TEST 1 SAMPLE QUESTIONS Bio2581b 
Please note that the Biology 2581b course changes every year - some years in small ways, other years in larger ways.  In this file you will find samples from old exams.   The samples will represent useful questions to go through in preparing for tests and the final exam.  However, there is no guarantee that the questions on your test will follow any of these 'model' questions.  Answers are given at the bottom of the file.
1.  During your summer job at Virotech, you isolate a previously unknown virus. Analysis of its genome reveals that it is composed of a double stranded DNA molecule containing 14% T (thymine). Based on this information, what would you predict the %C (cytosine) to be?

a.
14%

b.
28%

c.
36%

d.
72%

e.
Cannot be determined from the information given.

2. Which of the following has the capacity to store the most information.
 (PLEASE NOTE: i) Twenty different amino acids can be used to construct polypeptide chains ii) the English alphabet has 26 letters, iii) a binary system has only 2 characters).
a.
A DNA sequence composed of 36 nucleotides. 

b.
A polypeptide chain composed of 31 amino acids.

c.
A 24 character message written using the English alphabet.

d.
A message of 164 characters written in binary.

e.
All of the above have equal capacities to store information.

3. 
In the Hershey and Chase experiment designed to determine the molecule of heredity, what was radiolabeled with 35S? 


a.  
protein

b.  
DNA

c.  
mRNA

d.  
rRNA

e.  
None of the choices are correct.

4.  The chromosome can be considered a dynamic organelle for the _______________ of DNA. 


a.  
expression

b.  
segregation

c. 
 replication

d. 
 packaging

e. 
All of the choices are correct.

5.  A diploid nucleus of Drosophila melanogaster contains about 2x108 nucleotide pairs.  Assume that all the nuclear DNA is packaged into nucleosomes.  How many molecules of histone H3 would be required to package the DNA.
a. 
1x106
b. 
2x106
c. 
4x105
d. 
2x108
e. 
1x108
6.  In 1952, Robert Corey, and Nobel laureate Linus Pauling proposed a triple-helix  model for the structure of DNA.  This model was later shown to be incorrect.  Which of the following experimental results are not consistent with the triple-helix model.

a. 
Chargaffs rule.

b. 
Griffith’s demonstration that mixtures of heat killed S strains and live R strains could cause lethal infections in mice.

c. 
Hershey and Chase’s demonstration that DNA, and not protein, was injected into host bacterial cells when infected by bacteriophage.

d.
 Both B and C are inconsistent.

e. 
Both A and C are inconsistent.

7. Which of the following accurately describes the results of Avery's experiments that defined "the active principle" (derived from heat killed S strains) that was capable of transforming living R cells into virulent S cells.

a.
the  “active principle” was present in a purified sample that contained almost nothing but DNA

b. 
protein digesting enzymes did not affect the ability of the “active principle” to transform living “R” cells to virulent “S” cells.

c.
the extraction of lipids by ultracentrifugation did not affect the ability of the “active principle” to transform living “R” cells to virulent “S” cells.

 activity

d.
DNA-digesting enzyme, DNase, destroyed the ability of the “active principle” to transform living “R” cells to virulent “S” cells.

e.
all the above are accurate.

8. Which of the following molecules would be in the most energetically favourable state to allow for the initiation of transcription.

a. 
a negatively supercoiled, circular dsDNA molecule

b. 
an overwound, linear ds DNA molecule

c. 
a bacterial plasmid exhibiting (+) superhelicity

d. 
a circular ds DNA molecule with neither (+) or (-) superhelicity

e.  
All of the above would be in an equally favourable state.

9. In a certain breed of plants, dark green is determined by the dominant allele "G" and light green is determined by the recessive allele "g". The heterozygote shows 75% penetrance of the dark green phenotype. In a cross of Gg × Gg individuals what phenotypes would be expected in 400 progeny plants? 


a.
 250 dark green; 150 light green

b.  
250 light green; 150 dark green

c.  
400 dark green

d. 
175 dark green; 225 light green

e.  
none of the above are correct

10.  Your aunt Bertha is a judge in a civil trial where a young man is attempting to prove that he is the illegitimate child of a very wealthy old man who has recently died. He wishes to be included in the distribution of his wealth. After considering all the testimony about how this person was conceived, the key evidence seems to come down to one fact. The wealthy man and the mother of the young man are both deaf but the young man is not. Therefore the lawyer of the family argues that this proves the wealthy man is not the father.  Your aunt Bertha comes to you for advice.  What do you tell her?

a. 
The lawyer is correct, it would be impossible for the young man to be the son of the wealthy man.

b. 
The lawyer is wrong, this evidence in fact proves that the young man must indeed be the son of the wealthy man.

c. 
The lawyer is wrong, despite this evidence it would still be possible for the young man to be the son since the son may develop deafness later in life.

d. 
The lawyer is wrong, the mother and father simply may be homozygous recessive for mutations in different genes leading to deafness.  

e. 
The lawyer is correct, but only if the son does not develop deafness later in life.

11. In rats, the gene for the pigment (P) is dominant to no pigment (p). The gene for black (B) is dominant to the gene for cream (b). If a pigment gene (P) is absent, genes B and b are inoperative and the rats are albino in colour.  Predict the genotypes and phenotypes of the F2 of a cross between a black rat homozygous for the (B) and (P) alleles, and an albino homozygous for cream.  Assume that the two genes are not linked.


a.  9 black: 7 albino

b. 13 black: 3 albino

c. 15 albino: 1 black

d  9 black: 3 albino: 1 cream

e.  9 black: 3 cream: 4 albino

12.  During Meiosis, a number of important processes occur; place the following events in chronological order:

i) Sister chromatids separate; ii) Chiasma visible; iii) Ploidy number reduced; iv) Homologous chromosomes separate; v) Independent assortment

a.
 i, ii, iii, iv, v

b.
ii, v, iv, iii, i

c. 
ii, i, v, iv, iii

d.
i, ii, v, iv, iii

e. 
v, ii, iv, iii, i

13. _______ -form DNA spirals to the right and is the major form of naturally occurring DNA molecules. 


a.  
A

b 
B

c.  
D

d.  
Y

e.  
Z

14.  You are making a physical map for the unsequenced genome of the Poison Dart Frog.  You identify three markers (J, K and L) on chromosome 2.  Given the following data for a three point test cross, what is the correct order of these three markers along the chromosome?

JKL
72


JkL
2

jkl
67 


Jkl
103

JKl  
557


jKl
1


jKL
99 


jkL
582

a. 
JKL

b. 
KJL

c. 
KLJ

d. 
LJK

e. 
Two of the above are correct

15.  Mutations in the GAL80 gene in yeast result in the continuous expression of the GAL1, GAL7, and GAL10 genes, even in the absence of galactose. This genetic evidence suggests that the wild-type GAL80 gene product acts as a(n) 


a.  
transcriptional repressor.

b.  
promoter element.

c.  
enhancer element.

d.  
transcriptional activator.

e.  
RNA polymerase.

16. You perform a testcross with a female fly who is heterozygous for three marker genes with known distances; white eyes (w), yellow body colour (Y) and miniature wings (m).  Calculate the degree of interference in this region if you observe a double recombination event between markers w and m 1.5% of the time. 

[image: image1.wmf]MUTANT

1

2

3

4

5

6

7

8

8

(

-

)

(

-

)

(

-

)

(

-

)

(

-

)

(

-

)

(

+

)

(

-

)

7

(

+

)

(

+

)

(

+

)

(

+

)

(

+

)

(

+

)

(

-

)

6

(

-

)

(

-

)

(

-

)

(

-

)

(

-

)

(

-

)

5

(

-

)

(

-

)

(

-

)

(

-

)

(

-

)

4

(

-

)

(

-

)

(

-

)

(

-

)

3

(

-

)

(

-

)

(

-

)

2

(

-

)

(

-

)

1

(

-

)


a.
+1.3

b.
-0.5

c.
-1

d.
+0.5

e.
+1

17. 
The critical step in the regulation of most bacterial genes occurs _____________. 


a.  
during the initiation of transcription.

b.  
at release of mRNA.

c.  
during translation.

d.  
post-translationally.

e.  
None of the choices are correct.

18.  You are a researcher comparing the nonhistone and histone chromosomal proteins of chromatin isolated from human fibroblasts and frog fibroblast cells.  Which of the following statements would be true of the analysis:

a. 
A higher proportion of histone H1 would be found in frog fibroblast cells.

b. 
A higher proportion of histone H2B would be found in human fibroblasts.

c.  
The non-histone proteins isolated from frog would be highly similar to the non-histone proteins isolated from human fibroblasts.

d.  
The histone proteins isolated from frog would be highly similar to the histone proteins isolated from human fibroblasts.

e.  
None of the above statements are accurate.

19. In the genotype presented below, what will the expression phenotype for β-galactoside permease be (I+P+OcZ-Y-A+/I+P+O+Z-Y+A-)? 


a.  
constitutive

b.  
inducible (ON in the presence of lactose; OFF in the absence of lactose)

c.  
absent

d.  
lethal

e.
none of the above are correct

20. 
The primary function of basal transcription factors is to 


a.  
repress transcription initiation of a particular gene.

b.  
assist in associating RNA polymerase with the promoter element.

c.  
increase transcription by binding enhancer sequences.

d.  
activate RNA synthesis at origins of replication.

e.  
regulate activity of DNA polymerase II

21. You perform the following testcross using three markers in the plant Arabidopsis thaliana:

H/h  RFLP1/RFLP2  Y/y  x  h/h  RFLP2/RFLP2  y/y

If you observe offspring with the following frequencies, what is the map distance between the H and RFLP loci?

H  RFLP1  Y
452 


h  RFLP1  y
42

h  RFLP2  y
496 


H  RFLP2  y
6941 


h  RFLP2  Y
883


H  RFLP1  y
857 




H  RFLP2  Y
35 


h  RFLP1  Y
7011

a. 
17.0 mu

b. 
10.9 mu

c. 
16.1 mu

d. 
23.3mu

e.
 6.1 mu

22. Which of the following strains will produce β-galactosidase constitutively, and maintain normal induction of the permease and transacetylase? 


a.  
I+OcZ+Y-A-/I+O+Z-Y+A+
b.  
I+O+Z+Y+A+/I+O+Z-Y+A+
c.  
I+OcZ-Y+A+/I+OcZ-Y+A+
d.  
I+OcZ+Y+A+/I+OcZ-Y+A+
e.
None of the above.

23.  Proteins that undergo reversible changes in conformation when bound to another molecule are called ________________. 

a.  
reverse proteins.

b.  
allosteric proteins.

c.  
regulatory proteins.

d.  
activator proteins.

e.  
inhibitory proteins.

24. Which of the following is not true of enhancer DNA sequences? 


a.  
They contain the TATA box regulatory element.

b.  
They retain function if their nucleotide sequence is inverted.

c.  
They can be more than 10 kilobases from the gene they regulate.

d.  
They may increase gene transcription levels upon binding by an activator.

e.  
All of the above are true.

25.     Which of the following is not true of DNA? 


a.  
It is acidic.

b.  
It contains deoxyribose.

c.  
It is found in cell nuclei.

d.  
It contains phosphate.

e. 
It contains sulfur.

26.  Histones and DNA have a strong attraction for each other because 


a.  
DNA is positively charged and histones are negatively charged.

b.  
both DNA and proteins are hydrophobic.

c.  
DNA is negatively charged and histones are positively charged.

d.  
like substances share common charges.

e.  
None of the choices are correct

27.  The Myc transcription factor functions to increase transcription in specific cell type by 


a.  
associating with Ras to form heterodimers.

b.  
forming Myc-Myc homodimers.

c.  
associating with Max to form heterodimers.

d.  
dissociating with Fos-Jun heterodimers.

e.  
enhancing formation of Max-Max homodimers.

28.  Which of the following is not a mechanism employed by repressor proteins to decrease transcription of a specific gene? 


a.  
The repressor associates with a promoter element, blocking RNA polymerase from binding promoter element.

b.  
The repressor binds to the activation domain of an activator, eliminating its ability to increase transcription.

c.  
The repressor binds to DNA-binding domain of an activator, eliminating its ability to associate with enhancer.

d.  
The repressor binds to a DNA sequence in an enhancer, eliminating access to sequence by activator.

e.  
The repressor binds to RNA polymerase II, blocking its ability to associate with promoter element

29.  250 cells go through meiosis all heterozygous for two markers x and y. You observe chiasma between x and y in 30 cells. What percentage of gametes would be genotype XY assuming the markers were originally in the trans orientation?

a. 
3%

b. 
6%

c. 
0.3%

d. 
0.6%

e.
12%
30. 
The leucine zipper motif functions to 


a.  
mediate the physical association of two polypeptides.

b.  
anchor transcriptional activator proteins to enhancer sequences.

c.  
release leucines from misfolded transcription factors.

d.  
integrate leucines and isoleucines into newly translated transcriptional activators.

e.  
open up proteins after transcription.

31. The mechanism of transcriptional repression in which trans-acting repressor proteins bind to an activator protein, thus preventing the activator from activating transcription is termed __________________. Repressors that function using this mechanism mediate their effect by binding to either the __________ ______________ domain or ______-___________________ domain of the activator protein. 


a.
allosteric binding, repression domain, activation domain

b.
corepression, allosteric domain, activation domain

c.
quenching, activation domain, DNA binding domain

d.
type I repression, allosteric domain, activation domain

e.
none of the above are correct

32.  You are studying the transcription of a key gene involved in muscle differentiation.  You have been able to identify a family of 10 transcription factors that are critical in the regulation of this gene.  If each transcription factor acts as a dimer what is the minimum number of genes required to give rise to the 10 transcription factors under study.

a. 
2

b. 
3

c. 
4

d. 
5

e. 
6


33. Which of the following is not involved in RNA interference processes? 


a.  
RISC

b.  
Drosha

c.  
RNA polymerase I

d.  
Dicer

e.  
All of these play a role in RNA interference processes.
35.  You are studying the growth properties of a unique species of Drosophila found only in the mountains of the Andes.  This species is normally able to grow at altitudes above 14,000 feet.  You are able to isolate 8 independent mutants that are only able to grow at an altitude of up to 8000 feet.  The eight mutants are systematically crossed to one another as shown in the table below.  A plus sign means that the progeny of the cross show a wildtype phenotype (growth up to 14000 feet), while a minus sign indicates that the progeny show the mutant phenotype (no growth over 8000 feet).  Based on your isolated mutants, how many different genes are involved in growth at high altitude.
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a.
1

b. 
2

c. 
4

d. 
7

e. 
8

36. 
The gene products encoded by trans-acting elements perform their function by 


a.  
associating with regulatory sequences distant from the gene from which they were transcribed.

b.  
regulating the expression of the gene from which they were transcribed.

c.  
the association of nucleotides with the elongating RNA transcript.

d.  
physically associating with DNA polymerase.

e.  
regulating the activity of telomerase.

37.       Which of the following statements is/are false:

i) Knowing the distance in centi morgans between two points will allow you extrapolate a distance in base pairs.

ii) A positive interference value means that there were fewer double crossovers than expected in a three point cross.

iii) To make an effective marker you must have a gene with two different alleles which yield different phenotypes.

iv)
Crossing over occurs in meiosis I, not meiosis II.

a.  
i and iii only

b.
ii and iv only

c.
i, ii, and iii

d.
iv only
e.
all of the above

38.  You are studying a novel transcription factor with an important role in controlling cellular proliferation in the lung.  Remarkably, you are able to show that this very unique transcription factor binds to the minor groove of the DNA double helix, as opposed to the major groove.  As part of your experiments you are able to show that the transcription factor is able to bind to the sequence ATTAGC.  Based on your knowledge of the DNA double helix, which of the following sequences would you expect your transcription factor to bind to as well.  

a. GTTAGC 

b. TTTAGC

c. CGGAGC

d. TTTTGC

e. both  b and d

39.  Why is glucose involved in the catabolite repression of the lactose operon? 


a.  
It has nothing to do with regulation of the lactose operon.
b.  
It results in decreased cAMP levels, which in turn leads to decreased CRP binding.
c.  
It is also a substrate for β-galactosidase.
d.  
Its presence in the cell increases the amount of lac repressor in the cell.

e. 
It results in increased cAMP levels, which in turn leads to decreased CRP.

40.  You observe a phenotypic ratio of 9:3:4 in the progeny of a dihybrid cross.  This indicates 


a.  
complete dominance

b.  
codominance

c.  
recessive epistasis

d.  
recessive lethal

e.  
codominance and epistasis only

Answer Key:

1
c

2
d

3
a

4
e

5
b

6
a

7
e

8
a

9
a

10
d

11
e

12
b

13
b

14
e

15
a

16
d

17
a

18
d

19
b

20
b

21
a

22
a

23
b

24
a

25
e

26
c

27
c

28
e

29
a

30
a

31
c

32
c

33
c

35
b

36
a

37
a

38
e

39
b

40
c
EVEN MORE SAMPLE QUESTIONS 
1.
Complementation tests determine:


a.
if two genes are linked


b.
if one allele is dominant to another


c.
if one gene is epistatic to another


d.
if mutants of similar phenotype are allelic


e.
if different genes have similar phenotypes

2.
Each of the genes A B D and E is lethal when homozygous recessive.  If you cross 
AaBbDDEE x AaBBDdEe, what proportion of the living progeny would you expect to be 
homozygous dominant at all of the 4 genes?  Assume that each gene shows complete 
dominance and that A, B and D are on different chromosomes are while E is 88 map units 
from D.

a.
1/12


b.
1/24


c.
1/32


d.
1/64


e.
none of the above are correct.

3.
Assume that you are a mink breeder and that you cross a female with red coat and short 
hairs with a male fox with brown coat and long hairs.  The F1 are all identical in 

phenotype.  A male and a female from the F1 progeny of this cross are allowed to 
interbreed producing F2 progeny as follows:


Red short 
179


Red long
61


Brown short
59


Brown long
21


If you use the symbols A/a for the coat colour alleles and B/b for the hair length alleles, 
you can correctly conclude that the genotypes of the original parents of the F1 are:


a.
AABB and aabb


b. 
AaBb and aabb


c.
Aabb and aaBb


d.
AAbb and aaBB


e.
AaBb and AaBb

4.
Two non-linked genes A and B (both with complete dominance) are involved in a 
pathway that determines flower colour in a plant.  When an AaBb plant is selfed, we 
observe a 9 RED : 3 PINK: and 4 WHITE ratio.


What TESTCROSS ratio would we have expected if these same 2 genes had instead been 
linked and 30 map units apart?  Assume the alleles in the AaBb plant are in the cis 
configuration.


a.
20% RED : 60% PINK : 20% WHITE



b.
25% RED : 50% PINK : 25% WHITE


c.
30% RED : 10% PINK : 60% WHITE


d.
35% RED : 15% PINK : 50% WHITE


e.
none of the above are correct.
5.
A certain plant has genes HGH1 and WNC3.  When a cross of (HGH1 hgh1 / WNC3 
wnc3) x (hgh1 hgh1 / wnc3 wnc3) was carried out the following phenotypes in the 
progeny were seen:


Expressing HGH1 & WNC3

3201


Expressing hgh1 & WNC3

1799


Expressing hgh1 & wnc3

3205


Expressing HGH1 & wnc3

1805


From this data we can conclude that:


a.
HGH1 and WNC3 are linked and arranged in Cis in the heterozygous parent


b.
HGH1 and WNC3 are linked and arranged in Trans in the heterozygous parent


c.
HGH1 and WNC3 are linked and arranged in Trans in the homozygous parent


d.
HGH1 and WNC3 are unlinked


e.
HGH1 and WNC3 are so far apart on the same chromosome, that they show 


independent assortment.

6.
Genes A, B, C, D, E are all on chromosome 13.  A partial map has already been 
constructed in which it is known that:

A and B are 16 m.u. apart


D and E are 23 m.u. apart


C and B are 12 m.u. apart


B and D are 28 m.u. apart


A and C are 28 m.u. apart


D and A are 44 m.u. apart


E and C are 39 m.u. apart


What % recombination would you expect to get between i) C and D; ii) E and A


a.
i) 16%  ii) 50%

b.
i) 16%  ii) 67%


c.
i) 32%  ii) 67%


d.
i) 10%  ii) 67%


e.
none of the above are correct
7.
Two crosses are made as follows:


Cross 1
D G / D G
x
d g / d g



Cross 2
D g / D g
x 
d G / d G


The F1 from cross 1 is crossed with the F1 from cross 2.  If genes D/d and G/g are 20 
map units apart what proportion of progeny of this F1 x F1 cross will be d g / d g?


a.
4%


b.
8%


c.
16%


d.
32%


e. 
none of the above are correct

8.
A plant can have bristles if it is able to produce and combine two separate protein 
subunits termed R and T.  If it lacks either or both proteins it remains smooth.  R protein 
is coded for by the dominant allele at gene R and T protein by the dominant allele at gene 
T (which is not linked to R).  You self-fertilize a plant known to be RrTt (where r and t 
are the recessive null alleles).

What phenotypic ratio would you expect in the progeny?


a.
9 bristly; 6 low density of bristles; 1 smooth


b.
15 bristly; 1 smooth


c.
10 bristly; 6 smooth


d.
9 bristly; 7 smooth


e.
13 bristly; 3 smooth

9.
In a certain plant, flower pigments are produced in a linear pathway in which dominant 
alleles at genes A, B, and C act as follows:


White

Blue

Red

Purple




   A

  B

  D


The three genes assort independently.  When an AAbbDD plant is crossed with an 
aaBBdd plant and the F1 is testcrossed, what fraction of the progeny would you expect to 
be blue?  Assume the recessive alleles a, b, and d are all incapable of producing a 
functional product.


a.
1/16


b.
1/8


c.
1/2


d.
1/4


e. 
none of the above

10.
You have 6 pure breeding (homozygous) yellow flowered mutants (labeled A to F) of a 
plant that normally has red flowers.

· When you cross plant A with either B or E the F1 have yellow flowers but A crossed with C, D, or F produces red flowered F1

· When you cross plant D with F the F1 have yellow flowers but D crossed with any other plant produces red flowered F1

· When you cross C with any other plant you always get red flowered F1


These data provide evidence that there are _____X_____ genes controlling flower colour 
in this sample of mutants.


a.
X = 5


b.
X = 4


c.
X = 3


d.
X = 2

e.
There is insufficient data to determine X

11.
In a certain plant there is a gene B/b with 2 alleles (B=blue; b=cream coloured flowers).  
A second gene T/t can act to suppress cream flower colour.  Allele T has no suppressor 
effect, but allele t suppresses expression of allele b producing a wild-type phenotype.  
Allele t has no suppressor effect on the B allele.  The two genes are unlinked and both 
show complete dominance.


What phenotypic ratio would you expect if you testcrossed a plant that is BbTt?


a. 
3 blue: 1 cream

b.
1 blue: 1 cream


c.
1 blue: 3 cream


d.
13 blue: 3 cream


e.
3 blue: 13 cream
12.
Consider the following genes:



Gene A shows complete dominance of A (purple flowers) over a (white flowers)



Gene B shows complete dominance of B (normal leaves) over b (pinnate leaves)



Gene G shows incomplete dominance of G (60 cm tall) over g (20 cm tall)


What fraction of the progeny from a cross between AaBbGg and AaBbGg will be white 
flowered, have normal leaves and be 60 cm tall?


a.
27/64


b.
9/32


c.
9/64


d.
3/64


e.
none of the above
13.
A three-point cross is performed which produced the following phenotypic data:



j T q

3709


J T Q

1019



J T q 

46


j t Q

42



J t Q

3791


j T Q

210



j t q

976


J t q

207



What is the best estimate of the map distance between markers T and Q?


a.
26 cM


b.
24 cM


c.
21 cM


d.
5 cM


e.
1 cM

14.
A researcher experimentally determined that a double crossover occurs between the 
markers in the previous question 0.8% of the time.  What is the best estimate of the level 
of interference?


a.
1


b.
0.2


c.
0.8


d.
0.5


e.
0.7

15.
Three Drosophila stocks labeled A, B and C are all homozygous for small irregular 
shaped eyes compared to the wild type larger round eye.  F1 progeny produced when any 
one of these 3 stocks is crossed with wild type always have normal eyes.

However, when A, B, and C are intercrossed in all possible combinations, the F1 all have 
the small irregular eye.  This result indicates that the eye-shape alleles in stocks A, B and 
C are:


a.
located in three different genes on 3 different chromosomes


b.
located in three different linked genes


c.
all alleles of the same gene


d.
completely dominant alleles


e.
partially dominant alleles

16.
The previous question is an example of:

a.
complementation test


b.
epistasis


c.
variable penetrance


d.
independent assortment


e.
linkage

17.
The cross BbDd x bbdd is performed yielding the following phenotypes in the progeny:


BD
203


Bd
196


bD
198


bd
203


From these numbers we can conclude that:


a.
B and D are on the same chromosome and unlinked


b.
B and D are on the same chromosome and completely linked

c.
B and D are on the same chromosome and linked


d.
B and D are on different chromosomes and unlinked


e. 
Two of the above are possible

18.
If a cross of AaBb x AaBb produces a phenotypic ratio of 9 black : 7 white, what 
phenotypic ratio would you expect from a testcross using this AaBb strain?

a.
15 black : 1 white


b.
1 black : 1 white


c.
1 black : 2 grey : 1 white


d.
1 black : 3 white


e.
3 black : 1 white

19.
A dihybrid cross AaBb x AaBb in Drosophila is performed.  There is known to be 
independent assortment of these 2 autosomal genes.  Dominant alleles A and B code for 
hair protein subunits 1 and 2 respectively.  Recessive alleles a and b contain large 
deletions and do not make any functional protein.  Hairs can only be produced if both 
hair subunits are produced and so can be combined into a hair.  No hairs are produced if 
only one subunit is present.

What phenotypic ratio would you expect in the progeny?


a.
9 hairy: 6 short hairs: 1 no hairs


b.
15 hairy: 1 no hair


c.
10 hairy: 6 no hairs


d.
9 hairy: 7 hairs


e.
13 hairy: 3 no hairs

20.
Two strains AAbb and aaBB are crossed and the F1 is selfed.  What phenotypic ratio 
would we expect in the F2 if there is incomplete (partial) dominance at BOTH loci?


a.
9:3:3:1


b.
1:1:1:1


c.
9:6:1


d.
3:6:3:1:2:1


e.
1:2:1:2:4:2:1:2:1
21.
The genes A B C D E F G are all linked, with genes E and F being completely linked.  If 
an individual heterozygous for all seven genes is test crossed what will be the phenotype 
of the rarest progeny?  (assume the heterozygote is arranged with all alleles in Cis).


a.
A b C d E f G


b.
a B c D e F g


c. 
A b C d E F g


d.
a B c D e f g


e.
both a and b are correct

22.
The genes TINY and HEDGEHOG are located on the same chromosome, 5 map units 
apart.  Crossovers will occur between these genes in ______ percent of meiotic cells.

a.
5%


b.
2.5%


c.
10%


d.
0%


e.
none of the above

23.
The classic Mendelian dihybrid cross (AaBb x AaBb) yields four phenotypes falling into 
a ratio of 9:3:3:1 (assuming two unlinked autosomal genes with two alleles for each gene 
showing simple dominance).

How many different phenotypes would be produced from a dihybrid cross if the alleles 
for one of the two genes were codominant?


a.
3


b.
4


c.
6


d.
8


e.
12

24.
Penetrance describes the 


a.
extent to which one allele expresses dominance over another allele


b.
extent to which the expression of one gene reverses the effects of another


c.
percentage of all individuals with a given genotype that show the expected 


phenotype


d.
extent to which a given genotype is expressed as phenotype in an individual


e.
particular type of interaction in which one gene blocks the expression of another

25.
In sweet peas, the allele C is needed for colour expression (cc results in no pigment 
production – white flower).  The particular colour produced is determined by an unlinked 
gene, the R gene (RR and Rr = red; rr = blue).


A cross between a blue and a red plant resulted in progeny as follows:


3/8 red; 3/8 blue; 2/8 white


What were the genotypes of the two parents of this cross?


a.
C/C; R/R  x   C/c; R/r


b.
C/c; r/r      x   C/C; R/r


c.
C/c; R/r     x   C/c; R/r


d.
C/c; r/r      x    C/c; R/r


e.
c/c; R/r     x    C/c; R/r

26.
The maize genes sh and bz are linked 40 map units apart.  If a plant Sh bz / sh Bz is 
crossed with itself, what proportion of the progeny will be sh bz / sh bz?

a.
0.04


b.
0.10


c.
0.20


d.
0.40


e.
0.50
27.
White, garnet, ruby, vermillion, cherry, coral, apricot, buff and carnation are all X-linked 
recessive eye colour mutations in Drosophila.  The normal (wild type) colour is red.
The table below shows the results of pairwise crosses of mutant flies: “+” indicates that the progeny have red eyes.  “–“ indicates that progeny do not have red eyes.  How many different genes are represented by the mutants.
	Mutation
	White
	Garnet
	Ruby
	Vermillion
	Cherry
	Coral
	Apricot
	Buff
	Carnation

	White
	-
	+
	+
	+
	-
	-
	-
	-
	+

	Garnet
	
	-
	+
	+
	+
	+
	+
	+
	+

	Ruby
	
	
	-
	+
	+
	+
	+
	+
	+

	Vermillion
	
	
	
	-
	+
	+
	+
	+
	+

	Cherry
	
	
	
	
	-
	-
	-
	-
	+

	Coral
	
	
	
	
	
	-
	-
	-
	+

	Apricot
	
	
	
	
	
	
	-
	-
	+

	Buff
	
	
	
	
	
	
	
	-
	+

	Carnation
	
	
	
	
	
	
	
	
	-



a.
5


b.
4


c.
6


d.
3


e.
1

28.
The below data gives the outcome for 5 three point crosses. In what set (or sets) is gene 
"C" in the middle?



1

2

3

ABC


2050

26

2050

abc


2100

23

2100

aBC


167

420

7

Abc


175

430

4

AbC


246

50

167

aBc


251

48

175

ABc


7

1

251

abC


4

2

246

 


a.
Set 1 only

b.
Set 2 only

c.
Set 3 only

d.
Set 1 and 3 




e.
Set 1 and 2 
29.
The lac repressor binds to:

a.
lactose and DNA


b.
RNA polymerase


c.
RNA polymerase and DNA


d.
galactosidase, permease, and transacetylase


e.
promoter and lactose

30.
A null repressor mutation (I-) results in:

a.
no transcription under any conditions


b.
inducible transcription


c.
transcription but no translation


d.
no translation


e.
constitutive transcription

31.
A super repressor mutation (IS) results in:


a.
no transcription under any conditions


b.
inducible transcription


c.
transcription but no translation


d.
no translation


e.
constitutive transcription

32.
A partial diploid of genotype I- p+ O+ Z+ / I+ p+ O+ Z- will show:


a.
inducible production of repressor


b.
inducible production of galactosidase


c.
constitutive production of galactosidase


d.
no production of galactosidase under any conditions


e.
constitutive production of lactose
33.
A partial diploid of genotype IS p+ O+ Z+ / I+ p+ O+ Z-  will show:

a.
inducible production of repressor


b.
inducible production of galactosidase


c.
constitutive production of galactosidase


d.
no production of galactosidase under any conditions


e.
constitutive production of lactose
34.
In the absence of glucose a partial diploid of genotype I+ OC Z- Y+ / I+ O+ Z+ Y- will 
produce with i) no lactose; ii) lactose present:

a.
i) galactosidase; ii) galactosidase + permease


b.
i) permease; ii) galactosidase


c.
i) permease; ii) galactosidase + permease

d.
i) galactosidase; ii) permease


e.
i) none of the above
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