
9/25/15 

1 

BIOL 160  

The Cell and Membrane Transport 

1 

Ch 3 

Cell Theory States 
1.	  Living	  organisms	  are	  composed	  of	  one	  or	  more	  cells.	  

2.	  Cells	  arise	  from	  the	  division	  of	  pre-‐exis:ng	  cells.	  

3.	  Cells	  are	  the	  smallest	  units	  of	  life	  (that	  perform	  all	  vital	  physiological	  func:ons).	  

There are over 200 
types of cells in the 
body, each with a 
specific structure and 
function(s)!  

•  (a) Nasal sinus cells (viewed with a light microscope), (b) onion cells (viewed 

with a light microscope), and (c) Vibrio tasmaniensis bacterial cells (viewed 

using a scanning electron microscope) are from very different organism, yet all 

share certain characteristics of basic cell structure. (credit a: modification of 

work by Ed Uthman, MD; credit b: modification of work by Umberto 

Salvagnin; credit c: modification of work by Anthony D'Onofrio; scale-bar data 

from Matt Russell) 

Why are cells so small? 

•  Need	  large	  surface	  area	  (supply)	  	  

•  to	  volume	  (demand)	  ra:o	  
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Viruses 

Nucleus 
Most bacteria 
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10 nm 

Lipids 

Ribosome 

Proteins 

Mycoplasmas 
(smallest bacteria) 

1 nm 
Small molecules 

0.1 nm Atoms 

Range of Cell Sizes 

•  Minimal Cell 

•  Plasma membrane 

•  Phospholipid bilayer 

•  Cytoplasm 

•  Space inside cell excluding 

nucleus 

•  Genetic information 

•  DNA 

•  Ribosomes 

•  Workbench for protein 

synthesis  

Cell Structure 

This figure shows the generalized 
structure of a prokaryotic cell. 

Two Cell Types 
•  Prokaryotic 

•  Before nucleus 

•  Bacteria 

•  Archaea 

•  Eukaryotic 

•  Everything else 
(a)   Salmonella bacteria are viewed with a light microscope. 

(b) This scanning electron micrograph shows Salmonella bacteria (in red) invading human 

cells. (credit a: modification of work by CDC, Armed Forces Institute of Pathology, 

Charles N. Farmer; credit b: modification of work by Rocky Mountain Laboratories, 

NIAID, NIH; scale-bar data from Matt Russell) 

These uterine cervix cells, viewed through a light microscope, were obtained from a Pap smear. 
Normal cells are on the left. The cells on the right are infected with human papillomavirus. (credit: 

modification of work by Ed Uthman; scale-bar data from Matt Russell) 
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Prokaryotic Cells 

•  Average 2 µm to 10 µm long 

•  No nucleus 

•  Nucleoid (nuclear region) 

•  Bacterial cell wall 

•  Peptidoglycan  

•  Limited organelles 

•  Ribosomes 

Prokaryotic Cells 
•  Variety of structures 

•  Capsule 

•  Some have sticky outer 

coat 

•  Pili or flagella 

•  Used for movement 

Prokaryotic vs. Eukaryotic 
Prokaryotic cells Eukaryotic cells 

DNA 

Size 

Organization 

Organelles 

in “nucleoid” region 
within membrane-bound  

nucleus 

much smaller much larger 

always single-celled often multicellular 

only one type of organelle many types of organelles 
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The Eukaryotic Cell 

Figure 4.4 

nuclear envelope 

nuclear pores 
DNA 
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nucleus smooth endoplasmic 

reticulum 
free ribosomes 

cytosol 
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rough  
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The Eukaryotic Cell 

•  Cytosol 

•  aqueous jelly-like fluid  

•  excluding nucleus  

•  bathes organelles 

•  should not be confused with the 

cytoplasm 

•  Cytosol fills cytoplasm 

The Eukaryotic Cell 
•  Cytoskeleton 

•  network of protein filaments 

•  functions in  

•  cell structure 

•  cell movement 

•  transport of materials  
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The Eukaryotic Cell 
•  Plasma membrane 

•  outer lining of the cell  

•  phospholipid bilayer 

•  imbedded with proteins 

•  contains cholesterol 

•  controls entry and exit of many compounds 

Multicellular Eukaryotes 
•  Plant cells 

•  Have (that animals 

lack)… 

•  Cell wall 

(cellulose) 

•  Chloroplasts 

•  Central vacuole 

•  No centrioles 

Smooth  
endoplasmic 
reticulum 

Rough endoplasmic 
reticulum 

CYTOSKELETON: 

NUCLEUS: 
Nuclear envelope 

Chromosome 
Nucleolus 

Ribosomes 

Golgi 
apparatus 

Plasma membrane 

Mitochondrion 

Peroxisome 

Cell wall 

Central vacuole 
Microtubule 

Intermediate 
filament 

Microfilament 

Cell wall of 
adjacent cell 

Chloroplast 

Plasmodesmata 

Multicellular Eukaryotes 
•  Animal 

•  Paired centrioles 

•  No cell wall 

•  Flagella in some 

(movement) 

•  Contractile vacuole 

•  No chloroplasts 

Smooth endoplasmic 
reticulum 

Rough 
endoplasmic 
reticulum 

CYTOSKELETON: 

NUCLEUS: 
Nuclear envelope 

Chromosomes 

Nucleolus 

Ribosomes 

Golgi 
apparatus 

Plasma membrane 

Mitochondrion 

Peroxisome 

Centriole 

Lysosome 

Microtubule 

Intermediate 
filament 

Microfilament 
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Two membranes of 
nuclear envelope Nucleus 

Nucleolus 
Chromatin 

Pore 

Endoplasmic 
reticulum 

Ribosomes 

Manufacturing 
•  Nucleus – control center of the cell 

•  Nuclear Envelope 

•  Double membrane 

•  Perforated (pores) 

•  Material movement 

•  DNA 

•  Chromatin strands 

•  Strands make up chromosomes 

•  Nucleolus 

•  Contains chromatin, RNA and protein  

•  Manufactures ribosomes 

Cytoplasm 

Endoplasmic reticulum (ER) 

Free ribosomes 

Bound ribosomes 

Ribosomes 

ER 

Small 
subunit 

Large 
subunit 

Ribosomes 

•  Two subunits 

•  Made of ribosomal 

(r)RNA and proteins 

•  Assemble amino acids into 

polypeptides 

•  Using transfer (t)RNA 

•  Every cell has ribosomes! 

•  Rough ER (due to ribosomes) 

•  Makes membrane bound 

proteins 

•  Makes secretory proteins 

•  Smooth ER  

•  Synthesis of lipids 

•  In the liver, helps regulate 

blood sugar 

•  Drug breakdown 

•  Storage of calcium 

•  Amount of Smooth ER or Rough 

ER in the cells depends on the 

function of the cell 

Smooth ER 

Nuclear 
envelope 

Ribosomes 
Rough ER 

Endoplasmic Reticulum 
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Transport vesicle 
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Endoplasmic Reticulum 

•  Receives and modifies 

substances manufactured in 

the ER 

•  Post office of the cell 

•  Finishes, sorts and 

ships products 

•  Receiving and 

Shipping sides (cis and 

trans) 

•  Contents either leave 

the cell or become part 

of the cell’s organelles 

or membrane 

Golgi Apparatus 

Lysosomes 
•  Stomach of the cell 

•  Digestive enzymes (hydrolytic) 

in a membranous sac 

•  Only work in a very acidic 

environment 

•  “Stuff” that needs to be broken down 

is brought into the membranous sac 

(recycling) 

•  Engulfing bacteria 

•  Fusing with food vacuoles 

•  Embryonic development 

(programmed cell death) 

worn-out 
organelle 

lysosome 
digestive 
enzymes 

5. Usable molecules  
recycled to make  
new organelles. 3.   

4. Waste molecules 
expelled from cell. 

Small molecules 
returned to cytosol. 

1.   

2. Organelle  
broken down. 

Lysosome fuses 
with worn-out 
organelle. 


