Biology B SPRING 2011 
Meiosis, Chromosomes, Genetics - Review Guide
Chromosomes
1) What are chromosomes? What are they made of? (p.138)

2) What are the relationships between a gene, a chromosome, DNA molecule? (p.139, 180)
- Use a drawing of a chromosome to support your answer.
3) What is the relationship between chromosomes, sister chromatids? (p.139, 173)
4) When are chromosomes said to be homologous to one another? (p.169, 173)
5) Draw the following two tetrads from prophase I of meiosis – find at least two examples for sister chromatids, and two examples for homologous chromosomes (Note: you can use the same chromosome more than once!).
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Sexual reproduction life cycle, Mitosis, Meiosis
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6) For each of the cells above – identify:

A. Is it diploid or haploid? B. Is it a body cell? A gamete? C. What is the haploid (N) number of chromosomes?
7) How many chromosomes are in each of the cells, if the organism was a human (N=23), fruit fly (N=4), or Frog (N=34)??
8) Compare between mitosis and meiosis is terms of:

A. purpose; B. number of chromosomes compared to the mother cell.; C. What happens to the homologous chromosomes – do they come together or not? 
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9) In the figure above, for each number identify: Is it a gamete, a zygote, a diploid cell, a haploid cell?; For each letter identify if it shows mitosis, meiosis, fertilization? (p.170-171)
10) What is crossing over? How does it affect the daughter cells of meiosis? (p.190)
11) How many combinations of eggs (or sperm) are possible, when the haploid (N) number if chromosomes is: 2, 3, 4, 23? 

Karyotype Analysis:
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12) What is the normal number of chromosomes autosomes and sex chromosomes in a human? How many sex chromosomes and autosomes does a human cell have (p.168-169)?

13) Is the karyotype above of a boy or a girl? Explain. Is it ‘normal’? Explain.  

Mendelian Genetics
Vocabulary to know: Gene, allele (dominant / recessive), Genotype (homozygous / heterozygous), Phenotype, pure bred, hybrid, carrier, trait, genetic disorder.

1) Understand how Gregor Mendel designed and perform his experiments:

a. What was common to the traits he looked at?

b. How did he prepare the first ( P, parental) generation? Why did he do so?

2) Mendel’s laws – 

I. Dominance, (p.181, middle paragraph) – Give an example of phenotypes, alleles
II. Random Segregation, (p.179) – Explain what it means
III. Independent assortment. (p.186) – Explain what it means
3) Punnet Square analysis: Draw a punnet square of two heterozygote parents (for flower color, or any other trait), and explain the meaning of: (p,183)

a. The letters written outside the square on top and on the side.


b. The pairs of letters written inside the square.

c. What kind of conclusion can a punnet square analysis lead to? 

4) Probability: What is the chance that a coin would fall on ‘heads’ 2, 3, 4, or 5 times in a row? Show your work. (p.187)

5) In humans having 6 fingers is dominant (F) over having 5 fingers (f). If both parents are heterozygotes what would be the chance for having children with 5 fingers and 6 fingers? (p.184)

5a) What would be the expected genotypic ratio and phenotypic ratio in the offspring of the same heterozygote parents?

6, 6a) Repeat the questions in 4 but when one parent is heterozygote, and the other is homozygote recessive. (p.185)

7) For each of the following genotypes, list the possible gametes: AaBb, aabb, AaBB.

8) The following drawing shows the chromosomal arrangement of the genotype AaBbCc – list the possible alleles in gametes (AbC, …..) 
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9) Which two genes in the picture follow Mendel’s law of independent assortment? Which two do not?
10) If you cross two parents that are heterozygotes for two genes, YySs x YySs, what is the expected ratio between the paired phenotypes? (p.186)
Beyond Mendelian Genetics

11) Incomplete Dominance – explain and give an example. (p.204-5, snapdragons) 

Co-dominance – explain and give an example. (p.205, notes, roam horses)

12) Sex-linked inheritance: Explain what this means. 

13) Why are males more commonly affected by X-linked conditions? 

14) Sex-linked inheritance: Colorblindness - What are the chances for a colorblind daughter and a colorblind son, if: a. The mother is ‘normal’ (XCXC) and the father is colorblind (XcY)? b. The mother is heterozygote and the father is colorblind? c. The mother is heterozygote and the father is ‘normal’. Draw punnet squares to support your answers. (p.213, notes)

15) ABO Blood types – What are the possible genotypes of blood types A, B, O, and AB?

16) What are the possible blood types of offspring to parents that are:

a. Heterozygote A and Heterozygote B? b. Blood type AB and Blood type O? 

Human Genetic Disorders
17) What are the main differences between a genetic disorder and an infectious disease?

18) What is a carrier of a genetic disorder? (p.201, notes)

19) What are autosomal disorders? What is common to disorders that are not autosomal?
20) What is the difference between dominant and recessive disorders? 

21) If a trait ‘skipped a generation’ – is the trait carried by the recessive or dominant allele? Explain. 

22) Why are most genetic disorders of the recessive type? 

23) Pedigree map analysis – draw two imaginary families: one with a recessive trait / disorder and the other with a dominant trait. Write the genotypes (any letter) next to the family members. (p.215)

24) Lactose intolerance (not in your textbook) - use it to explain the idea that “A Gene encodes for a protein, and the activity of this protein (or lack of) leads to a trait.” 

Human Chromosomes:

25) How many chromosomes are in a human body cell? How many in gametes?

26) How many kinds of autosomes (non-sex) in a human cell?

27) What determines the sex of a human? Presence of Y, number of X’s? How do we know that?  (p.169, notes). Which Parent determines the sex of the baby?
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