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1. Write down the full spellings of abbreviations shown as follows (answer in English,
U TEHMBE “AIE”) (5%)
(1) DNA; (2) mRNA; (3) cDNA,; (4) PCR; (5) RNAI

2. About “ % 3#&”: (9%)

(1) Write down the species name of %4 in English (AIE). (1%)

(2) Wirite down two reasons about why %4 becomes a powerful model organism for
molecular and genetics studies. (3%)

(3) #&4& is also a popular model organism in particular for the study of cell fate: (2%)

(&) Why?

(b) In comparison with £ &, why £ is not an ideal model for the study of cell fate?

(4) Two genes called "ntu” and “edu” were cloned in %4, % & and s#1. After analysis,

scientists called “ntu”, rather “edu”, an ortholog among F4&, # & and 4. Gene “edu”
was called a homolog.

(a) Which gene, or both genes, has/have similar functions in these three species? (1%)
(b) Is “ntu” also a homolog? Why? (2%)

3. About “central dogma” of molecular biology: (13%)

(1) Write down the flow chart of the central dogma. (3%)

(2) In eukaryotes, which molecular event in the central dogma takes place in the cytoplasm?
(AIE) (1%)

(3) Is “DNA repair” also part of the central dogma? Where does “DNA repair” take place in a
eukaryotic cell? (1%)

(4) In prokaryotes, which enzyme takes charge of DNA replication? (AIE) (1%)

(5) Is processing of mMRNA mostly seen in prokaryotes or eukaryotes? (1%)

(6) Wnat are the differences before and after an mRNA is processed? (3%)

(7) 1s RNA or protein in the ribosome taking charge of protein synthesis? Also, please explain
why ribosome is "ribozyme”. (3%)

4. About molecular cloning and biotechnology: (12%)

(1) Restrictions enzymes are applied to the experiments of recombinant (& #1) DNA:
(@) Wnhat does “restriction” mean? (2%)

(b) Can restriction enzymes digest RNA? Why? (2%)

(c) Please explain why restriction enzymes are essential to an experiment of “recombinant
DNA"? (2%)
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(2) After a gene is cloned, it is usually sequenced:

(a) ddNTPs are chain-elongating inhibitors applied in the Sanger sequencing. Please draw a
molecular structure of a ddNTP. (2%)

(b) According to the following autoradiography result performed by Sanger sequencing, write
down the sequence of the target DNA fragment from the 5’ end to the 3’ end. (4%)

ddATP ddCTP  ddGTP

5. About general concept of genes and gene structures: (11%)
(1) Please explain the relationship between DNA and genes. (2%)

(2) Please explain the relationship between genes and genome. (2%)

(3) Please explain the relationship between genome and chromosome. (2%)

(4) Briefly describe functions of histones. (3%)

(5) snRNAs are involved in splicing. What are the targets of snRNAs: (a) introns; (b) exons;
(c) pre-mRNAs; (d) none of above. (2%)
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6. B8 & (organelles) H HLE?HBM (ribosome) RFE LB B B BNAEL
AT R? R ABMT? (10%)

7T HEEHELSTLLARB BN BR -Ra¥  HRSLLELER
AHEHE RREMELEYSBRGEZENE - (10%)

8. HAMEAN % L £ (endosymbiotic theory) I R E R L EBH - (10%)

9. MA L H(model organism)RHE L REAR VLAY BAEHEFEATHR
WY BEETATLEREER LD RN AT - 10%)

10. FRAMBARHEED ? EMATEAEHE D FHHEZM ) (10%)
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