
Genetics 2005 Exam 2                                                         Please put name on back 
 
 1. (2 points) Five ordered asci from Neurospora crassa are illustrated here, along with 

the genotype of each ascospore. Classify each ascus as showing either first-division 
segregation (I) or second-division segregation (II) with respect to the allele pairs A, a 
and B, b, and also classify each configuration of ascospores as parental ditype (PD), 
nonparental ditype (NPD), or tetratype (TT): 
 
The asci are from the cross     C d x c D  
                                                                     locus C            locus D     PD/NPD/TT      
 
1)  C D  C D  C D  C D  c d  c d  c d  c d      
 
2)  c D  c D  C d  C d  c d  c d  C D  C D 
 
3) c d  c d  C d  C d  c D  c D  C D  C D 
 
4)  C d  C d  c D  c D  c D  c D  C d  C d 
 
5)  c D  c D  c D  c D  C d  C d  C d  C d 
 
 

 2. (2 points) If you crossed Ab x aB, and 50% of the resulting asci were of type 1 
below, and 50% were of type 2 below,  
1) Ab Ab Ab Ab aB aB aB aB 
2) aB aB aB aB Ab Ab Ab Ab 
what would you conclude about:  (Explain your logic for each) 
a) the map distance between the two genes? 
 
b) the map distance between each gene and its centromere?  
 
c) Are the two genes on the same chromosome or different chromosomes?  
 
 

 3. If a piece of DNA lacks an origin of replication, what is the piece of DNA unable to 
do? 

 A) be transcribed 
 B) assemble the pilus 
 C) be replicated 
 D) recombine 
 
 



 4. What function does 3'-5' exonuclease activity allow a polymerase to perform  
 A) proofreading 
 B) strand extension 
 C) prevent DNA strand from becomming tangled 
 D) DNA replication 
 
 
 5. Replication of the eukaryotic chromosome is initiated at 

 A) single site. 
 B) two sites. 
 C) 10 sites. 
 D) multiple sites. 
 
 
 6. In DNA replication, the lagging strand is 

 A) the  DNA strand that is synthesized as a continuous unit. 
 B) the DNA strand synthesized in short fragments that are ultimately joined together. 
 C) single-stranded RNA primers used in DNA synthesis. 
 D) the template strand from which the new strand is synthesized. 
 E) None of the above. 
 
 
 7. An exonuclease is an enzyme that can 

 A) remove a terminal nucleotide in a polynucleotide chain. 
 B) connect two fragments of DNA together. 
 C) cut DNA at a site-specific sequence. 
 D) catalyze DNA synthesis. 
 E) produce an RNA primer for DNA synthesis. 
 
 
 8. The mode of DNA replication in which a circular parent molecule produces a linear 

branch of newly formed DNA is called 
 A) rolling-circle replication. 
 B) q replication. 
 C) discontinuous replication. 
 
 
 9. The chemical bonds in DNA by which the sugar components of adjacent nucleotides 

are linked are called 
 A) hydrogene bonds. 
 B) peptide bonds. 
 C) phosphodiester bonds. 
 
 



 10. What problem in DNA replication does the primosome solve? 
 A) prevents tangling of the DNA 
 B) DNA polymerases can only extend an existing strand 
 C) joins okazaki fragments 
 D) replication is 5'-3' 
 
 
 11. Circle all of the following steps is necessary for joining the Okazaki fragments in 

eukaryotes? (after the fragments are produced) 
A) separate strands with helicase 
B) extend strand with polymerase 
C) unwind primer with RPA 
D) create primer 
E) join fragments with DNA ligase 
F) terminate replication with a dideoxynucleotide 
G) break down primer with RPA 
 
 

 12. When the products of a meiotic division in a Aa heterozygous genotype are in some 
other ratio than the expected 1A:1a, they are said to result from _____________. 

 
 
 13. Genecists use the shotgun method when they want to  

 A) get really drunk 
 B) sequence a very large amount of DNA, such as a whole genome 
 C) raise money for research 
 D) stop DNA replication with a dideoxynucleotide 
 
 
 14. After heteroduplex DNA is created, mismatch repair may cause _____ 

 A) recombination 
 B) gene conversion 
 C) gene regulation 
 D) heterochromatin 
 
 
 15. Two sister chromatids are normally joined by the 

 A) chromosome. 
 B) centromere. 
 C) chiasma. 
 D) telomere. 
 E) chromocenter. 
 
 



 16. (4 points) What is the function of each of the following? Place the letter for the 
correct description next to each item. 
SSB  ____ 
telomerase  ____ 
helicase  ____ 
Okazaki fragments  ____ 
DNA polymerase delta  ____ 
Pol I  ____ 
gyrase ____ 
origin of replication  ____ 
primosome  ____ 
DNA ligase  ____ 
 
 
A) separate the two strands of DNA 
B) remove RNA primer in prokaryotes one nucleotide at a time, and replace it with 
DNA 
C) where replication begins 
D) strand extension in eukaryotes 
E) create an RNA or RNA/DNA primer 
F) prevent single stranded DNA from renaturing 
G) join two fragments of DNA 
H) DNA produced on the lagging strand 
I) adds DNA to the ends of the chromosomes 
J) cuts double stranded DNA to releive tension and prevent tangling 
 
 

 17. Which type of DNA is most likely to have genes that are transcribed? 
 A) euchromatin 
 B) heterochromatin 
 C) highly repetitive DNA 
 D) B and C 
 
 
 18. Which of the following types of genes might be considered "middle repetitive" 

 A) telomeres 
 B) polypeptides 
 C) polymerase genes 
 D) ribosomal genes 
 
 



 19. The DNA in the chromosome of E. coli is 
 A) linear. 
 B) supercoiled and organized into a set of looped domains. 
 C) clustered near the centromere. 
 D) associated with histones. 
 E) heterochromatin. 
 
 
 20. In most eukaryotic genomes, the DNA consists of 

 A) unique, or single-copy sequences. 
 B) highly repetitive sequences. 
 C) middle-repetitive sequences. 
 D) A and B 
 E) A and C 
 F) A, B, and C 
 
 
 21. During interphase, when genes are being expressed, how is most of the DNA 

packed? (how densely packed is it) 
 A) 30nm fiber 
 B) 100nm fiber 
 C) 300nm fiber 
 D) beads on a string 
 
 
 22. A circular DNA molecule that is not over-twisted in either direction is said to be 

 A) covalently closed. 
 B) relaxed. 
 C) linear. 
 D) supercoiled. 
 E) none of the above 
 
 
 23. The histone molecules 

 A) represent the special type of topoisomerase enzymes. 
 B) are associated only with the chromocenter in polytene nuclei. 
 C) are negatively charged. 
 D) are highly conserved evolutionarily (similar in different orgainsims) 
 
 

 24. Heterochromatin is usually found near what part of the chromosome? 
 A) centromere 
 B) telomeres 
 C) supercoils 
 D) A and B 
 E) B and C 



 
 
 25. The chromosome designation 11p refers to 

 A) the long arm of chromosome 11. 
 B) a partial deletion of chromosome 11. 
 C) a specific band on chromosome 11. 
 D) an inversion on chromosome 11. 
 E) the short arm of chromosome 11. 
 
 
 26. How many Barr bodies would be present in white blood cells of an individual with 

karyotype 48, XXYY? 
 A) 0 
 B) 1 
 C) 2 
 D) 3 
 E) 4 
 
 
 27. In snuffleopod mammals, females have splotches of blue and splotches of yellow 

fur. Males are always yellow or blue, but never splotchy. What chromosome is this 
color gene most likely to be on?  The colors are most visible when the animals spend 
too much time at the bar. 

 A) 1 (the biggest) 
 B) Y 
 C) X 
 D) 21 (the smallest) 
 
 
 28. Which are mechanisms of dosage compensation? 

 A) Shut down gene expression in one X of XX females 
 B) Double gene expression in the X of XY males 
 C) Inversions 
 D) Barr body 
 E) A and C 
 F) C and D 
 G) A, B and D 
 
 
 29. Individuals that are heterozygous for a translocation produce 

 A) the normal number of gametes. 
 B) about one-half as many gametes as normal. 
 C) about one-fourth as many gametes as normal. 
 D) about one-tenth as many gametes as normal. 
 E) no gametes. 
 



 
 30. After conjugation between an F+ and an F- E. coli,  

 A) the F+ cell becomes F- 
 B) both cells will be F- 
 C) both cells will be F+ 
 D) B and C 
 
 
 31. The following pair of chromosomes is present in an inversion heterozygote. * marks 

the placement of the centromere. 
* A B C D E F G 
*  a  b  f  e  d  c  g 
If a crossover event takes place between genes D and E in meiosis, what will the 
resulting products look like? 
 
 

 32. (2 points) Define the following terms as they relate to chromosome structure: 
a. Deletion 
b. Duplication 
c. Translocation 
d. Inversion 
 
 

 33. How did the 1918 flu arise (what two things combined to give rise to this deadly 
version of the flu)? 

 
 
 
 
 34. Why are DNA and histones attracted to each other? 
 
 
 
 
 35. Why are there people with trisomy 21, but not with trisomy 1? 
 
 
 
 
 
 
 36. In the Meselson-Stahl experiment, why was the density of DNA half-way between 

that of N14 DNA and N15DNA after one generation? 
 
 
 



 
 
 37. Why do dideoxynucleotides prevent further strand extension in DNA replication? 
 
 
 
 38. Explain the importance of using small amounts of dideoxynucleotides in the 

dideoxy method of DNA sequencing. 
 
 
 
 
 
 
 
 
 
 
 39. Describe the role of telomerase in telomere formation.  Draw a picture if it helps. 
 
 
 
 
 
 
 
 
 
 
 
 
 40. Two trees of different species but the same genus have a diploid number of 28. 

Hybrids between the two trees are sterile. Breifly explain why the hybrids are sterile 
and devise a way to produce fertile hybrids. 

 
 



Answer Key - Malamute:Users:dewolf:Desktop:teaching:exams:exam2.qf.ef 
 

 1.                                                                           locus C               locus D        
PD/NPD/TT      
 
1)  C D  C D  C D  C D  c d  c d  c d  c d                I                         I                        
NPD            
 
2)  c D  c D  C d  C d  c d  c d  C D  C D                II                       II                        
TT              
 
3) c d  c d  C d  C d  c D  c D  C D  C D                 II                       I                          
TT          
 
4)  C d  C d  c D  c D  c D  c D  C d  C d                II                       II                         
TT          
 
5)  c D  c D  c D  c D  C d  C d  C d  C d                I                        I                           
PD          
 
 
 
 

 2. a) All asci are parental ditypes (PD), so there is no recombination between the two 
genes (0cM) 
b) All asci are 1st order division, so there is no recombination between either gene 
and its centromere (0cM) 
c) Since there is no recombination between the two genes, they must be on the same 
chromosome 

 3. C  
 4. A  
 5. D  
 6. B  
 7. A  
 8. A  
 9. C  
 10. B  
 11. B, C, E, G in any order 
 12. gene conversion 
 13. B  
 14. B  
 15. B  
 16. SSB  _F___ 

telomerase  _I___ 
helicase  __A__ 
Okazaki fragments  _H___ 



DNA polymerase delta  __D__ 
Pol I  __B__ 
gyrase __J__ 
origin of replication  __C__ 
primosome  __E__ 
DNA ligase  __G__ 
 

 17. A  
 18. D  
 19. B  
 20. F  
 21. A  
 22. B  
 23. D  
 24. D  
 25. E  
 26. B  
 27. C  
 28. G  
 29. B  
 30. C  
 31. ∑A B C D e f b a ∑ - dicentric; g c d E F G - acentric. 
 32. a. A missing chromosomal region is called a deletion.  

b. A chromosomal region present twice per haploid genome is known as a 
duplication.  
c. A chromosomal aberration resulting from the interchange of parts between 
nonhomologous chromosomes is called a translocation.  
d  A region of a chromosome with the reversed linear order of genes, as compared to 
the normal order, is an inversion. 

 33. Bird flu and human flu - human flu acquired polymerase genes from bird flu 
 34. DNA has a negative charge, and histones have a positive charge 
 35. Chromosome 1 has more genes, so trisomy 1 is lethal. A fetus with trisomy 1 would 

be spontaneously aborted  
 36. semiconservative DNA replication. After one round of DNA replication, each DNA 

strand consisted of one old strand of DNA (with N15) and one newly synthesized 
strand of DNA (N14 DNA). Therefore the density was halfway between that of N14 
DNA and N15DNA 

 37. dideoxynucleotides lack the 3' OH which is necessary to form the phosphodiester 
bond between nucleotides in a growing strand 

 38. Dideoxynucleotides lack a 3' OH group, which is essential for attachment of the next 
nucleotide in a growing DNA strand. Therefore, incorporation of a 
dideoxynucleotide terminates further synthesis of the strand. The use of a small 
amount in a sequence reaction ensures that the probability of incorporation of a 
dideoxynucleotide instead of a normal nucleotide in any particular site is low and 
therefore, a set of fragments is produced. 

 39. Telomerase works by adding tandem repeats of a simple sequence to the 3' end of a 



DNA strand at the tips of eukaryotic chromosomes. Telomerase self-primes this 
reaction via an internal short stretch of an RNA molecule that contains sequences 
complementary to the repeated DNA element, which along with associated proteins, 
constitutes the telomere. As the repeating telomere sequence is being elongated, 
DNA replication occurs to synthesize a partner strand. 

 40. The hybrid is most likely sterile due to chromosome differences between the tree 
types that interfere with normal meiotic pairing. By creating an allotetraploid hybrid, 
normal pairing in meiosis would be possible and the hybrid would be fertile. 


