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Part I. (30%}

1. a} Design a conventional protocol to prepare a genomic 1ibrary,
by How do you isclate a particular gene from this gesomic library? (10 points)

2. You have provided 3 cDNA of gene X, and a vector containing a strong E, coli

promoter a5 shown in Fig. 1. How do you prepare a high-level protein of yrens X
from E. eofi? (1) points)
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3. Describe the molecular mechanisms o ganerate immine diversity of immuonoglobulin
genes. (16 points)

4. Brief describes the protein functions of the following proto-oncogenes. (10 points)
aj) rees b} erbB ¢} SE5 dy ryc o) raf

5. Deline adequately (10 points)

a) alternative RNA splicing
by RNA eding

¢} nick translation

d) processed pseudogene

&) cycling
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Part 11, (30%)
Section 1. True or not true, if not tue, explain it, {15%)

1. The role of & gene in a metabolic pathway is inhibitory because the pathway
progression is enhanced when the pene is knocked-ount.

2. Reverse transcriptase transcribes its template to give antisense RNA.,

3. Expression in transient expression experiment i only in short period of time because
the transfected DNA does not enter muclei of cells.

4. Speeificity of sequence recognition in transceiption factors is determined by both DNA
and transactivation domains,

3. pYAC is a shuitle vector because it contains both bacterial and yeast origin of
replication (YAC: yeast artificial chromosome):

Section K. Short assay (35 %)

1. A phenetype in yeast is lost and mutation of YFG gene is found. When the intact YFG

gene is successfully introduced to yeast, the phenotype is, however, not restored. explain
why. (5%}

2, Muzarion in ejther repressor gene or operator sequence in E.cofi fac operon may result

in constitutive expression of the operon. Please use a genetic method to distinguish these
two matants. (10%)

3.Professor Liv claimed that he had discovered a new defective tansposable DNA
sequence in maize (i.e. corn). What evidence(s} would he have to show? {10%)

(continue to next page}
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4.Fhe following figure shows RFLP linkage anaiysis for ¥ disease. Persons in the tamily
affected by the disease were represented in the dark. Please (1) deduce the haplotype of

thz affected grandparent, [-1; (2) predict whether the grandchild, T11-1 is affected by the
X disease or ool {10%) "
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