科目：生物化學

一、An octapeptide which has amino acid composition (Asp, Arg, Ile, Met, Phe, Pro, Tyr, Val) goes through many enzymatic or non-enzymatic digestion experiments.（20％）

The results are

· Trypsin yield a dipeptide containing Asp and Arg, and a hexapeptide with all the rest.

· Cyanogen bromide cleavage yields a dipeptide containing Phe and Pro, and a hexapeptide containing all the others.

· Chymotrypsin cleaves the protein into two tetrapeptides, of composition (Asp, Arg, Tyr, Val) and ( Ile, Met, Phe, Pro)

· The dipeptide of composition (Pro, Phe) cannot be cleaved by either chymotrypsin or carboxypeptidase. 

What is the sequence of octapeptide?

二、（20％）
1.The catalytic efficiency of many enzymes depends on pH. Chymotrypsin shows a maximum value of Kcat/KM at pH 8. Detailed analysis shows that Kcat increase rapidly between pH 6 and 7 and remains constant at higher pH. KM increases rapidly between pH 8 and 10. Suggest explanations for these observations.（10％）

2.The serine protease, subtilisin, is used in some laundry detergents to help remove protein-type stains. 

(1) What unusual kind of stability does suggest for subtilisin?（5％）

(2) Oxidation of a methionine residue close to the active site will inactivate the subtilisin . Suggest a way to make a better enzyme.（5％）
三、Given below are some tRNA anticodon-amino acid relationships and a stretch of imaginary DNA. Fill in the empty boxes in the chart by writing the DNA sequence of the coding strand and the correct mRNA codons, tRNA anticodons, and amino acids. （20％）

Use the following tRNA-amino acid relationships:

GGC      UUA      CAG      CUC      GAU      AGG      CCG

Pro        Asn       Val        Glu       Leu       Ser        Gly
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四、（20％）

1.In which reaction of the citric acid cycle does substrate-level phosphorylation occur?（5 %）
2.The citric acid cycle is frequently described as the major pathway of aerobic catabolism, which means that it is an oxygen-dependent degradative process.

However, none of the reactions of the cycle directly involves oxygen as a reactant.

Why is the pathway oxygen-dependent?（5 %）
3.Explain the biochemical basis of the human metabolic disorder called lactose intolerance.（5 %）
4.What are the biological functions of the pentose phosphate pathway?（5%）
五、（20％）

1.What lipids are the major constituents of membrane lipids？（5%） 

2.How to distinguish the peripheral membrane proteins and integral membrane proteins？（5%）
3.Please describe an experiment that show the membrane proteins can diffuse freely on plasma membrane？（10%）
Cleavage reagents	Amino acid residues cleaved at the the carboxyl side of peptide bond 





Tyrpsin	Lys, Arg


Chymotrypsin	Tyr, Trp, Phe, Leu


Cyanogen bromide	Met











