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BIOLOGY 112
QUIZ

Feb 4, 2014






SHOW ALL YOUR CALCULATIONS, REASONING and UNITS
Also, if I ask for “one” reason then provide only one reason.










#1  (2 marks)  Some people argue that viruses are alive, some argue that they are not.  However, everyone agrees that viruses are not considered cells.  Provide two reasons as to why this is so.

You need to have two of the following points…they need to be distinct points, not just a variationViruses do not possess the following structures that all cells possess, as a result they lack many of the criteria of life
· They have no ribosomes or any other enzymes at all therefore they cannot convert energy from one form to another (they have no metabolism) and cannot replicate their own DNA
· they have no cell membrane, therefore they cannot maintain homeostasis
· they have no cytoplasm
strictly speaking, “not being able to reproduce without a host” is not a criterion…there are many cellular parasites that  can’t reproduce without a host, not because they require the host to replicate their DNA, but for a whole bunch of other reasons

# 2	(2 marks)  Of the three Domains of life, which two are prokaryotic?
· Bacteria
· Archaea

#3	(2 marks)  A cell requires more nitrogen than phosphorus.  This is because nitrogen is a component of  ___________proteins/amino acids_____and these molecules constitute about 50% of the cell’s dry weight.  Nitrogen and phosphorus are needed in greater amounts than trace elements because trace elements are usually components of ________enzymes/coenzymes________that only facilitate metabolic reactions..note:  trace elements and micronutrients are essentially the same thing

#4	a)  (3 marks)  Calculate the surface area, the  volume  and the surface area to volume ratio of the following cell.
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sa	= 2∏ (0.5um)2 + 2∏(0.5um)(4um) = 14.14 um2
vol 	=∏ (0.5um)2 (4um) = 3.14 um3
sa/vol	 = 4.5 um2:1 um3 or um-1 …the units are important here 

	b)  (2 marks)  Would a cell with a ratio of 2.5 um2:1 um3 be more efficient or less efficient than the cell in a)?  Why?

It would be less efficient because there is less membrane surface area (for diffusions and to anchor enzymes) to meet the metabolic demand of each unit of cytoplasm volume


#5	(1 mark)  A new prokaryotic cell was discovered that contained no peptidoglycan.  Is this organism likely from Domain Bacteria or Domain Archaea?
Archaea




#6	(2 marks)  Identify two pieces of evidence that supports the theory that eukaryotic cells evolved from prokaryotic cells.  Note:  the question is not asking “what is the theory?”

You need to provided two distinct points
For e.g.	
· Fossil record shows prokaryotic cells showing up first
· Mitochondria and chloroplasts:
· Possess their own circular chromosomes similar to prokaryotes
· Possess some similar nucleotide sequences as prokaryotes
· Possess their own ribosomes which are similar in size to prokaryotic ribosomes
· Replicate in a fashion similar to prokaryotes
· Are similar in size to prokaryotes
· Have sensitivities to some of the same antibiotics as prokaryotes

#7	(1 mark)  What structural feature of the bacterial endospore stabilizes DNA?
You need one or the other
· Ca-dipicolonic acid, and 
· SASPS 
The spore coat affords general protection to the entire spore, it doesn’t specifically stabilize DNA

#8	(1 mark)  Why is a capsule a particularly useful structure to possess for a bacterium that is an internal parasite of humans?

· Resists phagocytosis by white blood cells
Note, make sure you don’t list a bunch of things that are not relevant to an internal pathogen of humans. Dessication is not a big problem inside of humans, and use of antibiotics is a relatively recent phenomenon and not practised, at all, world wide.

#9	a)  (2 marks)  Describe two structural differences between fatty acids and isoprenes.

· fatty acids have fewer double bonds than do isoprenes
· isoprenes have side branches or chains, fatty acids don't
· isoprenes can form rings whereas fatty acids can;t
· isoprenes may be bound to the isoprenes in the other leaflet
glycerol and the linkages are not technically part of the fatty acid molecule or the isoprene molecule, but I gave you a mark anyway providing you expressed yourself somewhat clearly

	b)  (1 marks)  In terms of the ability to live in high temperature environments, what does possessing isoprenes in the cell membrane, as opposed to fatty acids, impart to organisms?

The properties of isoprenes (rings, transmembrane bonding) appear to impart structural stability to the membrane 

#10	(2 marks)  What attributes must a molecule possess in order to most easily diffuse through the phospholipids of a cell membrane, what attributes must a molecule possess.  Provide an example of one of these molecules.
· Small, non-polar, uncharged molecules…you needed to get 2 out of these 3 in order to get a mark
· e.g. very small hydrocarbons (not glucose), carbon dioxide, oxygen…….not water, its polar and thus doesn’t pass all that easily, hence the need for aquaporins.



#11	a)  (1 marks)  Why do Gram –‘ve cells tend to be more resistant to penicillin that Gram +’ve cells?

They have an outer membrane (the LPS layer) to the cell wall which affords greater protection to the peptidoglycan layer
Note:  it is not the peptidoglycan of the cell wall itself, it is the membrane.

b)  (1 mark)  How does penicillin actually work?  Be as specific as you can with your terminology. 

It prevents the formation of the peptide cross bridges in the synthesis of new peptidoglycan, as a result cell growth and division is blocked
Note;  saying that it blocks cell division isn’t providing detail at the level of that presented in class


#12	The diagram represents the sugar molecule of a nucleotide contained in a string of nucleotides.
a)  (1 mark)  Indicate which carbon is the 5’ carbon onto which this nucleotide’s phosphate is attached.
b)  (1 mark)  Which carbon is the 3’ carbon onto which more nucleotides can be added?
 (
5’
)



						



 (
3’
)



#13	(1 mark) Why do the promoter regions on DNA have nucleotide sequences rich in A and T?
	Binding between A and T isn’t as strong as C and G (because A and T bind with two bonds whereas G and C bind wit three bonds), therefore it is easier for RNA polymerase to open up the strands.
It’s not that the bonds themselves are weaker, so be careful of how you phrase things so that you don’t mislead the marker.

#14	(3 marks)  The following sequence codes for a very short protein.  Underline it and write out the sequence of amino acids.  Genetic code will be projected onto screen at the front of the class.

· 3'-TTACGCTTGGCTACGGCTTTTGAACTGGGCCTTTA-5'
the first TAC doesn’t have a stop…genes need a start and a stop for the ribosome
5’-AUG CCG AAA ACU UGA -3’
· N-met pro lys thr –C
[bookmark: _GoBack]the start codon also codes for methionine, the stop codon is not an amino acid, therefore it’s extra useful to put the amino and carboxyl ends onto your amino acid string.  To be able to get a string of amino acids you would have had to convert the template strand to mRNA, even though I didn’t specifically ask you to write it out. 
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