
Chemical aspects of the cell 

Shape and structure of the cell 



Cellular composition 

2 https://www.studyblue.com/ 



Cellular composition 
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Set of videos with basic information: 

 

Cell characteristics: https://www.youtube.com/watch?v=URUJD5NEXC8 

 

Golgi Complex and protein transport: 

https://www.youtube.com/watch?v=rvfvRgk0MfA 

 

Mitochondrion:  https://www.youtube.com/watch?v=39HTpUG1MwQ 

  https://www.youtube.com/watch?v=nD9fyuisMkg 

 

Endoplasmatic reticulum: https://www.youtube.com/watch?v=faE3STnfIGs 

 

Lysosome: https://www.youtube.com/watch?v=ekdIEpSf-1I 

 



Cell cytoskeleton 
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Figure 16–1 The cytoskeleton. (A) Labeled to show its 

cytoplasmic arrays of microtubules (green) and actin 

filaments (red). (B) This dividing cell shows its spindle 

microtubules (green) and surrounding cage of intermediate 

filaments (red). The DNA in both cells is labeled in blue. 

 

Molecular Biology of the Cell. 

Actin filaments determine the shape of the cell’s 

surface and are necessary for whole-cell 

locomotion; they also drive the pinching of one 

cell into two. Microtubules determine the 

positions of membrane-enclosed organelles, 

direct intracellular transport, and form the mitotic 

spindle that segregates chromosomes during 

cell division. Intermediate filaments provide 

mechanical strength. 
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Cell cytoskeleton 
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Actin structure 
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Actin polarity 
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Figure 16–12 Structural polarity of the actin filament. (A) This electron micrograph 

shows an actin filament polymerized from a short actin filament seed that was 

decorated with myosin motor domains, resulting in an arrowhead pattern. The 

filament has grown much faster at the barbed (plus) end than at the pointed (minus) 

end. (B) Enlarged image and model showing the arrowhead pattern. 



Actin polymerization 
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Figure 16–13 The time course of actin 

polymerization in a test tube. (A) Polymerization 

of pure actin subunits into filaments occurs after 

a lag phase. (B) Polymerization occurs more 

rapidly in the presence of preformed fragments 

of actin filaments, which act as nuclei for 

filament growth. 



Actin elongation by Arp proteins 
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Actin elongation by Arp proteins 
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Actin elongation by formins and profilin 

14 Fig. 16.17 & 16.18 - Molecular Biology of the Cell. 



Actin arrays 
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Myosin II 

16 Fig. 16.26 & 16.28 - Molecular Biology of the Cell. 



Actin-Myosin movement 

17 Fig. 16.29 - Molecular Biology of the Cell. 



Tubulin structure 

18 Fig. 16.42 - Molecular Biology of the Cell. 



Most common types of intermediate filaments 

19 Molecular Biology of the Cell. 



Cell junctions & cytoskeleton 

20 

Due to its close association with the cytoplasmic surface of the plasma 

membrane, the membrane - skeleton meshwork directly influences the 

functions of the plasma membrane. As a consequence of the 

membrane – skeleton meshwork, the plasma membrane is effectively 

partitioned into mesoscale domains, or compartments, with sizes 

varying between 30 and 250 nm. 

Cellular Domains, First Edition. Edited by Ivan R. Nabi. 

© 2011 John Wiley & Sons, Inc. Published 2011 by John Wiley & Sons, Inc. 

In the plasma membrane, there are three types of major mesoscale 

domains ( meso domains): 
 

(1)membrane compartments delineated by the actin-based membrane 

skeleton; 

(2) raft domains, where specific proteins, glycosphingolipids, and 

cholesterol are concentrated;  

(3) the protein oligomer domains. 



Cell junctions 
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Classification of cell junctions 
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Usually cadherin and integrin 

Involves claudin 

Composed by connexin and innexin 



Classification of anchoring junctions 
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Classification of cadherins 
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Cadherins are present in animals. 

 

They depend on Ca2+. 

 

EDTA forms a complex with calcium ions. 

 

Trypsin cleaves the extracellular part of this protein. 

 

There are more than 180 cadherins described in humans. 

 

Important cell-cell anchoring point. 

 



Cadherin types 
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Classification of cadherins 
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Cadherin-cadherin interactions 
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Cadherin for cell junction 
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Desmosomes Adherens junctions 



Sellectins 
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They interact with carbohydrates from the other cell membrane 

and are also calcium dependent. 



Immunoglobulins for cell adhesion 

30 

These Ig-like do not present 

immune defense activity. 

 

They are calcium independent 

proteins. 

 

Intercellular cell adhesion 

molecules (ICAM), vascular 

(VCAM) and neural (NCAM) 

compose the set of Ig. 

 

 



Tight junctions 
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Claudins are the most 

important proteins for this 

junctions. 

 

There are 24 claudins 

described in the human. 

 

Occludin and Tricellulin are 

also found. 



Tight junctions 
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Cell junction and polarization 
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Epithelial polarity 
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Planar cell polarity 
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Passage gateways – gap junctions 
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Cell-matrix contacts - Integrins 
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These are them most important adhesion proteins for cell-matrix 

contacts. 

 

At least 24 different types of integrins were already described in 

human cells (8 β–chain genes and 18 α–chain genes ). 

 

All follow the same dimeric structure with α and β subunits. 

 

They mediate the anchorage dependence of cells. 



Integrin and hemidesmosomes 
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Integrin activation 
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Integrin and anchorage dependence 
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Integrin and cell morphology 
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Phosphotyrosine (active protein): red 

Actin: green 

 

FAK: focal adhesion kinase 



Classification of integrins 
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Cell adhesion molecules 
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