Anatomy & Physiology I

Cells, Membranes, and Transport

Ch. 3

2. Cells are diverse

3. A prototypical cell

4. Plasma Membrane

· A physical barrier: semi-permeable

· Mediates attachment, transport, and communication

· Fluid-mosaic model

· Phospholipid bilayer

· Cholesterol

· Proteins  

5. Plasma Membrane

6. Functions of integral proteins

7. Cell-cell junctions

8. Tight Junctions

9. Desmosomes 

10. Gap Junctions

11. Transport

· Diffusion

· Tendency of molecules to disperse to achieve a concentration equilibrium

· High concentration to low concentration

· = down the concentration gradient

· Due to random molecular motion

· Proceeds until equilibrium is reached

12. Diffusion

13. Diffusion across membranes

· Simple

· Facilitated

14. Simple diffusion

· Hydrophobic/lipophilic molecules

· Ethanol, vitamins A & D, O2, CO2, H2O

· Rate depends on:

· Concentration gradient

· Size of molecules

· Lipid solubility

15-17. Osmosis

· Diffusion of H2O through a semi-permeable membrane

18. Isotonic

19. Hypotonic solution

20. Hypertonic solution

21. Facilitated Diffusion

22. Transport

· Active Transport

· Transports molecules against their concentration gradient

· Pumps 

· Energy derived from ATP hydrolysis

· Selective & gated (regulated)

· Uniport, symport, antiport

23. Na+/K+ ATPase

24. Na+/K+-ATPase

· Establishes electrochemical gradients of Na+ and K+
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25. K+ “leak” channels

· K+ permeability > Na+ permeability
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26. Resting Membrane Potential

27. Na+-dependent cotransport

28. Transport

· Vesicular transport

· Exocytosis

· Endocytosis

29. Exocytosis

30-32. Endocytosis 

33. Communication 

34. Nucleus

35. Chromatin

36. Nucleic acids

37. Deoxyribonucleic acid

38. Cell Cycle

39. DNA Replication

40-41. Mitosis

42-43. DNA directs protein synthesis

· Transcription: mRNA synthesis

· Sequence of bases of DNA transcribed to sequence of bases of mRNA

· Translation: protein synthesis

· Sequence of bases of mRNA translated to sequence of amino acids

44-45. Transcription

46. Genetic Code

47-48. Translation 

49. Polyribosome 

50. Endoplasmic Reticulum

51. Rough ER

52. Smooth ER

· Lipid synthesis

· Phospholipids

· Cholesterol and steroid hormones

· Metabolism of non-biological molecules

· Drugs, etc.

53. Golgi Apparatus

54. Protein Trafficking

55. Endomembrane system

56. Lysosomes 

· Contain digestive enzymes

· Acid hydrolases

· Lysosomal membrane contains H+ pump

· Digest endocytosed material and cellular debris

· Failure to express: lysosomal storage disease

· Tay-Sachs disease

· Gaucher’s disease

57. Mitochondria 

· Site of oxidative phosphorylation

· ATP synthesis

58. Peroxisome 

· Contain enzymes to scavenge free radicals

· Superoxide radical (O2-) Converted to H2O2

· Catalase converts H2O2 to H2O and O2

· Detoxifies with oxidases

59. Cytoskeleton

60. Microtubules

· Extend from centrosome

· Maintain cell shape 

61. Centrioles 

62. Microtubules

· Maintain distribution of organelles

· Motor proteins: dynein & kinesin

63. Cilia & flagella

64. Intermediate Filaments

65. Microfilaments 

· Form cell cortex & microvilli
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