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2. (4 %) About the DNA structure:
Most of the DNAs in physiological status are in [2a] form (fill in A, B, or Z). The
double-stranded DNA is held in right-handed helix; whereas the covalently closed

circular DNA molecules are usually in [2b] form (topology]). The melting temperature
of a DNA molecule is a characteristic largely determined by [2c] and [2d].

3. (5 #)Please tell the difference between mitosis and meiosis of the the eukaryocytes

mitosis meiosis
Number of chromosome duplication (1 or 2 times) [3a]
Number of cell division (I or 2 times) [3b]
pairing and recombination between [3c]
chromosome homolog (Yes or No)
Final ploidy (diploid/2N or haploid/N) [3d] [3e]

4. R H DNA, RNA®I S FAmRMELHEER - (54)
S WIHRMEMRAL AN LN LRMAEANSG UGN T ERARAEHE WELE (64

6. a. DNA helicase 4t DNA replication s# A aysh4e?
b. #4i& DNA helicase &91kA » EMEAMHH X EE DNA topoisomerase #34EF, P DNA
topoisomerase #ofqif i3 DNA helicase &945f 2 Bk %97
C. HEmREBARBPRCE—EHHBMY > 2847 PR RAEBERE S50 DVA helicase,
FHAMEAEE? 94

7. DNA double-strand break (DSB) #fafam+ L H &AM, T4 A homologous recombination s

& non-homologous end joining 7 & #4744, . WRAEREFT X OSERS, BAEE LR
BHREREAHEEL - (10 %)

8. A#HAEE# 45% % transposon-related sequence, e —#& @i R4 B4 transposon 44
B A2k i B e RAS R - IR AR - (6 4)
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9. Please describe the role of ¢ factor in transcription. (5 %)

10. Single genes can produce multiple products by alternative splicing. Please use the
genomic DNA shown below to describe at least 5 different pathways to splice an RNA. (5 4%)

intron 1

ona(_ TR ' @:‘

exon 1

11. Please explain why most regulation of gene expression occurs at the transcription
initiation stage. (5 %)

12. £ coli lac Z is often used as a reporter gene in S cerevisiae. Can it be used as a
reporter gene in £ coli? Why? (5 4°)

13. Please provide three mechanisms to explain how short RNAs in eukaryotes (siRNAs,
miRNAs, and piRNAs) can silence expression. (5 4)

14. In each of the following cases stating how a certain protein is treated, indicate what
level(s) of protein structure (primary, secondary, tertiary, and/or quaternary) would
change as the result of the treatment, and explain your answer: (9 )

(1)Egg white (albumin) is boiled.

(2)Meat in your stomach is digested (gastric juices contain proteolytic enzymes).

(3)Hemoglobin consists of two @ -globin and two S -globin polypeptides. The amino acid
valine replaces glutamic acid at the number-six position in the B -polypeptide chain.

15. Eukaryotic mRNAs are post-transcriptionally modified at their 5 and 3 ends. What
roles does each of these modifications play in translation? YD)

16. Male sexual behavior in one particular organism is under the control of several regulatory
genes, including a gene called yfg which encodes a potential DNA-binding protein. One
means to understand more fully the function of y7z in male sexual behavior is to identify
genes/DNA sequences that interact with its protein product. Describe 3 different possible
assays you would take to accomplish this goal. (9 4)
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