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General Instructions:

In this practical exam, you have 90 minutes to complete TWO tasks.

ERBEZHT > R7E 90 DEAESTH 2 AAE B You can perform the experiments in any order.
fRe] A B ERAENETIER

- Task 1: Restriction digestion of DNA, and its analysis (65 points)

- Task 2: Plasmolysis of onion cells and its analysis (35 points)

5 1 F:DNA BIFRFIESIEI R HL 534 (65 53)

82 & FRARRRREERRRE ST (35 2)

During task 1 there is time for incubation and gel run. Use this time to carry out any task of your choice.
EE—EREEMBFEREMNEXERE > MASEREEETEMINERSE -

Important Information:

EEE : Write your answers in the answer sheet. Only answers given in the answer sheet will be
evaluated.

HERREEREL  AFESRE LIRS EWTS

Make sure that you have received all the materials and equipment listed, including a graph paper. If any
of these items are missing, please raise your card immediately.

RIEEIRAPTA RN R - BEEESRE - EREMRIIER > FUAMERBREEAS
During experiments, ensure that you wear gloves, and handle the equipment and samples carefully.
BRFERE > ERFEL/NOBRIEESIMER

Any spilled solutions, samples or equipment damaged by you will not be replaced, apart from gloves.
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EEEERAR ~ R 0 AERHEB[RIEER > B A EHANE R BRTFE -
Use the following cards to ask for water/washroom/incubation/photography/queries.
ERBIUKIEFEGE - SFRTIIRR

Drinking water 8% | Washroom | Sample incubation #% & | Photographic Other queries H
7K FFE TREFE documentation & | fth&EK
Uiz

© 7 &

IMPORTANT: Two waste bins have been provided on the desk

BE: £ T ARHEMERRERYH
DISCARD COVERSLIPS, SLIDES AND SCALPEL IN THE WASTEBIN MARKED

BERBNERA - A NEST R EREEENEEYRT

>

DISCARD BIOLOGICAL MATERIAL SOLUTIONS ETC. IN THE WASTEBIN MARKED
BEMME  BREEREETENERYRET

Stop answering as soon as you hear the whistle at the end of the exam.
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AEFRERZINBEL  BIMFELES

No paper, materials or equipment should be taken out of the laboratory.
TREIEMRIR ~ MRl BB T HERE

Good luck!
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Materials provided for task 1:

2 1 Epe

1.

50 pl of linear DNA (50 ng/pl) labelled DNA; on ice. 50 pl FYE 423 DNA (50 ng/pl) » 127~ TDNAL 5 1
Kk

30 pl of HindlIII restriction enzyme labelled H3, on ice. 30 pl HindIII fRHIES > 2m TH3. ;5 £k E

3. 30 pl of Kpn I restriction enzyme labelled KI, on ice. 30 pl KpnI fRHES » &= K11 ; £k E

&

© © N o w

11.

12.

13.

20 pl of 10X buffer for restriction digestion labelled BUF, on ice. 20 pl X F[RHIES R FEAE &R » 1ZR
FBUE] ; £k Lt

100 pl of nuclease free water labelled W; on ice. 100 pl fEiZE&ES/K » 2 TWI ; TEKE
30 pl of 6X loading dye labelled LD; on ice. 30 pl 6X ¥BZH| » 427~ TLD] ; 7E7kmh

2 -20 pl Micropipette 2 -20 pl &5 728

1 box of yellow tips. 1 ERBMERER

4 x 1.5 ml microfuge tubes labelled as 1, 2, 3, and 4; on stand (labelled with desk number) 4 3z 1.5
ml MEHOE > B 1,2, 3, M4, EEOER (BETRER) £

Agarose gel electrophoresis system with incorporated power supply IEiSRREKEE » HIEHAESS

Agarose gel containing DNA binding stain (already placed in the electrophoresis system). &5
(WS DNA 2E| » EEWNEXEEN)

Photograph of digestion pattern corresponding to Figure 1 and 3 in the write up. ¥FERE 1 & 3
IR EXAERRA

Ruler R

Materials for task 2:

©® N o A~ W N

. Scales of peeled onion (in plastic bag) ;¥ E#E (FEBRH)

Slides (in plastic bag) &Ik R (FELBRRLSH)

Coverslips (in small petridishes) IR (fE/\ME&IH)
Fine forceps (x 2) M F (2 &%)

Fine needle (x 1) #R#FEt (1 &)

Scalpel (x 1) f2&17] (1 &%)

Brush (x 1) #I7/k¥ 2 (1 %)

A cardboard cup containing 15 ml tubes each with approximately 6 ml of: #AMFHEEFHZ 15 ml &
& §EANE 6 ml U TARS M

Solution isotonic to onion cells (labelled IS) ;¥ EAAMMNEIRA R (1BTA IS)
Deionized water (labelled W) Z=EEF 7K (12 W)

20% NaCl solution (labelled 20N) 20% NaCl &% (1&~4 20N)

Solution labelled A &% A

Solution labelled B i&#& B

Solution labelled C i&i& C
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Plastic droppers (x10) ¥ BEE (10 %)
9. Microscope B&$E
10. Photograph of onion epidermal cells corresponding to Figure 4. ¥fE[E 4 B ¥ EREMMZ B R

Material common to both tasks:

1. Orange card with sign of thermometer (temp. flag). B:RE stEHEIFEE (temp. flag)
Green card with sign of camera (photo flag). BE# B4R &+ (photo flag)
Red card with sign of "?" (general query). & ? BIRHVAL & (—AREARI)
Yellow card with a sign for washroom (toilet break). B FEERN=EF (_LEIFT)
Blue card with a sign of water bottle (drinking water). B/KABRHERE (FB7K)
Digital Clock. &
Tissue paper. 4R
Waste bins (x2) EEEEYI1E 2 18
Disposable gloves. IIEXFE

© ® N LA W N
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Task 1. Restriction digestion of DNA and its analysis 5 1 28 DNA KIFRFIBSLNEIFI D 4R
INTRODUCTION

a5 8 A 47
AN

Digestion of DNA with restriction enzymes creates fragments of different sizes. The DNA fragments
generated by digestion can be resolved based on their size, by agarose gel electrophoresis.

LRHEsIE] DNA EEERBA/NNIR B o B R RA MKigtPIA/ BB B IR thifI o B aRAR o

First, you are required to set up a restriction digestion of linear DNA (provided) with enzymes HindIII
(H3) and KpnlI (KI), and analyze the resulting DNA fragments by agarose gel electrophoresis. The DNA
fragments will be visualized using GelGreen stain (non-hazardous), which fluoresces under blue light
(non UV) when bound to DNA. As an analytical task, you will have to assess the size of some of the DNA
fragments.

Bt > (RELFRHIES HindIll (H3) A Kpnl (K1) 1E|—&E4RE DNA > 2% R EIFR1SAIE DNA R ERFRIEAE
BEXi I BERRAT o SEEEIk DNA R ER o iGLUERSHY GelGreen 2 » EEBAEIESEI DNA R > £585
7t (GF UV) RS T HEI o FUILERNDITERD » (FRESHE—L DNA RERRIAR/) o

In a second analytical task, you will be analyzing a photograph of restriction digestion profile of a plasmid
(vector) originally constructed for carrying out plant transformation. Scientists routinely check whether

vectors are assembled correctly by carrying out restriction digestions, which could then be followed by
sequencing of different parts of the vector.

IERERYSE —8R5) - REN—EERE (HES) BIRHIESIEIERERETON > ILEREA T ETEYE BRI
218 - HBERBESLLUIRBBIEIRAHEE S ERES » ZBRAIUBHERNSHBIETER

Part 1 5§ 1 249

1.1. Restriction digestion of DNA (32 Points) 1.1 DNA BIFRHIESHIZI (32 43)
PROCEDURE # 5%

1. Set up the restriction digestion reactions in the 1.5 ml microfuge tubes labeled 1, 2, 3, and 4. Add the
components into each tube serially, as mentioned in Table 1.1.

1. 728 1, 2, 3, 14 89 1.5 ml B9 ERE O ERRERRFIEBYERER » KBXR 1.1 RS ES—EMERD
ERDRINAIEERIRLS

S. No. ‘ Component AZE4) ‘ Tube 1 ‘ Tube 2 ‘ Tube 3 ‘ Tube 4
Volume (pl) i8R
1 Nuclease free water EIZELEGK (W) 13 8 8 3
2 Linear DNA BE#3ZE! DNA (DNA) 5 5 5 5
3 Restriction Buffer PRIES i FEAR &K (BUF) 2 2 2 2
4 Hind III FREES (H3) 5 0 5
5 Kpn I FR&IES (KI) 0 0 5 5
Total volume #2R87& () 20 20 20 20
Table 1.1

2. Make sure that the components are mixed well by using the micropipette.

2. BMEN R ERR A ERESIT -
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3. Place the tubes in the microfuge stand (check whether the number on the rack corresponds to your
table number).

3. RO EREROERT » REROER LRBESMIRAIERSESRAETN

4. Call the scientific volunteer immediately, by raising the ‘temp flag’ . The scientific volunteer will place
the tubes in an incubator at 37°C for 20 minutes. Record the start and stop time.

4. IBMERIE” temp flag” » FRGRBETREEOERE 37° C IHBFMPIEITRIE 20 5748 » 52 T RERIAR
R P S P A SR BV BRE ] o

Start time BHYARFRE:
Stop time #&5REFMH :

5. After 20 minutes, raise the ‘temp flag’ to ask the scientific volunteer to get your tubes from the
incubator.

5. 20 §E% > B temp flag” > FRGRETTREEOE BITRFEFPEE -
6. Add 4pl of loading dye (LD) into each of the 4 tubes. Mix by using the micropipette.
6. AU 4 mIERBZRE] (LD) MAZRLOETR » BMEN FHERIIT -

7. Get ready to load the gel. Leave the gel electrophoresis apparatus turned off at this time. In the upper
right corner, there are two buttons for high-level or low-level blue illumination. Switch on the low-level
blue illumination. This will enable you to see the wells clearly. Be careful not to press the power button.
Do not move the gel electrophoresis apparatus.

7. Bl 0 REXEEA THEKERZBEREREINE - ERES AR (R0 5IERREE
MSSEESE > FARISSEEVLIRER » AILGRIRERREEMIL o NOARBERA THEXERIZE » FEBFHEXKE -

8. Leave the first well blank. Load 20 pl of each sample from tube numbers 1 to 4 consecutively into 4
separate adjacent wells of the electrophoresis gel (left to right, when positive pole is closer to you).

NOTE: The gel is covered with electrophoresis buffer; so, load the samples very gently inside each well
to prevent spillover while loading.

8. BRIBE —ERmFL > D RUSEECE 1 B 4 55 20 pl BURE ABXBPRERBNDN 4 A%afl BEE
A > [EBRIFIER)

AR AAEXBREERER - FILGEIFREBRRMEARRILER - FERERES

9. After you have finished loading the samples, place the orange-colored photo hood onto the apparatus.
Switch off the low-level illumination.

9. ERRmEAR » RGGREEFHREIEXEKE L > BIE55EE/CIRA -

10. Run the gel for 40 minutes. Start the electrophoresis unit by pressing the power button on the
apparatus' lower right corner. Record the start and stop time. To keep track of the time, you can note
the start time and calculate the expected stop time.

10. BIkBFE 40 88 » T A TABXKERIZE > FRIBETEX o (REIURERBEXNEE A EERELE
PKHIESE] o 50N Bk R AN A SR AV

Start time FASARER] :

Stop time 45 5RAFRT :

11. Photo hoods should not be removed during the run. Stop the run by pressing the power button.
1. BIXETHR » FTEBRREE T - BFEILEEXE > I TEXERIEE -
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12. Press the button for high-level lighting. Due to the DNA binding stain in the gel, you will be able to
see DNA through the hole on top of the photo hood.

12. T IREESCEREA > (A2 DNA REIEEEXBT > RE]UERBAEF EHEFLEEI DNA -
13. Raise the ‘photo flag’ to call the scientific volunteer. The scientific volunteer will take the photograph.
13. #L” photo flag” » AR EE T HBNER ©

14. Check and approve the photograph. It will be printed and given to you with your student code written
on it. Submit the photograph with the answer sheet.

14, IR HEDRBGERE > FEIHAR - HEARNBLERS:  RBRNETREEH -
Q.1.1.1 Attach the photograph of the gel 32.0pt
Bh FEKAERER
Part 2 58 2 9

1.2 DNA fragment analysis: Sizing digested DNA (24 Points)
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1.2 DNA R i © fEEIEI%E DNA R BREYAR/ (24 5)

The picture in Figure 1 represents the profile of fragments (Tubes 1 to 4) observed following a digestion
with the same combination of restriction enzymes (in the same order) as in part 1. Reaction time and
enzyme activity were sufficient to allow for a complete digestion of the DNA. To determine the sizes of
different fragments, the gel was run for a longer period of time. Fragments smaller than approximately
1000 base pairs (bp) are not observed in the gel. For the analysis, a photograph of the same gel has been
provided in addition to figure 1.

[B 1 FRBYER A 2RIt DNA B 5 1 S EEVRFIESYIZIES (HHRINIER) M EXEFI1SHI DNA R R4S
RE (B 1 2E 4) - HREREMEREEIEGEMNTE2YIE DNA > BATHESR R BRIIA/) » BIXETRER
& o IWEXEB LEREVE 1000 @B ¥ (bp) WA ER - Z0TERY > LLE 1 SiRMHSHEEMERRA
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* SRAE - TN - "L

Figure 1. Digestion profiles of linear DNA run on agarose gel.

1. B#7% DNA & RHIE )RR MBS EIXE R E

The size of DNA fragments generated by restriction digestion, can be determined by comparing their

migration, on agarose gels, with those of DNA fragments of known sizes (molecular weight or size mark-
ers).

REIRFIEBTIEIR AT DNA R BA/)N > BILGFELE R BRI D F 2/ DNA RE R R RAEBBRBEXNZSMEES
A o

Following gel electrophoresis, the migration distance of each fragment of the size marker is measured.
The rate at which a DNA fragment travels during electrophoresis is inversely proportional to the log,, of
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its length in base pairs.
Bk > EA5—E2DFE DNARERR RTEE LRVISENER - DNA R REBXKFNZHRXNEBENR
E®log,, BKLE °

The distance migrated can be plotted against the log,, of fragment length. The graph generated by the
size marker will contain a region represented by a straight line. The size of the unknown fragments can
then be determined using this plot.

DNA R ERTE X2 L R9iSEhEast - MNEREMIog,, [ERIIAZ B ERMAR - EUEN D FE DNA RERF K
MEKEEREHNRAED » @EF—EERESE > KA BRHA/NETH A ILRIABHRE o

In this exercise you are required to calculate the size (bp) of the DNA fragments C and E.
FELUTFEER » RESTE DNA R B C 0 E BOdEE (bp) Ky o

1. The distance migrated (cm) by fragments A to F has been given in Column II of Table 1.2 & 1.2 ¥y
F TR E AR FEEXEB ENEEIER (cm) ©

2. Table 1.2 (Column III) provides the size of DNA fragments (A, B, D, and F). & 1.2 958 III 17/ DNA
REEA~B~DF FHERAK/ °

3. Calculate the log,, value of the size of fragments A, B, D and F. Record the log,, values, rounded to
2 decimal places, in column IV. stBRE A~ B~ D Ml F BRI log,, B > TUERAZ/NEET 2 (i > 42
BMIRT12MEIVITO

4. Plot a graph of distance migrated against log,, size in the graph paper provided along with the
answer booklet. EFZZRZEMIEEI S &AL E L EXBBIEBEMNBE log,, BA/NNHERZE o

5. Use an appropriate range for the X and Y axes. BEERBEEH X F Y SiAYER o
6. The plot should be scaled appropriately. {EEZBZEiEE HYRIFEFN E AL

7. Choose the suitable roman numbers (I to VI) from Table 1.2 to label the X and Y axes. %< 1.2 i
BEEHFT (13 V) BEEERNSFTHEEREXM Y &
8. Plot a line of best-fit. FEFEHRERSLF ©

9. Based on the best-fitline, record the log,, size, to two decimal places of fragments Cand E in column
V of Table 1.2. fKIRER(ERS4R > R E& CH E BY log,, BAR/NE/NEEET 2 i » BRI KR1.2HF V
7

10. Calculate the sizes of fragments C and E and record in column VI of Table1.2, rounded to the nearest
whole number. 5t R E& C#l E RUEEEH A/ » RERIZENWEBE > ILHRNKR1.20% VI{Te

Q.1.2.1 Plot the graph & H ¥ FERI{ZE 6pt
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Q.1.2.2 Fill table 1.2 5 1.2 14pt
Table 1.2% 1.2
I II III IV A VI
DNA frag- | Distance Size Log,, size | Log,, size for | Size (bp)
ment DNA | migrated 7 Log,, K /| fragment Cand E | fragments
RE B HER B H| (ff to 2| RERCHMEMLog, | Cand E R
(cm) K v | decimal /)y | K\ (from graph | R CFIE B
(bp) | BMEET 21i) | HEPRE) i B K
(bp)
A 5.3 9416 X X
B 6.0 6557 X X
C 6.9 X X
D 8.2 2322 X X
E 8.5 X X
F 9.1 1514 X X
Q.1.2.3 Mark a cross (X) in the appropriate column. 4.0pt

Q.1.2.3 EEENERITREIERE (X)

Statement #&ik True ¥} | False &

Kpn I digestion, generates 3 DNA bands.

Kpn I B2 R1IEIBESL 3 8 DNA R BRIRH

There are three sites targeted by Kpn Iin the linear DNA pro-
vided

EILE4RE DNA £F& 3 1@ Kpn I Y11

All sites targeted by KpnIare presentin the DNA band marked
'X"in lane 2.

FRE® Kpn I JI{UEBEEIXE R 2 lane PR X I DNA R E

15 o

If band B contains 2 pmoles of DNA strands, band E will also
contain 2 pmoles of DNA strands.

% DNA R ER£% B & 2 pmoles REEHR DNA > Bl DNA | E&f&
#®EHES 2 pmoles REHA DNA

Part 3:
1.3 Generating a restriction map. (9 points)
1.3 #ERGIEELIUEE (9 7)

Figure 2 represents a partial restriction map of the plasmid vector (pACE2023) used for plant transfor-
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mation. pACE2023 is 16500 base pairs (bp) in size.

2 EEREHAE pACE2023 FRHIESEIMLIEIRL » pACE2023 EAREMER BB » pACE2023 HK/\% 16500
bp °

N(5746)
N(551)  N(1633) N(3200) N(6262)

Figure 2: Map of pACE2023. The positions of different restriction enzyme targeting sites
have been shown. N= Ncol; E= EcoRV. The numbers in brackets represent the position of that
restriction site (in base-pairs).

2 . pACE2023 PRHEIESILE o

B R RAREREIEEAITIMLE > N=Ncol ; E=EcoRV ° #ESRH MM F AR IR HI BTN MUE
(BREHFAL) ©

All sites for Ncol and EcoRV have been shown.

FRERI Ncol #1 EcoRV YU EIZR

pACE2023 was digested with different restriction enzymes, the result of which is presented in Figure 3.
PACE2023 A EIFRHIESIZIRBVBIR D THERBE 3 ©
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bp
10336

2093

1185
1082

516
382

453

Figure 3: Digestion profile of pACE2023. Lane 1: vector digested with EcoRV (E); lane 2:
vector double digested with both HindIII (H) and NcoI (N).

3 : pACE2023 [REIAGHIZ/4E RIE -
% 1 lane : #AELL EcoRV (E) 1131 ;

% 2 lane : FHEEERFLL HindIII (H) #0 Ncol (N) #1Z -
The size of DNA bands in lane 2 is indicated.

%5 2 lane DNA R BARTERIA/IMERIC A -

The intensity of fluorescence of the 453 bp fragment is double that of the 516 bp
fragment.

[Elh 453 bp {FHHIE A IEEE 516 bp (FHAIHEAEER 2 5 o
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Answer the following questions:

EEXTREE :
Q.1.3.1 What is the size (in base pairs) of the largest fragment obtained upon digestion  1.5pt
with EcoRV?
BLEcoRV )& » FRfS&AR REBER X/ NESD ?
Q.1.3.2 How many Hind III targeted sites are present in pACE2023? 2.5pt
B #8 pACE2023 EE %D HindIIIl YL ?
Q.1.3.3 Identify the location of the Hind III site(s) in pACE2023 by marking a cross (X)in ~ 5.0pt

the appropriate cell(s) (one cross for each site) in the table . Mark a circle in the
remaining cell(s).

#E pACE2023 £ HindIIl M E » ERPIEBIEERIZTIEZRR (X) o Ht
ZERPAIETR—EEERE O -

Outside 551 | Between Between 1633 | Between 3200 | Between 5746
and 6262 | 551 and | and 3200 and 5746 and 6262
region 1633 T£1633#13200 | f£3200#15746 | £ 5746 F1 6262
7£551 M 6262 | £ 551 # | 2 2 2

&z 1633 2
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Task 2. Plasmolysis of onion cells -an analysis ;¥ E4AMREE ERERE A
INTRODUCTION AiES

Water potential is defined as the difference of free energy present in the water of a system when com-
pared to free energy of pure water at constant temperature and pressure. It influences the direction of
movement of water in plants.

KBNEERR . EREMBNIEER » ERHATKIBHBEE (free energy) BIAI/KBHEMNER - KBEXE
KTEEYRRANEEN S M o

The symbol for water potential is
$ (psi). KBHIFFERZ ¢ (psi)
Potential is measured in units of pressure, usually in megapascals (MPa).
KBRABEMUZERES  BEEARMET~ (MPa)
In living cells, water potential can be calculated by the equation
EENEYARES > KBHNAEARE
¥ =dp+yPs
where,
1. Yp represents the pressure potential (turgor pressure, i.e., pressure of protoplast against cell wall).

2. s is osmotic potential or solute potential; the effect that solutes have on water potential. Pure
water contains no solutes and has a s of 0.0 MPa.

HeA
1. p KREHE (ERE > TENREBRRMEREE LIEES)
2. s KREZEDFAED ; TREVAEEIKERER » KERKLBERE > FRUE Ps=0

In this experiment, you will observe the processes of plasmolysis and deplasmolysis in epidermal cells
of onion. Based on this, you are required to identify the percentage of NaCl in the three given solutions
labelled A, B and C.

FEABED > MRERSFERRMER REOR UK REELE" RUEE o RIFILATRR > (R AEHET =&
AR (RIS A B, O) B NaCl RIESAB S LLRE

Part1: 58 1 &%

2.1 The first task involves mounting onion epidermal cells in a solution that will not affect their turgidity.
Carry out the following steps:

%1 BAREBEFRFERKARIENTELEHEEARTD » IREPRNT:
1. Choose the appropriate solution for the experiment. Record the solution used in Table 2.1. EE#Zi#E
BIMALLERIEAR > % 2.1 P FER
2. Place 2-3 drops of the solution on a slide. EIN{REEAIEIR 2-3 BEHIRH £
3. Choose an onion scale from the middle layers. With the help of the scalpel, cut out a piece of the

onion scale of approximately Tcm X 1 cm. {6FEFRREERIAVEE FIE—EEE > FIAEZITITITA 1cm
X1 cm RYBEEE o

4. With the help of forceps peel off the epidermal layer from the inner side of the scale. {ER#EF#i T
BIENERNRRK



Plant Molecular Biology

34th International I || I ;
Biology Olympiad

United Arab Emirates 2023

Tranditional Chinese (Chinese Taipei (Taiwan))

10.

11.

12.

13.

14,

15.

16.

. Spread the epidermal layer in the solution on the slide. solution on the slide. {BRERESHIFH B

AR T

. Make sure that the peel is a flat single layer of cells and is completely immersed. Keep it immersed

with the help of a brush. BEFMI THREIE—EBHAMEE » BR2RTEART » AJBMKEEER
BRERA

. Carefully place a coverslip over the peel so that there are no air bubbles. /NUE EER R ERE

£7 > BRRBEE

. Wipe off the extra fluid from outside the coverslip with tissue paper. BEEMKIRGZER R BE S

HYAR

. Switch on the microscope, using the switch on the upper left. This switch is marked with LII and III.

Switch to III for best illumination. Do not touch the wheel marked 8 at the bottom left. $JBIZa TS
A LR > IWHEABEZE » F=KR&% ’ AEIEL TAERA 8 iVl

Observe the slide at 100X magnification. Note: The magnification power of the eyepiece is 10X.
Choose the appropriate objective lens to achieve a total magnification of 100X. £ 100X T¥RZ=FrHd
FREVIR R o R BIRIVERE 10X » EEEENYRLUERERA[ERS 100X

Record the magpnification power of the objective lens you choose in Table 2.1. 7£% 2.1 HsCE#FR{E
FARviR =R

Focus on a field in the slide that is an appropriate representation of your observation. BEiE—#EE

HURREF SR AR LR

Match your observation to the panelin Figure 4. A photograph of the same panel has been provided
in addition to Figure 4. RRHERRERKEIIE 4 B R RRPBEENESE © 1L5 0 SIRENE 4 18F
HIER R

Record which one of the panels (4a to i) is closest to your observation by marking a cross (X) in the
appropriate cell of Table 2.1. Mark only one cell. F2#%E AR P EIEISE (4a to i) RIFFTIRAVERZR »
WER 2.1 PREEERFIREC X > RIFC—EZERS

Raise the ‘photo card’ to call the scientific volunteer. The scientific volunteer will take photographs
of the field you have focused on. Z{E ‘photo card’ HIFEF > {2EEEE A BRE(RIAR

Check and approve the photograph. It will be printed and given to you with your student code
written on it. Submit the photograph along with the answer sheets. R EERRLER - ERRAE
WENHZR A SESC IR R E MR MR BIBIR A M E SR —HERE -

Q.2.1 Attach the photograph MiBHR R 10.0pt

2.2 In this part, you are required to observe the structure of the epidermal cells in 20% Nacl.

IEEERF > RAERZRIE 20% NaCl FRIRRAMEE

1.

o vk wWw N

Place 2-3 drops of 20% NaCl solution on a slide. #% 20% NaCl ;&% 2-3 & » BE&HBFH £
Carry out the steps mentioned in 2.1.3 to 2.1.6. k& kil 2.1.3 to 2.1.6 TERIRME
Incubate in 20% NaCl for 5 minutes. £ 20% NaCl FR& 5 Hi#

Observe the preparation at a magnification of 100X. 7£ 100X FERZFrEI /

Carry out the steps mentioned in 2.1.12 and 2.1.13. ##E L $EF 2.1.12 1 2.1.13

Record which one of the panels (4a cellsto i) is closest to your observation by marking a cross (X) in
the appropriate cell of Table 2.1. Mark only one cell. 7ZERIZAIRIVEHRR Z Bk kR (4a cellsto i) » I
A X7ER 2.1 NEEZESPIECER - RIEC—EZES -
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2.3 In this part, you are required to observe the structure of the epidermal cells after incubation in 20%
NaCl for 5 minutes followed by incubation in Solution A for 5 min.

LEER P RVE B » (RAZEERZEREAHNTE 20% NaCl FiRE 5 D82 % » BLUAR A BBIE 5 DiBRIIBEE(E
1. Carry out the steps as mentioned 2.2.1 to 2.2.3. {8 Lif 2.2.1 to 2.2.3 T EIR(E
2. With the help of a dropper, remove the 20% NaCl solution and immerse the peel in Solution A.
Incubate for 5 min. EARERIE 20% NaCl AR > ARIETEARA T » B 5 HiF
3. Observe the preparation at a magnification of 100 X. £ 100X FERZFREH A
4. Carry out the steps mentioned in 2.1.12 and 2.1.13. {#{E Lt 588 2.1.12 70 2.1.13

5. Record which one of the panels (4a to i) is closest to your observation by marking a cross (X) in the
appropriate cell of Table 2.1. Mark only one cell. :2#%[E R #hk P EIESE (4a to i) RIFTIRAVELR »
WER 2.1 PREZERFIREC X > RIFC—EZEE -

2.4 Carry out the steps as mentioned above in 2.3 to record your observation when the epidermal peel
is incubated in 20% NaCl for 5 minutes, followed by incubation in Solution B for 5 min.

kBB Eitt 2.2.3 HEKRIE » IR ~ IEBRRBMMTE 20% NaCl FIZE 5 DiE2 % > BLUAR B IR 5 28BN
BIEE1E

Record which one of the panels (4a to i) is closest to your observation by marking a cross (X) in the
appropriate cell of Table 2.1. Mark only one cell. 52#%[E & kR HIE T (4a to i) RIFTIRAVERR » L 7E
& 2.1 PREEZERPIRL X » RFL—EER o

2.5 Carry out the steps as mentioned above in 2.3 to record your observation when the epidermal peel
is incubated in 20% NaCl for 5 minutes, followed by incubation in Solution C for 5 min.

BB Bl 2.2.3 SERR(F > B « s REAMMETE 20% NaCl /R E 5 DiEZ % » BLUAK C BRI 5 DiERM
st
Record which one of the panels (4a to i) is closest to your observation by marking a cross (X) in the

appropriate cell of Table 2.1. Mark only one cell. s2#%E R #&hRFHESKE (4a to i) RIBFIRAVERR > WTE
R 2.1 PNBEEZERPIRL X > RFL—EZE -

Q.2.2 Fillin Table 2.1 15.0pt
IHE& 2.1

Table 2.1
2.1.1. Solution used for task 2.1 = 7£ 2.1 ZEFERM 2.1.1. BRA
2.1.11 The magnification power of the objective selected = Fri&FRIYIIRMAREE =
Panel & #%HR
4a | 4b | 4c | 4d | 4e | 4f | 4g | 4h | 4i

2.1.14 (solution chosen by you)
2.2 (20% Nacl)
2.3 (20% NaCl followed by solution A)
2.4 (20% NaCl followed by solution B)
2.5 (20% NacCl followed by solution C)
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Figure 4

Q.2.3 Based on comparing your observations following treatments with solutionsA,B  5.0pt
and C, identify the concentration of NaCl in each of these solutions by marking
a cross (X) in the appropriate cell in the table
RIFIREREAR A B and C WEIRER > FIESER R NaCl BE » HEXRNE
EEEP > UXIERZ

% of NaCl | Solution A | Solution B | Solution C

Part 2. Answer the following: [B1%Z T 5!|f%&

The following graph shows how water potential (), pressure potential ()p) and solute potential ({s)
depend on the water content of a plant cell placed in pure water.

Wb BRI EYERERAKFRK S ESE (X #) FIfSKE () ~ BHE (Yp) MBEZZE1E (Y )
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X | water content of cell A Z/KE
Y Pressure (MPa)

Q.2.4 What are the correct labels for the graph? Identify the potential represented by  3.0pt
the curves A, B and C by makinga ‘X’ in the appropriate cell in the table.
HIARE PRI EFARIS W —E? E TRBEZERTF > B4R A, B and C 2 RIARE—
&> UXEiez

Water potential ()
Pressure potential (yp)
Solute potential (s)
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Q.2.5 XandY are two plant cells adjacent to each other. 1.0pt
X and Y EMEEABRIIE Y 4RAR
Cell X has solute potential of -9 MPa and pressure potential of 4 MPa.
AHRE X B97AE A -9 MPa > B %% 4 MPa
Cell Y has solute potential of -8 MPa and pressure potential of 5 MPa.
“HRR Y BAE 4 -8 MPa > B384 5 MPa
Indicate the movement of water between the two cells by marking an — in the
proper direction between cells X and Y in the box below. Mark '=" in the box, if
there is no movement of water.
E%ﬂ%qﬂ » BETSR — BrmERRZERKES A M © HEREKNES > AR
A=

X Y

Q.2.6 The solute potential of a plant cell is -8.5 MPa and its pressure potential is 1.5 1.0pt
MPa. The plant cell is placed in a solution with a water potential of -7 MPa.
Identify the following statements as True or False by marking a cross (X) in the
appropriate cell
HEEMARRNAEDRS -8.5 MPa» BHEZ 1.5 MPa » ILEYMARKERKS
#-7 MPa BURRS o FIE FHIRUARI S E0EE > WAEBERIZERFR > UXIERZ ©

Statement Fitt True ¥} | False &
IHHiEARRE R K ER S -7 MPa
IHEYMR S 2R RE EE




