1. Wild type Drosophilia have red eyes and long wings, but there are strains with brown eyes and short wings. A brown eyed, short winged female from a pure breeding line is crossed with a male from a pure wild type line. The F1 has wild type females and short-winged, red eyed males. An F2 is produced by intercrossing the F1 progeny. Both sexes of the F2 progeny show the following phenotypes:
3/8 red eyes, long wings
3/8 red eyes, short wings
1/8 brown eyes, long wings
1/8 brown eyes, short wings
What is the genetic control of these traits? Choose the best answer.
A) brown eyes: autosomal-lethal recessive allele
Short wings: autosomal recessive allele
B) brown eyes: autosomal recessive allele
Short wings: autosomal recessive allele
C) brown eyes: autosomal recessive allele
Short wings: X-linked lethal recessive allele
D) brown eyes: autosomal recessive allele
Short wings: X-linked recessive allele
E) brown eyes: autosomal lethal recessive allele
Short wings: X-linked recessive allele in the F1, autosomal recessive in the F2

2. Dark coat (D) is dominant over albino (dd) in rabbits. Short hair (S) is dominant over long (s). A female that is albino and short haired and heterozygous for the hair length alleles is mated with a short haired dark male that is hetero for both genes. What phenotypic ratios do you expect among the offspring if genes are not linked? Choose best answer:
A) 9/16 dark short haired, 3/16 albino short haired, 3/16 dark long haired, 1/16 albino long haired
B) 1/8 dark short haired, 3/8 albino short haired, 3/8 dark long haired, 1/8 albino long haired
C) 3/8 dark short haired, 3/8 albino short haired, 1/8 dark long haired, 1/8 albino long haired
D) 3/8 dark short haired, 1/8 albino short haired, 3/8 dark long haired, 1/8 albino long haired
E) 1/4 dark short haired, 1/4 albino short haired, 1/4 dark long haired, 1/4 albino long haired
3. Cystic Fibrosis is a genetic disease caused by autosomal recessive mutations. Eva and Pedro are each healthy and are considering having children together. Eva’s brother is affected by cystic fibrosis, and Pedro’s sister is affected by cystic fibrosis. What is the risk that their child would be affected by cystic fibrosis?
A) 1/16
B)1/9
C)1/8
D)1/4
E)4/9

4. The ABO blood group in humans are controlled by co-dominant alleles for the A and B blood types and by a recessive allele for the O blood type, the alleles are symbolized by IA , IB, and I respectively. If we observed offspring from many matings of IAi individuals, what phenotypes at what relative frequencies would you expect to find among the offspring? Choose best answer.
A) A, AB, B at ratio 1:2:1
B) A, AB at ratio 3:1
C) A, B, O at ratio 1:2:1
D) A, B, AB at ratio 1:1:1
E) A, B, AB, O at ratio 1:1:1:1

5. At the second metaphase of meiosis:
A) Chromosomes have two chromatids and do not align in homologous pairs
B) Chromosomes have two chromatids and align in homologous pairs
C) Chromosomes have single chromatids and align in homologous pairs
D) Chromosomes have single chromatids and do not align in homologous pairs
E) Chromosomes have two chromatids and are separating to opposite poles of the cell




6. In corn the dominant C allele of the C gene is necessary for color formation in the seed; seeds with the cc genotype are white. Bz allele leads to bronze color and seeds with the bz bz genotype are white seeded. The homozygote cc genotype is epistatic to Bz.
In the cross Bz bz Cc x bz bz cc
What would be the expected segregation ratios of the progeny? Choose best answer.
A) ¼ white, ¾ bronze
B) ½ white, ½ bronze
C) 2/3 white, 1/3 bronze
D) 13/16 white, 3/16 bronze
E) ¾ white, ¼ bronze

7. Two rare cytological abnormalities were observed in a human male – an extra piece, or satellite on one copy of chromosome 3 and an elongated region on the X chromosome. He is heterozygous for the chromosome 3 abnormality and hemizygous for the X abnormality. What is the probability that his children will inherit both of these two abnormalities? Choose best answer.
A) Half of his children will inherit both abnormalities
B) Half of the male children and none of the female children will inherit both abnormalities
C) Half of the female children and none of the male children will inherit both abnormalities
D) One quarter of the female children, and none of the male children will inherit both abnormalities
E) One quarter of the male children, and none of the female children will inherit both abnormalities

8. The dominant allele Cr in chickens produces the creeper phenotype (that have extremely short legs). However, the creeper allele is lethal in the homozygous condition. If two creepers are mated, what proportion of the living progeny will be creepers?
A) 100%
B) 2/3
C) ¾
D) ½
E) ¼

9. Maize carries two genes for disease resistance, msv1, msv2, on the same chromosome. They are 20 map units apart as shown: 
________________________________
A plant is heterozygous for the two genes, in the following configuration: msv1 msv1 / Msv1 Msv2 (i.e. the two recessive alleles are on the same chromosome). It is self pollinated. What proportion of the offspring will be homozygous recessive for both genes? Choose best answer:
A) 0.01
B) 0.16
C) 0.25
D) 0.40
E) 0.50

10. In Drosophila the trait, small wings, is controlled by an X-linked recessive allele. A small winged female is crossed to a normal male. The F1 progeny are intercrossed, what proportion of the females in the F2 will be small winged? Choose best answer:
A) all females will be small winged
B) ¼
C) 2/3
D) 3/8 
E) ½










11 &12: Test cross between a red rose with purple colouring on the stem and a white rose with a green stem is made. The white rose is the tester. The following data is observed among 100 progeny:
Red flower, purple stem 34
Red flower, green stem 15
White flower, purple stem 24
White flower, green stem 27
= total 100
The breeder wants to check the hypothesis that the genes for flower color and stem color are not linked and that this cross produces a 1:1:1:1 ratio among the progeny. Calculate Chi-Squared statistis to test this hypothesis. Choose best answer:
11.
A) -2 and 0
B) 0 and 2
C) 2.01 and 5
D) 5.01 and 8
E) greater than 8
12. In a similar experiment with white and red roses, but a different population size, the data gave a Chi-Squared value of 6.12. Check Chi-Squared table and make a decision to accept of reject null hypothesis
A) accept
B) reject
C) neither reject or accept






13. An Hfr strain of E.coli with the genotype gly+ ampR strS is mated with an F- strain of E.coli of genotype gly- strR. Gly refers to the amino acid glycine, amp refers to the antibiotic ampicillin, and str refers to the antibiotic streptomycin, where those with the S superscript is sensitive and R is resistant. Conjugation occurs and the progeny are screened on a selective medium to detect recombinants. If you wanted to select for the F- recombinant genotype gly+ ampR strR, you should use a minimal media containing:
A) Streptomycin
B) Glycine
C) Glycine and Streptomycin
D) Streptomycin and ampicillin
E) Glycine, streptomycin and ampicillin

14. P22 phage was used for generalized transduction by growing it on bacteria that was ala+, pro+, and tet+. The recipient bacteria which was ala-, pro-, and teteS was infected and incubated on two media: (1) minimal media with alanine (2) minimal media with proline. Colonies that grew were then genotype and the results are shown below: 
	Media 2 (proline)
	

	Pro- tetS
	84%

	Pro+ tetS
	0%

	Pro- tetR
	13%

	Pro+ tetR
	1%


	Media 1 (alanine)
	

	Ala- tetS
	37%

	Ala+ tetS
	0%

	Ala- tetR
	42%

	Ala+ tetR
	2%



   What is the gene order and which genes are closer together? Choose best answer?
A) the gene order is: pro ala tet; tet is close to pro than ala
B) the gene order is: pro tet ala; tet is closer to ala than pro
C) the gene order is: pro tet ala; tet is closer to pro than ala
D) the gene order is: ala pro tet; tet is closer to ala than pro
E) the gene order is: ala pro tet; but the relative distance between genes cannot be determined from this data


15. Choose the correct statement concerning the Meselson and Stahl experiment to characterize DNA: (choose best answer)
A) 32P labeled DNA was detected in E. coli cells infected with phage
B) 35S labeled DNA was detected in E. coli cells infected with phage
C) DNA of both intermediate and low density was detected in a CsCl gradient after two rounds of replication
D) DNA of both intermediate and high density was detected in a CsCl gradient after two rounds of replication
E) The percent guanine in the DNA was found to be the same as the % cytosine.

16. Consider the representation of double stranded DNA below which is represented in the standard single stranded notation. This region is part of a much larger molecule. If DNA was replicating from right to left, what would be the sequence and polarity of the newly synthesized leading strand?
A) 5’ ATCCCGACTTACCCA 3’
B) 3’ ATCCCGACTTACCCA 5’
C) 5’ ATTTGCTACGATCGAC
D) 3’ ATTTGCTACGATCGAC
E) 3’ ATCGATCGTAGCAAAT

17. Work out the following problem. Show your work.
Drosophilia with purple eyes, p, vesitigial wings, v and black body trait, b, are crossed to wild type flies p+p+, v+v+, b+b+ and the F1 females which are wild type for each trait are test crossed to purple eye, vesitigial winged, black bodied males. The resulting progeny are listed below. Determine whether the genes are linked, the gene order and map distances between the genes.
P	b	v	238
P+	b+	v+	274
P+	b	v+	75
P+	b	v	139
P+	b+	v	13
P	b+	v	135
P	b+	v	73
P	b	v+	18
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