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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 I:

Biochemistry and Molecular Biology

Very important notice: you should start task 1 first and finish

task 2 while the gel electrophoresis of task 1 is running!

FEHEE : IRVATE fEE 1 BRME - BIRAERERE - 2 /B 2

Task 1: Separation of plasmid DNA restriction fragments by Agarose Gel

Electrophoresis

TESE 1 FlIFTRSRBBIKE T BEE RS DNA BYFRSI R BE
Instruments: Centrifuge, Agarose gel electrophoresis apparatus and Fluorescence gel
imaging systems.

Bas O B T BOUBEGHIR 24

FE (Important) :
Raise the blue card on the bench table to ask for help when you want to use the

electrophoresis power supplies.

EIRT R R EEIR BT - S5 R EAVEERE -

Introduction

Plasmids are circular double-stranded DNA molecules, which can exist and replicate
independently in bacteria cells. Restriction enzymes can cut the plasmid DNA into
fragments. In the experiment a plasmid and three restriction enzymes BamHI ~ Pstl
and Hindlll are provided. You will use the three restriction enzymes to digest the
plasmid DNA and run agarose gel electrophoresis. You need to determine the

restriction enzyme sites and calculate the size of restriction fragments between cutting




sites according to migration distance of DNA fragment, which is inversely correlated
to the logarithm of the length of fragment.
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P (Reagents)
1. IXTAE %fENK
1xTAE buffer — Tris-acetate-EDTA
2. 5xDNA ZwH|  ( [N& anthocyanin A1 )
5xDNA dye - GeneFinder™ containing anthocyanin and sucrose
3. [B#ifg BamHI
4. [REs Pstl
5. [R#&IES HindllI
6. ‘&8 DNA (Plasmid DNA)
7. DNA K/MEAERLA (DNA size standard)

8. Z&f¥/K (Distilled water)
#2# (Equipment)

1. EEHHFE Lab gloves
2. fFEECHIME Marker pen

3. 0.5ml B VE 0.5 ml centrifuge tubes

4. FhVEZR Centrifuge tube holder
5. EME Pipettes



6. % Centrifuge
7. B&ER  Incubator
8. B EIKEEE Agarose gel electrophoresis apparatus

9. EOCBREEBE S (N B Enah)

Fluorescence gel imaging systems (use it with lab assistants),

FEMEEEVEFBE (Procedure and operation of equipments)

WERME (Pipette)

A 0-10 pl pipette is provided for the experiment. The volume is adjusted by turning
the setting ring.  The digits of the volume display should be read from top to bottom.

TR EEA—Z 0-10 pl FYMERE - FEhEERcER o DERER I A E -

After attaching an appropriate tip, press the control button down to the first stop and
insert the tip in liquid. Slowly release the button until it reaches a compete stop to
aspirate the sample. Then, insert the tip with the liquid to the target places and press
the button down slowly to the second stop until all collected liquid is completely out
of the tip. Eject the used to the trash by pressing the ejector button.

Fefd DAEENY tip 12 - RIFERE MRS 25 —FE - A0k tip e - 1g1e
BRI BEEIRARASSE A - #53 Ria A IRAs tip #li APRHY S Es
FHHE R IERIGHEE MR 256k BEIRAGSE &l tip i o BE M HEHEE
Pt o HELD D ZEIREE A HEHY tip -



2.

By (Centrifuge)

Press the stop lever down to open the lid. Load tubes on the. Be sure to balance the
load properly. Close and firmly press down the lid until the lid locks into its position.
The rotor will begin spinning when the lid is completely closed. Let the centrifuge last
20 seconds. Push the stop lever, open the lid and remove the tubes after the rotor has
stopped spinning.

BT AEAR » FTRABE OGS T+ R LA MBS o - GRESRA TR T -
BENE FET AT L - S5 TN % - S - 7
BECy 20 B0 o BRTMEIEAR - ST 1R - SIS TIEU B LVE

FRAIESAY LIS (Restriction enzyme digestions)

Type Il restriction enzymes recognize certain DNA sequences and digest DNA at the
recognition sites. The plasmid DNA provided to you should be digested by three
different enzymes: BamHI, Pstl and Hindlll.  Add one appropriate amount of
enzyme(s) to the plasmid DNA in centrifuge tube and close the lid.

Mix it well by gently tapping the bottom of the centrifuge tube. Incubate the
centrifuge tubes at 37°C for 15 min.

Type 1 [R(EG T HEERE EHT DNA A1 IAE T HIHERAL V) E] DNA - f2 345 IRy
B85 DNA R =FEA [FRYIR G (BamHI, Pstl A1 Hindlll) TI&] - i AEEHY
B R TS AER DNA fYELLE S » WSS T - DUSHEEDVETREY T2 0 &
HREHA%E - B0 E R 37°C SHE 15 7 -

VESEEEIKSEE  Agarose gel electrophoresis apparatus

The 0.8% Agarose gel with wells is ready for use. Filling the electrophoresis tank with
1xTAE buffer and let the buffer cover the gel. The buffer surface should be about

3-4 mm above the agarose gel surface. Load 10 ul of the sample, which contain (1)



plasmid DNA cleaved with restriction enzymes and (2) 5xDNA dye, into the wells of
the gel. Please note that the tip should be 1-2 mm above the bottom of the well so
that you could load all sample into the wells without puncturing the bottom of the
wells. After loading samples, close the cover of the electrophoresis tank. Note that
Red wire connects anode and Black wire connects cathode. Call the laboratory
assistant to turn on the power supply by raising the blue card. Run the samples at 100
volt for 40 min. After that call the assistant to turn off the power supply by raising the
blue card. Every competitor will use one electrophoresis tank, while every 2

competitors share one power supply.

(fat - ERETREA —EEXE > WE 2 HETHA—WERAEES - )
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5. BB A% (Gel imaging system)

This system is operated by lab assistants. Your samples contain a non-toxic dye that
binds DNA fragments for visualization.

BEZ & BN EARE - IRAVEEAR T & A IR LR > LEAEI T 45 & DNA R B
BiA -



FEGEE (Experimental procedure)

1. Label eight 0.5-ml centrifuge tubes 1 through 8 with a marker pen, Add solutions to

each tube the mixture as follows:
ERIEACEAC 8 2 0.5 ml HUBRLVEL 28 5% -« F—E AL T
B MR EoRRYIHESRGREE LVERVE R  SERAER 4)

Table 1. Digestion of plasmid DNA with restriction enzymes

x— ~ DIRHESV)EIE G DNA

No.  Plasmid DNA (ul) BamHI (ul) PstI (ul) HindIII (ul) ddH,0 (ul)
1 5 1 9

2 5 1 9

3 5 1 9

4 5 1 1 8

5 5 1 1 8

6 5 1 1 1 7

7 5 10

1. Mix well and incubate 1-6 tubes at 37°C for 15 minutes. Leave tube 7 in the tube

holder. If you found droplets of the solution on the inside tube wall, you may
used the centrifuge to spin them to the bottom of the tube. The centrifuges are
provided on your table.

HERETR - R9TE1-68 BN 37 CRIELS 3 - (HRFBTEENEVESR - 4
FEABAFEBENMIA /KRR - R a] DU B Op8 R He 0. 492080 - B st
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Put the agarose gel (previously prepared for you) into the electrophoresis tank,
pour 1xTAE buffer into the tank and let the buffer cover the gel about 3-4mm.
The gel has 10 wells for sample loading.

RHR Z BT A H R B RGBS o R IXTABSR ENR E A BEIAE A
R EEAGRE 3-4 mm - WEEAG B A L0 AR - fEABAZH -

Add 6 pul DNA size standards into the No.8 centrifuge tube.
HI 6 ul DNA R/NEREEBEAS N 2 4wt o6 8 KB LVE -

Add 3 pl of 5xDNA dye to each tube, mix them well.
F—ETHIA 3 ul #Y 5xDNA ¥ » 19ED0EE ©

. Load 5 pl of DNA size standards (tube No. 8) into the First well of the gel. Load

all of your plasmid samples from the second well through the eighth well in the
order of Table 1. Please note that tube numbers differ from lane numbers in which
they are loaded. Use a clean tip for each load. Close the cover of the
electrophoresis tank. Call the assistant by raising the blue card to turn on the
power supply. Run the samples at 100 volt for 40 min. ( note : during your waiting
time for electrophoresis, please go to task 2 and finish it. )

1 DNA RUNEREERA (4R9E55 8 VEROVE ) 5 plJE AR —EEEAR
oo MR — IR RHRFTAVEREEAREAZISE 2 25 8 VAR | - 8§
RERER © [Fele O ERRST A AR RIEAE -

& DEKEIE T2 - BRI > SREIBATRIEER © DL 100 IRRFEETTER K 40
griE o (gt @ FFEKET » FHHETISEERE D)

7. After the electrophoresis, call the assistant to turn off the power supply by raising

the blue card. Ware gloves and take out the gel holder.

BEkseRktk - SRR - SFBNEEEMER - B ETE > AL

8. Put your gel into the box with your competitor’s number. Close the lid and leave



the box on the table. A lab assistant will take the gel image and print a copy for
you.

RS EAA A IR RSt E T - Bl Las - Ra T ER R - B3k
GEAUSBRG S G1% - ENHIRB4A TR -

Separation of plasmid DNA restriction fragments with agarose gel
electrophoresis (24 points: 3 points for each lane). The score of this task will be
given by a professor in charge of this test.

(EFERB R TREERE DNA BYIREI R B (2453 : B—REGEER 3 53) - 1R3¢
— B R BRI B

Three points for each lane: No DNA, no point; smearing lane with clear bands, minus
1 point; incomplete digestion, minus 1 point; faint bands, minus 1 point.
F—REEARVEEER 3 77 1 72H DNA 755wy SR i Pk BB IREL
0—47 3 VIEIASE SR fI—00 5 MSgmIIRE > f0—757 -

Your gel image will be posted below once it is printed by the lab assistant.

— HEBGRHRB RGP RN - REREE M YIRRIE S -




Task 2: Determination of restriction enzyme sites and DNA fragment size of

restriction fragments. (16 points)

B 2+ PREfRFIESHIVIREAIIR S 7 BGHY DNA | BERV/I (16 43)

Due to time limitation, you will not be able to use your own gel for size analysis.
However, the figure below is an agarose gel profile of DNA fragments, in which an
identical plasmid was digested with the same three DNA restriction enzymes. The
procedure for digestion and loading positions of each digestion in the gel are identical
to the instruction in task 1. Please answer the following questions according to the
profile.

HR AR - IRRHIEARE H B CRYBEGHET T R/NY 73T » 151 DNA J EZHEE
Ao ERLEUESE L NEBRF ATA I E B E #S S i A A - P EREILEE SR Se A ] - AR
PRI ERE A A 1 2 53

1 2 3 4 5 6 7 8



Question 1. How many sites does this plasmid have for Pstl, BamHI and Hindlll,
respectively? (3 point)
Pstl ~ BamHI F1 Hindlll & #E 7 5 24 2% D)EIRE 2 (3 73)

A. Pstl:1, BamHI: 0, HindlIlI : 2.
B. Pstl:2, BamHI : 0, Hindlll : 2.
C. Pstl:2, BamHI : 1, HindllI : 0.
D. Pstl:1, BamHI : 1, Hindlll : 1.

Question 2. Linear lambda DNA is often digested with restriction enzymes and used
as molecular standard in running agarose gels. The figure below is a profile
of lambda viral DNA fragments obtained with Hindlll digestion. The
numbers on the right side of the gel are fragment sizes in kb.

TEEERRE K > DURHIBGEZI0%5A lambda DNA K83 (F B4y T
B o NEFZEALH Hindl PJFI1&RHY lambda DNAF B R - GAIZZAS
THIDNAF BRI (Kb) -

A-DNAHIndl

23.2

9.4
6.6
43

2.3
20

0.6

0.1



Which of the following is/are true? (3 points)
(1) There are 8 sites for HindlIll on lambda DNA.
(2) Since lambda DNA can be digested by Hindlll, the entire
molecule of lambda DNA must be double stranded.
(3) The profile shown in the figure above is likely a fluorescent
image of a dye binding to DNA fragments.
NHIFCH A ERE 2 (3 53)
(1) lambda DNA E. & 8 {i HindIll gy E| %5
(2) KB lambda DNA &) DL# Hind 1 £ » FrLA%4(E lambda
DNA HY73F—E & S Y
() DL EBURHYEE D2 A4S & 5 DNA | Byt B

1,2,3
2,3

o o W >

Questions 3-5. The gel profile contains eight bands of DNA size standards in lane 1
and the sizes of the DNA fragments in lane 1 are follows (inbp) : 200, 500, 800,
1200, 2000, 3000, 4500, 7000. It is known that migration distance of a DNA
fragment is inversely correlated to the logarithm of the fragment length. Please
plotting the logarithm of the DNA fragment sizes (kb) versus the migration
distances (cm) on the plotting paper below, and calculate the sizes (kb) of the DNA

fragments.

ME3ZES

FEEERIIEAGEEE T lane 172 DNA A/NVEREREA A& 8 fik DNA /B
TMHI AN (bp) 435 B 200, 500, 800, 1200, 2000, 3000, 4500, 7000 - L4
DNA 5 BRAe 2 ae H 2 SR C R IEV B 2 L -



500 DNA F Byl (bp) ATSHBCERSBIsEaE  (cm) RIEIH RIS I
o> AEHE DNA B B -

Question 3. The size (kb) of the smaller restriction fragment between Pstl site &
Hindlll site is: (3 points)
firfs Pstl DJFEIRFT Hind 11 T &% 2 FEHYED N2 PR BZHY R/ N Fefa] 2
2.5
0.8
1.1

o o w »

0.6



Question 4. The size (kb) of the smaller restriction fragment between Hindlll site &
BamHI site is: (3 points)
firfs Hind 1 EJEEEAT BamHI UJEIBE 7 ffi NAYRRAIEG B2 A N fer 2
A. 08
B. 0.4
C. 05
D. 0.6

Question 5. The plasmid length (kb) is: (4 points)
E SR Rl ?
A.5.2
B.6.9
C.438
D.43



