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General remarks about the practical tests

DEAR PRATICIPANS 2&#

N .

The practical test are organized in four different laboratories. E{E{E 4 WA G E =T

N° 1- Plant Anatomy, Systematics and Physiology tE#7)fi#%£ » S FEEEF1EFER
N° 2- Animal Anatomy, Systematics and Ecology Eh#7jfi#5E2 » L HEEE R 4HEE
N° 3- Biocheminstry =¥

N° 4- Microbiology {4472

You have 1 hour in laboratories N° 1 and N° 2. Bk 1 & 2 A 1 {#/\EF
You have 1 hour 30 minutes in laboratories N° 3 and N° 4. EE# 3 K 4 B 1.5 /N

You can score maximum 40 points in each laboratory, which means a total of 160 points for the

practical test. FHEE R {T 2% 115 40 77 > EEstEEI: 160 47

Good luck /111177



Practical test N° 3: Biochemistry

Enzymatic determination of glucose

FIAER R ENEMEERE

TASK 1: You have to perform a calibration curve using a standard of glucose,
with known concentration. Then, plot the results as absorbance versus glucose

concentration (15 points)
Bff—  FIACARENE&EAR - @UREHAE - WiKHEGRETOUEN ER&EE
RENAGEERER T - (1547)

Important: Raise the red card to call the lab assistant when you are ready to use the

spectrophotometer.
HEHE | BEMALBILESN - FEELE R BNER=DEAS -
Introduction: &S 48

Glucose oxidase (GOD) catalyzes the oxidation of (beta)-D-glucose to D-gluconic acid and
hydrogen peroxide. It is highly specific for (beta)-D-glucose and does not act on (alpha)-D-
glucose. The horseradish peroxidase (POD) breaks down hydrogen peroxide into water
and oxygen, using the dye (4-aminophenazone) as an electron donor. At the same time,
the dye is converted to its oxidized form, which is a colored compound. Since the amount
of hydrogen peroxide produced indicates how much reaction has taken place, the

formation of the red color can be used to follow the course of the reaction.

) &) S8 (LR (GOD) 1] L B-D-ag A i > BifApk D Rl a &l koS b amyEBIFM
GOD HfB-D-fyajit LA = EHVE —E - 17 horseradish i {EE§(POD) Rl H FH U BIFTHe i



BT HBES(EE UK RS - IR ORI NE L 2R E - B BESE SRR
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BN e 2 IEEE - SRS AL BRI ARR G R ERT RN -

Its major use is in the determination of free glucose in body fluids. Although specific for
(beta)-D-glucose, glucose oxidase can be used to measure total glucose, because as a
result of the consumption of (beta)-glucose, (alpha)-glucose from the equilibrium is

converted to the (beta)-form by mutarotation.

BEI77A AT LA RRIR T e &R R - S GOD HiB-D-fa i B = Ay H —M: - GOD
U] A AR T 2B A AR - (N R B REEIB-D-#& MER - o-D-a&fE e s
SENE(F S AR B-D-fy At - DASERFB-BY R o fey A i I R -1



PRINCIPLE EEEH
The reaction system is as follows: H iz E 40T [E]
GOD (&S L)

Glucose (Fj&f#)+ O, + HyO---------------- > Gluconic Acid (F&)fElE)+ H.0,

2 H,O, + 4-AP + 4-Hydroxybenzoate-----*— ------ > red quinoneimine
Glucose oxidase reagent: solution containing glucose oxidase, peroxidase, 4-

aminophenazone (4-AP), and phosphate buffer pH 7.0 containing hydroxybenzoate.
fiETRES LA JESHIRLLS ¢ Ef% GOD ~ MBE(LEES - 4-AP (JekN%
Reagents: AEEE-HYS ERE]

1. glucose oxidase reagent (ready to use). #j 4 (LA S ERA (2 R0 AT _EfEH)

N

. glucose solution (unknown concentration). &&E AR (RS ARH)
3. glucose solution 5 mg. ml™. &&EEER G2 5 mg/mL)
4. distilled water. 7Z&g8/K
Equipment A ER A IR
1. Lab gloves (1pair). EiFE (—¥%) 8. Paper towels (3) 4%If1 (3 1)
2. Marker pen (1). JHMZE (—%) 9. 1000 ul tips (30) 1000 ul JE4E 2L (30 {&)
3. 1.5 ml microtubes (18). 1.5 ml &V (18 {[E)10. 200 pl tips (30) 200 pl JiEE 2 (30 1)
4. Pipettes (2). &ERHE (Hx2)

5. Incubator at 37°C . EEREN 37°C /KA

6. Spectrophotometer (you will use it with lab assistants).s%E b it (FEAEBIFTEL N H)

7. Spectrophotometric cuvettes (8). LEE%E (8 )



Instruments: ‘EEpRES

Tip ejecting knob (BRHUREE )
Adjustable Wheel (Gf%ii) Pushing Knob (3%¢f1)

Counter (& &31)
Adjustment method FE %

You have to pull up the Adjustable Wheel, then you can revolve the adjustable wheel or
knob. Adjust the required volume and push down the Adjustable Wheel.

Remember that minimal and maximal volumes for P100 are 10 pl and 100 pl
respectively.

For P1000 minimal volume is 100 pl and maximal volume is 1000 pl.

e o R R - R EEEER - HEE TR -

JERE ¢ P100 fERE RN KEE ST By 10 pl K 100 pl - ffif P1000 & i & Hy /N

K KA & 577 Ry 100 pl £z 1000 pl -



Usage method: i 57E

Please secure the suction tip, after that slightly push down the pushing knob to first stop,
hold and immerse the tip into solution vertically. The immersed depth of the tip is 2-4 mm,
then release the pushing knob slowly and make it return to the original position. Take off
the pipette from the liquid and place the suction tip of the pipette into a special container
receiving the dispensed liquid. The tip must be close to the inner wall of the container.
Depress the pushing knob to the first stop and further more to discharge the solution
completely from the tip. After that, you can take away the pipette and release the button.
Eject the used tip to the trash recipient by pressing the Tip ejecting knob.

5 BREDS - SRR MR E ETEER AL RRE R EE T REAART - SERE
2-3mm Fz - At sHE IR RE R A G HEE AR S - BRI ERE AR SIINEE - BT
TESHBERORES - R R EER LA T OTRIALE - WECRAT ARSI R - BE T HERCEE

IRAEHE - ATRHE A E RFEER -

EXPERIMENTAL PROCEDURE ‘EE#ifE

1) Label five 1.5-ml microtubes 1/2 through 1/32 with a marker pen. Using the glucose
standard solution (5 mg. ml ") perform the following serial dilutions (in distilled water) in a

final volume of 100 pl: 1/2, 1/4, 1/8, 1/16, and 1/32.
FIFPHEPESE R T 1.5 ml &R LE F - R 12~ 14 ~ 18 ~ 1/16 k132 FE f{dfmkELh
PIEE - KR RS ma/m)ayaiaiiaiR - 2 IRAEE0E ERTERAYFRRELL BT - AR 2583

IKEFTRPE IR - S5VE WHRRIRHV RTINS - FasS RafiatE &y 100 pl -



2) Mix well and perform (in a new 1.5-ml microtubes set) the enzymatic determination of

glucose for each dilution according to the following squeme.

REHAR o R EEAR > K NRATRER > 2 RInEEEY 1.5 ml gL E T -

1/2 1/4 1/8 1/16 1/32 Blank

Sample volume 10pl 10ul 10ul 10ul 10pl 0
(EZN=F 7
Water volume 0 0 0 0 0 10 ul
R EAK YRR

Glucose oxidase 1ml 1 ml 1 ml 1ml 1ml 1ml

reagent volume
(R E=telic
SRR B AR

3) Mix well and incubate microtubes at 37°C for 5 min.
EE AR S VE A 37°C /KGR ETL /78 -

4) Put the content of each microtube in a spectrophotometric cuvette.

RSB ENNEY) > TR ALEEE T -

5) Read absorbance in a spectrophotometer at 505 nm. You have to use the blank for
calibration. (When you are ready, to read in the spectrophotometer, please call the
lab assistant)

DR — {22 SRV BEAHEITREE > SEAGSEEE@ERR 505 nm FHYREOEAHE -
(BIRAFEHERERCELOE  FREAC RENERETHEAR)

6) Plot the absorbance versus the amount of glucose (in pg) on the plotting paper below.

TIRHIR e (L AL B ) e G i /IR EE (R AR Py pQ) B AE T T HURCBRAR T



Dilutions (FfifeELL (1)

1/2

1/4

1/8

1/16

1/32

glucose (ug in the reaction

mix) SR a1 e (n)

Absorbance at 505 nm

YRz 505nm HFHYIRE(E




TASK 2: Determination of the glucose concentration in a sample employing the
standard curve obtained before. (10 points)

B 2 : FIFeRTE LR - REFEATHERARE - (104)

1) Perform the glucose oxidase reaction, to the glucose sample (unknown concentration),

according to the follow scheme.

IR  IIACKRKURER R R A - STEPHTAVECA - (8 FIAHE [EAY it 8 L
[ HE
Sample Blank
Sample volume 10ul 0
BEARHVEGTR
Water volume 0 10 ul
R ERK AT A TS
Glucose oxidase reagent volume 1ml 1ml
AL
[ S ARG e

2) Mix well and incubate microtubes at 37°C for 5 min.

REHAERKSEELVERA 37°C /KA R BT #4E -

3) Put the content of each microtube in a spectrophotometric cuvette

HESEEOENRNEY) > TR AEEE T

4) Read absorbance in the spectrophotometer at 505 nm. You have to use the blank for
calibration. (When you are ready to read in the spectrophotometer please call the lab

assistant)
AR (SE A — 822 AV A TRE. » S EEEE RS 505 nm NHYIOEAE -
(BRI A C B st - BB B ENEREEAR)

10



5) Using the calibration curve, calculate the glucosa concentration of the sample in pg. mi™.
MR JemE B4R - PRI & RS (WFRug/ml RIRKEG Z #%E
MEIRIE SO EAEAT R R) -

Absorbance of the sample

BRI EH

Concentration of the sample (in pg . ml ™)

BATHIR AR (ng/ml)

Question 1 EfBR - REfK -

QUESTION 1: As many glucose assays measure the peroxide produced by the glucose

oxidase reaction, it is important that the enzyme used for these assays presents: (1.5

points) Deleted ELfIkR » REAi -

(IR 1 R e i B L S P 7 A a8 B U BB A A BRI > P DS IR R B A

THIfafEEE 2 Deleted B » REA -

A) a low catalase content. —{[E#{EA{E LS content ELHIBR » ANEEMl -

B) a high catalase content. —{[# =1 (L content ELMHIkR » AR -

C) a low peroxidase content. —{## {3 B content ELMHIkR - AR -

D) a high peroxidase content. {5 = Y285 (L content ELMHIER > AEM -

WRITE DOWN THE LETTER CORRESPONDING TO CORRECT ANSWER

1R T SRR S R A B ZE G BT S EIRR » R -

11



QUESTION 2: Glucose oxidase reagent may contain catalase. If such a condition is not
taken into account the obtained results will give (1.5 points):

EE . mEEE LIS AR - ARE e A BN (E LR EEE) - N RELTA R - Al
EhRsE AR - nIREiEE MYIMRER 2 (1.5 o))

Y

A) underestimation of the glucose in the assay. {&fii#&j &l LS
B) overestimation of the glucose in the assay. /= {di#j & EIEE
C) not effect in the assay. (T2 2L

WRITE DOWN THE LETTER CORRESPONDING TO CORRECT ANSWER

R IEHES AT T RHE A S R GHIR L T

QUESTION 3: The most favorable pH value (the point at which the enzyme is most active)
is known as the optimum pH. Extremely high or low pH values usually result in a complete

loss of enzyme activity due to (1 point):

B 3 ¢ N IERaR(E - FUEFR R R SIS ER R pH {H - WS siifEsy pH &
H R EARREN - HFER M ? (1457)

A) The breakdown of the secondary structure of the protein. B3 | & H'&E 1Y _ 4t -

B) The breakdown of the tertiary structure of the protein. A7 7 & /&Y =4 f#iS -

C) The breakdown of the primary structure of the protein. B73% T & /& /Y —&fk i -
SELECT ONLY ONE CORRECT ANSWER MARK IT WITH A CROSS.

A AR IS Y ZE RS PIFT X

1A I B. ]C. 1A B

1A, C 1B, C. I A, B, C.

12



QUESTION 4: Glucose oxidase from the fungus Aspergillus niger was overexpressed in
yeast. The glucose oxidase was purified and glycosylation pattern was analyzed by
treatment with endoglycosidase H and a-mannosidase. After treatment, an aliquot was
used for SDS-PAGE (electrophoresis in polyacrylamide gels containing sodium dodecyl
sulphate) in reducing conditions. The remaining enzyme was employed for determination
of the Ky (Michaelis-Menten constant) with glucose as the substrate. Michaelis-Menten
constant (Ky) is the concentration in moles/litre of a substrate at half the maximum velocity
of an enzymatic reaction. (7 points)

REIRE © FIFIEEREE A B RBLR R &AL - B EAEREA s L% - FIHAYE
Hlg s o- HEfEla 1% - i AR A AR B W H R 2R R B - (R R BRIR Y A
wMEELRS > JoH] SDS-PAGE #E1TorHE - FFIHmEREFIEZE - o HEERIEN: -
WatHH K H » Ku ERRERE R EZTH R KN ER — LR AT EH 2 E R (AL
moles/litre )(7 47)

The values of the Ky, for each glycoforms are shown below the figure 1.

A FR R A w & e BEHY Kv ESTHY T -

kDa

0 1 2 3 4 0
200 » SE— C—
116 > C—— Cm—s
97 > — — C—

==
——
66 > — E  c—
Ky mv) 20 28 35 60

Figure 1. Analysis of the deglycosylation of Glucose

13



Oxidase by 7.5% acrylamide SDS-PAGE gel electrophoresis. Lane
0 is the molecular mass standard. Lane 1 untreated enzyme. Lane
2 endoglycosidase H treated enzyme. Lane 3 oa-mannosidase
treated enzyme. Lane 4 endoglycosidase H and a-mannosidase
treated enzyme (fully deglycosylated enzyme).

1 : FfH 7.5%Hy SDS-PAGE 3 Ak Rz (e 1y & = bl -
FAT RO TERERER - BT AR R A EaE AL
F=AT R o-HEEMER R BRI R A e BB - 55 =17 RS
Feo-HEEHERGIR IR 1% (50 & AR AR H R & e A LR -

Which of the following is/are correct conclusion(s) from these results obtained in the

determination of KM for each glycoform. (figure 1)

FRIEIE 1 (94558 - S8 (Rbis) o TERER 30

A) Glucose oxidase is a homodimer with a molecular mass of 96 kDa.
A LR R — A G - B T8 5 96 kDa. -

B) The deglycosylated form has a molecular mass of approximately 68 kDa.
Kb R SRR - Hoo T84 68 kDa. -

C) Glucose oxidase is glycosylated since the treatment with endoglycosidase H and a-

mannosidase results in a form with lower molecular mass.
SEPIEEEE S o- B BRERR R B R BV R A e A ERE - Hoy T BaR) - #]Hsm e i A
{bBEE—(EHEAMANEDE

D) The polysaccharide moiety of glucose oxidase contains N-acetylglucosamine and

mannose.

AT LB S » & N-ZREREERT RN R E B0

14



MARK THE CORRECT ANSWER/ ANSWERS.

AT IEREE FRAZEREFT S
A B [c D

From the results obtained in the determination of Ky for each glycoform, the following

conclusion could be made. Which of the following statements is/are correct?

PRI AN B R B Ay i A i SR (LR 2 K (ERVEESR - N HIMRIE (WFLE )2 IERERRCL ?

A) The affinity of the fully glycosylated enzyme for glucose is higher than the affinity of the

deglycosylated enzyme
TR baaiEa bR R - B a R e -

B) The glucose oxidase activity is completely abolished in the deglycosylated form
KRR E R LR - ek R &N -

C) The lack of the sugar moiety could cause changes in the structure of the active site of

the enzyme resulting in the observed modifications of the KMs.

KRG e R CRER A S B E I - N A A= 200y Kv (B2 -

MARK THE CORRECT ANSWER/ ANSWERS.
AL IEMEE ZEHIZERE T X -

1A 1B ic

15



QUESTION 5: The purified enzyme was analyzed by SDS-PAGE in reducing (DDT+) as

well as in non-reducing (DDT-) conditions. The obtained results are shown in figure 2 (4

points)

R 5 S{ERVEERE(LEEER - SREBFREFEEOTTHEAFEOTT-)RIBRET - 7

Fi SDS-PAGE BIAEEET/EE - [B 2 REBFSHER - (47)

kDa
192

96

>

DTT

DTT

Figure 2: SDS-PAGE
analysis of purified glucose
oxidase.

2: Fl|i} SDS-PAGE 43#t
LRI A E A ERER -
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Taking in account the results obtained from figure 1 and figure 2 the most probable

conformation of the glucose oxidase is:
R 1 K8 2 fYEERGER - T RA R a LBRVBE ?
A) A monomeric enzyme non-glycosylated.
BRHS, AR bR R -
B) A monomeric enzyme glycosylated.
RS, AR bAVREER -
C) A homodimer consisting of two monomers both glycosylated.
R[EE orhe - WEEAS A AL -
D) A heterodimer consisting of two subunits one of them glycosylated.

ReFE othe > Hh— (B AEE(L -

MARK THE CORRECT ANSWER.

AT IR ZEHTZERGIFT X

1A B 1c D
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