȃ(ǈü�:#�9 (Hashimoto 1998)/�ȎƖƻűľ) FtsZ %ƹơ�ßWA_s})

Ǭ�ðńMct(ǆ!� #�8 (Miyagishima 2011)Ȏ¯§ 2ŀ)ư)±ǀ(*Ȏ�

ōƹơ�%ÎŊ)ŋŉ*�7�#�9%īś�:9ȌÚ 5ȍ��Ĵ$Ȏé§�ŀ)±

ǀ&)Ŋ(�#Ǚ�9�*6�±� #�'��rxy?ÄƼ'&)?hN}k{J

PȊ*Ɩƻ)�ō®ŭűľ)ƴƗ�Ȍ«ÌģƮ=ì #�8�?hNkxS]%Ó+:

9ȍ=4 #�9��)åÌ*Ɩƻűľ)WA_s}$*'��¶)WA_s}×ŀ

)¿ư)�Ŵé§ȌƘƭǗ§ȍ(ĀÝ��ƴƗ�±ǀ(Ƕ��9 (van Dooren et al. 2009)� 

� ō(s]N}^y?$�9ȎƷȊȎ¾Ţ)ń�6,s]N}^y?Mct(* FtsZ

=Ð3ȎeJ[y?ß±ǀV}fJǗƧ*N�^�:#�'��0�ȎơƴņŢ(4�

k|[EeJ[y?űľ)±ǀǬ�ðƧ*ñÝ�'�����'7Ȏ�ƏœņŢȎÄ

íƖƻȎƒƷ'&)��!�)ſńŭŢ*ȎńMct(�k|[EeJ[y?űľ)

FtsZ =N�^�#�8Ȏs]N}^y?±ǀ( ů�#�9�%ƅ�:#�9 

(Takahara et al. 2000, Beech et al. 2000, Gilson et al. 2003)�0�ȎÄíƖƻȎƒƷȎS]x

ucfAz'&)s]N}^y?$ȎPD y}K(Ȋ�)ŉǦȎMD y}Kǿðȉę

ǳ$ǈü�:#�8 (Kuroiwa et al. 1993, Hashimoto 2004, Kuroiwa et al. 2006)Ȏƹơ�±

ǀÎŊ(ȎƖƻ C. merolae)s]N}^y?±ǀĶ(ȎFtsZy}KȎ±ǀy}KȎWA

_s}y}K�)ȅ(đģ�:9 (Nishida et al. 2003)�MDy}K4 PDy}KÎŊ

Úȓ� Q?ceJ[y

?Ȏ�ō®ŭǙŜƹơ

�Ȏ�ō®ŭǙŜƹơ

�Ȏs]N}^y?)±

ǀŋŉ)Œǜ�Ǻ�ņŢ

(Ûĸ'ŉģÙð�6

, FtsZ y}K�ƦŔõ
(Ƕ<9ÙðƧ*ƅ�

#�'��s]N}^y

?(!�#*ÃƘƭƖ

ƻ C. merolae )åÌ=

¡%�#Ĩ��� 

植物科学最前線　5: 31 ( 2014)

BSJ- Revi ew 5: 31( 2014)



 
 

S. Miyagishima - 12 

(KzF}ƢƠĽ$�9)�(!�#*Ȏ�Ĕ)ƂƋĒ�:9��ĔȎǨÀ�´Ĺ(

±ă��ſńŭŢ)s]N}^y?±ǀŋŉ)ǉĿǨ3+Ȏƹơ�±ǀŋŉ%)Ȋ�

ĝ68ǍƘ(ūǉ$�9%ĹĒ�:9� 

 

YS:FH�GC�#JRGC��*���������"=��#J87 
�:0$)ƹơ�)±ǀŋŉÅ,�)¸Ęŋŉ)ƂƋ*Ȏ�(Ǻ�ņŢȎơƻȊȎƖƻ

Ȋ=ů�#Ǩ37:#���±ǀŋŉ)ǨÀ(!�#)ūǉ4�:7)ƔƝƧ)ūǉ)

1(â"�#�9���ķǠȎŝƴƻQ?ciDxȌCyanophora paradoxaȍ)Mct

ǉǑ�:�ƜŁȎŝƴƻ(*ƹơ�±ǀßWA_s}ñÝ�'��%µĵ���

�)ƹơ�(*é§) PD y}K4ñÝ�'� (Iino and Hashimoto 2003)�!08Ȏ�

)�)ƔƝ�.#$ñÝƄǎ�:#�9ú�ǙŜ)ƹơ�±ǀÙðȌ±ǀȂƘƭǗ§

$*�7�ȍŝƴƻ(*ñÝ�'��ŝƴƻ)ƹơ�*�)ƔƝ)ƹơ�%*ŵ'8Ȏ

Q?ceJ[y?%ÎŊ(¯é¿ư)ǵ(nkX^KyF}Ă=¥ħ�#�8Ȏƹơ�

±ǀĶ(*±ǀȂ(��#¯¿ư)ǹ¬%nkX^KyF}Ă)ǹ¬ª(��8Ȏé

¿ư)ǹ¬*�:(��:#Ǩƽ�9ȌÚ 6ȍ(Iino and Hashimoto 2003)�ķǠȎƹơ�

%*ǙŜŵ'8ȎŒǜŸķǠƄƍ��Q?ceJ[y?űľ)EzGbxȎŅǚƼ

q�ybxȌPaulinella chromatophoraȍÅ,Ȏũƻ|f|\@?ȌRhopalodia gibba; ®

ŭ�*ƌƗÛõ=ƽ	«ÌģƮ*ì #�9ȍ(ñÝ�9�%ƅ�:���:�:

)®ŭ�űľEzGbx)ǙŜ*ŵ'94))Ȏ&�74ú�ƘƭÒĹ%ÎĹ�#±ǀ

�Ȏ±Ǯ�:9�%ȎÅ,ȎnkX^KyF}Ă(��9ŉǦ=4!�%ƅ�:#�

9 (Wernegreen 2012)��:7=ƪĢ�9%ȎEzGbxÀ)´Ĺ(*ȎWA_s}5

PD y}Kş�%4Ƙƭ¯®ŭ�)±ǀ=¸Ę$�9ŋŉñÝ�#��%�Ġ�:

9���)6	(ȎŪñ)ƹơ�±ǀ%�)¸Ęŋŉ*Ȏ®ŭ��7ú�Mct-)±

ǀǬ�ð)ǛƈȎú�ǙŜ)ĳǇ±ǀV}fJǗ)ŧėȎǬ�ðŶŪ)ƘƭÒĹ¸Ęŋ

ŉ)ŧėȎ�)�Ȏ±ǀ~±Ǯ)ƘƭÒĹ(69¸Ęŋŉ)ŧė'&Ȏǃı)ŋŉ)Ǩ

ÚȔ� ŝƴƻ)ƹơ�±

ǀ%�)�)ņŢųȌŦ

ƨȍ(��9ƹơ�±ǀ� 
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À(68ģƍ�#�9����'7�:7�.#)ǨÀAm}]ÎĶ(Ǚ��%*

ƪ
(��Ȏ±ǀÎǒÀ=ËƮ%�9�3Ȏ́ Ĺ(Ǳ%' �ěǅÁ±'ŋŉ�9%

�Ġ�:9��)ūǉ)�3(*ȎŝƴƻȎq�ybxȎ|f|\@?Ə=ů��Ȏ�

Ĕ)ƂƋ)ǨāĒ�:9� 

 

ZS��� 
� ƹơ�)±ǀǁƦǆ!�8Ȏ�7(�)±ð{mz$)î4ǆ
#����)ƜŁ

*Ȏƹơ�)±ǀǁƦ*eJ[y?Ȏſń)dAjyY^)ŉǦ$�9�%5Ȏs]N

}^y?%®Ǥĝ�9�%%� �Ȏ�)ǙŜ(!�#4ǯǅ'Ɓǆ=4�7���

�7(Ȏú�ſńƘƭ)±ǀǁƦ=���ƹơ�±ǀ¸ĘŋŉȎÅ,¸Ęŋŉ)ǨÀǩ

Ɖ4ǉ8í3�����'7Ȏ±ǀǁƦ&)6	(�#Æƣ�9)�ȎÆƣº)Ŷ

ŭŜ*��ȎS]|r§%ƘƭǗ§)ǁƦ*&)6	(�#ǧƜ�:#�9)�'&Ȏ

�ĵ'Ş*ê�ŏ #�9�0�Ȏƹơ�%s]N}^y?*ťƱ) DNA-V}fJǗ

ǃÌ�ȌńŊ�ȍ=4 #�9ȎńŊ�)ǃǂȎ±Ǯ)ŋŉȎ�:7)±ǀ%)Ƕ£

(!�#*/%>&ūǉǨ>$�'��ƹơ�5s]N}^y?)±ǀŋŉȎ±ǀ¸

Ęŋŉ)ūǉ*ȎƘƭ¯®ŭŋŉ)ūǉȎſńŭŢ)ǨÀȎŭ�ư)±Ĳŋŉ'&)ū

ǉ-%!'94)$�8Ȏ�7'9ƂƋ)ǨāĒ�:9� 
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