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2-1 ~ The Nobel Prize in Chemistry 2008 "for the discovery and development of the green fluorescent protein,
GFP".

What is the significance of GFP requirement in contemporary biochemistry? (8pts)

2-2 ~ What are the major difference between the mechanisms of protein import into endoplasmic reticulum and
those of protein import into mitochondria?(8pts)

2-3 -~ Standard conditions for hydrolyzing RNA to nucleotides are 0.3N NaOH at 37°C for 16h.

Draw a chemical reaction mechanism for this hydrolysis.(5pts)
Why is the DNA not hydrolyzed under these conditions?(4pts)
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4-1 ~ Carbonic anhydrase of erythrocytes (Mr 30,000) has one of the highest turnover numbers we know of. It
catalyzes the reversible hydration of CO:
H,0 +CO, < HyCO;
This is an important process in the transport of CO, from the tissues to the lungs. If 10.0 pg of pure
carbonic anhydrase catalyzes the hydration of 0.30 g of CO; i in 1 min at 37°C at Vmax, What is the
turnover number (K.a) of carbonic anhydrase (in units of min® h? (5 %)
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4-2 ~ Estimate the Vi and Ky, of the enzyme-catalyzed reaction for which the following data were obtained.

(5 %)

[S] (M) ] Vo (WM/min)

2.5%x10° 28

4.0x10° 40
1x10° 70
2x107 95
4x10°% 112
1x10* 128
2x107 139
1x107? 140

4-3 ~ One critical function of chondroitin sulfate is to act as a lubricant in skeletal joints by creating a gel-like
medium that is resilient to friction and shock. This function seems to be related to a distinctive property
of chondroitin sulfate: the volume occupied by the molecule is much greater in solution than in the
dehydrated solid. Why is the volume so much larger in solution? (5 %)

4-4 ~ A congenital defect in the liver enzyme fructose 1,6-bisphosphatase results in abnormally high levels of
lactate in the blood plasma. Explain. (5 %)

4-5 ~ The Vmax of the glycogen phosphorylase from skeletal muscle is much greater than the Viax of the same
enzyme from liver tissue. (5 %)

(a) What is the physiological function of glycogen phosphorylase in skeletal
muscle? In liver tissue?

(b) Why does the Vinax of the muscle enzyme need to be greater than that of the
liver enzyme?
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