BIL 250 – Spring 2001







Krempels

EXAM I

Multiple choice (2 points each).  Choose the BEST answer to each question!

THE GENETIC CODE TABLE CAN BE FOUND ON THE LAST PAGE OF THE EXAM.

1.  You are a Mighty Scientist doing experiments to determine the precise function of the enzyme 


fumblase in wide receivers for the NFL.  You have found that in certain mutant wide receivers, 


fumblase is not present, though if you provide an intermediate nutrient, gatorade-3-phosphate, 


these mutants can produce fumblase and avoid embarrassing errors during the Super Bowl.  Your 


area of genetics is 


a.  evolutionary genetics

c.  classical genetics

e.  armchair quarterbacking


b.  genomics


d.  molecular genetics
2.  An ecologist studies the changing frequency of two alleles in a population of grasshoppers found 


only on Big Pine Key, FL.  This scientist is engaging in the study of


a.  biotechnology


c.  evolutionary genetics
e.  more than one of the above


b.  genomics


d.  population genetics
For questions #3-7, put the answers listed below in the proper order in the paragraphs below them.  (If you get these wrong, you might want to reconsider that bid for med school…)

a.  allele(s)
b  sister chromatid(s)

c.  locus/loci

d.  gene(s)
e.  homolog(s)


Once upon a time there was a Fine Young Chromosome.  On its long arm there existed a factor which controlled hair color in the organism in which this chromosome resided.  This factor was known as a(n)  
(D)

, and the exact place it is found on the chromosome was known as that factor's 
(C)

.  The hair color factor came in two different versions, one which coded for a functional enzyme that helped deposit melanin in the organism's hair, and another version which was only partially functional, and resulted in very little melanin deposition.  These two versions of the factor were known as 

(A)
, of that factor.


One day, the Fine Young Chromosome felt the stirrings of nature in its little helix, and before it knew what was happening, it had doubled itself to become a pair of 

(B)

.  It then performed a fine little dance in the cell in which it lived, and met up with a dashingly handsome chromosome that had all the same factors in all the same locations as the Fine Young Chromosome.  Having found this ideal 
(E)

, the Fine Young Chromosome lined up with its partner, played a little footsie crossing over, and ended up messing with its p53 gene.  The Fine Young Chromosome and its partner lived happily ever after (well, not forever) and produced oodles and scads of lovely little metastatic cells.  The End.

8.  A species of frog exists in wild populations in several very distinct forms.  The most common is 


solid, bright red.  Another is red with black spots, another is solid blue and another is green with 


yellow stripes.  There are no forms that appear "intermediate" between these colors and patterns, 


and the variation in color and pattern seems to be controlled by one gene.  Skin color in these frogs 


can be said to be 


a.  a continuous character

c.  a discontinuous character

e.  none of the above


b.  a polygenic trait

d.  a lethal trait

9.  Which of the following statements about a new, mutant allele (of an existing gene) is FALSE?


a.  It can never become the "wild type" allele in a natural population


b.  It is more likely to be deleterious than beneficial


c.  It may confer a selective advantage, depending on environmental context


d.  It is likely to be recessive to the wild type allele.


e.  all of the statements above are TRUE of a new, mutant allele

10.  You have unwound a strand of DNA and analyzed its nucleotide composition.  You've found that 


on one strand, the ratio of [Adenine and Guanine] to [Thymine and Cytosine] 6:1.  What is the 


ratio of purines to pyrimidines on the complementary strand?


a.  6 : 1
b.  12 : 1
c.  1 : 6
d.  3 :1

e.  need more information to determine

11.  Chromosomes may be described as metacentric, acrocentric, telocentric or submetacentric, 


depending on the location of the telomere.


a.  true

b.  false

c.  only on odd days, between 4:00 and 8:00am

12.  Two homologous chromosomes in the same nucleus


a.  are genetically identical to one another in every way


b.  always carry the same alleles for a particular gene


c.  always carry the same genes, though possibly in different forms


d.  do not exist until after "S" phase of mitotic or meiotic interphase


e.  More than one of the above is true of homologous chromosomes.

13. Which of the following is TRUE of DNA replication?


a.  Only deoxyribonucleotides (dATP, dCTP, dGTP and dTTP) are employed in the process


b.  No RNA polymerases take part in construction of the new DNA strand


c.  DNA ligase is responsible for forming peptide bonds between adjacent Okazaki fragments


d.  Incoming, new nucleotides are added to the 5' end of the growing strand 


e.  Okazaki fragments are formed only on the lagging strand, not on the leading strand

Questions 14 - 17 relate the following diagram.  The tubular things on the top portion of the diagram are sections of DNA which code for a functional enzyme.  The top DNA is the "wild type" gene, with all portions normal.  The next few have black spots which indicate the location of a single base-pair mutation (i.e., there is no frame shift).  The blob at the bottom of the diagram is the transcribed enzyme (in full tertiary structure) encoded by this gene, with mutations indicated.
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14.  Which of the mutations shown above is most likely to be a SILENT (neutral) mutation?


a.  m1

b.  m2

c.  m3

d.  m4

e.  m5

15.  Which of the above is likely to be a "leaky" mutation?


a.  m1

b.  m2

c.  m3

d.  m4

e.  m5

16.  What is the most probable effect of mutation 6?


a.  somewhat functional protein manufactured
d.  active site is rendered non-functional


b.  no protein manufactured due to m6 mutation
e.  need more information to determine 


c.  no effect; protein is functional



effect of m6
17.  In the case of mutation 5


a.  the active site of the enzyme has been rendered non-functional


b.  the enzyme is normal and functional


c.  the active site of the protein is partially functional


d.  the protein is not translated


e.  the mutant enzyme resembles Bob Hope's head.

18.  In rho-independent termination systems, the poly-U "tail" of the primary transcript bound to the 


poly A region of the DNA template


a.  may facilitate termination because of its relatively weak hydrogen bonding


b.  may serve as a signal to RNA polymerase to release the mRNA/DNA hybrid strand


c.  both of the above

Consider the diagram below of a DNA replication fork to answer questions #19 - 23
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19.  The enzyme which catalyzes formation of the phosphodiester bond linking the two nucleotides 


adjacent to the space marked "u" is


a.  primase



c.  DNA ligase


e.  a sigma factor


b.  DNA polymerase III

d.  DNA gyrase

20.  The grey (top) half of the DNA strand indicated "z" is


a.  the leading strand

c.  an Okazaki fragment
e.  ready for love


b.  the lagging strand

d.  an RNA primer

21.  Before they are bonded to new, incoming nucleotides, the template DNA strands indicated with 


an "x" are prevented from re-joining by the attachment of


a.  DNA helicase



c.  topoisomerase
e.  duct tape (good for 


b.  single-strand binding proteins

d.  DNA gyrase

(everything!)

22.  The enzyme labeled "Y" is a holoenzyme consisting of two main functional components, 
primase 


and helicase.  The function of the helicase component is to


a.  recognize the promoter and begin DNA synthesis


b.  create a primer of ribonucleotides


c.  prevent snarling of the DNA double helix just ahead of the Y junction


d.  denature the hydrogen bonds connecting the complementary bases on each strand


e.  remove RNA primers and replace them with DNA nucleotides

23.  Which of the incoming nucleotides shown below is closest to the correct position for it to be 


added to a growing Okazaki fragment on the DNA replication diagram above?
	a.  [image: image3.wmf]
	b.  [image: image4.wmf]
	c.  [image: image5.wmf]


24.  Which of the following is TRUE of plasmids?


a.  they are a type of very primitive virus


b.  they are always pathogenic


c.   some are known to confer antibiotic resistance on bacterial strains containing them


d.  they can replicate independent of living cells


e.  they are always beneficial to a host cell

25.  In eukaryotes, which of the following is NOT a way in which the primary transcript is modified 


before translation?


a.  removal of introns and splicing the remaining exons together.  


b.  addition of a poly-A "tail" to the 3' end, which may facilitate ribosome recognition


c.  addition of a 7-methylguanosine cap to the 5' end


d.  proofreading and editing of incorrectly paired bases


e.  all of the above are done to the primary transcript in eukaryotes

	Use the diagram of tRNA at the right to answer questions #26 - 29.

26.  The amino acid carried by this tRNA is


a.  valine

d.  leucine 


b.  histidine
e.  need more information to


c.  methionine

determine this

27.  The mRNA codon complementary to this tRNA's 
anticodon is


a.  in an unmixed codon family  


b.  in a mixed codon family


c.  is the start codon, AUG (5' ( 3')


d.  more than one of the above


e.  none of the above

28.  The base in the "Wobble" spot of this tRNA is


a.  C
b.  A

c.  U
29.  The unusual looping structure of this type of RNA


 is due primarily to


a.  modified covalent bonds in the sugar/phosphate 



"backbone"


b.  inverted repeats and palindromes


c.  unusual chemical properties of modified bases


d.  removal of introns


e.  enzymatic processing by snRNA-protein

 

complex
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30.  The "wobble" of a tRNA molecule refers to its


a.  ability to form very loose hydrogen bonds with the mRNA transcript


b.  third anticodon position having a less critical role in defining its amino acid than position 1 or 2


c.  ability to fold into three-dimensional shapes


d.  ability to attach to a number of different types of ribosomes


e.  ability to locate its complementary codon, even if it has mutated

31.  Which of the following organisms might you expect to have what is sometimes called "Eve's DNA"? 


a.  E. coli

b. archaebacterium

c.  virus
d.  plasmid
e.  monkey
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	32.  The molecule pictured at the left is


a.  an enzyme


b.  an amino acid


c.  a pyrimidine nucleotide


d.  a purine nucleotide


e.  a ribonucleotide

33.  The carbons indicated with arrows on the sugar


ring are numbered, in order of their lettering 
 (a,b,c)


a.  1', 3', 5'


b.  5', 3', 1'


c.  1, 3, 4


d.  1', 3', 4'


e.  1', 2', 3'


34.  A certain species of butterfly (HINT: a LEPIDOPTERAN!) has a sex-linked gene with two alternate 


alleles.  A male who is homozygous for the allele and has purple wings mates with a female 


expressing the wild type allele, black wings.  Which of the following is the sex/color ratio you would 


expect in their offspring?


a.  100% of male offspring will have black wings; 100% of female offspring will have purple wings.


b.  100% of female offspring will have black wings; 100% of male offspring will have purple wings.


c.  50% of male offspring will have black wings; 50% of female offspring will have purple wings.


d.  100% of offspring, either male or female, will have black wings.


e.  Two of the above are possible expected outcomes of this mating, depending on parental genotype.

(Remember:  Birds and lepidopterans have sex determined via the ZW system, in which the female has the heteromorphic sex chromosomes, and is more likely to exhibit Z-linked traits.)

35.  At the end of meiotic S phase, a normal, diploid cell contains


a.  four complete copies of the genome


b.  two homologous chromosomes that have undergone crossing over


c.  four copies of every gene, and up to two different alleles of each gene


d.  the same amount of DNA that it had at the beginning of S phase


e.  more than one of the above

36.  A prokayrotic chromosome


a.  is arranged in solenoid structure


b.  consists of DNA wound into nucleosomes


c.  has centromeres


d.  has telomeres


e.  none of the above

37.  The number of separate DNA molecules you would find in the head of a normal human sperm is


a.  1
b.  2

c.  23

d.  46

e.  92

38.  Some cancer cells have been found to have a flaw in the pathway which leads them from G1 
phase of mitosis into a quiescent stage known as


a.  S phase

b.  G0 phase
     c.  G2 phase
d.  M phase
    e.  interkinesis

39.  In eukaryotes, the nuclear chromosomes 


a.  encode some enzymes used in chloroplasts and/or mitochondria


b.  do not interact in any way with the organelle genome


c.  depend on mitochondrial DNA for some components of the ribosomes


d.  are very similar to those found in prokaryotes


e.  none of the above

40.  Bacteria in the genus Clostridium often contain a plasmid which encodes dangerous iota toxins 


that are secreted into the medium in which the bacterium lives.  Bacteria in the genus Salmonella 


contain dangerous toxins inserted into their plasma membrane.  Which of these genera 


produces endotoxins?


a.  Clostridium

b.  Salmonella

c.  both

d.  neither

41.  A region inside the nucleus of a eukaryotic cell stains darkly due to the presence of ribosomal 


components present in high concentrations in that region.  The region is


a.  the nucleolus


b.  formed around the NOR


c.  found in similar condition in the mitochondria and chloroplasts


d.  the site of ribosomal manufacture


e.  more than one of the above 

42.  In a meiotic cell, at what stage are the sister chromatids no longer genetically identical (i.e., 


when has crossing over begun)?


a.  leptonema

c.  pachynema

e.  more than one of the above

b.  zygonema

d.  synthesis

43.  In Pearl-eyed Dragons, only males exhibit a trait for bearded chins, the gene for which is 


located on the pseudoautosomal region of the Y chromosome.  Although the X chromosome 


has a homologous locus, the region  does not undergo crossing over.  This trait is best 


described as 


a.  hemizygous

c.  holandric



e. macho


b.  X-linked

d.  pseudohermaphroditic

44.  Many nuclear genes code for enzymes that are needed by the cell in quantities possible only if 


both alleles encode functional enzymes.  In some cases, a mutant form of such a gene will 


encode a non-functional version of the enzyme, resulting in only half the amount of necessary 


enzyme being produced.  Which of the following is true of such a scenario?


a.  A heterozygous individual suffers from haplo-insufficiency


b.  The mutant allele is dominant


c.  The mutant allele is said to have undergone a "gain of function" mutation


d.  two of the above


e.  all of the above

Consider the following to answer #45 - #47.

You are breeding roses that have a locus controlling petal color [either red (W) or white (w)] and another locus controlling whether the petals are simple (L) or lobed (l).  You have a true-breeding red, free-petal rose and a true breeding white, fused-petal rose.  Breeding them together, you get hundreds of seeds, and each one germinates and grows to be a big, healthy rose plant with lots of nasty thorns.

45.  What are the phenotypes of the F1 generation plants?


a.  25% red/simple, 25% red/lobed, 25% white simple, 25% white, lobed


b.  50% red/simple, 50% white, lobed


c.  50% red/lobed, 50% white simple


d.  75% red/simple, 25% white, lobed


e.  100% red/simple

46.  If you cross one of the F1 plants with its white, lobed parent, what are the expected genotypes 


of their offspring?


a.  25% WWLL, 25% WwLl, 25% WwLL, 25% wwll


b.  100% WwLl


c.  25% WwLl, 25% Wwll, 25% wwLl, 25% wwll


d.  50% WWLL, 25% WwLl, 25% wwll


e.  25% WWLL, 50% WwLl, 25% wwll

47.  The cross you performed on your roses in #48 is a


a.  dihybrid cross


c.  back cross


e.  all of the above


b.  test cross


d.  two of the above
	48.  In the pedigree shown at the right, what


 is the most likely mode of inheritance of 


the allele in question?


a.  autosomal dominant


b.  autosomal recessive


c.  Y-linked dominant


d.  X-linked dominant


e.  X-linked recessive
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49.  The Shine-Dalgarno sequence


a.  is found at the beginning of the mRNA transcript


b.  is relatively easy to denature, as it consists mostly of Adenines


c.  is found in the large ribosomal subunit


d.  allows RNA primase to position itself properly to begin transcription


e.  more than one of the above

50.  Which of the following has been suggested as evolutionary significance of introns 


and exons in eukaryotic mRNA?


a.  Introns may be evolutionary remnants of the early RNA enzymes


b. Introns may be parasitic/commensal DNA which moves about freely and is transcribed/



translated without regard for the host cell


c.  exons may represent the functional subunits of a protein product they encode 


d.  shuffling of exons could allow quick production of a huge variety of proteins


e.  All of the above are possible functions of introns and exons

And if you feel it might be helpful at any point, here's…

THE GENETIC CODE

	1st (5’)

             2nd
	U
	C
	A
	G
	3rd
(3’)

	U
	PHE

PHE

LEU

LEU
	SER

SER

SER

SER
	TYR

TYR

ochre (stop)

amber (stop)
	CYS

CYS

(stop)

TRP
	U

C

A

G

	C
	LEU

LEU

LEU

LEU
	PRO

PRO

PRO

PRO
	HIS

HIS

GLUN

GLUN
	ARG

ARG

ARG

ARG
	U

C

A

G

	A
	ILEU

ILEU

ILEU

MET (init)
	THR

THR

THR

THR
	ASPN

ASPN

LYS

LYS
	SER

SER

ARG

ARG
	U

C

A

G

	G
	VAL

VAL

VAL

VAL (init)
	ALA

ALA

ALA

ALA
	ASP

ASP

GLU

GLU
	GLY

GLY

GLY

GLY
	U

C

A

G


"I don't think God put me on this planet to judge others.  I think he put me on this planet to gather specimens and take them back to my home planet."



--Deep Thoughts by Jack Handey


