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Part 1: (50%)

1.

10.

11

What is the “primary structure” of a protein?  (2%)

Pleage define and describe the functions of lysosome, peroasome and ghycoxysome,
{6%8)

What are symport and antiport?  [n the intestinal epithelial cells, the transports of
amitws acids, ghucose, calcium end protons are Linked 1o that of sodium.  Indicate
the relationship between sodium and each of them,  (6%%)

Almost all of the proteins in the ¢2lls can be resolved by electrophoresis.  ligw
cun it be dene {method and principle)?  (3%)

The high fidelity of DNA replication eequires a “pronfreading” mechanism.
Pleage deseribe this mechamsm.  (3%)

True or false.  (5%%)

a. Membrane proteins are amphipathic molecules that spomanecushy form bilayers.
b. The lipkd bilayer is an one dimentonal Auid.

¢, The fluidity of & lipid bilzyer is independent of its composition

d. The lipid bilayer of the plasma membrane 13 asymmetrical.

. Membrane proteins are hold in the bilayer by ydrophobic interactions with
lipid.

What rrc the differences of ribosome and intial methionine between prokaryotes
and eukaryotes duning protein synthesis?  {4%)

Explan three different strateyies of chemical signaling between cedls.  (6%%)
Defing extragellular mutnix andd connective tissue.  (4%)
Last the: major types of protein that act at a DNA replcabon fork.  {5%)

What i5 the mechanism for myouin heads to “walk” along actin filament m muscle
conlracton?  {6%)
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Fart 2: (25%)

1. To study biological reaction, we employ intensively spectroscopy. Please
indicate ihe difference in measurements of the light reactions, such as
photasynihesis:

(a). Absorption spectra
(b). Action spwctra
(c). Difference spectra (6 %)

2. Mease show the Nerst equation which states that et the equilibraum the
differenice in concentration of an ivn berween two compartments in
balanced try the voltage difference between compartments. (4 %)

3. Please show the physological effects of plant hormone auxn. (5 %)

4. Pleass explain briefly:
{a). Cnidative phosphorylation.
(b). Substrate-level phosphorylation
(c). thuphuﬂphurylntmn
(d}. Protein phsophorylation (4 %)

3. Please describe briefly the mochanism of an action poteatal of a nevron.
(6 %)

Part 3: (25%)

|. Please select right answers, 12%

1. The blastodisc of a chickean agg s aquivalent 1o ihe {a) zygota (b) eqg
nucleus {c) moruia (d) blastula (&) gasiruta.

2. Which of tha following is a pair of structures that do nol have a direct
anatomical connaction with each other? {a) lung and coronary artery {b)
urinary bladder and urethra (c) metatarsals and phalanges (d) galibladder
and ile duet (&) epididymis and vas deferens,

3. A disease that should be of spacial concam to pragnant women because i
oftan causes defects in the fetus is {a) malaria (b} poliomyelits {C) rubella ()
yphus faver (8] uberculosis.

4. Which of fallowing immunoglcbulin {|g) classes ara exprassed in two
forrmed: sacretad and membrane-bound antibody 7 (a) 1gA [bY Ig {c) IQE (d}
IpG fe) igh.




ES ¥y g ¥ X B8 @® B &

N ARERGH L TR F R BT AT BB
we_4 i & W 4102 # = mm 3 W RENE [EER) RS

> Which of hase are called primary lymphoid organs ? {a) splesn (b thyrmus
(¢} bone marrow {d) Payer's patches {&) tonsils

B. All of the following ara true about oheoganes EXCEPT

{a) oncogones are retated to iniliation of cancer,

{b) vncogenes never have narmal functians in cells

(C} sOMe CaNcer-Causing viruses can canmy Dnoogenss.

(d) al laasl some oncogenas carry codes for bulding protein.

{e) sneogenes may be present in calls without transforming Lhem ta the
cancaerous condition.

Il. Answer questions after reading story "The birth of a baby lamb,
Dolly” (Rewritten from recent research regorts and news magzines), 13%

Cedls taken from mammary gland of a &-year gld Finn Dorset ewe (B 1) were
Placed in a culture with very low nutrients. Thus starved, the cells stap
Hiwiding and switch off their active genes. Meamwhile an unferilized egg call
is taken from & Scottish Blackface ewe  The nuclaus (wilh its DNA) is sucked
out, leaving an emply eqg cell containing all the cellular machinery necessary
ta produce an ambryo. The two cells are placed next each other, and an
electrilc pluse causes them to fuse together like spap bubbles. A sacond
putse provides cells the burst of energy to start cell division, About six days
later, the resulting embryo is implanied in the wlerus of another Blackface
ewh. After a geslation period, the proegnant Blackface ewe gives hirth 1o a
baby Finn Gorset lamb, name Doily, thal is genetically idstical to the original

donor after PCR analysis in using saveral ewa-specific microsatellites (or
probes, or markers),

COuestions:

T. How many ewas ware involved in Lhis recent shudy?

2. What kind of donor cells and recipient cells ware ysed in this study?

3. {3.7}. At which stages (Go, G1. 5. G2 or Mitosis), donor cells were used in
cal| fusion study 7 {3.2). What possible reason(s) rasearchers prefer 1o use
donor celis at specific stage(s)? (3.3). Which procadurs was used to allow
these ceils to reach these stage(s) 7

4. Is all of the genetic material in baby iamb, Dolly (her name), wentical to
her original donor according to the repart? Wy 7

5. Do you think it is possible to rescus a precious bisexual animal population
from only female (aft males died by accident} or male (all females died by
aceident) animals after reading this research story 7




