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o Plant and Alage cell wall  Cellulose and Pectin  
o Fungal cell wall  Chitin  
o Bacterial cell wall   Peptidoglycan 
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����-��D!' 2 (Secondary cell wall) 
�  Scleried, Stone cell, Trachied, Vessel member 
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Cell membrane 
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� �! Cholesterol DE�5F�
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Nucleus 
 
� Nucleus 
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Metabolism -�*
���� 
o Nuclear membrane �!��กP#,�!�QBE�.��ก 
4�'�5F� mRNA, Ribosome N�, Protein Y�&


-����ก 
o +�&�Q Nuclear pore B,
��'��$ ���&�* Ribosome N�, Endoplasmic reticulum  
o Y�&5�! Chromatin network (DNA+ Histone Protein)  
o Nucleolus DE�F��D!'��*
���,F� Ribosome 
o N� *N&ก
����$��ก���! Nuclear membrane ��� Eukaryote N�, Prokaryote  

 
 
 
 
 
 
 
 
 
 
 

Structure Prokaryote Eukatyote 

Nuclear Envelope X Present 
Organelle �!N�  Ribosome  

��*�%� ��B�! Flagellum 
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ก���F��D"ก�%� 

��$.��� �! Chloroplast / 4���� �! Centriole 
���4�U"ก��� �&Q 
�!'&. b  �&Q �.�ก�+��$! Histone  
Ribosomal size 70S 80S 
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�!& (Bacteria) 
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*% (Cyanobacteria) 
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Cytoplasm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Organelle Function  4���ก5
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Smooth Endoplasmic reticulum  
(sER) 
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Rough Endoplasmic reticulum  
(rER) 
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Golgi   ���+��$!B�ก rER 
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Free ribosome   DE�F��D!'����*+��$!D!'5��5
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Mitochondria   
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Chloroplast   
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Lysosome  DE�F��D!'
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 D��*���D!'
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�T�
����-�.�%� Monocyte, Neutrophil 

Peroxisome   DE�F��D!'
ก!'&.ก��ก��กE�B���"�Q��%��, 
����D�'. b �� 
Cytoskeleton   
��+��*� �*-�*
���� 
����D�'. b ��  
Vacuole   
��)"*D!'5��5ก��
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�  Food vacuole, Sap vacuole  
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Cytoskeleton 
o DE�F��D!'
��+��*� �*-�*
����
��F��ก 
o ��,ก����.& 3 �%� ��� Microtubule, Microfilament, Intermediate filament  

 

Cytoskeleton Protein  Function  
Microtubule Tubulin   �����)�.�ก�" �ก���� 2 N�� ��� 

� 9+0    Centriole DE�F��D!'N&ก+��+�+��-#,N� *

���� 

                                  +�&����* Spindle fiber 
� 9+2     Cilia + Flagellum 
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Microfilament Actin + 
Myosin 

 
ก!'&.-��*ก��ก��
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 Pseudopodium (5 Amoeba + Monocyte + Plasmodium ��
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Intermediate filament Other  4�5
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Special organelles 
� ����Nก
���D!'�!��กP#,4%
VP ��� Mitochondria N�, Chloroplast  
� 
������Nก
���D!'
�%� ��� N��D!
�!& D!'����V�&�&Q � .�ก��
����&Q���%+�$ : Endosymbiosis 
� Mitochondria 
ก%�ก �N�, Chloroplast 
ก%�Y�&F��*  
� �!��กP#,4%
VP ��� 

o �!
&�'�F"�� 2 ��� 
o Y�&5�! DNA �M'*DE�5F������)��*
���,F�$�.
�*��� N�,��*
���,F� RNA 
�*��� 
o Y�&5�! Ribosome DE�5F������)��*
���,F�+��$!��*� .
�*��� 
o �����)
ก%�ก�,�.ก������*4��**� (Phosphorylation) Y�&5���  


