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1} Which of the following is the most important difference between eukaryotes and prokaryotes?
a Eukaryotes have a cell wall, prokaryotes do not.

b. Prokaryoies divide by binary fission, cukaryotes do not.

<. Suarons have a g fuchews, prokaryotes da noc

d. Eukarvotes are multicellular, prokaryotes are unicellular,

e. Eukaryotes have 4 ¢e]] membrane, prokaryotes do not.

2). All of the following statements about sub-cellular organelles aye true, except:
a. Rough ER is associated with protein synthesis,

b. Protein medifications gegur ip the mitochondria.

c. Lysosomes contain pywerful digestive enzymes.

d. Engymes contained in (he peroxisomes use molecnlar oxypen for their action,

e. Chloroplasts are siles of photosynthesis,

3. Whach of the following is the correct sequence of events i mitosis?
a. prophase, interphase, melaphase, telophase, wnd anaphase

b. interphase, cytokinesis, telophase, metaphase, and prophase

c. c¥tokinesis, telophase interphase, metaphase, and prophase

d prophese, anaphase. metaphase, ielophase, and <ytokinesis

e. interphase, prophase, metaphase, anaphase, and telophase

4}. All of the following statements reganding meiosis are true, except:

a The end result of meiosis is four haploid cells.

b. The most imponant consequence of INeiosis is the production of genetic varation,

€. Meipsis only 0CCUrs in eukaryotes that reproduce sexually .

d. Behavior of chromospmes dunng meicsis is contradictory 1o Mendel's 1aws of independent assortment,
. Exchange of genetic material wkes place during the process of crossing over of chromosomes.

3). The defimition of Mendel's principle of segregation is:

2. the alleles 1o 4 helerozygote separate from each olher in gamete formation,

b. in 3 heterozypote one allele may conceal the prescoce of another.

t. the: alleles of different genes segregate independently of each other,

¢. the diploid gene munber will be restored when sperm and egg unite to form a zygote.
e. the allefes will Segregate Mom cach other when a dipleid organism is formed,

6). Siblings share what percentage of their alleles”
a 17

b. 14

c. 174

FREF L

e 1/16

7). Suppose you 1ol a six-sided die two times, Whach of the following statements are oue?
a. The probabiiity of twg g's is 164

b. The probabitity ofad and a 3 is 1736,

¢. The protability of o (% iz 25736,

d. The probability of twg 3's or two 5% i 1732,

£ The probability of the same number on bath rolls is 1/6.



R ¥ ® ¥ X B @ B &

iﬁﬂ&# L LR 1L
AERERE  RWHERER = () v BB THIFRE A BER

g % peg o e  AE = R OCMERS [ZES] e

$). In a heterozy gote, one allele conceals the presence of another. This 15 Mendel's:
3. prifeiple af segregacie.

b principle of independent assortmeti,

. principhe of gominance.

d. prin¢iple of dihybnd crosses.

c. principle of monohybrid crosses.

9). When we cross two strains of a popular garden plant (one with white flowers and one with red).
The F1 hybrids are all pink, The resulting F2 from self-fertilization of the T1 (s 2 I:2:1 ratio
(white, pink, aind red). What is the best hypothesis for explaining this daia?

&. Flower cofor is controlied by a rinple pene with 2 afleles.

b. Flower color is controlled by 2 different genes.

¢. Red is only partially dominant over white.

d. aand c.

e hand ¢

131, What isfare the necussary assumptions in a dihybrid cross to predict the phenotypic ratio
43317

a. BEach gone scpregates its alleles

b. There ix no (inkage berween dhe 2 gencs.

¢. Haploid gametes will contaity one copy of a gepe.

d. Cross fertilization of the P1 will produce an Fi that is doubly heterorygous,

e aandd.
Faand b

11). A woman with 1vpe A blood would like to know what the possible bleod types of her children

would be if she mated with 3 type AB male, What are they?
ah
b A AB, or O
C A or AR
d 0
e Boar AR

12). There are three phenotypes for fur color in monsters: wild-type fur is brown, one mutant color
is purple, another is lavender. When we cross the two mutant monsters, we find that the F1 has
only brown fur. What is the best ¢xplanation?

a. The combination of lavender and porple equals brown.

b, There was a back murtation (¢ brown in one of the geacs,

¢. The mytations are in two different genes affecting color,

d. The lavender and purple gene are codominant

e. The purple gene is completely dominant over the lavender genc,

13). A cross between 1wo heterogygotes for ane trait yields a phenotypic ratio of 2:1. What is the

best explanation?
2. The dominant wait is lethal in s bomozygous form.
b. The rait forms sterile progeny,
c. Either the dominant or the recessive allele it #8 homozygous form 15 lelhal.
d. The trait causes semisterility in one of the parenis.
e. The recessive allels fur the trait is lethal in its homowygous form
faandd
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14). What 15 the chromosemal basis for Mendel's pnnciples of segregation and individual
assortment?

2. independent behavier of pairs of chrumosomes during the first meiotic division

b. disjunciion of chromesome: during meigsis

¢. durtng anaphase of the first metotic division chromosomes join

d. all of the above

e.aandb

134, Dosage compensation of X-linked penes in wamrnals i3 achieved by

a. formling penetic mosaics in females with cells with one functional X~chromoesome.

b a gene that is turned off in males that allows expression of the X-chromosome,

¢, the addition of methy] groups 1o the F-chtomoesome.

d. 4 site on & chromaosome which controls X-expression called the X-hyperactivalion center.
¢. both A—chromosomes tn the femnale being inactivated.

l1é). Down Syndrome is an example of:
a. bypoploidy.

b. hyperploidy.

L. irisomy.

d. ancuploidy.

E. MATKISEATTY.

fac andd

gt ¢ and d.

17). F1 plants that were heterozygous for two traits are crossed. The resulting phenotypic ratio is

23.3:1:1:6.8. What is the best expianation for this result?
a. The result is expected.
b. A crossover event has voourred.
. The two pepes are on the same chromosome.
d. Recombination bas occuwrred forming new genc combinations,

e. The genes are on different chromesomes.
fcandd.

18). A P1 with blue-flowered, short-stalked plants and white-flowered, long-stalked plants 15
crossed as is the resulting F! . You find:

400 blue, shont,

400 white, long.

106 blue, long.

104) white, short.

What is the recombination frequency?

4 0.25

b 02

¢, 108

d. 0.1
e. .05
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19, In a data sct to determine crossover frequency between the s¢, ec, and ov genes in Drosophila,
the crossover frequency between ¢¢ and sc = .15, and ec und cv = 0.25, The number of double
crossover tlies was 15 out of 500 flies. Assuming sc, ec, ov is the respective order of the genes,

what can we conclude from this eesult?
a The coefficient of coincidence is near zera.
b. The expected munber of ¢rossovers and the obseryed numbers are not differens.
¢. The genes are tightly hinkedq,
d. The coefficient of coincidénce 15 near une.
e. There i a large amoun: of interference between these peres.
[bandd
B A ande.

200. Saccharomyces cerevisiae 1s a good experimental organism for the study of meiosis because:
a. it 15 haploid with u sexual cycle,

b. it produces 4 ascospores.

¢ you cen analyze all 4 produces of a single meiosiy,

d. there gre many mutations that have been idennfied,

e. all of the abave,

fbandc

21}. Crossing yeast with two different mutations yields almost all asci with a parental ditype pattern.
We can conclude that;

a. the genes are tooscly hinked.

E. the genes arc on twi differem chromesomes,

¢. the genes are ¢losely linked,

d. neither ol the two genatypes like the parental genetvpe

¢ weé Need more data to determine the finkage.

21, In Newrospora, there are different patterns of segregation for genes during meiosis. A furst
Jivision segregation pattern indicates that

3, there has been crossing ovet.

h. the two alleles are in each of the daughter nuclei of ascospore division,

. N0 ChH)ssing over has taken place.

d thers ix Yimkage berween the gemes.

23). Equation A: recombination frequency = [(1/2)] + NPI/{otal; Equation B: recombination
frequency - [(1:2)T + INFD]Total. Whay is the difference between these two equations?

a. Equation A only calculates recombination lequency and not map dislance.

b. Equation B is used for calculating the recombiration frequency betwesn throe mutane gencs,

¢, Equation A produces an overestimate for map distance between 2 genes,

d. Bquation B carrects for the inability 0 coun! fWao.zmand and three-sirand double ¢rossovers.

& Equation A is used for ordered tetrad analysis while Equation B is not.

247, A Lod score of 3 is found for two loci, What does this tell you?

a. the data are )00 Lmes more likely under a mode] of independent assorement 1ban a mode! of linkage.
h. There is no evidence for linkage.

c. The data are 1000 times more bHkely under 2 mage] of linkape than of independent assortment.

d. There is strong evidence for iinkage.

£ & ahg b,

focandd
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25). Satelhite DNA is;

a. repetitive

b. prokaryotic,

c. andomly distributed throughout the gename.

d. expressed.

c. idemtified on the bases of density-gradient centrifugation.

26). Complementary strands of a DNA double helix have opposite chemical polarity but are

synthesized in the same direction (replication fork movement). This is accounted for by

a. Using a 3'->5" polymerase to synthesize the lagging strand.

b. Using discontinuous synthesis on the leading strand.

t. Using the polymerase activity of DINA ligase.

d. Using the §' -> 2" polymerase activity of Pel [1 to synthesize multiple short segments which are jater covalently
Joned.

c. pone of the above,

27, The following statements about telomerase are true:

a, |t =xtends the 3° end of a linear chromosome one repeal at a time.

b, It uses a built-in DNA to act as a template for symthesis of the telomenc repeat.
¢. Without telomerase, linear chromosomes would become progressively shorter,
d. aand b

g.aandc.

28). The majority of eukaryolic pre-mRNA's, which encode peptides, undergo which of the
following modifications?

a. Addition of 2 7-Methyl guanosine cap to the 5-end of the Wranscrigt,

b. Poly {1*) tails are added to the ' ends of the transcripis,

¢. Exons are spliced out of the primary transcripts and degraded in the nucleus.

d. Editing of L) residucs.

e. none of the above

2. Introns:

a2, begin with the sequence GU{5") and end with the sequence AG(3).
b, were first identifed with mRNA-DNA hybnds forming R-loops.
c. are present in all eukaryotic genes,

d. encode for peptide sequence,

¢. have ne biolegical sigmbrcance.

30). Which of the following codons are involved with initiation of peptide synthesis?
L AUG, UAG
b. UGA, UAA
e. UAA, AL
d. GUG, AUG
e LIAG, ADG

31}. Replacement of adenine with thymine by mutation is referred 10 as what?
g, feameshitt

b, ransition

¢. TARSYCrsion

d. deletion

g insertion
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32}, Which of the following is an opéerational definition of the gene?
a. the basic unil of genetic information

b. the unit thar conaols 8 specific aspect of phenotype

c. the vnii that specifies the synthesis ol one polypeptide

d. the unit of function defined by the complementation 1est

c. ail ol the above

13}. The genetic material of HIV cunsists of;
a. one 5trahd RN AL

b, 1w swands of ENA.

&, ohe sirahd DNA.

d. twi strands of DNA.

¢ a DNA-RNA duplex,

34). Reverse Transcriptase:

a. is found in the HIV protain core.

b. iz a hallmark of reroviruses.

€. aclivily 1§ present in telomerase.

d. manscribes [¥NA from a BNA template.
e. all of the above.

33). A mutant of E. coff is designated Str' and arg™ . Which of the following best describes this

genotype?

3 antibiolic resistant, protoaophic

b. antibiotic resistant, awcotrophic

¢, anribiotic sensitive, proloteophic

d. antibictic sensilive, anxorophic

& antibiolic respstant, carbon-source matant

36). Non-Mendelian inheritancs of organelles may be characterized by:
a. preferentiu] transmission of organeiles through gametes of onc sex,

b. maternal imheritance.

c. imegular segrepation of phenotypes,

d. palemal inheritance.

c. all of the above.

377 Which of the following 15 NOT a cloning vector?
& cosmd

b. plasmid

c. arlonotousty replicating sequence {ARS}

d. yeast Artificial Chromosome (Y AC)

c. bacterial Artificial Chromosome (BA{C)

38). If you wanted to identify and characterize & protein in 2 cellular extract, which of the following

techniques would you use?
a. Southern blotting.

b. western bloting.

c. northern blating.

d. palymerase chain reaction.

¢. a complementation.
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39). If you were constructing a cDNA library, you would need al) of the following except:
3. DNA ligase,

b. DNA template.

c. RNA template.

d. poly-T ofigomers.

£. [CYCTSE LranscTipiase.

40). Tag polyroerase has made PCR very casy and convenient because:
2. it is rewuirad in smealler amouns than DNA polymerase 1.

Ir. it acls mere rapidly (han DNA polymerase |

¢. It 15 mactivaied easily by heéar.

d. it has a half life several ttmes longer than other enzymes.

e. it doet not have to be added after each cvicle of heg-depataration.

41). Restriction fragment length polymorphisms arise by:
5. farge scale chromosomal rearangements,

b. mulalions that change sequences in resaiction clegvage sites.

L. insertion of retroviruses in genomic sequUeNCes.

d. differepces jn the numbet of copies ol landem repeats,

e. all of the above.

42}, Imagine you are an MD and are consulted by a patient who has a family history of Huntington's
discase. Which of the following molecular diagnostic tests would you recommend to find out if the
patient has an expanded trinucleotide repeay?

3. DMNA sequencing

b. positional cloning

. PCR

d. RFL.F analysis

e. chromosome walking

43). Which of the following motifs is NOT charactenstic of a sukaryotic transcription factor?
8, transmembrane domain

b. helix-tum-helix

¢, leucing zippets

d helixlpop-hebix

¢, ail of the above

44), Which of the following is the best exarnple of a tumor-suppresser gene?
a. the RB gene involved in refinoblastoma.

b. Philadelphia chromasome in chronic myelogenous leukemia.

¢, - rae involved i human blagdder cancer.

d, ¢-miye inyolved in Burkift's Jymphoma,

£. plateler-derived growth factar (PDGT).

45}, The term pseudogene refers Lo

a, a cloned gene carried ot plasmid vectors.

b. ¢loned genes iniroduced into the chromosome of an organism.
¢. introns of sukaryelc peRes.

d. a non-coding duplicate of a normal gene.

e. any non-coding region of the chromosome.
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46}, The following are true about cogenesis and fertilization, except:

a. two melotic divisions take place i the egg which reduce the chromosome number o half.

b. In same organisms, the second meletic division 1s not completed untit sfter the egg has been fertilized.
c. development is profoundly affected by cytoplasmic materials present in the egp.

d. the man functien of the egg yolk 15 lo provide nourishment for the develuping animal.

g. the deteminative components of the ege cvtoplasm are manufactured afier fertilization.

47). Which of the following statements best chatacterizes a homeotic gene?
a. Thev define segmental regions i the embryo.

b. They define the anterior and posterior compartments of individual segments.

c. ¥ulations in these genes cause one body part to lock like another.

d. They are responsible for sex determinalion.

£ They ure involved m gene dosage compsasation.

48). Which of the following statements is true about [gE antibodies?
4. They are involved in allergies like asthma and bay fever,
b. They are found in Jarge quantities i hunan blong.
o & They are most comony found in body secrationg like salne and rears.
d. They are pepiameric malecules with ten antigen-binding sites.
g. They are invelved in the secondary Immune response.

491, Which of the following is not an example of & mululactonal disorder?
a. cyshc hibrasis

b. diabetes

c. hypertension

d. obesiny

e. partial epilepsy

50} Which of the following is not a feanme of an 1deal pepulation uader the Hardy-Weinberg

Theorem?

8. few individuals

b. wolated from migration
€. NO mutalne

d. no selection

£. random matng



