
Cell Biology - Lecture 1

Why learn cell biology?

 To increase in knowledge in cell biology will affect you and society in general

 Biotechnology 

 Forensics 

 Medicine

 Society should make informed decision

 GM plants?

 Lab grown organs

 Human genome editing

Discovering cells

 Robert Hooke I 1665 looked lenses through microscope and then found the cell. 

 Anton van Leeuwenhoek In 1674 examined pond water under microscope and found 

animalcules.

 Later, three scientist combined all this founding’s and coined the cell theory.

1. All organism is composed of one or more cells

2. The cell is the structural unit of life

3. Cells can arise only by division from preexisting cell.

Basic Properties of Cell (1-)

 Cell use the genetic information in the form of DNA.

 The cell movement is coordinated and moves an organelle or a set of…through a designated 

route

 Leading edge will move until it reaches another cell membrane and then, the mitotic will divide 

and form two daughter cells

 Stimuli can be other cell or protein receptors. They bind to other receptors or chemical 

substances that are secreted by other cells.

 There are controls that allow the cells to receive message.

 Types of cells: Prokaryotic

 Nucleoid means that there is a spot in the membrane but no other organelle such as wall. 

    

    

2 of 51



Cell Biology - Lecture 3 – Organelles in Cells

Explain how PrPSC can be used to explain the spread of kuru (shaking) in the fore tribe

o since the people in the tribe eat people. They eat human brain and brain tissue. Out of 

the millions of people, there must be someone with PrPSC. Everyone has PrPc and by 

consuming with someone with the infected prion disease, they contract the misfolded 

protein and then they contract the disease.

 One misconfiguration or configuration can effect family of the same protein to be altered

 Prion disease can be contracted by eating human and animal

 Neuron die easily than cells

 The disease of prion multiples through mitosis to spread and kill neurons.

Organelle in Cells

 The endomembrane system is composed of endoplasmic reticulum, Golgi apparatus, 

endosomes, lysosomes and vacuoles.

How do we determine the function of the organelle in the cells?

 Organism were tagged with radioactive isotopes. 

 Elements have same proton as atomic number but different neutrons. 

 The differences are what determines the isostope.

 The neutron expels the extra atom and this expelled atom has high energy and in releasing the 

energy it is radioactive.

 Many of the isostopes are unstable.

 They are radioactive when they are stable.

 When the extra atom is expelled they become stable because an element wants to be at a stable

state.

 Ribosomes can’t distinguish between labeled and unlabbled protein 

 In an autoradiography, energy is secured to determine the labelled from the unlabeled protein

 In an experiment radioactive amino acid was carried by ribosomes.

What is Polar Chain?

 When the cells are exposed to radioactive amino acid, then they are called pulse

 When the labelled protein is washed away and replaced with regular cultured protein then they 

are a chain.

 New radioactive protein made during pulse can be followed through the cell during the chase.
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Cell Biology - Lecture 5

The Plasma Membrane: Structure and Function 

 Plasma  membrane  includes,  nucleus,  RER  (that  has  translocon  and  ribosomes  on  the  ER

membrane), Golgi, mitochondria, SER, lysosomes, endosomes, peroxisomes. 

Function of the Plasma Membrane

1. Compartmentalization 

 Encloses the content of the cell

2. Serves as a scaffold for biochemical activities

 Signaling proteins

 Signal protein is important for association with outside the cell.

3. It is a selective permeable barrier 

 This prevents unrestricted exchange of molecules with the extracellular space

4. Transport solutes

 It can move ions, amino acids, and sugars.

 Certain solutes can only enter depending on the gradient and their association

with the protein that they enter through.

5. It Allows the cell to respond to extracellular signals

 Cell surface receptors that bind ligand on the cell exterior r can send signals in

the cytoplasm of the cell

 Example is, signals that could tell cells to prepare for cell division

 The extracellular matrix proteins also interact with cell surface receptors

6. intracellular interaction

 it allows exchange of materials and information with neighboring cells

 cells can adhere or form “junctions” as part of this interaction.

Plasma Membrane Structure: History

 in 1890, earnest Overton coined the idea of plasma membrane

 materials interring the cell must first dissolve in the “outer boundary” layer, PM.

 The outside and inside of the cell are both aqueous 

 Placed plant root hair in different solutes,
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Weekly Reading #1 – All about Cell/Microscopy 

 IPSC contain genetic abnormality and genetic mutation.

 Since IPSC may have traces of their original specialized cells even after they have been 

reprogrammed, there is a high possibility that it would revert back to the same cell it has been 

reprogrammed from. It doesn’t become completely like ES pluripotent cell.

 Undifferentiated IPSC give rise to teratome when they are lost in the differentiated cells.

 IPSC can stimulate immunological rejection as well if taken from one person and transplanted to

another.

Direct Cell Reprogramming

 One type of differentiated cell has been converted into another type of differentiated cell; this 

process is called; trans differentiation.

1.7: The Sizes of Cells and Their Components

 Micrometer (um) and nanometer (nm) are linear measure used to describe the structure within 

a cell.

 One micrometer is equal to 0.000001 meter, and one nanometer is equal to 0.000000001 

meter.

 The Angstrom is one tenth of a nanometer and it used by molecular biologist.

 One angstrom is the dimension of a hydrogen atom.

 Cells are more easily defined as micrometer

 Cells are small because the nucleus contains limited about genes and the genes are the template

for the production of mRNA and a if a cell is bigger it will take a longer time to synthesize the 

number mRNA carried out. Also, an increase in the size of cell decreases the surface area and 

the volume of the cell. This is not efficient because the ability for cell to exchange substance 

depends on the surface area. If the cell grows a lot, the surface area would be inefficient to take 

up the oxygen and nutrient needed for metabolic activity. In addition to that, cells are small 

because the random movement of the cell’s molecules (diffusion) is very important. For 

example, the time needed to diffuse oxygen across the cytoplasm to the mitochondria is limited,

if the cell is big it would impede the time and the oxygen would not travel at a sufficient time 

across the cell.

 Free living single celled eukaryotic organism called Stentor coeruleus is exceptionally long; more 

than 1-millimeter-long, and the single celled green algae is more than 10 cm long. 

1.9: Experimental Pathways
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Weekly Reading #2 – Molecules

 

 The sucrose is a major component of plant sap which carries chemical energy

 The loss of enzyme lactase that hydrolyzes lactose is lost in most kids and thus they 

can’t consume dairy products.

 Oligosaccharides are small chain of sugar linked together.

 Most of the oligosaccharides bond to lipids to form glycolipids and protein to form 

glycoproteins. 

 They help mediate and send information to the cell since they are long chain of sugars.

Polysaccharides

 Glucose which is found in the blood is formed in the body with no consumption (Claude 

Bernard) 

 Glucose enters the blood through the secretion of liver. This glucose is called glycogen. 

Glycogen and Starch: Nutritional Polysaccharides

 Glycogen is alpha- linked to the first carbon of one sugar and the fourth carbon of 

another.

 The branched sugar of the glucose has alpha- linked to the first carbon and the sixth 

carbon, plus the first carbon and the fourth carbon glycosidic bond

 Glycogen serves as a store house of chemical energy for activity.

 Starch is also a polymer of glucose that acts a storehouse of chemical energy.

 Starch is linked together by the alpha- linkage of the first carbon to the fourth carbon 

glycosidic bond.

 Starch is the polymerization of two different mixture called amylose and amylopectin. 

 Amylose is unbranched helical while amylopectin is branched

 Starch is the chemical energy storage of plant while glycogen is the chemical energy 

storage of animals.

Cellulose, Chitin and Glycosaminoglycan: Structural Polysaccharides

 Cellulose is the component of plant cell wall. 

 These types of glucose monomer form structure for the cell.

 The glucose formation of these cellulose polymers are beta- linked to the first carbon of 

one sugar and the fourth carbon of another sugar.
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Weekly Reading #3 – Protein Functions

 The “chase” refers to the period where the tissue is exposed to unlabeled and

synthesized with a no radioactive amino acid.

8.3: The Endoplasmic Reticulum

 The endoplasmic reticulum is a network of a membrane that is in the cytoplasm.

 The composition of the ER lumen, space inside the ER membrane is different from the cytosolic

space.

 Endoplasmic reticulum is both rough and smooth. The ribosomes are connected to the rough ER

on the outer surface of it.

 RER is helicoid and projects from the nucleus envelop and has ribosomes on its surface

membrane while SER are tubular and curved forming a pipeline system.

 Both SER and RER synthesize the same type of cholesterol and lipids.
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