
 

Genetics 
 

1. Which of the following enzymes is most directly responsible for the endogenous synthesis of 
the primary transcript from factor VIII gene? 

a. DNA polymerase –alpha 
b. DNA N-glycosylase 
c. RNA polymerase III 
d. Poly A polymerase 

     *e.    RNA polymerase II 
 

2. Factor VIII gene is very large, spanning roughly 186,000 base pairs. However, the mRNA of 
this gene is only 9000 bases long. This difference is best explained by: 

a. The gene encodes a polycistronic mRNA 
b. The size of the mRNA is reduced by homologous recombination 
c. Unneeded regions of the RNA at the 5'- and 3'-ends are removed by endonucleases 
d. Only a small region of the gene is transcribed 

     *e.    The primary transcript is spliced to remove many large introns 
 

3. The following terms refer to human nuclear material. Arrange them in order decreasing 
structural complexity: 

a. Nucleoside, nucleotide, chromatin, nucleosome, genome, chromosome 
b. Chromosome Nucleoside, nucleotide, chromatin, nucleosome, genome, 
c. Nucleotide, chromatin Nucleoside, , nucleosome, genome, chromosome 
d. Genome, chromatin, chromosome Nucleoside, nucleotide, , nucleosome,  

     *e.    Genome, chromosome, chromatid, nucleosome, nucleotide, nucleoside 
 

4. For the process of incorporating dNTP's in DNA replication, DNA polymerases require: 
a. A short DNA primer to begin the synthesis of each new strand 
b. A free 5' –phosphate group available for attachment of the incoming nucleotide 
c. A free 3' –phosphate group available for attachment of the incoming nucleotide 
d. A free 5' –OH group available for attachment of the incoming nucleotide 

     *e.    A free 3' –OH group available for attachment of the incoming nucleotide 
 
 
 
 
 
 
 
 



5. Which of the following statements regarding the structure of DNA is correct: 
a. The basis A and T are paired by two hydrogen bonds with the phospho-deoxyribose 

backbone in an parallel orientation 
b. The basis G and C are paired by two hydrogen bonds with the phospho-deoxyribose 

backbone in an antiparallel orientation 
c. The basis G and C are paired by three hydrogen bonds with the phospho-deoxyribose 

backbone in an parallel orientation 
d. The basis A and T are paired by three hydrogen bonds with the phospho-deoxyribose 

backbone in an antiparallel orientation 
     *e.    The basis G and C are paired by three hydrogen bonds with the phospho-deoxyribose   
 backbone in an antiparallel orientation 
 

6. Which of the following regarding human DNA is INCORRECT? 
a. Most genes in the human genome are in the single-copy fraction. 
b. DNA contains repeated interspersed sequences throughout genome between and within 

genes 
c. DNA contains satellite (tandem) highly repeated sequences usually located in centromeres. 
d. DNA contains satellite (tandem) highly repeated sequences usually located in telomeres 

     *e.    All genes in the human genome are in the single-copy fraction. 
 

7. Which of the following will be used during the translation of factor VIII gene in human liver 
cells? 

a. Polycistronic mRNA 
b. N-formylmethionine tRNA 
c. A tRNA with a 5'-CCA 
d. 16 S ribosomal RNA 

     *e.    5'- cap nucleotide on the mRNA 
 

8. Which of the following statements regarding telomerase in INCORRECT? 
a. Telomerase has a portable RNA template 
b. Telomerase has reverse transcriptase activity 
c. Telomerase activity decreases as a cell ages 
d. Telomerase is required for DNA replication of the ends of linear chromosomes 

     *e.    Telomerase extends the 3'- end of the newly synthesized strands with many copies 
 

9. Which of the following is not required for transcription in E.Coli? 
a. Sigma factor 
b. RNA polymerase 
c. DNA template 
d. ATP 

     *e.    TFIID 
 

10. Eukaryotic mRNAs: 
a. Are polycistronic 
b. Contain dihydrouracil 
c. Are components of ribosomes 
d. Contain shine-dalgarno sequence 

     *e.    Contain 7-methyl guanine 
 
 
 



11. The newly made primary transcript: 
a. Will read complementary to the coding strand 
b. Will read the same as non-coding strand 
c. Is translatable 
d. Processed in the cytoplasm 

     *e.   Will read as the same as coding strand 
 

12. What is the function of sigma factor? 
a. Unwinding the DNA 
b. Phosphorylating RNA polymerase 
c. Recognition the AUG initiation site 
d. Primer for RNA polymerase 

     *e.    Recognition of promoter elements 
 

13. Which of the following would be transcribed by RNApolymerase II? 
a. 45S rRNA gene 
b. U1 snRNA  gene 
c. tRNA gene 
d. 23S rRNA gene 

     *e.    Telomerase gene 
 

14. A tRNA with the anticodon 5'-ICG-3' could recognize which of the following codons? 
a. 5'-GCA-3' 
b. 3'-CGA-5' 
c. 5'-GGC-3' 
d. 5'-CGG -3' 

     *e.    3'-CGC-5' 
 

 
 

15. The 5'-cap of eukaryotic  mRNA functions to: 
a. Increase sensitivity to nucleases 
b. Indicate origin of replication 
c. Allow ribosome recognition 
d. Signal for subcellular localization 

     *e.   Increase the mRNA stability 
 



16. You examine DNA replication in an E. coli mutant, which has a partially defective DNA 
polymerase. In vitro experiments using the mutant DNA polymerase gives an error rate of 10-
3, as compared to the expected error rate of 10-6. Which of the following activities is the 
mutant polymerase likely to be missing, as compared to the normal polymerase?  

a. 5’-3’ polymerase 
b. 5’-3’ exonuclease  
c. 3’-5’ polymerase 
d. 3’-5’ recombinase 

     *e.    3’-5’ exonuclease 
 

17. Which of the following describes the activity of 23S rRNA? 
a. Adds dNTPs to a growing nucleotide chain in a template directed manner 
b. Adds NTPs to a growing nucleotide chain in a template directed manner 
c. Cleaves double stranded DNA at a specific recognition sequence 
d. Carries water to the P site and transfers the polypeptide on the tRNA in the A site to water, 

thus releasing the completed polypeptide from the ribosome. 
 *e.     Is transfers the peptide group on the tRNA in the P site and covalently links the peptide  

 bond to    the  amino acid on the tRNA in the A site 
 

18. Which of the following describes the activity of amino acyl tRNA synthase?  
a. Adds dNTPs to a growing nucleotide chain in a template directed manner. 
b. Adds NTPs to a growing nucleotide chain in a template directed manner 
c. Adds amino acyl tRNAs to a growing peptide chain in a template directed manner 
d. Cleaves double stranded DNA at a specific recognition sequence 

     *e.    Recognize and correct errors in joining of amino acids to tRNAs. 
 

19. Predict a possible effect of deleting the enhancers region of the polymerase I gene.  
a. Reduced transcription of ribosomes 
b. Reduction in the production of most hnRNAs 
c. Reduction in the production of IF1 
d. Reduction in the production of EF-Tu 

     *e.    Reduction in the amount of rRNA made 
 
20. During translation of a protein in a human liver cell, how will the initiation codon be 
 recognized? 

a. Small nuclear RNAs (snRNAs) will recognize a consensus sequence at the start 
codon. 

b. The 16S rRNA will form base pairs with a sequence near the start codon. 
c. The first three nucleotides at the 5’ end will be used as the start codon. 
d. The mRNA will have only one codon that can be recognized by a methionine tRNA 

     *e.    The small ribosomal subunit will scan from the 5’ end to the first start codon. 
 
21. The histone acetylation usually results in: 

a. Increased DNA supercoiling 
b. Gene silencing 
c. Inactivation  of transcription factors 
d. Altered promoter sequences 

     *e.    Gene activation 
 
 
 



22. The factor independent method  of Transcription termination relies on: 
a. Termination sequence that stops RNA polymerase 
b. Formation of a duplex sequence of AT base pairs that destabilizes the RNA-DNA duplex . 
c. Interaction of releasing factor with water 
d. Formation of stable DNA-DNA duplex that prevents RNA polymerase from keep going 

     *e.    Formation of a duplex sequence of GC base pairs that destabilizes the RNA-DNA duplex. 
 

23. What inhibits exonuclease attack at the 5' end of eukaryotic mRNA? 
a. 3' to 5' bond of the cap 
b. 2' to 5' bond of the cap 
c. Poly A tail 
d. Free 5'-phosphate 

     *e.   5' to 5' bond of the cap 
 

24. Which of the following mediate the splicing process in higher eukaryotes? 
a. tRNA 
b. mRNA 
c. ncRNA 
d. Proteasomes 

     *e.    snRNPs 
. 

25. 5'-2' phosphodiester bond is part of: 
a. Capping of mRNA 
b. Polyadenylation of mRNA 
c. Termination of translation 
d. Termination of transcription 

     *e.     RNA splicing 
 
26. When high temperature is used to denature DNA, the DNA is said to be: 

a. Supercoiled 
b. Annealed 
c. Hydrolyzed 
d. Renatured 

     *e.    Melted 
 

27. What are exons? 
a. The exons are the regions of genes that do not encode any information. 
b. The exons are the 5' untranslated region of genes 
c. The exons are the 3' untranslated region of genes 
d. The exons are regulatory sequences that enhance expression of genes 

     *e.    The exons are the regions of genes that encode information that ends up in mRNA 
 

28. Chromatin" is 
a. DNA-RNA complex that is isolated from eukaryotic chromosomes 
b. DNA-protein complex that is isolated from prokaryotic chromosomes 
c. DNA-RNA complex that is isolated from prokaryotic chromosomes 
d. Histone octamer 

     *e.    DNA-protein complex that is isolated from eukaryotic chromosomes 
 
 
 



29. The primer removal in DNA replication is: 
a. 3'-5' exonuclease activity of RNA polymerase 
b. 5'-3' exonuclease activity of DNA polymerase I 
c. 3'-5' exonuclease activity of helicase 
d. 5'-3' exonuclease activity of telomerase 

     *e.    3'-5' exonuclease activity of DNA polymerase I 
 

30. Cytosine Deamination is repaired by: 
a. Nucleotide excision repair 
b. Mismatch repair 
c. Recombination repair 
d. Polymerase chain reaction repair 

     *e.    Base excision repair 
 

31. What is the function of non-coding RNA (ncRNA)? 
a. Carries amino acids to ribosomes for incorporation into protein 
b. Components of ribosomes 
c. Splicing other RNA molecules 
d. Transcription proofreading 

     *e.    Controlling gene expression. 
 

32. Ahead of the transcription bubble, positive supercoils are created. This superhelical tension is 
relieved by: 

a. Helicase 
b. Topoisomerase 
c. Recombinase 
d. RNA polymerase 

     *e.    DNA Gyrase 
 

33. A nucleoside is composed of ribose as shown in the figure and a nitrogen base linked to the 
sugar. At what position on the sugar would the nitrogen base be linked at? 

 

 
a. 1 
b. 2 
c. 3 
d. 4 

     *e.    5 
 
 
 



34. Forces that destabilize the DNA double helix is: 
a. Van der Waals forces 
b. Hydrophobic interactions  
c. Stacking interactions  
d. Hydrogen bonding  

     *e.   Electrostatic interactions  

  
35. Above is a schematic of the molecule that inserts the fourth amino acid (a tryptophan) into 

the polymerase. What the schematic represents? And what are the nucleotides of the 
anticodon? A codon chart is found below. 

a. mRNA ACC 
b. rRNA TRP 
c. snRNA UUC 
d. hnRNA CCU 

     *e.    tRNA, CCA 



 

 
36. What is the most likely consequence of a mutation at the position indicated by the arrow in 

the above schematic of an hnRNA? 
a. None; this region has no possible function 
b. Aberrant splicing of the RNA 
c. The mRNA would be improperly capped 
d. The mRNA would be unstable and prone to degradation 

     *e.    Altered response to regulatory factors 
 

37. What is the purpose of RNA editing in different cells/tissues? 
a. Repair DNA damage 
b. Provide catalytic activity to RNA 
c. Proofread newly synthesized RNA 
d. Process RNA from inactive to an active form  

     *e.     Increase effective genetic diversity 
 

38. How long time it will take the ribosome to synthesize a polypeptide composed of about 1000 
amino acids? 

a. 1 second 
b. 30 seconds 
c. 2 minutes 
d. 10 seconds 

     *e.    1 minute 
 
 



39. In prokaryotes, the first amino acid incorporated into a protein is a formylated form of 
methionine called fMet. What is the function of this formylation? 

a. Protects the otherwise free amino end from reacting intramolecularly and terminating 
transcription. 

b. Directs the newly synthesized protein to its proper destination 
c. protects the newly synthesized protein from degradation by proteases 
d. Protects the newly synthesized protein and mRNA from degradation by proteases and 

nucleases 
     *e.   Protects the otherwise free amino end from reacting intramolecularly and terminating  
 translation 

40. During DNA replication, the primers used for leading and lagging strand initiation 
 must be removed by what kind of enzymatic activity? 

a. 3’ to 5’ exonuclease 
b. 3’ to 5’ endonuclease 
c. 5’ to 3’ endonuclease 
d. DNA glycosylase 

     *e.    5’ to 3’ exonuclease 
41. After replication, the enzymes of the mismatch repair pathway are able to identify 

 and repair mismatched bases in the newly synthesized DNA strand due to the delay in: 
a. Packaging 
b. Supercoiling 
c. Annealing with the parental strand 
d. Splicing 

     *e.    Methylation 
 

42. Which of the following processing events occurs in the generation of mature tRNA 
 molecules? 

a. Polyadenylation at the 3’ end 
b. Addition of a 5’cap 
c. Axon removal. 
d. Anticodon insertion  

     *e.    Covalent modification of bases 
 

43. Translation of the mRNA encoding the collagen polypeptide takes place on the 
 rough endoplasmic reticulum. Knowing where collagen polypeptides must ultimately 
 end up, you would predict which of the following features about collagen polypeptide being 
 synthesized and its  destination? 

a. It will be synthesized without leader sequence 
b. No cleavage of the leader sequence if present 
c. It will be inserted in the endoplasmic reticulum membrane 
d. It will stay in the cytoplasm 

     *e.    It will be in the lumen of endoplasmic reticulum to be finally secreted out of the cell 
 

44. Cancer cells avoid replicative aging by maintaining integrity of their Chromosome ends 
through increased activity of: 

a. Topoisomerase 
b. DNA polymerase 
c. Helicase 
d. RNA polymerase I 

     *e.    Telomerase 
 



45. The mRNA for the Alzheimer-related gene is 2400 nucleotides long when isolated 
 from neurons, but 2900 nucleotides long when isolated from glial cells. Genomic DNAs 
 isolated from the two cell types show the identical nucleotide sequence. Which of the 
 following mechanisms best accounts for the difference in the sizes of the mRNAs? 

a. Site-specific recombination 
b. degradation 
c. Post-translational modification 
d. Variations in terminal glycosylation 

     *e.    Alternative splicing 
 

46. There are 20 primary amino acids specified by the genetic code. Which step in the 
 translation process requires a separate and specific enzyme for each amino acid? 

a. Delivering aminoacyl-tRNAs to the ribosome 
b. Initiating translation 
c. Peptide bond formation 
d. Translocation of the ribosome to the next codon along the mRNA 

     *e.    Joining an individual amino acid to its specific tRNA 
 

47. Flow of genetic information from RNA to proteins in central dogma is: 
a. Splicing 
b. Replication 
c. Transcription 
d. Editing 

     *e.    Translation 
 

48. During translation in prokaryotes, the ribosome binds to 

a. The TATA box  
b. The mRNA cap  
c. The terminator sequence 
d. An enhancer sequence 

     *e.   The Shine-Dalgarno sequence 
 

49. The sequence of the 5' region of a bacterial gene (the non template strand is shown) and 

several of its mutants ( 1-5) which exhibit altered transcription activities is presented below. 

A DNA fragment which has either the wild type promoter region or one of its altered forms 

(mutants), was transcribed in vitro. The 5' end of the wild type mRNA is pppAUCAG…….. 

 
Which mutant of the following most effectively will inhibit transcription? 

a. 5 
b. 2 
c. 4 
d. 3 

     *e.    1 
 
  



50. Below are 210 consecutive base pairs of DNA that includes only the beginning of the 
sequence of gene X. The underlined sequence (from position 20-54) represents the promoter 
for gene X and the underlined and italicized sequence (from position 71-90) encodes the 
gene X ribosome binding (RBS) site. Transcription begins at and includes the T/A base pair at 
position 60 (bold) 

     
 

 
What are the first 4 amino acids encoded by gene X? A codon chart is found below 
a. N met lys arg leu C  
b. N met pro arg leu C 
c. N met arg val leu C 
d. N met arg arg gly C 

*e.   N met arg arg leu C 
 

 


