Review sheet for materials before Exam 3                                  
The purpose of this course was to give you a general understanding of the biology concepts. Apart from that, I also wanted to spark your interest in events happening around you.  One of the ways to keep up with what is going on around us is by reading. I hope you get a chance to read the books that I mentioned in class throughout the semester. All of them are based on biology but appeal to a wide audience and is written for the non-biology person. It was fun teaching and interacting with you and I wish all of you the very best.
This study guide is for material before exam 3 and 25 questions (worth 2 pts each for a total of 50 pts) will be based from this review sheet. The study guide for portions after exam 3 will be posted separately.

Scientific Thinking
1. What is the difference between hypothesis and theory?

2. What are the features of a well designed experiment?

3. Difference between a blind and double-blind experimental design

4. What is a placebo effect?

Ecology

5. Define population, community, ecosystem and biomes

6. What is primary and secondary succession

7. Explain the trophic levels in an ecosystem.  Why do most ecosystems only have 4-5 trophic levels?  Only 10% of the energy available at each level is passed along to the next level.  Why could the Earth support more vegetarians than carnivores, at least in theory?  

8. Know to read age pyramid graphs

Environmental Biology ( mainly lecture based; chap 16; pages 601-613)

9.  Know some of the human impacts on the environment, that we discussed in class

10. Know about  biomagnification, invasive species, deforestation

11. What causes global warming? Acid rain? Ozone depletion?

12. What is sustainable development? What is Integrated Pest Management (IPM)?
Molecules of life

13. Know the “molecules of life”:  proteins, lipids, carbohydrates, and nucleic acids.  What is the function of each molecule in a cell or a living organism?  Know the monomer and polymer forms of these molecules. 

What type of molecule are almost all Enzymes ?
Cell Structure and Function

14. Know the names, and functions of the organelles present in a cell:  nucleus, endoplasmic reticulum, Golgi, mitochondrion, chloroplast, ribosomes, lysosome.  What type of structure separates the organelles from the cytoplasm?

15.  What are the two major types of cells on earth?   Prokaryotic and Eukaryotic cells



Describe the basic differences between these cell types.  Which is larger? Which is more complex?  Which lacks membrane bound organelles?  Which has a nucleus?   Which evolved first?

16.  Prokaryotic cells evolved earlier
17. Most organelles are membrane- bound internal structures found only in eukaryotic cells.


What is the benefit of having organelles?  (Think about  “ compartmentalization”)
DNA and Cell Division,

18. Describe the structure of DNA.  Know the names of the 4 DNA bases and how they are paired.   

19. What is a mutation?  Relation between mutation and cancer.

20. What is a chromosome?  What is it made of?  Where are the genes?  

21.  For mitosis and meiosis carefully study the significance. Know their role in cell division. Know what happens to the number of chromosomes when cells undergo mitosis or meiosis. No need to know the different stages of mitosis and meiosis but know the function of mitosis and meiosis.

22. What is the total number of chromosomes in a human somatic cell? In a gamete?
23. Compare the number of daughter cells formed by mitosis versus meiosis.  Why do eggs or sperm need half as many chromosomes as other body cells?  (Hint:  how many chromosomes do you get when eggs and sperm combine?)

Transcription, Translation and the Genetic Code

24. How is RNA different from DNA? Which nucleotide is different in RNA?

25. What is transcription?  What does it produce?  Where does transcription happen?

26. What is a codon?  What’s the genetic code?  Do all organisms have the same genetic code? Is it universal?

27. What is translation? Where does it happen? How do mutations in DNA affect transcription and translation?  

DNA techniques

28. What are the following DNA Techniques used for?:

PCR
Gel electrophoresis

DNA profiling/DNA fingerprinting 

29. What is a recombinant DNA?

30. What are the two vectors that are commonly used to transfer the recombinant DNA into a plant or animal cell ?

31. What is gene therapy?

32. Can personal DNA analysis be done these days? What is the company that does it? What sample does it use?

33. What is personal OMICS?

34. Understand the terms genomics, proteomics, metabolomics, transcriptomics and epigenomics (look up the power point presentation titled Personalized medicine to get this information)

35. What does ELSI mean? (Ethical, Legal, and Social Implications in the area of stem cells, genomics, cloning , biotechnology etc)

Genetic Disorders 
Understand the differences between the following disorders. Important for doing Punnett squares.
1. Autosomal Recessive Disorders  


(Carriers have the allele for the disease but do not show the symptoms of the disease)

2. Autosomal Dominant Disorders

3. SeX – Linked Traits: Sex linked recessive disorders

                                   Sex linked dominant disorders


Autosomal Recessive Disorders – What would the genotype be of an individual that was expressing the symptoms of the disorder?

Carriers that do not show symptoms must have a _________________  (homozygous or heterozygous) genotype.

Autosomal Dominant Disorders -  What would the possible genotype(s) be of  an individual who was suffering from Huntingoton’s disease be?




Usually autosomal dominant disorders are less common in the population but sometimes these dominant abnormal alleles continue to be found in the population because of the following reasons:





- they are non lethal  or





- they are cause lethal disorders that occur later in life   or





- they result from spontaneous mutations (normal allele changes into an abnormal one)

In humans, are more genetic disorders due to autosomal recessive disorders or autosomal dominant disorders? 

SeX-linked Characteristics – show unique inheritance patterns.


True or False:  Both sex chromosomes only contain genes that are related to sexual characteristics.

Sex-linked genes are located primarily on the X chromosome (X linked).  Why?
When doing sex-linked inheritance problems, make sure you put the XX down for the “mom” and XY   for the “dad” and put the alleles on the X chromosomes.  Example   C = normal color vision and c = colorblindness  and genotypes would be written down as below:

X C   y    genotype for a normal man               XCXC  or XC Xc    for a normal woman

Xc  y  genotype for a colorblind man                         X c  X c  for a colorblind woman
With X linked recessive diseases, more men have the disorder than women. True or False?

Note: Make sure you understand how to do and interpret Punnett square problems for all kinds of inheritance 

_____________ is the change in allele frequencies in a population over time.

Mechanisms of evolution: Know what the following terms mean 

1) mutation – change in genetic information (random)

2) genetic drift (affects small populations more than it does large populations)- random shift in allele frequencies due to random loss of individuals 

Eg: bottleneck effect, founder effect

3) gene flow = migration of individuals into or out of population 

4) natural selection 
(Remember : Natural selection acts on  variations already existing within populations.)
