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2. Plasmid DNA pX purified from bacterial host cells was dissolved in 100 pd TE (10mM Tris-HCI, I1mM
EDTA; pH 8.0).  Diluted 2 ul of this DNA solution into 100 ul of water gave OD,,, reading of 0.50 and
the OD 260/280 ratio of 1.72.  How much pX DNA was totally isolated? ( {415 5}) Is this DNA
preparation free of protein contamination? Please explain. (-8 5 4})

3. A number of mutations have been shown to affect the structure and function of genes in general. Please
describe them briefly. (10 43)

Lo

. Chronic infection of human hepatitis virus (HBV) often leads to hepatoma, when HBV DNA genome
integrated into chromosomes of liver cells. How can you use molecular biology tools to demonstrate the
integration of the viral DNA into liver chromosome; please explain. (10 53)
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6. Please describe the similarities and differences between a prototypical prokaryotic gene and eukaryotic

genes. (10 43)
7. An E. coli DNA fragment (80-bp) has been isolated and sequenced:
TAAAATITAGACAACTAGTGTGGTT‘TCACATTCCCGGG?TC'ITACTFI'GACAAGAGATCTFGTCCTF GAGTATAATCGGCC

Please indicate the possible promoter region and type H restriction enzyme sites. (10 43})

8. Polymerase chain reaction (PCR) can be used for diagnosis of pathogenic viruses, such as infection by
human immunodeficiency virus (I111V-1).  Describe the principle of PCR in detail: Use the following
sequence to demonstrate how to detect the HIV-1 specific gene (env) in lymphocytes’ chromosomal DNA

isolated from AIDS (acquired immunodeficiency syndrome) patients. (10 4})

The HIV-1 env gene:
5'—CCTAATCATCTCATGTTCATGTCCTACTGT4.m.,....4.................“J\GCTTCTGTGGAGTTACTCTCTTTTTTGCC....M......... e CATACAGCACTCAGGCAAGC TATTC TG TG T- 3¢
TCGARGACACCTCAATGAGAGAAARRACEG oo GTATGTCGTGAGTCCGTTCGATARGACACA-5'
1.1-kbp |

3’ ~GGATTAGTAGAGTACAAGTACAGGATGACA e

| 0.7-kbp !

9. The plasmids have versatile applications in molecular biology. A number of vectors (e.g., pUCIS,
asmid.  Please describe

pBluescript, etc.) have utilized the blue-white color to select insert-containing pl

its underlying principle in the context of /ac operon. (10 43)

10. fi[5H Apoptosis ? HE3 (7 B 2 8l Necrosis FTAE 2 Apoptosis HA28'E %34 (Development) & {35

Bt 7 BUSAEROTE R XA (AR 2 SARI » (3t s T BEFRE 2 53)




