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GENETICS ({RWS)

I Multiple choices {choase nly one answer). 70X (3t 28 38 » %48 2. 5 &)

1. What is/are the necessary assumptions in a dihybrid cross to predict the phenotypic ratic 9:3:3:1%
a. Each gene segregates fts afleles.

b.mmmmﬁnkagebemeenmemagenea

¢. Haploid gametes will contain one copy of 4 gene. _

d. Cross fertilization of the P1 will produce an F] that is doubly heterozyzous.

¢. aand d.

f.aandb.

2. When we cross two strains of a popular garden plant (one with white flowers and oge with red).
The ¥1 hybrids are al! pink. The resulting F2 from self-fertilization of the Flisa 1:2:1 ratio
{white, pink, and red). What is the best hypothesis for explaining this data?

a. Flower color is controlled by & single gene with 2 alleles.

b. Flower calor is controlled by 2 different genes.

c. Red is only partially dominant over white,

d. aand e,

e.handc.

3. If one parent is genotype BbRr and mates with another parent who is bbrr. what is the probability
of one Bbrr offspring?

a 1/2

b. 1/4

c. 34

d. /5

e i

4. A prospective non-albino mother has a sibling who is albino. What is the probability that she will
pass on an albino allele to her offspring?

a 3

b.1/2 -

c. 13

d. 1/4

e. Not enough information is given to answer the question.
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the distance between 2 genes. Why may this be a valid finding?

a. Multiple crossovers nay occar between widely separated genes.

b. The frequency of recombination berween these two reglons must be 50% or lower.

¢. True genetic distance depends on the average number of crossovers which may be greater than
the observed recombination frequency.

d. There has been a quadruple crossover event

e. &andc.

{. a, ¢, and 4.

6. Which of the following can effect the expression of a phenotype?
. EnVironment

b. epistasis

¢. incomplete penetrance

4. vatiable expressivity

e, all of the above

7. Precursor > Intermediate -——-> Product
Consider the above biologica pathway. Both A and B are dominant forms of two different genes.
What is 2 fanctional genotype for this pathway?

a.AB-

b. AAbLb

c. Aabb

d. 4-B-

. aubb

£. Hemophilia is an example of an ¥-linked mutation. What is the probability of having a child with
hemophilia if the grandmother of the mother i¢ known to have the trait and the father is not a
hemophiliac?

. 172

1/4

1/8

1412

1/16

]
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9. A genetic mosaic is

4. a population with many different genotypes.
b. a cell with muliiple copies of a gene.

€. an organisth with two types of celf clones,
d a cell that contains a Barr body.

©. &n organism with multiple cells,

10. A trisomy is an event where;

4. & tripioid organism is formed, |

b. there is an extra chromosome in a dipieid,

C. there are three extra chromasomes in a diploid.
d. three chromosomes are hypoploid,

&. three chromosomes are Ryperploid.

11 F1 plants that were hetemyguus for two traits are crossed. The resulting phenotypic ration is
23.3:1:1:6:8. What is the best explanation for this result?

& The result is expected. -

b. A crossover gvent has occurred.

¢. The two genes are on the same chromaosome,

4. Recombination has occytred forming new gene combinations.

€. The gengs are on different chromosomes.

f.candd.

What is the map distance between these two regions?
i 1.2 "
b.i.2
c. 1.3
d. 1.0
£ 40
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13. A manng between a true breeding red long-stamen plant with a trie breeding white short-
stamen plant vields an F1 . This F1 is self fertilized 10 produce an F2 that has 300 red long-
stamen plants and 100 whits short-stamen plants. What can you conclude?

a. The white short flowers are the result of recombination.

b. A chiasma has bean formed.

¢. Mendel's law of segregation is supperted by the evidence.

d. No cross-over events between these genes has occurred.

¢, The genes are tightly linked.,
f.bandd
g. dande,

14. In a three point test cross you have 2 gb bt o progeny and 4 + bt + progeny out of a hundred
progeny. What can you conclude?

& The order of the genes is gb-bt cq.

b, The & progeny are the result of a double crossover,

c. The genes are tightly linked,

d. The order of the genes cannot be determined.,

&. The order of the genes is bz gb 4.

f. band d.

gaandb.

15. Crossing yeast with two different mutations yields almost all asci with a parental ditype pattem.
We can conclude that:

a. the genes are loosely linked.

b. the genes are on two different chromosomes.

¢. the genes are ciosely linked,

d. neither of the two genotypes like the parental genotype.

e. we peed more data to determine the linkage.
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division segregation pattern indicates that :
a. there has been CTOSSIRE Over.
b. the two alleles are in each of the daughter nuele; of A5COspore division,
F. 0¥ CTOssing over has taken place.
d. there is linkage between the genes,

deleted for 2 section for chromosame 1 and maintaiy the curly gene on their other chromosoms
i. The flies ail have curly wings, What can you conclude?

8. The deletion does nor affect gene function,

b. The deletion is near the curly gene.

¢. The curly gene iz on the deleted fragment,

d. The deletion has affected Gﬂms;ﬁenc functions,

- There is not enough information to draw a conclusion,

‘18 A ped:,gme reveals that two genes, one for bige eyes and one for obesity, are linked in humans,
What would be true zbout the pedigree?

2. Blue eyes and obesity will be linked as a resuit of crossing over.

b. Many peopie in the pedigree will be both blue-eyed and obese.
€. The iod for these genes wili be negt 0.

d. There will be many brown eyed, thin people in the pedigres.,
€. aand ¢,
f.dapdec.

13. You eross two yeast strains with two different mutations on the same chromosame. You detect a
single crossover event, What type of asci is most likely?

2. parental ditype

0. nonparental ditype

C. lctrarype:

d. You need more information abost the resuits of the cross.

€. both parental and nonparental ditypes
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20. Nonparental ditype asci are the result of:

a tighiiy linked genes.

b. no crossing over events between tightly linked genes.
C. a two-strand crassover between loosely linked genes.
d. 2 four-strand double crossover avent.

e. 4 tetratype event.

21, You are interested in determining how far a cenain gene is from its centromere in Neurosporg.
You find ¥ asci with a first division segregation pattern and 25 asci with a second division
segregaton pattern. What is the map distance from gene to centromere?

4.0.21 Morgan

b. 0.11 Morgan

c. 14 centiMorgan

d. 39 centiMorgan

e. 0.15 centiMorgan

22. An Lod score of 3 is found for two loci. What does this tell you?
1. the data are 1000 times more likely under a model of independent assortment than a model of
linkage.
b, There is no evidence for linkage.
¢. The data are 1000 times more likely uader a model of linkage than of independent assortment.
d. There is strong evidence for linkage.
g.aandb.
f.candd

23. The principle characteristics of nucleotides are:

. A a d-carbon sugar, two differant classes

b. a ¢yclic nitrogen base, five different classes.

¢. a sulfate groop

d they are capable of forming large polynucleotides

: '..':. abl polynuclentides maintain 2 double-stranded conformation.
' f a, b, and d

:F, cand e
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24. The functions associated with tefomeres are to
& prevent deoxyribonueleases from degrading the ends of linear DNA moiectles.
~ Prevent the fusion of chromosomal ends with other DNA moleciles.

&. provide chromosomal anchorage to spindle-fibers.
fab ande
Edande

25, Satellite DNA is:

a. repetitive.

b. prokaryotic.

¢. randomly distributed throughout the gepome.

d. expressed. e

e, identified on the hases of density-gradient centrifugation,

f.aand e

26. Proofreading activities of £, coli DNA polymerases is carried out by:

#. Pol I, on the same peptide as polymerase activity, by 553’ exonuclease activity,
b. Pol L, on 2 single subunir. by 3->5' exonuclease achvity,

¢. Fol I, on the same peptide as polymerase actvity, by 5->7' exonuclesse activiry.
d. Fol IIi, on 2 single subynit, by 5'->3 exonuclease activity.

Z7. The magority of eukaryotic pre-mRNA's, which encode peptides, undergo which of the
following madifications?

. Addjtion of a 7-Methyl £uanosine cap to the 5'-end of the transcript,

b. Poly (U) tails are added to the 3 ends of the transcripts.

c. Exans are spiiced ot of the primary transcripts'and degraded in the mycleus.

d. Editing of U residnes,

€. one of the ghove
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28.1f 2 tRNAala alters its anticodon to the sequence 1o 3-AUU-5', which of the following mutations
can be suppressed?

& IMissense

b. missense only if alanine does not adversely affect pmtﬂi'h structure

¢. pensense {(only the 5'-AAT}-3" codon)

d. nonsense (only the 5-UJAA-3 codon)

e. none of the above

[. Short Answer/Essay

1. What is the goal of the human genome project? (7%

2. Briefty explain the following terms: { 15%)
REFLP, SSCP, YAC, PCR, STS

3. What are some of the ethical and social questions that have emerged with the advances in modem
geneties? (give relevant examples in: genetics and medicine, genetics and society, and the

misuse of genetics). (8%)



