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ANNEXE I

AUTOMATISATION DES TESTS ENZYMATIQUES, DU TRAITEMENT DE LA PATE
ET DU CRIBLAGE DES MUTANTS DE PGS :

PROTOCOLES DE PREPARATION, PROGRAMMES
ET EXEMPLES DE DONNEES OBTENUES

a) Dosage initial de I'activité de la PG

b) Test d'activité enzymatique dans une solution tampon
C) Test de stabilité enzymatique dans une solution tampon
d) Dosage préliminaire du PGA dans la pate

e) Criblage des mutants dans une solution tampon

f) Criblage de 4 ou 40 mutants dans la pate

g) Test de stabilité dans la pate
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ANNEXE Ia
Protocole de préparation

Dosage initial de I'activité de la PG

(avec dilution faite par le technicien)

Dilutions a partir de 'enzyme purifiée et concentrée dans du tampon acetate 50mM pH
5,0

Note: Le robot redilue par 4

dilution

Dilutions: Tampon (ul) Enzyme (uL) Volume total totale

1ds 25 336 14 [tré] 350 1 ds 100
1 ds 37.5 219 6.0 [tré] 225 1 ds 150

1 ds 50 343 7.0 |tré] 350 1 ds 200
1ds 75 296 4.0 |tré] 300 1 ds 300
1 ds 100 300 100 [1/25] 400 1 ds 400
1 ds 150 200 100 [1/50] 300 1 ds 600
1 ds 200 100 100 [1/100] 200 1 ds 800
1 ds 250 175 75 [1/75] 250 1 ds 1000

ou
dilution

Dflutions: Tampon (UL} Enzyme (ul} Volume total totale

1 ds 50 540.5 9.5 [tré] 550 1 ds 200
1 ds 75 370 5,0 [tré] 375 1 ds 300
1 ds 100 200 200 [1/50] 400 1 ds 400
1 ds 150 200 100 [1/50] 300 1 ds 600
1 ds 200 100 100 [1/100] 200 1 ds 800
1 ds 250 175 75 [1/75] 250 1 ds 1000
1 ds 300 100 100 [1/150} 200 1 ds 1200
1 ds 375 160 40 [1/75] 200 1 ds 1500

Courbe étalon : 0, 1,25, 2,5, 3,75, 5,0, 6,25, 7,5 et 10mM (1" colonne de la plaque)
L’échantillonnage est pris aux temps 0,2,4,6,8,10,12 et 14 minutes. En général seule
la pente initiale (0 a 10 minutes) est conservée pour les calculs d’activité.

INCUBATEURS A PARTIR

Celui de droite (position A6) a 50°C (53,7 °C) et un autre a 110°C (si bloc double) ou a
115°C (si bloc simple) avec aluminium dessus.
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SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

*

Il est important que ces volumes minimum soient respectés sinon le robot va
pipeter de I'air

A6 (Plaque dans lincubateur a 50°C)

600uL d’H,O dans les colonnes 1, 3 et 4, la réaction enzymatique sera faite
dans la colonne 2

B5 (Plague Axygen 1,2 mL)

750uL Acide galacturonique (GA) 40mM (mw=212,16g) colonne 2 rangée 1

* doit étre récupére

200uL Dilutions de I'enzyme dans du tampon acétate qui sera rediluée Vs par le
robot (colonne 4)

B4 (Réservoir “Quarter™

10mL Tampon acétate 250mM pH 5,0 (B) * doit étre récupé
10mL Tampon acétate 50mM pH 5,0 (C) * doit étre récupé
10mL PGA 1% dans H,O autoclavé 5 minutes (D) * doit étre récupé

A5 PAHBAH Frais

80mL PAHBAH (0,4g para hydrobenzoique acid + 40mL NaOH 1M + 40mL

H.0)

e peut étre fait une fois le programme parti.

e prendre un « aliquoteur » et aliquoter 1mL par puit dans une plaque
96 puits de 2mL (Axygen-polyprop.) (colonnes 2 a 10)

Mettre 1 mL d’H,O dans les colonnes 1, 11 et 12

e Le robot prendra une pause et indiquera le moment de mettre la
plaque sur la station de travail. Appuyer sur OK pour continuer le
test.

UTILISATION DES EMBOUTS
3 boites de P250
Position A3 P250 Seulement 1 colonne utilisée

Position A4 Test tips
Position B3 Tips seuls 1 colonne utilisée
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Biomek 2000 Worksurface
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50mM pH 5,0

MANIPULATION DE PLAQUE A FAIRE
Avec des gants,
1. Prendre la plaque en A5
2. Mettre la plaque a 110°C pour 10 minutes
3. Vortexer et mettre sur glace + H,O 10 minutes

TRANSFERT DE PLAQUE
1. Choisir le protocole « Transfert DOSAGE »
2. Mettre 3 colonnes de tips en B4, la plaque en B5 et une plaque de
polycarbonate propre en B6

= Biomek 2000 Worksurface
|7:IIIIIC::' ':]IIIII:::X
— —
e —— s L e
|
AO0000000000
| 000000000000
200000000000
0O00G0000000
SC0000000000
S00500000000
00000000000
Q00000000000
e —_—
e e
Setup




206

ENREGISTREMENT DES DONNEES

1.

el

Ouvrir le lecteur de plaque et I'ordinateur du lecteur de plaque au moins 15
minutes a l'avance.

Ouvrir le logiciel Spectro

Choisir le programme PAHBAH (lecture a 405nm — 600nm)

Apres la lecture des échantillons, transférer les données avec un cut and
paste dans le fichier excel dans dossier/ labo
beauregard/vicky/template/template Dosage 1ds100 a 1ds1000 ou 1ds200 a
1ds1500.

DUREE DU PROTOCOLE : 24 min. + 10 min. 2 110°C + 10 min. sur glace + H,O

+ 3 minutes transfert et 3 minutes lecture

Total : 50 minutes
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Programme

Dosage initial de I'activité de la PG

gﬂiovfm-ks Method Edit - [ <PECTINASEZ > Dosage initial]
. Method Edit View Configure Transfer Control Device Options Window Help

D& % &% @0 aaw 1|1 v & 2

JInitial Configuration

{ Incubateur droit a 50°C

| Remplir les réservoirs :

/ 10mL de tampon acétate 250mM pH 5.0

! 10mL de tampon acétate 50mM pH 5.0

! 10mL de PGA 1% eau

! au moins 750 ul de GA 4A0mM

! 500ul d'enzyme purifiée et concentrée dans acétate 50mM pH 5,0

! 100mL de PABAH frais

Reset Tip Rack at A3 to A1 (0 tips used)

Reset Tip Rack at B3 to A1 [0 tips used]

Reset Tip Rack at A4 to A1 [0 tips used]

System: Pause until cancelled, Message, Alarm

! Préparation du dosage initial

Pipette 160.00 pl from B4 to A6 using MP200 - P250

Pipette 160.00 pl from B4 to A6 using MP200 - P250

Pipette 160.00 pl from B4 to A6 using MP200 - P250

Pipette 200.00 pl from B4 to B5 using P200L - 1 embout a la fois

Pipette 200.00 pl from B4 to B5 using P200L - 1 embout 3 la fois

Pipette 90.00 pl from B4 to B5 using P200L - 1 embout a la fois

Pipette 200.00 pl from B4 to B5 using P200L - 1 embout a la fois

Pipette 200.00 pl from B4 to B5 using MP200 - P250

| Préparation des étalons

Pipette 75.00 j1l from B4 to B5 using P200L - 1 embout a la fois

Pipette 65.63 yl from B4 to B5 using P200L - 1 embout a la fois

Pipette 56.25 pl from B4 to B5 using P200L - 1 embout a la fois

Pipette 46.88 pl from B4 to B5 using P200L - 1 embout 3 la fois

Pipette 37.50 jl from B4 to B5 using P200L - 1 embout a la fois

Pipette 28.13 pl from B4 to B5 using P200L - 1 embout a la fois

Pipette 18.75 pil from B4 to B5 using P200L - 1 embout a la fois
ip Change

Pipette 9.38 pl from B6 to B5 using P200L - 1 embout a la fois
ip Change

Pipette 18.75 jl from B6 to B5 using P200L - 1 embout a la fois
ip Change
ipette 28.13 pl from B6 to B5 using P200L - 1 embout a la fois
ip Change

Pipette 37.50 pl from B6 to B5 using P200L - 1 embout a la fois

ip Change




Pipette 46.88 [l from B6 to B5 using P200L - 1 embout a la fois
Tip Change

Pipette 56.25 il from B6 to B5 using P200L - 1 embout a la fois
Tip Change

Pipette 75.00 pl from B6 to B5 using P200L - 1 embout a la fois
Pipette 75.00 pl from B4 to B5 using MP200 - P250

Tip Change

Pipette 150.00 pl from B4 to B5 using MP200 - P250

Tip Change

Pipette 150.00 pil from B4 to B5 using MP200 - P250

Tip Change

Pipette 120.00 pl from B4 to A6 using MP200 - P250

System: Pause until cancelled, Message, Alarm

il Test

Pipette 50.00 pl from B5 to AS using MP200 - Test tips

Pipette 60.00 pl from B6 to B5 using P200L - 1 embout a la fois
Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Tip Change

Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Pipette 200.00 pl from B5 to B5 using P200L - 1 embout a la fois
Pipette 120.00 pl from B5 to A6 using MP200 - Test tips

Pipette 50.00 pl from A6 to AS using MP200 - Test tips

System: Pause for = 00:01:37

Pipette 50.00 il from A6 to AS using MP200 - Test tips

System: Pause for = 00:01:24

Pipette 50.00 pl from A6 to A5 using MP200 - Test tips

System: Pause for = 00:01:25

Pipette 50.00 pl from A6 to AS using MP200 - Test tips

System: Pause for = 00:01:25

Pipette 50.00 pl from A6 to A5 using MP200 - Test tips

System: Pause for = 00:01:26

Pipette 50.00 pl from A6 to AS using MP200 - Test tips

System: Pause for = 00:01:25

Pipette 50.00 pl from A6 to A5 using MP200 - Test tips

System: Pause for = 00:01:26

Pipette 50.00 pl from A6 to AS using MP200 - Test tips

System: Pause for = 00:01:25

Pipette 50.00 il from A6 to A5 using MP200 - Test tips

System: Pause for = 00:01:26

Pipette 50.00 pl from A6 to A5 using MP200 - Test tips

System: Pause for = 00:01:26

Pipette 50.00 pl from A6 to AS using MP200 - Test tips

System: Pause for = 00:01:25

Pipette 50.00 pl from A6 to A5 using MP200 - Test tips

System: Pause until cancelled, Message, Alarm

System: Message until cancelled

END

208



| & <PICTINAST > Translerl ilosage
| Initial Cantignratinn
i3ysiem: Pause unlil ancelled, Message, Alarm
iReset Tlp Hack a1 B3 to A1 [0 tips used|
IPipetie 200.00 i from B4 to BS using MP200 - P250
ITip Change

Pipetie 200.00 pl from B4 to BS using MP200 - P250

ITlp Change
Pipetie 200.00 pl from B4 to BS using MPZ00 - P250
Sysiem: Message until cancelled, Alarm

END
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Dosage initial (données)

Date:
protéine:
Produite le :

Exprimée dans :
mL de surnageant :

Concentré :

14-Nov-05

pSc

08-Nov

INVSc
200
5.7142857 fois
134.7

mg/L de protéines totales :

Tampon: acétate 50mM pH 5,0

Mesure absorbance 405-600 nm

dilution

1ds 50

1ds 100
1ds 150
1 ds 200
1ds 300
1 ds 400
1 ds 600
1 ds 800

Absorbance

0
0.508
0.482
0.343
0.357
0.303
0.319
0.293
0.294

Absorbance

0.9 1
0.6 -
0.3

1.5
1.2

0

2
1.185
1.125
0.701
0.782
0.473
0.604

0.47
0.382

Température :
Induction:

Vecteur:

2.5

4
1.323
1.242
0.843
0.925
0.633
0.746
0.647
0.517

y = 0.1097x + 0.2752
R? = 0.9958

6
1.434
1.413
0.965
1.069
0.731
0.827
0.756
0.595

50°C

pYes

Courbe étalon

8
1.544
1.458
1.029
1.087

0.79
0.881
0.844
0.674

7.5
concentration GA (pmol/mL)

Absorbance en fonction du temps

e B

L [

4

e B

6

e e

8

[T

10

Temps (minutes)

Il e B

12

GA [pmol  Abs.
0 0.306
1.25 0.408
2.5 0.513
3.75 0.688
5 0.802
6.25 0.967
7.5 1.131
10 1.364
10 12 14
1.635 1.73 1.918
1.585 1.693 1.783
1.148 1.331 1.421
1.234 1.419 1.523
0.917 1.058 1.182
1.01 1.153 1.282
0.978 1.083 1.126
0.801 091 0.983
¢ 1ds50
S ®1ds100
¢ Alds150
§ +1ds200
u
H 1 ds 300
A 1 ds 400
¢ 1 ds 600
14 m 1 ds 800
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Concentration en pmol

dilution

1ds S0

1ds 100
1ds 150
1ds 200
1ds 300
1ds 400
1ds 600
1ds 800

Concentration (pmol/mL)

Concentration (pmol/mL)

12
¢ 1ds50
g M1ds100
+1ds 150

9

0
2.348
2.111
0.844
0.972
0.479
0.625
0.388
0.397

2
8.518
7.971
4.107
4.845
2.029
3.223
2.002
1.199

4
9.776
9.038
5.401
6.149
3.487
4.517
3.615
2.430

6
10.788
10.596

6.513
7.461
4.380
5.255
4.608
3.141

8
11.790
11.007

7.096
7.625
4.918
5.748
5.410
3.861

10
12.620
12.164

8.181
8.965
6.076
6.923
6.632
5.018

12
13.486
13.148

9.849
10.651
7.361
8.227
7.589
6.012

Concentration pmol en fonction du temps 1/50 a 1/200

Concentration pmol en fonction du temps 1/300 a 1/800

| #1ds 200

= 1 ds 300

A1ds400
¢ 1ds600
m1ds800

y=1.7317x + 2.9099

R* = 0.8623

y=0.7592x + 1.1275

4

Temps (minutes)

R? = 0.9282

hj

= 0.5832x
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14
15.199
13.969 pente :
10.669 0.1097
11.599 b:
8.491 0.2504
9.402
7.981
6.677

y=1.8571x + 3.1667
R? = 0.8728

y = 0.6581x + 0.6198

R".

+ 0.8215

R? = 0.986

6

8

Temps (min)

= (0.9865

R? = 0.9956

10

y = 0.4627x + 0.3749

12



PSC 8 novembre 2005

Dilutions Inverse

1ds50

1ds 100
1ds 150
1ds 200
1ds 300
1ds 400
1 ds 600
1 ds 800

50
100
150
200
300
400
600
800

Pente
1.8571
1.7317
0.9151
1.0386
0.6581
0.7592
0.5832
0.4627

U/mL
16.25
30.30
24.02
36.35
34.55
53.14
61.24
64.78

U/mg
120.64
224.98
178.33
269.87
256.50
394.54
454.61
480.91

1 ds 700 serait correcte
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ANNEXE Ib
Protocole de préparation

Test d’activité de la PG dans une solution tampon

Le robot effectuera une dilution 1 dans 20 a partir de I'enzyme diluée a 15 +5 U/mL
selon le dosage dans le tampon acétate 50mM pH 5,0

Le test est effectué en triplicata (3 plaques). Les 5 premiéres colonnes sont la courbe
étalon et les colonnes 6 & 11, I'échantillonnage aux temps 0, 3, 6, 9, 12 et 15 minutes.

Courbe étalon : 0, 2,5; 5,0; 7,5 et 10mM

INCUBATEURS A PARTIR

Celui de droite (position A6) a la température souhaitée et 1 bloc double a 110°C et 1
bloc simple a 115°C les deux avec aluminium dessus.

Températures généralement mesurées
50°C, 52°C, 54°C, 56°C, 58°C, 60°C

Tampon utilisé : Acétate/Bis-Tris 100mM (concentration constante)

pH mesurés (exemple)
pH 45,475, 5,0, 5,25, 5,5, 5,75, 6,0, 6,25

Enzyme utilisée
Pectinase purifiée et concentrée dans du tampon acétate 50mM pH 5,0,
préalablement dosée et diluée dans I'acétate 50mM pH 5,0 pour obtenir une activité
de 15 +5 U/mL.

SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

w*

Il est important que ces volumes minima soient respectés sinon le robot va pipeter
de lair.

Plague de préparation de 96 puits de 2mL (B3) (Axygen-polypropylene)

Tampons 1mL de chacun des 8 tampons 5X dans la colonne 4
Tampons 1mL de chacun des 8 tampons 1X dans la colonne 1
mis avec le dipenseur eppendorf en position 5
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PGA1% 1,6mL de PGA 1% dans les colonnes 2 et 3, * doit étre récupéré
mis avec le dipenseur eppendorf en position 8

GA 40mM 600uL d'acide galacturonique (GA) 40mM dans la colonne 5 * a récupérer
mis avec le dipenseur eppendorf en position 3

Enzyme 300uL d’enzyme diluée dans I'acétate 50mM pH 5,0 pour une concentration
finale de 20U/mL dans la colonne 11 * doit étre récupéré

Plague en A6 (1.2mL Axygen-polypropylene)

Mettre 600uL d’H,O dans les colonnes 4 et 5

PAHBAH Frais (2mL Axygen-polypropylene)

270mL 1,35¢ para hydrobenzoique acid + 135mL NaOH 1M + 135mL H,0

e peut étre fait une fois le programme parti.
e prendre un « aliquoteur » et aliquoter 1TmL par puit dans 3 plaques
96 puits de 2mL (Axygen-polyprop.) (colonnes 1 a 11)
+ mettre 1mL d’H,O dans colonne 12
e prendre Le robot prendra une pause et indiquera le moment de
mettre les plaques sur la station de travail. Appuyer sur OK pour
continuer le test.

= Biomek 2000 Worksurface

’ 200000
| |Q0QQC 20000 0L
(QOQOC 200000C

Colonnes 1a5et 11
Setup (voir protocole)
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UTILISATION DES EMBOUTS

3 boites pleines de P250 Position A3, A4, A5
2 colonnes de tips P250 Position B2*

* Sion fait 1 test 1 dosage

Mettre un rack en B2 avec les colonnes 1 et 2 ; 5, 6, 7 et 8 pour les 3 premiers tests de la
journée, ensuite prendre des

racks avec les colonnes 5 a 8 de remplies. Le robot prendra les colonnes 1 et 2 pour le
premier test. Ensuite, il prendra

toujours les colonnes 7 et 8 aux autres tests puisqu'ils seront faits aprés des transferts de
plaques qui prendront 6

colonnes d’un autre rack. Donc, le méme rack servira plusieurs fois, il suffit de le changer de
bord lorsque nécessaire.

*Si on fait deux tests deux dosages :

Mettre un rack en B2 avec les colonnes 1 a4 et 7 a 10 pour les 4 premiers tests de la
journée, ensuite prendre des

racks avec les colonnes 7 a 10 (tests 5 et 6) et 7 a 10 (si tests 7 et 8, on vire le rack de bord).
Le robot prendra les colonnes 1 a 4 pour les deux premiers tests. Ensuite, il prendra toujours
les colonnes 7 a10 pour tous les autres tests, puisqu'ils seront faits aprés des transferts de
plagues qui prendront 6 colonnes d’un autre rack. Donc, le méme rack servira plusieurs fois,
il suffit de le changer de bord lorsque nécessaire.

MANIPULATION DES PLAQUES A FAIRE (3 fois)
Avec des gants,
1. Prendre la plaque en B5
2. Mettre la plaque a 110°C pour 10 minutes
3. Vortexer et mettre sur glace + H,O 10 minutes

TRANSFERT DE PLAQUE ]
Choisir le protocole « Transfert ACTIVITE»

Mettre les plaques 1, 2 et 3 en A3, A4 et A5 et des plaques de polycarbonate
propres en B3, B4 et BS

= Biomek 2000 Worksurface

000000000000
SO000000000
600000000000
006000000000
530000000000
000000000000
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ENREGISTREMENT DES DONNEES (3 fois)

1. Ouvrir le lecteur de plaque et 'ordinateur du lecteur de plaque au moins 15 minutes
a l'avance.

2. Ouvrir le logiciel Spectro

Choisir le programme PAHBAH (lecture a 405nm — 600nm)

4. Apreés la lecture des échantillons, transférer les données avec un cut and paste
dans le fichier excel dans dossier/labo beauregard/vicky/template/template activité
moy abs.

(98]

DUREE DU PROTOCOLE : 40 Minutes

40 minutes + 10 minutes a 110°C + 10 minutes sur glace + H,O + 10 minutes pour le
transfert des plaques suivi de la lecture des plaques (10 minutes)

Total de 1 test = 1Th20 ou 1h40

Note : Si un autre test est parti immédiatement a la suite d'un précédent pendant que
les plaques chauffent... 2 tests peuvent prendre 2h.
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Programme

Test d’activité de la PG dans une solution tampon

47 BioWarks Methad Edil | =PLC 1IMASE= | est d'activite]
[l method Ede vew configue Trangfer Conrol Device Cptions window Help

y(m] mio] alale] 1] 1] v+ &] e

i Initial Cantiquratinn
L Incubateur drolt 2 50'C
Remplir la plaque de préparation ;
1 mLjpuil des diflérents tempona 1x dans colonne 1
1 mljpuil des différents tempons 5x dans coalonne 4
ImLjpuh de PGA 15 dans¢ colonnes 2 e13
600uljpult de GA 40mM dans colonne &
300ul/puil d’enzyme purifige et diluBe dans acétate 50mM pH 5,0 colonne 11
it} 270ml de PABAH frais [1.35g]
[Recet Tip Rack at A3 to A1 [0 Ups used]
IReset Tip Rack at A4 to A1 [0 Ups used]
IReset Tip Rack at AG to A1 [0 tips used)
|System: Pause unlil cancelled, Mezsage, Alarm
Ly Préparation du dosage Inital
|PIpette 200.00 ! from B3 10 A6 using MF200 - Test no.3
IPipette 200.00 Wl from B3 1o Ab using MFZDD - Tesl no.3
{Pipctte 200.00 pl from B3 {0 A6 using MP200 - Tesi no.3
{Plpette 200.00 pl from B3 10 A6 using MFP200 - Test no.3
{PIpette 200.00 (il from B3 10 A6 using MP200 - Test no.3
(Pipette 2(10.110 Kl from B3 1o Ab using MF2UU - Tes! no.3
ip Change
{PIpette 200.00 pl from B3 10 B3 using MP200 - Test no.3
iPIpette 2010.00 |l from B3 10 B3 using MP200 - Test no.3
IPipette 75.00 Yl from B3 1o B3 using MP200 - Test no.3
{Pipette 56.25 pl from B3 1a B3 using MP200 - Test no.3
{PIpette 37.50 pl from B3 10 B3 uelng MP200 - Test no.3
iPIpette 18.75 |l from B3 10 B3 using MP200 - Test no.3

Pipatta 75.00 pl from B3 10 B3 using MPZ20D - Test no.]l
Pipette 200.00 pl from B3 {0 B3 using MP200 - Test no_1

Plpene 100.00 pl from B3 10 B3 using MP200 - Test no.1

{Pipette 100.00 pl from B3 10 B3 using MP200 - Test no.1
ITlp Chanpe

IPipette 75.00 |l from B3 1o B3 using MPZ200 - Test no.1
|Pipette 200.00 pl from B3 10 B3 using MP200 - Test no.1
{Pipette 100.00 pl from B3 10 B3 using MP200 - Test no.1
iTlp Change



ip Change
pette 75.00 pl from B3 to B3 using MP200 - Test no.1
petie 200.00 pl from B3 o B3 using MP200 - Test no.1
pewe 100.00 pl from B3 ta B3 ucing MP2010 - Test no.1
p Change
pette 75.00 il irom B3 to B34 using MP200 - Test no.1
peite 150.00 pl fram B3 bo B3 using MP200 - Test no.1
pette 150.00 pl from B3 to B3 ucing MP200 - Test no.1
pette 18.75 |l from B3 w B3 using MP200 - P250
pette 37.50 Wl from B3 to B3 using MP200 - Test no.1

pette 56.25 pl from B3 to B3 using MP200 - Test no.2
petie 7500 pl from B3 to B3 using MP200 - Test no.3
tem; Pauce untl cancelled, Message, Alarm
pette 50.0D il from B3 w BE using MP200 - Test no.2
pette 50.00 yl from B3 to B using MP200 -Test no.Z2
pctte 50.00 pl from B3 to B4 using MP200 - Test no.2
ip Change
pette 50.0D pl from B3 w BE ueing MP20[ - Test no.2
pette 50.00 il from B3 o BS using MP200 - Test no.2
pette 50.00 il ifrom B3 to B4 using MPZ0O0 - Test no.2
ip Change
petie 50.00 pl from B3 to BE using MP200 - Test no.2
pette 50.00 pl from B3 v BS using MP200 - Test no.2
pette 50.0D |l from B3 o B4 using MP200 - Test no.2
ip Change
pette 50.00 pl from B3 to BE using MP20[ - Test no.2
petie 50.00 pl from B3 to B5 using MP200 - Test no.2
pette 50.00 pl from B3 to B4 uging MP200 - Test no.2
1p Change
pette 50.00 |l irom B3 to BE using MP200 - Test no.2
pctte 5000 pl from B3 to BS uaing MP200 - Test no.2
pete 50.0D pl from B3 to B4 using MP200 - Test no.2
Test
lem. Pause until cancelled, Message, Alarm
pctte 100.00 pl from B3I to A6 using MP200 - Test np.d
ip Change
pette 100.00 pl from B3 to A6 using MP200 - Test np.3
[TMp Change
Fipett= 100.00 pl from B3 to A using MP200 - Test no.3

Pipette 100.00 pl from B3 to B3 using MP20D - P250D

Fipette 100.00 pl from B3 to A6 using MP2D0 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test noe.1
Fipette 100.00 pl from B3 to Ab using MP200 - Test no.2
Plpette 50.00 Jil from A6 to BS using MP20D - Test no.2
rlpeue 100.00 |l from B3 to A6 using MP2D0 - Test no.3

Plpette 50.00 pl fram 46 ta B4 using MP2010 - Test no 3
System: Pause for = 00:00:52
Pipctte 50.00 pl from A6 to BE using MP20D - Test no.1
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System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to BE uging MP20D - Teal
Syctem: Pauce for = 00:00:17

Plpette 50.00 Ul from A6 to B4 using MP20D - Test
Syesten: Pause for = 00:00:44

Plpete 50.00 pl from Af to BE using MP200 - Test
System: Pause for = 00:00:17

Pipette 50.00 pl from A6 to BS using MP20D - Test
System: Pause for = 00:00:16

Pipette 50.00D pl from A6 to B4 uaing MP20D - Test
Syctem: Pauce for = 00:00:414

Plpette 50.00 Ll from A6 to BE using MP200 - Test
Syetem: Pauce for = 00:0016

Plpette 50.00 pl from A6 to BS using MP200 - Test
System: Pause for = 00:00:17

Pipcttz 50.00 pl from A6 to B4 using MP20D - Test
System: Pause for = 00:00:44

Pipette 50.0D pl from Ab to BE uaing MP200D - Teal
Syctem: Pauce for = 000016

Plpette 50.00 Ll from A6 to BS using MP200 - Test
Systemn: Pauce for = 00:00:17

Pipette A0.00 pl from A6 to B4 using MP200 - Test
Systrm: Pause for = 00:00:44

Pipette 50.00 pl from A6 to BE using MP200D - Test
System: Pausc for = 00:00:16

Pipette 50.00 pl from A6 to BE uaing MP20D - Teat
Syctem: Pauce for = 000017

Plpette 50.00 Ll from A6 to B4 using MP200 - Test
System: Mecssage unlll cancelled, Alarm

FND

ne.2
no.3
no.1
no.2
ne.d
no.l
nn.2
no.d
no.1
no.?
no.3
no.l
ne.2

neo.d
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& BioWorks Method Edit - [<PECTINASE» Transfurt activite].

D] _J . -"_‘lg-_ ‘l._Jl [ I J‘

vi4| & 2|

Initial Configuration

System: Pause until cancelled, Message, Alarm

Reset Tip Rack at B2 to A1 (0 tips used)

Pipette 200.00 pl from B3 to A3 using MP200 blowout - P250
' Tip Change

Plpcm: 200.00 pl from B3 to A3 using MP200 blowout - P250

| from B4 1o A4 using MP200 blowout - P250
Pipette 200.00 pl from B4 to A4 using MP200 blowout - P250
\Tip Change

|Pipette 200.00 pl from B5 to A5 using MP200 blowout - P250
Tip Change

Pipette 200.00 pl from B5 to A5 using MP200 blowout - P250
System: Message until cancelled, Alarm

END

Biomek 2000 Worksuiface

Pipette Transfer

2R -5 5.7 8 o ¥ N Ig

@OOCOOCOOO0000
QCOCO000C000
DQOOOCOO00000
OCOO0O00C0O00

QOCOO00O00000

OOOO0OO0O0000
CCOOOCOO0000
OOOOOOOOOOOO

T O M om e O e

Clear | Zoom ... Marks ..

Souice Labware Took
i [ga -
Locatior: B [MP200 blowout v |
Label: no.2 -
ey Dispense Volume:
Name: I o
200,00 i
Aspirate Liquid Level [ —3 P
Height! B0.00-:{% [Fixed  ~|  RepestPipetting
Flaas ] 9] Depth: I Enabled
I :l mm Repeat l 3
T Prewst
v Tip Touch -
Source Labware Action 1_0@ sec
* Range
» Patlan] l - Tip Handiing
mmm:| | Tip Change:
End Action: [Stop ] [NoTipChange  ~|

=
Tip Source:
EPQSO v]

Basic

__ Hen. |
| [ox ] conen |

Location: /A4
Labet: mc no.2
Name: [edwesﬁ

Dispense
Height: ] 50.0051 %  Type:
Rate: | 9 :i ]To Contain L]

v Blowout

v Tip Touch

I Mix

Destination Labware Action
s Range Replicates: it
g rre—|
Diectiorc [ |
End Action: | Stop vl
1 2 ) 4§56 7 3¢ T 7]
OOOOOOOOOOO
COOOOCOO000
81019161010101010 010,
ol OOOOOOCO0000
L elelolololelololelelee
FOOODOOCO0CO0
sl OO0OOOCOO000
HOOQOOOOCOOO00
Clear | Zoor ... [ Marks ... |

e e

|End a ioop in a method script

UM
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Test d'activité (données)

Date: 20-Nov-05 Température: 50°C
protéine: pKm dans INVSc Tampon: acétate bis-tris 100mM
Fait le: 7 et 8 novembre 2005 Dilution totale 1 ds 200
Par: Myléne Gagnon Inverse dilution 200
Concentré: 9.67 fois
mg/L de protéines totales: 133.3
(BCA)
Données des courbes étalons
pH 4,0 moyenneécarttype pH 4,25 moyenneicarttype
GA=0| 0.317 0.250 0.271 ] 0.279 0.034 0.237 0.277 0.257 | 0.257 0.020
GA=2,5 0.589 0.660 0.666 | 0.638 0.043 0.512 0.580 0.613 | 0.568 0.052
GA=5| 0.850 1.036 0976 | 0.954 0.095 0.753 0.802 0.875 ) 0.810 0.061
GA=7,5 1.119 1,170 1.179 | 1.156 0.032 0.990 1.065 1.085 | 1.047 0.050
GA=10| 1359 1489 1.355| 1.401 0.076 1.015 1.069 1.114 | 1.066 0.050
pH 4,5 moyenn¢écarttype pH 4,75 moyenneécarttype
GA=0| 0.296 0.327 0.291 | 0.305 0.020 0.334 0.320 0.294 | 0.316 0.020
GA=2,5 0.640 0.723 0.645 | 0.669 0.047 0.576 0.584 0.597 | 0.586 0.011
GA=5| 0.897 1.010 0.946 | 0.951 0.057 0.940 1.002 0.953 | 0.965 0.033
GA=7,5 1.140 1.265 1.193 | 1.199 0.063 1.093 1.373 1.200 | 1.222 0.141
GA=10| 1.183 1.324 1450 | 1.319 0.134 1.586 1.586 1.534 | 1.569 0.030
pH 5,0 moyenneécarttype pH 5,25 moyenneécarttype
GA=0| 0.322 0.330 0.305 | 0.319 0.013 0.369 0.307 0.284 | 0.320 0.044
GA=2,5 0.649 0.689 0.634 | 0.657 0.028 0.617 0.654 0.604 | 0.625 0.026
GA=5| 0.898 1.086 0.899 | 0.961 0.108 1.027 1.188 1.098 | 1.104 0.081
GA=7,5 1.106 1.243 1.245| 1.198 0.080 1.284 1443 1.334 | 1.354 0.081
GA=10| 1434 1.535 1507 | 1.492 0.052 1.566 1.716 1.602 | 1.628 0.078
pH 5,5 moyenneécarttype pH 5,75 moyenneécarttype
GA=0| 0.328 0.319 0.312 | 0.320 0.008 0.259 0.271 0.257 | 0.262 0.008
GA=2,5 0.710 0.770 0.671 | 0.717 0.050 0.688 0.723 0.665 | 0.692 0.029
GA=5| 1.107 1.196 1.171 | 1.158 0.046 1.065 1.153 1.018 | 1.079 0.069
GA=7,5 1.256 1.361 1.380 | 1.332 0.067 1.267 1462 1.278 | 1.336 0.110
GA=10| 1.603 1.703 1.435| 1.580 0.135 1.628 1.630 1.433 | 1.564 0.113
Courbes étalons
[umol]] 0 2.5 5 7.5 10
pH4,0| 0.279 | 0.638 | 0.954 | 1.156 | 1.401
pH 4,25 0.257 | 0.568 | 0.810 | 1.047 | 1.066
pH 4,5]| 0.305 | 0.669 | 0.951 | 1.199 | 1.319
pH 4,75 0.316 | 0.586 | 0.965 | 1.222 | 1.569
pH5,0| 0.319 | 0.657 | 0.961 | 1.198 | 1.492
pH 5,25 0.320 | 0.625 | 1.104 | 1.354 | 1.628
pH5,5] 0.320 | 0.717 | 1.158 | 1.332 | 1.580
H5,75 0.262 | 0.692 | 1.079 | 1.336 | 1.564




Données des absorbances

Abs. pH4,0 moyenneicart-type Abs. pH 4,25 moyenne:cart-type
t=0 | 0.247 0.254 0.215 | 0.239 0.021 0.275 0.261 0.227 | 0.254 0.025
t=3 | 0.608 0.523 0.411 | 0.514 0.099 0.782 0.609 0.366 | 0.586 0.209
t=6 | 1.095 0.872 0.745 | 0.904 0.177 1.323 0960 0.570 | 0.951 0.377
t=9 | 1487 1.266 1.012 | 1.255 0.238 1.619 1.243 0.867 | 1.243 0.376
t=12 | 1.361 1.560 1.144 | 1.355 0.208 1.817 1.528 1.021 | 1.455 0.403
t=15 | 1.906 1.790 1.313 | 1.670 0.314 1937 1.822 1.222 | 1.660 0.384
Abs. pHA4,5 moyenne:cart-type Abs. pH 4,75 moyenne:cart-type
t=0 | 0.288 0.276 0.236 | 0.267 0.027 0.297 0.286 0.243 | 0.275 0.029
t=3 | 0.811 0.493 0.315 | 0.404 0.126 0.801 0.526 0.318 | 0.664 0.242
t=6 | 1.351 0.820 0.473 | 0.647 0.245 1.307 0.998 0.510 | 1.153 0.402
t=9 | 1.597 1.097 0.672 | 0.885 0.301 1518 1.240 0.682 | 1.379 0.426
t=12 | 1.731 1.312 0.842 | 1.077 0.332 1.692 1.353 0.834 | 1.523 0.432
t=15 | 1930 1.615 1.060 | 1.338 0.392 1.805 1.611 1.025 | 1.708 0.406
Abs. pH5,0 moyenneicart-type Abs. pH 5,25 moyenneicart-type
t=0 | 0.297 0.278 0.248 | 0.274 0.025 0.294 0.282 0.264 | 0.280 0.015
t=3 | 0.710 0.512 0.328 | 0.420 0.130 0.668 0.560 0.322 | 0.441 0.168
t=6 | 1.173 0.866 0.504 | 0.685 0.256 1.055 0.916 0.513 | 0.715 0.285
t=9 | 1.393 1.173 0.701 | 0.937 0.334 1.284 1.176 0.679 | 0.928 0.351
t=12 | 1.529 1.307 0.796 | 1.052 0.361 1444 1.302 0.808 | 1.055 0.349
t=15 | 1.718 1.516 0.975 | 1.246 0.383 1.581 1.528 0.935 | 1.232 0.419
Abs. pHS5,5 moyenne:cart-type Abs. pHS5,75 moyennecart-type
t=0 | 0.294 0.278 0.256 | 0.276 0.019 0.275 0.274 0.257 | 0.269 0.010
t=3 | 0.643 0.485 0.322 | 0483 0.161 0.425 0434 0.279 | 0.379 0.087
t=6 | 1.012 0.798 0.432 | 0.747 0.293 0.697 0.670 0.367 | 0.578 0.183
t=9 | 1.224 1.071 0.581 | 0.959 0.336 0.947 0.851 0.492 | 0.763 0.240
t=12 | 1.322 1.226 0.719 | 1.089 0.324 1.134 1.027 0.590 | 0.917 0.288
t=15 | 1486 1.324 0.820 | 1.210 0.347 1.294 1.210 0.739 | 1.081  0.299
Moyenne des absorbance pour les triplicatas aux différents pH
Moyennd pH 4,0 [pH 4,25 pH 4,5 [pH 4,75 pH 5,0| pH 5,25 |pH5,5[pH 5,75
0 0.239 | 0.254 | 0.267 | 0.275 | 0.274 0.280 0.276 | 0.269
3 0.514 | 0.586 | 0.404 | 0.664 | 0.420 0.441 0.483 | 0.379
[ 0.904 | 0.951 | 0.647 | 1.153 | 0.685 0.715 0.747 | 0.578
9 1.255 | 1.243 | 0.885 | 1.379 | 0.937 0.928 0.959 | 0.763
12 1.355 | 1.455 | 1.077 | 1.523 | 1.052 1.055 1.089 | 0.917
15 1.670 | 1.660 | 1.338 | 1.708 | 1.246 1.232 1.210 | 0.990
[umol] calculée a partir des équations des courbes étalon
[umol]| pH 4,0 |pH 4,25 pH 4,5|pH 4,75 pH 5,0 pH 5,25 |pH 5,5 |pH 5,75
0 -0.859 | -0.235 | -0.679 | -0.224 | -0.639 -0.428 -0.941 | -0.867
3 1.634 | 2.938 | 0.662 | 2.909 | 0.623 0.775 0.711 | -0.014
6 5.166 | 6.436 | 3.032 | 6.856 | 2.918 2.819 2.815 [ 1.516
9 8.344 | 9.232 | 5.357 | 8.684 | 5.100 4.412 4.500 | 2.943
12 9.249 | 11.266| 7.238 | 9.842 | 6.092 5.365 5.539 [ 4.126
15 |[12.099|13.229| 9.783 | 11.340| 7.772 6.684 6.503 | 4.688
Pente:| 0.1104| 0.1044| 0.1023| 0.1239| 0.1155] 0.133786667| 0.1255| 0.1299
b: 0.3335] 0.2789| 0.3362| 0.3031| 0.3481| 0.3373 0.3941| 0.3812
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Concentration (umoi/mL)

Concentration (umol/mL)

Concentration en fonction du temps pH 4 a 5,0

| y = 0.8649x - 0.5475
' T R’ =0.0816

10 =
8 |
ly = 1.0224x - 0.0445 ®pH 4,0
R* = 0.9821 4 pH 4,25
47 o pH 4,5
2 'mpH 4,75
0 : -
12 15

Temps (min)

Concentration en fonction du temps pH 5,25 a 5,75

14 - -

12 ApHS50 y'= 0.5085x - 0.6256

104 ¢pH5,25 - R = 0.9798.
EpHS5,5

8 - || _pH 5,_75 y = 0.485% - 0.3662

6 R’ =(0.9891

4 y=0.5776x - 0.6875 B

R =0.9885
y =0.4314x - 1.0478

R?=0.9933

12 15

Temps (min)

Dosage a partir des pentes de régression
pente U/mrU/m

pH 4,0 0.8649 18
pH 4,25 0.9765 20
pH 4,5 0.7083 15
pH 4,75 1.0224 21
pH 5,0 0.5776 12
pH 5,25 0.485 10
pH 5,5 0.5085 11

pH 5,75 0.4314 8.9
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ANNEXE Ic
Protocole de préparation

Test de stabilité de la PG dans une solution tampon

Evaluer la stabilité de 'enzyme pour une température souhaitée et ce a 16 pH
différents pour une durée de 0, 2h, 1Th 1h30, 2h et 3h; puis a 6h, 12h 24h, 36h, 48h, 3j,
4j, 5j,...

Dilution 1 dans 10; puis 1 dans 20 (total de 1 dans 200) a partir de I'enzyme ajustée a
150 50 U/mL selon le dosage dans le tampon acétate 50mM pH 5,0

Courbe étalon : 0, 1,25, 2,5, 3,75, 5,0, 6,25, 7,5 et 10mM. L’échantillonnage est pris
aux temps 0,3,6,9,12,15 (18) minutes. En général seule la pente initiale (0 a 12
minutes) est conservée pour les calculs d'activité.

Températures généralement mesurées :
50°C, 55°C, 57,5°C, 60°C, 65°C

Tampon généralement utilisé : Acétate/Bis-Tris 100mM (concentration constante)

pH généralement mesureés :
pH 4.5, 4,75, 5,0, 5,25, 5,5, 5,75, 6,0, 6,25

Enzyme utilisée
Pectinase purifiée et concentrée dans du tampon acétate 50mM pH 5,0,
préalablement dosée et diluée (ou concentrée) dans I'acétate 50mM pH 5,0 pour
obtenir une activité de 150U/mL.

INCUBATEURS A PARTIR

Celui de droite (position A6) a 50°C (53,7°C) et celui de gauche (A1) a la température
souhaitée + 1 bloc double a 110°C et 1 bloc simple a 115°C les deux avec de
'aluminium dessus.

Allumer: - A1 alatempérature souhaitée
- A6 a53,7°C (prend =20 min. a s'équilibrer)
- Un bloc double a 110°C
- Un bloc simple a 115°C
- Un incubateur simple a 53,7 C pour préincubation du PGA 1%

Allumer le robot, lorsqu’il fait un toc, allumer I'ordinateur
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Pendant le 20 minutes de réchauffage des blocs :

Préparer 6 plaques de PGA 1%, mettre une en A6 et une autre en préincubation
Préparer la plaque avec les tampons pour l'incubation de la PG (la mettre en A1)
Préparer la plaque de préparation et la mettre en B3

Mettre les boites de tips, mettre les tampons acétate dans les réservoirs

Temps 0

Lorsque les incubateurs en A1 et A6 sont a la bonne température ou presque, partir le
test. Le temps zéro commence 14 minutes aprés que le programme ait été démarré,
donc les incubateurs ont encore 14 min. pour s’équilibrer.

Pendant ce 14 min. :
Préparer les plaques de PAHBAH
Aller chercher de la glace et de I'eau distillée

Aprés 9 min, une alarme va sonner pour dire d’enlever le tapis hermétique en A6
Aprés environ 13 min, enlever le tapis hermétique en A1

Une alarme sonne aprés 14 min. faire OK (enlever le tapis) et partir un timer, le temps
0 commence.

Notez qu’aussitdt qu'un test est terminé, une nouvelle plaque de PGA 1% (préincubée
a 50°%C) doit étre mise en A6. De plus, les plaques de PAHBAH doivent étre prétes
avant le début du test suivant.

Autres durées d’incubation a partir de 6h00 d’incubation

Le temps 0 des tests effectués a partir de 6h est exactement 14 minutes aprés avoir
appuye sur le bouton START (Donc, par exemple, le test de 6h doit étre débuté
5h46min aprés le premier temps zéro. L'incubateur en A6 doit étre a 53,7°C et une
plaque de PGA 1% doit étre incubée, la température doit étre équilibrée.

- 30 minutes  Allumez le robot et les 3 incubateurs (celui en A1 reste toujours
allumé).
Lorsque le robot fait toc, allumez I'ordinateur
Mettre les racks de tips en place
Mettre les tampons acétate dans les réservoirs
Préparer la plaque de préparation

-14 minutes Appuyez sur le bouton Start
Préparer les plaques de PAHBAH
Aller chercher de la glace et de I'eau distillée
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SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

*

Il est important que ces volumes minimum soient respectés sinon le robot va
pipeter de I'air

Pour tous les temps

(Préparer 6 plaques X 6 colonnes (ou 3 plagues X 12 colonnes) d’avance pour les
temps 0 a 3h et 6 colonnes pour les autres tests apres 3h)

Plague de test 1,2mL (mise dans un incubateur @ 50°C 30 min. avant le test)

PGA 1% 400ulL de PGA 1% dans les colonnes 1 a 6 avec le dispenser en
position 2 + 400uL H,O dans les colonnes 7 et 8 ou dans les colonnes
1 a 12, mais on garde un tapis hermétique sur les 6 colonnes qui sont
non utilisées pour un temps et on tourne la plaque de bord lorsque le test
est terminé pour faire le 2° temps.

PAHBAH Frais (a chaque test = aux Yzheure au début)

300mL 1,5g para hydrobenzoique acid + 150mL NaOH 1M + 150mL H,0
e peut étre fait une fois le programme parti.
e prendre un « aliquoteur » et aliquoter 1mL par puit dans 3 plaques
96 puits de 2mL (Axygen-polypropylene)
e Le robot prendra une pause et indiquera le moment de mettre les
plaques sur la station de travail. Appuyer sur OK pour continuer le
test.

Pour les temps de 0 a 3h
Réservoirs (B1)
Tampons « quarter » (C) et « quarter » (D)

20 mL de tampon acétate 250mM pH 5,0 * doit étre recupéré
20 mL de tampon acétate 50mM pH 5,0 * doit étre récupéré

Plaque de préparation de 96 puits de 1.2mL (B3) (Axygen-polypropylene)

Préparer une seule plaque pour les tests 0 a 3h, et la laisser la jusqu’a la fin.

PGA 1% 800uL de PGA 1% dans chaque puit de la colonne 1,
mis avec le dipenseur eppendorf en position 4

GA 40mM 1mL GA 40mM dans le 1*' puit de la colonne 2 - doit étre récupéré
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Plague d'incubation de 96 puits de 1,2mL (A1) (Axygen-polypropylene)

Programme stabilité Oh a 3h (50°C) = longue durée
Colonne 1 a3 900pL de 8 tampons 1X (position 4'%)
Colonne 4a 5 900pL de autres 8 tampons 1X
+ 800uL d’enzyme dans la colonne 4 de la colonne de préparation

Programme stabilité Oh a 3h (hautes températures)
Colonne 1 a3 500uL de 8 tampons 1X (position 2'2)
Colonne 4 a5 500uL de 8 autres tampons 1X
+ 600uL d’enzyme dans la colonne 4 de la colonne de préparation

Programme stabilité Oh a 2h = court (57,5°C en montant)
Colonne 1 a3 300uL de 8 tampons 1x (position12)
Colonne 4 a5 300uL de 8 autres tampons 1x
+ 400uL d'enzyme dans la colonne 4 de la colonne de préparation

Dans chacun des cas ci-dessus, mettre le méme volume d'H,O dans les colonnes 7
et 8 en A1

Note : Les transferts de plaque pour les 5 tests entre Oh et 2h se font a la main.
La pipette multi-channel est utilisée. Le transfert du test de 3h peut étre
fait par le robot.

Attention : Etalons test temps 0 : 1 colonne par plaque : p1c7, p2c1 et p3c3.
Etalons autres temps : 1 colonne par plaque : p1c12, p2c6 et p3ci2.
La méme série d’embouts est utilisée pour les étalons. 1 série d’'embouts
est utilisée pour les temps 0 a 18 min pour les pH 1 & 8 et une autre pour
les temps 1 a 15 min pour les pH 9 &4 16.

= Biomek 2000 Worksurface

ol
ﬂ!’ 2O000000DE
[alelulululalalslula]x]

[elslalululeTulaTulu]alu)
CO0O000Q00000 OOOO OOOOOOO
Ooooﬁnnnhnn AAAGAAAAA

Q00
2333 Des plaques neuves a chaque test 3000
jaluialel Q00

i e )

[slulnlsluls s]
(a]ajalalulala]

400ulL
GA 1% 50°C

fatatat nnnnnqooo

: X = Ne la préparer gu’une seule
20n{L 20mL Enlever 2 tips au début de la 11ére colonne

Acétate Acétate

250mM pH 5,0 50mM pH 5.0
i Pour le test 30 minutes mettre 1 rack

El ?;Uf EX\ZS mllzlo 212\” 1 avec 10 colonnes et le laisser la jusqu’au
Enzyme 200U/mL ¢4 Ll test de 3h (enlever les embouts non-

O Tampons 12 8 153 utilisés si le test fini avant 3h).

I Tampon 9 4 16 cdack



229

Pour chaque autre test aux temps de 6h a x jours (programme stabilité 30 minutes)

Plague de préparation de 96 puits de 1.2mL (B3) (Axygen-polypropylene)

PGA1% 200uL de PGA 1% dans chaque puit de la colonne 1,
mis avec le dipenseur eppendorf en position 1

GA 40mM 500uL GA 40mM dans le 1* puit de la colonne 2 - doit étre récupére

Réservoirs Quarter (B1)

Tampon 20 mL de tampon acétate 250mM pH 5,0 (C) * doit étre récupéré
20 mL de tampon acétate 50mM pH 5,0 (D) doit étre récupéré

= Biomek 2000 Worksurface

400uL
o PGA 1% 50°C
20ocaa00ss0s flll2e828s28e avec pipeteur pos.2
dans 6 colonnes
+ 1mL d'H,O dans
colonne 7-8
o (1 plaque par test)

k (nlalnls]
plaques neuves a chaque test gggg

uuuuuuuu eroroooouu Q000

[ DO fafetatal [atatatataatatatatalat
.

1 plaque par test & partir de 6h
4 colonnes par test moins 2 tips au début

L 20mL 20mL |
Acétate Acétate 0200uL PGA 1% ct
250mMpH 5,0 50mM pH 5,0 ® 500uL GA 40mM c2wi

UTILISATION DES EMBOUTS

Des nouveaux pour chague test : aux 30 minutes au début
3 boites pleines de P250 Position A3, A4, A5

Pour le premier test seulement
5 colonnes de P250 _ Position B2
Enlever 2 tips au début de la 1" colonne

Pour les autres tests jusqu'a 3h inclus (2 colonnes par tests sont utilisées)
1 x 10 colonnes de tips P250 Position B2

Pour chaque test a partir du test de 6h
4 colonnes de tips P250 , Position B2
Enlever 2 tips au début de la 1" colonne
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DUREE DU PROTOCOLE :

4h00 les premiers (3h30 sans le chauffage des plaques), environ 1h00 les
autres (32 minutes sans le chauffage des plaques)

MANIPULATION DES PLAQUES A FAIRE

Avec des gants,
1. Prendre les plaques en B4 (3), B5 (2) et B6 (1)
2. Mettre la plaque a 110°C pour 10 minutes
3. Vortexer et mettre sur glace + H,O 10 minutes

TRANSFERT DE PLAQUES (pour les tests a partir de 3h)

Choisir le protocole « Transfert Stabilité »
Mettre les plaques 1, 2 et 3 en A3, A4 et A5 et des plaques de polycarbonate
propres en B3, B4 et BS

Attention les courbes étalons sont transférées en premier dans les 3 plaques de
lecture

Biomek 2000 Worksurface

B1

000000000000
000000000000
Q00000000000
00Q00QQ00000
Q0000000000

000000000000

Setup I

ENREGISTREMENT DES DONNEES (3 fois)

had

Ouvrir le lecteur de plaque et I'ordinateur du lecteur de plaque au moins 15
minutes & l'avance.

Ouvrir le logiciel Spectro

Choisir le programme PAHBAH (lecture a 405nm — 600nm)

Aprés la lecture des échantillons, transférer les données avec un cut and
paste dans le fichier excel dans dossier/labo beauregard/vicky/template/
-Template stabilité-A (pour temps 0 a 1h30)

-Template stabilité-B (pour temps 2 et 3h)

-Template stabilité-C (pour temps 6 a 72h)
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Programmes

Test de stabilité de 0 a 3h
de la PG dans une solution tampon

& BioWorks Method Edit - [<PECTINASE2 > Stabilité Oh a 3h]

[ Method Edt View Configure Transfer Control Device Options Window Help

D|e(@] % &%= Blo| ala(w 1]1] v+ 8 2

Initial Configuration

/ Incubateur droit a 50°C

{ Incubateur gauche a T!C souhaitée

) 400ul/puit de PGA 1% eau dans les colonnes 1 a 6 de la plaque 1,2mL qui sera en position AB
! Remplir la plaque de préparation :

! 800ulfpuit de PGA 1% eau dans la colonne 1 de la plaque en position B3

! 1mL de GA 40mM dans le Tier puit de la colonne 2

1 1TmLJpuit des 8 différents tampons 1x dans colonnes 3, 4 et §

! 1TmL}/puit des B autres tampons 1x dans colonnes 6, 7 et 8

} 20mL de tampon Acétate 250mM dans réservoir C

} 20mL de tampon Acétate 50mM dans réservoir D

! 3mL d'enzyme dans le réservoir Al (concentrée puis diluée dans du tampon Acétate 50mM pH 5
] 3 x 100mL de PABAH frais pour que cette dilution x 1/200 donne la dilution finale
Reset Tip Rack at A3 to A1 [0 tips used]

Reset Tip Rack at A4 to A1 (0 tips used)

Reset Tip Rack at A5 to A1 (0 tips used]

Reset Tip Rack at B2 to A1 (0 tips used)

System: Pause until cancelled, Message, Alarm

System: Pause until cancelled, Message, Alarm

| Préparation

Begin Loop: Count = 3

Pipette 180.00 pi from B3 to A1 using MP200 - P250

Pipette 180.00 pl from B3 to A1 using MP200 - P250
End Loop

| Préparation des étalons

Reset Tip Rack at B2 to C3 (18 tips used)

Pipette 200.00 pl from B1 to B3 using P200L - P250
Pipette 175.00 pl from B1 to B3 using P200L - P250
Pipette 150.00 pl from B1 to B3 using P200L - P250
Pipette 125.00 pl from B1 to B3 using P200L - P250
Pipette 100.00 pl from B1 to B3 using P200L - P250
Pipette 75.00 jtl from B1 to B3 using P200L - P250
Pipette 50.00 pl from B1 to B3 using P200L - P250
Pipette 25.00 pl from B3 to B3 using P200L - P250
Pipette 50.00 pl from B3 to B3 using P200L - P250
Pipette 75.00 pl from B3 to B3 using P200L - P250
Pipette 100.00 pl from B3 to B3 using P200L - P250
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Pipette 125.00 pl from B3 to B3 using P200L - P250
Pipette 150.00 il from B3 to B3 using P200L - P250
Pipette 200.00 pl from B3 to B3 using P200L - P250
Pipette 200.00 pl from B1 to B3 using MP200 - P250
System: Message until cancelled

System: Pause for = 00:05:54

! Test 0 minute

System: Message until cancelled, Alarm

Pipette 100.00 pl from B1 to A6 using MP200 - P250
Pipette 80.00 pl from B1 to A6 using MP200 - P250
Pipette 60.00 pl from B1 to A1 using MP200 - Test no.1
Pipette 20.00 pl from A1 to Ab using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Pipette 60.00 pl from B1 to A1 using MP200 - Test no.1
Pipette 20.00 pl from A1 to Ab using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
ip Change

Pipette 60.00 pl from B1 to A1 using MP200 - Test no.1
Pipette 20.00 pl from Al to A6 using MP200 - Test no.1
Pipette 50.00 pl from Ab to B6 using MP200 - Test no.1
System: Pause for = 00:00:25

Pipette 60.00 pl from B1 to A1 using MP200 - Test no.2
Pipette 20.00 pl from Al to Ab using MP200 - Test no.2
Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
ip Change

Pipette 60.00 pl from B1 to A1 using MP200 - Test no.2
Pipette 20.00 1l from A1l to Ab using MP200 - Test no.2
Pipette 50.00 1l from A6 to B5 using MP200 - Test no.2
ip Change

Pipette 60.00 pl from B1 to A1 using MP200 - Test no.2
Pipette 20.00 1l from Al to A6 using MP200 - Test no.2
Pipette 50.00 j from A6 to B5 using MP200 - Test no.2
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:02

Pipette 50.00 jil from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:26

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3




System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B6 using MP200 - Test

System: Pause for = 00:00:22

Pipette 50.00 pl from A6 to B6 using MP200 - Test

System: Pause for = 00:00:05

Pipette 50.00 pl from A6 to B4 using MP200 - Test

System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to Bb6 using MP200 - Test

System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
ystem: Pause for = 00:00:02

Pipette 50.00 pl from Ab to B6 using MP200 - Test

System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test

System: Pause for = 00:00:26

Pipette 50.00 pl from A6 to B4 using MP200 - Test

System: Pause for = 00:00:03

Pipette 50.00 pl from Ab to B5 using MP200 - Test

System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test

System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B5 using MP200 - Test

Pipette 50.00 pl from Ab to B4 using MP200 - Test

Pipette 50.00 pl from A6 to B5 using MP200 - Test

Pipette 50.00 pl from Ab to B4 using MP200 - Test

System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B5 using MP200 - Test

System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test

System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B using MP200 - Test

System: Pause for = 00:00:02

‘Pipette 50.00 pl from A6 to B4 using MP200 - Test
fl Etalons

Pipette 50.00 pl from B3 to B6 using MP200 - Test

Pipette 50.00 pl from B3 to B5 using MP200 - Test

Pipette 50.00 pl from B3 to B4 using MP200 - Test

System: Message until cancelled, Alarm

System: Pause for = 00:01:00

System: Message until cancelled, Alarm

Reset Tip Rack at A3 to A1 [0 tips used)

Reset Tip Rack at A4 to A1 [0 tips used)

Reset Tip Rack at A5 to A1 [0 tips used]

Reset Tip Rack at B2 to A1 [0 tips used)

no.1
no.1
no.3
no.1
no.3
no.l
no.3
no.3
no.2
no.3
no.2
no.3
no.2
no.3
no.2
no.3
no.2
no.3
no.1

no.2
no.3
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fl Test 30 minutes
System: Pause for = 00:05:26
System: Message until cancelled

Pipette 100.00 pl from B1 to A6 using MP200 - P250

Pipette 80.00 pl from B1 to A6 using MP200 - P250
Pipette 20.00 pl from A1 to A6 using MP200 - Test

Pipette 50.00 pl from A6 to B6 using MP200 - Test
Tip Change

System: Pause for = 00:00:06

Pipette 20.00 pl from A1 to A6 using MP200 - Test

Pipette 50.00 pl from A6 to B6 using MP200 - Test
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from A1 to A6 using MP200 - Test

Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:38

Pipette 20.00 pl from A1l to Ab using MP200 - Test

Pipette 50.00 pl from Ab to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from A1 to Ab using MP200 - Test

Pipette 50.00 pl from A6 to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:04

Pipette 20.00 pl from Al to A6 using MP200 - Test

Pipette 50.00 pl from A6 to BS using MP200 - Test
System: Pause for = 00:00:07

Pipette 50.00 pl from A6 to Bb6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to Bb using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to Bb using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to Bb using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test

no.l
no.l

no.1
no.l

no.1
no.l

no.2
no.2

no.2
no.2

no.2
no.2

no.1
no.2
no.1
no.2
no.1l

no.2
no.1

no.3
no.1

no.3
no.1
no.3
no.1

no.3
no.1
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Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:31

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:01

Pipette 50.00 il from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
¢! Etalons

Pipette 50.00 pl from B3 to B6 using MP200 - Test no.1
Pipette 50.00 pl from B3 to B5 using MP200 - Test no.2
Pipette 50.00 pl from B3 to B4 using MP200 - Test no.3
System: Message until cancelled, Alarm

System: Pause for = 00:01:00

System: Message until cancelled, Alarm

Reset Tip Rack at A3 to A1 (0 tips used])

Reset Tip Rack at A4 to A1 (0 tips used)

Reset Tip Rack at A5 to A1 (0 tips used])

/f Test 1h

System: Pause for = 00:06:59

System: Message until cancelled

Pipette 100.00 pl from B1 to A6 using MP200 - P250
Pipette 80.00 pl from B1 to A6 using MP200 - P250
Pipette 20.00 pl from Al to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Tip Change

System: Pause for = 00:00:06

Pipette 20.00 pl from Al to Ab using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from A1l to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:38




Pipette 20.00 pl from A1 to Ab using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from Al to A6 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:04

Pipette 20.00 pl from Al to A6 using MP200 - Test
Pipette 50.00 pl from Ab to BS using MP200 - Test
System: Pause for = 00:00:07

Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from Ab to Bb using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 il from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to Bb using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from Ab to Bb using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from Ab to Bb using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from Ab to Bb using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:31

!Pipetle 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 jl from Ab to B5 using MP200 - Test
System: Pause for = 00:00:02

no.2
no.2

no.2
no.2

no.1
no.2
no.1
no.2
no.1

no.2
no.1

no.3
no.1

no.3
no.l1
no.3
no.l1
no.3
no.1
no.3
no.3

no.2

no.3
no.2

no.3

no.2
no.3

no.2
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Pipette 50.00 pl from Ab to B4 using MP200 - Test no.3
Pipette 50.00 [l from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
/f Etalons

Pipette 50.00 pl from B3 to B6 using MP200 - Test no.1
Pipette 50.00 pl from B3 to B5 using MP200 - Test no.2
Pipette 50.00 pl from B3 to B4 using MP200 - Test no.3
System: Message until cancelled, Alarm

System: Pause for = 00:01:00

System: Message until cancelled, Alarm

Reset Tip Rack at A3 to A1 [0 tips used)

Reset Tip Rack at A4 to A1 [0 tips used]

Reset Tip Rack at A5 to A1 [0 tips used]

{l Test 1Th30m

System: Pause for = 00:06:59

System: Message until cancelled

Pipette 100.00 il from B1 to A6 using MP200 - P250
Pipette 80.00 il from B1 to Ab using MP200 - P250
Pipette 20.00 pl from Al to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Tip Change

System: Pause for = 00:00:06

Pipette 20.00 pl from Al to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from Al to Ab using MP200 - Test no.1
Pipette 50.00 pl from Ab to B6 using MP200 - Test no.1
oystem: Pause for = 00:00:38

Pipette 20.00 pl from Al to Ab using MP200 - Test no.2
Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 il from Al to Ab using MP200 - Test no.2
Pipette 50.00 il from Ab to B5 using MP200 - Test no.2
Tip Change

System: Pause for = 00:00:04

Pipette 20.00 pl from Al to Ab using MP200 - Test no.2
Pipette 50.00 pl from Ab to BS using MP200 - Test no.2
System: Pause for = 00:00:07

Pipette 50.00 pl from Ab to Bb using MP200 - Test no.1
Pipette 50.00 pl from Ab to B5 using MP200 - Test no.2
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
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Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Te st
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Te st
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:31

|Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

iPipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
System: Pause for = 00:00:01

{Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to BS using MP200 - Test
Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

{Pipette 50.00 pil from A6 to B5 using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test
!Etalnns

Pipette 50.00 pl from B3 to B6 using MP200 - Test
Pipette 50.00 pl from B3 to BS using MP200 - Test
Pipette 50.00 pl from B3 to B4 using MP200 - Test
System: Message until cancelled, Alarm

System: Pause for = 00:01:00

System: Message until cancelled, Alarm

Reset Tip Rack at A3 to A1 (0 tips used)

Reset Tip Rack at A4 to A1 (0 tips used)

Reset Tip Rack at A5 to A1 [0 tips used]

no.2
no.1

no.?2
no.1

no.3
no.l

no.3
no.l
no.3
no.1
no.3
no.l
no.3
no.3

no.?2

no.3

no.2
no.3

no.?2

no.3

no.l
no.2
no.3
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! Test 2h

System: Pause for = 00:06:59

System: Message until cancelled

Pipette 100.00 pl from B1 to A6 using MP200 - P250
Pipette 80.00 pl from B1 to A6 using MP200 - P250
Pipette 20.00 pl from Al to Ab using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Tip Change

System: Pause for = 00:00:06

Pipette 20.00 pl from Al to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from A1 to Ab using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:38

Pipette 20.00 pl from Al to Ab using MP200 - Test no.2
Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from A1 to Ab using MP200 - Test no.2
Pipette 50.00 il from A6 to B5 using MP200 - Test no.2
Tip Change

System: Pause for = 00:00:04

Pipette 20.00 pl from A1l to Ab using MP200 - Test no.2
Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:07

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
Pipette 50.00 pl from Ab6 to B5 using MP200 - Test no.2
Pipette 50.00 il from Ab to B6 using MP200 - Test no.1
Pipette 50.00 pl from Ab to B5 using MP200 - Test no.2
Pipette 50.00 pl from Ab to B6 using MP200 - Test no.1
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab6 to BS using MP200 - Test no.2
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:02

Pipette 50.00 ! from A6 to B4 using MP200 - Test no.3
Pipette 50.00 pl from Ab to Bb using MP200 - Test no.1
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
Pipette 50.00 yl from AB to B6 using MP200 - Test no.1
Pipette 50.00 yl from A6 to B4 using MP200 - Test no.3
Pipette 50.00 pl from AB to B6 using MP200 - Test no.1
System: Pause for = 00:00:03
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Pipette 50.00 pl from Ab to B4 using MP200 - Test no.3

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3

System: Pause for = 00:00:31

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3

System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B5 using MP200 - Test no.2

System:. Pause for = 00:00:03

Pipette 50.00 pl from Ab to B4 using MP200 - Test no.3

Pipette 50.00 il from A6 to B5 using MP200 - Test no.2

System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3

System: Pause for = 00:00:01

Pipette 50.00 il from A6 to Bb using MP200 - Test no.2

Pipette 50.00 pl from Ab to B4 using MP200 - Test no.3

System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B5 using MP200 - Test no.2

System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3

Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2

System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B4 using MP200 - Test no.3

i Etalons

Pipette 50.00 pl from B3 to B6 using MP200 - Test no.1

Pipette 50.00 pl from B3 to B5 using MP200 - Test no.2

Pipette 50.00 pl from B3 to B4 using MP200 - Test no.3

System: Message until cancelled, Alarm

System: Pause for = 00:01:00

System: Message until cancelled, Alarm

Reset Tip Rack at A3 to A1 [0 tips used)

Reset Tip Rack at A4 to A1 [0 tips used)

Reset Tip Rack at Ab to A1 [0 tips used]

f Test 3h

System: Pause for = 00:36:59

System: Message until cancelled

Pipette 100.00 pl from B1 to A6 using MP200 - P250

Pipette 80.00 pl from B1 to A6 using MP200 - P250

Pipette 20.00 pl from Al to A6 using MP200 - Test no.1

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
ip Change

System: Pause for = 00:00:06

Pipette 20.00 pl from A1 to A6 using MP200 - Test no.1

Pipette 50.00 pl from Ab to B6 using MP200 - Test no.1




Tip Change

System: Pause for = 00:00:02
Pipette 20.00 pil from A1l to A6 using MP200 - Test
Pipette 50.00 pl from Ab to B6 using MP200 - Test
System: Pause for = 00:00:38

Pipette 20.00 il from A1 to A6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from Al to Ab using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:04

Pipette 20.00 pl from A1l to A6 using MP200 - Test
Pipette 50.00 il from AG6 to B5 using MP200 - Test
System: Pause for = 00:00:07

Pipette 50.00 pl from Ab to B6 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
Pipette 50.00 il from A6 to B6 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
Pipette 50.00 il from A6 to B6 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 il from A6 to B5 using MP200 - Test
Pipette 50.00 il from A6 to B6 using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 il from Ab to Bb using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from AG to B4 using MP200 - Test
Pipette 50.00 pl from Ab to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:31

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:01

no.1
no.1

no.2
no.2

no.2
no.2

no.2
no.2

no.1
no.2
no.1
no.2
no.1

no.?2
no.1

no.3
no.1

no.3
no.1
no.3
no.1

no.3
no.1
no.3

no.3

no.2
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Pipette 50.00 I from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B5 using MP200 - Test
Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from A6 to BS using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B4 using MP200 - Test
!}l Etalons

Pipette 50.00 pl from B3 to B6 using MP200 - Test
Pipette 50.00 pl from B3 to B5 using MP200 - Test
Pipette 50.00 pl from B3 to B4 using MP200 - Test
System: Message until cancelled, Alarm

System: Pause for = 00:01:00

System: Message until cancelled, Alarm

Reset Tip Rack at A3 to A1 [0 tips used)

Reset Tip Rack at A4 to A1 [0 tips used]

Reset Tip Rack at Ab to A1 [0 tips used)

System: Message until cancelled, Alarm

END

no.3

no.2
no.3

no.?

no.3
no.?2

no.3
no.1

no.2
no.3
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Test de stabilité (tous les autres temps)
de la PG dans une solution tampon

meWDrks Method Edit - [ <PECTINASEZ > Stabilité 1 temps]
ﬂ Method Edit View Configure Transfer Control Device Options Window Help

D@ | 4|26 =o e« 1] 1] v/ S

Initial Configuration

! Incubateur droit a 50°C
! Incubateur gauche a TC souhaitée
! 400ul/puit de PGA 1% eau dans les colonnes 1 3 b de la plague 1.2mL «
! Remplir la plaque de préparation : qui sera en position A6
{ 200ul{puit de PGA 1% eau dans la colonne 1 de la plaque en position B3
{ 500ul. de GA 40mM dans le lier puit de la colonne 2
! 1mL{puit des 8 différents tampons 1x dans colonnes 3, 4 eth
! 1mL{puit des 8 autres tampons 1x dans colonnes 6, 7 et 8
{ 20mL de tampon Acétate 250mM dans réservoir C
{ 20mL de tampon Acétate 50mM dans réservoir D
! 3 x 100mL de PABAH frais
Reset Tip Rack at A3 to A1 (0 tips used])
Reset Tip Rack at A4 to A1 (0 tips used]
Reset Tip Rack at Ab to A1 (0 tips used])
Reset Tip Rack at B2 to A1 (0 tips used])
Pipette 50.00 pl from B1 to B3 using P200L - P250
Pipette 43.75 pul from B1 to B3 using P200L - P250
Fipette 37.50 pl from B1 to B3 using P200L - P250
Pipette 31.25 pl from B1 to B3 using P200L - P250
Pipette 25.00 pl from B1 to B3 using P200L - P250
Pipette 18.75 pl from B1 to B3 using P200L - P250
Pipette 12.50 pl from B1 to B3 using P200L - P250
Pipette 6.25 pi from B3 to B3 using P200L - P250
Pipette 12.50 pl from B3 to B3 using P200L - P250
Pipette 18.75 pl from B3 to B3 using P200L - P250
Pipette 25.00 pl from B3 to B3 using P200L - P250
Pipette 31.25 pl from B3 to B3 using P200L - P250
Pipette 37.50 pl from B3 to B3 using P200L - P250
Pipette 50.00 pl from B3 to B3 using P200L - P250
Reset Tip Rack at B2 to A3 (16 tips used])
Pipette 50.00 pl from B1 to B3 using MP200 - P250
System: Pause for = 00:01:45
Pipette 100.00 pl from B1 to A6 using MP200 - P250
Pipette 80.00 pl from B1 to A6 using MP200 - P250
Pipette 20.00 pl from A1 to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
ip Change



System: Pause for = 00:00:06

Pipette 20.00 pl from Al to A6 using MP200 - Test
Pipette 50.00 pl from Ab to Bb using MP200 - Test
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from Al to Ab using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:38

Pipette 20.00 pl from Al to A6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:02

Pipette 20.00 pl from Al to A6 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
Tip Change

System: Pause for = 00:00:04

Pipette 20.00 pl from Al to A6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:07

Pipette 50.00 pl from Ab to B6 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from Ab to B5 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B5 using MP200 - Test
Pipette 50.00 pl from Ab to B6 using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from A6 to Bb using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B6 using MP200 - Test
Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from Ab to B6 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pl from Ab to B6 using MP200 - Test
Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:31

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B5 using MP200 - Test
System: Pause for = 00:00:03

Pipette 50.00 pl from Ab to B4 using MP200 - Test
Pipette 50.00 pl from A6 to B5 using MP200 - Test

no.1
no.1

no.l
no.1l

no.2
no.2

no.2
no.2

no.2
no.2

no.l
no.2
no.l
no.2
no.1

no.3
no.1l

no.3
no.1
no.3
no.1

no.3
no.1
no.3
no.3

no.2

no.3
no.2
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System: Pause for = 00:00:01
Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pi from A6 to B5 using MP200 - Test
Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B5 using MP200 - Test
System: Pause for = 00:00:02

Pipette 50.00 pl from A6 to B4 using MP200 - Test
Pipette 50.00 pi from A6 to B5 using MP200 - Test
System: Pause for = 00:00:01

Pipette 50.00 pl from Ab to B4 using MP200 - Test
i Etalons

Pipette 50.00 pi from B3 to B6 using MP200 - Test
Pipette 50.00 pl from B3 to B5 using MP200 - Test
Pipette 50.00 pl from B3 to B4 using MP200 - Test
System: Message until cancelled, Alarm

END

no.3

no.2
no.3

no.2

no.3
no.2

no.3
no.1

no.2
no.3
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ANNEXE Id
Protocole de préparation

Dosage préliminaire du PGA dans la pate

INCUBATEURS A PARTIR
Les deux incubateurs du robot doivent étre équilibrés a la température
souhaitée (indépendamment I'un de l'autre si nécessaire) avec les blocs chauffants

noirs pour les plaques de 2mL, et l'incubateur 2 places doit étre mis a 110°C avec du
papier d’aluminium sur les blocs chauffants noirs pour les plaques de 1,2mL.

SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

A2 (Réservoir “Quarter”)

4mL  d’enzyme conc. ou de surnageant (A1)...12uL sera ajouté a 1,2mL de filtrat

4mL  de tampon acétate 50mM pH 5,0 ou de surnageant inactivé 5minutes dans
I'eau bouillante si 'enzyme utilisée n'a pas été purifiée ( = blanc) (A2)

A1 et A6 (plagues axygen 2mL 96 puits en polypropylene)

1,2mL de filtrat mis avec le dispenser Eppendorf (position 6) colonnes 1a 6
1 filtrat par ligne jusqu’a concurrence de 8pH (pour une TC)

1,2mL d'eau dans les colonnes 7 et 8

pH\temps 0 0 1 230s 5 10" H,O0 H)0

4.6 1.2mL | 1.2mL | 1,2mbL | 1.2mL | 1.2mL | 1,2mL

48 1.2mL | 1.2mL | 1,.2mL | 1,2mL | 1,2mL | 1,2mL

5,0 1.2mL [ 1,2mL [ 1.2mL | 1,2mL | 1,2mL | 1,2mL

5,2 1,2mL | 1,2mL [ 12mL | 1,2mL | 1.2mL | 1,2mL

5,4 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL

56 |12mL|12mL | 1,2mL | 1,2mL | 1.2mL | 1,2mL

B

6,0 12mbL [ 1.2mL | 1.2mL | 1,2mL | 1,2mL | 1,2mL
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MANIPULATION DE PLAQUE A FAIRE

Pour chacune des plaque de 2mL... celle de gauche (A1), puis celle de droite (A6)

Lorsque I'alarme sonne (aprés presque 6 minutes du début du pipetage)
[. Mettre le tapis hermétique dessus la plaque
2. Mettre a 110°C pour exactement 2 minutes (inactivation de I'enzyme)
3. Mettre sur glace 2 minutes

UTILISATION DES EMBOUTS
1 boite de P250 Position A3 9 colonnes utilisées

Biomek 2000 Worksurface

Setup

DUREE DU PROTOCOLE : 7m30s minutes + 5 min & 110°C + 5 min. sur glace

ENREGISTREMENT DES DONNEES

Procéder a l'analyse de la demande cationique sur le détecteur de charge Mitek.
Diluer exactement 1 mL provenant d'un puit dans 9mL d’eau dd, puis titrer avec du
poly-DADMAC 0,001N. Noter les volumes de titrant obtenus dans le document Excel
approprié (gabarit existant).



Programme

Dosage préliminaire du PGA dans la pate

sed Tip Rack at A3 10 A1 (Il lips used)
Syctem: Pauce umll cancelled, Message, Alarm

syatem: Pause unlil cancelled. Message. Alarm
pette 12.00 | from A2 10 Al using MP200 - pZ 00 no.1

Svstem: Pauce for = DO:D3:56

¥ Z10 nmd
pewe 12.00 g from A2 0 A1 using MP200 - p2D0 no.1
pette 12.00 il from AZ 1o Al using MPZ00 - p2 00 no.1
pcte 12.00 pl from A2 1o A6 using MP200 - p200 on.1
pette 12.00 ul from A2 10 A6 using MP200 - p2D0 no.1
pette 12.00 |l from A2 1o Ab uging MP200 - p200 no.1
System: Pause for = D0:01:00

Pipette 12.00 pl from AZ 10 A1 using MPZ2D0 - p£D0 no.1
Syatem: Pause for = 00:01:08

Pipette 12.00 gl from A2 10 A1 uslng MP2D0 - p2D0 no.1

System: Pause for = D0:00:07

pette 12.00 [ from AZ 10 Ab using MPZ200 - p200 no.1
System: Pause for = D0:D2:07

Pipette 12.00 |1 from A2 10 A6 using MPZ2DO0 - p£D0 no.1
Gyatem: Pause for = 00:01:07

Pipewe 12.00 jul from A2 10 A6 uslng MP200 - p2D0 no.1
myatem: Pause for = DUD053

System: Message vnlil @ncelled, Alarm

System: Pauce umll cancelled, Mescage, Alarm

NO
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Dosage du PGA dans la pate (données)

Demande cationique Pate Filrat de presse machine 5
Date : 25-26 mal 2006 Date : 23 mal 2006
Techniciens : QOggy et David Echantillonnée par Danlel Laliberté
T°C A l'usine 47°C
Enzyme : Sc HN pH a l'usine 0
Préparée le [ par : 24 mai par Myléne et Yves Filtrée sur 2,5um le 23 mai 2006
Activité a 50°C: U/ml pH ajusté par / le Cindy le 24 mai 2006
Dosée BCA a: mg/L pH & 50°C au labo pH 5,65

Traitement le /par 25 mal par Myléne  avec sumageant d'enzyme non-dilué : 12ul de surnageant dans 1,2m de filtrat
(inactivation a 110°C pendant 5 minutes)

Filtrat de presse traité avec le surnageant (temps 0 = avec surnageant inactivé Smin & 100°C)
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Pl A °C Demande cationique

pH\ p o' 1 2'30 5 10" o’ o’ 1 2'30 5 10 o
4.6 1272 101.9 63.1 71.0 100.0 283.4 227.1 140.7 158.2 222.9
4.8 98.7 86.0 83.3 87.3 79.7 101.3 185.5 161.7 156.5 164.0 149.8 190.3
5.0 104.7 78.9 82.6 0.0 83.4 95.3 1854 139.8 146.3 159.5 147.7 168.9
5.2 107.0 83.2 77.2 65.6 74.1 93.0 226.8 176.4 163.6 139.1 157.1 197.0
5.4 104.3 93.7 85.3 79.7 78.6 95.7 223.8 201.0 183.0 171.0 168.7 205.4
5.6 98.2 85.5 99.5 99.0 101.8 201.9 175.8 204.5 203.5 209.2
5.8 106.7 89.5 99.3 83.3 82.0 93.3 226.3 189.9 210.6 176.8 174.0 197.9
6.0 96.6 97.8 90.7 88.7 103.4 200.2 202.7 187.9 183.9 2144

Le volume de filtrat n'était pas correct (moins que normal)

Pl e B ©f Demande cationique

pH\tempd o 1’ 2'30 5 10 o’ o 1’ 2'30 5' 10 o'
4.6 89.5 58.4 711 72.6 73.2 100.0 158.06 | 103.13 125.53 128.22 129.19 176.55
4.8 98.1 67.4 67.4 60.2 71.0 101.9 183.95 126.35 126.40 11291 133.09 191.20
5.0 102.2 82.0 81.2 79.4 97.8 176.16 141.47 140.06 136.98 168.72
5.2 97.5 87.3 79.5 80.4 102.5 176.70 158.13 143.94 145.55 185.58
5.4 100.3 84.5 84.5 76.5 735 99.7 192.72 162.34 162.36 147.04 141.27 191.70
5.6 97.0 95.6 88.1 88.8 103.0 181.89 179.43 165.21 166.62 193.30
5.8 100.6 85.2 85.5 88.0 99.4 194.81 164.99 165.45 170.42 192.37
6.0 97.9 95.8 97.5 98.1 102.1 183.58 179.54 182.70 183.95 191.34

Titrant : poly-Dadmac Lot : 04722MC Acheté chez : Sigma Cat#:  409022-1L

Préparé paC.L. le: 20 février 2006 Doséa: 0,997meq avec du PVSK 0,001N (lot # 605A) acheté chez BDG

Volume (mL) nécessaire pour titrer 1ml de filtrat traité (= dilution 1 ds 10 dans la cuvette Mutek)

M nn i En rouge = valeurs exclues % maximum de diminution de de cati

pH\ P o 1 2'30 5 10’ 0’ o 1" 2'30 5 10 o
4.6 711 67.9 721 100.0 289 321 27.9
4.8 98.4 76.7 753 73.7 753 101.6 233 24.7 26.3 24.7
5.0 103.4 80.5 81.9 90.0 81.4 96.6 19.5 18.1 10.0 18.6
5.2 102.3 85.3 783 65.6 77.2 97.7 14.7 21.7 34.4 22.8
5.4 102.3 89.1 84.9 78.1 76.1 97.7 10.9 15.1 21.9 239
5.6 97.6 90.6 93.8 99.0 88.8 102.4 9.4 6.2 11.2
5.8 103.7 87.4 85.5 83.3 85.0 96.3 126 14.5 16.7 15.0
6.0 97.2 96.8 9%4.1 934 102.8 3.2 5.9 6.6




250

Dosage du PGA dans la pate

man ioni Pate Filtrat de presse machine 5
Date : 25-26 mai 2006 Date : 23-May-06
Techniciens : Oggy et David Echantillonnée par Danie! Laliberté

T°C a Fusine 47°C

Enzyme : Sc HN pH a l'usine nd
Préparée le / par: 24 mai par Myléne et Yves Filtrée sur 2,5um le 23 mai 2006
Activité 3 50°C:  U/ml pH ajusté par / le Cindy le 24 mai 2006
Dosée BCA A : mg/L pH & 50°C au labo pH 5,65

Traitement le /par 25 mai par myléne  avec surnageant d'enzyme non-dilué : 12ul de surnageant dans 1,2mL de filtrat
(inactivation 3 110°C pendant 5 minutes}

Filtrat de presse traité avec le surnageant (temps 0 = avec surnageant inactivé Smin a 100°C)

Pl A 50° En rouge = valeurs exclues Demande cationique

pH\tem 0’ 1 2'30 5' 10’ o' o' 1 2'30 5' 10 o
4.6 99.3 70.6 720 69.6 100.7 171.45 121.92 124.26 120.24 173.83
4.8 106.5 86.5 76.7 74.5 93.5 197.66 160.54 142.45 138.35 173.70
5.0 100.8 789 81.6 79.1 9.2 183.84 143.81 148.72 144.22 180.76
5.2 97.5 92.7 88.4 81.1 89.6 102.5 169.19 160.74 153.41 140.64 155.44 177.78
5.4 105.2 80.6 82.1 76.2 94.8 211,10 | 161.82 | 164.74 152,95 | 190.34
5.6 102.1 91.7 88.3 84.4 97.9 197.69 177.54 170.92 163.25 189.38
5.8 102.0 93.1 95.8 88.8 87.6 98.0 193.74 176.81 181.90 168.67 166.40 186.13
6.0 103.5 90.1 82.1 96.3 96.5 196.31 170.96 155.78 182.69 183.09

Pla B 50° Demande cationique

pH\tempq o’ 1 2'30 5 10 o' 0’ 1 2'30 5 10 o'
4.6 9.8 90.2 88.6 82.1 100.2 184.11 166.36 163.32 15141 184.71
4.8 104.3 82.7 82.7 834 95.7 187.70 148.85 148.88 150.04 172.23
5.0 102.8 80.9 82.6 81.3 97.2 195.05 153.42 156.72 154.31 184.43
5.2 100.6 88.5 80.9 80.0 9.4 198.42 174.51 159.53 157.83 196.12
54 92.0 85.7 84.9 90.1 108.0 176.58 164.56 162.92 173.05 207.42
5.6 99.2 88.1 91.3 87.6 100.8 183.70 163.27 169.06 162.27 186.79
5.8 101.3 92.0 88.9 95.4 98.7 197.89 179.82 173.69 186.52 192.99
6.0 103.2 85.9 89.1 95.0 96.8 200.50 166.97 173:15 184.70 188.24

Le 12 uL de sumageant inactivé a été ajouté a la main aprés le traitement et non avec le robot

Titrant : poly-Dadmac Lot : 04722MC Acheté chez : Sigma Cat # :  409022-1L
Préparé pa C.L. le: 20 février 2006 Doséa: 0,997meq avec du PVSK 0,001N (ot # 605A) acheté chez BDG
Volume (mL) nécessaire pour titrer 1mL de filtrat traité (= dilution 1 ds 10 dans la cuvette Mutek)

Moyenn dupli % maximum de diminution de demande cationique
pH\temps o 1 230 5 10' o’ [+ » 2'30 5 10" o'

4.6 99.6 80.4 80.3 75.9 100.4 19.6 19.7 24.1

4.8 105.4 84.6 79.7 78.9 94.6 15.4 203 21.1

5.0 101.8 79.9 82.1 80.2 98.2 20.1 17.9 19.8

5.2 9.1 90.6 84.6 81.1 84.8 100.9 9.4 154 18.9 15.2

5.4 98.6 83.2 83.5 83.2 101.4 16.8 16.5 16.8

5.6 100.7 89.9 89.8 86.0 99.3 10.1 10.2 14.0

5.8 101.6 92.5 92.3 88.8 87.6 98.4 7.5 7.7 11.2 124

60 | 1033 | 880 w7 | %7 120 | 144 [Taa |




251

ANNEXE Ie
Protocole de préparation

Criblage de mutants de la PG
dans une solution tampon

Le robot effectuera une dilution 1 dans 20 a partir de I'enzyme diluée a 15 5 U/mL
selon le dosage dans le tampon acétate 50mM pH 5,0

Le test est effectué en triplicata (3 plaques). L'échantillonnage est effectué aux temps
0, 3, 6, 9, 12 et 15 minutes. Les 8 premieres réactions se retrouvent dans les 5
premiéres colonnes et les 8 autres dans les colonnes 7 a 12. La courbe étalon se
trouve a la colonne 6.

Courbe étalon: 0, 1,25, 2,5, 3,75, 5,0, 6,25, 7,5 et 10mM. L'échantillonnage est pris

aux temps 0,3,6,9,12,15 minutes. En général seule la pente initiale (0 & 12 minutes)
est conservée pour les calculs d’activité.

INCUBATEURS A PARTIR

Celui de droite (position A6) a la température souhaitée et 1 bloc double a 110°C et 1
bloc simple a 1152C les deux avec aluminium dessus.

Températures généralement mesurées : 50°C, 55°C, 57,5°C, 60°C
Tampon utilisé : Acétate/Bis-Tris 100mM (concentration constante)
pH généralement mesurés : pH 4,5, 4,75, 5,0, 5,25, 5,5, 5,75, 6,0, 6,25
Enzyme utilisée :

Pectinase purifiée et concentrée dans du tampon acétate 50mM pH 5,0,

préalablement dosée et diluée dans I'acétate 50mM pH 5,0 pour obtenir une activité
de 15 £5 U/mL.
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SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

*

il est important que ces volumes minimum soient respectés sinon le robot va
pipeter de l'air.

Réservoirs (B1) « quarter » (C) et «quarter » (D)

Tampons 20 mL de tampon 5X (500mM) - doit étre récupére
20 mL de tampon 1X (100mM) - doit &tre récupéré

Plague de préparation de 96 puits de 2mL (B3) (Axygen-polypropylene)

Enzymes 300uL de 16 mutants dilués dans I'acétate 50mM pH 5,0 pour une
concentration finale de 15 +5 U/mL dans les colonnes 1 et 2
* doivent étre récuperées

GA 40mM 600ulL d’acide galacturonique (GA) 40mM dans la colonne 3 * 4 récupérer
mis avec le dipenseur eppendorf en position 3

Plaque en A6 (1,2mL Axygen-polypropylene)

PGA 1% 400uL de PGA 1% dans les colonnes 1 a 6 avec le dispenser en position 2 +
400uL H,O dans les colonnes 7 et 8.

PAHBAH Frais (2mL Axygen-polypropylene)

300mL 1 ,5g para hydrobenzoique acid + 150mL NaOH 1M + 150mL H,0
peut étre fait une fois le programme parti.
e prendre un « aliquoteur » et aliquoter 1mL par puit dans 3 plaques
96 puits de 2mL (Axygen-polypropylene)
¢ Lerobot prendra une pause et indiquera le moment de mettre les
plaques sur la station de travail. Appuyer sur OK pour continuer le
test.

Biomek 2000 Worksurface C126: 400ul PGA 1%
7 ot R - HOO

00000000
jajelulslalulels]
yufalalslalnlslu]

QQO00Q0000
Q00000000
Q00000000
(a]a]ulululnlu uls)

Colonnes 1 et 2 : Enzymes
Colonne R - QA 40mM
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UTILISATION DES EMBOUTS

3 boites pleines de P250 Position A3, A4, A5, B2

MANIPULATION DES PLAQUES A FAIRE (3 fois)

Avec des gants,
1. Prendre la plague en B5
2. Mettre la plague a 110°C pour 10 minutes
3. Vortexer et mettre sur glace + H,O 10 minutes

TRANSFERT DE PLAQUE
Choisir le protocole « Transfert CRIBLAGE»
Mettre les plaques 1, 2 et 3 en A3, A4 et A5 et des plaques de polycarbonate

propres en B3, B4 et B5

Attention les courbes étalons sont transférées en premier dans les 3 plaques de
lecture.

Biomek 2000 Woirksuiface

00000000000

|

Bb

-]
4

DO
| julslulal
\ D000 000! i=imlnln] 2 888388

ENREGISTREMENT DES DONNEES (3 fois)

1. Ouvrir le lecteur de plaque et I'ordinateur du lecteur de plaque au moins 15 minutes
a lavance.

2. Ouvrir le logiciel Spectro

Choisir le programme PAHBAH (lecture a 405nm — 600nm)

4. Aprés la lecture des échantillons, transférer les données avec un cut and paste
dans le fichier excel dans dossier/labo beauregard/vicky/template/template criblage.

et
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DUREE DU PROTOCOLE : 40 Minutes

20 minutes + 10 minutes & 110°C + 10 minutes sur glace + H,O + 10 minutes pour le
transfert des plaques suivi de la lecture des plaques (10 minutes)
Total de 1 test = 50min.

Note : Si un autre test est parti immédiatement a la suite d’'un précédent pendant que
les plaques chauffent... 2 tests peuvent prendre 1h20.
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Programme

Criblage de mutants de la PG
dans une solution tampon

= ZPECTINASEZ:= criblage 16

Initial Configuration

}{ Incubateur droit a T°C souhaitée

U/ 400ul/puit de PGA 1% dans colonnes 1 a 6 de la plaque Ab
/f 400ul/puit d'eau dans colonnes 7 et 8 de la plaque Ab
/! 20mL tampons 1x dans réservoir en B1 position D
! 20mL tampons 5x dans réservoir en B1 position C
I/ Remplir la plaque de préparation :

I 300ul{puit colonne 1 et 2 d'enzyme purifiée et diluée dans acétate 50mM pH 5.0
/f 600ul{puit de GA 40mM dans H20 dans colonne 3
/f 400ul/puit de PGA 1% dans colonne 4

il 3 x 100mL de PABAH frais

Reset Tip Rack at A3 to A1 [0 tips used]

Reset Tip Rack at A4 to A1 (0 tips used]

Reset Tip Rack at Ab to A1 (0 tips used)

Reset Tip Rack at B2 to A3 (16 tips used]

System: Pause until cancelled, Message, Alarm

// Préparation du dosage initial

Pipette 200.00 pl from B1 to B3 using MP200 - P250
Pipette 200.00 il from B1 to B3 using MP200 - P250
Pipette 200.00 pl from B1 to B3 using MP200 - P250
Pipette 200.00 pl from B1 to B3 using MP200 - P250
Tip Change

Pipette 100.00 pl from B1 to B3 using MP200 - P250
Reset Tip Rack at B2 to C1 (2 tips used)

Pipette 100.00 pl from B1 to B3 using P200L - P250
Pipette 85.00 pl from B1 to B3 using P200L - P250
Pipette 60.00 pl from B1 to B3 using P200L - P250
Pipette 50.00 pl from B1 to B3 using P200L - P250
Pipette 40.00 pl from B1 to B3 using P200L - P250
Pipette 30.00 pl from B1 to B3 using P200L - P250
Pipette 15.00 pl from B1 to B3 using P200L - P250
Pipette 15.00 yl from B3 to B3 using P200L - P250
Pipette 40.00 pl from B3 to B3 using P200L - P250
Pipette 50.00 jil from B3 to B3 using P200L - P250
Pipette 60.00 yl from B3 to B3 using P200L - P250
Pipette 70.00 pl from B3 to B3 using P200L - P250
Pipette 85.00 pl from B3 to B3 using P200L - P250

DinatHa 100 00 0l fram R2 30 R uecina 02001 - D?2EN
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|Pipette 100.00 pl from B3 to B3 using P200L - P250
System: Pause until cancelled, Message, Alarm
iPipette 50.00 pl from B3 to B6 using MP200 - Test no.1
{Pipette 50.00 pl from B3 to B5 using MP200 - Test no.2
Pipette 50.00 pl from B3 to B4 using MP200 - Test no.3
] Test

System: Pause until cancelled, Message, Alarm

|Fleset Tip Rack at B2 to A5 [32 tips used)

iPipette 100.00 pl from B1 to A6 using MP200 - P250
(Pipette 100.00 pl from B1 to A6 using MP200 - P250
Pipette 100.00 pi from B1 to A6 using MP200 - P250
Pipette 100.00 pl from B1 to A6 using MP200 - P250
Pipette 100.00 pl from B1 to Ab using MP200 - P250
{Pipette 100.00 pl from B1 to A6 using MP200 - P250
|Pipette 100.00 pl from B3 to B3 using MP200 - P250
[Pipette 100.00 pl from B3 to B3 using MP200 - P250
:Pipette 100.00 pl from B3 to A6 using MP200 - Test no.1
!Pipette 50.00 il from Ab to B6 using MP200 - Test no.1
ip Change

Pipette 100.00 pl from B3 to A6 using MP200 - Test no.1
Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
iPipette 100.00 pl from B3 to A6 using MP200 - Test no.2
|Pipette 50.00 pl from Ab to B5 using MP200 - Test no.2
[Tip Change

iPipette 100.00 pl from B3 to A6 using MP200 - Test no.2
[Pipette 50.00 pl from Ab to B5 using MP200 - Test no.2
:Pipette 100.00 pl from B3 to Ab using MP200 - Test no.3
(Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3

! ip Change

(Pipette 100.00 pl from B3 to A6 using MP200 - Test no.3
[Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:04

|Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
|System: Pause for = 00:00:15

|Pipette 50.00 pl from A6 to B5 using MP200 - Test no.2
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to BS using MP200 - Test no.2
System: Pause for = 00:00:17

Pipette 50.00 pl from Ab to B4 using MP200 - Test no.3
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B4 using MP200 - Test no.3
System: Pause for = 00:00:05

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B6 using MP200 - Test no.1
System: Pause for = 00:00:15




Pipette 50.00 p! from Ab to B5 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from Ab to BS using MP200 - Test
System: Pause for = 00:00:17

Pipette 50.00 pi from Ab to B4 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from Ab to B4 using MP200 - Test
System: Pause for = 00:00:04

Pipette 50.00 pl from Ab to B6 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from Ab to B6 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from Ab to BS using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from Ab to B5S using MP200 - Test
System: Pause for = 00:00:17

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:04

Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B5 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to BS using MP200 - Test
System: Pause for = G0:00:17

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:15

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Pause for = 00:00:20

Pipette 50.00 pl from A6 to B6 using MP200 - Test
System: Pause for = 00:00:31

Pipette 50.00 pl from A6 to BS using MP200 - Test
System: Pause for = 00:00:32

Pipette 50.00 pl from A6 to B4 using MP200 - Test
System: Message until cancelled

END

no.2

no.?2

no.3

no.3

no.l

no.1

no.2

no.2

no.3

no.3

no.l

no.l1

no.2

no.2

no.3

no.3

no.l

no.2

no.3
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5 <PICTIHAST = Transfer| crililage

nitial Configuration
3yetem: Pauce untl cancelled, Mecsage, Alarm
Reset Tlp Rack at B2 to A1 (0 1lps useld)
petie 200.00 pl from B to A3 using MP200 blowout - P250
pette 200.00 pl from B4 to A4 using MP200 blowout - P250
ipcttc 200,00 pl fram BS W A5 using MMe0d blowouwt 25D

pette 200.00 pl from B3 to A3 using MP200 blowout - P250
p Change
petic 200.00 pl from B to A3 using MP200 blowout - P250
p Change
petie 200.00 [l from B4 to A4 using MP200 blowout- P250
ip Change
pette 200.00 pl from B4 to A4 using MP200 blowout - P250
p Change
petie 200.00 pl from BS to AS using MP200 blowout - P250
p Change
pette 2010.[10 pl from B5 to A5 using MP200 blowout- P250
stem: Measage until cancelled. Alarm
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ANNEXE If
Protocole de préparation

Criblage de 4 ou 40 mutants dans la pate

INCUBATEURS A PARTIR
Les deux incubateurs du robot doivent étre équilibrés a la température souhaitée
(indépendamment I'un de Fautre si nécessaire) avec les blocs chauffants noirs pour les

plaques de 2mL, et lincubateur 2 places doit étre mis a 110°C avec du papier
d'aluminium sur les blocs chauffants noirs pour les plaques de 1,2mL.

SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

A2 (Réservoir “Quarter”)

4mL  de tampon acétate 50mM pH 5,0 ou de surnageant inactivé 5minutes dans
I'eau bouillante si 'enzyme utilisée n’a pas été purifiée ( = blanc) (A2)

pour 4 mutants seulement
2mL  duclone 1 en B1, du clone 2 en B2, du clone 3 en C1 et du clone 4 en C2

B2 (plaques axygen 1.2mL 96 puits en polypropyléne) pour 40 mutants seulement

200uL d’'enzyme a la dilution souhaitée dans les puits 1 & 40
12ulL sera ajouté a 1,2mL de filtrat
A1 et A6 (plagues axygen 2mL 96 puits en polypropyléne

1,2mL de filtrat mis avec le dispenser Eppendorf (position 6) colonnes 1a 6
Pour 4 mutants : 1 filtrat par ligne jusqu’a concurrence de 8pH

1,2mL d’eau dans les colonnes 7 et 8

UTILISATION DES EMBOUTS

1 boite de P250  Position A3 9 colonnes utilisées pour 4 mutants
11 colonnes utilisées pour 40 mutants
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Pour 40 mutants

Blanc 1 2 3 4 5

Blanc 6 7 8 9 10
Blanc | 11 12 13 14 15
Blanc | 16 7 18 19 20
Blanc | 21 22 23 24 25

Blanc | 26 27 28 29 30
Blanc | 31 | 32 | 33 | 34 | 35
Blanc | 36 | 37 | 38 | 39 | 40

Biomek 2000 Worksurface

ansférer
2léme

Setup

Pour 4 mutants

pH Blanc Blanc 1 2 3 4 HO H.0

4,6
48
5,0
5,2
54
5,6
5,8
6,0
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MANIPULATION DE PLAQUE A FAIRE
Pour chacune des plaque de 2mL... celle de gauche (A1), puis celle de droite (A6)

Lorsque I'alarme sonne (aprés presque 6 minutes du début du pipetage)
1. Mettre le tapis hermétique dessus la plaque
2. Mettre a 110°C pour exactement 2 minutes (inactivation de I'enzyme)
3. Mettre sur glace 2 minutes

DUREE DU PROTOCOLE : 15 minutes + 5 min. & 110°C + 5 min. sur glace

ENREGISTREMENT DES DONNEES

Proceder a l'analyse de la demande cationique sur le détecteur de charge Mutek.
Diluer exactement 1 mL provenant d’'un puit dans 9mL d'eau dd, puis titrer avec du
poly-DADMAC 0,001N. Noter les volumes de titrant obtenus dans le document Excel
approprié (gabarit existant).
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Programmes

Criblage de 4 et 40 mutants dans la pate

5 sPLCIINASE = Urihlage 4

Reget Tlp Rack at A3 10 Al [0 Ups used]
petie 12.00 pl from AZ to Al using MP200 - P250
petic 12.000 pl from AZ to Al using MP200 - P250
petie 12.00 pl from A2 to A1 using MP200 - P250
petie 12.00 pl from AZ to A1 using MP200 - P250
petie 12.00 jl from A2 to A1 using MP200 - P250
petic 12.00 pl from AZ to A1 using MP200 - P250
petie 12.00 pl fram A2 to AR using MPZ00 - P250
petie 12.00 pl from A2 to A6 using MPZ00 - P250
petie 12.00 pl from A2 to A6 using MP200 - P250

petie 12, i pl from AZ to AG using MPZ00 - P250
slem: Pause for = 00:20:00

slem: Pause undil cancelled, Messege, Alarm
siem: Pause unil cancelled. Mcsange

= <PICTINAST = Crillage 40

Initial Configuration

System: Pausc until cancelled. Measape
Reset Tip Aack at AJ to AT |0 tips used|
Fipctte 12.00 pl from A2 10 A1 using MP200 - P250
Pipette 12.00 pl from B2 to Al using MP200 - P250
Plpete 12.00 Wl from BZ to Al uslng MP200 - P250
Pipette 12.00 [l from B2 to Al using MP200 - P250
Fipctie 12.00 pl from B2 to Al using MP200 - P250
Pipette 12.00 pl from B2 to Al using MP200 - P250
Plpete 12.00 I from A2 10 A6 using MP2D0 - F250
Fipette 12.00 pl from BZ to Ab using MPZ200 - P250
Pipctte 12.00 I from B2 to Ab using MP200 - P250
Pipette 12.00 pl from B2 to AB using MP200 - P250
Plpete 12.00 pl from BZ to AG using MPZ00 - P250
Pipette 12.00 pl from BZ to Ab using MPZ200 - P250
Sysiem: Pausc far = 00:20:00

System: Pause until cancelled, Message, Alarm
Sycstem: Pause untl cancelled, Message

END
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ANNEXE Ig
Protocole de préparation

Test de stabilité de la PG dans la pate

INCUBATEURS A PARTIR
Les deux incubateurs du robot doivent étre équilibrés a la température souhaitée
(indépendamment I'un de I'autre si nécessaire) avec les blocs chauffants noirs pour les

plaques de 2mL, et lincubateur 2 places doit étre mis @ 110°C avec du papier
d’aluminium sur les blocs chauffants noirs pour les plaques de 1,2mL.

SOLUTIONS A PREPARER ET QUANTITES A METTRE DANS LES RESERVOIRS

A2 (plagues axygen 1.,2mL 96 puits en polypropyléne)

400uL de tampon acétate 50mM pH 5,0 ou de surnageant inactivé 5Sminutes dans
I'eau bouillante si I'enzyme utilisée n'a pas été purifiée ( = blanc) colonne 1

200uL d’'enzyme a la dilution souhaitée dans la colonne 2 ...
12ulL sera ajouté a 1,2mL de filtrat
A1 et A6 (plaqgues axygen 2mL 96 puits en polypropyléne

1,2mL de filtrat mis avec le dispenser Eppendorf (position 6) colonnes 1a 6
1 filtrat par ligne jusqu’a concurrence de 8pH (pour une T°C)

1,2mL d’eau dans les colonnes 7 et 8

Clone 1| 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL

Clone2|12mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL

Clone 3| 12mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL

Clone4|12mL | 12mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL

Clone 5| 12mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL | 1,2mL

Clone 6 | 1,2mL 1.2mL | 1.2mL | 1,2mL | 1.2mL | 1.2mL

Clone 8| 1,2mL | 1.2mL | 1,2mL | 1,2mL | 1,2mL | 1.2mL




264

MANIPULATION DE PLAQUE A FAIRE
Pour chacune des plaque de 2mL... celle de gauche (A1), puis celle de droite (A6)
Lorsque I'alarme sonne (aprés presque 6 rminutes du début du pipetage)

1. Mettre le tapis hermétique dessus la plaque

2. Mettre a 110°C pour exactement 2 minutes (inactivation de I'enzyme)
3. Mettre sur glace 2 minutes

UTILISATION DES EMBOUTS

1 boite de P250 Position A3 9 colonnes utilisées

oonnononooooa-r :
| |00 00001 op oleme

Setup

DUREE DU PROTOCOLE : 7m30s minutes + 5 min & 110°C + 5 min. sur glace

ENREGISTREMENT DES DONNEES

Procéder & l'analyse de la demande cationique sur le détecteur de charge Mutek.
Diluer exactement 1 mL provenant d'un puit dans 9mL d’'eau dd, puis titrer avec du
poly-DADMAC 0,001N. Noter les volumes de titrant obtenus dans le document Excel
approprié (gabarit existant).
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Programme

Test de stabilité de la PG dans la pate

: BT B LaEs slacilil: Tale

nilkal Cosfigmration

Aeset Tlp Rack atAd s Al [0 tps uced)

Syatem: Pause uslll camcelled, Messape, Alanm
Sygtem: Fause uslil enmpelled. bessape. Mlamm
Ppe e CO0Zpl vom 22 2% we g APECT - 207 0 1

Pipese 12.08 U irem AZ W A1 uing WMP208 - p204 ne.i
yhem: Fause for = IRN1Z24

Fipciie 6008 plimm AZ im AR using P20 - p A a1
peme 12.00 pl irem A2 be A% using WMPZ208 - p2D8 el
pede 12.00 [ lrem AZ ko A1 using MPEW - p20W na.l
rhem: Pause for = (R0025

neme 12.08 pl irem A2 b A1 using WMPZ200 - p2D0 ne.l
pede 12.00 | irem AZ W A1 ucing P28 - p2D8 ne.
Fpciic 12.00 [lirem AZ b AT using WMPZIN - p20N ne.
Systom: Pause for = D015

Aipele 12.08 pl irem A2 be A6 uchng MPZ00 - p2 00 na.1
Syhem: Pause for = KNS

Syaiem: Mesange wrtil cancelled. Alam

Fipese 12.00 pdirem A2 wo A% using WMP200 - p20W ne.1
Aipese 12.00 |irem AZ W A6 ucing P28 - p2D0 ne.1
Syakem: Fause for = (K107

Papciie 12.08 il bmm A2 im AR using P20 - p A w1
Syeten: Pauce for = D6C0DCS3

oy atemn: Mesaoge wirtil cancelbed, Alam

Sysiem: Pause usdil cmcelind, Message, Mnmm

FRiD

- allZria= [ ]
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ANNEXE 11
SEQUENCES DE LA PG ISOLEE DE SC

Séquence nucléotidique (1086 bases)

ATGATTTCTGCTAACTCCTTGCTTATTTCCACTTTGTGCGCTTTTGCGATCGCAACACCTTTG
TCAAAAAGAGATTCCTGTACCCTAACAGGATCTTCTTTGTCTTCACTCTCAACCGTGAAAAAAT
GTAGCAGCATCGTTATTAAAGACTTAACTGTCCCAGCTGGACAGACTTTAGATTTAACTGGGT
TAAGCAGTGGTACTACTGTTACGTTTGAAGGCACAACCACATTTCAGTACAAGGAATGGAGCG
GCCCTTTAATTTCAATCTCAGGGTCTAAAATCAGCGTTGTTGGTGCTTCGGGACATACCATTG
ATGGTCAAGGAGCAAAATGGTGGGATGGCTTAGGTGATAGCGGTAAAGTCAAACCGAAGTTT
GTAAAGTTGGCGTTGACGGGAACATCTAAGGTCACCGGATTGAATATTAAAAATGCTCCACAC
CAAGTCTTCAGCATCAATAAATGTTCAGATTTAACCATCAGCGACATAACAATTGATATCAGAG
ACGGCGATTCGGCTGGTGGTCATAATACGGATGGGTTTGATGTTGGTAGTTCTAGTAACGTC
TTAATTCAAGGATGTACTGTTTATAATCAGGATGACTGTATTGCTGT GAATTCCGGTTCAACT
ATTAAATTTATGAACAACTACTGCTACAATGGCCATGGTATTTCTGTAGGTTCTGTTGGTGGC
CGTTCTGATAATACAGTCAATGGTTTCTGGGCTGAAAATAACCATGTTATCAACTCTGACAAC
GGGTTGAGAATAAAAACCGTAGAAGGTGCGACAGGCACAGTCACTAATGTCAACTTCATCAGT
AATAAAATTAGCGGCATAAAAAGTTATGGTATTGTTATCGAAGGCGATTATTTGAATGGTAAG
ACTACTGGAACTGCTACAGGTGGCGTTCCCATTTCGAATTTAGTAATGAAGGATATCACCGGG
AGCGTGAACTCCACAGCGAAGAGGGTTAAAATTTTGGTGAAAAACGCTACTAACTGGCAATGG
TCTGGGGTGTCAATTACCGGTGGTTCTTCCTATTCTGGATGTTCTGGAATCCCATCTGGATCT
GGTGCAAGCTGTTAA

Séquence primaire (361 aa)

MISANSLLISTLCAFAIATPLSKRDSCTLTGSSLSSLSTVKKCSSIVIKDLTVPAGQTLDLTGLSSGT
TVTFEGTTTFQYKEWSGPLISISGSKISVVGASGHTIDGQGAKWWDGLGDSGKVKPKFVKLALT
GTSKVTGLNIKNAPHQVFSINKCSDLTISDITIDIRDGDSAGGHNTDGFDVGSSSNVLIQGCTVY
NQDDCIAVNSGSTIKFMNNYCYNGHGISVGSVGGRSDNTVNGFWAENNHVINSDNGLRIKTVE
GATGTVTNVNFISNKISGIKSYGIVIEGDYLNGKT TGTATGGVPISNLVMKDITGSVNSTAKRVKI
LVKNATNWQWSGVSITGGSSYSGCSGIPSGSGASC*

Notes

1. La séquence surlignée en gris correspond a la séquence signal.

2. La guanine du site EcoRI (en rouge) a été remplacée par une thymine afin d’enlever le site
de restriction non-souhaité tout en conservant la valine encodé par le codon GTG/GTT.

3. Les bases nucléotidiques et les acides aminés qui sont différents par rapport au géne de Sc
correspondant au numéro d’accession NC_001142 sont soulignés et en caractére gras.

4. Les asparagines en rouge sont glycosylées (Blanco et a/. 2002; résultats du présent projet).
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ANNEXE II1
SEQUENCES DE LA PG ISOLEE DE KM

Séquence nucléotidique (1089 bases)

ATGTTITTCIGCAACACCTTATTGATCGCAGCAGCTAGTGCATTATTAGCTGAGGCTTCTCCA
TTGGAAAAGAGAGACAGTTGTACCTTGAGTGGGAAGACAGCCGGAGGTGGTTTGTCCAACTG
TGCCACGGTCACTGTCAACAACGTCGAAGTCCCATCTGGTAAGACTTTGGACTTGACAGGCTT
GCAAGACGGTGCGACAGTTAATTTCGTCGGGCAGGTTACCTTTGATTACGATGAATGGGTGG
GTCCATTGGTCTCCATCTCCGGTAACAACATCAAGGTGGTAGGTAAATCTGGCCACTTGTTAG
ATGGTGATGGTGCACGTTGGTGGGACGGGAAGGGTGACAGTGGTAAAAAGGTGAAGCCTAA
GTTCATGAGCTTGAAATTGACTGGCAACTCAGATGTCGGTGGGTTGCAAATCAAGAATACCCC
AATTCAAGCTATCTCAGTGAACTCTTGTAGTGACACTGTAATTCACGATGTCACCATTGACAAC
AGTGATGGTGACAAGGACAGCTTGGGTCACAACACTGACGGTTTCGATGTTGGTAGCGTTAA
CAACGTCACCATTGAGAACTGTCATGTCTACAACCAAGATGACTGTATCGCCGTCAACTCCGG
TACCGGTGTCTACTTCAAGAACAACTACTGTTCTGGTGGTCATGGTGCTTCCATTGGTTCAGT
CGGTCTTCGCTCAAACAATGTGGTTGACACCGTTTACTTCGAGAACAACCAAATTGTCAACTC
TGACAACGGTTTGAGAATTAAGACCATTCAAAAGGCCACTGGTTCCGTCAACAACGTGCACTT
CTTGTCCAACACTATCTCCGGCATCAGAAAGTTCGGAATTGTTGTTGAAACTGATTACAGCAA
TGGATCCACCACCGGTACCCCAGGTAGCAAGGTCCCAATCACCAACTTCGAAGTCGATGGTTT
GACTGGTTCAGTTGACTCTTCCGCTTACAGAGTCAAGATCTTGGTTGCTGGTGCTTCTAAGTG
GACTTGGAAGGATGTTGATATCACTGGTGGTTCTTCTTTCGGTTCATGTACTGGTATTCCATC
TGGTAGCGGAGICTTCTGTTAA

Séquence primaire (362 aa)

MFFCNTLLIAAASALLAEASPLEKRDSCTLSGKTAGGGLSNCATVTVNNVEVPSGKTLDLTGLQD
GATVNFVGQVTFDYDEWVGPLVSISGNNIKVVGKSGHLLDGDGARWWDGKGDSGKKVKPKFM
SLKI TGNSDVGGLQIKNTPIQAISVNSCSDTVIHDVTIDNSDGDKDSLGHNTDGFDVGSVNNVT
IENCHVYNQDDCIAVNSGTGVYFKNNYCSGGHGASIGSVGLRSNNVVDTVYFENNQIVNSDNGL
RIKTIQKATGSVNNVHFLSNTISGIRKFGIVVETDYSNGSTTGTPGSKVPITNFEVDGLTGSVDSS
AYRVKILVAGASKWTWKDVDITGGSSFGSCTGIPSGSGVFC*

Notes

1. La séquence surlignée en gris correspond a la séquence signal.

2. Les bases nucléotidiques et les acides aminés qui sont différents par rapport au géne de Km
correspondant au numéro d‘accession AJ000076 sont soulignés et en caractére gras.

3. Les asparagines en rouge sont des sites putatifs de glycosylation. L'asparagine en gras est
glycosylée (résultat obtenu lors de cette étude).
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ANNEXE IV
SEQUENCES DE LA PG DE SP

Séquence nucléotidique (1008 bases)

GCTACTTGCACAGTCAAATCTGTCGATGATGCCAAAGACATTGCAGGCTGCAGTGCGGTTACT
CTAAACGGATTTACTGTACCTGCTGGAAATACCTTAGTGTTGAATCCCGACAAGGGCGCTACA
GTTACCATGGCTGGCGATATTACATTCGCAAAAACCACATTGGACGGTCCATTGTTTACTATT
GACGGGACGGGTATCAACTTTGTTGGAGCCGATCATATCTTCGATGGAAACGGCGCTTTGTA
TTGGGATGGCAAAGGAACCAACAATGGCACTCACAAGCCTCACCCATTCTTAAAGATTAAAGG
ATCTGGTACCTACAAGAAATTCGAAGTTTTGAATAGTCCTGCACAAGCAATTTCAGTTGGCCC
AACCGACGCACACTTAACCTTGGATGGGATCACTGTCGATGATTTTGCTGGAGACACCAAAAA
TTTGGGTCACAACACTGATGGCTTCGACGTCTCTGCCAACAATGTAACTATTCAAAATTGTAT
TGTTAAGAACCAAGATGACTGTATCGCAATTAATGATGGAAATAACATTAGATTTGAAAATAA
CCAATGCTCTGGTGGCCATGGAATTTCTATTGGTTCAATCGCCACTGGCAAACATGTTTCTAA
TGTTGTCATTAAAGGTAACACGGTTACCAGATCCATGTACGGTGTCAGGATCAAAGCCCAAAG
AACTGCTACCTCTGCCTCTGTGTCCGGCGTGACCTATGACGCAAACACGATCTCTGGAATTGC
TAAATACGGCGTCTTGATTTCACAGTCTTACCCTGACGATGTTGGAAACCCTGGGACTGGTGC
CCCATTTTCTGATGTCAACTTTACTGGAGGTGCCACTACAATCAAGGTCAATAATGCTGCAAC
TAGAGTCACTGTTGAATGTGGTAACTGCTCTGGAAATTGGAATTGGTCCCAACTGACTGTCAC
CGGTGGAAAGGCTGGTACAATTAAGTCTGATAAGGCCAAGATCACTGGTGGCCAGTACTTGT
GA

Séquence primaire (335 aa)

ATCTVKSVDDAKDIAGCSAVTLNGFTVPAGNTLVI.LNPDKGATVTMAGDITFAKTTLDGPLFTIDG
TGINFVGADHIFDGNGALYWDGKGTNNGTHKPHPFLKIKGSGTYKKFEVLNSPAQAISVGPTDA
HLTLDGITVDDFAGDTKNLGHNTDGFDVSANNVTIQNCIVKNQDDCIAINDGNNIRFENNQCSG
GHGISIGSIATGKHVSNVVIKGNTVTRSMYGVRIKAQRTATSASVSGVTYDANTISGIAKYGVLIS
QSYPDDVGNPGTGAPFSDVNFTGGATTIKVNNAATRVTVECGNCSGNWNWSQLTVTGGKAGTI
KSDKAKITGGQYL*

Note
1. La séquence primaire est identique a celle encodée par 'ARNm du géne cppgl de Sp (no.

d’accession D45072) sauf que la séquence signal et le C-terminal ont été enlevés. La

séquence signal enlevée contient 24 aa soit : MTSFSSLFKLLILASATAAAPSKR. Le C-terminal

enlevé contient 44 aa soit : ADQPASNDIEEMPAQDPNDPEDPDTAMQEAEAEEAAAGNSTTSG*.
2. Les asparagines en rouge sont des sites putatifs de glycosylation.
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ANNEXE V

VECTEURS D'EXPRESSION COMMERCIAUX

a)  pBADgIII B

Carte
Site de clonages muitiple

b)  pYES2/CT

Carte
Site de clonages multiple

C) pGAPZa A

Carte
Site de clonages multiple
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*
__g* o —_E_"E_
8582525335838
SUNIZXOLAXWOTX
ATG genemss MCS myc (H

pBAD/glll
A,B,C
4.1 kb

*Frame dependent variations.
Version A contains Sac | and Ec/136 Il only.

Comments for pBAD/glll A Version B contains Nhe | only.
4145 nucleotides Version C contains Not | only.

araBAD promoter region: bases 4-276

Initiation ATG: bases 319-321

Gene lll secretion signal: bases 319-373

Multiple cloning site: bases 374-428

myc epitope: bases 427-456

Polyhistidine region: bases 472-489

rrnB transcriptional termination region: bases 595-752
Ampicillin resistance gene (ORF): bases 1032-1892
pBR322 origin: bases 2037-2710

AraC ORF: bases 3241-4139 (opposite strand)

@

¢) Invitrogen

life technologies



<@

<) Invitrogen-

life technologies
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0O, Region
1
1 AAGARACCAA TTGTCCATAT TGCATCAGAC ATTGCCGTCA CTGCGTCTTT TACTGGCTCT TCTCGCTAAC CAARACCGGTA
81 ACCCCGCTTA TTAAAAGCAT TCTGTAACAA AGCGGGACCA AAGCCATGAC AAAAACGCGT AACAAAAGTG TCTATAATCA
pBAD Forward priming site
0, Region CAPIbinding site |
= ks Lol = ] s Lo -

161 CGGCAGAAAR GTCCACATTG ATTATTTGCA CGGCGTCACA CTTTGCTATGE CCATAGCATT TTTATCCATA AGATTAGCGE
I and |y Region -

-10 RBS

- 1
241 TCGCAACTCT CTACTGTTTC TCCATACCCG TTTITTGGGC TAACAGGAGE AATTAACC
gene |l signal sequence Ncal Nhel
f 1 i -
319 ATG AAA RAA CTG CTG TTC GCG ATT CCG CTG GTG GTG CCG TTC TAT AGC CAT AGC AC CATGG
Met Lys Lys Leu Leu Phe Ala Ile Pro Leu Val Val Pro Phe Tyr Ser His Ser

Xho| Bglll Pst| Pvull Asp7181 Kpnl  EcoR| B8siB 1 Hind Ill Xba | myt epitope
| 1: — — I | ! t T _
SAGAT ;CAGCTGGTA CCATATGGGA ATTCGAAGCT TTCTA GAA CAA AAA CTC ATC TCA GARA GAG GAT
Glu Gln Lys Leu Ile Ser Glu Glu Asp

384

Sall Polyhistidine region Pme |
| =i o R !

——— — 1
456 CTG AAT AGC GCC GTC GAC CAT CAT CAT CAT CAT CAT TGA GTTTAA ACGGHTCTCCA GCTTGGCTGT
Leu Asn Ser Ala Val Asp His His His His His His ***

ATTA ARTCAGABCG CAGAAGCGGT CTGATAAAAC AGAATTI

521 71

GAGAGAAGAT TTTCAGCCTG ATAC]

mB T, and T, transcriptional terminators

601 TGGCGGCAGT AGCGCGGTGG TCCCACCTGA CCCCATGCCG AACTCAGAAG TGAAACGCCG TAGCGCCGAT GGTAGTGTGG

681 GGTCTCCCCA TGCGAGAGTA

AGGCATCARA TAAAACGAAA GGCTCAGTCG AAAGACTGGG CCTTTCGTTT
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Hind Il
Asp718 |
Kpn |
BamH |
BstX |
EcoR |
BstX |

©
V5 epit &
e @ &

Xho |
Xba |

Sac |
Not |

Comments for pYES2/CT:
5963 nucleotides

GAL1T promoter: bases 1-451
GAL 1 forward priming site: bases 414-437
T7 promoter/priming site: bases 475-494
Multiple cloning site: bases 501-594

V5 epitope: bases 607-648

Polyhistidine (6xHis) region: bases 658-675

CYCT transcription termination signal: bases 708-961

CYC1 reverse priming site: bases 725-743

pUC origin: bases 1145-1818

Ampicillin resistance gene: bases 1963-2823 (complementary strand)
URA3 gene: bases 2841-3948 (complementary strand)

2u origin: bases 3952-5423

f1 origin: bases 5491-5946 (complementary strand)

L 4

¢) Invitrogen'

life technologies
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GAL 1 promoter
TATA box

300 TTAACAGATA TATAAATGCA AAAACTGCAT AACCACTTTA ACTAATACTT TCAACATTTT

‘——> start of transcription
—

360 CGGTTTGTAT TACTTCTTAT TCAAATGTAA TAAAAGTATC AACAAAAAAT TGTTAATATA

GAL1 forward priming site 3" end of GALT promoter

1 [
420 CCTCTATACT TTAACGTCAA GGAGAAAAAA CCCCGGATCG GACTACTAGC AGCTGTAATA

T7 promoter/priming site H/nd n Asp718 | Kpnl Sacl BamH I
!
480 CGACTCACTA TAGGGAATAT T 1Al T T(‘GT ACC‘U\GCTCG GATC(‘ \CTAG TAACGGCCGC

BerX I~ EC(I)R I Bstx I Not | Xho I Xba I"
|
540 CAGTGTGCTG GAATTCTGCA GATATCCAGC ACAGT (,CGG CCGCTCGZ—\(‘T‘ CTAGAGGGCC

V5 epitope

I 1
600 CTTCGAA GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT TCT ACG
Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr
Polyhistidine region Pme |
649 CGT ACC GGT Cm' CAT CAC CAT CAC CP-.'L']TGA G'I."‘."I'lA;’l.ACCC GCTGATCCTA
Arg Thr Gly His His His His His His ***
CYC1 reverse priming site

699 GAGGGCCGCA TCATGTAATT Z—\G'_*"'_GTCA CGCTTACATT CZ—\CGCC‘PTCC CCCCACATCC

*Please note that there are two BstX | sites in the polylinker.
"The Xba | site is not unique in pYES3/CT.
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Comments for pGAPZu A
3147 nucleotides

* There is an additional restriction
site between the a-factor signal
sequence and the EcoR | site in

GAP promoter region: bases 1-483 versions B and C of pGAPZa:
o-factor signal sequence: bases 493-759 Pstlin pGAPZa B
Multiple cloning site: bases 760-828 Clalin pGAPZa C

myc epitope tag: bases 827-856

Polyhistidine tag: bases 872-889

AOXT1 transcription termination region: bases 893-1233
TEF1 promoter region: bases 1234-1644

EM7 promoter: bases 1645-1712

Sh ble ORF: bases 1713-2087

CYC1 transcription termination region: bases 2088-2405
pUC origin: bases 2416-3089

@

¢3) Invitrogen-

life technologies
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pGAPZo A MCS

361 CATTATTGCA AACCACCAGA ATCGAATATA AAAGGCGAAC ACCTTTCCCA ATTTTGGTTT
pGAP forward priming site

421 CTCCTGACCC AAAGACTTTA AATTTAATTT ATTTGTCCCT ATTTCAATCA ATTGAACAAC

481 TATTTCGAAA CG ATG AGA TTT CCT TCA ATT TTT

i 'T TTA TTC GCA
Met Arg Phe Pro Ser Tle Phe

I T
Thr Ala Val Leu Phe Ala

532 GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG

Ala Ser Ser Ala Leu Ala Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr

a-factor signat sequence

583 GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG GAT
Ala Gln Ile Pro Ala Glu Ala Val Ile Gly Tyr Ser Asp Leu Glu Gly Asp

634 TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG
Phe Asp Val Ala Val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu

¢85 TTT ATA RAT ACT ACT ATT CGCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT
Phe Ile Asn Thr Thr Ile Ala Ser Ile Ala Ala Lys Glu Glu Gly Val Ser
Xho I* Kex2 signal cleavage EcoR | Pmi | Sfil
1 = ; — e —1 | | |
736 CTC GAG AAA AGA GAG GCT GAA ?f'm GAATTCAC GTGGCCCA GCCGGCCGTC TCGGATC
Leu Glu Lys Arg Glu AlajGlu Alaj
Ste13 signal cleavage
Asp7181 Kpn I Xho | Saclt Notl Xbal myc epitope ]
) | o— i i I
793 GGTACCTCGA GCCGCGGCGG CCGCCAGCTT TCTA GAA CAA BAA CTC ATC TCA GARA GAG
Glu Gln Lys Leu Ile Ser Glu Glu
polyhistidine tag

— [ |
851 GAT CTG AAT AGC GCC GTC GAC CAT CAT CAT CAT CAT CAT TGA GTTTTAGC CTTA
Asp Leu Asn Ser Ala Val Asp His His His His His His ***

505 GACATGACTG TTCCTCAGTT CAAGTTGGGC ACTTACGAGA AGACCGGTCT TGCTAGATTC TAAT
3" AOX1 priming site

969 CAAGAGGATG TCAGAATGCC ATTTGCCTGA GAGATGCAGG CTTCATTTTT GATACTTTTT TATT

1033 TGTAACCTAT ATAGTATAGG ATTTTTTTTG TCATTTTGTT TCTTICTCG

* The Xho | site upstream of the Kex2 cleavage site is used to clone the gene of interest flush with the Kex2
cleavage site (see page 14).
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Impact of Glycosylation on Saccharomyces cerevisiae Endopolygalacturo-

nase PGU1 Activity and Stability

V. Houle'”, M.C. Gagnon”, E. Dubé™’, Y. Hurtubise' and M. Beauregardl"3’*
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cherche sur la fonction, la structure et l'ingénierie des protéines (CREFSIP), Universite Laval, Québec, Canada, G1K
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Abstract: Endopolygalacturonases are among the best selling enzymes for a number of commercial applications such as
food processing. For such enzymes, a potentially important component of production cost is glycosylation. This important
modification of endopolygalacturonase has been detected for a number of species, but its real importance has not been
thoroughly studied. Here we investigated endopolygalacturonase PGU] from Saccharomyces cerevisiae CECT 1389 pro-
duced in S. cerevisiae INVSc 1. Combinatorial mutagenesis of recombinant S. cerevesiae PGUI putative glycosylation
sites was performed, where asparagines 318 and 330 were replaced with either aspartic acid or glutamine. Electrophoretic
analysis of the different recombinant enzymes studied here demonstrates that the putative sites 318 and 330 are indeed
glycosylated when produced in S. cerevesiae INVSc 1. The optimal activity of these enzymes was detected at pH 4.5 and
55-60 °C. As for stability, all enzymes studied were less than 50% active after an incubation of two hours at 50 °C and at
pH between 4.5 and 6.0. Glycosylation did not provide any significant stabilisation of PGUI, but the replacement of Asn
330 with Gin had a deleterious effect on stability. The secondary structure spectra are characteristics of proteins mostly
composed of beta sheets. The T, values measured for PGUI1, PGUI deglycosylated with endo H. and three mutants

ranged from 53 to 55.4°C, indicating that glycosylation had no impact on PGU| conformation.

Key Words: Endopolygalacturonase, glycosylation, directed mutagenesis, Saccharomyces cerevisiea, activity, stability.

1. INTRODUCTION

Pectic substances, a major constituent of plant cell walls,
are degraded by a wide range of enzymes called polygalac-
turonases [1, 2]. Among them, endopolygalacturonases (en-
doPG) (E.C. 3.2.1.15) catalyze the random hydrolysis of a-
1.4-D-glucosidic bonds between two non-methylated galac-
turonic acid residues [3, 4]. EndoPG production has been
widely reported in plants and microorganisms. Plant en-
doPGs are important in fruit ripening and senescence [5],
whereas the microbial enzymes are deployed during infec-
tion of plants [6-8]. The presence of polygalacturonases
enzymes has been reported in different yeasts. The genes
coding for endoPG from Saccharomyces cerevisiae and
Kluyveromyces marxianus have been cloned and character-
ised [7-9]. Amino acids sequence derived from these genes
show high similarity with each other and with endoPG from
filamentous fungi. Recombinant expression systems have
allowed for major advances in characterising endoPG,
namely the identification of active site critical residues in
Aspergillus niger [1], S. cerevisiae [10] and Stereum purpu-
reum [11]. It was also useful for the elucidation of structural
features associated with processivity in crystallised 4. niger
endoPGs [12].

Generally speaking, protein glycosylation has been re-
lated to solubility, stability and proteolytic resistance [13-

*Address correspondence to this author at the Département de Chimie-
Biologie, Université du Québec a Trois-Riviéres, Trois-Riviéres, Québec,
Canada, G9A SH7; Tel: +1(819)376-5053; Fax: +1 de 376-5084;

E-mail: marc.beauregard@ugtr.ca

1874-0707/08

15]. Although most endoPGs characterised to date have been
found to have one glycosylation site or more, the role of this
modification in defining endoPG properties is not clear yet.
First, as indicated earlier by [16] the number and sequence
location of putative glycosylation sites vary across endoPG
from different organisms. Then, divergent results have been
reported regarding the impact of removing the oligosaccha-
rides from (or avoiding their addition to) mature endoPGs.
Enzymatic removal of oligosaccharides from native 4. niger
endoPG and from recombinant Phytophthora parasitica en-
doPG completely inhibited enzymatic activity of both en-
zymes. At variance, it was reported that glycosylation had no
impact on activity for recombinant S. purpureum endoPG
expressed in Escherichia coli [17]. For this particular case,
enzyme thermostability decreased as the extent of glycosyla-
tion increased. .Glycosylation of S. cerevisiae endoPG also
appears to be accessory, as mutagenesis of the two putative
glycosylation sites lead to partial enzymatic inhibition, or
had no effect at all depending on the combination of sites
mutated when produced in two strains of Pichia pastoris
[10]. Stratilova et al. [16] indicated that while several en-
doPG were glycosylated near the active site region, PGU
from S. cerevisiae was not. This observation may provide a
rationale for the different behaviours reported for different
endoPGs. A possible interaction between endoPG putative
oligosaccharides and its substrate is not completely out of
the question. The recent observation that S. cerevisiae en-
doPG properties are modulated by the different glycosylation
pattern afforded by S. pombe suggests such interaction [18].

2008 Bentham Science Publishers Ltd.
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Clearly, the importance of glycosylation in defining spe-
cific endoPG properties has to be addressed: this post-
translational modification increases the metabolic cost of
producing the enzyme. Further, the functional importance of
such post-translational modifications may decrease the valid-
ity of prokaryote-based strategies for protein engineering.
Both aspects may have a deleterious impact on the costs as-
sociated with the development and the commercialisation of
endo PG for various industries.

Here we describe the use of a commercial S. cerevisiae
strain for the recombinant expression of PGU1 isolated from
S. cerevisiae strain CECT 1389. This expression system will
be used to investigate the impact of glycosylation on S. cere-
visiae PGU1 activity and stability.

2. MATERIALS AND METHODS
2.1. Strains and Plasmids

The gene coding for endoPG | (PGUI) and its native
sequence signal were isolated from the strain S. cerevisiae
CECT 1389 (ATCC). For polymerase chain reaction [19]
gene amplification, the following primers were used 5° CCG
CAA AGC TTG ATG ATT TCT GCT AAT TCA TTG C
3’and 5 CGC GCG GCC GCC TTA ACA GCT TGC ACC
AGA TCC 3. This strategy provided amplified gene flanked
by Hindlll and Noil restriction sites at their 5° and 3’ ends,
respectively. After PCR, the gene was cloned in pYES2/CT
yeast vector (Invitrogen). The recombinant vector was trans-
ferred by electroporation in Escherichia coli DH5a for clon-
ing, and in S. cerevisiae INVSc | (Invitrogen) for production
of the enzyme.

2.2. Media Composition and Growth Conditions

Bacterial cells were grown overnight at 37 °C on Lowry
Broth medium containing ampicillin (100 pg/mL) after
transformation. INVSc | cells were grown on YPD medium
(1% yeast extract, 2% peptone and 2% glucose) for two days
at 30 °C. After transformation, yeast clones were grown at 30
°C for three days on Sc minimal medium as per manufac-
turer’s instructions (pYES2/CT manual, Invitrogen, Burling-
ton, Ontario). For enzyme production, yeast clones were
grown in liquid Sc minimal medium for 24 h, with agitation
(300 rpm) at 30 °C. The induction was performed in Sc
minimal medium with galactose (equivalent to Sc minimal
medium except for glucose being replaced by galactose) for
20 h, 300 rpm. Secretion of the PGU I by the new production
host was verified on Sc minimal media gelose [20] equili-
brated at pH 5.0 with sodium acetate buffer and which con-
tained polygalacturonic acid (PGA) 1%.

2.3. Purification and Quantification

After induction the supernatant was collected by cen-
trifugation for 10 minutes at 2057 g and filtered on a 0.2 um
filter, then concentrated 10-fold using an ultrafiltration de-
vice (Amicon membrane 30 kDa, YM30). The proteins were
then resuspended and conserved in sodium acetate buffer 50
mM at pH 5.0. Quantification of total proteins was carried
out in a 96 multi-well plate (400 pL well) format using a
bicinchoninic acid test using BSA as the standard for the
calibration. Absorbance was measured at 560 nm on a Mul-
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tiskan Ascent spectrophotometer (from Thermo Electron
Corporation).

2.4. DNA Manipulation, Cloning and Mutagenesis

The substitution of the Asn by either Asp or Gln in Sc
HN gene (recombinant PGUI, hereafter named Sc HN) was
performed using the Quickchange Site-Directed Mutagenesis
Kit (Stratagene) as per manufacturer’s instructions. DNA
extracts were sequenced and analysed with an AB! Prism
3100.

2.5. Electrophoresis and Proteins Detection

Protein electrophoresis was performed using tricine 10%
ready gel, a tricine buffer system and the Silver stain SDS-
PAGE Standard, low range calibration mix from Biorad.
Silver nitrate staining was used for detection, using the Pro-
teosilver Silver Stain Kit from Sigma.

2.6. Deglycosylation with Endoglycosidase H

1.4 mg of proteins was deglycosylated with 0.125 U of
endoglycosidase H (endo H) at 37 °C over night.

2.7. Detection of endoPG Activity

INVSc 1 clones, obtained on Sc minimal media gelose,
were isolated and grown on Sc minimal media gelose with
galactose and supplemented with 1% PGA. The yeast
Kluyveromyces marxianus Y-49 (ATCC) which produces an
active endoPG, was used as a positive control, while S. cere-
visiae INVSc 1 which does not produce endoPG, provided a
negative control. The gelose was left at 30 °C for 3 days and
endoPG activity was detected by reacting with ruthenium red
0.075% using the method described by [21].

2.8. Enzymatic and Stability Assay

Quantitative measurements of enzymatic reaction initial
velocity were performed using a reducing sugar detection
method adapted from [22]. The enzymatic assay was carried
out in an acetate/bis-tris (Bis(2-hydroxyethyl)iminotris(hyd-
roxymethyl) methane) buffer 180 mM adjusted from pH 4.0
to 6.5 as specified. The temperature was maintained at 50, 55
or 60 °C using a Digital heat block modified to transfer heat
to a multi-well plate (1.2 mL well). Note that these condi-
tions mimic the ones found in a typical TMP pulp and paper
plant where pectate has to be controlled. The PGA 0.67%
solution and all the acetate/bis-tris buffers were equilibrated
at the specified temperature before addition of the enzyme.
The reaction mixture was sampled every 35 s for 3 min and
mixed with | mL of PABAH (4-hydroxybenzoyl hydrazine)
0.5% (previously dissolved in 0.5 M NaOH) in multi-well
plates (2 mL well). The reactions were then heated at 110 °C
for 10 min., cooled on ice for 10 min. and transferred to
multi-well plates for reading at 405 nm. One unit was de-
fined as the production of 1 umole of galacturonic acid per
minute. For thermostability measurements, endoPGs were
equilibrated in the acetate/bis-tris buffers at the specified
temperature and sampled every 30 min. Residual activity
was then measured as indicated above, at a fixed temperature
of 50 °C and pH 5.0. For sake of reproducibility, the reac-
tions and incubations described in this section were auto-
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mated using a Biomek 2000 workstation (Beckman Coulter)
and all measures were performed in triplicates.

2.9. Circular Dichroism Measurements

For circular dichroism (CD) measurements enzymes
were resuspended in sodium acetate buffer 50 mM (pH 5.0)
at a concentration of 0.5 mg mL". The samples were then
degassed and equilibrated 20 minutes at 20°C before meas-
urements. Spectra were measured with a Jasco J-720 spec-
tropolarimeter, which was routinely calibrated with a 0.06%
(W/V) ammonium (+)-10-camphorsulfonate solution. For
measurements in the far-UV region a quartz cell with a path
length of 0.01 cm was used. Ten scans were accumulated at a
scan speed of 20 nm per minutes, with data being collected
at every nm from 185 to 240 nm. Sample temperature was
maintained at 20°C using a Neslab RTE-111 circulating wa-
ter bath connected to the water-jacketed quartz cuvette.
Spectra were corrected for buffer signal and conversion to Ae
mrw (mean residue weight) was performed with the Jasco
Standard Analysis software. In order to measure thermosta-
bility, temperature was increased from 45 to 70 °C at a rate
of 20 °C per hour using a Neslab RTE-11 controlled by the
Jasco spectropolarimeter software. For these experiments,
data were collected at 215 nm using a 0.1 cm path quartz
cell.

Thermal stability was calculated assuming a unimolecu-
lar, two-state process as previously described [23]. The Ae
MRW calculated at various temperatures was used as the
property () indicative of the extent of unfolding. In the
folded state, the parameter y = y, and the fraction of folded
protein f; is equal to 1. When the protein is unfolded, the
parameter v = y,, and the fraction of unfolded protein f, is
equal to |. For intermediate states, y is given by y/f; + v, /..
Thus, by measuring y, we can calculate the fraction of pro-
tein unfolded: f, = (v/- /)y - y). The equilibrium constant
for the unfolding process ts K, = f/(1-f,) and melting tem-
peratures (7,,) are obtained at K, =] [23].

2.10. 3D Structure Modelling

A hypothetical 3D structure of S. cerevisiae PGUI was
generated using Swiss-Model and Swiss-PDB Viewer [24,
25]. The crystallographic structures used for homology mod-
elling were those of Aspergillus niger endoPG 1l [1], 4. acu-
leatus PG [26] and A. niger endoPG I [27]. The RMS (Root
mean square) calculated for the hypothetical 3D structure is
2.96 A. The RMS calculated is an average of the backbone
atoms positions of each crystallography structures, taken
separately, and compared to the hypothetical 3D structure
backbone position of PGU1 of S. cerevisiae.

3. RESULTS
3.1. Analysis on SDS-PAGE

PGUI produced by S. cerevisiae has two putative glyco-
sylation sites at positions 318 and 330. To verify that these
two sites were indeed glycosylated in S. cerevisiae, those
sites were mutated individually or in a combinatorial mode
and the resulting enzymes were produced and purified. Elec-
trophoretic investigation of PGU1 extracts (95% Sc HN pu-
rity) reveals that in S. cerevisiae, three bands separated by
about 4 kDa are associated with endoPG activity (Fig. 1).
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Mutating either of the two putative glycosylation sites re-
sulted in the loss of the 45 kDa band, which is the heaviest
species, while mutating both sites lead to disappearance of
both bands at 45 and 41 kDa. For double mutated enzymes
analysed, only one band at 37 kDa was detected on the gel,
this could correspond to the molecular mass of deglycosy-
lated PGU1 [28]. These results suggest that in S. cerevisiae,
PGUI exist as three populations: one non-glycosylated, one
with one glycosylation and a third group with both sites gly-
cosylated.
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Fig. (1). SDS-PAGE analysis of S¢c HN and all mutants. Lane |:
INVSc | (host without expression vector); lane 2: S¢ HN deglyco-
sylated with endo H; lane 3: S¢ HN; lane 4: Sc N318D; lane 5: Sc
N318Q; lane 6: Sc N330D; lane 7: Sc N330Q); lane 8: Sc N318D-
N330D; lane 9: Sc N318D-N330Q; lane 10: Sc N318Q-N330D;
lane 11: Sc N318Q-N330Q and lane 12: standards. Approximate
size of proteins detected is indicated by arrows on the left.

3.2. Analysis of the Enzymatic Activity

The activity of Sc HN, Sc HN deglycosylated with endo
H and all mutated enzymes was measured at various tem-
peratures and pH. As shown in Fig. (2), all curves were char-
acterised by a peak at pH 4.5-4.75 and a shoulder at pH 5.5.
None of the enzymes were active at pH 6.5. These curves
were similar for all enzymes studied at 50, 55 and 60 °C (not
shown). Similar activity curves were obtained for another
native endoPG from the laboratory strain S. cerevisiae IM1-
8b. Removing one or both glycosylation sites resulted in no
significant difference in enzymatic activity at all pH and at
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Fig. (2). Relative activity of Sc HN measured at various pHs and at
50 (#), 55 (o) and 60 (A) °C. Enzymatic activities were measured
on a period of 3 min and expressed as percentage of enzymatic
activity measured for Sc HN at 50 °C, pH 5.0 (defined as 100%).
Only Sc HN results are shown for clarity. Average error margin: +/-
5%.
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all temperatures studied except for the double mutated en-
zyme. At 60°C the activity was decreased by 10 to 20% de-
pending on pH, for the double mutated enzymes. Removal of
both oligosaccharides from Sc HN by treatment with endo H
lead to a similar decrease in activity at 60°C (see also Table

1.

Table 1 summarises the results obtained for enzymatic
activity at pH 4.5, 5.0, 5.5 and 6.0, measured at 50, 55, and
60 °C. Most enzymes had their maximal activity at 60 °C and
pH 4.5. Enzymes Sc N318Q-N330D and Sc N318Q-N330Q
were more at 50-55 °C for all pH, with no significant differ-
ence in the enzymatic activity measured for both tempera-
tures. For all proteins studied, it was found that as the pH
increased (from 4.5 to 6.5), the activity decreased, with no
activity left at pH 6.5. The impact of temperature was found
to vary depending on pH and on the nature of mutations. The
six first enzymes in Table 1 (i.e. with a single mutation or
none) showed an increase of activity with the increase of
temperature at all pH. Double mutants behaved differently.
Mutants with D in position 318 (Sc N318D-N330D/Q) had
similar activities at 55 and 60 °C, for most of the pH range
studied. For the other double mutants (Sc N318Q-N330D/Q)
the activity peaked at 55°C at all pH studied. Despite the
moderate variations observed in Table 1, it remains that
PGUI activity is not dependant on glycosylation. Only a
moderate impact impact on activity was detected when
PGUI was deglycosylated with endo H or when glycosyla-
tion sites were mutated individually, regardless of the resi-
dues chosen for the positions 318 and 330. The differences
observed for the double mutated enzymes appear to be con-
trolled by the residues chosen to replace the asparagines 318
and 330.

Sc¢ HN enzymatic activity was compared with Sc HN
deglycosylated with endo H at temperatures between 30 and
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70 °C at pH 4.5, 5.0 and 6.0 (Fig. 3). The enzymatic activity
of both enzymes was similar with a maximum at 60 °C for
all pH studied. Activity was maximal at pH 4.5 and de-
creased by 60% at pH 6.0. These results corroborate those in
Table 1.
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Fig. (3). Activity measured at different temperatures and pH 4.5
(m, 0) 5.0 (¢,0) and 6.0 (A ,A) for Sc¢ HN (filled symbol) and Sc
HN deglycosylated with endo H (open symbol). Average error
margin: +/- 5%

3.3. Analysis of Stability

The stability of S¢ HN, Sc N318D, Sc¢ N330D and Sc
N318D-N330D exposed at 37 °C, pH 5.0 for one hour was
measured (data not shown). After one hour treatment, all
enzymes retained 100% of their initial activity. The stability
of Sc HN, Sc HN deglycosylated with endo H and all mu-
tated enzymes was then analysed after different incubation

Table 1. Enzymatic Activity of S¢c HN, Sc HN Deglycosylated with Endo H and all Mutated Enzymes Measured at pH 4.5, 5.0 and
6.0 and at 50, S5 and 60 °C
Activity U/mg"

Enzymes pH 4.5 pH 5.0 pH 5SS pH 6.0
50°C 55°C 60°C 50°C 55°C 60°C 50°C 55°C 60°C 50°C 55C 60°C
Sc HN 2300 3000 3200 2000 2200 2600 1500 1700 1900 940 1100 1000
Sc HN deglycosylated 2100 2100 2500 1900 1900 2200 1200 1600 1400 470 640 890
Sc N318D 1800 3000 3100 1500 2400 2700 1300 1900 2300 560 1100 1200
Se N318Q 2500 2500 2700 1900 2000 2300 1500 1600 1800 640 700 800
Sc N330D 2600 2800 3000 2100 2200 2400 1600 1700 1800 900 920 630
Sc N330Q 2300 2500 3200 1900 2000 2600 1400 1400 2000 830 880 1200
Sc N318D-N330D 2000 2500 2400 1700 2200 2200 1400 1600 1700 660 640 630
Sc N318D-N330Q 2300 2300 2500 1900 2000 2100 1600 1700 1700 630 700 420
Sc N318Q-N330D 2600 2600 2200 2200 2200 1600 1600 1700 1200 870 860 570
Sc N318Q-N330Q 2400 2500 2200 2200 2200 1900 1800 1900 1500 760 800 370

"One unit is the concentration of GA produced in pmol per mL per minute (U = pmol mL™" min™). The activity is expressed as U mg’', with an error margin of 10%.




Impact of Glycosylation on Saccharomyces cerevisiae

time during a two hours treatment at 50 °C from pH 4.5 to
6.0. The half-life of these enzymes differed depending on the
mutation (Table 2). Sc HN, Sc HN deglycosylated and both
mutants Sc¢ N318D/Q lost 50% of their initial activity in 30
to 60 min. When Asn 330 was replaced by an Asp, the half-
life increased between 60 and 90min at pH 4.5, 5.0 and 5.5.
As for the enzymes with the mutation N330Q, the half-life
was reached in less then 30 min for all pH. The stability was
not dependant on glycosylation and like the activity, the dif-
ferences observed were rather due to the amino acid replac-
ing Asn 318 and 330. All of these enzymes are still active
after the two hours treatment and their residual activity
ranged from 5 to 50% (data not shown).

Table2. Approximate Half-Life of Residual Enzymatic Ac-
tivity of S¢ HN, S¢ HN Deglycosylated with endo H
and all Mutants Measured at 50 °C at pH 4.5, 5.0,
5.5 and 6.0. *: 0 to 30 min; **; 30-60 min; *** 60-90
min
Half-life (min)
Enzymes pH 4.5 pHS.0 pHSS pH 6.0
SC HN *% *% * ¥ *%
Sc HN deglycosylated b ** ¥ ah
SC N318D *% ¥ *% *k
SC N3ISQ *k * % *% *x
Sc N330D ok xx ok %
Se N330Q * * 2] *
Sc N318D-N330D o e e e
Sc N318D-N330Q * * * *
SC N3ISQ_N330D *kk *k% *kk *x
Se N318Q-N330Q * * * *

3.4. Analysis by Circular Dichroism

The secondary structures were analysed by circular di-
chroism. Spectra were indicative of significant beta sheet
content, with a minimum around 217 nm and a maximum
around 195 nm. This spectroscopic analysis fully supported
the theoretical 3D structure obtained by modelling (Fig. 4).
The secondary structures of selected mutants prepared here
were measured under the same conditions. There was no
significant difference in the spectra obtained for the enzymes
Sc HN, Sc HN deglycosylated with endo H, Sc N318D, Sc
N330Q and Sc N318D-N330D (not shown). This suggests
that the oligosaccharides have little impact on the protein
structure, providing a rationale for the absence of large dif-
ferences in the activity and in the stability of these enzymes.

3.5. Analysis of the Melting Temperature

The melting temperatures (T,,) calculated for enzymes
studied by CD were similar. The T,, of Sc HN deglycosy-
Jated with endo H was 55.3 °C, while the least stable enzyme
studied by CD had a Tm of 52.6 °C (Sc N318D-N330D).
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Other enzymes studied had intermediate melting tempera-
ture. Analysis of conformational stability appears to be
closely related to the stability challenge performed at 37 and
50 °C. A direct comparison of T, calculated from denatura-
tion curves and results in Table 1 is not possible. One has to
consider that for Table 1 activity data, enzymes were ex-
posed to 60 °C (or any other temperature) only few minutes,
while denaturation studied by CD were performed over 70
min.

DISCUSSION

The importance of glycosylation for protein stability is
well established. Glycosylation may provide conformational
stability by its steric impact on the denatured state entropy,
and may protect otherwise exposed proteolytic targets from
hydrolysis by proteases [14]. Glycosylation is also an impor-
tant factor regarding protein engineering strategies as well as
commercial application of enzymes. Examination of en-
doPGs sequences by Stratilova [16] revealed that, in com-
parison with several other endoPGs, putative glycosylation
sites In S. cerevisiae PGU1 are remote from its active site,
and according to homology-based 3D structure modelling,
these sites point outward from the substrate binding cleft
(Fig. 4). On the basis of this observation one would predict a
limited impact of glycosylation in S. cerevisiae PGUI activ-
ity. Obviously, an experimental verification of this postulate
was mandatory before considering production of PGUI in
organism devoid of post-translational modification machin-
ery.

Asn330 ——P o8’

Fig. (4). Strucwral model of PGU1 from S. cerevisiae. Putative
glycosylation sites Asn 318 and 330 are indicaled by arrows.

Blanco er al. [10] have reported a partial characterisation
of enzymes with their putative glycosylation sites (Asn 318,
Asn 330) mutated for Asp in S. cerevisiae PGUI from the
strain IM1-8b produced in P. pastoris X-33 and KM71.
Modification of pectinase activity was detected for N318D-
N330D, with 50% activity left compared to the control,
when produced in strain X-33. For the same enzyme pro-
duced in strain KM71, the activity detected was 12.5% com-
pared to the control. Since nothing in this study proves that
these sites were glycosylated in the native enzyme and not in
the double mutated enzyme, interpretation is not straightfor-
ward: The possibility that this change in activity was due to
deleterious mutations of Asn to Asp themselves was not ad-
dressed. In addition, since activity was calculated on the ba-
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sis of volume used for the activity assay, one cannot rule out
a possible difference in protein expression yield as an expla-
nation for the apparent decrease in activity. Since glycosyla-
tion may offer protection against proteolysis, avoiding gly-
cosylation by mutating both Asn may lead to increased pro-
teolysis, reduced protein recovery and lower apparent en-
doPG activity. Also, depending on the P. pastoris strain used
for the production, the activity detected was different. The
organism chosen for the production seems to have a direct
impact on the activity detected, that may explain the differ-
ence between their results and the ones we obtained.

Sieiro e al. [18] reported on the production of PGUI
from S. cerevisiae IM1-8b in S. pombe. Using this host, an
endoPG with modified properties (optimal pH and tempera-
ture, stability) was generated. It was suggested that differ-
ences in glycosylation pattern between this host and S. cere-
visiae was responsible for the modulation of optimal condi-
tions for enzymatic activity. The authors suggested that gly-
cosylation may affect S. cerevisiae PGU1 but such interpre-
tation was not supported by experimental evidence. Further,
actual glycosylation of Asn 318 and 330 was neither demon-
strated nor characterised in this study.

We attempted here to shed some light on this important
issue by reassessing the experimental strategy: First, a re-
combinant system based on S. cerevisiae as a host was cho-
sen. The purpose was to use an organism which does not
produce endoPG and which is close to the native organism
Sc CECT 1389. Second, we compared all activities on the
basis of endoPG concentration (mg L), eliminating the im-
pact of expression yield on measured endoPG activity. Third,
we adapted an enzymatic assay for direct and continuous
measurement of product accumulation, that can be carried
out at the pH and temperature that one selects to investigate.
Earlier works were based on the method of Somogyi [29] as
modified by Nelson [30] where all measurements are “end
point” and are carried out at 37 °C, after incubation under
selected conditions. Obviously, as seen here, changing tem-
perature greatly affect the outcome of activity measurements.

The successful expression of recombinant S. cerevisiae
PGUI in a commercial S. cerevisiae host was achieved. Ex-
pression yield in the range of 25-40 mg L™ of broth was
achieved, and recombinant PGU1 (Sc HN) was found to rep-
resent at least 95% of all secreted proteins. The electropho-
retic analysis shown in Fig. (1) indicates that S. cerevisiae
PGUI1 was glycosylated at Asn 318 and 330 when produced
in S. cerevisiae INVSc strain and that Sc HN secreted by S.
cerevisiae were not homogenously glycosylated. Depending
of the presence of one, two or no putative glycosylation sites
at 318 and 330, three forms of different masses were ob-
served. The observation that most single and double mutated
enzymes were found to be as active as Sc HN, is compatible
with three isoforms having substantial endoPG activity. In a
previous work, [9] characterized the native PGU!1 produced
by Sc CECT 1389. After partial purification of PGU1 by gel
exclusion chromatography, only one active enzyme with a
molecular mass of 39 kDa was isolated. This suggests that
PGUI from Sc CECT 1389 was not glycosylated when pro-
duced by this strain. Also, [9] measured the optimal pH and
temperature of PGUI, which are pH 5.5 and 40 °C. At vari-
ance, we found here that when using INVSc | as production
host, PGUI has an optimal pH and temperature of 4.5 and
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60°C. Comparison of our results and those of other research-
ers [10, 18] indicate that the production host has a significant
impact on PGU] glycosylation and enzymatic properties.

Eight enzymes were analysed, using a combinatorial ap-
proach for double mutations. All of them displayed substan-
tial activity and all had a similar pH - activity curve. Glyco-
sylation also had limited impact on the stability of the en-
zymes at 50 °C measured at four different pH. Only the re-
placement of Asn 330 with Gln had a negative effect on sta-
bility. These results are confirmed by the similarity of the
secondary structure spectra measured for enzymes treated
with endo H or with mutations. Also, the melting tempera-
ture was similar for all enzymes studied confirming that the
oligosaccharides have no significant impact on enzyme con-
formation. This suggests that the structure is not affected by
the presence or absence of glycosylation. Overall, this study
clearly demonstrated that S. cerevisiae PGUI does not need
to be glycosylated for maintaining wild-type behaviour in the
range of conditions studied here. Current work is under way
with the goal of using simple bacterial expression system(s).
Production of PGUI in bacterial hosts is being investigated
and new improvement strategies based on high-throughput
protein engineering are being developed.
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