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B ER R IS SRR AE (R B SR (F e ERI(EEZE -

- Total points: 100
- 4857 2 100

- Exam time: 90 minutes
- AR : 90574

- Please write your student code into the box on the upper left side of the title page.

- SERHEHVE A RS R AR H A2 EArviET -

-Write all answers on the answer sheet, which is provided as separate sheet. Points will
not be given to answers written on the question paper.

- EERELEE TAAEEE > EERBIERR - EFRUOEENEE LA TR -

- In order to show a flag, place it in the flag stand (=small tube) located on the left wall
of your desk.

- By T BRGSO (=) o -

-Please ensure that all the materials and equipments are present in your cabin. If
anything is missing, you must report it within five minutes after start whistle by showing
your yellow flag in the flag. Report of item(s) missing after the five minutes will not be
considered.

- SR B SR F @ N AR A MR IE - ARG MBI - R B AR 2
& Ao EN SRR RS - T e RS ATl DIV EEs M T H AR Tl 4

-In case of emergency, put your yellow flag in the flag stand.
- WA B R SEIERAEER

-Additional materials will not be provided in any case of material loss during the
experiments.

- NG AL B B AR TP AT RERA AR -

-We suggest you familiarize yourself with the experiments before starting by reading the
entire protocol before starting.

- MRS TR AT > SeR G B R BUP BRI AR E g -

-Stop answering immediately when the stop whistle is blown at the end of the exam. Put
the entire protocol along with the answer sheet in the envelope. Lab assistants will
collect the envelopes.

- 15 5 A R 5 1R Rg i JE L R 1R R - R E E B G A R — A E

b o B E RO EE -

-In case you have placed your green flag in the flag stand, but picture of you gel has not
been taken by the time that the stop whistle blows, stand up next to your cabin and wait
until an assistant comes and takes the picture.

- MRAR AL R - R E R IR - REVEERBE R =29 AR FHib
TR BN B35 s - SRR -

Good luck
LR -2

Write the indicated number in the tables below.

£ TNRTE MERWET - (WG E T HFRIIRT)
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PRACTICAL EXAM OF BIOCHEMISTRY AND MOLECULAR
BIOLOGY

Materials: CHECK AND REPORT ITEMS MISSING WITHIN FIVE MINUTES AFTER
WHISTLE

L SRR S 218 Ty # N SR S T G R YY) on
A. Biological

1. 500 pl bacterial lysate (labeled “Bacterial lysate BL”; in box)
2. 500 ul BSA solution, 1 mg/ml (labeled “BSA”; in box)

3. 30 ul plasmid DNA, 250 ng/ul (labeled “plasmid DNA”; in box)
4. 10 pl DNase (labeled “DNase, 0.015 Units/ul”) on ice

5. 20 ul DNA size marker (labeled “DNA size marker”; in box)

A EYERT

1.500 pl 424K (FEEC &“Bacterial lysate BL” {F & 1)
2.500 pI BSAYE® » 1 mg/ ml (FE505"BSA™ fE &+ 1)

3.30 yl ‘=HHEDNA > 250 ng /ul (120 A “plasmid DNA” fE&T-H1)
4.7k _ERY10 plyDNase (fZ:t A“DNase, 0.015 Units/ul”)

5.20 pIFIDNAK/IMESE (120 &“DNA size marker”; ff &1 )

B. Non-Biological

1. Waste bucket (labeled “Waste bucket”)

2.1 ml Lysis Buffer (labeled “Lysis buffer LB”; in box)

3. 2 ml Buffer A (distributed in two tubes, each labeled “Buffer A”; in box)
4. 1 ml Buffer B (labeled “Buffer B”; in box)

5. 3 ml phosphate buffered saline (distributed in two tubes, each labeled “PBS”; in box)
6. 8 ul DNase reaction buffer (labeled “DNase buffer”) (on ice)

7. 50 pl gel loading dye (labeled “Loading dye”; in box)

8. 26 X 1.5 ml tubes (in box)

9. 4.2 ml Bradford reagent (in 15 ml tube) (labeled “Bradford reagent”)
10. Affinity chromatography column (labeled “Column”; placed on column holder rack)
11. Micropipette Stopper Tip (labeled “MST")

12. Column holder rack (labeled “Column holder rack”)

13. Tube rack for fraction collection (labeled “Tube rack”)

14. 2-20 ul Micropipette

15. 20-200 pl Micropipette

16. 100-1000 pl Micropipette

17. Yellow tips for 2-20 ul and 20-200 pl Micropipettes

18. Blue tips for 100-1000 ul Micropipette

19. 96 well plate (with student’s name)

20. Aluminum foil

21. Agarose gel electrophoresis system with incorporated power supply
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22. Agarose gel containing DNA-binding stain (already placed in electrophoresis system)
23. Disposable gloves

24. Goggles

25. Water proof pen marker

26. Three flags, colored red, green, and yellow

27. Flag stand (=small tube) located on the left wall of your desk

28. Your name tag (placed on shelf)

B. IR P

1. ik ts (FEE“Waste bucket”)

2.1 ml 3fgsg g (FEEsC A Lysis buffer LB fE &+ 1)

3.2 ml &&ENR A (TECEMEE T > SEEEC Ry "Buffer A" ff &+ 1)
4.1 ml &&fEnk B (50 Ay “Buffer B fE &4 )

5. 3 ml BhlE RS EE/KR (T ECEMEE S - BEEEC R PBS" A& FH)
6. 8 ul DNasef fE& &% (1550~ DNase buffer”) ( fEKE )

7. 50 pl BEfE vl (50 & Loading dye”; &+ )

8.26 X 1.5mIE (&4h)

9. 4.2 ml Bradfordz{7| (/£15 ml &) (#Ez0 A&"“Bradford reagent”)
10 ERIEMTERE (Bl A"Column”; BEIFEZE L)

M. MERE ILEIR (FEEL K MST?)

12. FEZE (#Ez2 &"“Column holder rack”)

13. ARt B ERIVEZS (50 & “Tube rack”)

14. 2-20 plfERER

15. 20-200 plffE s 2

16. 100-1000 ulffiEk &2

17. F#22-20 plF120-200 plfisE s 1Y s g 2

18. 100-1000 plIfig &R EHES kB 2R

19. 967188 (FFacB444)

20. $mSA4R

21. [ A EIR AL EN B AR SEIB Bk 240t

22. S HDNAG SR ERE A (EENEXRLEF)

23. —XMEFE

24. FEHER

25. /K& TFE

26. —[HIEI > 4LE > rEfl=E

27. I RO EZE (=/NE)

28. {RAVERE (AEZE+ )

We suggest that you familiarize yourself with the experiment by reading the entire
text below before starting the experiment

BRI ERRATCRE L TR

Introduction

In this experiment, you will test the ability of a protein named Pep (that is positively
charged under the experimental conditions) to interact with DNA. You will be supplied
with the DNA to be tested, but you must purify the protein Pep from a crude bacterial
lysate. The bacteria had previously been transformed with a plasmid expression vector
into which the Pep encoding gene with a histidine tag had been cloned. Purification will
be done by affinity chromatography. The histidine tag has affinity for and binds to nickel
which is attached to the resin in the columns. After binding, the protein can be detached
from the resin by changes of buffers used in the chromatography protocol. Eluted
fractions will be collected in several tubes. You will determine the protein concentration
in two of the fractions by the Bradford method. This is a colorimetric assay in which
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attachment of Comassie brilliant blue to protein results in increased absorbance at
wavelength of 595 nm. By using a standard curve derived by assay of a bovine serum
albumin (BSA) protein solution of known concentration, the protein concentration of the
fractions can be determined. Subsequently, you will test the ability of the Pep protein in
one of the fractions to interact with DNA by performing a gel retardation assay. In this
assay, interaction of DNA with protein retards the migration of the DNA on agarose gels
during electrophoresis.

EE B IR AR R Pep NERHE (LLEHER TR T IEE) EDNAR L A 7F
I o REGIRALIRDNA » {B{RZH A ERR T 4L Pep &£H'E -

BEAl s e DUE Re SRR sl Ra i A i A AT iEEE H Pep SR EYERIBALAI(LL histidine tagf
o) MLV EREE T2kl {EPep Z2H'E - histidine tag T 88 - A& FUBAITEERE
JETE TS -

Pep ELEEITHIEZ - o DIFEHE AR ENEEIRIR T EEH Pep E2H'E - DIBCEE T
W& 57 e > FFLABradford methodfg I Ry E IPep EHERE -

It 2R E R LB EENY 7 E » 35 Bradford reagent H1fJ Comassie brilliant bluefff=
PEEE » DIEIIER & 595 nm BIEE -

FIF AR EIAE D (BSA) (ERESEBIEMES: - DUE A UREHI Y B AIPep 18
R o B DU Ao 7 7o o IS —#rPep % (12 A BADNAJE (A - Bk
PN 3 A7 A U 2R (1 B A SRBRDNAE 2 (- A BIREEk 537 - DNAFTRES
BTN, -

Protocol

HERERERE

A. Purification of Pep protein from bacterial lysate by affinity chromatography
PRI E T E e sl R AR 4 b Pep EEE

1. Take note of the chromatography column that is already placed in the hole of the
column holder rack. Also take note that it fits into the hole tightly. Avoid having to remove
it from the hole during the course of the experiment. The column is sealed at the bottom
and the resin in the column is covered with a small volume of ethanol. Look carefully at
the contents of the column to correctly detect the border between resin and the overlying
liquid.

RS EREBNECENNER L VR EERBETAEBRTE - £EMH FEl
filE A/ VENEEES - BIEE/ NOBRERNIINEY) > I Y e A S H
IRRASHIZ S e, ©

2. Open the red cover on top of the column and remove the micropipette stopper tip
(MST) at the bottom of the column, and quickly place tube #1 in the tube rack under the
column in order to collect the eluting ethanol. Collection should continue just until there is
no ethanol left above the resin. Three to four drops will be collected.

T EREE ERALEE T, WERERERTEREMERE EB8J(MST) » 2%
PUARE #URERER - DR RYERS - 3G 2N A NG R

b AU EEFI3~4 TR

3. Quickly, but gently add 500 pl lysis buffer to the column without disrupting the resin
within the column in order to equilibrate the column with LB.

https://2018.iboexams.org/students/2158439a7b4d5eeb6dbc30c3
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B HORATHEIIA 500 pl lysis buffer LBEVEFEEATE T - Ky 7 LILBVEER: - U)7){RH)
CLEAREN

4. Collect the eluting drops in tube #2 just until there is no buffer left above the resin.
(Approximately 500 ul will be collected.)
WEERR RN E #29  EFEiHE LA ARG ENR (REYATUREEF]S00 pl) -

5. Quickly, but gently add 500 pl bacterial lysate onto the column and start collecting
drops in tube #3. Be sure that all the BL has entered the column. (Approximately 500 pl
will be collected.)

P HOR AT 500 pl bacterial lysate (4 EAER) EVEFLEBHTE T, WHAGUEEE T
WRIYE #3 T iR A BV R AT A B SEATE T (R&YATULSEEIS00 pl) -

6. Quickly, but gently add 500 ul wash buffer A and start collecting drops in tube #4. As
the volume of the buffer above the resin decreases to about 100-200 pl, add 300 pl
additional buffer A and continue collection of drops in the same tube #4. Continue with
addition of 300 pl three more times (i.e. column should be washed with a total volume of
1.7 ml buffer A). Collection can be continued in tube #5. (Approximately 1.7 ml will be
collected in total in tubes # 4 and 5.)

B ORI 500 pl wash buffer A SIEFEEHTE T - WHHIEUCERIRLIKREYE #4 4 -

2 HHE 1) wash buffer AJi/)%47100-200 plE » FEfI 300 pl wash buffer A HAEHE:
g S DUVE #ABEIEEIR R -

B I EES X (B VEGESE DI ZE /D 1.7 ml buffer A Jdik) - BEELUE #AUCER IR (&
HABVE#S RLYILATUEEEI.7 ml) -

7. Quickly, but gently add 500 pl buffer B to start detachment of Pep molecules bound to
the resin in the column. Start collecting drops in tubes #6, 7, and 8. Three drops should
be collected in each tube. As the volume of the buffer above the resin decreases to
about 200 pl, add 200 pl additional buffer B and continue collection of the eluent just until
three drops have been collected in tube #8.

BRER ERATHIN 500 pl buffer BeifE L > DL BEMT &7 utiEHPep EEH'E -
TEHURLVE #6 ~ B #7 - B #8 e, BB TUUE3 T -

EfeifiE_ EAYSRENRD 2247200 pIEs - A 200 pl buffer B > S UE #8 HEEUERTE
R A(ZEDWEE 3 ) -

8. Quickly seal the bottom of the column with micropipette stopper tip (MST) by inserting
the bottom of column into the wide mouth of the tip.

PR LI E RS 1EER(MST)EHEEFEEHES (MR 1EBhIAY Tt A LAY HE) -

B. Bradford protein assay (this task has two parts)

LlBradford SEHETERE T (M Tasksy i &7 #1T)

Part 1
Prepare BSA (= the standard protein) dilutions as shown in Table 1:

FoEIBSA (FEAEE ) WMRIR > 40Fk— For -
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Table 1 Z&—
Tube # 9 10 11 12 13 14 15
BSA (1
oo Oul | 20l | 40 ul | 60 ul | 8oul | 100 pl | 120 i
PBS 2&0 1ﬁ? 130 140yl | 1204l | 100 ul | 80l

2. Prepare dilutions of tubes #7 and #8 in tubes #16 and #17 as shown in Table 2:
FCBLEH#T FEHB Z MR Y E#I16 SERIT » 1k

Table 2
Tube # 16 17
Buffer B eluent fractions BETHA0 B 8H40 ul
PBS 20 pl 20 pl

3. Mix contents of each of the tubes (tube 9 through tube 17).
SHTRGE#R 9 BEMTHINEY) -

4. Each sample will be assayed in duplicate. For this purpose, add 10 ul of tubes #9-15
into wells of B1-B7, and then again to wells of D1-D7 of your 96 well plate.
Subsequently, add 10 pl of tubes #16 into B9 and D9, and 10 ul of tube #17 to wells B11
and D11. Add 190 pl of the Bradford reagent into each of the wells to which samples had
been added. Mix gently with micropipette tip and take care not to create bubbles.
Bubbles would interfere with absorbance measurements.

FHER R ER TR > HIL > 3 AIEVE#IE E#151IN &Y > %10 ulig A4m9% B1-B7
y96-well 7L » 2R S H0 Pl AdRst D1-D7 #ywelld -

FEEHUVE #16 YN ED) - 2510 P B AZRSEB9 and D9 Hywell
HEVE #17 FINEY) > £10 o Rl AGRSE B11 and D11#ywelld -

iR EEEwellfy AL T > #0190 pl Bradford reagent » Sif: DAY &I B Y E R ATHIUE,

I

i

VIR ZEARA (RIS ETOLERAENEN)

5. Place a lid on the 96 well plate and wrap the plate with aluminium foil to prevent
exposure to light. Incubation in the dark should continue for 5 minutes. (You may start
Part 2 of this task during the 5 minute incubation.)

O6Ewell FLERHYE T22%F » S ASRSHEAREAF DAPIIEOE - SECE RS AFES I8 (1R
AR R TR B B ) -

6. After completion of the 5 minute incubation, placed your red flag in your flag stand. A
lab assistant will take your coded plate to a Spectrophotometer station and have
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absorbance of all your wells read at wavelength of 595 nm. The absorbance readings
will be used to score your performance. (45 POINTS).

EIRSERREL ST #ERIE R SRR E IR £ B S ARAGE IREsEaCHIfLE > =
REHL 595 nmEYIREE  iE LSRRG AR T (4557)

Part 2 NOTE: All data presented in Part 2 of the Bradford assay pertain to
experiments performed earlier by an examiner.

/EE: {£Bradford assayRy55 —E /Y AT 2 BAVEER © = ZATESERRAVEER -

1. The Bradford assay described in Part 1 was earlier performed by an examiner, and
the absorbance readings were used to draw a standard curve provided below.

M Z AISE TS — B 57 Bradford assayfiis ZIROLE - & H PL AR IR dh 4R IE] -

0.8

0.6 ]

A595

0.4

0.2

-0.2 0
0.3 0.5 0.6

[BSA] (mg/ml)

2. Using the standard curve and the A595 (absorbance at 595 nm) of tubes #16 and #17
obtained by the examiner and shown below, calculate protein concentration of fractions
in the examiner’s tubes #7 and #8 . Write the protein concentrations of tubes #7 and
#8(rounded to two decimal places ) on the answer sheet

(5 POINTS).

(o PSR G RS 4R 55 # 16701 # 174E595 Ny e s

WIFR - BIEE # T # 8 HEHEREGLE 2/ N R R (1) - EEEHK LT T #7
M#8ENEHERE (597) -

Tube 16: Well B9: 0.32 Well D9: 0.34

Tube 17: Well B11: 0.41 Well D11: 0.43

https://2018.iboexams.org/students/2158439a7b4d5eeb6dbc30c3
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This assay will be performed with contents of your tube #8 (= tube containing drops you
collected in the third tube after addition of buffer B).
e E FREYE # 8N &Y T (that2 0 Abuffer B2 &UTENE=E) -

1. Dilute contents of tube #8 as follows:

- Mix 10 ul of contents of tube #8 and 40 ul of PBS in tube #18. .
WifEE # 8N AEU T -

- HUE #8 By E%)10 pl 7140 pl PBS )RS ENE #1854 -

2. Tubes #19-25 should be prepared as described below in Table 3. Add components in
said order (from top to bottom)

H #19-25}Efe NPT o SHFTAUEFFARIEAE (REEETR) -

Table 3

Tube # 19 20 21 22 23 24 25
Plasmid DNA 2yl 2l 2l 2 pl 2yl 2yl 2yl
Pep, tube #18 0 3 ul 7 ul 0 0 0 0

Pep, tube #8 0 0 0 4 ul 7 pl 0 7 pl
PBS 13 pl 10 pl 6 ul o ul 6 ul 9 ul 2 ul
DNase buffer 0 0 0 0 0 2 ul 2 ul
DNase (0.015 U/ pl) 0 0 0 0 0 2l 2 ul

3. Three minutes after addition of DNase to tubes 24 and 25, add 3 pl gel loading dye to
each of tubes #19-25 and mix.
iDNase I \E#24MI#25 » 377 8#1% » FINE #19-259 1 A3 pl FeE_EAARNE A LUR

AN
=

4. The gel electrophoresis apparatus will be off at this time. Be careful not to press the
power button or any other button on the apparatus. Load 15 ul of each of tubes #19-25
consecutively into 7 adjacent wells (from left to right when positive pole is closer to you)
of the agarose gel in the electrophoresis apparatus. In the eighth well add 15 ul of DNA
size marker which already contains gel loading dye. NOTE: The gel is covered with
electrophoresis buffer, therefore add the 15 pl aliquots very gently to the bottom of each
well to prevent spill over while loading.

IEEHRF - AR RV LSRR BAR - /O B R R R RV ERIR I S B T LA g - e
19-25% 115 pl - NI ABIRSSEBAYAEAST (Ewell th(Fh7: 25 » Bk %E’thﬂs,a

fK) -

E£58 wellth > IA15 pl E&F BB LAEFYRIEYDNAKR/ IMEREY) « 718 - AR E K S
RiE = BH15 pltvER I R R A I (Ewell R Es - DA R4 -

NOTE: One well of the gel has been left empty.
IR AR TE - well BFZE -
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5. After completion of loading, insert the orange colored photo hood onto the apparatus.
Press the power button on the lower right surface of the apparatus to start the
electrophoresis. Record time of start of electrophoresis. The two buttons on the upper
right are for illumination with high level or low level blue lighting. Press the button for high
level lighting. This will enable you to visualize migration of the DNA in the gel real time
during electrophoresis because the DNA binding stain is in the gel. Migration should be
visualized through the hole on top of the photo hood. The photo hood should not be
removed.

BB BB e Rt - RS AR SR R AR - 1% N A T TRV B AR K
A ECEREE K BRI

A EITHIRIERZ ST R S s E R ERVEDE - 5 MZETE AV - IEABINIRE
EEE PRI A 2582 TP DNARYEERS - [N Ry AehE | 28 & BADNAGS SR -

FERZ I IRMHAE SR 7RI FLEEIDNARTERS - RIEMFRILIRAE TS

6. Disconnect the electricity 15 minutes after start of electrophoresis by pressing the
power button. Place your green flag in your flag stand to attract attention of lab assistant.
He/she will take photo of the gel through the hole of the photo hood (35 POINTS). You
may proceed to the theory questions below during the 15 minute interval.

BHIATE K157 881% » 1B R B DAYIE R

Hﬁgﬁ’giﬁ”ﬁ)ﬂ‘ (R E > DIRS [ B BB o A/ i 2 18 AR A SR Y FLrR AR
e 3553

TR DAEIE 195 s N AR AE 0% T R -

Questions (15 POINTS in total): (4&3:1557)
Indicate if each of the foIIowing statements is true or false with “X” in the answer sheet.

FEEZRR T X e MY IRGEUE EHE S -

1. The larger the linearity range of a protein assay, the less one needs to be concerned
about the concentration of the sample of interest to be used in the assay (1 POINT).

EHENERSRIEREREEON - BN RS EREACHERARE (153) -

2.The effect of Pep on DNase activity on the plasmid DNA is likely to depend on the
sequence of the DNA (1 POINT).
Pep#'E #GDNA -DNase & M52 2 i gEHUATDNAFRS (1 73) -

3. Observation of stained DNA in gel regions above the wells would reflect results of
interaction of DNA with high concentrations of Pep (1 POINT).
fEwells_FJ7HYEEIZIE IS F - BIZ2 4L Y DNAfL B R S HI DNABL S R 2 Pep [EHYHHE A.1F
H@ ) -

4. Assume the schematic figure shown below represents the electrophoresis pattern of
contents of tube 19. The upper band may be circular plasmid DNA in which one
phosphodiester bond in one strand has been broken (1 POINT).

B NE T RAFRE#IONSYIVEIKE o TR Al sE 2B INE AGDNA » Horh— (i
ey — I — Bt AR (1 77) -

https://2018.iboexams.org/students/2158439a7b4d5eeb6dbc30c3
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Gel
Electrophoresis
Position of well

1 T —

5. Student A attempted to purify a plasmid, and student B attempted to purify another
plasmid. Neither plasmid had repetitive sequences. After electrophoresis of the
plasmids, both students observed two bands as shown below. Based on known size of
the plasmids, the upper band was unexpected. Each performed restriction enzyme
digestion on the plasmid preparation under conditions of achieving complete digestion,
and subsequently electrophoresed the digestion product. Results are shown below. The
map of the plasmids showed that each contained only one recognition site for the
enzyme used.

EAARE S EER - B24BHESIESS —HEG - RERISAEERF -
HEBGEK% > MESEA BRI EFRE W [E R -
TIZCRIAVERGA/N - EITHIRA = U PRk -

FHEE AR R DB R BB T2 2 UIEIE - BBRHVIENRAYEYIEITEK « &5RAOT
AR - BRSERE RN E(EE AR 2 A — (8T A IR GRS Ao DI L% -

Result of complete digestion

Undigested plasmid of the complete plasmid preparation
Position of well Position of well
(]
D
Student A
D
Position of well Position of well
Student B CE—
D

https://2018.iboexams.org/students/2158439a7b4d5eeb6dbc30c3
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Indicate if each of the following statements is true or false in the answer
sheet (4 POINTS).

FEEFRETEL L N RERIUEEEEE (47) -

a) The unexpected band of student A may be linearized plasmid DNA.
A AR IR Z BRIk R T RE /2 BLARTUHYE ARG DNA -

b) The unexpected band of student A may be circular dimer plasmid DNA.
A AR ETRIH Z BRIk R i RE R R IR R A B G DNA -

c) Electrophoresis pattern of partial digestion product of the plasmid preparation of
student A with the same restriction enzyme is expected to produce at most three bands.
TEMHEIIRFIEGERER T - S2AEANVE R EYINTE 2 VI BEVIINEKEL - THEI R mEA:
=fE &

d) Electrophoresis pattern of partial digestion product of the plasmid preparation of
student B with the same restriction enzyme is expected to produce three bands.
TEFEEIRRFIBRERER T » S24BRVEREE YRV U R EVINEKE - THIIE S EAS
= (T -

6. To determine the restriction enzyme map of two rare restriction enzymes on a linear
DNA molecule of interest, RE1 and REZ2, the following experiment was performed. First,
samples of the DNA molecule were labeled at their 5’ ends and cut separately with RE1
and RE2. The lengths of the fragment products with label are shown in the figure below
with Stars. Other samples of the DNA in unlabeled form were also cut separately with
RE1 and RE2. RE1 digestion products were loaded in a very wide well of a gel and
electrophoresed. After electrophoresis, DNA bands on the gel were transferred to a
nitrocellulose filter paper by Southern blotting. RE2 digestion products were also loaded
in a very wide well of another gel and also electrophoresed. Then DNA bands on this gel
were transferred by Southern blotting to the same nitrocellulose filter paper that
contained the digestion products of RE1, but transfer was oriented perpendicular relative
to the transfer of RE1 restriction fragments. Circles show positions of hybridization
between RE1 digestion fragments and REZ2 digestion fragments.

6. Ry I HifeE Wi fEA A IR HIERE1AIRE2 S H EELR U DNAST T HYR FIEG B 5 - BT LT E
B -

Bt > DNAZ TR A H S e Aea » 677 Bl FHRETRIRE2UE] -

A BSIRACH R B EYIR R M EFTR o HAURAEECEHYDNAR Satl 73 I RE1A
RE2UJE] -

RIREAV) B EE I AT RAVAERZFL Pk - BEIk{& - i iESouthernf8iE ENIRE SERE L
HIDNART RS ZIH R AiAE 2 RaR L

RE2V)EIZEYI I E] 55— AV IRE TAVFL T TEE K - 8% EESoutherniEE H]
B % BERE_EHYDNARTT RS 21 & A RE1TUIEEY) R [F 08 R dhiaE 2Rk b - [EE0ER
DAFE B REAHY F AR -

B RRET)E] ) BYRIRE2V) 2 5 B > R & 141 E -
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Width of well on the gel

2
RE2 fragments (bp X 10 )

33| 48 5.7(5.9 7.5

21.9

17.5

7.3

6.4

=

5.6

=

Indicate if each statement below is true or false (7 POINTS).

Tt MYIRGIR A EE (7 53)

a. Complete digestion of the DNA molecule with RE1 and RE2 would produce 11

fragments.

X

o

HRETHIRE25E & V) EIDNASTT-iRfEE A ME FH B -

b. The 6.4 X102 bp and 7.3 X102 bp DNA fragments produced by digestion with RE1 are

adjacent in the undigested DNA molecule.

FIRE1 %74 (196.4 X102 bpfll 7.3 X102bp DNAK EX{EAVIFITIDNAS T HAFAE -

c. The 5.6 X102 bp and 4.8 X102 bp fragments produced, respectively, by digestion with

®
X

RE1 and REZ2 are overlapping in the undigested DNA molecule.

53 R FIRE1FIRE2Y) E 742 195.6 X102 bpf14.8 X102 bp ES » @rfF A tE|FIDNAS T

1==1
HE o

d. The 17.5 X10% bp and 21.9 X102 bp fragments produced, respectively, by digestion
with RE1 and REZ2 overlap in the undigested DNA molecule.
Sy HIFIRE1FIRE2Y)E 7 4 17.5 X102 bpf121.9 X102 bpf By » &1F AR TJEIIDNAS

P -

e. No single digestion product of one of the restriction enzymes can overlap with three of

the digestion products of the other enzyme.

Dl—fEfR Al DI BB — VIR EY) A G 8L s — [RFIRE V) B =Y B s L g -

https://2018.iboexams.org/students/2158439a7b4d5eeb6dbc30c3
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Viewing exam as superuser/admin

Student Code:

ANSWER SHEET - BIOCHEMISTRY & MOLECULAR BIOLOGY

A. Answer to question in Part 2 of Bradford assay:
B 55250 4y Bradford assayfy[iiRE :

Protein concentration of Tube #7:

E#THEAERE

Protein concentration of Tube #8:

EH#BHEHERE

B.Answers to questions 1-6.
RE1-6HY B -

st # 7]

5A

5B

5C

5D

https://2018.iboexams.org/students/7d8b37736492208c4583d38f
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6A

6B

6C

6D

6E
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