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Circle the best single letter choice for each of the following questions before transferring
your answers to your computer sheet. Note: Questions have 3, 4 or 5 choices.

1. Some people do not understand how viruses are different than bacteria; they just call them
all “bugs”. Which of the following components would be found in bacterial cells but not in
influenza virus?

A. RNA

B. Enzyme

C. Ribosome

D. Both B and C are correct

2. Why would a drug that binds and inactivates influenza hemagglutinin (HA) have the effect of
slowing down virus infection?

It would inhibit sialic acid synthesis.

It would prevent the binding of viral particles to cells.

It would block the action of RNA polymerase.

It would inhibit secretion of viral proteins by the endoplasmic reticulum.

oowp

3. When does genetic reassortment occur in influenza viruses?

When several types of virus infect the same host at the same time.

When the virus infects birds and then swine and then humans.

When the virus moves genes from one host to another (e.g. swine to humans).
. When the many chromosomes from one virus recombine during RNA replication.

oowp

4. Humans have been called “the world’s greatest evolutionary force”. Our use of vaccines
against influenza has affected the evolution of this virus by providing an advantage to certain
strains. Which strains would have such an advantage?

Strains with a decreased mutation rate.
Strains that are Tamiflu-resistant.
Strains that are highly lethal.

Strains with novel surface antigens.

oowp

5. The Miller-Urey experiment investigated the possible abiotic synthesis of biologically
important compounds. What did the experiment find?

. That biologically important polymers could be synthesized in the absence of O..
. The chemical basis for the origin of homochirality.

. That DNA can be synthesized abiotically.

. That amino acids can be synthesized in the absence of an enzyme.

OO wm>X

6. Old biological ideas are frequently changed by new discoveries. Which of the following “old”
ideas was changed by the discovery of ribozymes?

All forms of life contain nucleic acid.
All proteins are encoded by genes.

All biological catalysts are proteins.
All proteins are made on ribosomes.

oowp
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7. Which of the following statements about the history of the Earth is correct?

1. It took approximately 600 million years before life developed on Earth.

2. The nitrogen of the first nucleotides was probably derived from atmospheric ammonia (NHs).
3. Life developed on Earth before the atmosphere contained O,.
4

Stromatolites are fossil evidence for the presence of animal life.

A. 1,2and 3

B. 1and 3

C. 2and 4

D. 4 only

E. 1, 2, 3 and 4 are correct

8. Which of the following statements about the origin of life on Earth is correct?

The discovery of extremophiles supported the theory of Panspermia.

Proteins are thought to have evolved before RNA.

Hydration shells allow proteins to interact independently of their overall charge.
RNA is thought to be more resistant to degradation than DNA.

Both A and C are correct.

moowy

9. Which characteristic of chiral compounds is illustrated by the drug Thalidomide?

Chiral partners can be homochiral.

Two molecules can be chemically, but not biologically, identical.
Living systems synthesize chiral molecules as racemic mixtures.
Both B and C are correct.

oowp

10. Which property of oxygen contributes to hydrogen bonding?

strongly hydrophobic
strong polarity
high electronegativity
. positive charge

oowp
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. How does the Transit Method detect extrasolar planets?

By measuring the gravitational interactions between a star and an orbiting planet.
By directly observing planets using powerful optical telescopes.

By measuring periodic changes in the apparent brightness of a star.

None of the above is correct.

oowp

12. Which of the following is a potential explanation of the Fermi Paradox?

Distances between advanced civilizations may be very small.

Our galaxy probably contains millions of advanced civilizations.

Communication technology may be incompatible between civilizations.

The value of the term “flI” in the Drake Equation is much higher than current estimates.

oowp
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13.

moowy

Which of the following statements regarding the search for extraterrestrial life is correct?

1. Chances are that any civilization we communicate with will be more advanced than ourselves.
2. Liquid water has been found on Mars.

3. Planet formation is thought to be a natural consequence of star formation.

4. In the Drake Equation, N denotes the number of advanced civilizations in the universe.

1,2 and 3

1and 3

2 and 4

4 only

1, 2, 3 and 4 are correct

moowy

. Which characteristic is shared by all enzymes that make DNA?

Can make RNA by substituting uracil for thymine.
Require an anti-parallel template strand.

Are active at replication forks.

Extend the 3’ end by binding new bases to the OH group.

PN

1,2 and 3

1and 3

2 and 4

4 only

1, 2, 3 and 4 are correct

. T
. Cannot predict in advance.

Nnwm>

.In the diagram at right, DNA synthesis will fill in the gap.

Which base will be added first? : 3
Al T IC G G| |IC (A (T| Al Al Al IC Al G (T
G |

H88 S U RV

oowp

. What characteristic would you expect of an enzyme that makes DNA from an RNA template?

The enzyme would be error-prone.

The enzyme would be active in replisomes in nuclei, mitochondria and chloroplasts.
The enzyme would be called an "RNA-dependent DNA polymerase”.

The enzyme would be making covalent bonds with uracil instead of thymine.
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17. Several enzymes are active at any given DNA replication fork. Which one breaks the sugar-
phosphate backbone of RNA?

A. Helicase
B. Ligase
C. Primase
D. DNA polymerase I

18. Assume that the section of whale chromosome shown below is replicated by a replisome
approaching from the right.

Which strand will be the template for discontinuous synthesis?

5 ATCGTTAGGCCTTAGC &
3’ TAGCAATCCGGAATCG %’

A. Top
B. Bottom
C. Cannot predict in advance.

19.In what way is telomerase different than most other enzymes that make DNA?

It extends 5’ ends of DNA in order to replace lost primers.
It is only active on one end of a given chromosome.

It makes the same DNA sequence, over and over.

. It uses RNA nucleotide triphosphates to make DNA.

oowp

20. Picture a cell in its final round of the cell cycle before entering meiosis. Which of the following
would be more plentiful at the end of S phase relative to the beginning?

new combinations of alleles.
homologous pairs.
chromatids.

replication “bubbles”.

oowp

21.The lecture on mitosis used some striking, multicoloured, images created by a microscopy
technique called “immunofluorescence”. This technique uses a specially fluorescent antibody
that binds onto specific proteins in a cell.

Which protein must an antibody bind to in order to identify the mitotic spindle?

keratin
tubulin
actin
chromatin

oowp

Student number Code 111 Code 111 Code 111 Code 111




October *09 Bio 1222 Page 5 of 11

22. Despite appearing regularly as “X” shapes in biology textbooks, chromosomes only take on
such morphology when they are highly condensed.

During which phase of the mitotic cell cycle would you most likely observe “X" shaped
chromosomes?

G2 of interphase
prophase
metaphase
anaphase

oowp

23.What role do kinetochores play in the “inheritance of sameness”?

They provide a site of attachment for microtubules to separate chromatids properly.
They ensure that mistakes made during DNA replication are repaired.

They prevent cycling of G, cells into mitosis until all chromosomes are replicated.
They provide multiple locations for replication to begin on very long chromosomes.

oowp

24.The common goldfish has 50 pairs of homologous chromosomes. How many chromatids
would there be in a cell at metaphase of meiosis II?

A. 200
B. 100
C. 50
D. 25

25.The goldenrod gall was dissected in class to reveal a white insect larva. What biological
principle was this demonstration illustrating?

Plants have stem cells.

Plant cells can be stimulated to re-enter the cell cycle from Gg.

Plant cells and insect cells have the same cell cycle checkpoints.

When infected by insect larvae, plant cells can shorten their S phase and replicate DNA quickly.

oowp

26. If a given haplotype is found at a specific locus on a particular chromosome, then what would
you expect to find at this same locus on the corresponding homologous chromosome?

Nothing. Organisms have only one copy of each haplotype.

The same genes in the same order, but perhaps a different allele for each.
The same alleles, but in a different combination.

A different collection of genes coding for the same traits.

oowp

27. For the pedigree of MaryJane’s family given at right, what is the O
likelihood that “Brother 1” has the HLA genotype 1,3?

1/4 Father Mother
2/4 3,4

2/3
[] &

Can't tell without knowing genotype of deceased father.
Brother 1 Brother2 MaryJane

2.3 1,3

moowy
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28. Recall that histocompatability data revealed MaryJane to be composed of two separate cell
lines originally derived from two separate fertilizations. She was therefore a tetragametic
chimera. She had given birth to at least one child derived from each of the two cell lines.

If you could observe MaryJane’s cells going through meiosis to make gametes, what would
you see?

Twice as many chromosomes pairing in meiosis I.

Twice as many gametes produced; twice as many eggs released each month.
Twice as many alleles in each gamete.

Nothing unusual.

oowp

29. This picture of a “humanzee” is a fake image making fun of the
possibility of creating a human/chimp hybrid.

How would a human/chimp hybrid be different from a
human/chimp chimera?

A. Only the hybrid would have human and chimp chromosomes in
the same cell.

B. Only the chimera would show a smooth blend of human and

chimp characteristics such as skin colour.

Only the hybrid could make functional gametes.

Only the chimera would be diploid.

Only the hybrid would resemble Denis Maxwell.

moo

30. If a mutant strain of bacteria is auxotrophic, what is it unable to do?

Change one allele to another by mutation.
Recombine with other mutant strains.
Resist infection by bacterial viruses.
Manufacture certain amino acids.

oowp

31. Transformation is one of the mechanisms by which DNA from a bacterial donor comes into
close proximity with that of a recipient.

How does the donor DNA get into the recipient cell?

It is taken up directly from the environment.

It is carried by a transposon.

It is pulled through cell-to-cell contact by an F factor.
. It is transported inside the head of a virus.

oowp

32. Which of the following is not a feature of bacterial genetic exchange mediated by
the F factor?

Cell to cell contact.

Integration into bacterial chromosome.

Transfer of donor chromosomal alleles into recipient cell.
Death of the donor cell.

oowp
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33. Given the donor and recipient genotypes at bio® arg leu*  Donor DNA fragment
right, how many recombination events would —
be necessary to create a bio* arg* leu* . .
recipient? " b g

leu-

\ Recipient
| _Chromosome

moow®
DO PN

34. During conjugation, the circular chromosome of a bacterial donor is replicated by a “rolling
circle” mechanism that is different than the usual DNA replication “bubble” that occurs during
binary fission.

How is the synthesis of chromosomal DNA during conjugation different than synthesis of
chromosomal DNA during binary fission?

A. During conjugation, the “origin” of replication is on the F factor; during binary fission, the
“origin” of replication is on the bacterial chromosome.

B. During conjugation, only one strand, the one in the recipient, is replicated; during binary
fission both strands are replicated at both ends of the bubble.

C. During conjugation, no RNA primers are needed; during binary fission a primer is needed
for each Okazaki fragment.

D. During conjugation, the two replication forks are in different cells; during binary fission the
two forks are in the same cell.

35.In the life cycle of a typical flowering plant, which stage is both multicellular and diploid?

gamete

gametophyte

spore

sporophyte

Both C and D are correct.

moowy

36. Sometimes meiosis II is said to be “just like mitosis”. Which of the following characteristics is
common to both meiosis II and mitosis?

Separation of identical chromatids into separate cells.
Chromosome number is the same before and after cell division.
No immediately preceding S phase.

Separation of homologues into different daughter cells.

oowp

37.The synaptonemal complex is a protein structure that forms between homologous
chromosomes as they pair for recombination during meiosis. At which particular stage of
meiosis would you expect to see this complex?

S Phase
Prophase I
Metaphase I
Metaphase II

oowp
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38.

Consider an organism with the following genotype AABbCc (homozygous for one gene,
heterozygous for two genes). If all three genes are on different chromosomes, how many
different combinations of alleles will be created by independent assortment?

A. 2
B. 3
C. 4
D. 6
E. 8

39. Although recombination events can occur at any spot along paired homologues, sequences
closer to the end of chromatids are more likely to recombine than those nearer the
centromeres.

What would be the effect of this difference in recombination frequency along the length of
chromatids?
A. There would tend to be more telomere repeats nearer the ends of chromatids.
B. Genes would be further apart nearer the ends of chromatids.
C. Map distances (centimorgans) between genes would be longer nearer the ends of chromatids.
D. Genes nearer the ends of chromatids would suffer more mutation.

40. Imagine that, in a terrible case of bad luck, both copies of chromosome 4 inherited by your
father carried serious mutations (affecting different genes.). However, in a case of
tremendous good luck, genetic recombination created a “repaired” chromosome 4, having
neither of the original mutations. You now carry this repaired, mutation-free, chromosome 4.
When did the recombination take place to create the repaired chromosome?

A. When your father was a newly fertilized zygote.
B. When you were a newly fertilized zygote.

C. When you made gametes by meiosis.

D. When your father made gametes by meiosis.

41. This karyotype is for a woman with Turner’s Syndrome. Notice the one X chromosome rather
than the usual two. Assume that this person arose from fusion of a normal gamete with an
aneuploid gamete that was missing the X chromosome. This aneuploid gamete must have
resulted from a failure to partition chromosomes properly at some point during meiosis in the
woman’s parents.

When might this failure in chromosome }gg% 5 & 5 ) .
partitioning have occurred that resulted in the ( "% %%}] ﬁ}ﬁ% Eﬁﬁf
aneuploid gamete lacking the X chromosome? T e BE wm oo
1. meiosis I in this woman’s mother. ;ﬁ%ﬁ, ﬁé@ 3@3@ %Q@ g}ﬁ“{) %% ?}5‘%
2. meiosis I in this woman’s father. . o , — ; \
3. meiosis II in this woman’s mother. AR Ad e R} B KR
4. meiosis II in this woman'’s father. e gl At
WK xx Sodb  dodd 3%
A. 1,2and 3 T ;
B. 1and 3
C. 2and 4
D. 4 only
E. 1, 2, 3 and 4 are correct
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42. Which of the following images depicts the chromosomes in a G, cell from a diploid organism
with 4 chromosomes and a genotype of YyDd?

Note that each line represents one double helix of DNA; each circle is a centromere.

A. B.
Y D Y D
O ()] o) o
y d
) L i d
C. D
Y d Y D W d
O U o [
Yy D Y D Y d
B — & I & B

43. Consider an organism with the genotype AA Bb Cc DD (two genes homozygous, two genes
heterozygous). If all four genes are carried on the same chromosome, how many different
gametes could this organism make?

moowp
OO h~N

44, A recessive mutant allele, black, causes a very dark body in Drosophila (fruit flies) when
homozygous. The normal colour is grey.

What will be the expected distribution of offspring from a cross of
a black female with a grey male (whose father was black)?

1/2 black: 1/2 grey

all black

all grey

3/4 grey: 1/4 black

Can't tell without knowing the genotype of the grey male’s mother.

moowp
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45.Mendel found that full pods (C) were dominant to constricted pods (c), while round seeds (R)
were dominant over wrinkled seeds (r) in pea plants. (Recall that all of the traits studied by
Mendel assort independently.)

What is the likelihood that a dihybrid full, round plant (Cc Rr) would be produced from
parents with the genotypes Cc Rr and Cc rr?

A 1/2
B. 1/4
C. 1/8
D. 9/16

46.A research article mentioned in class claimed that the “wrinkled seed” allele (r) used by
Mendel results from a transposon inserting into the gene coding for a particular starch
branching enzyme.

Why is this new “wrinkled” allele (r) recessive to the “round” allele (R) such that Rr plants
have “round” seeds?

A. Insertion of the transposon increases the amount of DNA in the r allele. Therefore, it
cannot pair properly with the R allele during meiosis in Rr plants.

B. The r allele arose from a mutation. Mutations are rare; therefore the new allele is rare.
Rare alleles are recessive. Therefore, Rr plants would be “round”.

C. In Rr plants, insertion of the transposon causes the r allele to make an abnormal product
that is inhibited by the normal product produced by the R allele.

D. Insertion of the transposon makes it impossible for the r allele to produce a functional
enzyme product. However, the single R allele makes enough functional enzyme product to
make Rr plants “round”.

47.In a classic case of one gene affecting the expression of another, recessive alleles at the
“Bombay” gene (hh) inhibit the expression of the alleles of the ABO blood type gene. As a
result, affected people (hh) all show “0” blood type regardless of their i*, i® and i alleles.
Individuals with at least one normal Bombay allele (H) express their blood type alleles as
expected.

For two parents, both with AB blood (i* i®) and heterozygous for the Bombay allele (Hh),
what is the chance that they will have a child with Type A blood?

A. O

B. 1/16
C. 3/16
D. 6/16
E. 12/16
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48.When homozygous, a certain mutation in a Drosophila gene, called “drop dead”, results in flies
that begin to walk erratically, fall over, and then die rapidly. Heterozygous flies are normal.

What would be the proper notation for the wild-type allele of this gene?

drd®
drd
Drd*
Drd

oowp

49.For the chromosomes shown below, which pair of genes is “linked in trans”?

A. Q/qand T/t Q T m
B. Q/q and M/m —_— —
C. T/tand M/m — —
D. B and C are both correct. q t M

50.In rabbits, black colour (B) is dominant to brown (b), while full colour (C) is dominant to
chinchilla (€). The genes controlling these traits are linked. Black, full colour rabbits that are
heterozygous for both traits are crossed with brown, chinchilla rabbits.
The results are shown below:

Number Phenotype
16 brown, chinchilla
19 black, full
31 brown, full
34 black, chinchilla

What is the map distance (cM) separating these two genes?

A. 35
B. 0.35
C. 65
D. 0.65
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