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Part 1.

A BRARERT (CERB ) > ARk (24%)

g | Most spontanecus changes in DNA are quickly erased by a correction process

- called DNA repair; only rarely do DNA maintenance procedures fail and allow a
N permanent sequence change, which s called am. —
"L DNAt  canbe viewed as "reversible nuclease” that creatc either a
: transient single-sirand break (fype D) or a transient double-strand break (type 1),

. 3. A cenlral intermediale in general recombination is the cross-strand exchange,
2 which is also called a H junciion, after its discovery.

: 4, The enzyme reverse transcriptase, which transcribes RNA into complementary
_ £ DNA molecules, accounts for the permanent genetic changes cavsed by s

5. The three major types of lipids found in cell membranes are called cholestrol,
. -, and glycolipids.

6. The most useful agenis for disrupiing hydrophobic associations and destroyimg
ik lipid bilayerared _ _, which are small amphipathic molecules that wends
| o form micelles in water.

| 7. Proteins that recognize specific sugar residues are called 1

k8. Iron is carricd in the blood by a specilized transport protein calied t

9. Pairs of compounds such as NADH and NAD" are called conjugale r
' pairs, since one compound is converted to the other by the addition of onc or more
| electrons plus one or more protons.

f 10. Regulated secretion is triggered by an external signal, whereas ¢
secretion occurs continnously in the absence of a stimulatory signal.
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11. In the genes of higher cukaryotes, short segments of coding DNA, called exons,
are usually separated by long stretches of nencoding DNA, cailed i

[2. Patients with thalassemia syndromes have an abnormally low level of

el ... _which is the oxygen-carrying protein in red blood cells.

i3. The binding of a gene t protein to a specific DNA sequence turns

a gene off; this type of gene control s called negative reguiation.

B 14, The c __1s a complex network of protein filaments that enables

aukaryotic cells to adopi a variety of shapes and to carry out coordinated and
¥ directed mevements,

| 15, Cells reversibly adjust their sensitivity to a stimulus by a process called
B 2

16. When normal cells are cultured in suspension, unattached to any solid surface,
| they never divide, a phenomenon known as a dependence of cell division,

| B. %8 (16%)
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Part II.

| 1. Definition {(10%}

8 polysame

b. polymorphism
¢. polyadenylation
d. polyploidy

e polysaccharice
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2 Which of the following organelles contein inner and outer membrane? (3%)
a. pucleus b. endoplasmic reticulum ¢. mitochondria d. chloroplasts
a. Goigi apparatus f. vascuole

3. List the order of length {nm) and strength (kcal/mole) in water of the following
chemical bonds {from high fo low). {4%)
a. covalerit b. ionic c. hydrogen d. van der Waals attraction {per atom})

4. In mechanism, photophosphonylation is most simitar to  (2%)
a. substrateleve! phosphiotylation b. the Calvin cycle c. glycolysis
d. oxidative phosphorylaiion e. gluconeogenesis

y 5. The stage of photosynthesis that actually produces sugar is (2%}
~ a. the Calvin cycle b. photosynthesis | c. photosynthesis il
d. the light reaction e. splitting of water

6 Please indicate the ratio of various inarganic ions inside and culside an
ahimal cell (insidefoutside >, <or = 1). (3%)
a. Na*t b, Kt ¢. CI

: 7 DNA molecules are constantly sublacted to various potential damaging
| agents. When DNA is damaged, it can be detectad and repaired by a team of
pnzymes. For a type of repair called excision repair, @ segmant of DNA will be
removed and filed again. Please indicate the enzymes that involve in the
repair system directly. (3%)
a. DNA polymerase b. RNA polymerase ¢. topoisomerase d. nuiclease
o, reverse transcipiase f ligase g. Hind il h. primaze

8 List the order of chromatin packing processes. (5%)
ONA—>a —= b —> ¢ —>d —> 8

Choosa from the followings to fit a ic e; 30 nm chromatin fiber,
metaphase chromosome looped domains, nuclecsome, condensed
chromatin {heterochromatin}

9. A poweriul tachniqus developsd recently in the malacular studies is the
polymerase chain reaction (PCR). Piease descnbs i detail about the principie
of the technique. {4%)
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10. Indicate and explain the emor in each statemant. 1f there i no emor, please
indicate "cormact”. (8%)

RNA polymerase

a. franscribes both DNA strards, but alwayse in a 5—>3 direction

b. transcribes both exons and introns

¢. starls transcribing at an AUG triplet on one DNA strand

d. can produce several polypeptide chain at ona time through the

creation of polysomes

1. Twao methods that use metal replica have bean pariiculary useful in cell
biolegy. They are freeze-fracture and freeze-etch electon micrescopy. Pleasze
. describe the mathods and what can be chserved by the techniques. [6%)

- 12, DNA sequence can be revealed by a dideoxynuciectide chain termination
- (Sanger) method. Please descnbe the pringiple of the tachnigue. (4%)

" 13. Though different in length, number per cell and beating pattern, cilia ang
' flagella actually share a common uitrastruciure, Please describe. Also, how
, dynein working® moves cilia and flagella. (6%)




