IBO 2013, SWITZERLAND Practical Exam “Molecular Cell Biology”

Student Code:

24" International Biology Olympiad
14™-21% July, 2013

Bern, Switzerland

BERN 2013 International Biology Olympiad

Practical Exam 1
BiF1
Molecular Cell Biology
AR AR
Total points: 100
485y 1 100

Duration: 90 minutes

(RFf] © 90 Sy

1/18



IBO 2013, SWITZERLAND Practical Exam “Molecular Cell Biology”

Dear participants,

This test consists of two tasks:

AREFEEFE=H7

Introduction [2 points] 6

v

Task 1: Presence of the B-glucuronidase [12 points] 8
Part 1.1: Determine the presence of the B-glucuronidase [12 points] 8

B {E 1 : B-glucuronidase FYFIR

Task 2: Presence of the procyclin protein [86 points] 10
Part 2.1: How to use the counting chamber [1 point] 10
Part 2.2: Washing the magnetic beads 11
Part 2.3: Density of trypanosomes not binding to magnetic beads [37.5 points] 12
Part 2.4: Total trypanosome density [25.5 points] 13
Part 2.5: Success of the deletion of the procyclin gene [9 points] 14
Part 2.6: Verification of binding to beads [9 points] 17
Part 2.7: Interpretation of your results [4 points] 18

B1E 2 : procyclin EHHFEH

Please write your student code into the box on the title page.

SRR EARR R MRV RS

There is no separate answer sheet. Please fill in your answers into the specific answers boxes indicated
with a gray background. Only answers given inside these boxes will be evaluated.

FEEELAESNEES  FREEREAENEENREEERT - IEREEER
PHVEEA

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.

Bt IABETTWREBRFER - RREBEFE "1"M "7"HREEEERE » KiE BO 3
ABFEIEHEERIRIVEE - 5FE T HEETBAR MRFEN"1"M "7 F 8

- [ - [

Stop answering and put down your pen IMMEDIATELY when the bell rings at the end of the exam. Put
the entire protocol with all the answers back into the exam envelope.

FRGE R BN > I N EEILEE - FBBRAEEN
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Material and equipment

MRS

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.

HEEVRA TSR g - AFE D EIEE - TR T
Equipment

)

e Water bath at 37°C (used in common)
37°C /KB E(FEH)
e 1 Micropipette P1000
1 57 P1000 =R E
o 1 Micropipette P200
1 37 P200 ffEE
e 1 Micropipette P20
157 P20 (i ERE
e 1 Box of pipette tips for P1000
1 EERE YR E 2(P1000 {5 )
e 1 Box of pipette tips for P200 and P20
1 2 ERE R E2(P200 A1 P20 )
e 1 Eppendorf holder
1 EfEEE L E 2R
e 1 Tube holder
1 EEVEZR
e 1 Solid waste container
1 I ERS B 25
e 1 Liquid waste tube [LW]
1 RS Y& es [LW]
e 1 Polystyrene (styrofoam) box filled with ice

1 B K A /KA

e 1Timer
1 {EETHRFES
e 1 Marker
1&E/wE

3/18



IBO 2013, SWITZERLAND

Practical Exam “Molecular Cell Biology”

1 Microscope

1 {E#A =

3 Cell counting chambers

3 (B4Rt E T HRE B - 40

3 Microscope slides

3 A

3 Cover slips

3 {EEHA

21 Eppendorf tubes

21 R EEEE

1 Magnetic Eppendorf holder
1 M E R CEN I
Blank paper

ZZH4AR

1 Flag to call an assistant

1 =R B

1 Yellow sheet labeled with your student code

1 SRIESCA B AR = Al

Chemicals

o=

1 Eppendorf tube with magnetic beads [MB]
1 (EEA BRI R B [MB]

1 Tube with phosphate buffer [PBSB]

1 {E3EA B AR ENR Y 0 E [PBSB]

1 Eppendorf tube with Fixation Buffer [FB]

1 (e ] 7E 45 R A E e (B [FB]

1 Eppendorf tube with Substrate Buffer [SB]
1 &3 [ FEY) 4= EnR A i = B (B [SB)
1 Eppendorf tube with Substrate (X-gluc)[S]
1 (B R EY) (X-gluc) Y E B O [S]
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Trypanosome suspensions
SRR
e 1 Eppendorf tube with suspension of Strain 1 [T1]
1EEA AR 1 HEERLET
e 1 Eppendorf tube with suspension of Strain 2 [T2]
1EEA A 2 HIEERLET2]
e 1 Eppendorf tube with suspension of Strain 3 [T3]
1 EEEA A 3 HEERELET3]
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Introduction [2 points]

Trypanosoma brucei is a parasite causing sleeping sickness in humans and nagana in animals. It is
transmitted between individuals via the tsetse-fly and is almost exclusively found in Africa south of the
Sahara. To better understand the function of different proteins implicated in the life cycle and infection
pathway of T. brucei, it is the goal to create mutant strains that lack procyclin, but express another
protein of interest instead. Procyclin is a surface protein found in T. brucei but not in other trypanosome
species and is hypothesized to have an effect on the infection pathway. Different trypanosome species
rely on different surface proteins for their infectivity. For example, T. congolense relies on a surface
protein called GARP.

$fE&% Trypanosoma brucei & NEHEIRFEFIENY) nagana HIVEURZ A 8 > BFERRIEE (R E
g4 HEF R I EMEma i A sl o N EFEE S B IS AR EREE QR E - Bl
iZDi%ﬁEEI procyclin #8 By B VA RICARE - H IRFAE T. brucei  [MA{AAEN L ERE #2510
T. congolense 1R RIMIHE S —THFRIAIZEH GARP © £y T fi# procyclin 1 T. brucei 4=7E SEFI{EILARTE
HITHEE > WHoT B B —5lkR procyclin FE AL > WFRIRFAA N EGFAER GARP FEHAHAY T.

brucei ZZ55FHE o

In this practical you will work with strains of the subspecies T. brucei brucei, which can infect domestic
and wild animals, but is not dangerous for humans. In a first step, cells were transfected or not with a
single construct coding for both GARP and B-glucuronidase and grown as pure strains. B-glucuronidase,
which is absent in wild-type T. brucei, is a protein that can cleave X-gluc, an artificial substrate, into a
blue product that can easily be observed by eye. In this setting, B-glucuronidase serves as a convenient
reporter gene that will allow you to recognize the strains carrying a successfully introduced construct by
simply incubating the strains with X-gluc (Task 1).

REEF @ﬁ%ﬁ%%@r brucei brucei (F5ff) - 3226 A L EEEW) 0 WA LA ERME
T BT AL —EEREATE GARP 1 B-glucuronidase F:[RAY DNA fEHFE - B—
glucuronidase J?KW?M@ T. brucei H1 > BRI Xgluc AR AR B R EE L EY) o NI B-
glucuronidase F:[AI AT {E Byl E MESE IS 1 BCEDAVEREFL R > HEERHE L0 2 B5 87 X-gluc HHBITT -

The strains were then subjected to a protocol to delete the gene coding for the protein procyclin. This
would allow verifying whether procyclin is indeed important for the infectivity cycle and whether GARP
can compensate for the procyclin function. Since the deletion efficiency is not 100%, you will separate
the cells where the procyclin gene was successfully deleted from the ones in which the deletion did not
work. To achieve this, trypanosome pre-incubated with antibodies specific against procyclin will be
separated with magnetic beads coated with protein A that specifically binds to the Fc part of antibodies,
as is illustrated below.

P B AGEBREE R TARE procyclin B NFIFR - FEIL =] LAEEZE procyclin $ AL TIHYE
P - AHTAT GARP A HU(L procyclin ©

FHRY LB E 7 A B RZIFRSCRILE 100% » {REY AR ESIFR procyclin B AIH AR AIAR R
HGRETHE > Folt > BTRIBEE—MEHER procyclin TS EAIVHEE - FIRERTA protein A IVRIEE
AETT /Tl - protein A GE—HYRIHIASHY Fe #i7) > HERFHEL TEFTR
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Before starting the practical work, indicate for each of the following statements if it is true or false with
a tick (V). [2 points]

FEFAGEREE AT - JeE LU EIRE

s

Q1

DAV BERIEHE (true)EEH R (false)

true

false

If the suspension of a strain incubated with X-gluc turns blue, the
B—glucuronidase gene was successfully introduced.

MR — L EABEE X-gluc FREEE » TS B-glucuronidase AL
REEER Y

Inferring the successful introduction of the GARP gene based on
the presence of the reporter gene (B-glucuronidase) may result in
false positives or negatives if only one gene of the construct was
successfully inserted.

AR [E] — DNA LE’J*{I;EEIT EHIEIS H—AR
fEAZYERS > HII L FE B-glucuronidase ﬁ.ﬁ’j{"fﬁ/ﬁi@;;ﬁ#uﬂi
GARP ﬁlm@ﬁjﬂﬁwiﬁ/\mﬁ GG RGERA

The location in the genome where the construct is introduced
affects the level of gene expression of the introduced genes.

TN AL TG L B G BN RIS

A similar approach with magnetic beads and specific antibodies
can be used to separate cells, with successful deletion of a gene
coding for an intracellular protein, from cells where the deletion
did not work.

I —FFHREER S B —Diha AR BRI 2R H Z A A FR AR
JiEM R B A AR B 2 R SRR
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Task 1: Presence of B-glucuronidase [12 points]
E1E 1 : B-glucuronidase FYFIR

Part 1.1: Determine the presence of B-glucuronidase [12 points]

1.1 : H[%E B-glucuronidase B EFRIR

Prepare the following reaction mix for each of the three trypanosome strains T1, T2 and T3 in a separate
Eppendorf tube and mix by pipetting up and down:

Fo 3 TESfEERAN A T1, T2 fl T3 3B RE R EERE: 3 MMEROE - FF i OERRT © AR
5t~ IREYE SRS (AIERAARRFTRAY 3 (8 5-RE)

H YRR - DI E T e R et E

1. 20 pl of the trypanosome suspension. Since the trypanosomes sink to the bottom of the tube,
make sure to mix the tubes by inverting prior to pipetting.

20 pl §fEE R - N RS E) (R EIE R - MUER &t AR L
2. 100 pl substrate buffer (SB)

100 pl [ P4z & (SB)
3. 10 pl substrate (S)

10 ul KZIEP(S)

Label each tube with the strain you used as well as with your three letter country code (as indicated on
your badge).

Ko 3 TESERRAN A T1, T2 fl T3 3B FH R EER: 3 MM EROE - EF OB RS
FIREEIZR AR (354 ATREY 3 {(E5E])

B RYIEREL > DI E S 2R a9 4
1. 20 pl $ESEITR - RS FEE R - e RS9 51% FHRE
2. 100 pl 7 FEY)4% &R (SB)
3. 10 ul KZFEYI(S)

The reaction mixes must be incubated for at least 1 hour at 37°C. Place your flag into the tube on your
partition wall to call an assistant who will put your tubes in a water bath. Also, use your flag to indicate
to the assistant that you want to get your tubes back from the water bath. Consider on working on the
other tasks during the incubation.

RHRHI BN RV B SRR b UGB e AR RIS EE BN KA T » £ 37°C EfTRIER
D1 /INEY S RRERF RS PRI - FEGRHREY B EEE (R B BRIe - sUE B SR RE S S
H[a] - FEFERKBIF L EEE -

Put your tubes on the yellow sheet with your student code in the corresponding box, they will be
photographed and evaluated.

S FEE RSO A IRAVEE A dRainys edl b BINEE& TN - IEEE R S iy
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Indicate with a tick (V) for each of the three strains if the sample turned blue or remained colourless

after incubation. [12 points]

FELUTRIBA 7RI A (V) I 3 S BB LAY E R R

pi%E

Q2

Strain T1

Strain T2

Strain T3

Blue BE{fy

Colourless fE &

9/18



IBO 2013, SWITZERLAND Practical Exam “Molecular Cell Biology”

Task 2: Presence of the procyclin protein [86 points]
BEE 2 : procyclin EBHHEH

Part 2.1: How to use the counting chamber [1 point]

2.1 : el FI4HREE T B

You will use counting chambers to determine the density of trypanosomes in parts 2.3 and 2.4. Two
counting chambers that can be individually filled are organized on a single slide. Please be aware that
these chambers cannot be cleaned and that no extra counting chambers will be provided. Also these
counting chambers do not need a cover slip.

IREAEHE 2.3 1 2.4 (FFHARAEE B SR ST » 5 — (e PRI B 2 (EA
B B P O 4 T

IR HET B EEAEEER > FER A GRS o ST B AR ERA

AN

(]
s
i
U
-

The following steps should be performed when determining the density of trypanosomes in a
suspension:

EaT HUIRFER - T BREAE
1. Pipette 10 pl of the suspension into a counting chamber.
W HY 10 pl SRR > 40 EEDLERETEIE A
2. Wait at least 2 minutes for the cells to sink to the bottom.
F/VERF 2 oy o SRR AT

3. Put the slide under the microscope and count the number of trypanosomes individually in three
of the four larger squares highlighted in gray.

e BCHIBE DR TN T > E TR BIFRAY 4 (BICETHES I 3 B AR
S T A BR
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Imm
o
i |

Imm
[

Imm

Imm 1mm 1mm

You may use either the 10x or the 40x objective, whichever you prefer. It is advised to follow a
serpentine (snake-like) route to go through each of the smaller squares to avoid losing orientation. In
order to prevent a potential bias, count trypanosomes within the square and those crossing the left or
bottom limit (filled circles), but not those outside the square or crossing the right or top limit (open
circles).

IRA] DURAE N Z 45 10x 5 40x P55 AR AU TASTE (W BB - RFPEt L MBI H A
R - Bl mIRE RS - A TN LU TS /B SRR B SR 4R _ EAVAHRS | AGTE @ EEA
BHLE) > T8I AR SR BB SR ERVEIREA Y AGTR @ EEAAZE L E)

To obtain the trypanosome density from the number of counted trypanosomes, first determine the
volume in which the cells are counted and indicate it in the table below. Note that the height of the
counting chamber is exactly 0.1 mm and each of counting cell is exactly 1 mm wide (see figure above) [1
point].

st RN EE - BT RE - IREITEERAER - AT BrE I ZERSEE 0.1 mm > (i
F—IKETHEERNERE 1 mm(WEEF) - FETREEASEEA T ET

Volume of 1 counting square (mm3)
8 @A

Q3 | Volume of 1 counting square (ml) @

H—IiRERAE

Part 2.2: Washing the magnetic beads

2.2 : JFUCHEER

Wash the magnetic beads (MB) twice as follows:

RPN AP BR(1-3) /e i®R 2 X

1. Add 1 mlcold phosphate buffer (PBSB) to the tube and mix by pipetting up and down.

FEMEERE TIILA 1 ml iR EL & (@R (PBSB) » FHIIE I E RS

2. Place the Eppendorf tube in the magnetic holder. Wait at least 1 minute for the magnetic beads
to get pulled down.

R CERZEREE LV E T AL E B VEW TN » 2/0FR 1 8B iiis 28 VETRS
3. Pipette the supernatant into the liquid waste tube (LW).

HMERERI LR - PN AR Y A s
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Finally, resuspend the magnetic beads in 35 ul PBSB buffer and put them on ice.

#ef% > A 35 pl Wi EL G (@R (PBSB) > (ERAERIGIF » WAE/K |

Part 2.3: Density of trypanosomes not binding to magnetic beads [37.5 points]
2.3 | FUHEERIR RS ER S

Pull down trypanosomes expressing procyclin in a sample of each of the three trypanosome strains T1,
T2 and T3 as follows:

EEZ T~ T2 {1 T3 5 > UKEEFRIR procyclin BYSEERSERATT -

1.

Pipette 190 ul of the trypanosome suspension in a fresh Eppendorf tube. Mix the trypanosome
suspension by inverting prior to pipetting.

M AR E R RE 0 L 190 ul FRIFR - AT HYEE OE
Add 10 pul of washed magnetic beads. Make sure the beads are resuspended prior to pipetting.
et FR G R R% > HL 10 pl A 190 wi #fEsf50R

Incubate 30 minutes on ice. Resuspend the magnetic beads very gently every 3-5 minutes by
inverting and finger-flicking the tube. Consider working on other parts of Task 2 during the
incubation.

JWAE/K E 30 4388 - & var R SGE ANV 30737 O O e i St 8= B A
Vi)

Pull down the magnetic beads using the magnetic holder.

IRFfEI& T IR - PO B OB T T RE R ER I 2 BT

Transfer the entire supernatant, while the tube is still in the magnetic holder, into a fresh
Eppendorf tube and put on ice.

A OB BRI | > RMERE TR LR BARBELE T > WRAEK L

Immediately resuspend the magnetic beads in 50 ul phosphate buffer (PBSB) very gently and
put on ice.

W 5E AL BRI —RAEREE CVE TP A 50 ul Wi AL 4% B (PBSB) » O St (M B wa sl
BT BEK L

Prepare 100 pl of a 1:10 dilution of the supernatant in phosphate buffer (PBSB) in a fresh
Eppendorf tube.

HU—Hrife e > L0 100 ul DURE B 4% R (PBSB) {2 1:10 MikrY_ LI

Pipette 36 pl of this dilution into a separate Eppendorf tube and add 4 ul of Fixation Buffer (FB).
Mix well by pipetting up and down.

036 pl (YRR LA > IIA—#HVBECE T > BI0A 4 w WEEEER (FB) - FTIER
BRE

Count the number of trypanosomes according to the protocol in Part 2.1 and enter the values in
the table below.

H 2.1 (YT AR RS H - RIFTRESRIE A TR
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10. Calculate the mean of the number of trypanosomes per square (precision: 3 positions after the
decimal point). You will use these numbers in Part 2.5. [37.5 points]

TR R AR IS EIRAY P SRR S H 22/ NGB RSE =L - IRHESUE 2.5 (A EIEP
HE

%—% Strain T1 Strain T2 Strain T3
= | Square 1

Q4 EBE 1
Square 2
EHE 2
Square 3

| 3

Mean counts per square %
SEHE (N B S — A7) :
Part 2.4: Total trypanosome density [25.5 points]

2.4 : SEERGNETE

To determine the total trypanosome density in the original suspension, perform the following steps for
each of the three trypanosome strains T1, T2 and T3:

STHIETR TL ~ T2 M1 T3 =inZftaaFAGHIRMOF RS S - PERAIT ¢

1. Prepare 100 pl of a 1:10 dilution of the original suspension in phosphate buffer (PBSB) in a fresh
Eppendorf tube. Mix the trypanosome suspension by inverting prior to pipetting.

H—HrevEe O E - B LI RE AL G2 /K (PBSB) i 1:10 FRlAY R AGSERRARIFIR 100 ul > JERE
B R e A PR Y

2. Pipette 36 pl of this dilution into a fresh Eppendorf tube and add 4 pul of Fixation Buffer (FB). Mix
well by pipetting up and down.
HY 36 wl FVFRRRIRAGIER - IOA—#TVEE L E S » FI0A 4 Wl AYEE SR ER(FB) » FTUE
R

3. Count the number of trypanosomes according to the protocol in Part 2.1 and report the values
in the table below.

H 2.1 By ARt R E - BEBEHEATRS

4. Calculate the mean and the standard deviation of the number of trypanosomes per square
(precision: 3 positions after the decimal point). You will use these numbers in Part 2.5. [25.5
points]

ST RS AR Vi aR B H BAE 22 2/ NERE RSB =L IRHESUE 2.5 T AEIILFH(E
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The formula for the standard deviation (SD) is given below with ™ being the number of replicates, *i

the value of the replicate and X the mean.

I (SD) R EARA T » ™ R EEE > X1 BRHEE > X R

Lo

[ 1 .
5D = Im._l‘:x:'_x}‘

=

% Strain T1 Strain T2 Strain T3
= | Square 1

Qs B 1
Square 2
S 2
Square 3
| 3
Mean counts per square
S SR a8 H

Standard deviation of counts
per square

Part 2.5: Success of the deletion of the procyclin gene [9 points]

2.5 : procyclin 2R B IhHIER

The ultimate goal is to calculate and compare the density of trypanosomes not binding to magnetic

beads to the total trypanosome density in the starting suspension from the average counts observed.

However, you will first have to determine the standard error of the mean (SE,.ean) to decide on the

correct number of significant digits. Under the assumption that the counts are normally distributed, the
SE. = %

SEnenisgivenby o n

Calculate SE., for the strain for which you observed the largest standard deviation among the counts
of trypanosomes per cell from Part 2.4 and enter your result in the table below (precision: 3 position
after the decimal point). [0.6 points]

4% H R L ELRe A G IR HO MR LRI P2 R B R dR AR 2 - (B SR st
P (EAEAE R 72 (SEmean) > MIAE AR FHIMLE - BEGTBUEREF R - Al

5D
SE. =

medn ﬁ
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Hol# 24 41 FORFTBUIE] S bl S AR 2 (HAG TR P (B AE (R 72 (SEmean) » RFAE SRR

AN G 2/ NECRE TR 5 = 1)

A R

Q6

i

The SE.can tells you the accuracy with which you estimated the mean number of trypanosomes per
square. Use this estimate to decide the correct number of significant digits (all digits including the first
for which you are uncertain) by comparing the estimated mean plus the SE ., With the estimated mean
minus SEmean. FOr instance, if the mean is 1234.567 and the SE; ., 98.765, you will have to compare
1234.567 + 98.765 = 1333.332 with 1234.567 - 98.765 = 1135.802. In this case, there are two significant
digits and the mean should be reported as 1.2x10°. Indicate the number of significant digits you should

use with your data. [1.5 points]

SPIEHE R R 22 (SE mean) PT LA S SR (G R EHVIERERE - AEHHELRS SEPIIENE SEmean” 8

T EPIIEIE SEmean” * LAAEARE F Z L E(E — L AHEE(E) -

G40 (G EHE R 1234.567 > SEpean &= 98.765 > {RELLL#T 1234.567 + 98.765
fir > SPEEEDL 1.2x10° FoR o HENR

1234.567 - 98.765 = 1135.802 * {FILBI+H - BHREFZ

FESR YA AL 3 > WHE R

% Number of significant digits

EEpSE SEIIA

Q7

1333.332 #I

=

Report in the table below the mean counts per square with and without pull-down for all three strains

using the number of significant digits you indicated above. [0.6 points]

{RIGIRFTRE A B T B - A G M AERAAT AR P 8 H SR At 98 H B or

NN

Strain T1

Strain T2

Strain T3

hes

Mean counts per square of

Q8 | trypanosomes not binding to magnetic

beads (from Part 2.3)
N LR N R S S g =
VA SEv=)

Mean counts per square of total
trypanosomes (from Part 2.4)
b AR el

(B 2.4)
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Now use these values to estimate the density of trypanosomes in the dilutions used for counting, and
report your values in the table below with the same number of significant digits. [3.7 points]

BRAE(E L E R MR R AV S - DUERI A B A FRorni FRH

Strain T2

Strain T3

@ Strain T1

Trypanosomes not binding to

Q9 | magnetic beads /ml in dilution used
for counting (from Part 2.3)

A GRS AR AR /ml
(B 2.3)

Total trypanosomes / ml in dilution
used for counting (from Part 2.4)
JRAGARAMHE -2 EE /ml

(U H 5 2.4)

Finally, calculate both the density of trypanosomes not binding to magnetic beads as well as the total
trypanosome density in the original suspension, and report your values in the table below with the same

number of significant digits. [1.1 points]

A& ETEMRRRTHIAIR S - DUHE B A8 Fori R T

Strain T2

Strain T3

@ Strain T1
Trypanosomes not binding to

Q10 magnetic beads /ml in original
suspension (from Part 2.3)
e A ERA AR ZE S /ml
(R EEE 2.3)

Total Trypanosomes / ml in original
suspension (from Part 2.4)

JR A AE AR P EE /m

(B 2.4)
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In order to assess the success rate of the gene deletion experiment, calculate the percentage of
trypanosomes that did not bind to magnetic beads for each of the three strains. Use the estimates for
the densities in the original suspension for your calculations and indicate your results in the table below
(precision: only full percentages). [1.5 points]

FofS LR EERAVREIER - (MR ATHY R andiie & ARG TR dh 2 R SR iR B ER AV AR EE
Bl DIBEE LR TR T

@ Strain T1 Strain T2 Strain T3
: | Percentage of trypanosomes not

Q11 binding to beads
EN =L RN ISP s

Part 2.6: Verification of binding to beads [9 points]

2.6 * W TEER

You will next verify under the microscope if a reduction in trypanosomes observed after pull down is
indeed due to binding of trypanosomes to the magnetic beads. To do so, perform the following steps for
each of the three strains:

PENE (RS AC AR D BRIR - AR H oY IR D iR RN By S &3 A REERIR BT - Ryl bl
HEY > 7Bl =i T TP ER

1. Pipette 10 ul of the beads, you resuspended in Part 2.3, on a microscope slide.
Hal 2.3 i AYMERIRF R TP 10 wl - SRR3R b

2. Cover the drop with a cover slip.
i EEHR

Make a rough assessment of the fraction of trypanosomes that are attached to a magnetic bead. A good
indication that a trypanosome is bound to a bead is when the bead wiggles as the trypanosome moves.

QB At B A PRI BT R SEERFT AL EL B FI S S5 SRR I Y — (B4 U5 7R B S S B & (E AR
tEREHEE

In the table below, indicate with a tick (V) for each of the three strains which description best fits your
observation. [9 points]

FE IR A R (V) 32 i B R A D) O

@ Strain T1 Strain T2 Strain T3
Practically no unbound trypanosomes in the sample

ST IR IR I S 55

Q12
<50% of the trypanosomes present in the sample are

bound

<50% I S ek AL ER IR IS

>50% of the trypanosomes present in the sample are
bound

>50% ) S ek AL ER IR IS
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Part 2.7: Interpretation of your results [4 points]

2.7 : SRR ERER

Indicate with a tick (V) the statement best describing the reduction in trypanosomes in the supernatant
after pull down for each strain. [3 points]

T TR 2 R (V) BRE s B 0B st aa gy B R DIy Ao

5%

Q13

Strain T1

Strain T2

Strain T3

A reduction, at least in part due to binding to
beads

s H A > 2 DEER T RN R e
PRUBHS

No or only a purely stochastic change

R U AR

Indicate with a tick (V) the strain where the deletion was most efficient. [1 point]

FE TR A BEV AR A B %

22

Q14

Strain T1

Strain T2

Strain T3

Highest deletion efficiency
VIIERYES Il DETES

End of the Practical Exam

AEEERSER
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