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Atoms 
• Our primary set of atoms is composed by non metal due to 

the huge variety of organic molecules in our body 

http://visual.ly/human-body-composition 2 



Brownian motion 

• The movement of inanimate particles (molecules/atoms) depends on the 
environment that they are interacting with; 

• It could be, for example, charge-charge interactions, hydrogen bonding, or 
interactions that are not so energetic, like dispersion forces. 

• Brownian movement depends on the resultant forces that are not equal to 
all sides of a particle that is being hit by another one. 

 

https://www.youtube.com
/watch?v=t5ZFoU0S5iE 
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Molecules 

• A compound can undergo a set of movements 
according to the flexibility of the chemical bonds 
and, of course, the atom properties; 

 

• This is of utmost importance for the dynamic 
aspect of the chemicals inside a cell, including 
diffusion, intermolecular recognition and 
chemical reactions. 

 

• The presence of double or triple bonds decrease 
the mobility of the compound, reducing the 
degrees of freedom. 

 

Figure 2-9  Molecular Biology of the Cell (© Garland Science 2008) http://youtube.com/watch?v=W5gimZlFY6I 
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Vibration of a CO2 molecule.mp4


Molecules 

 

Table 2-2  Molecular Biology of the Cell (© Garland Science 2008) 
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Molecules 
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Molecules 
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Molecules 
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Molecules 
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Macromolecules 

Molecular Biology of the Cell (© Garland Science 2008) 
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Macromolecules 

Molecular Biology of the Cell (© Garland Science 2008) 
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Energy scale 

Molecular Biology of the Cell (© Garland Science 2008) 
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Organelles 

http://www.beatricebiologist.com/2014/03/if-organelles-could-talk/ 
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Whole cells 
Components of a typical animal cell: 

1. Nucleolus    2. Nucleus 
3. Ribosome (little dots)   4. Vesicle 
5. Rough endoplasmic reticulum  6. Golgi apparatus 
7. Cytoskeleton    8. Smooth endoplasmic reticulum 
9. Mitochondrion    10. Vacuole 
11. Cytosol    12. Lysosome 
13. Centrosome    14. Cell membrane 
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Whole cells 
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Inner Life of the Cell (Full Version - Narrated).mp4


Cells are crowded places... 

Molecular Biology of the Cell (© Garland Science 2008) 

Diffusion in a liquid: 
1 µm/s 

(organic molecule) 

Diffusion in a cell: 
1-2 µm/s 

(organic molecule) 
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Reactions inside cells 

Molecular Biology of the Cell (© Garland Science 2008) 
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Heat flow of cells 

Figure 2-38  Molecular Biology of the Cell (© Garland Science 2008) 
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In vitro cell function 

http://youtube.com/watch?v=PFeAhLJ1vL0 

Cardiomyocytes from human induced pluripotent stem cells 
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Beating Cardiomyocytes in Cell Culture.mp4


From proteins to cells 
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Tissues/Organs 

 

http://bio8.wikispaces.com/file/view/tissues-organs.jpg/312401076/615x263/tissues-organs.jpg 
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Multicelullar organisms 
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Size and detection 

Alberts – Essential Cell Biology 4th Edition - Fig. 1.8 
23 


