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	University of Alberta

Department of Biochemistry


BIOCH 200 

Midterm I Examination

Thursday February 7th 2013
SPECIAL CODE 
111 MWF noon Dr. Dixon
221 TT 11 am Dr. Wright

441 MWF 9 am Dr. Wright

Name:
______________________________

ID#:
______________________________

If this examination booklet is NOT returned, you will be assigned a mark of ZERO (0) for this midterm.

IF YOU CONTINUE WRITING THIS EXAM AFTER THE ALLOTTED TIME YOU WILL BE GIVEN A SCORE OF ZERO

Time Limit: 60 minutes

INSTRUCTIONS

1. CLEARLY ENTER YOUR NAME, SPECIAL CODE AND I.D.# ON THE ANSWER SHEET PROVIDED. 

2. USE HB PENCIL ONLY AND MAKE HEAVY BLACK MARKS THAT FILL THE CIRCLE COMPLETELY. 

3. CHOOSE THE ONE BEST ANSWER TO EACH QUESTION.  

4. THERE ARE 40 QUESTIONS IN THIS EXAM.

5. CHECK THAT YOU HAVE 14 PAGES IN THIS EXAM, AND 1 ANSWER SHEET.

1. Maximal hydrogen bonding of a hydroxyl group involves water donating in ____ hydrogen bond(s) and accepting in ____ hydrogen bond(s).
A. One; two.

B. One; one.

C. Two; two
D. Two; one
2. The 3( end of DNA can be identified by the presence of:

E. A free 3( hydroxyl group.

F. A  2( deoxy group

G. Deoxyribose.

H. A and C
I. All of the above

3. The GC content of Dictyostelium discoideum is 23% , that of Streptomyces albus is 72.3% whereas Homo sapiens have 40.3% GC.  The following best describes the Tm of DNA from these organisms:

J. D. discoideum will have the highest Tm
K. H. sapiens will have the lowest Tm
L. S. albus and H. sapiens have the same Tm
M. S. albus will have the highest Tm
4. Which of the following statements regarding amino acids is/are false?
A. Ala, Val, Ser and Thr play a major role in establishing and maintaining the 3-D structures of proteins.

B. When the pH of a solution is below the pKa value of an ionizable group, the protonated form of that group predominates.

C. Every amino acid has at least two pKa values.

D. Statements A and B are false.

E. All of the above statements are false.

5. Which of the following bonds is not found in the molecule shown below?
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A. Amide

B. Phosphoester

C. Phosphoanhydride

D. Phosphodiester 

6. Which of the following functional groups is not found in the molecule shown above?

A. Carbonyl

B. Amino

C. Hydroxyl

D. Carboxylic Acid

E. All of the above are found in this molecule.
7. Which of the following statements is true concerning the absorption of light at 260 nm by nucleic acids?

N. A260 decreases as concentration increases.

O. A260 decreases as complementary strands in solution form a duplex.

P. A260 increases as RNA tertiary structures form.

Q. A260 is smaller than A280 for a pure nucleic acid sample.

8. Which of the following statements regarding nucleotide bases in B-form DNA is/are false?

R. N1 in pyrimidines is the point of attachment to ribose.

S. N3 in cytosine is involved in Watson-Crick base pairing.
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An NH2 group attached to C4 in thymine is involved in Watson-Crick base pairing.

U. A and C are both false.

V. All of the above statements are false.

Use the nucleic acid structure on the right to answer the following question.

9. What is the sequence of the complementary strand in a DNA-RNA

duplex?

W. UACGA

X. CGUAG

Y. AGTAC
Z. CAUGA

AA. AGUAC

10. Which of the following products will not be found following alkaline 
hydrolysis of the dinucleotide UA?
A. 5'- Uridine monophosphate

B. 5', 2'-Uridine diphosphate

C. Adenosine

D. A and C

E. All of the above will be found
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B. 
11. Which of the molecules shown in the figure on the previous page contains a pyrimidine base that is found in DNA?

A. 1 and 4
B. 1 and 5

C. 1, 4, 5 and 6

D. 1, 5 and 6

E. 4, 5 and 6
12. Which of the molecules shown in the figure on the previous page contains a base that is not normally found in RNA?

A. 1

B. 5
C. 6

D. 5 and 6

E. 1 and 6

13. Which of the molecules shown in the figure on the previous page is a nucleoside?

A. 1 and 4
B. 2
C. 3
D. 5 and 6
E. 2, 5 and 6
14. How many chiral carbons does molecule #6 contain?

A. 5
B. 6
C. 7
D. 8
E. 9
15. Which of the following interactions is primarily responsible for stabilizing the double-helical structure of DNA?

A. Electrostatic interactions between the phosphate groups of two adjacent strands.

B. Covalent bonds between the 3( end of one strand and the 5( end of the other.

C. Hydrogen bonds between purine and pyrimidine bases.

D. Base-stacking interactions between adjacent bases.

16. On average water molecules at 10oC will be involved in _____________ number of hydrogen bonds compared to water molecules at -10oC.
AB. a greater
AC. smaller
AD. the same

AE. none of the above are appropriate

17. The phosphodiester bonds that link adjacent nucleotides in both RNA and DNA:

AF. Are uncharged at neutral pH.

AG. Always link A with T and G with C.

AH. Are negatively charged.

AI. Contain two phosphates.
AJ. A and B are both true.

18. The following peptide is produced by translation of an mRNA:


Ala-Arg-Cys-Thr-Ser-Leu

Which mRNA sequence below could have been the template for this peptide?

A. GCUAGGUGCACAAGUUUC

B. GCCCGUUGUACUUCCCUU 

C. GCAAGAUGUAUGAGCCUG

D. GCGAGGUGAACGUCAUUG


19. The diagram ABOVE shows the incomplete structure of a nucleotide. If this nucleotide was AMP, which of the following structures would complete the diagram in the dashed box?

	A.
	
	B.
	
	C.
	
	D.
	


E. None of the above.
20. Which of the following choices does not accurately complete the following statement: 
The nucleoside guanosine ___________________________.

AK. contains a purine base.

AL. contains one or more hydrogen-bond donors.

AM. contains one or more hydrogen bond acceptors.

AN. contains ribose and not phosphate.

AO. contains a C2' amino group.

21. Deoxyadenosine 5( monophosphate does not contain which of the following chemical functional groups or bonds? 

AP. A hydroxyl group. 

AQ. A purine. 

AR. A phosphoester bond. 

AS. A carbonyl group.

AT. An amino group.

22. Which of the following statement about nucleic acids is true?

AU. RNA is more stable than DNA under alkaline conditions.

AV. Helical structures in DNA are right-handed.

AW. Hydrogen bonds make RNA more stable than DNA.

AX. DNA absorbs UV light to a greater extent than RNA.

AY. A and C are both true.

23. Two samples of double-stranded DNA have been prepared. Nucleotide analysis reveals that sample 1 is found to be 23% A while sample 2 is 29% G. Knowing this, which of the following statements is true?

AZ. Sample 2 is 23% T.

BA. Sample 2 will melt at a lower temperature than Sample 1.

BB. Sample 1 has a higher AT content than Sample 2.

BC. Sample 1 is complementary to Sample 2.

BD. A and C are both true.

24. Which of the following statements is false?

A. The value of Tm for double-stranded DNA decreases as ionic strength increases.

B. Single-stranded DNA absorbs more strongly at 260nm than double-stranded.

C. DNA melting is a reversible process.
D. The value of Tm is sensitive to pH changes.

25. Which of the following molecules are considered “high energy” molecules?
BE. ATP
BF. dGTP
BG. AMP
BH. A and B
BI. All of the above
26. Which of the following functional groups may be found in an RNA molecule that has undergone hydrolysis at high pH?

BJ. Free 3'-OH group.

BK. Free 5'-OH group.

BL. Free 2'-phosphate group.

BM. A and C.

BN. All of the above

27. The base in guanosine:

BO. Is a pyrimidine.

BP. Has a potential hydrogen-bond acceptor attached to C6.

BQ. Has the chemical formula C5N4OH4.

BR. Has a hydrogen-bond donor attached to C4.

BS. Is attached to ribose at N1.

28. What is the name of the molecule pictured at right? 
BT. Ribothymidine 5( monophosphate.

BU. Uridine 5( monophosphate.

BV. Cytidine 5( monophosphate.

BW. Ribouridine 5( monophosphate.

BX. Cytosine 5( monophosphate.

29. A tRNA is found with the anticodon sequence CGA. What amino acid is associated with this tRNA?

A. Arg

B. Ala

C. Gly
D. Ser
E. None of the above
30.  From the choices below, choose the one that is correct in terms of decreasing strength of bonding interactions:

A. Van der Waal’s interactions > hydrogen bonding > ionic interactions > covalent bonds

B. Hydrogen bonds > ionic interactions > covalent interactions > Van der Waal’s interactions

C. Covalent bonds > hydrogen bonds > ionic interactions > Van der Waal’s interactions

D. Van der Waal’s interactions > ionic interactions > hydrogen bonding > Covalent bonds

E. Covalent bonds > ionic interactions > hydrogen bonds > Van der Waal’s interactions

31. Hydrophobic interactions may occur between the R-groups of which of the following pairs of amino acids?
BY. Tyr and Gly

BZ. Arg and His

CA. Phe and Trp

CB. Val and Asn

CC. His and Asp

32. Which of the following most accurately describes the charge state of DNA under physiological conditions?

A. Roughly uniformly negatively charged along its length

B. Roughly uniformly uncharged along its length

C. Heterogeneously charged, with some regions positive and some regions negative

D. Heterogeneously charged, with some regions negative and some regions neutral

33. Which of the following net charge best represents valine at pH 12?

A. -2

B. -1

C. 0

D. +1

E. +2

34. The complementary sequence for ATGATGATGATG  for an RNA molecule is:

CD. CAUCAUCAUCAU

CE. CATCATCATCAT
CF. UACUACUACUAC
CG. TACTACTACTAC
35. On the melting curves below, identify which curve would represent the data collected in an experiment where pH  was altered relative to the other experiment.
CH. Curve A was performed at a relatively high pH compared to Curve B.

CI. Curve B was performed at a relatively high pH compared to Curve A. 

CJ. Impossible to tell with this data.

36.  A hydroxide ion (OH-) has the potential to accept more than one hydrogen bond.

A. True

B. False
37. Given Chargaff's rules for a DNA duplex, which equations below are always valid for a single strand of DNA?

A. A + G = T + C

B. A + C = T + G

C. A + T = C + G

D. Both A and B are valid.

E. None of these are valid.
38. Which of the following is a shared characteristic between NAD+ and dATP?
A. Both contain deoxyribose.

B. Both contain a pyrimidine base.

C. Both contain 3 phosphates.

D. Both are involved in oxidation/reduction reactions.

E. None of these are shared characteristics.

39. Which of the following statements about FAD and NAD+ is FALSE?

A. They are dinucleotides.

B. They each contain 2 phosphoester bonds.
C. They are both oxidized.

D. They each can reversibly carry two electrons.

E. They each contain deoxyadenosine 5' monophosphate.

40. Which of the following functional groups can act as a hydrogen bond donor?

A. An amino group.

B. An ester.

C. A carboxylate group.
D. A and C

E. All of the above act as hydrogen bond donors.

Standard Genetic Code
Second position
	First position (5’ end)
	U
	C
	A
	G

	U
	UUU  Phe
UUC  Phe

UUA  Leu

UUG  Leu
	UCU  Ser
UCC  Ser

UCA  Ser

UCG  Ser
	UAU  Tyr
UAC  Tyr

UAA  Stop

UAG  Stop
	UGU  Cys
UGC  Cys

UGA  Stop

UGG  Trp

	C
	CUU  Leu
CUC  Leu

CUA  Leu

CUG  Leu
	CCU  Pro
CCC  Pro

CCA  Pro

CCG  Pro
	CAU  His
CAC  His

CAA  Gln

CAG  Gln
	CGU  Arg
CGC  Arg

CGA  Arg

CGG  Arg

	A
	AUU  Ile
AUC  Ile

AUA  Ile

AUG  Met
	ACU  Thr
ACC  Thr

ACA  Thr

ACG  Thr
	AAU  Asn
AAC  Asn

AAA  Lys

AAG  Lys
	AGU  Ser
AGC  Ser

AGA  Arg

AGG  Arg

	G
	GUU  Val
GUC  Val

GUA  Val

GUG  Val
	GCU  Ala
GCC  Ala

GCA  Ala

GCG  Ala
	GAU  Asp
GAC  Asp

GAA  Glu

GAG  Glu
	GGU  Gly
GGC  Gly

GGA  Gly

GGG  Gly
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