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1. (15 points)
A. Human DNA contains 20% C on a molar basis. What are the molar percentage of A, G

and T7 (3)

A 30°/o G- 20%e0

T 30% )
= i
B. A segment of DNA from the interior of a single strand o
is shown in Figure 1. What is the polarity of this DNA s
from top to bottom? and explain why (3) 20
5 L4 3 F i N 3
ACT ‘ A
o
5'§nd —a hydmm{l or Phos:plmha qreuf on *o~%=o
, e 5’ carbon of sugarc penfose ) Cribdse ) 0 o
S'erd —> g hydrexyl group on the 3 carben of Sugar CHy g l
C. Most of the DNA sequences in a bacterial genome code
for proteins, whereas most of the sequences o . 16
in the human genome do not. b0
Is this true or false and explain your answer. (4) o ! B
| T
True, CH o &
Bacteria has no introric seq. P
. d 3 v
while hutman Qenome oes,

Figure 1

D. Write the entire name of dCTP. Describe the major difference between dCTP and ddCTP.
What would you expect if ddCTP were added to a DNA replication reaction in large excess
over the concentration of dCTP? (6)

- debxﬁ cytosine. 5 i phosphate.

.{c]d CTP hos no -OH gqrowp od_"fc.arbon of Suqar(r.‘bom;
C{CTP @ OH . ) ) ] |

- DNA replicabion would, holt ot
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E. Wobble pairing occurs between the first position in the anti-codon and the third position in
the codon. Is this correct or false? If false, correct the mistakes. (3)

correct

F. Describe steps require energy during translation elongation. (3) -

- conformationel C‘namc{a of ribosome

pon bmd-wnq LS C'Jrar?ea'; + RNA (aa tENA)

at A th-‘;
Taw|o Jﬁhcn of ribogome affer

~Cpeph bond Pormabeon ¢ Erzcrr.— EFzGpP)

2. You wish to make a restriction map of a 3.0kb : i. 1
BamH1 restriction fragment. You digest three :
samples of the fragment with EcoR1, HPAII and FooRl Hpall Hpal
a mixture of EcoRl and Hpall. You then
separate the fragments by gel electrophoresis
and visualize the DNA bands. e 1.6 kb
From these results, prepare positions of the 1.4 kb 12%b
-EcoR1 and Hpall recognition sites and the 0.2 kb 0.9 kb
“distances in kilobases (kb) between them. (8)

EcoRlI

0.5 kb
0.4 kb 0.4 kb

gamt? Hap I

¢ 16k e 1.4 KE
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Kb o 9 kb
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3. One strand of a section of DNA isolated from E. coli reads:;
5 GTAGCCTACCCATAGG 3’

a. Suppose that an mRNA is transcribed from this DNA using the

complementary strand as a template. What will the sequence of the mRNA
in this region be? (3)

/
5 GUAGCCUACCCAUAGG 3

b. How many different peptides could potentially be made from this sequence
of RNA? Would the same peptides be made if the other strand of the DNA
served as the template for transcription? (4)

3 different 'Fevph‘dm
No.

4. What are the four major types of RNA in a cell? What functions do they serve in the cell?

(12)
ERNA —

an oppropriafe.

[)r‘anc,s/\am'nno wbosome clur'mq ravolahon
based on codon /amt: -codon
rRNA ~—— Compone nt of ?1§:agome_!

carryg out sepdiqe Lorg Lover aon

MRNA —— rodes for protein

m‘ic,fO RNA“——*‘ Known nghons 'mc|ucle.

decraase _'m SPCQPFFQ ‘t(rmﬁi.rf: ]‘e,ve,l
” n h’anglaﬁoh of ;PCQ-LJC- mENA
e . - ( fﬁrﬁlet—}— e
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5. (22 points) | /
a. Describe two features of mRNA which enhance translation. (3)
Cop

b. Which DNA sequence would be mare difficult to denature? And explain why. (4)

@ 5" AGCTTTACCCGGGGTAAGG 3" € /¢y 1
ii. 5 GTITAAAACGGCATATAAT 3’ 5

iii. 5 GCGCAATTGAT 3’ =

(1) contems mere GC. rich Sequance. thaa (1)

amd. longer tham (i)
Thas, Tm of (1) s He hiqhe:t".

c. Describe one critical element that differentiates shuttling vector from other cloning
vectors and explain why. (6) g

Two Or;ﬁ}ns oF rePlfc.a.h‘on For repftlc.a'ﬁn?
Cex. yeact owd E.cali)

v two diFferent organisms.

d. Describe three different methods used to identify the function of a gene and provide
one sentence description of the techniques. (9)

- Knoekout — De-;ruft‘}on of the qems of interesk
n Cmbnfoh‘ac. stem cells T& make k/‘) mouase.

" RNAL  — Decruption of mRNA cadunq for the gomeof
interect btf expressing miRNA or <iRNA
(or antisense RNA )

- Transgenic
mowaxr. . 5

- Sequemce comparison { phvlngenehe aene Famlw )
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6. STA A G G GA T, GG Cl A Cp 3 (6)

i. Which nuclectide has a triphosphate group? A \

ii. How many phosphodiéster bonds are present in the strand shown?
eleven

iii. Which triphosphate of the nucleotlde formed a phosphodiester bond with
a 3’-OH group of C,

G5

7. What is Okazaki fragments and describe Okazaki fragments joining process. (Including
enzymes carry out each steps.) (8)

not - Disconhnuouwa DNA Se&ment‘s Stgrnf‘lﬂcaijecf__
et on the laqqing shrand DNA CLMCI DNA feﬁlfcohon

: mulhpﬂp_, RN A Primefs are Mo é bz.‘ primadse
C-OmP,eme.n'thL{ L the f]-aqq}nq stramd DNA
-— e.ionqa‘hon OF ‘H\&Oﬂ. f’flﬂ’IEF bulﬂl DNA Pcbmm-ﬂ-_

{?'1& Eﬂﬁfﬁ'fﬂ F?SOLMI}—} Fillin the' gap by DNApol. &

8. What is orepon? Describe advantage and disadvantage of operon. (6) omd |} qaf‘ion OF

rokaryshc oKazalke. f: +
— _?cewera.@ ﬁrofeem w&H«oxé 2 0@”"‘"" |

invelved in p ated, Feemefions } (; ! b“' DNA Héa..d-\._.
¢ /ot fered enbs Q Pmcﬁ‘onaﬁ

re?/m 7 \
Ass res Pfi‘f’:'ﬁé_"_?_,‘f.’s'
ﬁalwzm f‘aa.& /77 JProf'e,m ravolved in relofed &enchons

- %ﬁefe,nom ) o N
DfSaJuamf'aJe. IF Trfafion(s) occens, Posrié&,t [oce capacity

Fe.rfenrm speci bc ,/awchons 2o Severil
- LG Prip‘afur_f’s will -be fost f:ma./ﬁ‘tﬂaawﬁf
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9. Explain role(s) of the following proteins. (9)

A. Topoisomerase release of torHonal stréss cawced

bu[ u.muindé“ﬁ‘ of duplex DA dm‘mﬁ Dﬁeﬁh‘cah‘on

B. Taq polymerase DA po e sk cam wiFhctand
hiqh temp . Used for PCR rxn.

C. Aminoacyl-tRNA synthetase —— Qawpﬁeﬁ a QPec,lé.)c, amino acad
' ts dhe C_Dfr'b%-rohdm;é, 'L‘RNA

10. Describe why you need two selectable marker genes for gene replacement (knockout)
construct for mouse ES cells. (3)

becme.. eFF‘Wu.’ oP homolgom re_wmb‘thah‘ﬂn

In mammalian cellg 13 very low, P m::ot‘.f:;f-

needs bobh Pos}%‘ve, selechon marker 'POrA integrahon
and, neqa{ﬂ‘ ve selechon marhué,,u... Povr elimnah nq rc{nclom

] o 1}
11. Your friend performed a northern blot experiment to examine if incubation with specific of ';:_eét ®
three different hormones altered expression of BIMM mRNA. The northern blot was also ) h‘ui-;"‘
probed at the same time with actin, which does not change with any hormones. Can you Coms S

choose which one of the hormones is most effective for increase in expression of BIMM
RNA? and explain why. (5)

¥
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(\O\(\O( \\@(“\ Y‘\ooé‘e;) \Qo‘@(/ Yau c:anno‘k cheoose spculac
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— g MR ---- %BI%ZIA actin mRNA leve|
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