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The exam is comprised of a mixture of questions of varying length.

You should answer not more than 200 points worth of questions, choosing any questions in any combination.

The suggested time per question is one minute per point, i.e. a 40 point question should take around 40 minutes to answer.

This leaves you 40 minutes to read and choose which questions to answer and to check and correct your answers.

You may answer in Finnish or in English or both/mixed, just as you please.

If questions include “discuss”, you should include relevant examples.

Write your name on all of the answer sheets.


Short answer questions (10 points per question)

S1)
A viral DNA has been analyzed and found to have the following base composition A= 32%, G = 16%,
T = 40%, C=12%. What can you deduce about this DNA?

S2)
The central dogma of molecular biology is:	DNA   →   RNA	   →   Protein
This implies that one gene encodes for one protein. However, for Homo sapiens there are an estimated 25,000 different genes but up to 1,000,000 different proteins. What mechanisms do cells use to have a greater diversity than one protein per gene?

S3)
Arsenate can replace inorganic phosphate in the metabolic reaction that produces 1,3-bisphosphoglycerate from glyceraldehyde 3-phosphate. This yields 1-arseno-3-phosphoglycerate; however arsenate is much more unstable than phosphate and quickly hydrolyzes, forming 3-phosphoglycerate. 
a) Does the pathway proceed to its final product?
b) Is arsenate toxic? Either yes or no, why?

S4)
List features seen in protein analysis by various techniques which indicate a pure and homogenous protein
preparation.

S5)
Explain shortly the general principle of chromatography.







Medium answer questions (20 points per question)

M1)
Liver is a metabolically very active organ. Discuss the role of liver in metabolism.

M2)
Present a brief overview (lyhyt yleiskatsaus) of amino acid metabolism.

M3)
Discuss shortly the origin of cellular life.

M4)
In the cell there are several functions that employ multifunctional enzymes, that is, when one long polypeptide houses two or more enzymes. Such multifunctional enzymes may work as stand alone units or they may in addition be part of multiprotein complexes, where several polypeptide chains form non-covalent complexes. Yet further, for activity it is often needed that such multifunctional proteins form dimers or other multimers.
Thinking of the cell´s possibilities for carrying out biochemical reactions with such enzymes and complexes, this can be both advantageous, but there are also a potential disadvantage hidden. Please list these with short justifications.
Long answer questions (40 points per question)

L1)
Discuss the importance of protein-protein interactions for cellular biochemistry both in vivo and in vitro.

L2)
Discuss things that need to be considered when planning experiments to introduce foreign DNA into an
organism.

L3)
Present a comprehensive overview of mitochondrion as a cell organelle.

L4)
Give a comprehensive overview of NAD+/NADH and NADP+/NADPH in biochemistry.

L5)
Discuss the variety of uses (structural and non-structural) for branched and unbranched polysaccharides.












Very long answer questions (80 points per question)

VL1)
Discuss the importance/role of pH in cellular and molecular biochemistry.

VL2)
Give a comprehensive presentation of proteins as cellular components, and also discuss the use of proteins
[bookmark: _GoBack]as tools in studying cellular biochemistry.
