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Important:

1. Write your name and code on both task paper and answer paper sheets.

2. Make sure that all the results should be written on the answer paper unless
otherwise instructed.

3. There are 4 parts in practical test. Each part has 90 min.  You should start your
first test according to last digit of your competitor code. For example, if you
have a code of 221, your first practical test will be part I, if you have a code of
223, your first practical test will be part I11.

4. Your second practical test is as follows: competitors from part | and part 11 switch
labs; competitors from part 111 and part IV switch labs;

5. You go to your third practical test according to the following rules:

If the last digit of your competitor code is 1, you go to practical test part I11.
If the last digit of your competitor code is 2, you go to practical test part IV.
If the last digit of your competitor code is 3, you go to practical test part I.

If the last digit of your competitor code is 4, you go to practical test part II.

You should follow the instructions from your guides when switching labs.
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Practical tests Part I1:

Cell Biology

This part of examination contains 3 Tasks:
AEBEA S =R

Task 1: Microscopes and  cellular structure  (13.5 points)
fEZE 1 - BARER (E A R s (13.5 47)

Task 2: Identification of plants with thin sections (15 points)
TR3E 2 1 FEHAHSY) R Prsda i (15 79)

Task 3: Karyotype analysis (8 points)

fE2E 3+ &L (8 47)

Total Points available: 36.5

RE ALy 36.5 71

Total Time: 90 minutes

ANE B IR Ky 90 7388

Task 1: Microscopes and Cell Structures (15 points)

TESE 1+ BEOAER(E A R R e HEai(15 47)



Requirement TEEZEH

In this task, you are provided with cell images obtained with different microscopy.
You are required to
REBERIET  IRRHERFE A ERER R P o~ ARG IR 5E A
THEE
(1) Distinguish these cell images and choose one appellation of the techniques for
obtaining each image,

Hraskis Sedlif R Bl S HaZ 80 (A (T R R AT Frr %

(2) Select one of the techniques for a certain purpose of study,

TR E T BRE R - B — AR -

(3) Distinguish among organelles in a given cell image and answer questions.

FE—SRAAER GUE 7 PR S A R L (B B A

Procedure EERE

You are supplied with two image sheets, Image Sheet 1 and Image Sheet 2.

AR BB R Rl R a1~ 50 2

On Image Sheet 1, seven images (denoted 1-7) of cells or organisms are printed.

EEEE A 1 A TR ECEYRRI G (R 1-7)

These images are obtained with different microscopic techniques with the appellations
listed below:
B BLlE 5 73 Al R RIS Rl P fade: - EfE

A. Light microscopy tERZAfER

B. Fluorescence microscopy =& CEAIER

C. Scanning electron microscopy fEH Tt E T EaiNsE

D. Ultra-thin section transmission electron microscopy

YR Z B TR



E. Immuno-electron microscopy iyt T EATEE
F. Negative staining electron microscopy & JL8 1B Ex

G. Freeze-fracture electron microscopy /At H & 1B E=

Answer the questions according to the following descriptions.

AR Tt EIE R
Descriptions: f##tdI T
1. Image 1 is most likely to be obtained with . (0.9 point).

4% 1 fe ] e (o AT U7 A S

2. Image 2 is most likely to be obtained with . (0.9 point).
R 2 B A AE R AR A RS

3. Image 3 is most likely to be obtained with ___ . (0.9 point).
A% 3 fie Al e AT U7 A RS

4. Image 4 is most likely to be obtained with . (0.9 point).
A% 4 2 T RS

5. Image 5 is most likely to be obtained with ___ . (0.9 point).
5% 5 fx A] RE R I U7 A RS

6. Image 6 is most likely to be obtained with . (0.9 point).

w15 6 fx AR A (T AN

7. Image 7 is most likely to be obtained with . (0.9 point).
5% 1 B A RE R (TR T VA RS

Answer the following questions about different microscopic techniques.
s o T A E IR AT YR MR FHIRE ¢

8. is appropriate for locating specific molecules in both cells and tissues (0.9

point).



BRI £ R B SR 5 TAE TR SR R o G B -

9. Is appropriate for visualizing details of cell and tissue surface (0.9 point).

M A R R A A T RS A R

10. is appropriate for analyzing the interior of cell membranes (0.9 point).

__ BEHEIEG R IR R R A A R

11. Is appropriate for examining the fine structure of cells (0.9 point).

_ RS R R AR S R

12. is appropriate for the fine labelling (ultra-structural localization)of molecular

substances in a cell (0. 9 point).

_ BEHEIEG e AR AR E o T (SR E RS A & () AR -

Image Sheet 2 shows the ultrastructure of a cell. Roman numbers (I-1V) indicate

different organelles and/or cell components.
soRIE 2 R —EARE AV EERS - o7 B AR R B (I- IV R A [F RV A s Ed
AE&HER T T -

A list of organelles and/or cell components is given below (A through G). Answer

the following questions.

TR RSHAERE A B AR R T * S RIEATEST (A 2 GBS © SAkF IEHERY TSR

FEABEMF

A. Lysosome A7\
B. The Golgi apparatus =L i
C. Mitochondrion fir4sfe



D. Microtubule %%
E. The endoplasmic reticulum N'E4d
F. Plastid ’‘&E#2

G—Ribosome

13. The structure indicated by Roman number I is a . (0. 9 point).

EET | TR RARIE Ry (FEEE A IEMERT 5L SAESR)

14. The structure indicated by Roman number Il is a . (0. 9 point).

ERET N AT RAVIEIE Ry (FE A IEMERT 5L SAEER)

15. The structure indicated by Roman number 11 is a . (0.9 point).

BB N B RAvEE R (FBEE A EHERYIESTAESR)

By e : I ic likely to.l Il of (e :



Task 2: Determination of plant types with thin sections of plant leaves (15 points)

TESE 2 1 FEHEYIEE R HVAHAR DI R HEssda i

Materials, tools and instrument EEgHHRl & 7%
1) Five (No.1-No.5) Petri dishes, each of which contains

some leaf samples.

5 EEFEIL (4795 1-5) JAEMER ITEA

@) A microscope with objective lens at 10x, 20X,
40x.
AR A 77 1 Ry 10, 20X, 40X
3) Forceps, razor blade, test tube rack, slide, slide cover,
filter paper.

ey~ JJR o SVESRR ~ HEA - EWR - R

Background  EHEN4E

There are three major types of photosynthesis metabolism in the plants, called C3
metabolism, C4 metabolism and crassulacean acid metabolism. You are now required
to determine which plants are C3 plants and which plants are C4 plants. The
difference between them is that CO, fixation and sugar synthesis are performed in
different cells in these two types of plants. The different structures of the leaves
between C3 and C4 plants lead to different metabolism.

fEY A C3 ~ C4 ft CAM =T &EHIVIEY) - BfHy E2 =R R A
[EHIAIRE & T S EORAVIENE ROt iy &l alREHTE R s A E RS ACH &
B R A/E FIAAAE - G595 DLADAITREEAE Y By C3 B CA4 161 -

Task EERERME

There are five Petri dishes on the table. Each Petri dish contains pieces of leaves



from a plant. You are required to determine the leaves are from C3 plants or C4

plants.
£ EAAEREI A —EEYIER A IRFEZEHRE & C3 8¢ C41EY) -
Procedure EEHE

Please follow the procedure below: F5fR$E Nl E B fEfEfTHE/E ¢

(1) Pick up one sample from each disk and make a thin section.

SR E R I — R R AR TR

(2) Use several drops of water to wash off the section from the blade onto the slide.

{58 FHECRZAGRIAEISE T/ _ERYY) R e E s A E

(3) Remove the excess water with a piece of filter paper, but keep the water around

the sample.

R EABEATRIZ B EE K - B AR PR 2 K oy

(4) Put the cover slid onto the sample, remove excessive water and observe the

specimen with microscope.

& LEWR - RERIBZIK - FBMERERZ

Answer the following questions E5[EIZE T 5 :

18. The leaves in Petri dish 1 are (3 points)
PRI 1 I HITEY) Ry (T FEE )
A. C3 type.
B. C4 type.

19. The leaves in Petri dish 2 are (3 points)
g 2 TREVIEY) Ry Rl EAE )
A. C3 type.
B. C4 type.



20. The leaves in Petri dish 3 are (3 points)
BRI 3 tPHIEY) Ry (el EAEY)
A. C3 type.
B. C4 type.

21. The leaves in Petri dish 4 are (3 points)
PRI 4 THITEY) Ry (rFEIE )
A. C3 type.
B. C4 type.

22. The leaves in Petri dish 5 are (3 points)
FHEIIL S THVEY) R (T FRE )
A. C3 type.
B. C4 type.

Task 3. Karyotype analysis (10 points)
R 3 1 AL

Requirement  {EZ&ZH%H:

In this task, you are asked to perform karyotype analysis. The materials are root tips
from a plant. You need use a microscope to observe the cells of the root meristem
tissue and find those cells in mitosis.

RGN - AR HEITIZ B AT » BB Of B — YIRS - BB 2R
IRH 73 A AR A P EE AR TR R A 4R 2



Materials, instruments and tools

(1) Root tips (approximately 5-10 mm in length) in a 1.5 ml centrifuge tube.

(2) A microscope with objective lens at 10x, 20x, 40x).

(3) A Carbol Fuchsin (a dye) solution. (It is in a 1.5-ml centrifuge tube, labelled
as CF)

(4) Forceps, razor blade, test tube rack, slide, slide cover, filter paper.

(5) A 1.5-ml centrifuge tube containing approximately 1 ml 1 N HCI solution.

BEARL R ITE
(DRECERS 1.5ml g 0VE TPHYRLR
(2)FafEE H 7y Bl By 10x, 20, 40x
QR)ICE RS 1.5ml B0V oy CF Zufkl(Carbol Fuchsin)
BFETF ~ TR~ sVES -~ B - B3R B
(5)F IN EEEERY 1.5ml B0 &

Important EFEEEEIH

You will use 1 N HCI to treat the root tips. HCI solution is very harmful to your
eyes and skin. Wear gloves and put protective goggles on when you handle HCI
solution. If you make direct contact with HCI solution with any part of your body,

please report it immediately to any instructor in the exam room.

A i -5 el H 8% - (8 R B A - 5 A ERE - 5558 LIRS IEE A

A,
[

Procedure EEHRE :



You are provided with three root tips of a plant. The following procedure should be
followed so that you can make appropriate specimen to observe chromosomes from
cells in mitosis.

A ={EARIAEA - (ROZRFAETT Nl ERRAR - 7 IR EE 4R A S
G -

(1) Use the forceps to put one or two root tips into the small bottle containing 1 N

HCI.
P81 — B (EE VAR AR B A B s & B Y/ R -

(2) Put the bottle into the water bath, which has been adjust to 60°C, for 8 min. Note,
your laboratory has several water baths with temperature adjusted to 60°C. The
water baths are on the instructor’s desk.

EHEEN R T FAZ G EHETF/ORNKR AR - Bl &R 60°C
G 8 7y o SETERD /KBRS -

(3) Very carefully take the root tips out of HCI solution with forceps and put them into
the provided beaker containing distilled water. ~ Gently shake it for 1 min.
RIMEATEE eSS - FIFE/ NONHE T RIRERER T HRA - BE2ER
ZAEHKHBEAA T - BRI RSN BEbr 1 o5

(4) Take the root tips out of distilled water. Important: the root tips are now very
fragile. It is recommended that you use the forceps to pick the roots and don’t
touch the tips of the roots.

RIS B A8/ K U EE R b - IRIRSIRE S - LU IR T
HUH RS > Z7JWAEEIARLS - TR BIR A = EREEA -

(5) Put one root tip on a slide.  Cut the tissue of the root tip that is rich in dividing
cells. This region is within 1 mm from the top of the root tip. Discard other parts
of the root.

PEARZS 1mm RV E & o X TP ay4ERE - BB CE R E B A b iTRER

HAE o -



(6) Put one drop of Carbol Fuchsin solution onto the root tissue you just cut off and
let it stain for 7 min.  Squash the tissue gently with forceps so that the tissue is
disbursed.

I — CF e B2 7 058 > W AR RSB iR SE e o -

(7) Cover the disbursed tissue with a slide cover. Push the slide cover gently with a
pencil or forceps until the tissue is completely disbursed and separated.

&= LEWR - (RS EEEE TR R - (BRHSRE = T

(8) Put the slide between two pieces of filter paper and put it on a flat surface.
Gently press the upper filter paper down so that the tissue is further squashed. In
the meantime, extra dye solution is also removed and absorbed by the filter paper.

E—PEAVREHE b KR RA R GRIEA A - A i F R IEAR -
TR ST - EEFGAHAAE—2T 0 - LR AR 25 Ay YRhRE SR AR Y -

(9) Observe your slide specimen with microscope. Note, you might need all
objective lens.

R R BB R NERE - TR IR AT RE(E B IR B Y 85

Note: You are provided with three root tips to prepare your specimen. If you fail to
make a good specimen for your observation, please repeat the procedure and make

another preparation. However, the time for your experiment is limited.

AR R AR - BRI E A > AR -

Answer the following question: [E&%|RRE -

23. How many pairs of chromosomes are there in the cells (in metaphase) from this

plant? (6 points) EEFEVIEA ST > AP B EORE 7 (6 97)
A. 3

B. 4
C. 5
D. 6



E. 7
F. 8
G 9
24. If you found that different metaphase cells had different number of chromosomes,

how do you determine the exact number of chromosomes? (2 points)

BAER A FE AR A A EIRVA s - IR REREREEE ?

A. Count the chromosome numbers from several cells and use the average
number as the chromosome number.
(EJEERTL v gapatii RISt L 4dS|

B. Count the chromosome numbers from several cells; the maximum
chromosome number of a cell is the chromosome number of the plant.
SR EF R ERS R H

C. Count the chromosome numbers of several cells in metaphase; the

chromosome of the plant is the number with highest frequency.

TR i RN RS B H SRR i = B B (UR A ey




