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. The nataralist wheo synthesized a concept of natural selection independently of Darwin was

(A) Charles Lyell. (B) Gregor Mecendel. (C) Alfred Wallace. (D) Jotit Henslow.
(E) Thomas Maithus.

. Of the following anatamical structures, which is homologous to the wing of a bat?  The  (A) dorsal

fiw of ashark (B} tail of a kangaroo (C)wing ofafly (D) tail fin of a fish  (E) arm of a human

- Which of the following is the unit of evolution? In other words, which of the following can evolve in

the Darwinian sense? (A} gene (B) chromosome (C) individual (D) population (E) species

- In a population that is in Hardy-Weinberg equilibrium, the frequency of the allele a is 0.3, What is

the percentage of the population that is heterozygous for this allele? (A)3 (B)9 (C)21 (D) 30
(E) 42

« The biological species concept is inadequate for grouping  (A) plants.  (B) parasites. {C) asexual

organisms. (D) endemic populations.  (E) sympatric populations.

According to the concept of punctuated equilibrium, the "sudden” appearance of a new species in
the fossik record means that  (A) the species is now exdinct.  {B) speciation occurred
instantaneously.  (C) speciation occurred in one generation. (D) speciation occurred over many
thousands of years.  (E) the species will consequently have a relatively short existence, compared to

olher species.

- Which of the following terms hest describes the process in which erganisms reach sexual maturity

while refaining some juvenile characieristics?  (A) homeotic gene expression  (B) allometric

growth  (C) cadogenesis (D) pacdomorphosis  {E} sexual selection

- I1 the haif-life of carbon-14 is about 5,730 years, then a fossif that has one-eighth the normal

propariion ol carban-14 to carbon-12 is probably __yearsold.  (A) 1,400 (B)2,800
(C) 11,200 (D) 16,800 (I7) 22,400

- The correct sequence from the most to the least comprehensive of the taxonomic levels listed here is

{A) family, phylum, cdass, kingdom, order, species, and genus.  (B) kingdom, phylum, class, order,
family, genus, and species. (C) kingdom, phylum, order, ciass, félmi{y, genus, and species.

(1) phylum, l{inQimu, order, class, species, family, aud genus. {E} phylum, family, class, order,
kingdem, genus, and species.

Which technique provides the most important information for determining whether a particular
character is a shared derived character or a shared primitive character? (A} a molecular clock
{B) outgroup comparison (C) radiometric dating (D) amino acid sequencing  {E) radioactive

labeling

. The first genetic material was most likely a(n)  (A) DNA polymer.  (B) DNA oligonucleotide.

-

(C) RNA polymer. (D) protein.  (E) protein enzyme.

. The antibiotics known as penicilling inhibit the ability of certain bacteria to  (A) form spores.
(I3} perform respiration.  (C) replicate DNA. (D) synthesize proteins. (E) synthesize cell walls.

. Protists are ceologically important in all of the following ecosystems except  (A) freshwater systems.
{B) marine phytoplank(on. (C) antarctic dry valleys. (D) parasitic ones. (E) pathogenic

systems.
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. The most recent common ancestors of all Iand plants were most likely similar to modern-day

embers of which group? (A) Cyanobacteria  (B) Rhodophyta (red algne)  (C) Charophycea
(D} Phacophyta (brown algae)  (E) Chrysophyta (golden algae)

. Plant spores give rise directly to  (A) sporophytes. (B) gametes. (C) gametophytes. (D) zygotes.

(E) seeds.

. The sori of ferns are analogous to which sfructures? (A) spores of bryophytes (B) capsules of

moss sporophytes  (C) gametangia of hornwort gametophytes (D) protonemata of moss

gametophytes  (E) strobili of horsetail sporophytes

7. Which of the following terms is equivalent fo fevtilization?  (A) spore dispersal  (B) fruit

formation (C) pollination (D) fusion of gametes  (E) meiosis

. Which function is, af least partly, performed by cells that ave no longer alive?  (A) stomatal

opening and closing in angiosperms  (B) water transport in angiosperms  (C) water transport in

gynmeosperms (D) structural support in gymnosperms (E) transport of sugars in gymnosperms

. Pistils and stamens are  (A) sporophyte plants in their own right. (B) gametophyte plants in their

own right, {(C) gametes. (D) spores. (E) modified sporophylls.

Which part of the female gametophyte contributes to the formation of endosperm upon successful
fertilization? (A)egg (B)synergids (C) antipedal cells (D) polar nuclei  (E) sperm

Whicl of the following do all fungi have in commeon?  {A) meiosis in basidia  (B) coenocytic
hyphne (C)scxuvallife cycle (D) absorption of nutrients (E) symbioses with algae

What do fungi and arthropods have in common? (A} Both groups are commonly coenocytic.
{B) The hapioid state is dominant in koth groups.  (C) Both groups are predeminantly saprobic in
nutrition. (D) Both groups use chitin for the construction of protective coats. (E) Both groups
have cell walls.

The sporangia of bread molds ave (A) asexuzal structures that produce haploid spores.

(B) asexual structures that produce diploid spores. () sexual structures that produce haploid
spores. (D) sexual structures that produce diploid spores. (E)} vegetative structures with no role
in reproduction.

Mushrooms and toadstools are classified as (A) basidiomycetes. (B) ascomycetes.

(C) denteromycetes. (D) zygomycetes.  (E) chytridiomycetes.

. Lichens are symbiotic associations of fungi and  (A) mosses. (B) cyanobactervia. (C) green algae.

(D) Both A and B are correct.  (E) Both B and C are corrvect.

. Microfilaments participate in the formation of (A) flagella. (B) mitotic spindles. (C) basal bodies.

(D) cell cleavage furrows. (E) cilia

. Of the foHowing, which is the most important role of exocytosis? (A) to pump protons  {B) to

move away from danger (C) to incorporate nutrients (D) to create new cells  (E) to release

subsiances from the cell

. Muscle cells in oxygen deprivation convert pyruvate to and in this step gain

(A) alcohol; ATP  (B) alcohol; CO, (C) lactate; ATP (D) lactate; NAD" (E) ATP; NAD*
Proteins that are involved in the regulation of the cell cycle, and that show fluctuations in
concentration during the cell cycle, ave calied  (A) kinetachores.  (B) centrioles. (C) cyclins.

(D) proton pumps. (E) ATPases.
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. What is the primer (hat is vequired 1o initiate the synthesis of » new DNA strand? {A) RNA

2. What is one function of a signal peptide?  (A) fo signal the initiation of transcription  (B) to

. Why is it difficult to get bacteria to express genes divectly from eukaryotic DNA?  {A) Eukaryotic

. One striking difference between development in plants and development in animals is the

. The primary ecological role of prokaryotes is  {A) metabolizing materials in extreme environments.

. Which is NOT characteristic of all mammals?  (A) have a diaphragm to assist in ventilating the

A 9 purple to 7 white phenotype in sweet peas in the F2 generation most likely is due to

(A) pleiotrepy.  (B) trisomy 21, (C) crossing over. (D) epistasis. (E) linkage.
(B) protein  {C}ligase (D) DNA  (E) primase

terminate transiation of the messenger RNA  (C) to direct an mRNA molecule into the cisternal
space of ER (D) to bind RNA polymerase to DNA and inifiate transcription  (E) to attach
ribosomes synthesizing secretory proteins to the ER

What is the function of the eperator locus of an inducible operon?  (A) producing repressor
maolecwles  (B) producing messenger RNA  (C) binding steroid hormones (D) identifying the
substrate Iaclose - (E) permitting transcripiion

If 2 cell were unable to produce histone proteins, which of the following would be expected?

{A) An increase i.n the amount of "satellite” DNA produced during centrifugation. {B) The
amplification of ether protein genes would compensate for the lack of histones, (C) Spindle
fihers would not form during prophase. (D) Chromosomes would not form during prophase.

(E) Pseadogenes would be transcribed fo compensaie for the decreased protein in the cell.

genes do net contain enhancer sequences. (B) Eukaryotic genes may countain transposons.
(C) Eukaryotic genes are not transcribed in a single transcript. (D) Eukaryotic genes contain

introns.  (F) Eukaryotic genes lack controlling regions,

importance of cell in animal embryos. (A) division (B) differentiation (C) growth

(D} death () movement

(13) 1o show that a diverse group of organisms can be remarkably similar in many ways.

(C) parasitizing eukaryotes, thus causing diseases. (D) to show that cells can exist without cell
walls. (E) the decomposition of organic matter.

Fukaryotic organisms ave responsible for all of the following human diseases EXCEPT

(A) giardiasis.  (B) malaria. (C) syphilis. (D) African sleeping sickness.  (E) tuberculosis.
Which of the following is NOT generally an animal characteristic? (A) nervous and muscle tissue
(B} multicellularity  (C) autotrophic nutrition (D) unique types of intercellular junctions such as
light and gap (L) sexual reproduction

A lophophore is used by bryozoans, phronids, and brachipeds  (A) as a larval stage. (B} for

feeding. () for locomotion. (1)) as a skeletal system.  (E) for sensory reception.

lmigs  (B) give birth to live young (viviparous) (C) have hair during at least some period of their
life (D) 2 four-chambered heart that prevents mixing of oxygenated and deoxygenated blood
(E) have glmlils to produce milk to nourish their offspring -

The body's automatic tendency to maintain a constant infernal environment is termed  (A) static
cquilibrinm.  (B) negative feedback. (C) homeostasis. (D) physiologic control.  (E) m‘g'an

system function,
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What arc essential amino acids?  (A) those amino acids that are generally more abundant in
vegetables than in meat  (B) one class of vitamins that is indispensable for nevrological
development  (C) molecules that can't be synthesized hy most animals (D) the only amino acids

found in human proteins  (E) those that are absen( in fruits and vegetables

1, Which of the following features do all gas-exchange systems have in common? {A) They are

enclosed within ribs.  (B) They are found only in animals. (C) They are exposed fo air. (D) The

exchange surfaces are moist.  (E) They are maintained at a constant temperature,

5, The MITC (major histocompatibility complex) is important in  (A) distinguishing sell from nonself.

(B) identilying bacterial pathogens. (C) recognizing parasitic pathogens. (D) identifying
abnormat cells.  (E) Both A and D are correct.

Al of the following are functious of the mammalian kidney EXCEPT {A) water retention,
(R) production of urea as a waste product of protein catabolism. (C) regulation of salt balance in
the blood. (D} filtration of blood.  (E) excretion of nitrogenous waste.

Hormones are able to control homeostasis becanse  (A) they are present at low concentrations.
(B} they are subject to negative feedback. (C) they are steroids. (D) they may be found in the
lymphatic system.  (E) they are not produced by exocrine glands.

Which of the Tollowing is a form of asexual reproduction?  (A) protegyny  (B) anadromesis
(C) hermaphroditism (D) parthenogenesis (E} protandry

The cortical reaction functious directly in the (A) production of a fast block to polyspermy.
(B) generation of a nervelike impulse by the egg cell,  (C) formation of a fertilization membrane.

() the fusion of egg and sperm nuciei.  (F) release of hydrolytic enzymes from the sperm cell.

50. Which part of the vertebrate nervous system is most invelved in preparation for "fight or Might"?

(A) central  (B) visceral {C) somatic (D) sympathetic  (E) parasympathetic

IR (R ABRASERERS L S0%)

. Describe the composition, structure, and function of the extracellular matrix (ECM) of animat cells,

(10 peints)

. Explain the following biological terms: (A) scolex  (B) intracellular receptor  (C) circadian rhythm

{I}) chromosome walking (F) epitope (15 points)

Discuss the possibie role of plant hormones in apical dominance. (5 points)

. Draw a cross section figure of a typical dicot root and label the interaal structures. (10 points)

Descrilie the logistic madel of population growil, (10 points)
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1. In order to display cooperative kinetics, an enzyme must have ail these
characteristics, except:
(1) Multiple subunits
{2) A value for the Michaelis constant, Km
(3) Allosteric sites that affect the substrate binding to the active site
{4) Ability to display a Vmax

2. Enzyme inhibition has proven to be useful in the treatinent of the
following diseases, except:
{1) AIDS (2) Lactose intolerance
(3) Virus infection (4) Gout '

3. The Michaelis-Menten constant has all of the following characteristics,

except:
(1) It is similar to the affinity constant between the enzyme and
substrate : .
(2) The dimension for the Michaelis-Menten constant is
concentration, such as molarity
(3) The Michaelis-Menten constant determines the Vmax
(4) 1t is the substrate concentration necessary to reach .5 Vmax

4, Two-dimensional electrophoresis usualiy exploits these two different
properties of proteins:
(1) Molecular weight and shape
(2) Molecular weight and net charge
(3) Molecular weight and pH
(4) Shape and net charge

5. The following amino acid causes a kink or bend in the a-helix.
(1) Ala (2) Glu
(3) Lys (4) Pro

6. Under normal circumstances:
(1) Adult hemoglobin binds to O, more tightly than myoglobin binds
(2) Fetal hemoglobin binds to O, mare tightly than aduit hemoglobin
(3) Adult hemoglobin binds to O, more tightly than either fetal
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hemoglobin or myoglobin binds
(4) Myoglobin has the lowest affinity for O, of the three

7. Which of these hormones causes elevation of the level of glucose in
human blood?
(1) Insulin (2) Glucagon
(3) Glucagon and epinephrine  (4) Insulin and glucagons

8. The following reactions are all common part of some hormone
processes.
A: Binding of the hormone to a receptor
B: Synthesis of ¢cyclic AMP
C: Phosphorylation of the target enzyme
D: Release of a G-protein from the interior cell membrane
E: Activation of a protein kinase
A typical path of reactions would follow this sequence:
(1)A - B -D--C —~E
2)A-D-B - C - E
B3)A-D-—-B—-E—-C
M)A -B—-D - E > C

9. The following dietary modifications are all potential ways of treating
phenylketonuria (PKU).
A: Limit phenylalanine
B: Omit pherniylalanine
C: Omit phenyl-ketones, such as phenylpyruvate
D: Supplement tyrosine
The following combination is the proper therapy for PKU:
(1) Only A is necessary (2) Only B is necessary
(3) A and D are necessary {4) B and D are necessaty

10.Humans produce these as the major nitrogen waste products.
(1) Ammonia (2) Urea
(3) Uric acid (4) Both Urea and Uric acid

11.The following two amino acids are key to the transfers of amino
groups during breakdown and synthesis of amino acids.
(1) Glu and Asp . (2) Glu and Arg
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(3) Glu and Gln (4) Asp and Gln

12.The following enzyme type is likely to have a large -AG®:
(1) Dehydrogenase (2) Isomerase :
(3) Kinase (4) Phosphatase

13.All the following types of high-energy phosphate bonds are found in
the intermediate compounds of glycolysis, except:
(1) Pyrophosphate bonds (2) Mixed acid anhydrides
(3) Thioesters ' (4) Enolphosphates

14.Linolenic acid is designated an “omega-three” (w3) fatty acid. What
does 3 means? .
(1) It has a double bond between carbon 3 and 4
(2) It has a double bond between carbon 15 and 16
(3) It has three doubile bonds
(4) It has three carboxyl groups

15.What statement is incorrect about the triacylglycerols stored in *
adipocytes?

(1) Their fatty acid components are transported to the adipocytes
primarily in lipoproteins

(2) They are synthesized in these cells from three fatty acids and
giycerol

(3) They are stored as anhydrous droplets in the cytoplasm

(4) They store more metabolic energy per gram than does glycogen

16.The pentose phosphate pathway is especially important in human red
- blood cells (RBC) for all of these reasons, except:

(1) The NADPH product is especially important n maintaining a
supply of reduced glutathione in the RBC

{2) Human RBC’s need the pentose pathway as a source of
deoxyribose to make DNA

(3) The pathway allows oxidative reactions that would not otherwise
occur in RBC

(4) Human RBC’s do not have mitochondria to allow utilization  of
molecular oxygen
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17.The Cori cycle involves the following:
(1) Conversion of lactate produced in the liver by regeneration of
glucose in muscle .
(2) Conversion of pyruvate produced in the muscle by regeneration
of glucose in the liver
(3) Conversion of lactate produced in the muscle by regeneration of
glucose in the liver

(4) The Cori cycle involves a different pathway from any of these

18.The enzyme glucose-6-phosphatase is only in cells which have this
function or ability:

(1) Ability to utilize glucose anaerobically

(2) Ability to reptenish the levels of glucose in the blood

(3) Glycogen storage

(4) Glucose-6-phosphatase activity is found almost all types of cells

19.The process cailed substrate cycling is used to describe this process:
(1) Freely reversible reactions
(2) Recycling of vitamins as catatysts in metabolism
(3) Sitations where there are two different enzymes used to reverse a
specific step in a metabolic pathway

(4) Metabolic pathways which run in cycles and regenerate the initial
molecule

20.Branched polymers like glycogen are better for energy storage than
linear molecules for all of these reasons, except:
(1) Branched polymers are more accessible to enzymes since they
bond more water

(2} All of the reducing ends of the branched polymers are available to
release glucose

(3) All of the nonreducing ends of the branched polymer are available
to release glucose

(4) Glycogen is more compact and stores more glucose molecules in
a given volume
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.1. Abzyme ,
2. Western blotting ‘

3. Adenylate energy charge

4. DNA supercoiling '

5. Fluorescence photobleaching recovery

6. Proteasome

P& (36 o)

1. Each type of protein molecule in its natural environment folds intc a
unique three-dimensional structure. Discuss the most important
determinant in protein structure,

2. Draw a graph for each of the following kinetic situations.

(1) A plot of V, versus [E].

(2) A plot of V, versus [S] for an enzyme that obeys the
Michaelis-Menten equation.

(3} A plot of V, versus [S] for an enzyme that obeys the
Michaelis-Menten equation in the presence and absence of
competitive inhibitor. ,

(4} A plot of V,, versus [S] for an allosteric enzyme.

(5) A plot of V, versus [S] for an allosteric enzyme in the presence
and absence of activator.

3. The uncoupling agent 2,4-dinitrophenol acts by making the inner
mitochondrial membrane “leaky.” Protons can readily diffuse through
such a leaky membrane. Explain how this disrupts oxidative
phosphorylation.

4. List strategies that are used by organisms to help facilitate, control,
and coordinate the metabolic reactions that occur within them.
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1. . In the transcription control modei of Jacob and Marned, a repressor protein binds
A. an enhancer . B. an operator C; an AUG sequence
D. aribosome-binding site E. a TATA box
2. ‘Which of the furiowing is most likely 0 lead to a loss-of-function of a gene?
A. Achange from T to C in the promoter seglon
B. Amissense mutation in the open reading frame
C. Aframeshift muta;ion in the coding region
D. Asequence change in the 3' untranslated region
E. Achange from a TAA codon to a TAG codon in the coding region
3. Which of the following characteristics are lhe principles of separation of proteins in

denaturing condition during two-dimensional (2-D) gel elactrophoresis experiment?

First dimension Second dimension
A. Hydrophobicity Subunit molecutar welght
B. Density Charge
C. Subunit molecular weight Density
D. Amino acidl composition Charge
E. lsoelectronic point (pl) Subunit meieculer weight

4. The ribosome is involved in all of the foliowing except
A. aminoacylation of IRNA B. binding of aminoacyl (RNA to mRNA
C. peptide bond formation D. binding of mRNA at an iniliation codon
"E. binding of protein factors during elongation
5. RNA molecules having catalylic activity are termed
A. ribonucleotides B. ribonucleases - C. mRNAs
D. ribozymes E. ribosomes '
& When E. cofi are released from catabolite repression by transfer to low-giucose medium,
which of the following sequential events occurs?
A. cAMP levels rise, cAMP binds lo CAP, cAMP-CAP complex binds to a site on DNA
and activates transcription.
B. cAMP levels fali, cAMP is removed from CAF, cAMP-CAP complex binds o a site on
DNA and represses transcriplion.
C. cAMP levels rise, cAMP binds to CAP, cAMP-CAP complex binds to a site on DNA
and represses transcription.
D. cAMP levels rise, CAMP binds to CAP, cAMP.CAP complex is removed from a site on
DNA and activates transcription.

E. cAMP levels fall, CAMP is removed from CAP, cAMP-CAIP complex binds to a site on

DNA and activates transcriplion.
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7. An E. coli mutant strain lacking DNA polymerase | would be deficient in
~ A, methylation B. degradation C. splicing
D. transcription E. repair
8. “Leucine zippers” are important in cellular regulation because they are
A. al the catalytic site of many kinases
B. a structural motif in many DNA-binding proteins
C. characteristic of palindromic stretches of unigue-sequence DNA
0. restricted to the cyloplasmic domain of growth-factor receptors
E. structures with high redox potentia
9. A solution contains DNA polymerase |, Mg2+ salt of dTTR, dGTP, dATP, and dCTP, and an
appropriate buffer. Which of the following DNA molecules would serve as a template for
DNA synthesis when added to this solution? ;
A. Asingle-stranded closed circle
B. A single-siranded closed circle base-paired to a shorter linear strand with a
3'-terminal hydroxyl
C. Asingle-stranded closed circle base-paired to a shorter linear strand with a
3'-terminal phosphate
D. Adouble-stranded closed circle

E. A blunt-ended, double-stranded motecule with a 3'-terminal hydroxyl at each end

10. Which of the following is the most likely mechanism for the origin of multigene family?

A. Horizontal gene transfer B. Viral infection C. Endosymbiosis

D. Gene duplication E. Convergent evolution of dissimilar genes
11. Whal type of linkage is created in the 5’ capping process?

A 5-3 B. 3.5 ‘ C.55

p. 3.3 E. 5-2'
12. What is the sequence recognized by poly(A) polymerase

A, TATAAA B. TATTAT C. CAA

D. CCCGAA E. AAUAAA '
13. Which of the following is not involved in the splicing reaction?

A. 5 splice sile B. Hairpin loops C. 3 splice sile

p. Branch A point
14. What links codons and anti-codons together during translation?
A. DNAligase B. Single-strand binding proteins
C. Complementary base-pairing D. GTP E. Ribosome
15. The overall rate of protein synthesis is determined by the rale of

A, Initiation B. elongation C. termination

D. translocation
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Shine-Dargano sequence

RNA editing

micraRNAS

chromatin remodeling

PR A8(21-23): 35%
A powerful and sensitive molecular biology method called the yeast two-hybrid systerﬁ has
been used in studying molecular cell biology of various biological fields. How does a yeasi

two hybrid system work and what is it used for? (15%)

1

List the steps you would need to perform if you wanted to do a Narthern blot of a humnan
gene, GSK, lo see the status of the gene in mouse. You do not to write the details bul
make sure you list the common steps In all Nerthern blots. Also, describe the probe you

would use. {10%)

Read the following paragraph carefully and make comments on this paragraph: (10%)
“Geneticists have long focused on just the small part of DNA that conlains blueprints for
proteins. The remainder-in humans, 98 percent of the DNA-was ofien dismissed as junk.
But the discovery of many hidden genes that working through RNA, rather than prolein,
has overturned that assumption. These RNA-only genes tend io be shorl and difficult to
identify. But some of them play major roles in the health and development of plants and

animals.”
By W. Wayl Gibbs, The Unseen Genoma, Scientific American 2003 November.




Bl W RSN ZRFEBRLRE A FRRE

[x2]

-}

FAC peg (8k) [AWALLELE Fa)

[

. Describe the roles of Renin-Angiotensin system in blood pressure

control. (15%)

Phototransduction is a process that a photon of light captured by a
molecule of visual pigment present in the rod cells which results in the
generation of an clectrical response in the photorecepior cell. Please
describe the signaling inechanisms used in phototransduction. (10%)

Explain the roles of insulin on glucose metabolism in muscle, brain
and fiver. (15%)

The Nobel Prize in Chemistry for 2003 is shared between iwo
scientists, Peter Agre and Roderick MacKinnon, who have made
fundamental discoveries concerning how water and ions move through
cell membranes. What do you know about their works? (15%)

The method routinely used in measuring systolic and diastolic

pressure is the “Auscultatory Method” ( #£ 3% % %), Describe the

measuring protocols and the mechanisms therein. (10%)
Describe the neuronal mechanism of the “Flexor reflex”, (10%)

Point 10 structural or functional differences between sympathetic and
parasympathetic nervous system. (15%)

Describe the chemical control of respiration. (10%)
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1. What is DNA vaccing? How it works in inducing immune response against invading
antigen? (20%)

2. Please describe the strategy that S. Hedrick and M. Davis used to clone T-cell receptor
gene. {10%)
3. DNA was isolated from three sources: Liver cell, pre-B lymphoma cells, and IgM

-secreting myeloma cells. Bach DNA was digested separately with the restriction
enzymes BamHI and £eoRl, which cleave germ-line heavy-chain and kappa tight-chain
DINA, respectively, as indicated in part {a) of the diagram illustrated below. The digested
samples were analyzed by Southern blot analysis using a radiolabeled Cu1 probe with the
BamMl digests (blot #1) and a radiolabeled C, probe with the £coRI digests (blot #2).
The blot patterns are illustrated in part (b) of the diagram. Based on this information,
please indicate the cells from which each DNA sample( designated A, B, or C) was
1solated and explain your assignments. (20%)
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4. Please describe the biological consequences of complement activation. (10%)
5. Please describe how antigen induces humoral immune response. In your answer please

indicate the in vivo site(s) where the humoral immune response is induced. (15%)
= REBLEN . ERSy A28 4

1. Carrier effect 2. affinity maturation 3. ELISA
4. Immunotoxin 5. opsonization
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Plant Physiology
Questions: 100%

1. Describe the apoplast and symplast pathwayvs for water uptake by
the root.

- Describe the Z scheme of photosyathesis.

- Describe the C, photosynthetic pathway,

L

e

. Describe the molecular model for the ind uction of g -amylase

svathesis in bartey aleurone lavers by gibberellin.

o

- Desceribe the model of ethivlene signaling in Arabidopsis.
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Short questions (10 points each)

. Why is it necessary to lame the mouth of a test tube hefore and after performing
an ihoculation?

2. Differentiate “Selective medium® with “Differential medium®,
3. Dilfferentiate “Phototroph” with “Prototroph™
4. Describe the principles of the “MR-VP test™.
5. Briefly describe the procedures of performing a Gram staining.

6. Two types of prokaryotic cells have been distinguished: bacteria and archaea.
How do these cells differ from each others? How are they similar?

7. Clostridium and Streptococcus are both catalase-negative. Streprococcus grows
by fermentation. Why is Clostridium killed by oxygen, whereas Streptococcus is
not?

8. Replication of the Escherichia coli chromosomes takes 40-45 minutes, but the -
organism has a generation time of 20 minutes. How does the cell have time to
make complete chromosomes for each daughter cell?

9. Why might the influenza vaccine be less effective than other vaccines?

10. Define the term “bioremediation”. Why is bioremediation a more altractive
method of cleaning up oil spill than conventional methods?
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Write down hypothesis for each test. (25 7 e.ddl‘l)
1. The tibia lengths (mm) of three species of beetles were measured as below:
Species A: 2,3,3,4,5,6,6
Species B: 4,4,5,6,8,9
Species C: 5,7,7, 8,9
Are Lhe tibia lengihs of the three the same? ¢ = 0.05

2. The visits of butlerilies on different fowers were recorded.

Flowers
Butterfly Tricyrtis sp. Senecio sp. Bredia sp.  Chrysanthenon sp.
Hebomaia sp. 57 N 42 _-33 18
Catopsilla sp. 12 12 10 45

Is there any evidence ihat the two butterflies show different preference of visits on
different flowers? « =0.01

3. The probabilities are 0.4, 0.3 and 0.1 thal a lizard will prey on a millipede, a
cenlipede, or both. Find the probabilities that '

(B the lizard will prey on either millipede or on a centipede;

(b) the lizard that is preying on a millipede will also prey on a cenlipede;

4. The diameters (nun} of lelt ventricle of 10 AMI patients were determined;
38, 40, 40, 45, 47, 47, 48, 49, 51, 52
a. Calculate the mean diameter with 95% confidence interval
b. Based on e confidence interval, is there any evidence that the mean diameter

of the AMI1 patients is larger than 45 mm?
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I.  optimal foraging theory
principle of allocation
Lincoln-Peterson Index

hyperosmotic aquatic organisms

biome

2

3

4

5. greenhouse effect
6

7. evapotranspiration
8

predator satiation

H. %88 F—F2 155 (360 5, 60% )

9. What are the relationships among body size, metabolic rate and
temperature regulation? How do some organisms avoid exireme
ambient temperature? -

10. What kinds of factors influence individuals within populations lead
to different disiribution patterns? Discuss your answers for planis
and animals both from small and large scales.

I'l. Give any experimental example to describe mutualistic advantages.

12, Tow to describe (or measure) species diversity?
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I. Character state

2. Homoplasy

3. Spike inflorescence

4. Allopolypoidy

5. Sympetalous

6. Multiple fruit

7. Cladistics

8. Introgressive hybridization

PR (MRS - 9820 )
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