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Dear Participants &1y

* In this test, you have been given the following tasks:
AR ARAE LT BB
Part A. Confirmation of plasmid samples X, Y, and Z by restriction enzyme analysis.
(40 points)
DAPRAHIEG UL oA s E G X, Y f1 Z
Part B. Cell reproduction and telomere analysis of Paramecium. (24.5 points)
5 e A B A A R i AL 3 AT
* Answer all the questions in the Answer Sheet provided.
FIAEEERESEEEE
¢ The answers written in the Question Paper will NOT be evaluated.
B E LB ERAG D
*  Write your answers legibly in ink.
ERETESEERER

* Please make sure that you have received all the materials and equipment listed for each

task. If any of these items are missing, please raise your hand immediately.
HERRFTAHIARL ~ s a /g Y BRI EMHEE ) » IR F

* Use the gloves provided for the experiment
Hhls RN TE

* Stop answering and put down your pen immediately when the final bell rings.
MERSE R L B > AN A= (S

* Atthe end of the test, place the Answer Sheet and Question Paper in the envelope provided.
Our Assistants will collect the envelope from you.
HERSERET > HEEGNBEERUERIEEED » B EREIEEHE

* Note! All the DNA electrophoresis instruments will be turned on simultaneously by the
assistants 50 minutes after the start of the test. Make sure that you have placed your
samples in the agarose gel in accordance to the instructions on the Question paper before
the power supply is turned on. After this, you will NOT be allowed to run the gel. To remind
you, the assistant will ring the bell three times. Bell 1 will remind you that the electrophoresis

will be carried out in 20 minutes. Bell 2 is a warning that electrophoresis will begin in two
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minutes’ time. Bell 3 will mark the end of electrophoresis. At that time you will be asked to

remove your gel and place it into the box provided for assessment.

« ERE! ZHFHRK 50 8 - BHRGAE—FER DNA Skl » 5F—EZIREE LHHETR © fE
FRRCEE R Z AR an DA BRIK RS - S BIFRE - R RAETEIX - WEFTR - B
DLSEIE =R EHERERT ] - 56— WY RRE T KRHE 20 BN BIEN IR - BAIAERIKAT 2 578
GHFE _TRBE TR - BIKERGE AR =JEE A > SRR RAVE R (BRI - BA
fRftey=p -

Start d @ d EId

l ¢ Zfin Electrophoresis ¢

20 min

50 min —
30 min
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Materials and Equipment £7 f} B {5 2%

Materials A1 Quantity Unit
BE Bz
Restriction endonucleases FD EcoRl (kept on ice) tube
{61 FD EcoRl (/K 1) B
Restriction endonucleases FD Hindlll (kept on ice) tube
[RA(Es FD Hindlll (UK ) 1Ewh) &
10X Restriction buffer solution (labeled FD Buffer) kept on ice tube
10X ()6 K2 155 22 57 FD Butfe » 27k L) TED
Plasmids 1, 2 and 3 kept on ice tubes
BE#8 1,2 and 3 (K ) SO g
Sterile water (labelled Deion) in zipper bag tube
7K (7 Delon /VE » 2K |G 7%) THOKL
DNA staining solution, labeled Gel Red (in black tube) in zipper bag tube
DNA SEEES7I( Gel Red FySL (i IVEF » 77Kk Eocs4sr) 1E00UL)
DNA ladder stock solution, labeled 1 Kb Ladder, kept on ice tube
KA DNA (27 1 Kb Ladder /& » 11K ) 1 (20uh) &
Ready-made agarose gel piece
WA EIXE A 1 F
Running buffer (TAE) bottle
TWKIEE (TAE) 1E00mE) g
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Equi ¢ i 2 Quantity Unit
quipmen ~ .
BE =<RivA
DNA electrophoresis gel tank per person
. 1 set 4
DNA Bk i# (B A —24H)
Power supply for four persons
\ pply p ] unit {E
B 5 L e 2 (T A 3 ] — 1)
Micropipettes and tips in boxes (p10, p200)
p . - 2 sets 4H
p10, p200 & 7 a8 IR E R
Stopwatch piece
1
S5 B
Tube rack piece
1
’,:\’:,ZJE {
Sterile microtubes (in zipper bag) pieces
ey 6
I T OB (R AR ) 1[é
Plastic box piece
1
R 1[é
Floating rack styrofoam piece
e s 1
TREEREF2R 1[é
Minicentrifuge L
N 1 set £
/INBIE Lot
Sticker sheet
_ 1
AN g
Marker pen piece
1
I FRE X
Tissue paper
bap 1 box &
THIAR
Gloves Pair %
1 air &
FE

Note : Use given reagents properly! No additional reagents will be provided.

EE A REEIMOE > BANVLER
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Part A (40 points)

Identification of Plasmids by Restriction Enzyme Analysis

DARR g 01 Az 73 B X P E #E (40 77)

Introduction & =148

A scientist was surprised to find unlabelled tubes in the freezer. These tubes, containing
Plasmids X, Y and Z, were arbitrarily labelled Plasmid 1, Plasmid 2 and Plasmid 3. These
plasmids are indistinguishable by DNA electrophoresis because they are all 3750 bp long. Since
the three plasmids differ in their restriction pattern when using EcoRI and/or Hindlll (Figure 1),
you will conduct restriction enzyme analysis to correctly identify the three plasmids.

—RIERAE KA 3 (AR E T BEE T REAEE X, Y Z - BAHZE—E
L 3 {EE TR &y plasmid 1~ plasmid 2 ~ plasmid 3 - ZEE5E#aHY A/ N E 3750 bp > {H
LIPRH(ES EcoRI k2 /=¢ HindIll fa#i (& 2 | BB H R AREAFEGNE 1) o (RFEHET IR BB AL i
PELELHES S K -

EcoRlI 1250 bp

Es)Rl v
I l 750 bp
750 bp Hindlll A
N Plasmid Z mnan
; . Plasmid Y - ECORI 2500 b <« Ecorl
Pl d X — p
3000 bp asmi <« Hindlll 3000 bp 3750 bp 3750 bp

3750 bp

Figure 1. Restriction maps of Plasmids X, Y, Z.
B 1. 58 X, Y, Z AR EE T A7 =
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Table | in the Answer Sheet shows the experimental design you will perform. The experiment
is divided into Series 1 and Series 2, carried out simultaneously. In each series, all three
plasmids should be cut with the same restriction enzyme(s) The final concentration of the

restriction buffer should be 1X

EEZEEGNFE 1 PEHRHEEEE > 5 & Series 1 Kl Series 2 > [FHF#E1T - 7E[F— series
b =EERGEILAEG —fE (EERE ) FREIEEE -

Question 1.1. Determine how these restriction enzyme(s) can be used to differentiate between
the plasmids. Complete Table | on the Answer Sheet to indicate your chosen protocol for
each series! (8 points). You must choose one or two enzymes for each series that are most

informative based on Figure 1. If the enzyme is used in the reaction, add 1 puL enzyme.

RIS 1 HYERE - SR o P — TR e 22 (o ey el R e B - m] DA ZR & i = fE e -
FEEES EHR 1 ESERIRRIERERGT RS EER ERIEREEA (8 77) - £7% series 1
IR A — T (BRI A R) © (E AR > HE R Tul > A1 - AFABEO -

Question 1.2. Complete the figure on your Answer Sheet to show the expected molecular
weight(s) of the completely digested plasmid for Plasmids X, Y and Z that you would observe
using each of your two chosen Series. Indicate the restriction enzyme(s) used for Series 1 and

Series 2 of your experimental design. (6 points — 1 points each lane).

S50 BERA(E Series 1 F1 Series 2 i FHAYIREHIES - RIBIRAEH _1E series INE G » &
FER (XY f Z) BIRR SIS REHE B 5 A F S - #EMEZSRIN R B/ » # REE L E > K THIEA
BRI R REESFEENE L - (8519 K6 57)
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Plasmid restriction and DNA electrophoresis protocol

B AR HIES i HE B DNA Bk #1E

Note: Electrophoresis will start 50 minutes after the test begins. After this, you will NOT
be allowed to run the gel.

Note: Spin down all reagents in microtubes before pipetting (Be sure to balance the
minicentrifuge by placing the microtubes opposite each other, even if there is only one

tube to spin).

ER  BIKGRENBRE 61 505 ERF LT - BRI AETEK -
AR WEEERA  AEARREEROZERER - B O R REEERLE A
B e IIERE-EROR  tEZRES—

1. Label the microtubes S1 to S6, and prepare the reaction mixtures according to Table | in the
Answer Sheet. Spin down the mixture by placing the microtubes in the minicentrifuge for 10-20
seconds.

& 6 {E U EE VE 7 AR S1~86 » WRB R GHE 1 MBI LA SR GAR » Foir & Bk

SRS
e E A

[uy
D
Uﬂ}

2. Place the microtubes into the floating rack labelled with your bench number and incubate for
at least 10 minutes at 37°C in the water bath, located at the end of your aisle in the direction of

the arrow.

RSERR & Z & S/ NETHE EF R RHY B B = SR A PREERE 2R f > £ 37°C Kinh 2=/ DR JE
10 o3 - ZKOATEERTIRIE R T [ A 7E Bl

3. Add ONLY 2 pL of DNA staining solution into microtube labelled 1 Kb Ladder. Spin down the
solution for 10 seconds.
£ R DNA (1271 1 Kb Ladder)fji A 2 pL (9 DNA SRR > SEE o JE L
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4. After incubation, raise your bench number and your tubes will be returned to you. Add ONLY
1 uL of DNA staining solution into each of these tubes, mix well by pipetting and spin down any
residual liquid.

KGR R R - BRI IRHE B SR - A AR EE EEER - EF—E T oA
1 pL Y DNA JERBH > DIE 2R EE - MEEO

5. Open the gel agarose package and place the gel with its tray in the electrophoresis chamber.
Pour the entire TAE buffer from the bottle into the tank.

Note: Black plug is cathode (-) and red plug is anode (+).

BB R B4 - KB R (SRR EKES » HEKERRTH TAE EREEE A EIKE
Ao ER T BEEERE () AERERE (+) &

6. Load 10 ul of samples S1 to S6 and molecular weight marker solution into the agarose gel as

shown in Figure 2.

2 HRE 2 FUNER? - i 10 pl §Y S1 ~ S6 K KUAE DNA 3 5IINA B IKEE L

1 Kb 1 Kb

ladder S1 S2 S3 S4 S5 S6 ladder

C———— [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Figure 2 [F 2

7. Close the lid of the gel chamber and notify the assistant by raising your hand that you are
ready. The assistant will connect the cables to the power supply.
& LEKE L& > BT ENPERCEEY > PEEEEERR 2 ER A ES
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During the electrophoresis continue with Part B.

EITEIKES - @M Part B Y& S

8. After the electrophoresis (indicated by Bell 3 ringing), the assistants will turn off the power
supply. Carefully place the gel with the tray in the plastic box provided. Pour the running
buffer from the electrophoresis chamber into the plastic box. Close the box, label the
sticker with your Student ID and affix it to the side of the box. Leave the box on your bench.
Later the gel will be documented and the picture will be attached onto your answer sheet by the
assistants.

F=RRBEFONEKGTER > B GREEIR - 55/ ORI R (SERE) B B R EH - AR
w2 KREAETHNEABEREAR BB  &Ltar  Efoniih R TIRIE LR

3% MR TAE > HaTBEERR L - NERREEERER XM - WRHIRR AEEIRE
ZFE o
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Part B (24.5 points)

Cell Reproduction and Telomere Analysis of Paramecium

TV & 0 A o 22 B3 L 0 AT

Two of the phenomena displayed by Paramecium tetraurelia are binary fission (asexual
reproduction) and conjugation (exhange of genetic materials), which are affected by the
abundance of nutrients in the media. Figure 3 shows microscopic observations of two P.

tetraurelia cultures grown in rich and poor media, respectively.

HiEamaAmmErR T H—. 2R E (EEAERED » K2, madm CAAE
B o BTN G RAELETEREN ST EEE. B 3. SRR MR
BRSEYR B R I R TS A5 2R

Question 2.1. (2 points) Which of the phenomena are shown by the two cultures in Figure 3A
and 3B?

fIdE 2.1:  (WiZ3) [ 3A Bl 3B 43 i Bl g2 Bl Al AR E I AR 2
A) B)
G‘Q Q} « i
c o v

%
Qaggg

Figure 3. P. tetraurelia growing in rich (A) and poor (B) media.

3 WEJE mh Y HISE R E IR (A) SRR (B) e s A R
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Paramecium, which has just undergone conjugation, continues to asexually. In this instance,
telomere shortening occurs for a certain number of divisions during logarithmic growth. Table B-
1 shows data for the growth of a strain of Paramecium in three replicates for four days. The

cultures can be grown continously with no significant change in the fission rate.

AT e AR S ad, SRS B, B, RABBONAE R EE R, &
FAEmPARE RIS . £ B-1 PrBURKRAER I REMAET, = IREM G E 2 8
H&R o Brwediet, HEakiE R REER, A8,

Table B-1. P. tetraurelia growth in the first four days.

R B-1 FJE sk A VR A 15T 4

Cell Concentration (Cell/mL)
Day

A B C
0 1 1 1
1 8 10 16
2 80 120 128
3 640 960 1024
4 5760 7680 10240

Question 2.2. (2.5 + 8 points) Calculate the average cell concentrations and using the
logarithmic value, draw the growth curve of P. tetraurelia from Days 0 to 4 on the graph

provided in your Answer Sheet (Precision: Integer).
IR 2.2 (25 +8 7)) «+ MRIEHES 0~ 4 RP-FI4IIRE, WAHKEUEAER =6
Pty s B aklE b, ERAE R AR (RUBECRID
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Figure 4 shows the result of Southern blot analysis of P. tetraurelia telomeres for a total of 30
synchronized generations of cultivation. DNA from P. tetraurelia was digested at the beginning
of the telomere region, blotted onto a membrane and then hybridized with telomere probes.
Telomeres were seen as smears, the midpoints of which can be matched with molecular weight
markers to determine the average telomere length.

4 FoRHIfe B 22 30 I [F) A0 A md R ) R 7 SR A SR o k) oA B 46
RrABmEE IS, WS R b, T R R AT & . SR A S R I R
AR BRI T R TS 2R 7, BRI~ 2 R
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Internal s—g|®

Telomeric

Figure 4. Southern blot of P. tetraurelia telomeres. Lanes 1 to 5 show telomeres after 4, 7, 17,
23, and 30 generations, respectively. DNA size markers (M) are shown next to Lane 5 (in kbp)
Internal: Internal part of the chromoeomal DNA that contains telemetric sequences)

4: FEaumbi Ry SRR . BB 1~ 547, o RIMURES 4, 7,17, 23 B 30 {HACHIAE R M
# DNA 7> 78 UE, HAMNEUR T 5 THA M, BALA kbp.

Internal: J a8 DNA A, Hod & ki /5 41
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Question 2.3. (12 points) Indicate in the answer sheet with a tick (V) if the following statements

are true or false.

I 2.3 (12 43) = BIRALLFRGR, SEERE L0 IERE 58582 MALE T2 (V) B EHEH)
i

Question 2.3. (12 points)

No. Statement iR

a | The media can support the growth of P. tetraurelia to more than 10* cells/mL.
B e R U R /B R BIK 10% cells/mL

b | The Telomere probe used for Southern blot analysis is not specific for telomeric

sequences.

PR R 7 SR B IR R smoR R 61, S Sk 1) (1 B PR AN 2

c | Based on the Southern blot, telomeres of the cells from the same generation have

the same length.

WRAEFE I SRAAR AR, F— A SR B AT A R R 2

d | Paramecium can grow from 10° to 10’ cells in less than three days, if enough

medium is provided.

MRS FEGET R, FEMEE=RNME 10° &R 107

e | Based on telomere data from lane 4 and 5, telomeres shorten by 20-25 base pairs

per generation.
RIBEE 4 5L 5 ATy smbL Gk}, A& tHACH I & 4 1249 20-25 base pairs

f | At beginning of the experiment (parental generation), telomeres were likely between
1500 and 1700 base pairs long.
TEEBRB M IEATRT (B , ukiREAY7E 1500 - 1700 base pairs
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Task (64.5 points) EE(64.5 73)

Plasmid Identification and Telomere Analysis

B H8 53 i R B L 5 A

» The answers have to be given either with a tick (V) or with Arabic numbers. The numbers "1"
and "7" can look very similar in handwriting. To make sure that those two numbers can be well
distinguished by the IBO staff, please write them as you normally would into the following box.
BERWEDEE (V) B ey WAREE - FEEE MR HORE > iR A B EREH
HEIRHIE R > SBAE NYITIESPE MREERY "1" "7 FEEE
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Part A. Confirmation of plasmid sample X, Y, and Z by restriction analysis and DNA

electrophoresis. (40 points)

HMAPRFIEG DML AR B A o HEE RS X, Y, Al Z

Q 1.1. (8 points)
Table I. Design of Experiment for Plasmid Identification

=1 HRERERAE  EAEHE 87)

No.

Reagents

Series 1 (Volume in L)

Series 2 (Volume in L)

Plasmid 1

Plasmid 2

Plasmid 3

Plasmid 1

Plasmid 2

Plasmid 3

$1

S2

S3

S4

S5

S6

Sterile water
fEE 7K

10 X Restriction
buffer solution

10X (f5 PR AR S
IR

DNA Plasmid
DNA =&

EcoRI*

Hindlll*

Volume total

SReH

10

10

10

10

10

10

* If the enzyme is used in the reaction, add 1 yL enzyme

AR - HER 1L HA1 AHAEO -
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Q 1.2. (6 points)

Please give a tick (V) to the chosen enzyme on the table below and put minus (-) if the

enzyme is not chosen.

SEAE 22 I 208 (V) 6 RO PR AIES > R0 AR IRHIES AR ()

4000
3000
2000

1500

1000

500

Enzyme Used Series 1 Series 2
EcoR1
Hindlll
Series 1
1Kb 1Kb
ladder X Z ladder

4000
3000
2000

1500

1000

500

Series 2
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Q 1.3. Photo (26 points)
BIAERER (26 1)
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Part B. Cell reproduction and telomere analysis of Paramaecium (24.5 points)

RERaEKA SR (R

Q 2.1. (2 points).

B R 7 A

Please give a tick (V) for the presence and minus (-) for the absence of the phenomenon

ABSEREEIT A (v), ATEE 2R LLEGR (-) 15m

Phenomena i %
Binary Fission Conjugation
Culture
oy BadHE
A
B
Q 2.2. (2.5 points)
Average cell
Day concentration (cells/mL) Logc::é:/‘:::gg:ell
e ST 34 40 9 S A
(Q2.2)
0
1
2
3
4
N= N,2"
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Q 2.2. (8 points)

Q 2.3. (12 points)

No.

True

False

Page 7 of 7



	IBO 2014 - Practical Test 1 -final(TPE) 
	IBO 2014 - Practical Test 1 答案卷 -final(TPE)

