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Genetics Tutorial review questions for final exam -  with answers

1. In the absence of tryptophan, the trp repressor (TrpR) is:
a. Active and can bind to the operator
b. Active and cannot bind to the operator
c. Inactive and cannot bind to the promoter
d. Inactive and can bind to the operator
e. Inactive and cannot bind to the operator

2. Which components of the lac operon are cis acting?
a. Repressor
b. Promoter
c. Operator
d. CAP-cAMP
e. Lactose permease
f. a. and b.
g. b. and c.
h. a. and c. 

3. Rank the following components of the Lac operon in order of dominance: I+, Is, Oc, I-
a. Is > OC, Oc, I-
b. Is > I+ > I- > OC
c. Is > I+ > Oc > I-
d. OC > Is > I+ > I-
e. I- > Is >Oc > I+

4. RNA interference (RNAi):
a. Triggers degradation of RNA transcripts containing homologous sequences
b. Aborts translation of the principle open reading frame because of the presence of a smaller open reading frame upstream in the mRNA
c. Initiates the lytic cycle of the bacteriophage
d. Activates transcription in yeast cells
e. Activates alternative splicing in eukaryotes

5. Heavy methylation of DNA is associated with:
a. mRNA stability
b. High transcription rate
c. Low transcription rate
d. X chromosome inactivation
e. Programmed DNA rearrangement



6. Inducers stimulate mRNA synthesis by binding to the:
a. Co-repressor
b. Attenuator
c. Promoter
d. Operator
e. Repressor

7. The lac operon is highly expressed when:
a. Glucose is high and lactose is present
b. Glucose is high and lactose is absent
c. Glucose is low and lactose is absent
d. Glucose is low and lactose is present
e. A and D are correct

8. Which of the following best describes the expression of I-O+P+Z+Y+/ F’ I+
a. The lac genes would be expressed efficiently only in the absence of lactose
b. The lac genes would be induced efficiently in the presence of lactose and expressed efficiently in the absence of glucose
c. The lac operon would be induced efficiently in the presence of glucose and lactose
d. The lac genes would be expressed continuously in the absence of glucose and lactose
e. The lac operon would be expressed continuously in the presence of glucose and lactose

9. The effect of the CAP-cAMP complex on the lac operon is what type of system?
a. Inducible, negative control
b. Inducible, positive control
c. Repressible, negative control
d. Repressible, positive control
e. None of the above

10.  The expected phenotypic ratio of SsYy in a test cross is:
a. 9:3:3:1
b. 3:1
c. 1:2:1
d. 1:1:1:1
e. 3:1:1:3






11.  The gametes of a plant with genotype SsYy should have the haplotypes (e.g. in gametes):
a. Ss and Yy
b. SY and sy
c. SY, Sy, sY, and sy
d. Ss, Yy, SY, and sy
e. SS, ss, YY, and yy

12.  Four genes, ABCD, are linked. The recombination frequencies between the gene pairs are as follows: C-B 25%, D-B 50%, A-B 30%, C-D 25%, and A-D 80%.  What is the order of these genes on a chromosome? > Hint: the higher the recombination frequency, the further the genes are apart (opposite to co-transduction frequency)
a. ACDB
b. ABDC
c. DABC
d. DCBA
e. BACD

13.  Classical Mendelian genetics assumes which of the following?
a. Parental phenotypes are always inherited by their offspring
b. Allele expression may interact with an environmental variable
c. Environmental conditions determine phenotype expression
d. The genotype determines the phenotype expressed
e. Each allele always causes a phenotypic variant

14.  The allele frequency in the F2 of a classical monohybrid cross is:
a. 1:2:1
b. 0.5:0.5
c. 3:1
d. 1:1:1:1
e. None of the above

15.  Which of the following statements is closest to Mendel’s first law?
a. Usually, maternal and paternal alleles segregate equally into different gametes during meiosis
b. Different genes segregate above and below the equatorial spindle during sex cell production
c. Different alleles and different genes assort differently and equally into different gametes during meiosis
d. Different phenotypes are always in a 3:1 ratio
e. Different genotypes assort in a 1:2:1 ratio



16.  A map unit used in genetic recombination studies is the outcome of which of the following?
a. 1 chiasmata in 100 meiotic chromosomes
b. 2 chiasmata in 100 meiotic chromosomes
c. 4 chiasmata in 100 meiotic chromosomes
d. One single crossover between 2 markers
e. One double crossover between 2 loci

17.  Complementary DNA (cDNA) is different from DNA in that it is:
a. Is single stranded
b. Is double stranded
c. Contains no introns
d. Contains no exons
e. Synthetic

18.  Composite transposons can be recognized by which of the following characteristics?
a. Inverted repeats
b. Direct repeats
c. A pair of insertion sequences flanking and intervening gene
d. A pair of direct repeats flanking a transposase gene

19.  Which type of transposable element is only found in eukaryotes, and not prokaryotes?
a. Transposable elements that move by simple transposition
b. Transposable elements that move by replicative transposition
c. Retrotransposons, which move via an RNA intermediate
d. All of these
e. None of these

20.  Which of the following elements could be considered to be a complete “cut & paste” transposable element?
a. An insertion sequence that includes a transposase gene between terminal inverted repeats
b. A complete element that carries an antibiotic resistance gene
c. A replicative transposon that includes a reverse transcriptase gene with direct repeats
d. A retrotransposon containing long terminal repeats on both sides of a gene that codes for a reverse transcriptase
e. None of the above






21.  Inverted terminal repeats:
a. Are sites at which transposons are inserted
b. Are sites at which a transposase binds
c. Function as start and stop codon for transcription/translation
d. Code for structural genes
e. Do not have any significance

22.  Which enzyme do retrotransposons encode for that is essential for their function?
a. Transposase
b. Reverse transcriptase
c. P element
d. DNA polymerase
e. Ac/Ds element

23.  Which of the following is the main difference between simple transposition and replicative transposition?
a. In simple transposition, transposase catalyzes the removal and reintegration of the transposon, while transposase is not involved in replicative transposition
b. In simple transposition, a double stranded piece of DNA is moved from one site to another, while in replicative transposition a single strand is moved, leaving a single strand behind
c. Simple transposition requires DNA synthesis while replicative transposition does not
d. Replicative transposition requires DNA synthesis while simple does not
e. All of the above

24.  The effects of transposons do NOT include:
a. Disruption of gene expression
b. Prevention of gene expression
c. Occurrence of inversions
d. Occurrence of deletions
e. None of the above, as all are effects of transposition

25.  Associate each large scale mutation (L) with the right word (W)
Wild Type: 123456*789

L1 123487*659			W1 Deletion
L2 12356*789				W2 Paracentric inversion
L3 12783456*789			W3 Duplication
L4 123456*7889			W4 Pericentric inversion
L5 154326*789			W5 Insertion


26.  What is the consequence of a nonsense mutation?
a. Prevents DNA replication
b. Codes for the wrong amino acid
c. Deletes promoter region
d. Introduces a stop codon
e. None of the above

27.  What is the order of enzymes in base-excision repair mechanism if the first is on the left and last on the right?
a. DNA glycosylase, AP endonuclease, DNA polymerase, ligase
b. AP endonuclease, ligase, DNA polymerase, glycosylase
c. DNA polymerase, DNA glycosylase, AP endonuclease, ligase
d. DNA glycosylase, AP endonuclease, DNA polymerase, ligase
e. None of the above

28.  Which of the following techniques is used to study gene expression by detection of mRNA?
a. Southern blot
b. Northern blot
c. Western blot
d. Eastern blot
e. All of them are used to detect mRNA

29.  The expected frequency of the restriction site ‘GGCC’ in any long piece of DNA is:
a. 1/16
b. 1/81
c. 1/256
d. 1/625
e. Cannot be determined

30.  Which of the following DNA vectors can carry the largest fragment size?
a. Cosmid
b. BAC
c. Plasmid
d. YAC
e. All of the above

31.  Which of the following is NOT an advantage of cDNA libraries?
a. No repetitive sequences
b. Eukaryotic cDNA can be expressed in bacteria
c. Reveals the coding region of a gene
d. None of the above


32.  Which of the following is NOT a transposable element in eukaryotes?
a. Alu
b. LINES
c. Tn3
d. Ac/Ds
e. None of the above

33.  A LINE is an example of which type of transposable element?	
a. Simple transposon
b. Cut and paste
c. Retrotransposon
d. Complete transposon
e. None of the above

34.  Which of the following crosses results in dysgenic progeny in Drosophila?
a. Female M cytotype x Male P cytotype
b. Male M cytotype x Female P cytotype
c. Male P cytotype x Female P cytotype
d. Female M cytotype x Male M cytotype
e. Both a. and c.

35.  What enzyme recognizes non-bulky damage in base-excision repair?
a. DNA polymerase
b. RNA polymerase
c. Rad51
d. DNA glycosylase
e. DNA ligase

36.  In bacteria, the repair of DNA errors involving recA and lexA is:
a. Mismatch repair
b. Replication repair
c. SOS repair
d. UV response
e. None of the above

37.  T to C or A to G mutations are:
a. Transition mutations
b. Transversion mutations
c. Translation mutations
d. Transcription mutations
e. Conditional mutations



38.  Base substitutions in coding regions that result in changed amino acids are:
a. Conditional mutations
b. Transversion mutations
c. Missense mutations
d. Nonsense mutations
e. Silent mutations

39.  The activity of DNA polymerases that removes incorrectly incorporated nucleotides is called:
a. Proofreading repair
b. Photoreactivation repair
c. Error prone repair
d. Gap repair
e. Mismatch repair

40.  How many different mutations can result from a single base substitution in the unique tryptophan codon TGG? Classify each as silent, missense, or nonsense.
a. 3(1) TGG  AGG (2) TGG  GGG (3) TGG  CGG (4) TGG  TAG (5) TGG  TTG (6) TGG  TCG (7) TGG TGA (8) TGG  TGT (9) TGG  TGC
>> (4) and (7) = nonsense; rest are missense; no silent


b. 6
c. 7
d. 8
e. 9

41.  Part of a gene’s sequence is 5’-ATGACCGCTACA-3’. What is the first anti-codon that will bind to it?
a. 3’- AUG -5’ 
b. 3’- UAC -5’ 
c. 3’- ACA -5’ 
d. 3’- UGU -5’
e. 3’- CCG -5’

42.  Which of the following is true about the σ factor?
a. It is a subunit of RNA polymerase enzyme
b. It synthesizes mRNA
c. It recognizes and binds to the TATA box
d. It attracts other transcription factors
e. A, C and D are correct

43.  Which of the following correctly describes the function of tRNAs?
a. Form functional ribosomes
b. Synthesize mRNA
c. Transport the amino acids to the ribosome
d. Recognize and bind to the Shine-Dalgarno sequence
e. A and D are correct
44.  What amino acid sequence (N-term to C-term) does this mRNA strand code for (this represents the first half of the strand)? 5’-ACGUCCAAUGCGAAACUC-3’
a. Threonine-serine-asparagine-alanine-lysine-leucine
b. Leucine-lysine-alanine-asparagine-serine-threonine
c. Methionine-threonine-serine-asparagine-alanine-lysine-leucine
d. Methionine-leucine-lysine-alanine-asparagine-serine-threonine
e. Methionine-arginine-asparagine-serine(wobble)

45.  How is transcription terminated in eukaryotes?
a. The ribosome reaches the Shine-Dalgarno sequence and falls off the DNA strand
b. The RNA polymerase recognizes a termination sequence
c. Rho binds to the rut site, destabilizing the interaction between RNA polymerase and the DNA strand
d. TBP binds to the DNA causing the RNA polymerase to fall off the DNA strand
e. The RNA polymerase reaches a STOP codon and a release factor is incorporated into the mRNA

46.  What is the corresponding mRNA for a given DNA sequence:
ACCGGTTTAGCC
a. 3’ ACCGGUUUAGCC 5’Hint: According to the convention, DNA is always written in a 5’-3’ direction (coding/non-template strand)

b. 3’ TGGCCAAAUCGG 5’
c. 5’ ACCGGUUUAGCC 3’
d. 5’ ACCGGTTTAGCC 3’
e. 5’ TGGCCAAAUCGG 3’

47.  Choose the answer that has these events of protein synthesis in the proper sequence.
1. An aminoacyl-tRNA binds to the A site
2. A peptide bond forms between the new amino acid and a polypeptide chain
3. tRNA leaves the P site, and the P site remains vacant
4. A small ribosomal subunit binds with mRNA
5. tRNA translocates to the P site

a. 1, 3, 2, 4, 5
b. 4, 1, 2, 5, 3
c. 5, 4, 3, 2, 1
d. 4, 1, 3, 2, 5
e. 2, 4, 5, 1, 3






48.  What is the most logical sequence of steps for splicing foreign DNA into a plasmid and inserting the plasmid into a bacterium (left = first step - right = last step)?
I. Transform bacteria with recombinant DNA molecule
II. Cut the plasmid DNA using restriction enzymes
III. Extract plasmid DNA for bacterial cells
IV. Hydrogen-bond the plasmid DNA to nonplasmid DNA fragments
V. Use ligase to seal plasmid DNA to nonplasmid DNA

a. I, II, IV, III, V
b. II, III, V, IV, I
c. III, II, IV, V, I
d. III, IV, V, I, II
e. IV, V, I, II, III

49.  Bacteria containing recombinant plasmids are often identified by which process?
a. Examining the cells with an electron microscope
b. Using radioactive tracers to locate the plasmids
c. Exposing the bacteria to an antibiotic that kills cells lacking the resistant plasmid
d. Removing the DNA of all cells in a culture to see which cells have plasmids
e. Producing antibodies specific for each bacterium containing a recombinant plasmid

50.  Hemophilia in humans is due to an X-chromosome mutation. What will be the results if a normal non-carrier female marries a hemophilic male?  
a. Half of the daughters will be normal and half the sons will be hemophilic
b. All the sons will be normal and all the daughters will be carriers
c. Half the sons will be normal and half hemophilic, and all the daughters will be carriers
d. All the daughters will be normal and all the sons will be carriers
e. None of the above

51.  A human female heterozygous for a recessive, sex-linked trait causing grey hair marries a normal male. What proportion of their male progeny will have grey hair?
a. 100%
b. 75%
c. 50%
d. 25%
e. 0%





52.  In humans, the relationship between the alleles of the ABO blood group gene is an example of:
a. Complete dominance
b. Epistasis
c. Incomplete dominance
d. Co-dominance
e. a. and b.
f. a. and c.
g. a. and d.

53.  If trait A has dominant-recessive alleles and trait Q has co-dominant alleles, what would be the expected phenotypic frequency for offspring homozygous for trait A and the intermediate phenotype for trait Q, when you cross AaQq x aaQq?
a. 1/4
b. 1/2
c. 3/8
d. 1/8
e. None of the above

54.  The trihybrid cross SsWwYy is testcrossed and the frequency of progeny phenotypes are shown below:
Swy – 2000
SWy – 100
SWY- 4
swy – 3
sWy – 500
swY – 102
sWY – 2050
SwY – 512

	What can you conclude from these observed frequencies?
a. None of the genes are linked
b. The 3 genes are linked and SWY and swy are the parental gametes
c. The 3 genes are linked and W is between S and Y
d. The 3 genes are linked and sWy and SwY are the parental gametes
e. The 3 genes are linked and W is more closely linked to S than it is to Y








55.  Associate the correct term (T) with their definition (D):
	T1 Parental gametes		
	T2 Chiasmata
	T3 Centromere
	T4 Map units
	T5 Interference

	D1 The joint between two sister chromatids
	D2 Frequency of recombination depends on distance between loci	
	D3 The unrecombined product of meiosis
	D4 Crossover reducing the occurrence of another crossover
	D5 The crossing between two homologous chromosomes

56.  Based on the phenotypes observed in this 3-point testcross, what is the map units between      genes a and b?

Phenotype	# Offspring
+ + +		       33
+ + c		       4a. 29 mu
b. 8 mu
c. 37 mu
d. 0.35 mu
e. 0.29 mu


+ b +		     324
+ b c 		     140
a + + 		     139
a + c		     319
a b +		       5
a b c 		      36	                      
		1000 (total progeny)  


57.  Put the following gene cloning steps in the correct order:
A. Extract and digest the DNA fragment of interest and the appropriate vector with specific restriction endonucleases
B. Transform into host organism and identify positives using selectable markers
C. Grow positive transformants and extract DNA
D. Ligate DNA fragment and vector

a. A > B > D > C
b. B > A > D > C
c. A > C > D > B
d. A > D > B > C
e. D > A > B > C



58.  After 2 hours of doing PCR, how many dsDNA do you expect to have if each cycle takes 10 minutes?
a. 1024
b. 200
c. 12
d. 4096
e. None of the above

59.  A piece of linear DNA is cut with EcoRI and a student sees one 5 kb band on the gel. When the same fragment is cut with SacI, there is a 2 kb band and an 8 kb band. If this DNA is cut with both EcoRI and SacI, what will he expect to see on the gel?
a. 3 bands: 2 kb, 5 kb, and 8 kb
b. 2 bands: 5 kb and 8 kb
c. 1 band: Black Eyed Peas
d. 3 bands: 2 kb, 3 kb and 5 kb
e. None of the above

60.  A DNA sample containing plasmid pBR322 was digested by enzyme PstI and analyzed by gel electrophoresis method. We assume that all of the plasmids were completely digested. Which of the following is the expected result we would observe on the gel?
[image: ]
A. 1 DNA fragment, size 4.4kb
B. 2 DNA fragments, size 2.2 kb and 2.2kb
C. 1 DNA fragment, size 2.2 kb
D. It depends on the size of the foreign fragment
E. Ampicillin resistance would be expressed




61. A restriction endonuclease that recognizes a 6 bp sequence is used to digest a 3000 kb genome. What will be the approximate average fragment size in this digestion?
a. 1300 bp
b. 4000 bp
c. 2 x 106 bp
d. 1 million bp
e. Impossible to tell

62.  Which of the following methods is used to analyze proteins in a sample?
a. PCR 
b. Southern Blot
c. Northern Blot
d. Western Blot
e. RFLP
63.  Associate the correct term (T) with their definition (D):
T1 Gene Cloning   
T2 EcoRI
T3 cDNA
T4 Endonucleases	
T5 Southern Blot

D1 Detection of presence of specific DNA fragments after digestion.
D2 Enzymes that break internal phosphodiester bonds within DNA 
D3 Insertion of foreign DNA into a vector for replication in a host.
D4 First Restriction Enzyme identified in Escherichia coli strain Ry13
D5 Reverse transcribed mature mRNA molecule

64.  Why do vectors contain two antibiotic resistance genes?
a. To ensure that only the bacteria containing the vector grow
b. To screen for bacteria with a vector
c. To screen for bacteria with a plasmid and identify the fraction with a foreign fragment
d. To screen for bacteria without a vector
e. To isolate bacteria without a plasmid and screen for those with a plasmid

65.  Place the following PCR steps in the correct order:
1. Increase the temperature to 74C for extension
2. Denature the double stranded DNA at high temperature (90C)
3. Decrease the temperature for complementary base pairing between primers (annealing)
4. New DNA strands are synthesized with the dNTPs and DNA polymerase
5. Newly synthesized DNA strands act as templates

a. 2-3-1-4-5 
b. 3-1-2-4-5
c. 3-2-5-4-1
d. 5-2-3-1-4
e. 2-1-3-4-5

66.  Which enzymes are required for cDNA synthesis?
a. Reverse transcriptase, RNAse H
b. Reverse transcriptase, RNAse H, DNA pol I, DNA ligase
c. RNA pol I, DNA ligase
d. Reverse transcriptase, RNA pol II
e. Reverse transcriptase, transposase




67.  Good cloning vectors must possess all but which of the following qualities?
a. They should possess their own ORI
b. They should be readily accepted by the cloning host
c. They should be easily manipulated
d. They should be capable of carrying a significant piece of donor DNA
e. They should be resistant to restriction endonucleases

68.  Complementary DNA (cDNA) is a useful technique for inserting eukaryotic DNA into a bacteria because:
a. It is single stranded and easier to insert into the bacteria
b. It is double stranded and easier to be incorporated into the bacteria
c. It does not contain exons
d. It does not contain introns 
e. It does not contain repetitive sequences that could confuse the bacteria


69.  Which of these statements about RNA and DNA is true?
a. Both use deoxyribose
b. Both use a code consisting of 4 different possible bases
c. Both regularly appear in double-stranded form
d. Both use uracil
e. None of the above is true

70. Which of the following is NOT correct?
a. Introns are non-coding regions and are removed from mRNA during the splicing process
b. There are two ways to terminate the translation process in prokaryotes: the Rho-dependent termination and the Rho-independent termination
c. 7-methylguanosine is added to the 5’ end of the mRNA in eukaryotic transcription
d. Shine-Dalgarno sequence is located in the 5’ UTR region
e. None of the above

71.  Translation initiation in prokaryotes starts at ________ and amino acids are attached to tRNAs by enzymes called_________.
a. TATA box, aminoacyl-tRNA synthetase
b. Shine-Dalgarno, aminoacyl-tRNA transferase
c. TATA box, aminoacyl-tRNA transferase
d. Shine-Dalgarno, aminoacyl-tRNA synthetase
e. Shine-Dalgarno, aminoacyl-tRNA



72.  A peptide has the sequence NH2-phe-pro-lys-gly-phe-pro-COOH.  Which of the following sequences in the coding strand of the DNA could code for this peptide?
a. 3’ UUU-CCC-AAA-GGG-UUU-CCC-5’
b. 3’ AUG-AAA-GGG-TTT-CCC-AAA-GGG-5’
c. 5’ TTT-CCC-AAA-GGG-TTT-CCC-3’
d. 5’ GGG-AAA-TTT-AAA-CCC-ACT-GGG-3’
e. 5’ ACT-TAC-CAT-AAA-CAT-TAC-UGA-3’

73.  Relate the terms with the respective definition (one term cannot be assigned):

	A1: TBP		B1: binds to the -10 & -35 regions, positioning RNA pol II
	A2:  Sigma factor	B2: helps assemble the RNA pol II
	A3: Wobble codon	B3: Part of TFIID
	A4: 80s ribosome	B4: Translation machine in eukaryotes
				B5: loose base pairing at the 5’ end of the anticodon

74.  The charged initiator tRNA binds initially to the _________ in protein synthesis.
a. 3’ end of the mRNA
b. UGA base sequence of mRNA
c. P site
d. A site
e. E site

75.  Where in prokaryotic cells is DNA transcribed into RNA?
a. Cytoplasm
b. Nucleus
c. Golgi
d. Vacuole
e. Plasma membrane

76.  Which type of RNA includes the anticodon sequence?
a. mRNA
b. rRNA
c. tRNA
d. snRNA
e. siRNA

77.  What are the first three amino acids of this polypeptide if this is the template strand? 5’ ACG GCA ATG GTA CAT AAT CGC GGT 3’
a. methionine-tyrosine-histidine
a. threonine-alanine-isoleucine
b. methionine-valine-histidine
c. tryptophan-arginine-STOP
d. cysteine-arginine-aspartic acid
78.  If there is 20% T in the DNA double strands, how many G would you expect in this DNA?
a. 10%
b. 15%
c. 20%
d. 25%
e. 30%

79.  Which of the following is NOT directly involved in DNA replication?
a. Helicase
b. Topoisomerase
c. DNA polymerase II
d. Single-strand binding protein
e. DNA B

80.  Termination of amino acid synthesis by the ribosome:
a. Requires the action of uncharged tRNAs that recognize the STOP codons in the mRNA
b. Requires the termination codons AUA and UAU
c. Requires release factors that recognize STOP codons
d. Requires secondary structures such as hairpins
e. None of the above

81.  In prokaryotic translation, the initiation factors IF1 and IF2:
a. Function to insure that the initiator tRNA inserts at the P site of the ribosome
b. Act to connect the initiator tRNA to N-formylmethionine
c. Hydrolyze GTP to insure the association of the initiation factors to the ribosome
d. Hydrolyze ATP to provide energy to the translation process
e. Are not involved in prokaryotic translation, only eukaryotic

82.  Which of the following is the correct prokaryote translation initiation sequence (> means before)? 
i) binding of Shine-Dalgarno sequence to the small ribosome subunit
ii) recruitment of the large subunit
iii) IF1 and IF3 recruit the small ribosome subunit
iv) IF2 recruits fMet tRNA
v ) Initiation factors dissociate from ribosome 

A.  i > ii > iii > iv > v
B.  iii > iv > i > v > ii
C.  ii > iv > iii > i > v
D.  iv > ii > iii > i > v
E.  None of the above

83.  Which of the following best describes the mode of bacterial transformation?
a. The process of direct contact between a bacterial cell containing a fertility factor (F+) plasmid and a bacterial cell without this plasmid (F-), whereby the F+ plasmid DNA is transferred into the recipient through fusion
b. The transfer of DNA from one bacterial cell to another by a phage
c. Modification of one bacterial cells genome by external application of DNA of a different genotype, whereby the bacterial cell takes up this exogenous DNA and incorporates it into its genome
d. R plasmids that encode for multiple resistances are transferred rapidly from one bacterial cell to another bacterial cell

84.  In a transduction experiment, you cross a donor pro+ leu- ampsensitive with a recipient, pro- leu+ ampresistant and select for pro+.  Of the unselected markers, 79% were leu- and 21% leu+; and 30% ampsensitive and 70% ampresistant.  Which unselected marker is closer to pro+?
		a. Leu is closer to pro
b. Amp is closer to pro
c. Both leu and amp are equally as close to pro
d. Cannot be determined

85.  Assuming the entire Hfr chromosome is transferred, what is the gene order for Hfr2?

[image: Macintosh HD:Users:user:Desktop:HFR.tiff]      a. A, R, Q, B
b. B, A, R, Q
c. B, Q, R, A
d. Q, R, A, B
e. Hfr1, B, Hfr3, Q, R, A



86.  It is rare for a recipient to become a donor in HFr x F- crosses, because:
a. F factor is transferred first
b. F factor is transferred last
c. F factor is not transferred at all
d. F factor is transferred but does not integrate into the F- chromosome




87.  If one F+ donor cell is mixed with 20 recipient F- cells, eventually how many cells will be become donors?
a. 10
b. 20
c. 15
d. 5
e. 0

88.  In an interrupted mating experiment, four Hfr strains of E. coli were derived form one F+ strain.  The following results show the insertion order of each gene in each strain into a recipient F- strain.
	Strain 1: pur+ his+ pro+ ampr
	Strain 2: pro+ ampr tyr+ iso+
	Strain 3: asp+ iso+ tyr+ ampr
	Strain 4: iso+ asp+ pur+ his+

What is the order of the genes in the original F+ strain?
a. pur, his, tyr, pro, amp, iso, asp
b. pur, his, pro, amp, tyr, iso, asp
c. amp, tyr, iso, asp, his, pro, pur
d. pur, his, amp, asp, tyr, pro, isp

89.  Which of the following strains is prototrophic?
a. thr- leu+ met+
b. thr+ leu+ met-
c. thr+ leu+ met+
d. thr- leu- met+
e. None of the above

90.  The distances between bacterial genes as determined by interrupted conjugation experiments (interrupted mating) are measure in:
a. Recombination frequency
b. Centimorgans (cM)
c. Percentage of a genome
d. Minutes
e. Micrometers








91.  Which of the following best describes the mode of bacterial conjugation?
a. The process of direct contact between a bacterial cell containing a fertility factor (F+) plasmid and a bacterial cell without this plasmid (F-), whereby the F+ plasmid DNA is transferred into the recipient through fusion
b. The transfer of DNA from one bacterial cell to another by a phage
c. Modification of one bacterial cells genome by external application of DNA of a different genotype, whereby the bacterial cell takes up this exogenous DNA and incorporates it into its genome
d. R plasmids that encode for multiple resistances are transferred rapidly from one bacterial cell to another bacterial cell

92.  Which of the following is used to insert DNA into plants?
a. P element
b. IS element
c. Ti vector
d. F factor
e. None of the above

93. What are the components involved in Sanger DNA sequencing?
a. DNA template, primers, dNTP, ddNTP, DNA Pol
b. ddNTP, DNA template, primer, DNA pol
c. dNTP, DNA template, primer, DNA pol
d. dNTP, DNA template, DNA pol
e. dNTP, ddNTP, DNA template, primer DNA pol, DNA ligase

94. Which of the following is an example of reverse genetics?
a. Mutating a gene in yeast and observing a non-wild type phenotype
b. Transforming E.coli with the human insulin gene
c. Amplifying the B-globin gene using PCR
d. Discovering the gene that is involved in a particular disease
e. Sequencing a gene

95. Which of the following are true for a sequencing reaction?
a. ddNTPs are added in excess
b. RNAseH is required 
c. dNTPs are added in excess
d. an RNA probe is required
e. oligoT is required






96. Associate the correct term (T) with their definition (D):
T1 Proteomics			D1 Find similarities and differences between two genomes.
T2 Bioinformatics		D2 Study of the complete set of proteins an organism makes.
T3 Functional Genomics		D3 Study of the genetic composition of a genome.
T4 Structural Genomics 		D4 Use of computer programs for the comparison of sequences.
T5 Comparative Genomics	D5 Study of the genetic expression of a genome.

97. A cDNA version of a gene always includes
a. codons for a mature mRNA.
b. sequences corresponding to promoters.
c. sequences corresponding to introns.
d. 5' untranslated leader sequence

98. A DNA fragment is sequenced by Sanger method, which uses four dideoxynucleotides (ddNTPs). The figure below shows the DNA bands after gel electrophoresis analysis. Which of the following is the sequence of the target or template DNA fragment?
ddATP
ddTTP
ddCTP
ddGTP




















A. 5’-TCCGTACGTCCATGAG-3’
B. 5’-AGGCATGCAGGTACGC-3’
C. 5’-CTCATGGACGTACGGA-3’
D. 5’-GAGTACCTGCATGCCT-3’
E. None of the above


99. ___________ is the most effective technique for inserting a transgene into mammals, and is characterized as _______________.
	a. Microinjection; injecting transgene into pronuclear egg
	b. Gene therapy; injecting transgene into pronuclear egg
	c. Somatic cell therapy; injecting transgene into all cells
	d. Germ line therapy; injecting transgene into blastocyst-stage germ cells
	e. Ti plasmid; injecting transgene into pronuclear egg via a plasmid

100. To create recombinant plants, the portion of the Ti plasmid from Agrobacterium tumefaciens that inserts into a chromosome is called _________ and you can screen for inserts by ______________.
	a. Ti DNA; antibiotic resistance
	b. T-DNA; antibiotic resistance
	c. The entire Ti plasmid inserts into the plant chromosome; DNA probing
	d. T-DNA; mRNA probing
	e. Tumor-inducing DNA; DNA probing

101. After digesting a DNA fragment by EcoRI enzyme, 5 digested products were obtained (A, B, C, D and E). These DNA fragments were then digested by PstI enzyme and analyzed by gel electrophoresis. According to the bands on the agarose gel (see the figure below), the DNA fragments A, B, C, D and E were put into order. Which of the following is the correct order of these fragments?
   A
   B
    C
   D
   E
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A. C-E-A-B-D
B. E-D-B-A-C
C. A-B-D-E-C
D. B-A-C-D-E
E. D-B-A-C-E
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