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GENERAL INSTRUCTIONS

—fRIER

Please check that you have the appropriate examination papers and answer sheets.

TR ERNHE N EFRE ST IERE

It is recommended that you manage your time in proportion to the points allotted for each

question. ZERRRAR A RERIEC /Y AR 7 Eohe ]

IMPORTANT

BE

Use the answer sheets provided to record your answers.

DADIE FERACH BT

Ensure your name and three digit code number is written on the top of each page of the
answer sheets.

SRR = A M EF RS TR E TR L

Use the 2B pencil provided to fill in the mark sense icons on the answer sheet.

AL ARG 2B BB E R HEE




1.Various forces are important to the interactions contributing to the tertiary structure of
a protein.The figure below is a diagram showing several possible interactions. Please
match the numbered interactions with correct names. (1 point)

AR NHE BN =EEMEEMHRHES - T E T BB S HEEH
77 SR IR R AR S -

l o ":c\ /CH,
H CH
6 |
|
C=OH & —cH,—5—5—CH,—
CH, '%

- CH,— CH,—CH,— CH,—NH,* “0--C—CH,—

4
A. hydrogen bond il
B. Hydrophobic interaction FR7KAEF
C. Peptide bond i
D. Disulphide bond R
E. lonic bond A
Interactions {EF 7 | Answer: A-E
1 A
2 B
3 D
4 E

2. Which of the following is/are NOT correct about cytokinesis of plant cells? (1 point)
A RATEYIABATRE 53 N YRR gEER ?



(1) Plant cells form cell plates TEY 4R B AR

(2) Cytokinesis can start during mitosis /& 5324 0] {F A 445724 G A

(3) Plant cells have contracting ring YA RE B A UL 4EER

(4) Membrane fusion connects cell plate and cytoplasmic membrane of
mother cell.
HEL Y R 25 M S R 4 Y A R R A AL

(5) Golgi apparatus does not participate cytokinesis of a plant cell until two
daughter cells are formed.

FERAE - 4IAESE AT - SRR AR 2 EE YA AR E 3

1,2, 4,
3

3,5
4,5

4

moow>

DNA ligase is an important enzyme that connects DNA fragments. Which of the
following is/are true about DNA ligase? (1 point)

DNA ZH 5 DNA R ERHVEEERFZ - T/ DNA EERgHIRGIL - ]
B ?

(1) Itis important to DNA replication process

T ¥ DNA HEUEFE B 5

(2) It is important in molecular cloning

EAE T iEE A B

(3) It requires DNA fragments have sticky ends
DNA 5 B&h A %A R b

(4) 1t could cut DNA molecules in the presence of ATP and Mg2+.
£ H ATP Je M@2+I{FAE | » EREV]E] DNA 731

(5) It requires ATP for its function because the 3’-hydroxyl group of
a DNA fragment needs to be phosphorylated before the DNA
molecules could be ligated.

TRHREA ATP DIgrTiRE - (Rl DNA 732§ DNA H
FE > 3°-OH £ EmEE L



moow>

1,2,3
2,3,5.
1,2
1,5
1,2,4

Questions 4-6: Checkpoints in the cell cycle are very important in regulation of cell
cycle.The following three questions are about the cells cycles and checkpoints.

AR TP Y R AR SR BT S IR EE 5 > DU AR A = (R -

4. Two animal cells at different phase in cell cycle can be induced to fuse to form a
single cell with two nuclei. This system provides a very useful tool for studying cell
cycle. Which of the following is correct? (1 point)

B AT 5 4 HeL 2 6 W {E AR A TG Rl & i e B — (B 4HAE - It 23408 R b SR 4R
AR AL TA AN TR » YR TEE ?

A

When a cell in M phase is fused with a cell in G; phase, the nucleus in M phase
stops the process of mitosis.

EraAr M HEL Gy HIRYRA{E SRR S - [ M HIRVAHREZAS 1oy 2EiE
When a cell in M phase is fused with a cell in G2 phase, the nucleus in G2 phase
starts mitosis process.

At M HEL G, BARY R {EAHAERE S0 > [ G, BARVAAEAZBH R 7> 21
When a cell in G2 phase is fused with a cell in G1 phase, both nuclei start mitosis
process.

Bt G L Gy MR EATHERAL & - RI(EAREAZ A 16 7> 2E i

D. When a cell in M phase is fused with a cell in G1 phase, the nucleus in G1 phase

starts DNA synthesis.
EpaAE M HAE G1 HARYRI(EHA AL &5 - G1 HHRVAHAEZFE4G DNA &k

5. Which of the following are true about checkpoints in cell cycle? (1 point)

NEIA B AHHE AR HR i A R RO - ol IR ?

(1) If a cell in G; phase does not receive a signal at the G;
checkpoint, the cell usually goes into Gy phase.
—{l& G1 HHFVAHIREAE Gl i &G RILEIESE - BEFEA
GO Hj



(2) A cell must receive a signal at G, checkpoint to go into mitosis.
— IR RTE Gt B R ENE SR - A & AT 2]
(3) A cell must receive a signal at M checkpoint to go into mitosis.
— IR EAE M R EREUENE SR - A & AT 3
(4) The protein factors that control checkpoints in cell cycle are
mostly present in nuclei.
PEI4HREE B AR 0 E R 2NN
(5) Cell cycle in unicellular organisms does not have checkpoints.
HYHAE AR Iy A A 2 A i ARG
1,2
1,3,
1,3,4
2,3,4
1,5

moow>

6. In cloning the first mammal, researchers used mammary cell as a donor of nucleus and
fused it with a nucleus-less egg. Which of the following is correct? (1 point)
RS — ATV - PIEERM T — (87 BRI B 55— R A D4 A Rl
& 0 NYIMA IR ?

A. The mammary cell was in G; phase Z A AR E Gy HH
B. The mammary cell was in G, phase Z A AR TE Gy HH
C. The mammary cell was in S phase Z A B EE S HY

D. The mammary cell was in M phase Z A A2 M HE
E. The mammary cell was in Gq phase Z A EARELE Go HA

7. Cyanobacteria (blue-green algae) are a group of very important bacteria that perform
photosynthesis. Which of the following is/are true about cyanobacteria. (1 point)

Bk (BRdloR) 2 — BT S EHBVEZEME - T IAREESREATHTL - {7
HIEHE?
(1) They are gram-negative bacteria
B o EC P2 PR R
(2) They produce oxygen in photosynthesis
HtEIFRZELS

(3) All cyanobacteria can fix nitrogen



Fi A B4k N P A [ 5
(4) Some cyanobacteria can live with fungi symbiotically
HEE Gk e L B A
(5) The blue-green color of cyanobacteria comes solely from
chlorophyll
BELK B RS S 0 U AR A B

All are correct E#[IFHE
1,2,3,4

1,2,3

1,24

1,2

moowp

Questions 8-9 are about biotechnology of transgenic organisms or genetically modified
organisms (GMO).
M 8 ~ 9 2 FIARA AN IS AP (GMO)IY AEVIRHY

8. In creating “golden rice” that produces betacarotenes in rice kernels, the genes
responsible for betacarotene synthesis are transformed. Which of the following
is/are true? (1 point)

Ry 7RG R b-EHEE RN E K - G b-iAZEE R AVE A ARK
o TNYIA R SUE SRR YR ] = TERE 2
(1) The researcher used normal rice for transformation
R ] — e K TP AE
(2) The researcher used Ti plasmid for transformation
PRI Ti B ETEREH
(3) The researcher used a dicot plant for transformation first
followed by crossing between the dicot plant and rice plant
FRIER e S T EEYETE EIUEN - A R
(4) Golden rice has a higher nutritional value than normal rice
o R — K B 2B EE
(5) Beside Agrobacterium, the researcher also used another
bacterium, Escherichia coli in construction of transforming
vectors.



BT H1EMRE Agrobacterium 4b > RIS H KGR E R B
i AE FH P R Y ke

All are correct 4= IFHE

1,2,4,5

1,2,3
1,2
1,3,4,5

moo

10. Which of the following is/are true about endosymbiosis? (1 point)

NHIE RN AR - ] I 7

(1) Both plastid and lysozome are products of endosymbiosis

BRGHLER Y RN AR EY)



(2) A eukaryotic cells could engulf another eukaryotic cells to
establish symbiotic relationship
ELAZ A B RE B FLATAY EAZ ARG DA 17 AR AU BRI A

(3) Cyanobacteria are ancestors of plastids and mitochondria
BR Gk Ry B A B ARG tH 5

(4) Cyanobacteria lost their chlorophyll b gene in endosymbiosis.
AR R SRR R R H IR AR R b YA

(5) Flagella of some eukaryotic cells are derived from cyanobacteria

HEEZANEAE TR K H B
A. 135
B. 1,2
C. 2,4
D. 2
E. 4
11. Which of the following graphs correctly displays the relationship of blood flow velocity

in humans as the blood flows from the aorta - arteries - arterioles - capillaries >
venules = veins - venae cavae: (1 point)

MR EN T R BBk = — REIHR— /NI — UL E — /N — AR — FEARHE -
A & RE (=R LR AR A A [ O I E S T IR B R A8k 2

A — D
B E
C




12. Lowering the level of a hedge with a hedge trimmer stimulates the hedge to become
bushy because: (1 point)
BT - PR S m AT B S IOk B e > BRI
A. It stimulates the production of ethylene gas. fil# Z S AV E A
B. Removing the apical meristems makes more auxin, which stimulates lateral
branch buds to grow.
KRbrEIEm RS G E A SRR - MINERER A&

C. Removing the apical meristems makes less ethylene, which stimulates lateral

branches to grow

RRTRN > AR AR E 2R D - MR R A &

D. Removing the apical meristems results in less auxin, which then allows lateral

branches to grow.

ZbrIE s A dHARE S A R ) (AR

E. Removing the lateral buds results in apical dominance under the influence of

cytokinins

ENESIER =47 sl b AT K £t

13. Which of the following is/are true about telomeres? (1 point)

YA ER R RO (7] IERE ?

A 1,35
B. 3,4,5
C. 45

)

)

3)

(4)

(®)

Telomeres are present in all DNA in eukaryotic cells

I RAFAE T AT B A YI4HAERY DNA

Telomeres are present in bacterial plasmids

Uk AR R A R Y S

Telomeres are required for replication fork formation
LN T R A AL

Telomeres are specific sequences present in eukaryotic
chromomes

UL Ry E B R A B B AR iy 2 e

Telomeres are required for maintaining chromosomal length

et R SRR 7 ZE UL

10



14.

15.

16.

For terrestrial and most aquatic environments, neither animal nor plant life could exist
without the metabolic "services" provided by: (1 point)

FEREA: R RS BOKAERERIE T 6/ DRl T IRES - BMEYIERAEIE ©

A. Chemoheterotrophs (FEESE
B. extremophile archaeans [t B 4E

C. Funqi HEH
D. Homo sapiens A
E. Fertilizer AEst

The inner ear of humans, and most other mammals, is sensitive to body position and
balance. What organ(s) is/are responsible for this? (1 point)

NIF R HAR AL IHEN Y N H AT R 2 B R8RSR E > MY AR L
ARG ?

A. Cochlea ISR

B. cochlea and basilar membrane i B ARG

C. semicircular canals FHE

D. semicircular canals and cochlea RS B EL

E. semicircular canals, utricle, and saccule PR - HEEIZEEIEREE

Flukes are often parasites in or on another animals. They could cause diseases in
human beings. Blood fluke (Schistosoma mansoni) is a parasitic trematode that
infects men. Which of the followings is NOT true about its life cycles. (1 point)

e e s Ry HLABEN I & AR 8 - a5 [RE A - s (Schistosoma mansoni)
TR N R g — - MY HA B AR TS SR AR $EER ?

A. There are two types of larvae in the fluke
it WA Y 4

B. It reproduce asexually in the human host
TEABG N T EE

C. The larvae need water to swim
Hoaa R EoKk

D. Its infection of human being is through skin

11



e RE TR R IR N H
E. An intermediate host is often required for completion of their life cycle.

BE5E A E S AR e

17. In animal behavior a sign stimulus could trigger a fixed action pattern (FAP). Which
of the following is Not an example of sign stimulus-FAP? (1 point)
FrERB TS [ Eh e A — T EE B FIEZ( FAP) » TR HRE R
Pt |36 FAP 2
A. Some moths fold their wings and drop to the ground when they detect an
ultrasonic signal from bats.
FECTRR EOHI SRR AT 28 A B a0/ % - S P
B. A wasp finds its nest according to the surrounding objects.
B ] AR IR H (R e L i B
C. A newly hatched bird cheeping loudly in begging for food when its parent returns
to nest.
ERSIROSEEF - BriEmg) e RERIDEKIEY) -
D. Breeding mayflies lay eggs when they detect water.
BT P Y A A (R KO 1% 2 O

18. Some crows feed on mollusks. The crows grasp the prey and fly upwards to certain
height before they drop the preys onto a rock to break the shells. If the shell was not
broken by the first drop, the crows will pick it up and drop it again until it is broken.
In one experiment, researchers found the following relationship between the heights
of drop and the number of dropping times to break the shells. (1 point)

T ZSRLEREYEFRY)  BEIVERVIIRE —ESER > #Z&H
FEABH E LT - B E TR TR - SRS R E
H SRR BT > ARG - BEHTHER R R - F— Bt 835 5
e S AR BB AR R 0 (147)

12



Height of drop (m)  Number of drops required to break shell

el i FIRE R R P RE e
1 67
2 46
3 18
4 6
5 5
6 4
12 3

According to optimal foraging theory, which of the following is the most likely
height that the crows would fly to drop the shells?

R =R - MR e SINEENE S ?

A.6.5m

B.45m

C.25m

D.35m

E.125m

19. The figure below shows cytological and biochemical changes of a human infected by
HIV. There are three curves in the figure labeled as 1 through 3. Which of the
followings is correct? (1 point)

TNER ARG E LR EE - IR AV S TRV BTE P - B AE =k
iR > rpliEEC R 1~ 2 ke 3 o S NAIRCR A& ERE ? (147)

Helper T-cell concentration
in blood (cells/mm?)

0 1 2 3 4 5 6 7 8 9 10
Years after infection

13



. Curve 1 represents viral numbers

R 1 A HEE

Curve 2 represents concentration of antibodies against HIV
R4 2 ForP HIV A Piae R e

Curve 3 represents humeral-and T-cell mediated immunity
Hh4 3 o T MAfER Y R T

. Curve 1 represents humerat-and T-cell-mediated immunity

4R 10 T 4R v ]

Curve 2 represents concentration of antibodies against HIV
iR 2 Forit HIV IR SR TSR

Curve 3 represents viral numbers

gk 3 T NIHEEE

. Curve 1 represents humeral-and T-cell-mediated immunity

figR 12oR T AR 380y e

Curve 2 represents viral numbers

4R 2 LB EE
Curve 3 represents concentration of antibodies against HIV
iR 3 FLorndt HIV IR SRS R

. Curve 1 represents concentration of antibodies against HIV

fhaR 1 omit HIV iD=

Curve 2 represents humoral-and T-cell-mediated immunity
4R 2 o T YR S MRy ]

Curve 3 represents viral numbers

iR 3 FNRBEEE

. Curve 1 represents viral numbers

iR 1 o BEE

Curve 2 represents humeral-and T-cell-mediated immunity
igr 2 Fon T 4R Y RE T

Curve 3 represents concentration of antibodies against HIV
g 3 FonPt HIV sy RE

20. The figure below shows a generalized life cycle of fungi. Which of the followings
is/are true? (1 point) T &— Mt HE ALy IR RER o Fif— (L)
e IEHERY ? (143 ) (mycelium 4% ~ plasmogamy FtIE Fil& ~ karyogamy #% il

AN
=

+ zygote & ~ meiosis Ja# 532 -

e

spore ffl-§- ~ germination H5ZF )

14



Spore-producing N

structures Karyogamy
\ Plllmoglmy
Cyele | \
Mycollum ; Zygote
Sporea K Cyele I
Oomlnntlon Germination Meiosis

Lo /

Spore-producing
structures

(1) Spores are generally haploid {1 & B 28

(2) Cycle 1 is sexual life cycle and cycle Il is asexual life cycle
PR VA PERERA - R N2

(3) Diploid fungi are formed after plasmogamy
HERL & AR e H A

(4) There are two types of mycelia that mate even thought they may look
alike.

TMRE SR WA FERY AR - @E S RSB EAIRH &

A.1,2,
B.1,3
c.14
D.1,2,4
E. 1,34

Questions 21-24. The hyperthermophilic archeon, Pyrococcus furiosus, has an unusual
phosphofructokinase. It catalyzes the following reaction:

BB B AR B SRR R - AL ETT
Fructose-6-phosphate + ADP --> Fructose-1,6-bisphosphate + AMP

It was found that the addition of glucose, pyruvate, phosphoenolpyruvate, citrate and
fructose-2,6-bisphosphate did not show any effect on the reaction rate. The effects of

15



ATP and AMP addition were shown as Lineweaver-Burk plots:

A ENE - AL - PEP fﬁ%@a&%ﬁé 2,6- Eﬁﬁéﬂﬂiiﬁ?% AR B

- 1o addition

- ATP(2.5 mM)

= AMP (2.5 mM)

20 -10 0 10 20 30 40 50 60 70
1/S(mM-1)

Answer the following questions: [EZ& T%IEE

21. Which of the following statements is TRUE ? (1 point) %[t fa] & [ERE ?

A. The reaction is ATP-dependent. It By ATP-{R{E S FE
B. The reaction is ADP-dependent. [t By ADP -{(X{F X JiE
C. The reaction is AMP-dependent It Ay AMP -{(X{F 2 &
D. Neither of the above answers is true. DL FEIE

22. What is the effect of ATP or AMP on the reaction rate? (1 point) fLiZ fEH ATP =k
AMP HEI{ER ? (153)

A. Only allosteric Stimulation HAEEAREEH
B. Only allosteric inhibition W EAHHIE A
C. Only competitive inhibition RS MERIEIE A
D. Only uncompetitive inhibition =75 JEs: FEHIHI{E H
E. Mixed inhibition e MEHIEHIE

16



23. Does this phosphofructokinase play an important role in the regulation of glycolysis
in Pyrococcus furiosus? (1 point)
I R S R e S AR TP S EEE AT 2 (147)
A. Yes
B. No
C. The conclusion cannot be drawn. 4%

24. Pyrococcus furiosus phosphofructokinase was purified and gave a single band at 52
kDa on SDS-polyacrylamide gel electrophoresis. Its native molecular mass
determined by gel filtration chromatography was approximately 190 kDa. The
protein is: (1 point)

Gl LI T A SOMERRBE G - 48 SDS &k A% 15E] 52 kDa Y BE—{FHs » H
B RGIEE g A A S EIRY R G774 % 190 kDa » [EEEHE F
A. monomer EE4E
B. dimer Z£45
C. trimer =5
D. tetramer JUgE
E. hexamer 7558

25. Match the following names or descriptions to the right biochemical compounds listed.
(2 points)

HEl oy TaEREERER BRI S (2493)

17



A CHO
=

I

E
CH, OO
H HH
G H,
o
CH, O
H H

Cys—S_ S v

o
cy.—s’ {s fs—cw

Ho™ ™,

1. Nucleoside found in DNA 7 DNA HY#%

2. Phospholipid ##f5&

3. A yeast fermentation product 2R} EY)

4. Monosaccharide ESifE

5. Iron-sulfur center #2-Afi 5.0

Answer
[A-G]

-
@

N
M

w
O

o
>

Ul
w

18



28. A common component of NADP, NAD, EMN, FAD, and coenzyme A is: (1 point)
NADP, NAD, FAD, FMN J coenzyme A [l93L[ER 5y B 0 (143)
A. A purine ring IZER{ER
B. A three ring structure =IEf# &
. An_ADP HRUEISFY T -

C
D. A Deoxyribose Z= & 1% f#
E. A triphosphate group = fisiEL[H]

29. Which of the following statements is/are correct? (1 point)
NEBE— (WRLL ) Folt (e 2
(1) The citric acid cycle does not exist as such in plants and bacteria, because its
functions are performed by the glyoxylate cycle.
EERERANFENEY) ~ dE - FRZ e JEREER
(2) The citric acid cycle oxidizes the acetyl CoA derived from fatty acid
degradation.

19



TSR e e IR B R BE i =) C e A £tz

(3) The citric acid cycle produces most of the CO, in anaerobic organisms.

FREEEVIHEGRL IR 2 YR ER 77 CO2

(4) The citric acid cycle provides succinyl CoA for the synthesis of carbohydrates.

R PR B K L S AR FIT 6 2 T A

(5) The citric acid cycle provides carbon skeletons for amino acid synthesis.

TR EER e (i ARG S B AT R Z i AR

A. 1,25,
B.3,5,
C.2,4
D. 2,3,
E.2,5

30. Key enzymatic differences between liver, kidney, muscle and brain account for their
differences in the utilization of metabolic fuels. Which of the following does NOT
represent such a biochemical difference? (1 point)

BF ~ B~ BILPRERRES P (e AR (R - BB R RN - Y4B R i
EEHIEERME? (153)

A

The liver contains glucose 6-phosphatase, whereas muscle and the brain do not.
Hence muscle and the brain, in contrast with the liver, do not release glucose into
the blood. & ) %) -6- Wi Bk B & ALIAEIREZH - RILALABLRSA gE H
A EIE IR -

The liver has little of the transferase needed to activate acetoacetate to acetoacetyl
CoA. Consequently, acetoacetate and 3-hydroxybutyrate are exported by the liver
and be used by heart muscle, skeletal muscle and the brain.f1-{E /D) EL{¢ #EFHE 2
R FEES IR EREE A PRIV IR R - HLEAREREEAEL 3-hydroxybutyrate
AR AL ~ S RSHLELRE AR -

Under conditions of prolonged starvation, the fatty acids stored in the adipose
tissues will be converted into ketone bodies there before being transported to the
brain and muscle for complete oxidation. ¥4 f%eRk T - FRUEHERH4HEA ARG
BA AT s 2 R B A 57 2 EA L A ey S 2 RS -

Lactate dehydrogenase does not appear to exist in the heart muscle. As a result,
the heart depends on aerobic oxidation to obtain the energy for its continuous

pumping. FLBL A @EE A EEROHLE > IR O 75 (R SR A F AR

20



RE B AR AERF LBk -

31. An organelle in eukaryotic cell is spherical or ovoid with a diameter of 0.1 to 1.5 um
and consists of a single membrane. It participates in a variety of metabolic processes,
including H,0,-based respiration and lipid metabolism. This organelle is most likely?
(1 point)

FAZARE A a8 2 BRSO - B 0.1 to 1.5 um » BEEE » 2B
it S MEELAE HoOo- A BRHEE (U3 - LR ESE EKET§”{T% ? (13)

A. Mitochondrion NIARAS
B. Peroxisome #E(LES
C. Endoplasmic reticulum N/E4H
D. Lysosome whe

E. Endosome WNE &S

32. (filiks) Ared alga has two major kinds of photosynthetic pigments: phycobilisomes

( phycobilins ) that absorb green light and chlorophylls that absorb red and blue light.
A student performed an experiment and obtained measurement data as shown in table.
Note, all light is used with identical light intensity.-at 100—mekm™s™

LHEEAMBCGEER © BFRIRIEOE > FEREATRIKLHEEDE - ARG
TYIERGER - B S E AR o

Light quality Ytz 2 Photosynthetic oxygen evolution
rate St & pAE HHY SR B

Blue light only HAAEES 28

Green light only 4% 65

Red light only R A4 ¢ 47

Blue and green E& SGEAZEE 150

Blue and red BZS-EHLT S 73

Green and red 4%Y¢EAT Y 146

Which of the following is/are NOT correct? (2 points)
NEHIE— (URLE) $EER 2 (297)

(1) Blue light absorbed was less efficient for photosynthetic electron transfer
because the blue light is mostly absorbed by chlorophyll b.

REECEDE A F R EYE T ARSCREE - NEDEEZHRTELRE by

21



MR @

(2) Red light is more efficiently absorbed by chlorophyll than blue light.
TR R ARV EL B s -

(3) Eroersen—erhapcemen—elec—ls—obserned—n—hs—emertnent. An
enhancement effect, caused by the simultaneous excitation of the two
photosystems, is observed in this experiment.

WA Y 45 F] B D3 P 2 A Y S S TE R 585 - AR M E B R 22
£

(4) It is predicted that more overlapping is present in long wavelength
region and than the short wavelength region between phycobilisome
absorption spectrum and chlorophyll absorption spectrum.

AT S T R LR R IO R RO Ik B B AT AR

&35, -
A 1,24
B. 1,34
C. 3,4
D. 1,2
E. 1

33. The figure below shows the nitrogen cycle on earth. Finish the table below according
to the information provided. (1 point)

i NS ERE R fGEEE & (157)

| Nitrogen in atmosphere (N,)

—
Vi

\\_# ] Nitrates
avy
A N/ W I ‘NOJ-)
|Decomposers (aerobic
and anaerobic

bacterla and fungi) Q

[Ammoniom w1 (=)
C

=((5)
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Bacteria:4HE - Answer:
A through E. Note, there could be
more than one answer
AIHE A £ E fIEREHEEE
BEFFEETEA S EHEE
A
(1) Able to form nodule with plants
H] EAE I AR
E
(2) Able to denitrify ZiH{L(FRE)IEF
CD
(3) Able to nitrify i {E/EH
CorD
(4) Able to use ammonium as energy source
H]A P g R E ReRE 2 AR
AB
(5) Able to fix nitrogen from air
REE]E 22 R HY A

34. A researcher found that seeds from a plant could inhibit growth of some fungi. He
isolated some substances from the seeds and performed analyses. The figure below
is the result. He also ran a regular SDS-gel electrophoresis that separated molecular
standard proteins from 14 kDa to 100 kDa.

FRIE B —EEYE g HIf — S R AR o ifE i —Lt
YYEEST AT o T E R E RS R -

23



100 -

(%)

h
o
I

Relative fungal growth

F

12 3456 738

Treatment

Treatment 1: no addition of the substance. FEFE 1 © RN EEY)
Treatment 2: addition of the substance.  JRFE 2 : JIASTEEY)

Treatment 3: addition of substance that was treated with  -mercaptoethanol (BME)
B 30 ALLEF A BEM IR HY 73 BEY)

Treatment 4: same as treatment 3 except that BME was removed before addition of the
substance to the fungal culture.

Fa B 4t R P 3 R BME iREY T EEVIIIE HiEks g

Treatment 5: the substance was treated at 80°C for 20 min before the addition to the
fungal culture.

FRER 55 EEYIAE 80°C R BE 20 J1##1% - IR H R EE T

Treatment 6: the substance was treated at 80°C for 20 min in the presence of BME before
the addition to the fungal culture.

FR i 6. 3 Y EEYIAE 80°C FREE 20 7riE (% - IE HE B EAT
Treatment 7: the substance was treated with trypsin.

FRFR T S EEAE R i B

Treatment 8: only trypsin was added to the fungal culture.

paf 8 ¢ fEEEIEEET - (EIAKREAEE

He found no protein could be detected in this molecular mass range with coomassie stain
even though the substance(s) showed Coomassie binding in solution. The substance(s) is
colorless, but had a strong absorption in UV region. Which of the following is/are
correct? (2 point)
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BEAh - fithifErT SDS S HE IR EG K - JLEEK A LAZ o> T-& 14 kDa %] 100 kDa
A/NHIREE HE - BRGEEE B 4 Coomassie blue Hethig - SIAMNEIESE
{B7E UV @& ARIVROEELS - NHIRGI R 7 IR -
(1) The substance(s) contains protein
THEIPEAENE
(2) The substance(s) has disulfide bond that is important to the function
B e a R H AR R
(3) The substance(s) is stained poorly with Coomassie blue
e BV A4 ER B 4| Coomassie blue Hy ¢
(4) The substance(s) is a protein with molecular mass smaller than 14 kDa.
e EEYIRY 73§88/ IN7Y 14 kDa
(5) The substance(s) is not resistant to trypsin treatment.

eI BV & 2 FIRRER B BEH TR

1,2,3,4,5
1,2,4
1,34
1,4

1,5

moow>»

35. Calculate the pl value of aspartic acid. Its pKj is 2.09, pK; is 3.86, pKj is 9.82. (1
point)
saa T ERPTRlery pl {H > H pKy /& 2.09, pKo /2 3.86, pKs /2 9.82 -
A. 5.26
B. 2.98
C. 5.96
D. 6.84

36. When we refer to a plant as a “short-day plant”, it exactly means: (1 point)
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"HEEEEY WEEEEZE (19)
A. The plant flowers in winter  fE#{E£ L KFAAE
B. The plant flowers when day is shorter than 12 hours
FEYIAE E R 12 /NS5 N & Raft
C. The plant flowers only in the equator area fE%7) R G EF R EHIE & EE
D. The plant flowers when night is longer than its own critical night length
BRI B A T (B S & AT
E. AandD 7f ABiD 2

37. Which of the following is the photoreceptor that responses to day-length? (1 point)
AT EEE HIRERNEN T ezig, ?
A. Chlorophyll #4%2

Carotenoids JHiEHEEE 2%

Cytochrome 4fifit 2

Phytochrome fE¥/ta]5

Retinal 5 48f5

mo o w

38. Which of the following statements is correct? (1 point) NI &oft (o] & (FAf 2

A.  Aflower is a reproductive organ  {LE—ZEJEHZRE

B. A flower lacking any of sepal, petal, stamen or carpel is an imperfect flower
BRESH ~ (CHE ~ HESSEE S Horp 2 — 3 vAE - B Ry se 4t

C.  Most grasses have imperfect flowers A E T EAMEY) A2 R4

D. Floral parts in all angiosperm are arranged as four whorls
Fi A e HEYIREES RS TR U -

E.  Floral parts are sequentially initiated at the floral meristem
{EIR EAEIP RS -

39. One the means to prevent self-fertilization in plants is self-incompatibility. Which of
the following statements is/are true about self-incompatibility? (1 point)
BV L BICRKE A2 — R BEAEA &M - THIRIR BAEA & RIAYRUmE—
(DIl ) JZIERERT 2 (143)
(1) The plants that show self-incompatibility have a unique stigma structure.
AV IS R BB ETCA G -
(2) The flowers of the plants that show self-incompatibility only produce
pollens when stigmas fail to develop.
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3)

(4)

()

Al,2
B.3,4,5
C.4,5
D.3
E.3.5

MRS E R EHETEA &M -

Self-incompatibility is analogous to animal immune response in that both
have the ability to distinguish the cells of “self”” from those of “nonself”.
EERN S DE I e IE - sElER] " HC ) 3T AEEE
HAHAE -

A pollen from one plant will only develop pollen tube on its own stigma if
a pollen from another plant is present on the stigma.

—FEYIRIACR L S REAE Bt A I T R L [F AR S B CHIAEEARS -

AREFBRACHE -

A pollen from one plant will develop pollen tube on its own stigma, but

will not be able to fertilize the egg.

—HEPIRICk KL AT DATE B CAYAEEE B3 Bt - (EEB TN

40. Where do you find the cells undergo meiosis in plants? (1 point)
TRy A AR T 2 (1 93)
A. From shoot apical meristem FHZETHS A= 4H4%

B. From pollens EER{Ey vapad
C. From embryo sacs =] 3
D. From corolla FH{ERE
E. From ovule EHAREE

41. Which of the following structures of plants consists of haploid cells? (1 point)
TYtEYRS B EEL @RI 7 (177)
A. Sporophytes {i1-#&
B. Sporocytes  fiRF4HAH
C. Sporangia {15
B—Tapetum
E. Gametophytes fil 158
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Questions 42-45. Algae play very important roles in ecosystems. They are also diverse

in pigmentation.  FEEEAERRAGTINEEE A - EMWERESEL -

42.

43.

Red algae differ from green algae and brown algae in that : (1 point)
Qe BRI EAE - (1))

A .Red algae produce agar. &[5 E 4 FE

B. Red algae do not produce chlorophyll a. 47 %dEEE4EZS a

C. Red algae do not have sexual reproduction. & 5%~ B G MH4EE
D, No unicellular red alga has been found. EE4TREATAT R yh 5
E. Red algae do not produce flagelatted cells in their life cycle.

Q0% E S oA ZE AR HE R AR -

Dinoflagellates are a group of algae. Their pigments are similar to brown algae.
Therefore, the pigments of a typical dinoflagellate are similar to: (1 point)
SRR SRR — B > e R OEE - DR S AT Ay (1 ZRAH DU
NHMEREEE R - (157)
A. Pigments of Chlamydomonas Eiffi5E
B. Pigments of Volvox [#5
C. Pigments of a diatom %%

44,

45.

D. Pigments of a red alga 4] 3%
E. Pigments of blue-green algae EE4%

According to their pigmentation, which algal group would be most likely to perform
photosynthesis in deepest water? (1 point)

ENFratR WSS ERARAEEER 2 (15)

A.Red algae  4T3%

B. Green Algae %35

C. Brown algae #&3%:

D. Golden algae &= 435

(fiE® ) Seaweeds are large marine algae and they play very important role in
marine ecosystems. Which of the following is/are NOT true about seaweeds? (1

point)
TGERARANAEE - YRR ERR AR A E TN > YR $EER ?
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47.

(1) Most seaweeds are brown algae. KE[ 7T HVEE T tEE

(2) Diatoms can sometimes be large enough to be included as seaweeds.
WA o] K22 AW T g5 -

(3) Seaweeds have complicated structures such as leaves.
R EANTE R SRR

(4) Seaweeds live in deep water JEE A4 F N F/KH

(5) They use holdfast to absorb nutrients T {7FI FH & 23 Y& 47

1,2, 3,4,
2,3,4,5,
1,3,4,5,
1,2,4,5
1,2,3,4,5

moow>»

46. Apoptosis was first described in nematodes and later was found to be present in

many organisms. Which of the following is NOT true about apoptosis? (1 point)
AP TR R RSP EERN. L%, WBGWMIER Z EYbaE
Blo UL A BAIMIA T FROE, 4 8EeR 2

A. It was discovered by cell lineage analysis of nematodes
SHE T 5R J A6 Ph A dh A E AE H 2R 20 T e S 3L )
B. It is a critical process in animal development.
FEEIYEA T, SRR EE i@
C. It is controlled by single gene
MR R 2 e B — R DR A )
D. It is found in insects
IR R AT DAAE B ek 95 350
E. Proteases and nucleases participate in apoptosis.
o B A A TR I 2 B L 1

After synthesis, proteins are translocated either by nonvesicular transport or by
vesicular transport. Answer A for vesicular or B for Non-vesicular to indicate how
the protein indicate is transported. (0.2x9, 1.8 points)

G AR A AR B v Y A AT AL . RIS TR R A A % R
AR M Y BRI T, A %%@ﬂ,B.%#%@i (0.2x9, 1.8 73)
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48.

49.

Proteins: Answer A or B
1. cytoskeletal proteins A I 48 2 1 B
2. Mitchondrial proteins Hi 47 % &5 [ B
3. Lysosomal proteins ¥ /M 25 A
4. Nuclear proteins #% % [ B
5. Cytosolic enzymes 4l il & 1 & B
6. integral plasma membrane proteins A
FEEH
7. secreted proteins 43 M 2K A
8. Chloroplast proteins %45  q B
9. Peroxisomal protein i% % /)Mt 2 B

An action potential in neurons is characterized by all the following except that (1
point)
NI IHA RS TTENE BAL IR ?

A. It is initiated by opening of voltage-gated potassium channels
"B e A5 p AR [F PR e e B
B. It is regarded as a regenerative response
B R E A A U
C. Itis regarded as a all-or-none response
R A A A ) SR
D. It does not degrade in magnitude with space or time
"B R 2 T BSR4 PR R /NI AT FRAIR
E. Itis characteristic of transmembrane potential changes that occur in most axons.
B R A SO AR AR R

The resting potential in most neurons is primarily due to the permeability of (1 point)
R 73 PR 48 T 1) 39 L o A5 3 S AT A e Ak e 1 P A 17 2
A.Calcium #5
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B. Chloride &
C. Sodium #k
D. Potassium #f
E. Magnesium &%

50. Which of the following cell cycle phases is usually the shortest in duration? (1 point)
AL A, S 18 R ) A e ?

A Gy
B. Go
C.G;
D.S

E.M

51. Which of the following is/are often used for protein purification? (1 point)
A s R AL

moow>»

(1) Gel filtration chromatography /. % Jg 41 & A
(2) lon exchange chromatography Bt 75 #J& B &

(3) Salt precipitation btk

(4) SDS-electrophoresis SDS & ik

(5) Substrate affinity chromatography 522 i1 /1 J& &k

St L
N

all of the above DL I /&
1,2, 3,4,
1,2,4,5
1,2,3,5
2,3,4,5

52. Which of the following is/are important in ATP synthesis? (1 point)
fE ATP SR, T e ) ?

Al
B.2
C.3

D.1,2

(1) P700
(2) P680
(3) P450
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E.1,23

53. Which of the following statements about mMRNA is correct? (1 point)
TR mRNA BIRGE, (738 1EHE?

(1) All mRNA has a cap at its 5’ end
FTA 1) mRNA 7E 5% & 2 A cap
(2) All mRNA has a poly A tail at its 3” end
Fir A 1) mRNA £ 3° 3 #8544 — B poly A tail
(3) Its synthesis is performed by RNA polymerase
ERLEH RNA RE M-S U
(4) The stability of mRNA regulates abundance of its coding protein.
mRNA A8 E 14 AT DA 8 & sk %) 2 B
(5) The codons on mRNA pair with anti-codons of tRNA through A-T, G-
C hydrogen bonds
mRNA RSB (RNA _E I SIS T 2 H R BCEH2 A8 A-T #1
G-C s
1,2, 3,4,
3,4,5,
1,2,
3.4
3

moow>

54. Which of the following about tRNA is/are correct? (1 point)
A B (RNA FIBOR, A7 IR ?

1) There are stem-loop structures
EAMAE BT IR
(2) It consumes ATP in synthesis of aminoacyl tRNA
TEA BTG tRNA g, 75 VHFE ATP
(3)  tRNA is synthesized by RNA polymerase I11
tRNA /2 i1 RNA &8 11L& R
(4) tRNA is synthesized as a precursor and was processed before it is
functional.
tRNA & )4 —HTEEY), FAGEEHE A BA TR
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(5) Although theoretical number of tRNA molecules is 61, the actually
number of tRNA molecules in most of the cell is smaller, partially
because some anticodons can recognize more than one codon.

HEAR P ER B 61 1 tRNA, (HEFE BRI KIS, tRNA
FORERA/D A 61, R DR AT L8 S S T Re e — M8 DA i) B T

Al 23
B.1,2,4
C.1,25
D.1,2,3,4,5
E.2,3,4,5,

55. Which of the following is/are NOT true about Freeze-fracture method in electron
microscopy? (1 point)
NAVH B E T B LA TRET RO R ROE, (T BRER ?

(1) Low temperature is used to weaken hydrogen bonding.
DA 8 55 =
(2) Itis often used to observe structures within membrane.
W77 v P AR B TN ) A
(3) Particles observed on fractured faces are often liposomes
FE W 22 TH 78 21 1) RERLIE 2 i 11 /e
(4) Both eukaryotic and prokaryotic cells can be observed with this
method
FLAZ AR AZ 40 M A8 AT DA FH b 5 R AT B ¢
(5) This method actually observes a replica of specimen.
TR b, 7R B B AR A
Al3
B.2
C. 3,4,
D.4,5
E.3

Questions 56-57. Yeast is one of the ideal organisms for the study of cellular,

developmental and genetic processes. It can grow either on fermentable or non-
fermentable carbon sources. With this property, people can isolate and analyze different
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yeast mutants associated with certain functions of subcellular organelles.

FEAH PR S5 A AN R BB 78 b, I BE D R A s & AR 2 — . e T BUR AR
VRHEAT R AR B 2R R, DI AT DUEAT AR AR B 0 Bl I8 0 B e A1
R FFE IR -

56.

S7.

When the yeast mutant cannot grow on oleate (long-chain fatty acid), the mutant has
defect in which organelle? (1 point)

E R MAAEMIR I (REEENTR) hAERK, KRR E RG> T 51 ] f6
Jf 5?2

A. Mitochondria Fi 45 &

B. Lysosome A

C. Peroxisome it % {0 /) il

D. Nucleus A A%

E. Endoplasmic reticulum A &4

When a yeast mutant cannot grow on glycerol, the mutant has defect in which
organelle? (1 point)

B EEAEH P ERE - FoRtZeE kD M IATEES ?

A. Mitochondria Fr45 it

B. Lysosome  Afs

C. Peroxisome %1k /] Mil

D. Nucleus A A A%

E. Endoplasmic reticulum [N & 49

58. Which of the following is NOT a factor influencing membrane fluidity? (1 point)

T A G B R R E I 2
A. Number of double bonds in lipids f5& - E&E5EFYE H

B. Temperature o
C. Flip-flop move of lipids 58 [y &l
D. Cholesterol W [ i

Questions 59-61 are about food digestion in mammalian digestive system.

W H 59~61 B A AHEN VR b &R A LI A R
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59. Which of the following is NOT involved directly in protein digestion? (1 point)
YA H R B E A ?

A. Trypsin BT (1
Dipeptidase EERK TG
Aminopeptidase  fZ7ELALRES
Carboxypeptidase #% [k
Enteropeptidase  FZ Ak

moow

60. Which of the following enzymes is NOT functionally present in small intestine? (1

point) FAIfEFEEE A/ NG AREB IR ?

A. Nucleases AT

B. Lipase Fslit

C. Chymotrypsin W& i
D. Pancreatic amylases FFEJE K Tis
E. Pepsin =& L fiE

61. Many hormones are involved in food digestion and absorption. Please match the
functions with appropriate hormones. (1 point)

LR YRR EAR AR - sEEt B E IR THCY -
A. Regulation of blood sugar [ kEAYEHED

B. Stimulation of bicarbonate release I3 @k T-HIRENL
C. Stimulation of gallbladder to contract and release bile FIJSf&ZE T 4EFERAE T
D. Stimulation of secretion of gastric juice. [} & FEFEHL
Hormones Fill your answer
MR P AT
1. Cholecystokinin C
HEZEY A Z
2. Gastrin D
B E
3. Secretin B
RN
4. Insulin A
fREZR
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Questions 62-63. Flowering is one of the most sophisticated processes in plants. By
analysis of flowering mutants and through other studies, researchers proposed an ABC
model (hypothesis) to explain gene regulation of flower structures. Three classes of
genes are involved: class A, class B and class C.

FRTCEIEHY) T B SRR R RV AR 2 — - &P EZE BRI 0t > R AR
gt > RFHEZEMRE T —(E ABC A () - DIBRREELNBIEEREAERED - =35
FNSHLHD - AKH > BEIRICH -

Active BB
genes: AACC

Whorls:|1/2|3|4

Carpel
Stamen / Petal

Sepal
Wild type

In this model, sepal is produced where gene A is active, petal is produced where genes A
and B are active; Stamen is produced where genes B and C are active and Carpel is
produced where gene C is active. When gene A is missing, gene C takes its place and

when gene C is missing, gene A takes gene C’s place.

EEEFER T - ZR PR A BEARELIVER - (OIHMENIEEGE A il B 55
R#EVE(LAVEER - IESHYPEGE B 1 C IARIELAVEE R - LAY IPEUE C A
RUE(LAYEER - & A ZHEGVE - C ERGE A BRI E - & C AW » A%
PRI C BEARAVLE -
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62. According to the ABC model, which of the following mutants will produce a
phenotype shown below? (1 point)
3% ABC HAY » "RHIIZESEEGUIIIZ A 2 (147)

A mutant lacking gene A it A ELRHYZE S
A mutant lacking gene B 2 B B[R ZE A
A mutant lacking gene C 125 C BRI ZE 4G
A mutant lacking genes A and B 4 A B[R0 B EEARYZE & 45
A mutant lacking genes B and C #ft4c B EL[RF0 C R AYZeE 58

moow>»

63. It has been demonstrated that Genes A, B and C encode transcription factors. Which
of the following is NOT a property of transcription factors? (1 point)
ANMEEEEEE - ARR > B ERMN CERME MR+ - N EWHEZERE
g AT HVRE 2 (L93)

A. DNA-binding %54 DNA

B. Interaction with other proteins A HAM & A HTAFEH

C. Degradation by protease HH 25 i A

D. RNA binding g5 RNA

E. Participation of other gene regulation. £xEdE i FLRAY R E(E

64. PCR (polymerase chain reactions) is one of the most powerful methods in molecular
biology. Which of the following is/are NOT true about PCR? (1 point)
T ElEH N E R TV AR T A - T ER] PCR AR E
gEERMY ?
(1) Primers are needed in PCR
PCR fR%5 [Ty Hl
(2) A DNA polymerase that can tolerate high temperature is needed in PCR
TR PCR &aAY DNA F&T
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(3) ATP is needed in PCR
PCR 5% ATP fy£: 8
(4) A DNA template is needed in PCR
PCR ##f% o 75 % DNA 15
1,2
3
. 1,3
2,4

moow>»

65. Nitrogenous wastes of animals are released to their environments in different forms.
Which of the following statements is/are true about animal nitrogenous wastes? (1
point)

Y eI RN A FEIE A &5 - MY IEE ?
(1) Urea is excreted by many marine fishes.
ST AT HE R R
(2) Ammonia is so toxic that it is rarely excreted as nitrogenous waste by
any animals
WRBEAFHEN  BEE DK EFE S EYHR
(3) The animals in dry environments could excrete uric acid
TR B IR H VBN ] BR PR
(4) The form of nitrogenous waste is often an adaptation to animal habitats.
SREYINIE R SR S A BT Ry
A 1234
B. 1,4,
C. 1,214
D. 3,4
E

66. Among the nitrogenous wastes, urea, uric acid and ammonia have the toxicity in
following order: (1 point)
AR 2 SRR/ N ?
A. Ammonia > uric acid > urea & ) Rt ) [RE
B. Urea>ammonia>uricacid FRZ ) & ) Rlig
C. Uric acid > urea>ammonia FREE ) [RZ ) &
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D. Ammonia > urea > uricacid &) [£Z ) RiE
E. Urea>ammonia>uricacid
F. Uricacid>urea>ammonia

Question 67-69. Equilibrium dialysis is a method often used to determine dissociation
constant Kp for a ligand-binding protein. In this method, a protein at a know
concentration is put into several dialysis tubes and each dialysis tube containing the
protein is dialyzed against solutions containing the ligand at various ligand
concentrations. Because the protein can not move cross the dialysis tube membrane
while the ligand can, the ligand is “trapped” by the protein inside the dialysis tube and it
creates a higher concentration of the ligand in dialysis tube than that outside the dialysis
tube. The dissociation constant of the ligand can thus be determined according to the
following formula:

AR R FI I BCAE S5 & 8 A (ligand-binding protein) B/ EET #1(Ko) » A5
AR ERRENESEEIN e B A FERERRHETE T - EHEEKR —H
e EfLREENE - U E NINE L ERER G &SN EINEMRIVRE -
AFRE NI AT HE R A 8

_ ML
TV

-

Where [M] is the concentration of free protein (no bound ligand) in dialysis tube, [L] is

the concentration of the ligand and [ML] is the concentration of the protein with bound

ligand. Therefore, Kp is the ligand concentration when [M] equals [ML]. [M1] = [M] +
[ML]. Where [M1] is the total concentration of the protein

[L] AERBCHSHYRE
[MICFEARN BCRe4E SV E H EIRE
[ML] (REREfCRS S S E L E R
[Mr] (RFREAEVSDRE ( [M7]=[M]+[ML] )
Ko 7% [M]= [ML]EKs I RCA RS
The table below shows the measurement result of a calcium-binding protein. The protein

has a molecular mass of 20 kDa and the concentration of the protein in equilibrium
dialysis is 1 mg.ml™.
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TREE I TEAEANIIESER  ZEOENS T2 20 kDa > {FHAVE
/2R B 1 mg.ml™ (1 mg/.ml)

Calcium concentration in | Calcium concentration | [M]/[M+]
dialysis solution (M) in dialysis tube (M)
EINBENTRTHESEE T | EATE RS T R
I3 i3

20 30

50 68

100 129

200 237

400 442

600 647

1000 1050

1500 1548

2000 2049

Please calculate the values of at each concentration and plot the data (Calcium
concentration in solution vs [M]/[M+]) with the plotting paper shown below.

am R Y [MY/[MT] B - SRR SR AT T R4 R
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67. How many calcium ions does one protein molecule bind? (1 point)
—(EEEE T A4S & % D EESEET 7
A.

moow
5w N

It can not be determined 4 EH|E

—

68. What is the Kp of the protein? (3 point) 5% & H'EHY Kp ffrl ?
A 30 M

78 M

95 M

104 M

200 M

mo O w

69. There are two calcium-binding proteins, protein X and protein Y. If protein X has a
Kp of 250 nM and protein Y has a Kp of 400 nM, which of the following is/are NOT

correct? (2 point)
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XY BTIESHE 4SS 3 Ko 5% 250 M 400 M » TSR
R ?

(1) Protein X binds calcium more tightly than protein Y.
X & H BFSEEFAIsS & 7 Y 58
(2) Half of protein Y will have bound calcium at the concentration of 400 nM.
EH5HET R R 400 nM I - BRI Y O B A4S S
(3) It is more difficult to release the bound calcium from protein Y.
BLY B H 4GSR TR
(4) When protein X and protein Y are mixed at equal molar concentration,
more protein X will have bound calcium than protein Y at a calcium
concentration of 250 nM.
EMEEDREN X EAHE Y EHEGTE - TH5EETRE R 250 nM
> SRS E N X FHSE 455
(5) When protein X and protein Y are mixed at equal molar concentration,
equal amount of protein X and protein Y will have bound calcium at a
calcium concentration of 400 nM.
EHEDREN X EHE Y EHEAETR PS5 RE K 400 nM
I MHEENED X RED Y FEiSHr4E
1,2,5
2,4,
3,4
4,5
3.5

moow>»

70. Which of the following are amniotes? (1 point)
NHIHRLE Fs =ERE S 2
(1) Bony fishes (Osteichthyes) fii& &
(2) Reptiles lEzSH
(3) Chondrichthyes #&
(4) Agnatha fiEaHFUH
(5) Mammalia [H# 55
(6) Amphibia 438
(7) Aves EJH
A 14,67
B. 2,3,5
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2,57
2,4,5,6
2,56, 7
4,5,6,7
56,7

© Mmoo

71. The figure below shows schematic structures of an amniotic egg. Please name the
structures labeled by numbers 1 through 7. (1 point)

TNERFERCP AR REE > SR IEER o B S R TR -

A.amnion =Ef#  B.embryo f£fig C. allantois f[kE  D. chorion. 4{Ef#
E.yolksac.UNe%E  F.gut JHf5  G. allantois cavity FR 2

Answer
A-G

IO Moo |TOT>

~NOOAIWIN|F-

43



72. Fill appropriate answers based on the functions of the structure shown the figure of
question 71. (1 point)

AT IR DI RE R RS VB T I A S ZE M T

Main Function FZEIfEE Ar:_Véer:

(1) It protects the embryo in a fluid-
filled cavity that prevents
dehydration.

PREEAEAE DA S5 7K

1>

(2) It provides nutrients for embryo

b =N A

Im

(2) It functions as a disposal sac for
metabolic wastes

E Rt (U BRIV BHIATE A

(@)

(4) It is rich in blood vessels and it

forms sac for collecting waste
REFFAERRIME I A R g
WIEOE SNt

(@]

Questions73-74. Compare 4 different invertebrates FLEPURER B0 S HEENY)
(1) Spider. LGS
(2) Grasshopper £ g5
(3) Millipedes 5[z
(4) Shrimp 1

73. Fill in appropriate answers according to the following descriptions. (1 point)
MR T P BOR NI 5 12 5
A. 1 pair of antennae, 3 pairs of legs
il —%; W=%

. . Answer: A-F
B. 1 pair of antennae, more than 4 pairs of legs ) E
s DU 2 A
C. 2 pairs of antennae, 4 pairs of legs 3) B
s DY @ |D
D. 2 pairs of antennae, more than 4 pairs of legs
il AT TRIDYAF L L
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E. No antennae, 3 pairs of legs
W, =%
F. No antennae, more than 3 pairs of legs

g, W=

o Answer
F.  Exeretton-with-maxtHary-gland-and-gas-exchange-with-gi A-F

(1)

)

)

(4)
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Questions 75-84. The figure below is a diagram for ultra-structure of a cell..

T E AR R R S R

i o o I RO (LS - -

75. If you are provided with two electron microscopic pictures, one from of pancreas
gland cells and the other from endothelial cells of proximal tubule of a kidney’s
nephron. Which of the structure shown in the figure will be more developed in
pancreas gland cell? (1 point)

Wt BT B IR 7 73 Bl R Bt iR B AR A B e i B IVE B R - R — (A

TS E bR A AR a2 ?
Answer: choose one from A through G. H A £ G TEH—(EEMEZEFE

76. As the cells grow, the surface area of each cell increases. Which structure is the
location where the lipids are synthesized for plasma membrane synthesis? (1 point)

WAL EfE g FEE A R im0 - W—(ER S A m R S ?
Answer: choose one from A through G. H AZE G —(fFrEEZE

77. If you treat the cells for a short period of time with *H-Uracil followed by detecting
the labeled cellular structure with autoradiography, which structure will have the
highest silver grains (strongest labeling)? (1 point)
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SRR (o FH FRASERT > MR i (CH-Uracil e R RS PRFE% - P E R  AE T
B RS r B R R R AR EEHst

Answer: choose one from A through G. [ A & G thig ! —(EIFEEZE G

78. Which structure is assembled in nucleus and then transported to cytoplasm? (1 point)
U — (e A A AR P SH 2 ik RS
Answer: choose one from A through G.  H A & G F#HH—(E FiEEZ D

79. Erythropoietin (EPO) is hormone that stimulates production of erythrocytes. EPO is
a highly glycosylated and secretive protein. Which structure would be responsible
for the synthesis of EPO? (1 point)

Zlmlfﬂééiz)ﬂz%(EPO)T{E%EZI@H%E@*”5‘5 » EPO 2 — Tl FEfE R LAY /MR
» P — S S EALIMBRAE R E Gk ?

Answer: choose one from A throughG. H A% G HEH—(HEMEEE E

80. Which structure would be the site for initial glycosylation of EPO? (1 point)
AR — (&l fp 7 Ry & I BR A= 22 T 1 M LAY P 2
Answer: choose one from A through G. HAZGHELN—F#FHEZEFE

81. Which structure would be the site for final glycosylation of EPO? (1 point)
AR — (&l fp 2 Ry &L I BR A= 2R T e (% — MR LAYIG T 2
Answer: choose one from A through G. H A% G gL —(F#FEEZE A

82. Which structure is essential for the transport of EPO inside the cell? (1 point)
A — i A i 2 T AT I BR A e 2R AT 4R P i

Answer: choose one from A through G. H A £ G i —FEFEEZE C

83. The receptor for EPO is a membrane protein. Which structure is responsible for
EPO’s receptor synthesis? (1 point)
QLIMBRAE R EN Zas fy—fEFEH - W—(EES & E EPO 285 &K ?

Answer: choose one from A through G. 5 A & G it —(EFHEEZ F
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84. Which structure has ability to synthesize some proteins that are not encoded by
nucleus. (1 point)

(s r SR E A E - EHERNFYEA AR AR T 2

Answer: choose one from A through G. [ A & G i —(E FiEEZE E

END of PART |
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