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I. Reasoning {20%)
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IIL. Comprehension test.  Read the paragraph and answer the questions briefly
in CHINESE (10%4)

b 1994, rescarchers from Yieal report than imramuscular injection of mice with
purified plasmid DNA encoding a foreign protein resulted in abundant production of
the protein by muscle cells,  Within two years of this discovery, several groups had
demonstrated that injection with “naked DNA vaccine™ led to the generation of long-
lived humoral and/or cellalar immune responses against a range of antigens encoded
by such plasmids. The DNA used for immunization is composed of non-replicating
transcription units, which drive the synthesis of specific foreign proteins within the
inuculated host. [t is generally belteved that these host-synthesized foreign proteins
ate then processed and presented for immune surveillance similar to traditional
antigen presentation,  This vaccination technique is being explored s an
ITmunization strategy against a variety of pathogens, including against HIV-1,
hepatitis B virus and influenza A virus.  Impressively, in these animal models, DNA
iImmunization was shown to be protective against a live viral challenge.
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1V, Basic houwwledpe, Choose OME most appropriate answer (50%%)
1. Amoebas and bacteria are grouped into different kingdoms because

A, amoehas eat bacteria B. bacteria are not made of cells
(. bacterial cells lack a nucleus D. bacteria are smatler than amoebas
[, amoebas are photosynthetic
2. A nuclegtide modecule is (o & nucielc acid as A. asteroid is wralimd
B. aprotein is to an amino acid (. & nucleic acid is to a polypeptide
). & glucose is to glycogen . an amino zcid is to & nueieic acid
3 Which of the following is ot directly mvolved n cell suppon or movernent
A, microfilament 13, microtybule C. cell wall
[, flagellum E. lysosome
4. A group of proteins produced by virus-infected cells that serve as an anti-virus
signal for neighboring cells are A, gastrin B. histamine
. compicments 0. sectelin E. interferouns

L

. The coneentration of caleium in a gell is 0.3%.  The concentration of calcium in
the surrounding fluid i 0.1%.  How could the ¢ell obtain more calcium?

A, passive tanspom B, diffusion C. active transport
D.  osmosis E. none of the above,

&. Which of the following processes produces the most ATF maiecules per glucose
molecule consumed? A, lactic acid fermentation B. the Krebs cycle

(", eleciron transport and chemiosmosis 13, aleohelic termentation
F. o ghvenlysts
. What of the following statements gbout photosynthesis (s NOT camect
A, In the lighi reactions, electron iransport chains generate ATP, NADPH, and {(),
B, Uhemiosmosis powers ATP synthests in the light reactions
(. ATP and NADPH power sugar svnthests in the Calvin ¢ycle
17, A photosystem 15 the light-harvesting unit of the thylakoid membrane
E. CAM plants have special adaptations that save water during photosynthesis
8. A scientist measure the amount of DNA in cells growing in the laboratory and
found that e quantity of DINA D a cell doubled
A butween prophase and anaphase of mitosis

-l

R. between Gl and (G2 phases of the cell cycle
", dunng the M phase of the cell cycle
D). between prophase and prophasc [I of meiss
E. between anaphase and telophase of meiosis
9. Keratin is normally found in A connective tissues  B. epithelia) tissues
. cardiac muscle 1. canilage E. neuron

L3, A patient was fourd to be heterozygous 55) for sickle-cel trait,.  The alieles
represented by the letters § and s are

4. onthe X and Y chromosome B, linked
C".  both present in each of the paticnt’s sperm cells
0. on homologous chromosomes E. on the same chromosome
11 Guepetic messages are ranslated in AL oytonlasm B. nucleus

. mitochondria . nucleolus E. plasma membrane
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12. Which ot the following statements is NOT correct

A. DNAis packed most compactly in metaphase than in other stapes of cell cyele

R, UNA packing in eukaryotic chromosotnes affects gene expression

C.  Prokaryotic RNA is processed 1o remove noncoding segments and to add a cap
angd 2 paly{ A il

). In cells of female mammals, ong of the two X chromosomes is inactivated

£ The homeotic gene 15 2 master coniro) gene that regulates batteries of other
genes that direct the development of an organism’s body plan.

13, A microbiologist found 1hat some bacteria infected by phages had developed the
ability tn make a toxin that they could not make before.  The new ability was
probably a resul of M. mnsformation B. natural selection
. canjugation . mutation I:. transduction

14 Which of the foltowing technique would be most useful for increasing the amount
of DNA available from an ancient bee trapped in amber?

A, rtestictiom fragment analysis B, polymerase chain reaction
C. maolecular probe analysis D. Automatic sequencing technology
L. electirophoresis

I3 Why are individuals with an extra chromosome 21, which causes Down
syndrome. motre numereus than individuals with an extra chromesome 3 or 167

There are probably more genes on chromosome 21 than on the others

Crromosome 21 is a sex chromosome and 3 and 16 are not

Down syndrome is not more common. Just thore serious

F.xtra copies of the other chromosomes are probably fatal

Non-disjucntion of chromosome 21 probably occurs more frequently

1. ‘w‘mch of the Tollowing statements about cancer genetics is NOT correct?

A. A gene that causes cancer 1s called an oncogene

B. A nomial gene with the potential to become an cncogene is cailed a
protooncogens

L. Tumot suppressor genes often encode proteins that prevent uncontrolled cell
prowth

D. Omncogene proteins and faulty tumor-suppressor proteins interfere with nonmal
signal-transduction pathways

E.  None of the above,

17. Which of the following is NOT a potential cause of microgvolution

LS

A, Mutation B. Bottleneck effect . Founder effect
B Random mating E. Gene flow

18. Hemoglobin 1s normally found in A. enythrocytes B, leukocytes
. lymphocytes [}. platelets E. adipocytes

19. Mass extinction that occurred in the past

cut the number of species to the few survivor left today
resulted mamly from the separation of the continents
occurred regulariv, about every three million years

were followed by diversification of the survivor

wiped oul land animals, but had little effect on marine life

moDwe
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20, Lo termis of nutrition, auttrophs dre to heterotrophs as
A, alpae are 1o slime rmolds B. archacbaciena are to eubacteria
"L Nunge are w algae D, nematodes are 1o mosquitoes

V. pathogenic bactena are 1o harmiess bactena
21 tveolyvsis iy the only metabolic pathway common o nearly all organisms.
14y seeniists, this sugpests tha
A nevelved many imes during the history of lile
B, was first seen in early eucaryotes
. first appeared early in the history of life
1y rmist be very complex
.. appeared rather recently in the evolution ol life
220 e haciena thal cause tetanus can be kilted only by prolonged heating at
lemperalures conslderably above boiling.  This supgesis that tetanus bacteria
A have cell walls contyining peptidogtycan B. secrete endotoxins
(. produce edospore D, are autotrophie
L. profect themselves by seereling antihiotics
3 Angiosperms are ditferent from sl ather plants because only they have

A Howers B, a vascular system
U Tife ovele that invalves alternation of generations
12, sowds i, asaprophyie phase
24 [habetes mellitus 15 4 metabolic disease normally associated with abnormal
svithesis and secretion of A, insulin B, glucagon
€. parathyveoid hormone D.  calcitonin E. melatonin

25 The eggs of seed plants are fenilized within ovules, and the ovuies then developed
inle AL seeds  B.ospores . gametophytes D, fruit E. saprophytes
26, The tube which connects oral cavity and stomach A Fallopian tube
B.otrachea O ¢sophagus D, seminiferous tubules E. distal tubules
27. Which of the fullowing groups of animal are mast likely 10 transmit
inlectious discases between humans AL arthropods B.  echinoderms
O mullosks 0. amphibians F. cnidarians
28, Which of the following statements about plants is NOT correct
A. I*hloem transports sugars B, Guard cells control transpiration
(. Transpiration pulls water up xyvlem vessels
[} Plants acquire afl their nutrienis from soil
k. The piasma membranes of root cells contral solute uptake
24, Which ot the following staternents about ptant hormones is correct |
A. Cyohinn affects stem clongation by increasing the size of cells
B. Gibberellins stimnlates cell djvision
. Auxinis a only plant hormone that is gas
13 Abseisic acid play an impertant rote in dormancy of seeds
b Ethylenc triggers sced germinating
30, Which of the folluwing staternents about orane layer is NOT comrect
Ao Jtprotects life on earth from the harmiul ultraviclet rays in sunlight
. Chleroftuorocarbons (CFC) deplete ozone layver
L. CFC are used as coolants in rettigerators
[} Naturally occumring CFC caused mass extinction in the past
L. A huge ozone hole above Antarctica has been observed
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A, Helicobacrer mylori is & bacterium that is associated with
A menogins B. diarrhea . gastric uleer
L. dental plagues E. food spoilage
32, The small air sacs in lung are called A. gizzards B. alveoli
C. gali bladders D. bronchioles E. sinuses
33.1rne 1s formed in A, kidney B. urnnary bladder
L urethra D.  ureter E. ulcrus
34. The major rote of glomerulus is A, filtration B. reabsorption
{'. secretion [>. digestinn E. aspiration

33, The major hormione that contrels the homeostasis of water in humans is
A antiduretic hormone B, follicle stimulating hormene  ©. insulin
D thyroxin E. androgen
36. The vitamin that 15 ¢ssential for blood clotting
A, yvitamin E. B. viamin B! C. vitamin K D. vitamin D E. vitamin E
37, Bkeietal muscles are attached 1o bone through A, tendons B. ligaments
C. blood vessels D. cartilages E.  loose connective tissues
38. The tissuc in testes that gynthesizes sperms A.  =eminiferous tbules
B. vasdeferens €. epididymis D. prostate glands E. seminal vesicles
39. A neuronal tissue that connects right and left hemispheres of cerebrum is
A, hypothalamus B.  thalamus C. corpus luteum
0. corpus callosum E. basal ganglion
40, The number of base pairs in the DNA of a human diploid cel} is about
A 3% 10" B.3x10® Céaxtlf D3x1¢  E3x10°
41, How many follicles in the ovary of a2 nonnal woman would become mature?
A U000 B. 40,000 . 4,000 D. 40 E. 44
42 The normal human diastolic pressure is approximately how many mmHg
A 1,000 B. 204 c. 120 D 70 L 10
43. A specialized region of cardiac muscle that sets the tempao of the heartbeat is

called A, semilunar vavles B, A-Vvalve C. anorta
). pacemaker E. inferior vena cava

44, The lipoprotein that sometimes is called  bad cholesteral” AL corticosteroids
B DL C. mineraicorticoid D. HDL E. bile

45, Severe emphysema is most likely to occut i someone who
A.  haslowironintake  B. usesillegal drugs €. drinks too much wine
D,  is a heavy smoker E. Thas a viral infection
46. The blood flows from right ventricle into
A tung  Borghtatrium  C. left atrium D left ventricle . zora
47, Hepatic portal system is the circulalory system that carries nutrients from the
alitnentary tract t¢ A heart B, liver C. pancreas D brain  E. lung
48. The specific celiular mmunity in humans is conferred by AL Tcells
B. B-cells €. meunmphils DL megakaryocoytes E. basophils
49. Cardiac muscle cells are nourished and supplied with oxygen by blood vessels
calied A. pulmonary veins B. superior vena cava
C. Iymphatic ducts D. coronary arlerics E. renal arteries
50. The mast predominant type of antibody in serum that is capable of crossing
Macenta ts A IgA B. Igh] C. IgG D. IgE E IgD
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