GENETICS FINAL EXAM

1) Individuals-of genotype AaBb were crossed with aabb individuals. Anproximately cquan numbu:s of the
following classes of offspring were produced AaBb, Aabb, aaBb, azbb. These results illustrate "V{cntlel s

pr ll)Ll]’)IL(‘i) of:

A) lmknne B) independent assortment  C) segregation D)z andc @ and c ol
L /- }
Y [ 3 -
2) Red-green colorblindness is an X-linked recessive disorder in humans. Your fr lend is the daughter of a
color-blind father. Her mother had normal color vision, but her maternal gland_f'._atllel was color-blind. What
is the probability that your friend is color-blind: ' 4 )»\ ,
A~ te..

W @ m MWi#  E) none of the above
3). The lac operon (without considering CAP) is:

n inducible systém with negative control -B) an inducible system with positive control  C) a repressible system
h negative control D) a repressible system with positive control  E) none of the above

4) Oper ons are rarely found in: eukaryotes One reason might be that:
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A) eukaryotes have a nuclear membrane e'ukaryotic mRNA is monocistronic  C) eukaryotes do not employ
negative control D) eukaryotes require transcription factors for transcription regulation E) none of the above -

“When core histones are modified through tlus process the promoter becomes more avmlabie to -
ranscrlptiou Lu.wrs in eukaryotes

- —— —— - _71 ] | g i
A) methylation ( B) pho pborylanon cctylation D) carboxylation E) none of the above

6) Which of the following are cffecnve only if they attach tu DNA at fixcd locatmns relative to the initiation
oint for trauscrlptmn - Gl =

- gl r o '_;,""T;_’.
ke ‘,Jgh}_bnh'aacgrs_r;,ﬂ) _giler_ﬁbrsr @TB‘P D') both a and b E) all'of the above

"7) A doubly heterozygous individual (e.g., AaBb) was test crossed and the offspring occurred in a 3:1 ratio.
Assume that the individual was capable of self fertilization, which of the following would not represent a
possible phenotypic ratio for the offspring from this selfing. Do not worry about the order of phenotypes in
the ratios:

AWJ‘B;mw'C)ua D)12:4 Eyallof th

8) A woman with Type A blood gives birth to a child with Type O blood. Which of the following blood types, :
nnrm:ﬂiy would be impossible for the child's father to p({gs'ess e E );( ,Ur( dong Q. 4 VY Loy U (v
P A by r \) {‘ \ \ \_:) L._% s GI_K_"(

A)VA mﬂ}an?.‘f E) both b and d ik ;
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@An E. coli has a genotype I' 0" Z" Y. Which of the l‘ollowmg plasmids would make this organism respond
lactosc n?‘m appropr:.lte maguer
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10) In E. _c_oli_ the operatoris ___ acting and the regulator (repressor) is S aftiug.

A)cis. cis Ve ) trans, cis D) trans, trans  E) none of the above




\

) Proteins that interact with DNA often have motifs that;

))fit into the major groove of the DNA B) recognize different combinations of histones  C) bind to the 3' end of the
icleotides D) randomly attach along the sugar-phosphate backbone E) none of the above

" 2) Assume Mendel's ratios apply exactly to this problem. If 1000 offspring are produced in the F2 generation
a monohybrid cross and 200 of them express the recessive phenotype, what conclusion could You arrive at;

A) the expressivity was 80% B) the expressivity was 20% @e penetrance was 80%
E) none of the above

,/':I‘hc anterior-posterior axis of a Drosophila embryo is first established by certain:

( ! ._,You discover a new Drosophila mutant in which the mouth parts appear where the antennae are normally
(_Jound. You predict that the mutant gene is most likely a:
mcotic gene .B)a gapgene C) pair-rule gene D) maternal effect gene E) none of the above

@ Most segmentation genes code for:

A) maternal effect genes  B). homeotic genes C) segmentation genes D) chronogenes  E) none of the above
-
1o

A) transfer RNAs B) enzymes .C transcription factors D) histones E) none of the above
(’@ Which of the following are typi.cally absent from bacteria:
nhancers B) proteins that regulate transcription  C) repressors D) promoters E) operators
17) If both lactose and glucose were available to E. coli, the lac operon would be ___ and cAMP would be Tk

y 5] basically turned off, abundant _ B)jbasically turned off, inlow concentration C)tfirned on, abundant D) turned
on, in low concentration  E) none d¥the above

@,The wild type Rb gene would be classified as:

A) a proto-oncogene B) an oncogene ;-"’(@Ja tumor%uppressor gene D) a v-oncogene E) none of the above
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“% @ In Drosophila, segmentation genes function in a sequential manner in the following order:

A) gap, segment-polarity, pair-rule B) pair-rule, transdeterminal, gap @éﬁp, pair-rule, segment-polarity
D) transdeterminal, gap, pair-rule  E) none of the above
Ativctor

20) Which of the following best characterizes catabolite pifitegSom associated with the lac operon in E. coli:
4 A) inducible system  B) repressible system C) negative control -([}?positivc control  E) constitutive

he term helix-turn-helix would most likely be applied to which of the following:

A translation B) RNA processing GJ;)’ DNA binding protéin. D) the bending of DNA at transcription initiation
“isttes ) none of the above




22) A class of mutations that leads to multiple adjacent amino acid substitutions in a polypeptide is likely to be a:

A) deamination B) base substitution C) transition Q)fipme shift E) apurinic site

.-._3_) If the ratio 0[&A+(‘1U,('L]‘_+_(_?‘)ﬁn one-strand of DNA is 0.7, what is the same ratio in the complementary
strand: o v

A) 0.7, /BWA @.43_ D)3.33  E) none of the above

éjt), Gender determination in Drosophila involves all of the following except:

A) the formation of transcription factors that are dimers B) two different promoters  C) differential RNA splicing
the release of testosterone from the testes  E) all of the above effect gender determination in Drosophila

25) If the biochemical mechanisms for ge“‘é%" determination do not work as expected, what is the default gender
fur humans and Drosophila respectively:

A) male, male B) male, fermale ema!e, male D) female, female

@ In Drosophila the A-P axis and the D-V axis are initially established by:

_AYgap genes and homeotic genes respectively B) extracellular signal molecules and maternal effect genes respectively
@;
\{

aternal effect genes and external sig%a/! mﬁlccules/respg:ctively }5) cardinal genes and gap genes  E) none of the
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27) What is the probability that AaBbecDDEe X AaBbCcDdEe produce an offspring of phenotype A B_C_D_E

if all genes assort independently: % ’% Z ’ i .7
{

: . e
A)243/1024 B)27/256 C) 1/1024 7/128 E) none of the abobe
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v/ 28) The 5’ cup and the Shine-Dalgarne sequence: ™ | iz n %A P oolie Aqe1 .

A) represent the begipaing and end of a mature eukaryotic mRINA B) represent the beginning and end of a mature
prokaryotic mRNA both attach to the small ribosomal subunit /D) are recognized by the TBP protein E) none of
the above > 2

29) Which of the following does not represent an attribute of eukaryotes that is not an attribute of prokaryotes:

-polyA tails on their mRNA _Ba’f)NA palymerase has 3’ to 5’ exonuclease activity /@/generaﬂy contain introns
')))’gencra!ly have monocistronic mRNA @; of the above are correct differences

30) Which of the following statements is true:

commonly found than transitions \BJAlespite there theoretically being more possible transversions than fransitions, in

BT otigiare more commonTy found than transversions ~C) transversions have their greatest phenotypic
impact when they occur in codon base position 3 D) transitions have their greatest phenotypic impact when they occur
in codon base position 3  E) all of the above are false

A) despite there theoretically bein@e possible transitions than tranversions, in practice transversions are more

31)- Southern Blot technique is used to isolate:

‘A) protein-. B)'amino acids ,C DNA® D)RNA E) none of the above




{ DNA replication was conservative, Meselson and Stahl would have found the following:

A7 an 15N band after both one and two generations B) an 14N band after one and two generations

AN/ 15N band afler one generation, and an 14N / 15N band and an 14N band after generation two

) an |
E) none of the above

n 14N band and an 15N after both one and two generations

Crossing over occurs in which stage of meiosis:
(;’\ ,j). ophase | B) metaphasel C) prophase II D) metaphase I E) none of the above

34) Which of the following single stranded molecules would serve as an effective primer for cDNA synthesis

using reverse transcriptase:

A) AAAAAAAAA (B} C) Cccceceecceeee D) GGGGGGGG
E) all of the above woufd be equally useful

35) Which of the following is true:

A) each codon will have only one tRNA that will bind to it B)each amino acid will only have one codon
C) each tRNA will only read one codon (- ach aminoacyl tRNA synthetase will bind to only onc specific amino

acid E) none of the above

36) Which of the following are not found in a bacterial mRNA inoiecﬁle:

A)5’ UTR B)stop codon C)3'UTR omotcr sequence E) all are found in bacterial mRNA

37) What is the minimum number of different tRNA molecules necessary to produce a polypeptide chain 50
amino acids long, but that only has 16 different kinds of amino acids:

A) 50 B)25 C) 20_(’ E) none of the above =
Val'd
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The trait in tht},_following pedigree is caused by a rare recessive allele. gl
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