Biochemistry – Dr. MacDonald’s in-class quizzes 2000

(with some inclusions from his first year of teaching: 1999)

Note:.  The questions are in bold. For multiple-choice questions, the answer is italicized; otherwise, the answer/explanation is in plain print.  Quizzes with **’s will be updated after class and emailed.

Quiz #1 ( 9 Oct 2000)

  
1.  Of 4 kids, 3 are dark-haired and one is light-haired.  The parents are both dark-haired.

a) Are the dark-haired kids heterozygous for this trait?  Yup, 2/3 are Dl  (where D = the dominant, Dark trait, and l = the recessive, light trait).

b) What is the allelic makeup of the light-haired kid for this trait?  Homozygous recessive (ll), meaning the light-haired trait is only expressed when D is not present.
Refresher:

	(mom & dad)
	D
	l

	D
	DD
	Dl

	l
	Dl
	ll


2. A mother’s brother and one of her sons are color blind.  

[Mom = XXcb     
Dad = XY

Possible progeny:  XX or XXcb  daughter,    XY or XcbY son]

	mom(dad ↓
	X
	Xcb

	X
	XX
	XcbX

	Y
	XY
	XcbY


a)  What are the chances she’d give birth to another color blind son? 

 50%  [See above.  Of two possible genotypes, 1 is affected.]

[Color-blindness is a sex-linked trait on the X chromosome.  Since the mother’s brother is color blind (cb), her son is cb, and MacD didn’t mention the dad, we can conclude that the mother is a carrier for cb (she’s XXcb: since one X is ‘normal,’ Xcb is not expressed), and the dad is not cb (he’s XY).    So the son has a 50/50 shot at getting a normal X from mom or a Xcb from mom, in which case he’s cb.  Females are most often carriers, males more often have the trait, since the girls have twice as many chances at getting a ‘normal’ X.]  (It all seems so random and unfair…sorry, bit of a Sartre moment there.)
b)What are the chances that the mother’s son’s daughter would be colorblind? This is very unlikely. Unless the son’s wife was colorblind, his daughters could only be carriers.  But note:  all his daughters will be carriers in that case.

	wife( son ↓
	X
	X

	Xcb
	XcbX
	XcbX

	Y
	XY
	XY



(pardon use of traditional pink and blue—this is for simpler understanding…)

c)  What are the chances that the mother’s son’s son would be color blind?

     It’s impossible, unless her son married an XXcb  or XcbXcb woman. [See above.]

3. Is hair color linked to color blindness?  No  (linked and unliked traits)
4. Which bonds are not associated with hydrogen bonding?

Phosphodiester bonds

Salt bridges

Cys bonds

Quiz # 2 (11 Oct 2000)

1. One strand of DNA is purine-rich; its complementary strand is

a) pyrimidine-rich 

b) purine-rich 

c) GC rich

d) It’s impossible to tell.

2. What are the 3 parts of a nucleoside triphosphate?

Ribose (sugar), triphosphate at 5’, purine or pyrimidine base

3.  A strand of mRNA contains the sequence 5’-AUGGUCC-3’.  What is the sequence of the corresponding sense DNA?        5’-ATGGTCC-3’   [mRNA always = ‘sense’, so sense DNA is just like it once you switch out U and T];  anti-sense DNA = 5’-GGACCAT-3’.

4.  Naladixic acid (an antibiotic) inhibits bacterial DNA gyrase.  Which of the following will be affected?
a) DNA replication

b) Protein transcription

c) tRNA secondary structure

d) Phosphodiester bond formation

[protein translation, not protein transcription; the other 2 are just darn silly]

5. A polynucleotide chain always grows from which end?

a) 5’ phosphate

b) 3’ hydroxyl

c) nucleotide base

d) 2’ hydrogen bond

[polynucleotide chains are read 5’ ( 3’, with the arrow indicating that the growing end has a 3’ OH]

**Quiz #3 (13 Oct 2000)

1. A scientist radiolabels a DNA double helix just prior to it replicating.  After replication,  radioactivity will be detected in

a) parental DNA

b) both strands of the 2 new DNA’s (on the parent strands only)

c) only in the daughter strands

d) between the parent and daughter of both DNA molecules.

2. True or False:  RNA is never found attached to DNA in cells.  False [transcription primer, protein translation, …]


3. True or False:  negative supercoiling interferes with DNA replication.  False [Positive supercoiling occurs downstream as helicase works at the replication fork; this supercoiling is removed by topoisomerases, otherwise the supercoiling would inhibit replication.]

4. Another name for helix-destabilizing protein is:

a) primosome

b) helicase

c) DNA ligase

d) SSB protein

e) XTF protein

**Quiz #4 (Oct 2000)


1.  Name the chemical bond between


a)    two amino acids in a protein   [peptide bond, amide linkage—except proline]
b) two nucleotides  [phosphodiester bond]
c) two cysteines (a cystine) [S—S]
d) an AT basepair   [Hydrogen bonds, 2 of them; GC has 3]
e) the bond made by DNA ligase during replication  [phosphodiester]
2.  The DNA-binding protein that binds palindromic DNA is a 
a) monomer

b) dimer
c) tetramer

d) pentamer

3. What is unusual about the 5’ cap linkage to the first nucleotide in eukaryotic DNA?

It has a 5’ ( 5’ linkage.

4. True or False:  protein sequences are endoded by introns.  False; exons are the coding regions.

5. Deletion of 10 basepairs (bp) that causes and increase in PEPCK mRNA would define this as a 

a) silencer

b) enhancer

c) repressor

d) _____________

Which is/are true about centromeres?

a) have alphoid repeats   [T]

b) are required for proper mitosis  [T]

c) their length is correlated with the activity of telomerase  [F]

d) are associated with intracellular microtubules  [T]

e) are always at the precise middle of a eukaryotic chromosome  [F]

Which is true about pseudogenes?

a) they might be transcribed into functional mRNA  [F]

b) they usually contain at least one exon  [T]

**Quiz #? (Genetic code,…)

1. Which amino acid is encoded by ATG?  Met (get Met; it pays)

2. What do you call a mutation that allows a read through of a stop codon?  Pushy?  Doesn’t Follow Directions Well?  No, it’s a suppressor.

3. Which is/are false?

a) EF-Tu is needed for termination of translation  [F; EF-Tu is required for elongation.]

b) Eukaryotic ribosomes are 50% RNA by weight.

c) Puromycin resembles a charged tRNA.

d) Translation elongation requires multiple high energy bonds from GTP.

e) 5S RNA is found in both eukaryotes and prokaryotes.

4. True or False:  a single nucleotide deletion always changes the Open Reading Frame.  [False.  The deletion must occur within the reading frame.]

5. A mutation has occurred, such that the progeny make 1/5 the normal amount of YIP (no, I don’t remember what that is  yet…) is made.  Nonetheless, a normal protein is translated.  The cause of this mutation is
a) missense within the coding region

b) deletion within Shine-Delgarno sequence

c) nonsense within the coding region

d) deletion within a polyadenylation signal [eukaryotes only]

e) deletion within the TATA box  [eukaryotes only]

Quiz #3 (13 Oct 2000)

5. A scientist radiolabels both strands of E. coli DNA with 32p, then observes it replicating.  After replication,  radioactivity will be detected in

e) In one of the two daughter bacteria, in both strands of its DNA [not semiconservative]

f) In both daughter bacteria, interspersed among both DNA strands  [not interspersed]

g) In both daughter bacteria, in one strand of each’s DNA [now that’s semiconservative]

h) In one of the daughter bacteria, in one strand of its DNA  [not semiconservative]

6.  True or False:  A.  RNA is never found attached to DNA in cells.  False [transcription primer, protein translation in prokaryotes]


     B.  SSB is also called helix-destabilizing protein.  True.

C. Negative supercoiling inhibits DNA replication.  False. [Negative supercoiling actually helps replication, by ‘pre-relaxing’ DNA.  Positive supercoiling occurs downstream as helicase works at the replication fork; this supercoiling is removed by topoisomerases, otherwise the supercoiling would inhibit replication.]

D. AZT lacks a 2’ and 3’ OH.  True.

7. Another name for helix-destabilizing protein is:

f) primosome

g) helicase

h) DNA ligase

i) SSB protein
j) XTF protein 

8. Which pair of enzymes serve equivalent functions for prokaryotes and eukaryotes?

a) DNA pol I and III  [both prokaryotic]

b) DNA gyrase and helicase  [different functions]

c) RNA pol and DNA pol α   

d) SSB and DNA ligase  

9. Which enzyme is most useful for making a radioactive copy in a test tube?

a) RnaseH

b) Exinuclease [DNA repair]

c) DNA pol I

d) DNA ligase  

10. Which is most useful for making a radioactive copy of DNA?

a) α [32p]-dCTP   [needed to be dNT and α-PO4]
b) γ[32p]-dCTP

c) α[32p]-ATP

d) α[32p]-UTP

Quiz #4 (16 Oct 2000)

11. Which of the following probably does not serve to increase gene expression of the Lac operon?

a) increasing intracellular cAMP  [↑ expression]

b) a mutation in the operator sequence that interrupts the palindromic sequence [↓ C.A.P. binding, so ↑ expression]

c) increasing histone acetylation  [proteins don’t have histones—fooled ya]

d) a mutation in C.A.P. protein that ↓ its ability to dimerize

2.  List the function of each of the following:
a) RNA pol   [prok. transcription]


e)  DNA pol III [prok. replication]

b) RNA pol I [euk. rRNA]


f)  DNA pol α [euk. lagging strand, 

c) RNA pol II [euk. mRNA and snRNA] 



primase]

d) RNA pol III [euk. tRNA and 5S RNA]

g)  DNA pol δ [euk. leading strand]

3.  Which of the following factors is required for transcription by all three eukaryotic RNA polymerases?

a) TBP

b) XPF [replication or repair]

c) DNA methylase  [should be myth-ylase, cause it doesn’t exist]

d) Protein kinase  [kinda T and F; he said he would change this on a test to be less vague]

4. Which of the following eukaryotic items serves the same function as the prokaryotic Shine-Delgarno box?

a) TATA box  [transcription]

b) CCAATT box [  “ ]

c) 5’ cap     [the m7Gppp thang]

d) CAP site [prokaryotic]

5.   Which generally acts to increase eukaryotic transcription?
a) TATA sequence 25 bp upstream of cap site  

b) Enhancer sequence

c) Decrease in local histone abundance

d) Binding of steroid receptor dimers to their steroid receptor elements

**yup, they’re all true!

Biochem  Quiz– Wednesday (10/18/00)

1. Which of the following processes could not change the primary sequence of a protein encoded by an mRNA?

A. Alternative splicing within coding region

B. 5’-cap Methylation 

C. Alternative polyadenylation

D. Transition mutation start codon

Answer: B

2. You’re doing an experiment using poly-GC as input RNA.  You get two protein products, polyalanine and polyarginine.  You know from a previous experiment that the triplet CGU encodes arginine.  From your experiment, what is the most likely codon for arginine? for alanine?

Answer: The RNA is poly-GC, meaning that the sequence of bases resembles GCGCGCGCGCGC….Since two amino acids are coded for, there must be two distinct reading frames.  Therefore, the codon for arginine is CGC (with the point of origin being the C), and the codon for alanine must be GCG (with the point of origin being the G).

3. (After much debate, Question 3 on the quiz was thrown out by MacDonald.  It will not appear on the exam.)

4. A particularly nasty new virus invades animal cells and turns off most cellular mRNA translation by chopping off a 3’-polyA tail.  Which of the following mRNAs will probably not be affected?

A. C/EBPs

B. Apo B-100

C. tRNA synthetase

D. histones

Answer: D  

5. Which of the following antibiotics does not act by inhibiting translation?

A. penicillin

B. chloramphenicol

C. streptomyocin

D. ertthromycin

Answer: A

Penicillin is bacteriocidal.  It kills cells by lysing cell walls.  All other choices are bacteriostatic, and only inhibit bacteria growth.

Page 1 of 6

