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(dU)
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( ATP)
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(dG)

��	����������
(dAMP)

��	�
��������
(dGTP)

Adenine→Adenosine
Guanine→Guanosine

Cytosine→Cytidine
Thymine→Thymidine����
Uracil→Uridine

Purine����� Pyrimidine�������

1
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6.2 
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6.3  ,�#
6.4  ��,�#
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6.6 ��%
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6.8 ATP,��
6.9 ./10��
6.10 CO2��,��*RuBisCO,��
6.11 ���
6.12 C4��	"

6.13 CAM��
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�$��

����	� (PFD: Photon Flux Density)

�
��(Irradiance)

��(Illuminance)

��$�0)-.*/(���"�1 µ mol/m2/s

��!�'&%�(400 nm – 700 nm)$����	�

������	� (PPFD: Photosynthetic PFD)

)-.*/!��� �$� J/m2/s = W/m2

��$�#��%�%�0���1!��� �$)-.*/�
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http://www.photosynthesis.jp
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6.1 	�
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6.2 �������
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(Zhu, Long, and Ort, Annu. Rev. Plant Biol., 
2010)
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18.4��� 15.8���

Ø DNA.�()%-

Ø �$+	�.�()%-

Ø 63174&����

Ø /502�!&�%

Ø #���+���
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6?8>"�→-=:7</3
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**+50:→-==7</3
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15

���	��
��������������������

16



H2O

O2

光エネルギー

NADPH

ATP カルビン
ベンソン
回路

CO2 C6化合物

PSII PSI

明反応
暗反応エンジン

ガソリン

���

(CnH2n+2)

排気ガス
(CO2等)

ガソリン車 光合成

����������…
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6 CO2 + 12 H2O + light energy ® C6H12O6 + 6 H2O + 6 O2
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/;;8+:$*<351<7/�(LHC) �
�

)�&�290,4�"�
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*<35����(��-6:.=$��
%����#chlorophyll(P680)"	�

��(�����"!'
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Different pigments absorb different wavelengths of light.

Chlorophyll b

Chlorophyll a
Carotenoids
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6.8 ATP��
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Hydrophilic
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ATP���&�
*��
�$� <B2B

15@:

3>/+6?B;A

ATP���&15@:3>/+6"��
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��$��#*,&,'+()- (Mn4CaO5)
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6.9 �����
6.10 CO2��
��	RuBisCO
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!.)/+/&/����0��$('*���

• #1 – .)$#���	���
� (Carbon fixation)

• CO2 �5	
 (5-C)���� �

• 5-C = ribulose bisphosphate (RuBP) - enzyme: Rubisco

• 6-C �������������2���0	
 (3-,
$,"-%-/�)���
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• #2 –	����

• G3P����������-3-��
��
��

• 3-C �	�

• ATPNADPH������
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G3P 1�
����!$C���%

RuBP 3�
����! 

• #3 – C�����
�

• 	���#��
5 G3P à 3 RuBP�
���! 

• C3�� → CO2 fixed into 3-C
30
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6.11 ���
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6.12 C4����
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6.13 CAM��
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