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1. 3% SDS-PAGE BEH TRV BBITHREARA - (10 )

2. 473 DNA fingerptint? AL &S WO KH LA TAR 2 (10 2)

3. fTiE ¥ HiFak % &4 (Single Nucleotide Polymorphism, SNP), &t —#4R 6 5% o (10 £)

4. Structure and chemistry of nucleic acids (20% ; BRI ERUA L EH » P TAPIRELHE ; 28FH
& THEUHEDEZ)
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Write down the full spelling of DNA in English. (2 4%

What is the structural difference between DNA and RNA. (2 4

Please define what a gene is. (2 4+)

What is the relationship between DNA and genes. (2 4%)

What is the relationship between genome and chromosome. (2 4+)

Why high concentration of organic solvents can promote DNA denaturation? (2 4)

Is “intron” equivalent to “intergenic sequence”? If not, make a comparison of intron and intergenic
sequence. (4 4% ' 4
Write down the full spelling of UTR in English, and briefly indicate its locations on an mRNA. (4 4%

5. DNA replication, transcription and RNA processing (22 4+ ; B Z R UAHELHE » FTH P LHE L
L5 ERAER TEAREDER)
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What is a telomere? Is telomerase required for the replication of a circular or linear chromosomal
DNA ot both? Why? (6 4°)

In eukaryotes, can a fragment of naked DNA or a nucleosome or both serve as a template for
transcription? Why? (4 4~)

The sequence of a region of DNA around the 5 end of a gene in E. coli is shown below. The - 10
hexamer and the transcription start site are highlighted. What would be the sequence of the first 10
nucleotides of the mRNA transcribed from this gene? Write down the sequence from 5 to 3, e.g.
CGGAUAAACT. (4 %)

5 ---GCGCTTGGTATAATCGCTGGGGGTCAAAGAT- -3

Write down the full spelling of snRNA in English and its relationship with snRNP. After that, please
explain why the recognition of a particular splice site requires more than one snRNP. (6 4%

Please define what general transcriptional factors are. (2 4%
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6. Translation and gene regulation (16 4 ; B EE X UFELDE  FTH P LR IHE  XXFEE

THEARE B EZ)

(1) What is the function of aminoacyl-tRNA synthetase? (2 )

(2) In eukaryotes, why the interaction between cap-binding translation initiation factors and the poly-A
binding protein is required at the beginning of translation? (4 4

(3) In E. coli, why the elevation of tryptophan concentration can inhibit the expression of structural
genes in the tryptophan operon? (4 %)

(4) If the injected double stranded RNA (dsRNA) perfectly matches to the sequence of the target gene,

how will the expression of the target gene be regulated? Knockdown or knockout? (6 4%

7. Molecular biology and Entomology (12 4 ; k&2 EUEIXHE ¥ TATIRXEIME  ERFE
2 THEUHE 9 EZ)
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What is the cotrelation between “insect molecular biology” and “insect biotechnology™? (4 4%

How does the power of Drosophila molecular genetics benefit the study of other insects at molecular
level? (4 4%

Does insect pest management require knowledge and tools of molecular biology? No matter your
answer is yes or no, provide your own perspective, opinion, or explanation. (4 4%
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