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Mendelian Genetics 
1. Which of the following is/are true regarding alleles?
· Two alleles are distinct if they result in the difference of at least one amino acid at the protein level. 
· Alleles are alternative forms of a gene.
· In humans, most genes have only two allelic forms.
· Two alleles are distinct if they result in a difference in phenotype. 
· None of the above is true.

2. Suppose that a husband and wife are both heterozygous for a recessive allele for albinism. If they have dizygotic (two-egg) twins, what is the probability that both twins will have the same phenotype for pigmentation? 

· 3/16
· 1/2
· 5/8
· 1
· None of the above.

3. The following pedigree was obtained for a rare kidney disease:
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Based on the pedigree, which of the following is/are true?

· The disease is transmitted in an autosomal dominant mode. 
· Individual 1 is heterozygous.
· Individual 2 is heterozygous.
· Both parents have to be carriers to have a sick child.
· None of the above is true.



4. In a dihybrid cross of pea plants, the F1 generation is derived from crossing true-breeding yellow wrinkled and green round parental pea plants. Given that plants in the F1 generation are all yellow round and assuming independent assortment, what is the expected phenotypic ratio in the F2 generation resulting from the selfing of F1 plants? 

· 1:1:1:1
· 27:9:9:9:3:3:3:1
· 9:3:3:1
· 1:2:1, 3:1
· None of the above.

5. Which of the following is/are true regarding chromosomes and chromosomal theory of inheritance?
· The X and Y chromosomes are homologous pairs.
· Independent assortment is a result of the first meiotic anaphase. 
· Segregation is a result of the first meiotic anaphase. 
· Segregation is a result of multiple meiotic events.
· None of the above is true. 
Extension of Mendelian genetics 
6. A red flowering snapdragon plant is crossed with a white flowering snapdragon
plant. In the F2 generation, we observed a phenotypic ratio of: 1/4 red, 1/2 pink, 1/4 white. This is an example of: 

· Consanguinity.
· Polygenic inheritance. 
· Incomplete (partial) dominance.
· Codominance.
· None of the above.

7. An individual has the IAIB genotype at the ABO locus but does not produce the H substance. The individual can receive blood transfusions from donors with which of the following blood group(s)? 

· AB
· O
· A
· B
· Bombay phenotype







8. Which of the following is/are true regarding essential genes and lethal alleles:
· Deleterious mutations in essential genes always lead to embryonic death. 
· Lethal alleles can be found in essential genes.  
· If a lethal allele is recessive, the heterozygous state is not tolerated. 
· If a lethal allele is dominant, it may not be expressed until adulthood and may therefore be transmitted. 
· None of the above is true. 

9. The agouti gene is responsible for skin color in mice. The allele responsible for yellow skin color behaves dominantly to control skin color but is also a recessive lethal allele. If two yellow mice are crossed, what is the expected phenotypic ratio?
· 1:1
· 1:4
· 2:1
· 3:1
· None of the above

10. Which of the following is/are true regarding penetrance and expressivity:
· Variability in expressivity is solely a result of environmental factors and cannot be influenced by genetic factors.  
· When individuals who have the genotype at risk do not have the disease, there is incomplete penetrance. 
· A trait with complete penetrance would not have variable expressivity.
· The darker fur color at cooler areas of the body of the Siamese cat reflects incomplete penetrance rather than variable expressivity. 
· None of the above is true. 
X-Linked Heredity and Extra-Nuclear Inheritance
11. In Drosophila, eye color is sex-linked, and red eye color is dominant over white eye color. Which of the following phenotypes can be observed after a cross of a red-eyed male and a heterozygous female?
· A red-eyed male.
· A white-eyed male.
· Heterozygous female with white-eye.
· Homozygous female with white-eye.
· Homozygous female with red-eye.



12. In humans, which of the following individuals are females?
· Individual with Klinefelter syndrome.
· Individual with Turner syndrome.
· Individual with XXX.
· Individual with XYY.
· None of the above. 
13. Which of the following is/are true regarding pseudo-autosomal regions (PARs):
· PARs are present near the centromere of the Y chromosome.
· PAR1 contains the SRY gene, which controls male development. 
· PARs on the Y chromosome share homology but do not recombine with regions on the X chromosome.
· Genes within PARs are inherited in an autosomal rather than sex-linked mode.
· Females do not present any copies of genes within PARs. 
14. Which of the following is/are true regarding the mitochondrial DNA (mtDNA)?
· Each mitochondrion contains a single copy of mtDNA.
· mtDNA has a lower mutation rate than nuclear DNA due to the high concentration of reactive oxygen species (ROS).
· Aerobic cellular respiration relies solely on genes encoded on mtDNA. 
· Maternal inheritance is characteristic of human disorders that can be attributed to mtDNA mutations.  
· Chloroplast DNA is much shorter than mtDNA. 
Population Genetics
15. Which of the following can result in deviation from Hardy-Weinberg equilibrium?
· Random mating. 
· A large gene pool.
· Stabilizing selection.
· Individuals moving between populations with equal allele frequencies. 
· Genetic bottleneck. 
16. Suppose that the frequency of the CCR5 32 allele is 0.1 in a population. Assuming Hardy-Weinberg equilibrium, which of the following is correct?
· The frequency of the wt/wt genotype is 0.99
· The frequency of the wt/32 genotype is 0.09
· The frequency of the 32/32 genotype is 0.01
· The frequency of the wt allele is  
· Not enough information is given. 

17. Which of the following is/are true regarding a lethal recessive allele a, given   ?
· The frequency of the lethal allele will decrease linearly across generations at a high rate.
· In the absence of genetic drift, the lethal allele would be eliminated from the population after a sufficiently large number of generations. 
· In the absence of genetic drift, if , the frequency of the homozygous genotype (AA) and heterozygous genotype (Aa) can be derived assuming Hardy-Weinberg equilibrium. 
· Even if , after a sufficiently large number of generations heterozygotes (Aa) will be absent from the population since there is a higher probability that their surviving offspring will carry the lethal allele. 
· None of the above is true.
18. Which of the following is/are true regarding natural selection?
· Under strong stabilizing selection, the frequency of an advantageous allele remains relatively constant across generations. 
· Directional selection alters only the variance but not the mean of the distribution of a trait. 
· Disruptive (Diversifying) selection often results in a bimodal distribution of a trait. 
· Natural selection is a random process. 
· None of the above is true. 
19. Which of the following is/are true regarding genetic drift?
· Genetic drift is stronger for alleles which leads to favorable phenotypes. 
· Genetic drift is more pronounced when the effective population size is large. 
· If the population size is reduced but the allele frequencies remain unchanged, the degree of fluctuation due to genetic drift remains unchanged. 
· Genetic drift can create new alleles. 
· Genetic drift can lead to the loss of alleles from the gene pool. 
20. Which of the following is/are true regarding inbreeding?
· Inbreeding usually decrease the frequency of the minor allele. 
· If the coefficient of inbreeding (F) is 1, there are no heterozygotes in the population. 
· The coefficient of inbreeding (F) is equal to the fraction of homozygotes in the population. 
· The assumptions of Hardy-Weinberg equilibrium are met in inbred populations. 
· None of the above is true. 


Chromosome Variation
21. Bread wheat is 2n=14 and Rye is 6n=42. The triticale is a hybrid produced from a cross between wheat and rye. The triticale sporophyte has:

· 28 chromosomes, allotetraploid.
· 28 chromosomes, autotetraploid.
· 28 chromosomes, aneuploid.
· 56 chromosomes, allooctoploid.
· 56 chromosomes, autooctoploid.
· 56 chromosomes, aneuploid.
22. Familial down syndrome is caused by:
· Nondisjunction of chromosome 21 during meiosis. 
· Robertsonian translocation. 
· Deletion. 
· Inversion. 
· Autopolyploidy. 
Cancer Genetics
23. During tumoral development, which of the following is/are usually observed in tumor cells?
· Accumulation of passenger mutations that enhance the cancer phenotype.
· Loss of full chromosomes. 
· Loss of capacity to undergo apoptosis. 
· Stuck in the G0 phase of the cell cycle. 
· Overexpression of genes that are aberrantly demethylated. 
24. Both alleles of a gene involved in apoptosis must be inactivated for the cell to become cancerous. The gene is most likely a:
· Proto-oncogene
· Oncogene
· Tumor-suppressor gene
· Malignant genes
· Attenuators
25. Which of the following is/are true regarding the RB1 gene?
· The mutant form of the RB1 gene is an oncogene. 
· RB1 encodes a protein that controls the M checkpoint of the cell cycle. 
· Sporadic retinoblastoma only requires a single spontaneous RB1 mutation. 
· Familial retinoblastoma can result from the combination of an inherited germ-line RB1 mutation and a spontaneous somatic RB1 mutation. 
· None of the above is true. 
26. Which of the following is/are true regarding hereditary cancers?
· A majority of cancers are hereditary. 
· Hereditary cancers can occur in the absence of somatic cell mutations. 
· Some forms of cancer can be considered hereditary because certain germ-line genetic factors can increase the risk of developing cancer.
· Colon cancer with germ-line mutations in APC is an example of hereditary cancer. 
· None of the above is true. 
27. Which of the following are carcinogens known to increase the risk of developing Hepatocellular carcinoma (liver cancer)?
· Hepatitis B and C viruses. 
· Tobacco smoke.
· Alcohol.
· Helicobacter pylori bacteria.
· UV light.
Mutation and DNA Repair
28. Which of the following is/are true about DNA mutations?
· A mutation that adds a nucleotide to a DNA sequence is a point mutation. 
· A mutation that replaces a nucleotide is an insertion. 
· Indels in the coding region always shift the reading frame of a protein. 
· Frameshift mutations usually result in a premature stop codon 
· A missense mutation can be neutral at the phenotypic level. 
29. Which of the following is/are true regarding causes of spontaneous and induced mutations?
· Replication slippage is a random process that occurs with the same frequency across the genome. 
· Tautomeric shifts usually result in transversion mutations. 
· Intercalating agents usually result in substitutions.  
· Base analogs, such as 5-Bromouracil, can increase tautomeric shifts and sensitivity to UV light. 
· UV light creates pyrimidine dimers, which can introduce errors during DNA replication. 




30. Which of the following is/are true regarding DNA repair?
· Proofreading occurs immediately after DNA synthesis. 
· Mismatch repair uses an exonuclease to remove the mismatched base. 
· Nucleotide excision repair (NER) involves the removal of a single nucleotide. 
· In bacteria, photoreactivation can be used to reverse DNA damage induced by UV light. 
· For double-stranded break repair, homologous recombination is more error-prone than nonhomologous end joining. 
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