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A. Multiple choice questions (select the single correct answer) ( 20%)
1. Which event is NOT normally associated with development of cancer?

A. Infection of a cell with a virus that carries an oncogene 

B. Activation of genes encoding telomerase in somatic cells 

C. Inactivation of a tumor-suppressor gene in a cell

D. Chromosome rearrangements including insertions and deletions

E. Inactivation of a proto-oncogene in a cell

2. Which of the following clinical features are NOT characteristic of familial cancer syndromes? 

A. Earlier mean age of cancer onset, compared to sporadic form of the same tumor type 

B. More often involve mutation in tumor suppressor genes than oncogenes

C. Observed tumor types are rarely seen as sporadic cancers 

D. One or more close relatives are affected by the same rare tumor

E. Two or more independent primary tumors in a single individual

3. Why is familial retinoblastoma known to be inherited as an autosomal dominant trait when the responsible gene is recessive? 

A. This recessive gene needs only one copy to express this phenotype.

B. People with this mutation are always homozygous for this allele.

C. If you are born with one allele mutated in every cell, the chance that the other allele will be mutated in one of the retinal cells is extremely high.

D. Retinoblastoma was mischaracterized originally when it was called an autosomal dominant trait.

E. If you are born with one allele mutated in every cell, the chance that the other allele will be mutated in one of the retinal cells is extremely high.

4. Cardiovascular diseases are the leading cause of deaths globally. Of the following cardiovascular diseases, which one is usually not considered as a congenital heart defect?

A. Pulmonary Atresia

B. Tetralogy of Fallot

C. Loeffler endocarditis

D. Ventricular Septal Defect
E. Transposition of the Great Arteries
5. Many factors can increase the risk of giving birth to a baby with Spina Bifida. Which one is usually not a risk factor in causing Spina Bifida?

A. folate deficiency

B. anti-seizure medications

C. obesity

D. smoking
E. fever

6. Birth defects affect  1 in every 33 babies born in the United States each year. Which of the following birth defects is the least common one?

A. Spina Bifida

B. Club foot

C. Anencephaly
D. Down Syndrome

E. Cleft lip
7. Thalidomide has anti-angiogenic and anti-inflammatory effects. Which statement concerning thalidomide is incorrect?

A. It has anti-cancer effects 

B. It causes birth defects of limbs

C. It was first marketed in Germany by Boehringer Ingelheim

D. It was used to alleviate morning sickness of pregnant women

E. It binds and inactivates cereblon
8. Approximately how many base pairs are found in the human haploid genome? 

A.  6,200,000 (6.2 million) 

B.  6,200,000,000 (6.2 billion)

C.  6,200,000,000,000 (6.2 trillion)

D.  3,100,000,000 (3.1 billion) 

E.  3,100,000,000,000 (3.1 trillion) 

9. How many chromosomes comprise the normal human karyotype?
A. 48 autosomal chromosomes plus 2 “sex” chromosomes

B. 46 autosomal chromosomes plus 2 “sex” chromosomes

C. 44 autosomal chromosomes plus 2 “sex” chromosomes

D. 42 autosomal chromosomes plus 2 “sex” chromosomes

E. 40 autosomal chromosomes plus 2 “sex” chromosomes

10. Which of the following disorders is not cause by the listed chromosome abnormality?

A. Down syndrome: trisomy 22

B. Turner syndrome: 45, X

C. Klinefelter syndrome: 47, XXY

D. Smith-Magenis syndrome: 17p11.2 deletion

E. Cri du Chat syndrome: 5p deletion

11. Which of the following is a false statement? 

A. Francis Galton discovered that many quantitative traits such as height, weight, and IQ have normal (Gaussian) distributions in human populations.  

B. Francis Galton discovered that the average heights of children of tall or short parents tend toequal the average heights of the parents.

C. “Regression to the mean" describes the tendency for inherited quantitative traits to shift toward the population mean (average).

D. Francis Galton was unaware of the discoveries of Gregor Mendel.

E. Francis Galton imagined the physical substrate for inherited traits to be “fluid-like,” rather than comprising discrete factors that inherited unchanged from generation to generation.

12. Which of the following is an incorrect matching between the named family relationship and the percentage of shared (autosomal) DNA? 

A. brother and sister: 50%
B. first-cousins: 25%

C. father and daughter: 50%

D. grandmother and grandson: 25%

E.  great-grandfather and great-grandson: 12.5%

13. Which of the following is a false statement?

A. Nonsense-mediated decay protects cells from the accumulation of mutant proteins.

B. Incorrectly spliced mRNAs are often eliminated via the nonsense-mediated decay pathway.

C. Indels within the 3’-untranslated region (3’-UTR) are likely to trigger mRNA degradation via nonsense-mediated decay. 

D. Coding region Indels comprising numbers of nucleotides that are not evenly divided by 3 are likely to trigger mRNA degradation via nonsense-mediated decay.

E. Non-sense mediated decay of mRNA encoding rate-limiting enzymes is often the 

mechanism underlying diseases caused by haploinsufficiency. 

14. Which of the following genetic diseases in not caused by expansion of a triplet repeat? 

A. Huntington’s disease

B. Alzheimer’s disease

C. Fragile X disease

D. Myotonic dystrophy

C. Friedreich ataxia

15. Which of the following statements is false? 

A. Relative risk for family members is defined as ratio of: i) the prevalence of a disease among family members who share the same percentage of DNA with a proband to ii) the prevalence ofthe disease in the general population. 

B. The relative risk for developing schizophrenia among relatives decreases with decreasing percentage of shared DNA with a proband with schizophrenia.

C. Shared environments among relatives is a confounding factor in analyses aimed at quantifying genetic contributions to this disorder.

D. The relative liability of developing schizophrenia can be modeled as a quantitative trait that is normally distributed in the population and among sets of family members who share the same degree of relatedness to a proband with schizophrenia.

E. The chance of a person developing schizophrenia depends only upon types of genes the person has inherited from his/her parents.     

16. Which of the following is not considered to be complex disorder?

A. Cancer

B. Huntington’s disease

C. Alzheimer’s disease

D.Parkinson’s disease

E.Type-2 diabetes

17. Which of the following is a false statement?

A. The mitochondrial genome comprises circular double-stranded DNA containing ~ 16.6 k bp.
B. The mitochondrial genome includes 37 genes: 13 protein coding genes, 22 tRNA genes and 2 ribosomal RNA genes.

C. Mitochondrial genes do not contain introns.

D. Mitochondria use the universal genetic code for the translation of proteins.

E. Mitochondrial tRNAs contain special modifications to allow the recognition of “wobble” nucleotides within degenerate codons.

18. Which of the following is a false statement?

A. Mitochondrial DNA is replicated by DNA polymerase-gamma.

B. DNA polymerase-gamma is encoded in the nuclear genome.

C. Mutations in DNA polymerase-gamma are the cause of several mitochondrial disorders, including, chronic progressive external ophthalmoplegia (CPEO).

D. CPEO symptoms include the inability to move the eyes and the inability to fully open the eyelids.

E. CPEO is always inherited from the mother.

19. Which of the following is not a component of human nuclear chromosomes?

A. D-loops 

B. telomeres

C. centromeres

D. heterochromatin

E. euchromatin

20. Which of the following is a false statement?

A. Prader-Willi syndrome is often caused by the loss of the ability to express genes from the paternally inherited chromosome that cannot be expressed from the maternally inherited chromosome due to imprinting.

B. Prader-Willi syndrome is often caused by the loss of the ability to express genes from the maternally inherited chromosome that cannot be expressed from the paternally inherited chromosome due to imprinting.

C. Angelman syndrome is often caused by the loss of the ability to express genes from the maternally inherited chromosome that cannot be expressed from the paternally inherited chromosome due to imprinting.

D. Loss of paternally expressed genes can be caused by: i) deletions of the paternal chromosome, ii) maternal uniparental disomy or iii) imprinting defects in the paternally inherited chromosome.

E. Angelman syndrome can also be caused by point mutations in the UBE3 gene.

B. Terminology and Short answer questions (40%)
1. Pedigree & Proband

2. Spina Bifida

3. Carcinoma &  sarcoma: 

4. Tumor suppressor genes

5. Write  the classification  of genetic disorders.
6. Leber hereditary optic neuropathy (LHON)
7. Turner’s syndrome
8. Hemophilia B
C. Long answer questions (40%)
1. List the known causes of cancer and exemplify how those causes induce genetic changes that promote cancer development.
2. Briefly describe two methods to treat club foot.
3. What are the symptoms of Down Syndrome?
4. Mr A ,40 years old, is a patient of Marfan’s syndrome. His wife, 38, got LOHN. Now they plan to have a baby, and come to you, the consulter, please help them. 
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5. Look at the following pedigree , which inheritance model it is? Why?
