PHYSIOLOGY LECTURE EXAM #1 REVIEW LIST

THINGS TO KNOW

Lecture 1 – Atoms, Molecules

What is an atom? What comprises an atom? 

Be able to draw any atom if given the atomic mass and atomic number – electron configurations

Be able to explain how ions form – oxidation and reduction

Be able to describe ionic and covalent bonding. Be able to draw the electron configurations involved in ionic and covalent bonding.

Be able to define hydrogen bonding. Where and when does it take place.

Be able to identify/name the major organic molecules in the body

Be able to define what an inorganic and organic molecule is

Know the characteristics of water

Know what polar and non-polar mean. 

Know the various types of reactions

Know what an acid is, what a base is and what a buffer is

Know how to calculate pH

Know what activation energy is. Be able to describe endothermic and exothermic with regards to activation energy. For example - why is a reaction exothermic? What is given off in an exothermic reaction?

Lipids 


-know the major types


-know the essential structure of a fat, a steroid and a phospholipid


-know the difference between saturated and unsaturated fats

Proteins


-know the basic structure of an amino acid

-know how to make a peptide bond – what is formed? What kind of reaction is this?


-know how one amino acid differs from another


-know the 4 levels of protein organization

Carbohydrates


-know the types – simple versus complex, monosaccharide vs. polysaccharide


-know how saccharides are joined – what is created?


-know the difference between pentose and hexose sugars


-know the differences between starch, cellulose and glycogen

Nucleic acids


-know the structure of a nuclei acid – the components



-how are nucleic acids linked together? Remember the orientation of nucleic acid bonding

in other words – in what direction does a nucleic acid chain grow?


-describe the difference between DNA and RNA


-what is ATP? How is it structured?
LECTURE 2 – Cell Physiology

Nucleus

-know its structure and it components

-what is chromatin? How is it organized?

-what is the nucleolus? What does it do?

-what is the nucleoplasm?

-what is the nuclear envelope? 

-how do materials enter/exit the nucleus?

-know the base-pairing rules of DNA


-how do the bases join together in a DNA strand?


-how are the two strand of DNA oriented with respect to each other?

-how is DNA replicated?

-what enzymes are involved in DNA replication and what do they do?

-what are the problems associated with DNA replication and how are they solved by the cell?

-what are the types of RNA found within the cell?

-how is mRNA made? Enzymes? Roles?

-what controls transcription? Start sites, promoters, enhancers?

-what is an exon? An intron? Splice sites/splicing?

-describe the mechanism of translation of mRNA

-what are the components needed for translation?

-how is a ribosome constructed? Where in the cell are they made?

-what is the P and A site for?

-what is a codon? An anti-codon? Where are they found?

-how is translation regulated? 

-what is a polyribosome

-what is the first amino acid in any protein???

-does one codon code for only one amino acid??

Genetics

-what is an allele?

-what is a dominant trait? A recessive trait?

-what is a carrier?

-what is heterozygous? Homozygous?

-what is an autosome? What is an autosomal recessive disorder? An autosomal dominant disorder? What genotypes give rise to these disorders?

-be able to explain blood type alleles, be able to explain multi-allelic traits?

-what is incomplete dominance?

-be able to explain X-linked inheritance

-be able to calculate percentages if given a Punnett square

-be able to complete a pedigree chart

know the stages of mitosis and meiosis and be able to distinguish them

describe the cell cycle and name the stages

what is cytokinesis? When does it take place?

What is the spindle? What is its role?

-what is diploid and haploid?

-how many daughter cells result from mitosis? How many chromosomes will they have?

-how many cells result from meiosis? How many chromosomes will they have?

LECTURE 3 Plasma membrane
How is the plasma membrane made? What are its components?

Where in the cell are lipids, phospholipids and cholesterol made?

Remind yourself about a phospholipid

How are the phospholipids in the PM oriented?

What types of membrane proteins are in the PM?

What is a glycoprotein? A glycolipid?

Transport across the PM

-define passive and active transport

-define diffusion, osmosis and facilitated diffusion. How do they work?

-what is tonicity? What is osmotic pressure? How do solutes affect osmotic pressure? How does water respond to changes in OP?

-if given a certain solution (e.g hypotonic) describe the movement of water in/out of a cell

-what are the three ways to diffuse?

-what are the types of active transport?

-what is primary active transport and secondary active transport? Describe these mechanisms briefly

-how does the Na/K ATPase (pump) work? Why is it called a pump? Why is it called an ATPase?

-what is a symporter? What is an antiporter?

-how does receptor-mediated endocytosis differ from phagocytosis?

-what is a membrane/concentration gradient? What is a membrane potential – how is it formed?

LECTURE 4 Cytoplasm and Cell organelles

What are the components of the cytoplasm?

What is the cytoskeleton? What proteins comprise the cytoskeleton? 

What is the cytosol?

What are microtubules made of? What is the basic structure of a microtubule? Where are microtubules made? How are microtubules organized?

What is a centriole? Where are they made? How are they organized? What is their role?

How does the organization of a cilia differ from a centriole or a typical microtubule? What is the basal body?

What are the membranous organelles within the cell? What are the nonmembranous organelles

What is the role of the ER? What types of ER can be found in the cell? What do each of these types do?

How do peptide strands enter the RER?

What does the RER do to proteins?

What is the role of the Golgi? How is it organized? How do proteins transport through the Golgi? What modifications are made to proteins in the Golgi?

What are the subunits of a ribosome called? What are they made of?

What is the role of the mitochondria? How is it structured?


-explain the basics of glycolysis



-how many ATP are made at the end of 



glycolysis? How many are consumed?


-explain the basics of the Kreb’s cycle



-what is NAD+, NADH, FAD2+, FADH2 – 



`what do these molecules do?

-explain the basic mechanism of the electron transport chain – basic components, direction of proton flow, direction of electron flow, ATP synthase


-how is ATP made aerobically? How is it made anaerobically?

-what are the three ways to use glucose??


-how is alcohol fermented by yeast?
What is the role of the lysosome? What found within the lysosome?

What is the role of the peroxisome? What is found within the peroxisome?

LECTURE 5 – Signal transduction

What are the 6 steps of extracellular signaling?

What are the 4 types of extracellular signals in the body?

What are the three main kinds of hormone signaling?

What are the two types of hormones? Name a few examples of each type?

What are the major classes of water-soluble hormones?

Explain the signaling mechanism for lipid-soluble hormones. How do lipid-soluble H’s travel in the blood? How do they enter the cell? What do they do in the cell to affect its activity?

Explain the signaling mechanism for a water-soluble hormone? What is a receptor? What are the 4 major types of receptors for water-soluble H’s? 

How does a GPCR work? What types of G proteins are there? How do they affect adenylyl cyclase? What are the subunits of a G protein? Which one binds AC? How is this binding regulated?

What are the two major second messengers in the cell? 

How is cAMP made? What does it do? What class of kinase binds to cAMP?

How does calcium work as a second messenger? How is intracellular calcium increased in a cell? Role of phospholipase C, IP3 and DAG in regulated calcium concentration within the cell?

