BCH2333C Exam #1 May 25th, 2017
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True or false questions (15 points):

1. Anucleotide contains only a nuclea

False. If false, why?

east one phosphate molecule

2. Apolymerase chain reaction (PCR) amplifies a particular DNA segment by repeatedly sequencing the non-
complementary (or template) strand. .

True
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3. In DNA replication, the templdte (leading) strand is read from 5’ to 3’ and the complementary (lagging) strand is
synthesized in the 3’ to 5’ direction.

True

If false, why?
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4. The primary driving force required for the folding of a biomolecule containing non-polar residues is enthalpy,
and the secondary driving force is entropy.

True

If false, why?
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5. Chain-terminator DNA sequencing requires the addition of ddNTP to terminate lagging strand growth
e \}
f false, why?
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Multiple choice (20 points)

1. Anendergonic reaction with AH and AS can be changed to exergonic reaction by decreasing the
temperature
a. Positive, positive
b. Negative, positive
Negative, negative
d. Positive, negative

2. Anincrease in disorder of a system:
a. Isrequired for a process to be spontaneous
b. Results in a decrease in entropy
C. Is characteristic of a system increasing enthalphy
Results in the factor TAS being positive
e. Isfound in every exergonic reaction

3. Carbohydrates, proteins, nucleotides, and nucleic acids are important groups of molecules found in living
organisms. Which 6 elements do living organism need to build these molecules?
C,H,0,N,S,P
b. C,H,N,Si,S,Na
c. KCONH,B
d. C,0O,N,H,Li,S

4. The insolubility of non-polar molecules is due to the large , which is the result of water molecules
forming an ordered network surrounding non-polar molecules
Negative entropy
b. Positive entropy
c. Negative enthalpy
d. Positive enthalpy

5. Phosphoric acid is a polyprotic acid, with pKa of 2.14, 6.86, and 12.38. Which ionic forms predominates at pH

9.3?
a. HszPO,
b. H;PO4
HP042'
d. PO

e. None of the above

6. The weakest non-covalent interaction is:
a,  Electrostatic forces
London Dispersion Forces
c. Hydrogen bonding
d. Dipole-dipole interactions
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7. What functional group is attached to the pyrimidine ring in thymine and is not present in uracil & at what
position is this group attached?
a. Ribose, position 1
b. —CHjs, position 6
c. —NH,, position 5
Deoxyribose, position 2

. —-CH;, position 5

8. DNA fragments are usually inserted into a plasmid vector and cloned before they are analyzed by chain-
terminator sequencing because:
a. DNA fragments need to be pure in order to obtain unambiguous sequence
b. Alarge number of identical fragments is need in a sequencing reaction in order to generate detectable
amounts of products
c. Plasmic vectors have known sequences that can be used for design and annealing of the primer
oligonucleotides, which are used to initiate the sequencing reaction

@ All of the above

e. None of the above

9. In molecular cloning, transformed organisms must be identified. One common method for accomplishing this

involves the inclusion of in the plasmid.
a. Arestriction site
b. Adeletion

An origin of replication
An antibiotic resistance gene
e. Anuclease gene

10. Which of the following statements about PCR is (are) true? Select all that apply.
a. Large amounts of DNA can be easily amplified
@ PCR is often used in forensic laboratories
PCR reactions products can be used in molecular cloning
PCR is used in clinical laboratories
e. All of the above
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Short answer (20 points)
Describe the central dogma of molecular biology. Use a diagram! G ‘TL )
) 0
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Describe the hydrophobic effect, using the Gibbs free energy equation. Be succinct!

}()//ﬂﬂaé«, W /WWWJPJ # /////) uf mém, [or /2
Ogreratia. K fonplor wbnly) i 0 /M lo 4 mrase

Bippe KU MT o I waber Hel b, ulich
tedn AG=>nH<Tns L 0for Ho sslom ﬂﬂ/.fc’/mnp/ugj

G Jc/iﬂe G.Dawhe

Draw the structure of ¢ he monophosphate and gugaifie monophosphate and show the hydrogen bonding between

the two.r tides. Be sure to identify the major and minor groove.
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Long answer (35 points).

A buffer contains 0.01 mol of lactic acid (pKa 3.86; 90.08 g/mol; ) and 0.050 mol sodium lactate (112.06 g/mol)
per liter of aqueous solution.

a. Calculate the pH of this buffer
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b. Calculate the pH after 5.0 mL of 0.50 M HCl is added to 1 liter of the buffer (assume the total volume will
be 1005 mL)
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2. Methylation of nucleotides is important in controlling gene expression in organisms. For example, adenosine
mono-phosphate can be methylated at the N6 position.

Q" a. Draw the structure of adenosine monophosphate and the structure of N6-methyladenosine mono-
phosphate. NUL H\/\) ¥ MQ
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b.  Would the modified base be able to participate in Watson-Crick base pairing?
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3. RNA polymer has a higher turnover (rate of degradation) than DNA due alkaline hydrolysis. Propose a two-step

7 echanism where water is used both as the acid and base.

ll?NA
o}

2) base ? o base
H,0
- ?H
" q \ = RNA
2+ 90 (I‘?’CC?\ "® P
M —P=
: & @ 0N
RNA

I?NA

Mg ©0-P=0
OH

N

Ual€ - warks Lor 40 Ldo qurkin 1F oMy ol used

0> add |bwe



