
2024/11/21

1

認知單元（1）

細胞生物學 - (1) 細胞的基本構造

Shih-Long Tu
涂世隆

Institute of Plant and Microbial Biology
Academia Sinica, Taipei, Taiwan.
中央研究院植物暨微生物學研究所

1

Outline
Cell and microscopy

Cell membrane

Overall cell structure
      Prokaryotic cell (原核細胞) vs Eukaryotic cell (真核細胞)

Animal cell vs Plant cell

Nucleus (細胞核)

Ribosome (核糖體)

Endomembrane system (內膜系統)
     Endoplasmic reticulum (內質網); Golgi complex (高基氏體); Secretory

     vesicles (分泌囊泡); Lysosome (溶體); Vacuole (液泡)
  

Mitochondria (粒線體) and chloroplast (葉綠體)

Cytoskeleton (細胞骨架) and cell wall (細胞壁) 

Extracellular components
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(光學顯微鏡)

(螢光顯微鏡)

(穿透式電子顯微鏡)

(掃描式電子顯微鏡)

4



2024/11/21

3

5

6



2024/11/21

4

7

傳統螢光顯微鏡 共軛焦螢光顯微鏡
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Transmission Electron Microscopy Scanning Electron Microscopy
穿透式電子顯微鏡 掃描式電子顯微鏡
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電子顯微鏡需要的切片機
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Immuno-gold staining  (免疫金染色)

(抗體)

(抗原)

過氧化酶
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(過氧化體)
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Surface metal shadowing for EM
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(微絨毛)

(基底板)

(上皮細胞)
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(親水性極性頭基)

(疏水性尾端)

細胞的雙層脂質膜狀構造
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(親水性極性頭基)

(疏水性尾端)

雙層脂質

單層脂質微粒
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(磷脂膽鹼) (磷脂乙醇胺)

(膽固醇)

不同脂質的化學構造
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膜蛋白的種類
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(醯基化) (異戊烯化)

(Glycosylphosphatidylinositol)
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(原核細胞)
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(核質體)

(內膜)

(外膜)

(細胞壁)

(周質)
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(真核細胞)
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1. Plasma membrane (細胞膜)
2. Mitochondria (粒線體) 
3. Lysosome (溶體)
4. Nuclear envelope (核膜)
5. Nucleolus (核仁)
6. Nucleus (細胞核)
7. Smooth endoplasmic reticulum  

(平滑內質網)
8. Rough endoplasmic reticulum  

(粗糙內質網)
9. Golgi complex  (高基氏體)
10. Secretory vesicles (分泌囊泡)
11. Peroxisome (過氧化體)
12. Cytoskeleton (細胞骨架)
13. Microvilli (微絨毛)
14. Cell wall(細胞壁) 
15. Vacuole (液泡)
16. Chloroplast (葉綠體)

Animal cell vs Plant cell
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細胞核的構造

(染色質)

(核膜)

(核仁)

nuclear pore complexes (NPCs)
核孔
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DNA在染色體上的摺疊組裝 (Part 1)

(核小體)
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DNA在染色體上的摺疊組裝(Part 2)
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基因表現的基本步驟

(轉錄)

(轉譯)

(核糖體)

(胺基酸)
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核糖體進行轉譯的基本機制
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Translation (轉譯)
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Endoplasmic Reticulum (ER, 內質網)
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Electron micrograph of Golgi complex (高基氏體)
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內膜系統之間的囊泡運輸
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(外膜)(內膜) (嵴)

(基質)

粒線體的構造
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葉綠體 (chloroplast)的構造

(基質)

(基粒)
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葉綠體 (chloroplast)的構造

(基質)

(基粒)

(類囊體)

(基質片層)
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葉綠體 (chloroplast)的構造
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葉綠體光合作用的光反應及暗反應

49

Outline
Cell and microscopy

Cell membrane

Overall cell structure
      Prokaryotic cell (原核細胞) vs Eukaryotic cell (真核細胞)

Animal cell vs Plant cell

Nucleus (細胞核)

Ribosome (核糖體)

Endomembrane system (內膜系統)
     Endoplasmic reticulum (內質網); Golgi complex (高基氏體); Secretory

     vesicles (分泌囊泡); Lysosome (溶體); Vacuole (液泡)
  

Mitochondria (粒線體) and chloroplast (葉綠體)

Cytoskeleton (細胞骨架) and cell wall (細胞壁) 

Extracellular components

50



2024/11/21

26

細胞骨架支撐起細胞的結構
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AF: Actin Filaments 

IF: Intermediate Filaments

MT: Microtubules

(肌動蛋白絲)

(中間絲)

(微管)

細胞骨架的主要種類

52



2024/11/21

27

細胞膜下方的肌動蛋白絲 (actin filaments)
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細胞內的中間絲 (intermediate Filaments)
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細胞內的微管 (Microtubules)
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植物細胞的細胞壁構造
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Plasmodesmata (原生質連絡絲) between plant cells

57

Outline
Cell and microscopy

Cell membrane

Overall cell structure
      Prokaryotic cell (原核細胞) vs Eukaryotic cell (真核細胞)

Animal cell vs Plant cell

Nucleus (細胞核)

Ribosome (核糖體)

Endomembrane system (內膜系統)
     Endoplasmic reticulum (內質網); Golgi complex (高基氏體); Secretory

     vesicles (分泌囊泡); Lysosome (溶體); Vacuole (液泡)
  

Mitochondria (粒線體) and chloroplast (葉綠體)

Cytoskeleton (細胞骨架) and cell wall (細胞壁) 

Extracellular components

58



2024/11/21

30

(細胞骨架)

(細胞外基質)

細胞外的組成
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紅血球表面的醣類抗原
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紅血球表面的醣類抗原決定血型及輸血時的相容性
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