CGenetics 301 Sanmple Second M dterm Exam nati on
Sol uti ons

Spring 2002
100 Poi nts Possi bl e

10 Multiple Choice Questions-4 pts. Each. A. Choose the
best answer.

1. Transl ation invol ves:

a. mapping genes in bacteria using a viral carrier

b. reading an RNA to yield an am no aci d sequence
in a protein

c. taking up DNA into a cell and changing its
geneti c makeup

d. reading a DNA strand and nmaking an nmRNA copy

2. VWhich of the following are simlar between
transcription in prokaryotes and eukaryotes?

a. RNA pol ynmerases produce mRNAs which grow in the
5 to 3" direction.
b. RNA pol ynmerases bind to ribosonmes to all ow
transcription.
c. Apoly Atail is added to the 3 end of messenger
RNAs.
d. Introns are present in genes which are spliced
out after transcription.
e. 5 cap is added to the mRNA after transcription.
3. In an interrupted mating experinent conducted with E.
coli:
a. The Pl virus carries genes to the recipient
bacterium
b. A DNA solution is added and then rinsed away.
c. The |l anbda phage is integrated into the bacteri al
chronosone.
d. The F factor is integrated into the chronosone in
t he donor bacterium
4. Wiich of the following is NOT a property of the

geneti c code:

b)

non-over | appi ng
r edundant

al rost uni versa
four stop codons
triplet




5. The normal function of a pronoter is to:
a) bind the small subunit of the ribosone
b) serve as an origin of DNA replication
c) serve as an acceptor for transfer RNA
d) serve as a binding site for RNA pol ynerase
e)interfere with the progression of tunor

devel opnent

6. Gene duplication is thought to have been inportant in
evol uti on because:

a.

b.

C.

[o RN @]

fewer copies of genes allows nore rapi d DNA
replication.

Changing in the position of genes usually changes
t heir expression.

An extra copy of a gene can soneti nmes under go
adaptive changes while the first copy continues to
serve its original function

. Introns represent nmuch of the extra DNA found in

eukaryot es.

. The genetic code can be nore flexible in this

situation.

The process of DNA replication involves:
a.

mul tiple origins of replication per chronobsone in
eukar yot es.
Bi ndi ng of ribosones to origins of replication.

. Activation of oncogenes to a new form

Conti nuous synthesis on both strands of the double
hel i x.

. Conservative replication, with one original double

hel i x and one totally new double helix as
products.



8. Choose the correct statenents about the npbst common
structure of DNA.

(1)

(2)

(3)
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The two strands are paired by hydrogen bonds
bet ween the bases, with A pairing with T, and G
pairing with C
The two strands run in opposite orientations
(one 5'-3", one 3'-5") with respect to each
ot her.
Backbone consists of alternating sugars and
phosphat e groups.

, 2,3

, 2

, 3

, 3

2

3

9. The polynerase chain reaction represented a maj or
advance in which of the foll ow ng:
a. Ability to quickly make many copies of a specific

region froma small amunt of DNA.

b. Protein synthesis in a test tube.

c. Binding of tRNAs to ribosones in a test tube.

d. Production of large quantities of RNA pol ynerase
in the | aboratory.

10. What
mut
a.

b.

is the difference between spontaneous and i nduced
ations?

Spont aneous nutations involve base substitutions
but not frameshift nutations.

I nduced nutations are caused by known exposures
to chem cals or radiation.

| nduced nut ations invol ve nonsense nutations but
not m ssense nutations.

Spont aneous nut ati ons involve nonsense mnutations
but not m ssense nutati ons.

| nduced nut ations invol ve base substitutions but
not frameshift nutations.




10 Short ldentification- 2 Pts. each

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

| ysogeny- insertion of a bacterial virus (phage) DNA
into the bacterial chronosone, with survival and

di vision of the resulting bacterium

t hym ne di nmer- crosslinks between adjacent thym ne
bases, resulting typically from exposure to
ultraviolet |ight.

pri mase- an enzynme whi ch synt hesizes short RNA
primers which are involved in initiation of DNA
replication.

pepti de bond- bond which joins am no acids in
form ng a pol ypeptide chai n.

wobbl e pairing- unusual hydrogen bond pairing

bet ween bases in the tRNA anticodon and the nmRNA
codon which allows a single tRNA to pair with nore

t han one codon.

OCkazaki fragment- small, single strand fragnments of
DNA whi ch are internediates in DNA feplication and
are formed during the discontinuous synthesis on one
of the two strand bei ng synthesi zed.

specialized transduction- a bacterial virus | eaves
t he bacterial chronpsone and carries bacterial DNA
adj acent to the insertion site to another bacterium
paracentric inversion- inversion which does not

i nclude the centronere.

transposase- enzynme which all ows novenment of
transposabl e el ements. This may be coded by the

el ement itself, or independently.

m ni mal medi um the sinplest nedium which w |
support the growth of wild type bacteria, normally
contai ning glucose + sinple salts.

5 Problens (40 Points total)

21.

(7 Pts.) Based on the results which have been
observed fromthe Anes test and from cancer trials
with mce and rats, what is the relationship between
chem cal s causi ng nutations and chem cal s causi ng
cancer ?

Chem cal s which cause nutations al nost al ways cause
cancer. |In sone cases, those chem cals are not
“direct nutagens” but require activation to a

mut ageni ¢ fornms by enzynes in the |iver of animls.



22.

23.

(6 pts.) Determ ne the gene order (i.e., which gene

isinthe mddle) fromthe follow ng data set froma
transducti on experinent. Bacteria were selected for
t he presence of A+.

A+ B- C- 605
A+ B+ C+ 92
A+ B+ C- 302
A+ B- C+ 1

B appears to be in the mddle. B is closer to A
than Cis, based on the cotransduction frequenci es.
The fact that transduction with C al nost al ways
carries B along suggests that it is beyond B from A
on the chronmobsonme. There is one apparent double
crossover event.

(4 pts.) Suppose that a nutation in the anti-codon
region of a transfer RNA allowed a t RNA which
normally carries an amno acid to pair with a stop
codon which |leads to insertion of an am no acid
during protein synthesis. Wat would the effect of
this be on (a) a nonsense nutation involving the
rel evant stop codon, and (b) protein synthesis in
general .

a. The nmutation in the tRNA m ght suppress or prevent
the effect of the nonsense nmutation by substituting
an am no acid where the stop codon was |ocated. A
full size protein m ght then be produced rather than
the short protein expected with the nonsense
mut at i on.

b. Sonme normal stop codons m ght not be recognized,
resulting in longer than nornmal proteins.



24,

25.

(11 pts.) Place the mpjor steps in eukaryotic gene
expression (translation, transcription, RNA
processing) in their proper order, and indicate

whi ch of theminvolve the follow ng eight

conponents: spliceosome, pronoter, ribosone,

transfer RNA, RNA polynerase, initiation codon, stop
codon, addition of 5 cap.

1. Transcription (pronmoter, RNA pol ymerase)

2. RNA processing (spliceosone, addition of 5 cap)
3. Translation (ribosome, tRNA, initiation codon,
stop codon)

(12 pts). Diagram a eukaryotic gene with one intron
and the correspondi ng nessenger RNA, indicating the
| ocations of the following: 5 cap, 5 |eader,

pronoter, start codon, intron, poly Atail, stop
codon.
Pr onot er I ntron
--------------------- XXXKKKKKKK= = == - mm e e - -
X-mmmmm o Xemmmmm e e - - X = = XXXXXXXXXX
5 cap start codon stop poly A
5" | eader codon tail
Points: -1 each |ost for m splacenent of any of the

seven conponents |listed above. Additional points
may be | ost for not clearly |abelling the gene or
the mRNA, or for not indicating the proper position
or nunber of introns.



