Bio-Kine32
User’'s Manual
Version 4.73






Biokine32 User's Manual (ver 4.73)

Table of contents

O =1 [0 T | = PRSP 5
IO O @Y= Vo PSRRI 5
I [0 153 711 F= 4o ) o 1RO PEPPR 5

1.2.1. Board and Driver INSLallAtion............c.eeiiiiiiiieiie et e e 6
1.2.2. Bio-Kine INSTAIALION ....cooiiiiiieiiiiie et st e et e e e s baeeeeans 6
1.2.3. USB drivers installation under windows 7 Only ............ooveeiiiiiiiiiee e 7
R T € 1= 1 1] o = = (=T R PREPRR 11
1.3.1. 1 T PRSPPI 12
1.3.2. L] 0110 o I RPN OUTPRRPTR 12
1.3.3. LIS = | PP 14
1.3.4. ADOUL BIO-KINE ...ttt e ettt e e e e et e e e e e e e e nnenneeeaa s 15

2. INSTRUMENT OPERATION IN STOPPED-FLOW MODE .........ccociiiiiiiiiie e 15
2.1.  Stopped-flow CONFIQUIALION ...t e e e e e e e e aeeeae s 15
2.2, MPS MAINTENANCE ......ieieieiieie ettt e e ettt e e e e e e ettt e e e e e e s e nbeeeeeeaaesaannnbeaeeeaaeseaannreseeaaaans 16
220G TS (o] o] o 1= To B [0 LTV Sy o (DS = RSO 19
2.4.  Control and initialization of syringe from SOftWare ............cccoiiiiiiiiiiie e 20
2.5. Creating a sequence using the advanced mode ............cccveee i 21

2.5.1. ] 1Y/ o] o] PR PPEPTP 21
2.5.2. Design of stopped-floW SEQUENCE.........ooeiiiiiieie e 23
2.6.  Creating a Driving Sequence using ClassiC MOAE ............coooiiiiiiiiiiiiieeee e 24
2.6.1. ST 1Y 0] o] 1o g 1= PSR 24
2.6.2. DeSIgN Of the SEQUENCE .....ccoe ittt e e e e e s s e e e e e e e s eannaees 26
2.7.  Titrator mode: Please refer to the titrator manual..........c.coceeeiiiiiie e 28
2.8.  DOUDIE MIXING MOOE .......eeeiiiieeii ettt e e e e e ettt e e e e e e e e anbbreeeeaaeseaanneeeeeaaaens 28
2.9.  Concentration dependence StUdIES MOUE ........cuiiieiiiiiiiiiiiee e e e eee s 33
2.9.1. Creating driving sequences using SFM-3000...........cooiiuiiiiiiaaiiiiiiieeee e e 33
2.9.2. Creating driving sequence using SFM-40000........c.ccuiiiiiiiiiiiaaa e e e 40
2.10. RUNNING @ SEOUENCE .....eeiiie ettt ettt e e e e e ettt e e e e e e s e e nabeeaeeeaeeeeaanneenneaeaens 46

3. ANALYSIS WINDOWS. ... ..o ctiiiieitiite e sttt e e st ceesiteeeaaateee s st e e s asteeeaassbeeesansbeeesasstaeeesassaeeeanssaeeesnnees 47
R 700 11 To (8 o 1T o PSP PEUP P 47
3.2, File SEIECON WINAOW. .......viiiiiiiiie ettt ettt et e e et ee e st e e e sbaeeeesbaeeeeans 47
R TR T 1 (SR oo 4 41T | £ PSP PRUP P 48
3.4, Print With BiO-KINE.....ccoiiiiiie ittt e sttt e et e e e s bae e e e araeeeean 48
T T 1 (S0 01 (0] 0 = Vi o] o PO PEUP 49
2 T I =Y 4o o T = VA 1= USSR 49
3.7, Scale MOAIfICAIONS ..ot e e e e e e e et e e e e e e e e e neneeees 49

3.7.1. Y= LU =TI o] = g T o PSP 49
3.7.2. U (o 1Yo 11 o [P 50
3.7.3. O T T o = T o = USSR 50
3.7.4. oo F= L) T T (o= = PSP 50
3.7.5. Ao 1o 100 1= 1 =101 RSP PROTPPR 50
3.8.  Other graphical options and tOOIS ...........ceeeeiiiiiiiiiiiie e e e 50
3.8.1. Other GraphiCal OPLIONS ........coiiii e e e ee e e e e e 50
3.8.2. Other GraphiCal TOOIS. ... ... e e e e e e e e e e anes 51
3.9, SAVING fileS BIO-KINE ...ttt e e e e e e e e e e e e e 51
3.10. g ] oo i o - - P 52
3.11. M BGE COPY et 55
3.12. MathematiCal OPEIAtIONS. ...........vveieeeee e i ittt e e e e e s e e e e e e s s e e e e e s e sanbe e e e reeeeeesnrrnneeeees 55
I 2 - W 1 L= ) o T PR PRS 55
3.12.2.  A.(FIlEL) + D.(FIlE2) ceeeeiee ettt e e a e nees 55
I 2 T~ W (1 L= ) (1= 22 PR TPRR 56
3.12.4. Average Of fileS ON the SCIEEN .......uiiiiii i 56
0 2 T =T T R =T= 1o ] ][] T TP ESPPP 56
0 2 T W To -1 01 o] LT T R TSP 57
3.12.7. Change of the graph time OFigiN...........cooiiiiiiiiii e 58
N 2 T I =T g Y F= L (= £ = (o = TSP TP 58
G0 2 O 1 11T To 11 1 o To [ TP SRTR P 58



Biokine32 User's Manual (ver 4.73)

3.12.10. 1 a1=To ] =1 1o o T UT PP PURRTR 61
3.13. Baseline CalCUIALION .......uuueeiiieeeeeeee et e e e e e e e e e e e et 61
3.14. Difference between DAaSElINES...........cooi i 62
3.15. Evaluation of Kinetic constants wWith Bio-Kine..............uceiiiiiiiiiiiiiicc e 63
3.16. 165 o] o [T g =Y Tox 1 0] o 1RSSR 63

G 70 S 70 MRS = Tolo 1 To o] o (=] gl Y= (1110 ] ¢ ST SRR 66

N G € 1= T o =T = S 1] o] = RSP 67

3.16.3. Stopped-flow Kinetics SIMUIALION .........cooiiiiiiiiiii e 68

MOS-200 ACQUISITION DEVICES ......oootiieeeeeeeeeee ettt 70
o N |V (@ 1S T2 00 N oo T o ) SRR 70
4.2, TranSIieNt FTECOIMAEI HEVICE .....ccvvuuieeieeeeeeeee et e e e e e e et e e e e e e e e e st e e e e e e e eebaaaaeeeeeeeeessranns 70

4.2.1. 7= 1] 0 ) r= 1 (Yo PSRRI 70

4.2.2. Absorbance and transmittance MOAE ..........cceeiiiiiiiiiiie e e 71

4.2.3. [ (00 £ =TT od =T [od =0 o 1 [o o [ S 72

4.2.4, Last setting Before SOt ... 73

4.2.5. Shot iN QULOMALIC MOTE ....vieiiiee e e e s e e e e e s e s aeeeaaeeeaanns 73

4.2.6. 1T o] g T0r=1 I o] o] 1o = PRSP 74

4.2.7. LCTo I (o= g F= 1)V TS T/ To [0 PSSR 74
4.3, HOW O TUN KINEBLICS? .eeiii ettt ettt s st e e e e e e s s e e e e e e st e e e e e e e e s s snnsraneeeaeesannnnneees 74

4.3.1. In absorbance or transSMittanCe MOAE ...........uciiiiiiiiiiiiee e 74

4.3.2. IN FIUOIESCENCE MOUE ..coviiiiieeeeeeeeeee et e e e e e e et e e e e e e e e ee e e e e e e e eeenaaanns 75
4.4, (O g F= T g (=ToT0] o [=T gl [=N ol YRR 76

4.4.1. D= L= W oo [T ES 1o T Y= (U] o PSR 76

4.4.2. 1T o] g T0r=1 I o] o] 1o = PRSP 78

MOS-200M ACQUISITION DEVICE ....oooi ettt ettt e et a e e e e e naree s 80
5.1. MOS-200M control and CaliBration .............uuuiiiiiiiii e e e 80
L3072 = 1o IR /o] 1 v= Yo [T oo i o | SRR 83
5.3. (€] 00] o T= 111 (o o [T PRSP 83

5.3.1. ACQUISIEION PAFAMELEIS ..cciiieeeieieiee e e e e s e e e e s s e e e e e s e st ae e e e aeeeeeantanaeeeaes 83

5.3.2. RG] = 1] 1 PSR 85

5.3.3. How to run a Kinetics using Global MOde.............cocciiiiiiiee i 85
5.4,  Scanning SPECITOMELEr UEVICE ......ccuuuiiiieieeei e ettt et e e e s e et e e e e e e s e e e e e e e s s earnr e aeeeaeesannneeees 86

5.4.1. FIUOTESCENCE SCAN......covtiiiei ettt e e e e e e e e e e e e e e e st e e e e e e s e et e e eeeeeesssranns 87

5.4.2. TranNSMITTANCE SCAN ......cevviiie e e e e e e et e e e e e e e e e ea b e e e e e e e e eetaaeeeeeeeeassranns 88

5.4.3. ADSOIDANCE SCAN ... ..ottt e e e e e e e e e e e et e e e e e e eeeseraans 89

CONTROL OF MOS-500 ....vuvuvuiitiiiririiiiiiiiiiiiseeeeeeeeeeeeeeeeteseeeeeteteteteteteteteseteteteeesteeeeseeeeereeeeeaeaeeeeeens 90
6.1.  MOS-500 control and Calibration ..............ccccuuiiiieeeei i e e 90
6.2.  High VOItAgE CONLIOL ... ...t e e e e e e e e eeeaa s 92
6.3.  SCanning SPECIIOMELET UEVICE ......uuviiieeeeiiiciiiieiee e e e s e e e e e e s s e e e e e e s e st reeaeeeeenntrnaeaeees 92

6.3.1. FIUOIESCENCE SCAN......ccvviiiei ettt e e e e et e e e e e e e e e a st e e e e e e s e et e e eeeeeesssranns 93

6.3.2. TranNSMITTANCE SCAN ......eeviiiie e ee e e e e e et et e e e e e e e e ee b eeeeeeeeetaaaeeeeeeeesssranns 95

6.3.3. ADSOIDANCE SCAN. ...ttt e e e e e e e e e e et e e e e e e eaneraans 96

6.3.4. F Y g (0] i o] o)V 2RSTor= Vo EE PRSPPI 97

6.3.5. Circular DICNIOISIN SCAN ........ooviiiiee et e e e et e e e e e e eerb e 98

6.3.6. IMCD SCAN....cciiiiiiieee e 102

6.3.7. ORD SCAN ...ttt e ettt e e et e e et e e e et e e e e et e e et e e e et aeeaa e aaaan 102

6.3.8. Linear DICAIOISIN SCAN ..vuuuiiiie it e ettt e e e e e e e e e et e e e e e e e eeebabaeeeeeeeeesssraans 103

6.3.9. (€] (0] o T= 1LY, (oo [T PP PPRRR 104

6.3.10.  GraphiCal tOOIS.......cooii ittt e et e e e e e e et e e e e e 105

6.3.11. Steady state measurement in absorbance and transmittance mode:..............ccc.ceene 105

6.3.12. Steady state measurement in fluorescence and anisotropy modes :...........ccccceeeeennnne 106

6.3.13. Steady state measurement in circular dichroism mode :..........cccoveeeiiiiiniiiiiiiie s 107

6.3.14. Steady state measurement in linear dichroism mode:...........coooiiiiiiiiiiniiii s 108
6.4.  TranSIENt FECOIUET UBVICE ... iiieiieeii ettt e e e e e e e s e e e e e e e e eesbaa e ns 109

6.4.1. L€ T= 1] 0 ] £= 1 (Yo PSSR 109

6.4.2. Absorbance and transmittance MOAE .........ccciviiiiiiiiiie e 109

6.4.3. [ [0 T0) £ =TS o7 =T Tod =0 1 (o o - S 110

6.4.4. Circular diChroiSIM MOAE .......covvvieiiieii e e e e e e e e e b e 112



Biokine32 User's Manual (ver 4.73)

6.4.5. Linear dichroiSm MOE .........ooueiiiiiiee e e e e e e 113
6.4.6. Fluorescence aniSotropy MOGE. .........ooiiuuiiiiiiiea e a e e 114
6.4.7. Last setting Defore SOt ... 115
6.4.8. Shot iN AULOMALIC MOUE ... e e e e e e e e eeeae s 116
6.4.9. (1T o] alTor=1 o] o] i o] PR P RO UPPRRRRT 116
6.4.10. GO t0 ANAIYSIS WINTOW ......eiiiiiiiiiiiiiiie ettt e e e e e e e e e e e e e e annbeeeeeaaaeeaanns 117
R T o [0 1V (o N U I N1 1= o= TR 117
6.5.1. In absorbance or transmittance MOAE ...........oocviiiiiiiiii i 117
6.5.2. IN fIUOTESCENCE MOUE ...ttt e e st e e e e 118
6.5.3. In circular dichroiSIM MOGE...........eiiiiiiie e 119
6.5.4. In anisotropy- fluOresSCeNCE MOAE.........ccvviiiiiiee e 120
CONTROL OF JASCO J-810 ..eiiiiiiiiieeiiiiieeeiiies eeeeitieeeaaiteeesataeaessntaeeesastaeaesssteeaessnsaeeesansaeeeennens 122
4% T [ o1 o o (11 1o o I PRSPPI 122
7.2. ConNecCtion Of the SYSIEM ....ccci i e e e r e e e e s st raaeeeaes 122
7.2.1. UsiNg @ PCI-6321€ DOAIM .........uuiiiiiiiiiiie et e e 122
7.2.2. Without using PCI-6321€ DOAI.........c.uuieiiieeieiiieee e 122
7.3, ACQUISILION TOOIS ...ttt e e e e e s e e e e e e e e e e bbb e e e e e e e e e annrreeeeeaens 123
7.3.1. [0S 2= 1= U1 To ] o 1R PP PP PR 123
7.3.2. I8 1 0 7= 1 ] o SRR 124
7.3.3. [T IRV ] = To TN oT ] o1 (o] PSSR 125
7.3.4. D= L= W Voo (RS 10T Y= U] o PSSR 125
7.3.5. Last setting Before SOt ... 126
7.3.6. Shot in AULOMALIC MOAE .......ooiiiiiii e e 126
7.3.7. (1T o] g T0r=1 I o] o] i o] =PRSS 127
7.3.8. [ To R (o= g F= 1) VAT ST o [0 1RSSR 127
7.4.  Use of other Jasco spectropolarimeters (J-715...) .ccccuiiiieee e e e e 127
7.4.1. 1013 == Ao o TP 127
7.4.2. Data aCqUISITION SELUD ...eetieeiiiiiiiiie e ettt e e e e et e e e e e e e s e saabbeeeeeeaeeeaannneeees 129
A T 1 o= T A = ToT o] (o =T TR 129
7.6, HOW L0 FUN KINELICS ..o itiiiee ittt ettt sttt e et e ettt e e st e e s st e e e e s sbbe e e e s bbeeeeanbeeeean 129
7.6.1. Using J-810 and PCI-6321€ DOAId .........c.uuueiiiiieiiiiiiiiie e e e 129
7.6.2. Using other Jasco spectropolarimeters (J-715...) with PCI-6321e board .................... 130
7.6.3. RUNNING the SNOL..... ..o 131
CONTROL OF A DIODE ARRAY DETECTOR .....oitiiiiiit ieeeiiiiee ettt 132
S 0 I [ o To (U1 i o o PSPPSR 132
S T | 0151 7= 1 =1 1o o TR 132
8.3.  Diode Array SPECIfICALIONS .......eiiiiiiiiie it 132
8.4, ACQUISILION DBVICE ...ooiiiieiiiiiiee ettt ettt e e e ettt e e e e e e e e ettt e e e e e e e e e annbeeeeaaaeeeannnneeees 133
8.4.1. PrESENTALION ... .eeiiiiee et 133
8.4.2. D100 (I AN = AT 11 ] o PSR 134
8.4.3. Dark CUrrent MEASUIEIMENT ........uiiiiiiiiee ittt ettt et e st e e s st e e s s b e e e s sntaeeeeaneee 135
8.4.4. S (=TT Tt IS o =T 1 (1 o PSR 135
8.4.5. Last setting Before SOt ... 136
8.4.6. Shot in AULOMEALIC MOAE .......coiiiiiiie e e 137
8.4.7. (1T o] a1 To0] o] 1 0] o 1= 7SRRI 138
8.4.8. [ To R (o= o F= 1) V£T ST o [0 1 USRS 140
ST o (o1 (o I g0 o I T 1= o= PP 140
USING THE PELTIER ELEMENT ..ottt ettt sttt st nnbee e e 142
£ T I -0 ] 1 o SRS 142
9.2.  Connection of TCU (Temperature CONtrol UNI) ..........ooiiueiiieiiaiiiiiiiieeee e 143
9.3.  Peltier using MOS-500.........ccuttieiiiiiiiiiiieee e e seirr e e e e s s s st e e e e e e s s s e e e ae e e s e e a e e e e e e e anraraees 144
9.3.1. Example of 3D thermal denaturation using MOS-500: ..........ccuueiiiieiiiniiiiieee e, 145
9.3.2. Multi-wavelength aCqUISITION ..........ccoiiiiii e 148
9.4.  Acquisition using MOS200, MOS200/M Or Jasco SPECtrOMELer..........cceeeriiiiuiieeieeeeeiieiiaen 149
LS TR T €1 111 0o R = 1 (=T o R 149
9.6.  CoNtrol Of the tEMPEIATUIE.....cciii et e e e e e e e s neneeees 149
9.7. Denatured Protein ANalySiS WINAOW ............oociuiiiiiieeiiiiiiiiee e s e s e e s s e e e e e e s 151
9.8.  Multi-wavelength DenatUration ................oooo i e e 154



Biokine32 User's Manual (ver 4.73)




Biokine32 User's Manual (ver 4.73)

1. BIO-KINE

1.1. Overview

Versions of Bio-Kine software starting from version 4.0 have been designed to control stopped-flow
instruments, to perform data acquisition and analysis using different simulated devices such as a
Scanning Spectrometer , a Transient Recorder , a multipurpose Virtual Chart Recorder _ or several
External Devices controlled or not by the PCle-6321 board.

Previous versions of Bio-Kine were only able to perform acquisition and analysis. It was necessary to
use second software (MPS) to control the syringes and edit the sequences. In order to improve
friendliness of instruments it was decided to link both softwares.

Bio-Kine is organized as one main window and several child windows (made active by a mouse click in
it) included in this main window. Only one of these child windows is the active window. As in all Window
software the menu bar corresponds to actions in the active window.

The main window is activated upon loading of the program. The menu bar of this main window is used
for general installation options and for loading the child windows. These options are discussed in
sections 1.2.2 and 1.3.

The ways to control the stopped-flow device, the syringe and to edit sequences are explained in
section 2. All the information concerning the software is available in this section, for more precise
information about the stopped-flow device please refers to its user’'s manual.

The Analysis windows are used to display and analyze recorded files, either Kinetic or spectral files.
The use of these analysis windows are discussed in section 3. A full set of mathematical tools used to
perform data analysis can be found in the software. Descriptions of all the functions available are
presented in section 3.12.

Acquisition tools using MOS-200 and MOS-500 are fully described in section 5 and 6 respectively. In
these sections, acquisition using a scanning spectrometer, a transient recorder and a chart recorder
are explained.

Bio-Kine can also be used to drive Jasco CD Spectropolarimeter (J-810 but also J-715...) using AD/DA
board or not. All the possible configurations are described in section 7.

Bio-Kine can also drive J&M Diode Array Spectrometer, in that case Bio-Kine becomes a powerful tool
to follow 3D Kinetics. This configuration is described in section 8.

The multi-window organization offers the possibility to load at the same time several acquisition or
analysis windows with various setups and switch from one application to another by a simple mouse
click.

This manual uses some typographic conventions: words in bold indicate menus or buttons commands
(e.g. File / OK button) and menu levels are separated with a comma (e.g. File, Save As). Shortcut
keys are underlined and the full list of shortcuts available in Bio-Kine is presented in annex at the end
of this manual.

1.2. Installation

For proper installation of Bio-Kine, the equipment described below is required:
Minimum PC requirements

Pentium 200 MHz (at least 1Ghz for use with diode array detector)
64 Mb of RAM.

Monitor (800 x 600) with 16 bits colors.

Windows vista, 7 (32 or 64 bits)

One free PCI express slot.

One USB port

Analog to digital converter board model PCle-6321.

VVVYVY

Laser or ink-jet printer or plotter.

Bio-Kine installation must be done in two steps as follows:
AD/DA board and driver installation into the PC computer.
Bio-Kine software installation.



Biokine32 User's Manual (ver 4.73)

It is important to proceed in the order above; otherwise Bio-Kine may not be properly installed.

Make a backup copy of your original disk set, put it into a safe place and follow the next steps.

Note : if you want to use Bio-Kine only for data analysis refer directly to section 1.2.2, in this case only
the Bio-Kine software installation step is necessary.

1.2.1. Board and Driver installation

Install NI-DAQmx software

IMPORTANT: The drivers of the board have to be installed before installing the hardware itself
(National instrument Board: NI PCle 6321). Please check the Bio-Kine compatibilities in Table 1: Bio-
Kine compatibilities) before the implementation of software.

Bio-Kine32 is also Windows 32-bit software designed to acquire data using the PCI-6221 or the PCI-
6052E(previous boards provided with Bio-Logic instruments). With these cards, Regular PCI slot is
needed to install the plug-and-play board.

Table 1: Bio-Kine compatibilities

A/D board Driver (O] Bio-Kine version
NI PCle-6321 NI DAQ_mx 9.0.2 or 7 (32 & 64 bits) B|0—K|ne32 V4.64 and
higher higher
NI DAQ_mx 9.0.2 or 7 (64 bits) B|0—K|ne32 V4.60 and
higher higher
NI PCI-6221

Windows 2000, XP, o
vista, 7 (32 bits) Bio-Kine32 V4.45 and

NI DAQ mx <9.0.2

higher
Windows 2000, XP
NI PCI-6052E
NI DAQ traditional Win95, 98, ME Bio-Kine32 V4.44
DT-2801(A) DT-OPEN Layer Driver Win95, 98, ME Bio-Kinel6 V3.30

Insert the NI-DAQmx 9.x.x CD (Data Acquisition Driver Software).

If you do not see the Install NI-DAQ screen when you insert the CD, run D:\SETUP.EXE
Choose ‘Install typical NI-DAQ’ and follow the instructions.

When the installer completes, click restart later.

Shut down the computer from the windows start menu. Remove the power cord.
Install the PCI board into the computer.
Turn on the PC, the board should be automatically recognized and configured.

The second part of the NI-DAQmx installation should run automatically.
Check if you want to install online documents and follow the instructions to complete the installation.
Note: for any problems refer to the DAQ Quick Start Guide and the Release Notes (supplied).

1.2.2. Bio-Kine installation

The installation of Bio-Kine is described below:
Insert the CD supplied with the instrument.

Run setup.exe and follow the instructions.

By default the directory c:/bk32 is created. This will also create a new group (Bio-Kine) in the start
menu.

Leave the CD in the PC to allow then the installation of the USB drivers (manual of automatic
installation)
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1.2.3. USB drivers installation under windows 7 onl \Y

. An automatic installation is performed to install the USB drivers under all windows OS, however for
computers running under windows 7 (32 or 64 bits) it may be necessary to install the USB drivers of
the MPS-70 manually.

- Connect the MPS-70 to the PC using the USB cable, and switch on the MPS-70.

- Remove the Internet connection from the PC, otherwise Windows 7 will silently connect to the
Windows Update website to try to install any suitable driver it finds. No suitable driver is automatically
found then the following procedure should be followed.

- Press the Windows start button to bring up the start menu and select “Control Panel”.

bickine
1TS-10 cinetigue

Documents

Calculator

.-f‘ Paint
.‘ Getting Started

Computer
a Connect to a Projector

Pictures

Music

Control Panel
Sticky MNotes

e
"\—‘%) Snipping Tool

- XPS Viewer

Devices and Printers
Default Pragrams

Help and Support
,;5-] Windows Fax and Scan

B Al Programs

Shut down | ¥ |

Figure 1: control panel access

- From the Control Panel window select Hardware and Sound

E=RE R
—~
pllss) [ » Control Panel » = [ 42 ][ [se5reh Control Pane
Adjust your computer’s settings Viewby: Category ™
i  System and Security User Accounts and Family Safety
3 Review your computer's status ’ & remove user accounts
& Back up your computes s | B Set up parental controls user

Find and fix problems
Appearance and Personalization

Network and Internet Change the theme

o the Internet
etwork status and tasks

een resclution

& homegroup and sharing options

/ Hardware and Sound w €
*  View devices and printers
)
4
=

iage, and Region
other input methods

% Add 2 device

—7# Programs {

Uninstall a program

Figure 2: Hardware and sound selection

- At the next screen select Device Manager:
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Control Panel Home v r
Devices and Printers

(7
209 pddadevice | Addaprinter | Mouse | #De

Clock, Language, and Region
Ease of Access ! Display

How to correct monitor flicker (refresh rate)

System and Security
Metwork and Internet E AutoPlay
& i s il Sounl Change default settings for media or devices | Play CDs or other media automatically
rograms ol
Prag Gy Sound
g R ot l\ Adjust system velume | Change system sounds. | Manage audio devices
Appearance and \fg Power Options
Personalization Change power-saving settings | Change what the power buttons da

Require a password when the computer wakes | Change when the computer sieeps | Choose a power plan

Make text and other items larger or smaller | Adjust screen resclution

Connect to an external display

Figure 3: Devices and printers selection

In the Device Manager window there will be a USB 1/O device under “Other Devices " with a yellow
warning symbol to indicate a problem i.e. no driver installed. Right click on the “Unknown device ”, and

from the displayed menu select “Update Driver Software...”

File Action View Help

% @ E HE

i)

45 jts-PC
-8 Computer
>V Data Acquisition Devices
b =g Disk drives
b R Display adapters
b i) DVD/CD-ROM drives
>E’§“u Hurman Interface Devices
- IDE ATA/ATAPI controllers
| = Keyboards

<)% Mice and other painting devices
P g

Meniters
Metwork adapters
Other devices |

? U-ﬁ.krﬁwﬁ..device

3 ;
1+ -5 Ports (C 7
; |
b B Froces Update Driver Software...
b -%| Sound, Dizahle
b {8 System Uninstall

>--i Univers:

Scan for hardware changes

Properties

Figure 4: device installation

This then displays the option for an automatic search or a manual search (Figure 5). Select “search

automatically for updated driver software”.
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) U Update Driver Software - USE Serial Port

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver scftware manually.

Cancel

Figure 5: driver software search

The installation of the drivers is initiated,
When the installation has finished a completion screen is displayed.

) L Update Driver Software - USE Serial Converter

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USE Serial Converter

Close

Figure 6: USB Serial converter installation

Press Close to close this window and go back to the Device Manager Window.
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-
=4 Device Manager

=&

File Action View Help

= @ 0 H=l

gl s

a4 jts-PC

-8 Computer
b w Data Acquisition Devices
b =g Disk drives
o B4 Display adapters
L DVD/CD-ROM drives
3 31,—;‘, Human Interface Devices
b g IDE ATASATAPI controllers

<= Keyboards
f }3 Mice and other pointing devices
. A Monitors
>l;" Metwork adapters
o Bl Portable Devices
o Y5 Ports (COM & LPT)
b D Processors
b Jq| Sound, video and game controllers
b fM System devices
B § Universal Serial Bus controllers
4 i USBIO controlled devices

i Bibqugic USE Device

Figure 7: device manager window

The Device Manager will still show a Bio-Logic USB device. Installation is completed.
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1.3.  Getting started

Run Bio-Kine software from the start menu. The following screen will be displayed: Figure 8.

File Device Analysis View Image Option Install Windows About Bio-Kine..
B0 s s 8| ® o b Aoasionseup] Dwis | (@

Stopped flow
SFM-4000 /5

Mixing
Sequence

- BioLogic

cionce Instruments

Delay linss
165
200

TC-100/10

= "

Bio-Kine32 V4.70

Released on September 25_2012.
Copyright 2000-2012

Free software upgrade available Here

www bio-logic.info

Figure 8: Starting window

As in most Windows software Bio-Kine functions are operated through the menu and the most frequent
operations are obtained by actions on buttons which are menu shortcuts. Rectangular state panels (on
top right corner and bottom corners of the screen) display information about the current state of the
software and information on the data that is displayed on the screen.

Standard Windows actions (reduce, restore, close...) are available from this screen. It is out of the
scope of this manual to describe these functions and we recommend referring to the Microsoft
Windows manual for more information.

All the buttons are inactivated in the main window (Figure 9) and only four menus are available: File,
Device, Option, Install and About Bio-Kine .

soine 32 vero Y ——

Elie__ Analysis Elew Image thw-n Install E_ﬂdm ghnutﬂiq_-.Kine... B
ﬁ | ’:_“: .8 fo:\_k. ﬁ i tﬁ | @Q ﬂ'ﬁ N | Acquistion E;etupl Device |

Figure 9: Bio-Kine main window menu
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From the File menu_Choose Load data file... the window shown in Figure 10 appears:

core .
File Name : Directories :
|3c:an_|_l,lsu:|_50".bka Z: M empotZohrath 05-5008hermal denat.
profil_temperature_peltier. bla - Lo
zcan_lvso_20°_back. bka “Htempo
zcan_lveo 307 bka £ Zckia
zean_lvgo 307 bizbka i
zcan_lveo 407 bka E (AMOS 500

scan lvso 45° bka & thermal denat. Iz

zcan lugo BO° bka
zcan_lveo 55 bka _ 4
zcan_lvgo BO°. blka
zcan_lveo B5 blka
zcan_lvgo 707 bka S

& ke 3D fe |2 2 [\hioog...] > |

List of Files Type : Load Window

BicKire files [*.bk?] = gl
Hew Cancel

Comments :

MO5-500 Spectrameter

Spectrum measurement

Acg duration =05 =

Requl terperature sequence - step 3
Temperature - 50

Time: Auto
Biokine W4.70 aB

Figure 10: Load File window

Multi-file selection is allowed (using SHIFT or CTRL keys) up to a limitation of 10 files. Choose
Current in the Load Window area (see Figure 10), validate the selection with OK button: this will
close the file selection window and load an Analysis window with selected file(s) on display.

If one or more analysis window are already loaded, the File, Load data files command replaces all
files into the active Analysis window. All the files in one Analysis window have the same X scale. Notice
that It is not possible to have a spectrum and a Kinetic traces display in the same window.

If an attempt is made to load a spectrum (X unit in nanometers) into an active window, showing a
Kinetic trace (X unit in seconds), the spectrum will be loaded into a new Analysis spectra window.

To open several analysis windows, select New in the Load Window (see Figure 10) before validate
with the button. Then it is possible to arrange the different windows on the screen using Window, Title
or Window , Cascade in the main menu.

Other menus available in the File menu will be discussed further (refer to section 3).

1.3.2. Option

From the Option menu: when loading, only the Graph and Plot area (see Figure 11) and New User’s
Profile window are active (see Figure 12). The New User’s Profile window may be useful if different
users are using Bio-Kine with different configurations.

The Graph and Plot area window permits to select the color of different plots.
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8 BioKine 32 VATD TP —m - e AR — = (@] 5= ]

alysis View Image Option Install Windows About Bio-Kine..,

S 75 B0 5| @, A [ | AcwiolonSelp] | Deviee

Stop,
SFM-4000 /5
_db |

Mixing
Sequence

Delay lines
165
200

|
[ Foos |

16:20

a [me k-
B pnonm ||

To save the Bio-Kine parameters into a private configuration file (*.INI), choose Option, New user’s
profile... on the main menu. This will load a new window (Figure 12). Enter the name of the file (in the
example: Bio-Kine.INI) and click on the OK button. Then the parameters will be recorded into the new
configuration file at Bio-Kine unload.

Figure 12: User parameter window

Note: files name are limited to 8 characters plus 3 for the extension into the MS-DOS environment.
This limitation was kept into Bio-Kine for the configuration files, (even if Windows 95 can support a
larger numbers of characters) and the INI extension is locked.

To retrieve parameters from a given configuration file, select the appropriate configuration file name
into the initialization window (see Figure 13). This window is displayed at Bio-Kine load time (if several
initialization files are present on the hard disk). In the example shown below, Bio-Kine will start with
USERZ2.INI parameters. To delete a profile select the profile in the initialization window and click on the
Delete button.
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If there is only one configuration file (BIO-KINE.INI by default) the initialization window is not displayed.
Note: initialization files (*.INI) are stored into the Windows directory (usually C:\WINDOWS\BKSYS).

“Bior-Kine w05 T
v e M a—

i Select user's profile : |uselZ __v_l
| biokine
[l (1] | Cancel Delete 1

Figure 13: Initialization window.

From the Install menu: Install menu is composed in three parts, Device installation option, Stopped-
flow configuration and MPS maintenance.

Windows  About Bio-Kine...

Device...

Stopped flow configuration

Stopped flow
SFM-4000 /5 MPS maintenance

o |

. Mixing |

Figure 14: Install menu

1) From the Install menu : choose the Device installation option to load the window shown in Figure
15. The stopped-flow communication is established from this window by choosing the corresponding
serial port. The acquisition device and its serial port are also selected in this window, details of each
configuration will be provided in further sections.

When installed the AD/DA board is automatically recognized. When AD/DA board is not necessary (for
example for diode array detection) then the message ‘no board detected’ is displayed.
Once the system configured, click on OK to validate. Now Bio-Kine is able to drive the selected device.

—Acquisition device — Stopped flow device
[ MO5-450 [ J-810] zerial acquisition ] v Use stopped flow
[~ M0S-250 [~ J-810 analog acquisition | Communication mode

MWOS5-2004M [~ WMOS-200 f+ Senal pot COM 4|z m
r
[~ TIDAS diods aray v " USE [Only with MPS70)

rAcquisition parameters ———— — Accessories

Peltier TCU-250
Serial Port COM l Pl r

I~ mT-jump [PCl Box] [~ mT-ump [USE Box]

~Acquisition Board
PCle-6321 board detected

Cancel |

Figure 15 : Device installation
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2) From the Install menu: choose the stopped-flow configuration

3) From the Install menu: choose MPS maintenance option

From the About Bio-Kine menu

1.3.4. About Bio-Kine

: see section 2.1

. see section 2.2

web site (possibility to download some upgraded versions) can be found.

At the following link: http://www.bio-logic.info/rapid-kinetics/support.html

2.

2.1.

Once the stopped-flow device and its serial port selected in the device configuration

INSTRUMENT OPERATION IN STOPPED-FLOW MODE

Stopped-flow configuration

section 1.3), choose the Install, Stopped-flow configuration

'-'Stop.ped Flow configuration

~ Device -

SFM-400 /5
SFM-400 /0
QFM-20
QFM-400
SFM-2000 /5
SFM-2000 /7
SFM-3000 /5
SFM-3000 /1
(SFM4000 /5

- Accessories

-

[~ Freeze Quench

i~ Mixing Sequence

(" Classic mode

" Titratar mode
oG e

(" Eoncerfration dependenoe-studie

- Syringes

menu (see Figure 16).

Syringe 1 | 10ml (Diam.:

20 mrm)

Syringe 2 J 10ml (Diam. :

20 mmj

Syringe 3 | | 10ml (Diam. .

20 mm)

Syringed | | 10ml (Diam.:

Click. to select syringe 1

20 i)

1.9l /8 mm /4 mm for SFM-300 & 400
36 ml A 12 mm 4 mm for SFM-300 & 400
ESmIH?mmx’ﬂrmmforSFM 300&400 -

204 4 o far SR

Co

LCancel J

Cusztam

Figure 16 : Stopped-flow configuration

, some information about Bio-Kine software and links to Bio-Logic's

menu (refer to

The device to be installed should be configured according to the instrument purchased and mode
chosen for use. According to the device selected you can choose different mixing sequence:

O Oo0o0oo0oo

Advanced mode
Classic mode
Titrator mode
Double mixing mode

Concentration dependence studies

When you operate a quench experiment only classic mode can be selected. The freeze quench and
the titrator mode are only available in specific configurations; please refer to their respective manual
for details.

Syringe configuration is made in the same window. The active syringe is displayed in yellow; select the
nature of the syringes that have been installed in each syringe position of the SFM by clicking on the
right one.

The SFM comes equipped with standard 10 ml syringes and these are the default syringes installed in
the software. Changes only need to be made in the software when syringes of different volumes (other
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than standard) have been installed in the SFM.

Use the LLE#0M putton to enter syringe specifications if you have a custom syringe. In this condition
the window shown in Figure 17 is displayed, it is then necessary to enter volume, piston diameter and
screw pitch of the custom syringe to add it to the standard ones.

f

- -
Custom Syringe - 5.0 ml / 15.00 mm / 400 .. ﬂ

number i-ﬂﬂ] =
Max. Vol. [ml) 5
Piston Diameter [mm] !15

Screw Pitch [mm] |4-|

-

h Hudif}ll Add | Eugspl-jssl Closze | N

Figure 17 : Custom syringe

WARNING: Incorrect syringe configuration will cause volume and flow rate calculations to be
incorrect!

2.2. MPS maintenance

From Bio-kine 4.70, the mpsl4. elf is automatically installed. For bio-kine version 4.50 and higher
version, it is now necessary to upgrade the firmware of the MPS-70/x (mpsl4.elf actually). The
procedure is the following:

From the Install menu choose the MPS maintenance option (Figure 18):
For upgrading the MPS firmware the MPS-70 has to be on line. To do so, switch on the MPS-70 using

the button located at the rear panel of the device) and few seconds later, click on the icon i

from the stopped flow window. Check at the left part of the window if the MPS On Line appears. It is

important to check that the MPS is on line before starting the upgrade of the firmware.

File Analysis View Image Option |Install| Windows About Bio-Kine...
= | Bl P SO ED Iﬁ| Device...

Stopped flow configuration

Stopped flow
SF-4000 /5 MPS maintenance

i |

Mixing |

Figure 18: MPS maintenance

By clicking on MPS maintenance (Figure 18) the following window will be opened (see Figure 19).
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— MPS device
MP570 Serial number - 00000

MPS firmware ¥1_4

— Firmware upgrade

Program file :

Jpgrade firrmware |

Search |

—Advanced Configuration

Seral Mumber

FMALC address

|
|
IP address |
|

Metmazk

Figure 19: Firmware upgrade

Click on 2= putton, and select the proper file mps14.elf in the MPS folder of Bio-Kine software:

by default, Bio-kine folders are installed in C:\bk32 (Figure 20 & Figure 21).

Ll bk3Z » Eﬁohﬂé@.?z_nrérsio_n_tﬂ_jﬂps

Mouveau dossier

Crganiser =

1 Favoris

“El Emplacements ré

W Téléchargements

M Bureau

. Bibliothéques
E] Documents
= Images
J’i Musique
B vidéos

A cinetique

M Ordinateur

G"- Réseau

@ Panneau de conf _

1]

- Mom Muodifie le

Type

. Bureau |_| mps_14.elf 05/12/2013 11:34 Fichier ELF

4y 1t

| b

Mom du fichier : hd IMPS Flash Files (*.flash, *.elf] "l

I Cuverie

Ivl ’ Annuler ]

Figure 20: selection of mps14.elf
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Start the upgrade by clicking on

s ronevecs NN =

— MPS device

MP570

Serial number - 00000
MP5 firmware ¥1_4

— Firmware upgrade

Program file :

C:hbk32%biokined. 72_version_test_mpstmps_14.elf

Uparade firmmware

Senial Mumber
MAC addriess
IP address:

Metrmazk

—Advanced Configuration

Get

Set

Figure 21: downloading of firmware

IIpgrade: firmware |

button.

Cloze |

When the upgrade procedure is starting the following window is opened (see Figure 22)

18
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— MPS device

MPS70

Senal number - 00000
MPS firmware ¥1.4

— Firmware upgrade

Program file :

C:hbk3&hbiokined. 72_werzion_test_mpzhmps_ 14 elf

Loading...

Senal Mumber
AL address
IP address

Metmaszk

—Advanced Configuration

Figure 22: upgrading the MPS firmware
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Finally, the procedure is completed (Figure 23).

MP5 device
MP570  Senal number : 00000

MPS hrmware V1.4

Firmware upgrade

Program file :

C:hbk324biokined. 72_version_test_mpsimps_14.elf Search

|pgrade firmware |

Success... MPS OM LINE

Advanced Configuration

Serial Mumber | Get
MAL address |

IP address | i
M etmagk |

Cloze

Figure 23: upgrading success

2.3. Stopped-flow status area
A vertical menu bar on the left of the screen is dedicated to the stopped-flow device (see Figure 24).

This menu bar gives access to the syringe control window using the i button (refer to section
2.4), to get the classic mode (refer to section 2.4) or advanced mode (refer to section 2.5) according to
the device selected (refer 2.1) click on the mixing sequence button.

At any time, information about the configuration of the stopped-flow can be found in this bar: device,
delay lines installed and cuvette type.

Once the sequence ready in the classic or advanced mode, the shot control window is displayed in the
area as shown in Figure 247 (refer to section 2.6).
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Stopped fow
SFM-20 /5

I ixing
Seguence

B

Shot Control

> | [
| Feady
G

Autarun
End

Delay lines

TC-1000

MPS On Line
Temp [*C) -77.5

Figure 24 : Stopped-flow menu bar

2.4, Control and initialization of syringe from sof tware

Syringe control from Bio-Kine is made through the il button in the stopped-flow status area. The

window shown in Figure 25 is displayed.
The syringe to be moved is selected by clicking on the corresponding frame. The new selected syringe

will be surrounded with a red rectangle.

Syringes are emptied or filled using the |E| |§| |E| and |§| buttons. The |E| button move a syringe
upwards by one elementary movement and the E] button arrow move a syringe downwards by one
elementary movement. The |§| button move the piston upwards by 10x elementary movements and

the IE button move the piston downwards by 10 x elementary movements.
The size of the elementary steps and syringe movement speed is controlled in the Manual Speed

section of the window. The E] and E] buttons are used to change the manual speed. It could be very
useful to reduce cavitation during loading of sample for example. The display shows the speed in flow
rate based on the syringe installed and moved.
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ﬂ Syringes Curm'n:ang_ - .

“Syringe Control [V in pl]

‘Synnge 1 7| Synnge 2

FiFml FEFmf

Heset | Reset |
DEEREN | | DEEEEN

10000 10000

Manual Speed |

A =
[

&
2.1 mliz
. Up and
D D v low limits
Heszet All
= B =
J Close

Figure 25 : Syringe control

The MPS that controls the SFM follows the movements of the syringes so that the actual residual
volumes are displayed at all times (see Figure 25). When the MPS is turned on and the software
started, turned on, the syringe volume counters show BN and has to be initialized.

The syringes are initialized by setting the syringes to their uppermost (empty) position and resetting the
syringes in Bio-Kine. The syringes can be selected and moved to their uppermost positions either
directly with the MPS or from the MPS software. Once a syringe has reached its uppermost position,
the syringe motor will oscillate and vibrate as it becomes out of phase with the driving pulses. There is
no danger to the SFM or syringe motors when this occurs, but there is no reason to unnecessarily
prolong this treatment either.

Beszet

The syringes can be reset individually by pushing the button for each syringe or all at once by

pushing the button (refer to Figure 25).

CAUTION: Measurement of residual syringe volume is made by counting the logic pulses from
the controller for each syringe. If, for any reason , a syringe is blocked during a run, the pulses
will not correspond to the true volume delivered an d the value displayed may become
erroneous (e.g. in the case of incorrect positionin g of a valve). In this case, it is advisable to
reinitialize the syringes.

If, by accident, a syringe is returned to its uppermost position the syringe volume counter will again
show INEEEM and the syringe must be reinitialized. To avoid such accidents, the Up and Low Limits
checkbox may be checked. When this box is checked, Bio-Kine will not allow the syringes to be driven
beyond their upper and lower limits. This also avoids accidentally pulling the syringe plunger
completely from the syringe and spilling solution onto the SFM.

WARNING: The Up and Low Limits only applies to cont  rol of the syringe from within Bio-Kine
software. These limits can be bypassed by manual co  ntrol of the SFM directly from the MPS.

2.5. Creating a sequence using the advanced mode

2.5.1. SEM options

An advanced menu was created to improve the friendliness of the design of the stopped-flow
sequence. This mode can only be used for single mixing experiment, it is still necessary to use the
classic mode for double mixing experiment or to perform pre-washing phase (refer to section 2.6 in this
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T
{ Sequence

case). The advanced menu can be reached clicking on the
area. The window shown in Figure 26 is then displayed.

button in the stopped-flow status

~Mixing ratio—— [ Yolume — Total flow rate ——

51 I 0 Total volume #shat 51 | 0 o mbfs :I
52 [0 e 52 0 [0 mks :l [1600 mlis
s3] F 53 [ 75 [Bo0 mlss

54 [ i 54 [ 75 [ 800 mlis Default-]

—Start of data acquizition | | Sequence
& At stap @ ? : Estimated dead time : 0.3 ms

oAl |0 ms befare the stop

— Configuration

Swyringe 1 10 ml
Swringe 2 10 ml
Syringe 3 10 ml
Swringe 4 10 ml

Load | Save.ﬂ.sl Comments SFM Ophionz | Cloze I

Figure 26 : Driving sequence in advanced mode

Content of spinges | nitial concentration Final concentration

water

water

1000 k4
0.0 pM

Azcorhic acid 20 mbd
DCIP 140 b4

First operation should be to check the configuration of the stopped-flow, it is made by clicking on the
s Optons | pytton (refer to Figure 27).

Stopped flow options =)
—Cuyette ———————— —Hard Stop— [ Acceleration Phazez —Delap Line 1 [ul)
'FC-20 = @ Auto @® Automatic | =l
TC-50/10 ' Manual
TC-50/15 = i i
1C-10010 IE| " MNone ) Manual —Delap Line 2 [ul)
TC-100/15 | |
NC-10 “Walve Lead—— | |
I 23 [ms] ‘ I
! —Ejection delay Line [pl])—
[~ HDS Mixer % :Hard Stop closed between shots | ‘:!
[ Overheating Protection
Drefault l EK l Cancel l
|

— —— =i
Figure 27 : SFM options in advanced mode
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Select the cuvette and mixer according to the cuvette and mixer installed in the SFM (refer to the SFM
user’s manual for more details).

WARNING: Incorrect cuvette and mixer configuration will cause dead time calculations to be
incorrect!

Valve Lead: This section of the windows allows one to enter the number of milliseconds before the flow
stops that the hard stop starts closing. The default value is 2.3 ms. The lead time may be adjusted
(from 0 — 5 ms) to fine-tune the quality of the stop. The precision of the setting is 0.1 ms.

Overheating Protection: Not applicable for recent MPS-60 and MPS-20. Default mode is checked. It is
a protection against electronic overheating after long working day.

Keep hard-stop closed between shots: in advanced mode, the configuration of the hard-stop is
automatically set: the hard-stop closes at the end of the pushing phase (or few milliseconds before if a
lead time is selected) and opens at the end of the acquisition. If the user needs to keep the hard-stop
closed at the end of the acquisition (to run a spectrum for example), then it is necessary to check the
corresponding box.

Delay lines: In advanced mode delay lines and ejection delay lines cannot be changed boxes are not
active because only single mixing experiment can be performed.

2.5.2. Design of stopped-flow sequence

The window shown in Figure 26 is separated into six areas: mixing ratio, volume, total flow rate, start of
data acquisition, shots, and configuration. These different areas are respectively described below.

Mixing ratio : it is the first parameter to set, ratio of syringes which are not used must be set to 0. It is
possible to enter decimal value for the ratio.

Volume : it is necessary to set the total volume of reactants to push into the cuvette using the ‘up’ or
‘down’ arrows. The volume is proportional to a micro-step volume in order to improve the reproducibility
of results. Once the total volume selected the volume to be pushed for each syringe is calculated. The
total volume selected should be big enough to wash the cuvette efficiently between two shots (refer to
color code for the limits).

Total flow rate : total flow rate must be selected using ‘up’ and 'down’ arrows. Once the total flow rate
selected the flow rate for each syringe is automatically calculated. 1 ml/s is considered as a minimum
value to get an efficient mixing. There are also limits for single syringe according to their respective
volume (refer to color code).

Start of data acquisition:  Using the ‘stop’ option only the Kinetics will be recorded, the acquisition is
starting when the hard-stop is closed. To make sure the cuvette is well washed and the stationary state
is reached, it is advised to start the acquisition few ms before the stop.

Configuration : In this area it is possible to find the volume of the syringe installed and the type of
cuvette. The content of syringes can be entered with initial concentration, the final concentrations are
calculated using the mixing ratio selected (in the example given in Figure 28 the mixing ratio used is
1/2/4/1).

Sequence: Once the sequence ready, click on the __ Roay_| button, the shot window is now activated on
the left panel of the screen.

The estimated dead time of the reaction is given in ms, the dead time is calculated using the cuvette
and mixer selected (dead volume) and the total flow rate

23



Biokine32 User's Manual (ver 4.73)

- Configuration

Content of syringes Initial concentration Final concentration
Syinge1 | 10ml | | solution 1 | 25 m | 3125 mM
Swinged | 10ml | | solution 2 | 150mM | 37.5mM
Syringe 3 | 10 ml | solution 3 | 20 mhd | 10.0mM
Syinge 4 | 10ml | | solution 4 | 100uM | 125uM

Cuvette  [TC-100410

Figure 28 : Example of driving sequence

A color code is used to warn the user about the choice of the parameters selected:

Color code message
green OK (depending on syringe)
yellow Total volume may be insufficient for washing the cuvette

Total volume (<4 times the dead volume)

NS Total volume too low for correct washing of cuvette

green OK

Volume per syringe ellow Syringe volume may be insufficient for washing of mixer
_ Syringe volume too low

| green OK
Total flow rate ellow Flow rate too low for correct mixing (< 1 ml/s)
Flow rate may be difficult to achieve for this cuvette
| green OK
yellow Flow rate may be too high (will be dependant on cuvette

Flow rate per syringe

and flow by other syringes)

_ Flow rate out of range (too low or too high)

Standard operations can be made from the same window:
» Load a sequence using the _ Lead pytton.
« Save a sequence using the _savess | pytton,
« Print a sequence using the __Fit_ | putton.
+ Close asequence using the  Cles= | putton.

Comments: a text window is opened by clicking on the _t@mments | btton; comments will be saved with
the sequence.

2.6. Creating a Driving Sequence using classic mode

2.6.1. SEM options

Experiments are performed with the SFM through the use of a driving sequence. A driving sequence
tells the SFM to automatically perform several functions such as moving the syringes, activating the
hard stop, and triggering data acquisition. Driving sequences are created in the window shown in

Figure 29, this window can be reached from the L 4 button in the stopped-flow status area.
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?_._—l Stopped Flow Program - * o " l‘:' = d—hr
i PP ogr T
Phase 1 FPhase 2 |Phase 3 Phase 4 Phase 5 V;I?I:Ls
;lime [ms]) 20 [l Inzert Phase
?Syl. 1(nl) 0 Remove Phasel
[Syr_ 2 (uD) o —
|| Sy 3D [100 [ im0
Syr. 4 (ul) 100 100
W l:lnl:lﬂ ar i i
[l | Phase: 1/5 | Total Yolume ; 200 pl | Total Flow Rate : 10.0 ml's
'l [ Syringes contents [ Shots [ Drive Sequence | [Ageing Times
i | [Swinge 1 = 1(1:20) pL1 [ O0ms
=ingle |
|Syringe 2 Dead Time DL2 4.0ms
[Syringe 3 Hultiple 30ms EDL |
Springe 4 L |
Load l Savebs I Comments i Print I SFM Options I Lloze I
== — —

Figure 29 : Driving sequence in classi

¢ mode

First operation should be to check the configuration of the stopped-flow, it is made by clicking on the

SFk Options

button (refer to Figure 30)

Il

~ Cuvette Hard Stop-— | Acceleration Phases
- ¢+ Auto (=) Automatic
[ (~ Manual P
—_ © None ' Manual
Walve Lead 7
23 [ms]

[~ HDS Mizer
% Overheating Protection

[X Hard Stop closed between shots

Default ok Lancel |

[=x=)

—Delay Line 1 [pl]

|No (0) 16.5 |

~ Delay Line 2 (ul) .
{No (0) 20.0 =
| =

Figure 30 : SFM options

Select the cuvette and mixer according to the cuvette and mixer installed in the SFM (refer to the
SFM user’'s manual for more details.

WARNING:
incorrect!

Incorrect cuvette and mixer configuration

will cause dead time calculations to be

Valve Lead: This section of the windows allows one to enter the number of milliseconds before the
flow stops that the hard stop starts closing. The default value is zero. The lead time may be adjusted
(from 0 — 5 ms) to fine-tune the quality of the stop. The precision of the setting is 0.1 ms.

Overheating Protection: Not applicable for recent MPS-60 and MPS-20. Default mode is checked. It is

a protection

against electronic overheating after long working day.

Hard-stop: ‘auto’ is the default mode. In this position the hard stop is closed at the end of the pushing
phase (or few milliseconds before depending on the lead time chosen) and remains closed until the
end of the acquisition. As soon as the acquisition is over the hard-stop opens. In case the user wants
to leave the hard-stop closed after acquisition (for example to perform a spectrum) it is necessary to
choose the keep hard-stop closed between shots option (see Figure 31). When using the ‘manual’
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mode the hard-stop is programmed to open (off) and close (on) by the user (through the synchro out
2). If ‘none’ is selected, the hard-stop is always open.

o

— k|
Stopped flow options - &J
~ Cuwette —Hard Stop - Acceleration Phases | [ Delay Line 1 [pl]
£ @ Automatic [No (0)165 x|
| " MNone O Manual : Delay Line 2 [ul]
~Valve Lead —— [No (0) 20.0 -]
23  [ms)
| _
I~ HDS Mixer X Hard Stop closed between shots I ﬂ
@ Overheating Protection
Drefault | Ok | Lancel |

Figure 31: SFM option

By clicking on “OK”, you return back to the mixing sequence window with Sync.2/HS (Hard Stop) line

see Figure 32.

f T 5
[ Stopped Flow P L [
rﬂ Oppec Ton TR - —

Phase 1 |Phase 2 |Phase 3 Phase 4 Phase 5 V;Iﬂlr:tlas
|time [ms] 10 10 ] Insert Phase
:S_vl. 1 (uh) | a Remove F’hase|
Syr. 2 [ul) (]
gt sl o A Mew
Syr. 3wl [100 100
|Syr. 4 (u) 100 100
l ESynchml On Oft OFf orf Off
| |Sync. 2/HS |OF On Off Off Off
| Phaze: 2/5 | Total Yolume : 0 pl | Tatal Flow Rate : 0.0 ml/s
| Syringes contents | Shots | Drive Sequence Ageing Times
| | [Syringe 1 Single 101:20) DL1
|Syringe 2 Dead Time DL2
{Suinge 3 Mulbple B EDL
|Syringe 4

I Load Save bz | Comments | Frint ‘ SFM Options | LCloze |

S — =

Figure 32: Sync.2/HS command

Acceleration phases: please refer to the SFM user’'s manual for details about the acceleration phases,
default mode is automatic but one can create his own acceleration.

Delay lines: Select the delay line(s) according to the delay line(s) you have installed in the SFM. None,
one or two delay lines must be configured depending on the type of device installed. Each delay line is
chosen from a pull-down menu in the window shown in (Figure 30). The ejection delay line is only
available in freeze quench configuration.

WARNING: Incorrect delay line configuration will ca
incorrect!

use ageing time calculations to be

2.6.2.

A driving sequence is entered in the program grid shown in Figure 29. Each column of the grid
represents a driving sequence phase. Each phase contains actions for the SFM to perform. A
complete driving sequence may contain from 1 to 20 phases. Although only 5 phases are shown

initially, additional phases may be inserted using _InsentPhase | hutton or removed using the Plemove Phase]
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button.

Figure 33, shows an expanded view of the program grid. The duration of a phase is entered in ms (1 —
60000 ms/phase) on the first line of the program grid. The volume in pl delivered by each of the
syringes during a phase is entered on the line next to the appropriate syringe. The status of the
synchronization trigger is noted on the last line of the program grid.

Stopped Flow Program - *.-

Phasze 1 |Phase 2

time [ms) 100 Phase
Syr. 1 [ul) 100 <4— (duration
Syringes Ser. 2 (ul)  |100
volume Syr. 3(u) 100

Syr. 4 [} 100

Synchio T [THNNON < pricronsatn

Figure 33 : Design of the sequence

To enter the phase duration and syringe volumes delivered, click on the corresponding cell or
use the keyboard arrows keys to navigate between cells.

CAUTION: Blank and non-numeric values entered int  he program grid are considered as zero
values. Phase duration of Oms will cause the phase to be skipped in the execution of the drive
sequence.

The contents of the syringes can be entered in the Syringe Contents (refer to Figure 28)
Each time a program grid cell value is changed, information about the current syringe, current phase
and driving sequence is updated displayed below and to the right of the grid (Figure 34).
This information indicates:
1) Current phase number and total number phases in the driving sequence.

2) Volume delivered by the current syringe during the current phase or current phase total
volume (if an entire phase is selected).

3) Flow rate of the current syringe during the current phase or current phase total flow rate
(if an entire phase is selected).

4) Total volume delivered by each syringe during the driving sequence.

Phaze 1 |Phase 2 |Phase 3 |Phase 4 |Phase ] VTlulaI
time [ms] 100 (M]
Sy 1(ul) 100 [ 1o
Spr. 2 (u) [100 [ m
Spr. 3(u) [100 [ 1m
Sy 4(ul) 100 [ 1m0 <«— (4)
Synchro 1 F_ arf 1] Off off
Spnc. 2/HS (OFf OFf O Off off
| Phaze: 1/5 [ Total Wolume ; 400 pl [ Total Flow Fate : 4.0 ml/z

1) ) ®3)

Figure 34: MPS Software: Driving Sequence Information
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Indications of the Ageing Times for a driving sequence are also displayed in the window shown in
Figure 29. The ageing time is calculated for the last valid phase, according to its flow rate and of the
delay lines and intermixer dead volumes.

The ageing times are calculated for the current phase selected based upon the syringes flow rates,
delay lines installed and intermixer volumes

The MPS software provides the possibility to repeat phases a number of times in virtually any order.
This is accomplished though a macro sequence entered in the Drive Sequence frame of the
« Stopped Flow Program » window (Figure 35). The macro sequence can be edited to run a single
phase or many phases in a different order than present in the program grid.

1[1:20)

|' Drive Sequence

Figure 35: MPS Software, drive Sequence Macro

Once the sequence ready, click on = 3ingle | or Multele | hytton to activate the shot window on the left
panel of the screen.
Standard operations can also be made from the same window:

> Create a new sequence using the = Nsw  putton
> Load a sequence using the _ Lead|pytton.

> Save a sequence using the _savess | putton,

» Print a sequence using the __Fit_ | putton.

> Close a sequence using the_ Ces= | putton.

Comments: a text window is opened by clicking on the _t@mments | btton, comments will be saved with
the sequence.

2.7. Titrator mode: Please refer to the titrator ma  nual

2.8. Double mixing mode
CREATING A DOUBLE MIXING EXPERIMENT

The double mixing experiment program is used in order to mix three reactants together. This means
that a SFM 3000 or SFM 4000 has to be considered. With the SFM 3000/S, all syringes will be used.
With SFM 4000, the three last syringes will be used (S2, S3 and S4) and S1 is not used, however this
syringe has to be loaded with a solvent (water or buffer for example).

A double mixing experiment is divided in three phases:

1/ A and B are mixed in a first mixer

2/ The solution (A+B) goes through a delay line. The solution is aged in the delay line (waiting phase)
3/ The solution from the delay line is mixed with a C solution (third reactant) in the second mixer; and
the final solution goes through the cuvette for analysis.

Once the mixing sequence “Double mixing mode” is selectﬁq from the Install, Stopped Flow
i 1811g
Configuration menu, clicking on the button mixing sequence 222128
The double mixing window can be shared in two parts:
- Double mixing experiments, where all parameters such as content syringe, concentration,
phase conditions are defined
- Global sequence: where the program sequence appears, giving information on the volume

consumption for each syringe, ageing time assessed etc...

opens a window (Figure 36).
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[sfi] Double mixing experiments S —
Double mixing experiments
Content of syringes Initial concentration Final concentration
Syiinge (2] | | [
Syinge (3] | I [
Spinge (4] | @ [ [

Phase 1 conditions Phaze 3 conditions Stait next acquisition step
Ratio A 1 Empty Delay fins by using Syringe [B) | | & atthe endof measurement
Ratio B 1 Ratio Delay line I 1 Ratio C 1 " after 5 SEC

Total flow rate 100 mis Ghart of data acquisition

Estimated dead time [~ 30 ms  Mirimum ageing time . [ 40 ms i Abstop " Pre-trigger

Load | Fint | Savehs | SFM Optiors ‘ {iInfos__ ‘ _/Edit Sequence
! Global sequence
Structure of the sequence Ageing times

| Phasel | Fhase2 | Phased [5ten [ [ Ageind] i‘ A
[Timefms) | T1 [ Twat | T3 ! o a
R | J | N | =
K 3 -
Swifpl | [ | = :— J Lty
TR [ I 1. Rad

Fiepeat number 1 Tatal volume £ Spings: & | Ol B Op c[ ou

Ready [

!

Figure 36 : Double mixing experiment, main window using SFM 3000/S

> Double mixing experiments _ (Figure 37):
The content of syringes and the initial concentration have to be entered. Thus the final concentration
will be calculated (the final concentrations change in function of the ratio assessed, see Figure 37).
In the_Phase 1 conditions window, enter the Ratio A and ratio B,
In the Phase 3 conditions window, select the syringe(s) used in order to empty the delay line. Product
from the reaction of A+B is stored in the delay line and then mixed with the C solution. To empty the
delay line of the aged solution, A or B or A+B can be used. This procedure is particularly useful to save
a precious solution during this flushing phase.
Assess the ratio between the solution coming from the delay line (A+B) and C, and finally fix a total
flow rate. Please notice that the flow rate has to be assessed to satisfy the turbulent conditions: in that
way, a colour coded window orientates the user. The green font colour indicates adequate parameter
conditions. In case of orange font colour, the total flow rate is too slow and should be increased.
Start next acquisition step:  In case of a repetition of the sequence, starting the next acquisition step
can be done at the end of the measurement or after a defined time.
Start of data acquisition : as in the stopped flow advanced mode, starting the acquisition can be done
at the stop of the motors or few milliseconds before the stop (this time is fixed at 20 ms and cannot be
changed)

Estimated dead time : An estimated dead time is calculated in function of the flow rate assessed and
the volume of the cuvette (chosen from the SFM option).

Minimum ageing time : this corresponds to the time needed to fill the delay line. This minimum ageing

time is equal to the delay line volume divided by the flow rate coming from syringe 1 and 2 for an SFM
3000 (A+B).
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f Z
i:ﬂ Double mixing experiments l = i&
2 e - m—
— Double mixing experiments
Content of zpringes Iwitial concentration Final concentration

Sying= (2] | & [ T |

Syinge (3] | B [ 2mi |

Suringe (4] | C co | | e |

Fhaze 1 conditions FPhaze 3 conditionz Start next acquisition step

| R atio & 1 Empty Delay line by using Swringe [4+B] - * at the end of measurement
. Ratio B 1 Ratio Delay line 1 Ratio 1 " after | 5 sec

I Total flovs rate 100 mlds

Start of data acquisition

Estmated dead time:| 30 ms  Minimum ageng bime : AQ  mz & &tstop (7 Pretrigger

Load ‘ Firl | Siave Az

SFM Options ‘ -'q;,alnfus... 4 *Edit Sequence

Figure 37 : editing a double mixing experiment

Clicking on SFM option ~ 2FM Optians | opens a new window (Figure 38):

Select the right cuvette to allow a correct estimation of the dead time (Figure 37).

Select the correct delay line. For practical reasons we advise the user to choose the delay line number
3 (90 pL) or number 5 (190uL). The volume of the delay line has to be high enough to allow a correct
mixing during the third phase (A+B) mixed with C.

Valve lead : this time is driving the closure of the valve of the hard stop to fine tune the quality of the
stop of the kinetic.

HDS Mixer: In case a HDS mixer is used, tick this box to allow a correct calculation of the dead time
Overheating Protection: this prevents overheating of the electronic in case of intensive daily work.
Hardstop closed between shots:  the hardstop closes at the end of the pushing phase and opens
once the acquisition is completed. Ticking this box will left the valve closed. This could be particularly
useful in order to run a spectrum at the end of a shot for example.

Use Synchro out 1 trigger: used in case an external device is connected to the MPS for
synchronization.

P T |
Stopped flow options l&
| e - — —_—
i Cuvette rHard Stop Acceleration Phases
ey @ Automatic _:J
" Manual
o Nihe Mot ~Delay Line 2 (ul)
: Valve Lead =
23 [ms]
[~ HDS Mixer [¥ Hard Stop closed between shots I _:J
X Dverheating Protection
Default | Ok | LCancel |
T— = —

Figure 38 : stopped flow options

Once all parameters are fixed from the stopped flow option window, click on the OK button.

Clicking on Q!nfos-.. , open a new window (Figure 39), giving informations on the double mixing
experiments. Theory, and description of the method are explained.
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A double mixing [ alzo called double jump] expeniment can be described as follows: A and B are miked in a first miker, after a defined
incubation time in a delay line the migture iz miged with C. The second reaction iz then manitared in the cell. It iz done using 3 spinges and
2 mixers according to the following diagram.

The aim of thiz mode iz to propose automation of double mixing expenments by changing automatically the ageing time bebween shots, the
dead time of the second reaction remainz conztant in each experiment,

cuvette Configuration :
Samples & and B muzst be installed before first miser (M1] into spinges 1 and 2,
Detection
.............................. '.

Drelay line must be chozen carefully 2o enough volume can be incubated in
phage 2 for gecond mixing. The choice will be done depending an mixing ratio
and cuvette chogen, Bio-logic usually advize using 120 or 220 pl delay line o
2 cover ageing time range fram 10 ms to several minutes. [ for shorker ageing
tirme we would recommend doing experiments in continuouz flow mode].

Ageing time
11
Delay line

Structure of the sequence

H H The miking zequence iz devided into 3 phases:

)

S =4 s2=8 Sa=C

Dezign of the sequence

The uzer must zelect the mixing ratio 51/52 to apply in phaze 1 and the miding ratio in the second mixer [phase 3). [n phagze 3, the delap
lire iz emphied uzing 51 and/ or 52, |t iz the uzer's choice [ ugually it would be the less valuable zample] to zave expensive material.
Biokine propoges to the user a diiving sequence which takes into account the volume of the cell, the tppe of miker and the size of the
delay line. Depending an Flow rate selected, both the thearstical dead time in the second miker and the minimnum ageing time are displayed.
Theoretical dead time = Yolume of the cell / Flow rate in phaze 3

Minimum ageing time = Yolume of delay line / Flow rate in phase 1

Aukormation :

Once the sequence iz set. the uzer just needs to enter the ageing times he wants to reach. Biokine will automatically calculate duration of
phage 2 to match desired ageing timez. Once all ageing times are selected, select the number of ghotz you want to accumulate for each
ageing step . Your sequence iz how ready for autamation, g

Figure 39 : Help section
Once all parameters of the double mixing sequence window are defined, click on the button
y 'Edit Sequence

This will automatically create a sequence in the global sequence window.
» Global sequence window part (_Figure 40)

Once the user has clicked on M, a structure of the sequence is automatically defined
taking in account the ratios and total flow rate.

The structure of the sequence is made with four rows and three columns (phases).

The rows display times and volumes injection for Syringe 1, Syringe 2 and Syringe 3.

The columns display the three phases:

Phase 1: first mixing (S1 + S2)

Phase 2: waiting phase. Solution is stored in the delay line to be aged.

Phase 3: solution from the delay lined is emptied (using S2)and mixed with solution coming from S3. In
our example in Figure 40, 47.5 pL of aged solution present in the delay line will be mixed with 47.4 uL
of solution coming from S3.

31



Biokine32 User's Manual (ver 4.73)

Global sequence

Structure of the sequence Ageing fimes

" Phase1 | Phae2 | Phase3 [Step | Age(ms] (| Edittable

Mime(ms) | 284 | 05 | a5 |1 10 3 &
Bl | 71 | | 0 | | —
Sz [ 71| s ] =l v
B3l [0 | [ 44 : : 1| ¥ v

Repeat number 1 Total volume / Springe: & | 7174l B| 1185 C| 474u

Ready [» Cloze R

Figure 40 : Global sequence window

The volumes in the structure of the sequence can be changed manually, click on the desired box, and
enter a new injection volume.

A colour code is used to warn the user about the volumes selected:

In case of orange colour, the volumes used are too small to insure an efficient washing of the cuvette
or the delay line.

In case of green colour, the volumes used are adequate to run the kinetic.

The ageing times window is used in order to define an ageing time (Figure 40). The ageing time is
equal to the waiting phase from phase 2 + minimum ageing time (time needed for the solution A+B to
fill the delay line under a continuous flow).

When changing the ageing time, the waiting phase is automatically calculated.

It is possible to run several shots, using different ageing times for each shot. To do so, click on the

it

button == from the Edit table. This will add a second step in the ageing time window (Figure 41).
To remove a step, click on the button =

To erase all the ageing time sequence, click on é"

When several steps are created, and in case the user wants to invert two lines, the arrow o2

from the edit table can be used.

At the bottom of the Global sequence window, a function allows to repeat each step. For example in
case three steps are created as in Figure 41, and a “repeat number” of 2 is introduced, the sequence
will be run so that step nhumber one is done 2 times, then, step number two is done in two times etc...
This procedure allows recording each traces and does an average.
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Global sequence

Structure of the sequence Ageing tmes
[ Phasel | Phase2 | Phased Step | Ageims] || | Edittable
Tmeims) | 383 | 472 | 14 |1 ] I
wifd | %7 | O 2 [ o0 —
Gz [ %7 | T BN = hd
Se3fl [0 [T : : & v

Repeat number 1 Tatal valume / Spinge: & | 574.2u B| 93424 C| 4204

Ready [ Cloze R

Figure 41 : step creation

SAVING/LOADING A DOUBLE MIXING EXPERIMENT

Save Az
It is possible to save a sequence, by clicking on Q , the file is saved under a .DMX file.

2.9. Concentration dependence studies mode

The aim of this sequence is to observe different kinetic curves by increasing automatically step by step
the concentration of one reactant A against B in A + B reaction. Thus the concentration of B is
maintaining constant while the concentration of A is increasing in constant steps (automatic mode) or
in certain steps values (manual mode).

The first mixer M1 is used to change the concentration of reactant A by mixing reactant A with diluant
while the concentration of reactant B is constant. The second mixer is used to mix solution A and
solution B to start the reaction (Figure 42). The following window is obtained by clicking on the button

wlnfns...
-— of the main mixing sequence window.
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Theaim of thiz mode iz to follow the concentration dependency of & in'the reaction & + B keeping concentration B
constant, 1Eis dome uging 3 syringes and 2 mikers according to the following diagram:

Kinetics getting slower as A
concentration decreases

' 1

St =Diluart  S2=4, S3=8,

L}

Loading of solutions :

Thie firzt mixer M1 i1z uzed to change concentration of & thus diluting solution iz loaded ik Syringe 1 and A iz loaded in
gyringe 2. The zecond miker M2 iz uzed to start the A+8 reaction, z0 B iz loaded in syinge 3. The shortest delay ine
[17) Uzt be inztalled between M1 and M2

Dezsign of the sequence;

Ilzerz indicates the initial concentration A0 and BO and mixing ratio to apply between [A+diluant] and B at each stepin
miixer M2 The zame total flow rate iz used for-all stepz 20 dead hime remaing coriztant.

The user builds the zequence by vaming the ratio “Diluant A A7 incmixer 1 o by changing directly the final concentration
of &, Dnce all parameters are zet Biokine propozes volumes per suringe [defined according to mechanical limitations,
zize of cuvette, mixer...], the uzer has access to the volumes to custamize the sequence.

Once the zequence is ready synchronization can be done with the detection part.

Figure 42: Concentration dependence setup

Loading of solutions:

Syringe 1 (S1) is used to store the diluant solution while Syringe 2 (S2) and Syringe 3 (Ss) are filled with
reactants: respectively A and B.

The increase of the concentration of A can be achieved in two different ways: by varying the ratios
between syringe 1 and syringe 2 (i.e. ratios steps) or by increasing the concentration of the reactant A
(i.e. concentration steps). In both sequences, automatic mode and manual mode are available. The
delay line installed between mixer M1 and Mixer M2 should be the shortest one corresponding to a
dead volume of 17 pl.

Design of the sequence:

The driving sequences is created in the window shown in Figure 43, this window can be reached from

the
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- Concentration dependance studies

 Content of syringes Initial concentration Miwer 3 conditions

Syringe [2] I | = Fatio (& +Di|uant]l 3 Cancentration dmas I 05  mhd
Suringe [3] I | 10 imM ;i Ratio B I 3 Concentration B : I 05 mhd
Syringe (4] I | 10 imM ;i Total flow rate I 100 mite Estimated dead time : I a0 ms

ode Wariation Raticin Mixer 2 Start next acquisition step.

(¢ Ratio steps Ihutn v! Fatio s | 1 Ratio Diluart 20 o at the end of measurement
) Step number [T Codfter [ 5 seo
(" Concentration steps [ s, - I ™ manual continuatian

Step value I 01

Start of data acquisition
Final value. I
1.4 & Atstop (7 Prechigger

Load ] Pririt ] Save.-’-‘«s] SFM. Options I ﬂlnfus...l IJ!Edit'Sequeneel

- Global zequence

iStep | Ratio Dl

Autovariation ratio steps mode

Fiatio & Fatio B | Concent. [4] | Yolume Dil. Waolume & Yolume B

-
—d

S lab sl |

Repeat number | 1 Total volume / Spings | [ oyl [ ol

Ready B !

Figure 43: driving sequence for concentration dependence studies

In the sequence the user has to indicate the content of the syringes and the initial concentrations of
reactant A (Ao) and reactant B (Bo).

- Concentration dependance studies ]

Content of springes Initial concentration Mixer 2 conditions
Springs (1] | Wl ater T Ratio [& +Di|uant]; 3 C_Dﬁc_entra_ti'on_.;&.méﬁ_:'] 250  pM
Syringe (2] | Acid Ascorbic [ 80 [ ]| RetioB [= Concentrafion B [T 650 M
Springe (3] | DCIP |13 ;I-IM __d Tatal flow rate’ i 100 milds | Estimated dead _timpﬁ:'} 1.6 ms
Mode Yariation Fatioin Miver T Start next acquisition step
& Ratio steps !Auto v! Fatio & I 1 Fiatio Diluant 210 &t the end of measurement
Step number r—s " after ] 5 sec
{7 Concentration steps |, I manual continuation
Step valus: I 01
; Stark of data-acquisition
Firal value.
1 + Abtstop ¢ Pretrigger

‘ Load i Piirt ] Save iz 1 SFR Options 1 @lnlo&_. I .Z)Edit Sequence

Figure 44: Mixing sequence
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Then the conditions in Mixer 2 have to be entered in the following window:

Finer 2 conditionz

Fatic [& +Diluant] R

Ratio.B 3

Tatal fow rate ]__1 00 milds

Figure 45: Ratio in mixer 2

These conditions correspond to a 1 to 1 mixing sequence in Mixer 2 with a flow rate of 10 ml/s. The
concentration maximum of A “ Amax “ is automatically calculated while the concentration of B reactant is
maintained at a constant value.

There are two ways to increase the concentration of A: the first is done by the increase of the ratio in
mixer 1 step by step. The second is done by increasing the concentration of A step by step.

Ratio step Auto mode:

The variations of the ratios between Diluant and reactant A in mixer M1 have to be fixed by typing a
value in Ratio A (i.e.1 in the example), choosing the steps numbers and the value of the step.

f+ Ratio steps

The sequence is edited by clicking on the button
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" Concentration steps

Y anation B atio in kisxer 1

At - | | Ratio & 1 Fiatio Diluant [ 2.0
Step number | 5
Step value 0.1 2

Final walue 1.4

Figure 46: Ratio steps Mode

y *Edit Sequence |

as following:
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Concentration dependance studies

Content of syringes

Initial concentration

Mixer 2 conditions

Syringe [1) | ‘ol ater | Ratio [& +Diluant] 3 Concentration Amas: | 250  ph
Swringe (2] | Aeid Ascorbic | 50.0 |I-lM j Ratio B 3 Concentration B EBD pM
Syringe (3] | DCIP | 130, |I-LM j Tatal flow rate 100 mide| Estimated dead time: | 15 ms
tdode “ariation R atio in Mixer 1 Start next acquisition step
* Ratio steps Auto ~| | RatioA 1 Fiatio Diluant 20 {* atthe end of measurement
_ Step number ’—5 " after e
I Concentration steps " manual continuation
Step value 01
Start of data acquisition
Firal wal
el vale 8 (+ Atstop  Pretrigger
Load ‘ Print ‘ Save bs ‘ SFM Options ‘ \;,ﬂNfDS--- ‘ . 'Edit Sequence
Global sequence
Aukowvarniation ratio stepz mode
Step | Ratio Dil. | Ratio & | Ratio B | Concent. [4] | Wolume Dl | Wolume & | Yolume B i‘
ﬂ il | 2 [ 1 [ 3 GRS [ 100 [ =0 | 150
j 2 | 11 [ 11 [ 3 [ a91e7 [ o5 | 58 | 150
ﬁ 3| s [ 12 [ 3 [ 10 [ @0 [ &0 | 150
A 4 | 17 [ 12 [ 3 [ 108 | =5 S | 150
=| 5 | 1E [ 14 [ 3 [ 1er | e0 [ 70 | 180 ~|
ﬂ Repeat number 1 Total volume / Swringe | 450 pl | 300 p! | 750 pl

Ready [>

Figure 47: Global sequence in ratio steps mode

Concentration step Auto mode:

clicking on the button

*Edit Sequence

, the following sequence is edited:

Close R

The variations of the concentration of reactant A in mixer M1 have to be fixed by typing a value in
concentration A (i.e.1 in the example), choosing the steps numbers and the value of the step. By
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Concentration dependance studies

Content of syringes

Initial concentration Mixer 2 conditions

Syringe [1] | o ater | Ratio (& +Diluant] 3 Concentration &max: | 250 pM
Swringe (2] | Acid Ascorbic | 500 ||.LM ﬂ Ratio B ] Cancentration B : E5.0 kM
Syringe (3] | OCIP [ 130 |I-lM ﬂ Tatal flow rate 10.0  milfs| Estimated dead time: | 15 ms
Mode Waniation Concentration in biser 1 Start next acquizition shep
" Ralio zteps Concentration & [ph) 1 f*  at the end of meazurement

Load ‘

¢ Cohcentration steps (Ao -

Print | Save Ag |

Step number [ 5
Step value [pM] 01
Final walue [ph] 1.4
SFM Options ‘ )nfos... ‘

Global sequence

Autovariation concentration steps mode

" after FEC

" manual continuation

Start of data acquisition

o pbgtop Pre-rigger

_’Edit Sequence

Feady [»

[Step | RatioDil [ Ratioa | RatinB | Concent[s] | VolumeDil. | Walmed | ValumeB i‘
ﬂ [1 [ =zes E [ 3 [ 1 | 1200 | =0 | 1250
j [ 2 | zses RE [ 3 [ 11 | 1mes | =0 [ 11364
ﬁ [ 3 || 285 [ m144 [ ] [ 12 | =917 [ =0 [ 10417
al [ 4 [ zaz44 | 158 [ 3 RE | =115 | s | =815
= [5 | 28w | nies [ ] [ 14 | m423 | =0 | m92s |
ﬂ Repeatrumber | 1 Total wolume / Syringe | 50324 | 250 | 52824l

Cloze R

Figure 48: Global sequence in concentration steps mode

Ratio step manual mode:

By selecting Ratios steps Manual in the Mode window you have an access to the window menu then,

by clicking on the button

‘Edit Sequence

automatically loaded by default.
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Concentration dependance studies

Content of gwringes

Initial concentration

Mixer 2 conditions

Swringe [1] | | Ratio [& +Diluant) 3 Concentration Amas 05  mh
Swringe (2] | [0 |rnM ﬂ Fiatio B 3 Concentration B : 05  mM
Swringe [3) | | 10 |mM j Total flaw rate 10.0  ril/s| Estimated dead time: [ 15 ms
tode Wariation Ratio in Miger 1 Start next acquigition step
{+ Ratio steps W ~| | Fatio & Ratio Diluant {* at the end of meazurement
Step rumber l— i alter =1
¢ Concentration steps ™ manual continuation
Step walue
Start of data acquizition
Final wal
mal Al {* Atstop " Pre-tigger
Load ‘ ‘ | SF Options | -"‘:i'lnlus... ‘ y *Edit Sequence
Global zequence
M anual ratio mode
Step | Fiatio Dl | Fiatio b, | Ratio B | Concent.[A] | Wolume Dil. | Wolume & | Wolume B il
1
| | | | | | | |
- 2 || | | | | | |
4 3 1 | | | | | |
a | e | | | | | |
= 3 | | | | | | | -
ﬂ Repeat number 1 Total volume / Syringe | opl | opl | 0yl

Ready [»

Close a

Figure 49: Global sequence in ratio steps manual mode

The Global sequence is created through the following table:

Click on ﬂ button to create a step then type the ratio in “Ratio A” that will be used during the step
and indicate the volumes. All the volumes, volume Dil., volume A and volume B have to be superior to

40ul.

1) Click on ﬂ button to create a second step

& -
2) Click on J to clear all the sequence or J to remove a step.

Global sequence

Manual ratio mode

,Tep [ RatioDil. | Ratio& | RatioE | Concert[s] | WolmeDil. | Wolmed | Valume B =
ﬂ [1 1] 2 | 1 [ 3 EEE] | 100 | &0 | 180
- [ | I | | | |
4 [ | I | | | |
al| | I | | | |
= § N | I | | | | |
ﬂ Repeat number ’17 Total waolurme £ Syringe | 100 pl | 50 pl | 150l

Ready [»

Figure 50: Global sequence window
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The functions of the different buttons are the following:
ﬂ is used to create or add a step

j is used to remove a step

J is used to remove all the sequence
Al

= is used to move up or down a step

vl _
J is used to validate the sequence

|
Notice that a stored sequence can be automatically loaded by clicking on S | button.

The aim of this sequence is to observe different kinetic curves by increasing automatically step by step
the concentration of one reactant A against B in A + B reaction. Thus the concentration of B is
maintaining constant while the concentration of A is increasing at constant steps (automatic mode) or
at certain steps values (manual mode).

The second mixer M2 is used to change the concentration of reactant A by mixing reactant A with
diluant while the concentration of reactant B is constant. The third mixer M3 is used to start the

L @infos._.
reaction (Figure 51). The following window is obtained by clicking on the button of
the main mixing sequence window.

The aim of this mode iz o follow the concentration dependency of & in the reaction & + B keeping concentration B {
| conztant, It iz done uzing 3 syringes and 2 mikers according ta the following diagram [ the first zninge iz not uzed inthizs |
configuration but must be filled with water or butfer to preserve the spztem from air bubblez):

Detection 4

M2 = O-mix-0 I Kinetics getting slower as &
concertration decreases

p

Tma
{00

=1 =VWater 52 =Diluart 53 = &y s4=8;

Loading of solutions :

The mixer M2 iz used to change concentration of A, thus diluting zolution iz loaded in Syninge 2 and & iz loaded in
zyringe 3. The mixer M3 iz uzed to start the A+B reaction, 20 B iz loaded in zuinge 4. The O-bix-0 miking block (k2]
izt be inztalled between M1 and M3 to minimize zample consumption

Design of the sequence:
|Jzers indicates the initial concentration A0 and BO and mixing ratio to apply bebween [A+diluant] and B at each step in
mixer M3, The zame total flow rate iz used for all steps so0 dead time remains constant.

The user builds the zequence by waming the ratio Diluant £ A7 in mixer 2 or by chanaging directy the final concentration
of &, Once all parameters are zet Biokine proposes volumes per syringe [defined according to mechanical limitations,
zize of cuwvette, mixer. ], the uzer has access to the volumes to customize the sequence.

Once the sequence is ready synchronization can be done with the detection part. w

Figure 51: Automatic concentration dependence studies
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Loading solutions:

Syringe 1 (Sa1) is used to store water, Syringe 2 (S2) to store the diluant solution while Syringe 3 (Ss)
and Syringe 4 (S4) are filled with reactants respectively A and B. The reaction between reactants A and
B starts in the third mixer M3.

Increasing the concentration of A can be achieved in two different ways: by varying the ratios in Mixer 2
between syringe 2 and syringe 3 (i.e. ratios steps) or by increasing the concentration of the reactant A
(i.e. concentration steps). When choosing the Ratio steps or Concentration steps, an automatic and
manual mode is available. The delay line installed between mixer M2 and Mixer M3 should be the
shortest one, corresponding to a dead volume of 17 pl.

Design of the sequence:
The driving sequence is created in the window shown in Figure 52. This window can be reached from

the

button in the stopped-flow status area.

Concentration dependance studies

Content of springes Initial concentration Mixer 3 conditions

| Syringe [2] | Diluant | ;Hatin B +Diluant) [ 3 |Concentration Amax: [ 250 pM
Swringe [3] i A scorhic Acid i a0 iI-lM j | RatioB |—_3_ :fl:oncentlatinn E: rﬁu_ il
| Syringe [4] ! DCIF RED] II—lM ﬂ Total flow rate 10.0 m|l,.'Sj_Estimaled deadtime:|{ 15 ms |
Mode W ariation Fatio in Miker 2 Start next acguisition step
{* Ratio steps Img i R atio & 1 Ratio Diluant I' 20 | 1% atthe end of measurement
Step number 5 C after [ 5 sec
™ Caoncentration steps A T ~ deE
it e |— 01 manual continuation
S Start of data acquizition
Final walue
1 i* Atstop ¢ Pretrigger
Load | Priit ‘ Save Az | SFM Options ‘ -@Inlns_._ ‘ /it SECIUEVE

Global zequence
Autovariation ratio steps mode

[Step | RatioDil | Ratiod | FRatinB | Concents] | VolumeDil | Wolimed | VolumeB ﬂ
ﬂ | [ i [z ] 1 | =0 | 1m0
"'J - B EEa [ 1 S EErTTE - | = | 1m0
E e g [ 12 { 3 B | @ ) | 180
&l | el mEn | 13 | a | 1ossz | &5 | &5 | 150
= jead R | 14 { 3 | 1es7 | &0 e | 180 |
ﬂ Repeatrumber [ 1 Total valume # Syringe [ 4500 | 300 | 7E0u

e | ooe & |

Figure 52: driving sequence

In the sequence the user has to indicate the content of the syringes and the initial concentrations of
reactant A (Ao) and reactant B (Bo) (see Figure 53).
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Concentration dependance studies

Content of syringes Imitial concentration Mixer 3 conditions

| Swringe [2] | Diluart | | Ratio [ +Dhiluant) 3 |Eoncentration amax: | 250  pM
Syringe (3] | Azcoibic Acid [ =0 il-lM ﬂ | Ratio B [ 3 || Concentration B ; | B5D M
| Syringe [4] ! DCIF I 130 II-LM ﬂ Total flow rate 10.0 m|;s:_Estimated deadtime:|{ 16 m: |
Mode Warniation B atio in Miger 2 Start next acquigition step
{+ Ratio steps Im.;. L|_| Ratio A 1 Ratio Diluant |r 20 | i atthe end of measurement
; Step number 5 O after | o sec
£~ Caoncentration steps j G |—F‘I_ ™ manual continuation
: A Start of data acquisition
Final walue 1.4 : }
% Atstop (7 Pre-tigger
Load | Print ‘ Save bs ‘ SFM Options ‘ 'q-_ylﬂfﬂﬁ--- /Edit Sequerﬂ

Figure 53: mixing sequence

Then the conditions in Mixer 3 have to be entering in the following window:

kiwer 3 conditions

Fiatio [& +Diluant] 3
Fiatio B 3
T okal Flow rate 100 miliz

Figure 54: Ratio in mixer 3

These conditions correspond to a 1 to 1 mixing sequence in Mixer 3 with a flow rate of 10 ml/s. The
concentration maximum of A “ Amax “ is automatically calculated while the concentration of B reactant is
maintained as a constant value.

There are two ways to increase the concentration of A: the first is done by increasing the ratio in mixer
2 step by step. The second is done by increasing the concentration of A step by step.

Acquisition parameters:
The parameters of the acquisition have to be entered in the following window (Figure 55).

Start next acquisition step:  In case of a repetition of the sequence, starting the next acquisition step
can be done at the end of the measurement or after a defined time.

Start of data acquisition : as in the stopped flow advanced mode, starting the acquisition can be done
at the stop of the motors or 20ms milliseconds before the stop using the pre-trigger option (this time
cannot be changed)

Start next acquizition ztep

f* at the end of meazurement

" after TEC

" manual continuation

Start of data acquizition

fo Abstop O Pre-tigger

Figure 55: acquisition parameters
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Ratio step Auto mode:

The variations of the ratios between Diluant and reactant A in mixer M2 have to be fixed by typing a
value in Ratio A (i.e.1 in the example of Figure 56), by choosing the steps numbers and the value of

the step.

tode

+ Ratio steps Auta

The sequence is edited by clicking on the button

bt |
amna]

" Concentration steps

Ratio &

Step number

| 5

Step walue R
Firal walue l_ 14

Figure 56: Ratio steps Mode

*Edit Sequence

YWanation B atio in Mixer 2

1 Ratio Diluant T

as following:

Concentration dependance studies

Content of gyringes

Imitial concentration

Miver 2 conditions

Swringe [1] | Wafater | Riatio [& +Diluant] 3 Concentration &max: | 250 pM
Swinge [2) | Acid Ascorbic | 500 ||.LM j R atio B 3 Concentration B : E5.0 kM
Syringe [3] | DCIF RED] ||.lM j Tatal flaw rate 10.0  mlts| Estimated deadtime:| 15  ms
Mode Wariation Fatio in Mixer 1 Start nest acguizition step
s Ratio steps Auta ~| | Ratio & 1 R atic Diluant 20 {* at the end of measurement
. Step rumber |—5 " after SEC
" Coneentration steps " manual continuation
Step value 01
Start of data acquisition
Final wal
mavakE L (o pbstop O Pre-rigger
Load | Print ‘ Save hs | SFM Options | '.;,Jlnfﬂs--- | _/Edit Sequence
Global zequence
Autoryaniation ratio sheps mode
Step | Riatio Dl | Fiatio b, | R atio B | Concent. [4)] | Wolume Dil, | Wolume & | Wolume B ﬂ
ﬂ il | ] | 1 [ 3 [ g3 [ 1m0 | & | 1m0
ﬂ 2 | 13 | 11 [ ] | a1e7 S | &5 R
ﬁ 3] 18 | 12 [ 3 [ 10 | 90 | &0 | 150
al 4 | 17 | 13 [ 3 | 1083z | &5 | &5 | 15D
= 5 | 16 | 14 [ 3 [ 1esr | a0 | | 180 |
ﬂ Repeat number 1 Tatal volume / Syringe [ 480 | 3000 | 780l

Concentration step Auto mode:

Fieady [+

Figure 57: Global sequence

The variations of the concentration of reactant A in mixer M1 have to be fixed by typing a value in
concentration A (i.e.1 in the example), choosing the steps numbers and the value of the step. By

*Edit Sequence

clicking on the button

, the following sequence is edited:
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Concentration dependance studies

Content of syringes

Initial concentration Mixer 2 conditions

Syringe (1] | o Ster | Ratio (& +Diluant] 3 Concentration &max: | 250 pM
Swringe (2] | Acid Ascorbic | 50.0 |I-lM j Ratio B ] Concentration B E5.0 pM
Syringe (3] | DCIP [ 130 |I-lM ﬂ Tatal flow rate 10.0  mifs| Estimated dead time: [ 15 ms
Mode W ariation Concentration in Miser 1 Start next acquizition step
" Ratio zteps Concentration & [phd] 1 f* at the end of measurement

. Step numbier |—5 " after TEC
(' Concentration steps (Aot - ¢ manual continuation
Step walue [ph] 01
Start of data acquisition
Final wal ]
inal value (k) L fo Abstop O Pre-trigger
Load ‘ Print | Save Az ‘ SFH Options ‘ L.-;,"lﬂfﬂs--- | _Edit Sequence
Global sequence
Autovariation cohcentration steps mode
Step | RatioDil. | Ratioh | RatinB | Concertfs] | Valume Dl | Volumed | Wolums B i‘
ﬂ 1 | 288 [ 012 | 3 | 1 | 1200 [ =0 | 1250
ﬂ 2 | zeER RE | 3 | 11 | 1mee4 | &0 | 11364
ﬁ 3 | 2 [ 144 | a | 1z | 9917 | &0 | 10417
P 4 | zeas | 01s | a | 12 | 9115 | =0 R
= 5 | zek | n1em | 3 | 14 | 8423 | =0 | m92s |
ﬂ Repeat number 1 Tatal volume # Syringe | s0324p | 20 | 52824 pl

Ready [»

Cloze R

Figure 58: Global sequence in concentration steps mode

Ratio step manual mode:

With this mode, the user has the possibility to create his own sequence in the global sequence window.
g *Edit Sequence

Click on the button

user has then the possibility to change different parameters.
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Concentration dependance studies

Content of gwringes Initial concentration Miser 2 conditionz
Swringe [1] | | Fiatio [& +Diluant) 3 Concentration Amas 05  mh
Syrings 2) | [0 |rnM j Fiatio B 3 Concentration B : 05 mM
Swringe [3) | | 10 ImM j Total flaw rate 10.0  ril/s| Estimated dead time: [ 15 ms
tdode Wariation R atio in bixer 1 Start next acquizsition step
f+ Ratio steps W - | | Ratio & Ratio Diluant {* at the end of measurement
Step mumber I— " alter IEC
¢ Concenlration steps "~ manual continuation
Step walue
Start of data acquizition
Final wal
mal e (# Abstop 7 Pre-trigger
Load I I | SFM Options | Glnlus___ I Y *Edit Sequence
Global sequence
b atwsal ratio mode
Step | RatioDi. | Ratiok | RatioB | Concent[4] | WalumeDi. || VYolumed | WolumeB il
1
| | | | | | | |
- 2 | | | | | | |
< 3 1] | | | | | |
il Ea | | | | | |
= 3 | | | | | | | |
ﬂ Repeat number 1 Tatal walume / Syringe | 0l | Ol | Ol

Fieady [

Claze i

Figure 59: Global sequence in ratio steps manual mode

The Global sequence is created through the following table:

Click on ﬂ button to create a step then type the ratio in “Ratio A” that will be used during the step
and indicate the volumes. All the volumes, volume Dil., volume A and volume B have to be superior to

40ul.

3) Click on ﬂ button to create a second step

&
4) Click on J to clear all the sequence or J to remove a step
5) Repeat number: is used to repeat each step.

Global sequence

Mahual ratio mode

IFED | Ratio Dil. | Fatio & | Ratio B | Concent.[&] | Wolume Dil. | Wolume & | Yolume B =
ﬂ [ 1] 2 [ 1 | 3 [ aa333 | 1m [ =0 | 18D
- [ | | I | I |
¢ [ I | I | I |
a| [ I | I | I |
= | I | I | I | -
ﬂ Fepeatnumber [ 1 Total valume / Springe [ 100w [ 50w | 180l

Ready [»

Figure 60: Global sequence

Close i
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The functions of the different buttons are the following:
ﬂ is used to create or add a step

j is used to remove a step

J is used to remove all the sequence
Al

= is used to move up or down a step

v, _
J is used to validate the sequence
Notice that the latest sequence is automatically load, in this case the manual mode permits the user to

&
change the parameters or by clicking on J to remove all the sequence.

2.10. Running a sequence

Once a driving sequence has been entered or loaded, it is transferred to the MPS by pushing the
Single or Multiple button (in classic mode) or Ready (in advanced mode).

The MPS is now in automatic mode and the shot control window will be displayed in the stopped-flow
status are (as shown in Figure 61).

The Shot control window shows the number of shots possible based the current volumes in the SFM
syringes. It also indicates whether the SFM is running a driving sequence or ready for the next shot. A

driving sequence is executed by pushing the E button or the start-stop button on the front panel of

the MPS. The E button can be used to stop an experiment prematurely if necessary.
If the Single button was used to transfer the driving sequence to the MPS, only a single shot can be

made. The button must then be pushed to return to the driving sequence and the Single button
must be pushed again to re-transfer the driving sequence to the MPS for a subsequent shot.

If the Multiple button was used to transfer the driving sequence to the MPS, the E button can be

. . . End .
used to execute shots until the shot window shows that 0 shots remain. The button is then
pushed to return to the driving sequence.

Shot Control

LAJLN
Feady
| 61 shots

Autorun
End

Figure 61 : Shot control window
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3. ANALYSIS WINDOWS

3.1 Introduction

The analysis windows are used to load recorded files. They provide a large variety of tools to perform

mathematical operations on these files like: addition, subtraction, averaging, smoothing, rescaling,
multi-exponential or second order filter...

The loading of spectra was explained in section 1.3. Once loaded, an analysis window as shown in

Figure 62 should appear:

Fl\e Device Analysis Image Options Tools Math Windows About Biokine..

B I f& o B f;_)j Qo Acqu\s\tiunﬁelup| Mos-500 | (@ [®=00006 | v=0217 |

[

[ oY

x

Stapped flow | Active files =

SF-4000 /5
2\ \fast bka
i v
Mising
Sequence N 0214
i

Erase | Undo | View +
Comments

File info
Display

0.184

0.15+

Delay lines
165
200

0.124

TCA00A0 | |[ 1o

AU

[T || e i
[eH=- 0.09+

0.06—

0.034

41

ué‘g e

Spectometer | Ex| 1 m Em|  nm|Sit| 2 nm shuteot|| Aot awe|[ 0 v aw[ 0 v |

A
Show/hide cross-cursor|

A omes w| a4

Figure 62 : Example of analysis window

To unload an analysis window, choose Windows , Close.

3.2. File selector window

Time [s)

b | 4| 007w

One of the files displayed on the active window is the active file. The default active file is the last that
has been loaded. To increase friendliness of software the color of the trace corresponding to the active

file is indicated (see Figure 63).

Analyzsiz

—Active files
1~
2 |

Selector |

Figure 63 : Active file
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To change the active file, use the up and down arrows. Selection can also be made by using the

Ml button in the main window. The window shown in Figure 64 is displayed. Click again on the
name of the file to be selected, or use the up and down arrow keys to change the selection. This will
invert the file name fore color and back color. The name of the selected file is displayed into the left
state panel at the top of the screen. For mathematical operations involving two files a second file has
to be selected. To do this click on the name of the second file with the SHIFT key pressed at the same
time, the name of the second file will appear into the right state panel at the top of the screen.

Click on the Close button or again on the Selector button to close the file selection window.

1- Eitempohcédricheyoh29aouti4ml bka
f:-Atempohcedrnchieyoh29aoutibml bka
F-Atempohcédnchcryoh29aouthbml bka

f:\tempoicédrichepoh29aocutiIml bka

Add | Undo | Eraze | Cloze |

Figure 64 : File selector window

While working with the file selection window open, it is possible to erase a file by clicking on the Erase
button. In case of mistake it is possible to restore the deleted file by clicking on the Undo button to
cancel the operation. It is also possible to erase a file pressing the SUPPR key.

It is also possible to add a new file on the selection window: click on the Add button and choose a file
or choose File, Add in the main menu. The new file will be added on the Analysis window only if the X
units are compatible and within the limitation of a total of 10 files on the same window.

3.3. File comments

ornrmemts
This permits to read, edit or add comments attached to the active file. Click on the —= —lbutton to

Yalid

load the comments window (see Figure 65). To validate changes, click on the button or

change the selected file. If the current file has been acquired a Bio-Logic stopped-flow instrument, the

parameters can be read by clicking on the

' ~

Comments
Average of 4 filefz]. Cut
t0S-450 5pectrometer
Kingtics measurement
' Unit: MiliDegree, X Urit: s _Com |

Excitation wavelength : 236 nm

Ermizzian wavelength : 479 nm Fazte

HW= 182 Temp=-40C
Timebase 1= 0005s 4000 pts

vald | Close |

Figure 65: comments window

3.4. Print with Bio-Kine

In the main menu choose FEile, Print Graph , the window shown in Figure 66 will appear. The option
Graph and comments prints graph and comments on the same page; the graph and its respective
comments are printed in the same color (for color printers).If Graph only is selected on the print
window, only the graph is printed.

According to the printer used it is possible to print in color or not. Its configuration can be checked by
choosing File, Printer Setup in the main menu.
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Print

i Graph and comments % Black and white
" Graph anly " Caolor

LCancel

Figure 66 : Print window

3.5. File information

By checking the display file information box (under the comments button: see Figure 62 & 60), it is
possible to display the size in bytes (if selected trace corresponds to a file on disk) and the number of
data points of the selected file. At the same time a scroll bar is displayed under the window for an easy
visualization of the fraction of the file displayed in the graph area. (This scroll bar may not be displayed
in case the windows size is insufficient).

Comments

File infa

Display | 25043 Bytes
x G007 Poinks

Figure 67: file information

3.6. Temporary files

Temporary files are files that Bio-Kine may create automatically (for example during large files
acquisition or for new files created after mathematical operations). Choose Eile, Tmp File Setup to
display the temporary file setup window shown in Figure 68. The temporary files directory is defined in
the AUTOEXEC.BAT file by the command: SET TEMP=C:\WINDOWS\TEMP, and may be used by
other software. Temporary files are named as follows: XXnnnn.TMP, where nnnn is replaced
automatically by a temporary file number of 4 digits (nnnn) and the XX by two letters chosen by the
user. Check/Uncheck Clear on Exit to enable clearing of the temporary files at Bio-Kine exit (at that
time a message will be displayed to confirm that user wants to clear temporary files).

-
Temporary files setup

Path : l\users\zohra“ﬂ.man\appdala\local\ten

2 First Letters : [bk

| Clear on Exit 0K Cancel

Figure 68 : Temporary files setup window

4

3.7. Scale modifications

3.7.1. Manual changes

The X and Y scale limits can be entered directly in the text boxes visible at each of the axis limits.

When the window is maximized with the file information checked a green scroll bar is activated at
the bottom of the graph area. This scroll bar permits an easy visualization of the fraction of the file
that is displayed. Clicking on this scroll bar permits a shift along the X axis. Similar shifts are
obtained using single arrow and double arrows buttons along both X and Y axis.
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Different autoscalings are available from the main menu tool bar using buttons.

File Analysis Image Options Tools Math  Windows About Bickine...
E H fL ﬁ o is:_): q ‘o'.‘t; ‘T\T, Acquizition Setup| Device

Their actions are shown in the following table:

Main menu tool bar button action
AutoScale, X - autoscale X on the active file
AutoScale, Y gy autoscale Y on the active file

AutoScale, XY autoscale X-Y on the active file

AutoScale, All X autoscale X on all files

autoscale X-Y on all files

H—

bl

H—
AutoScale, All Y i autoscale Y on all files
AutoScale, all XY ig

Units can be changed on axis respectively x and y: choose Option, X axis or Option, Y axis in the
main menu and then the desired unit (e.g. to change time in rapid kinetics mode “s” into “ms” or in
scanning mode “nm” into “cm™” select View, X Axis, ms or cm 1),

3.7.4. Logarithmic scale;

It is possible to change from linear to logarithm scale (and the reverse) with Option, X Axis (or
Option, Y Axis), Linear/Log menu. The program will issue warnings in case negative values are
present on the scale that will be turned to a logarithmic representation.

3.7.5. Zoom effects

To activate the zoom function, click on the zoom button. Then, move the mouse over the area
that is going to be zoomed. Release the left button: the selected area is then loaded. Click again on
the zoom button to inactivate this function.

3.8. Other graphical options and tools

3.8.1. Other.Graphical options

Some additional graphical commands can be found in the Options menu from the Analyze main
menu.
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File Analysis  Image | Options | Tools Math  Window
B o Ty S Grid itio
o Zero Axis

Stopped flow | Active files
SFh-4000 /5 Vertical Markers

i e Selected File(s) ’
X Axis 3

tixing .
Sequence ¥ Axis >

Options, Grid : shows or hide a grid which can help for visual interpretation.

Options, Zero axis : shows or hide the x =0 and y = 0 lines.

Options, selected file : By default all traces are displayed in the same style (hormal style). It is
possible to change the mode of display of the selected trace line style (point or bold ) and the Color.
Option, X axis: Units can be changed on x axis.

Option, Y axis: Units can be changed on y axis.

Some additional graphical command can be activate by clicking on the buttons in main menu tool bar.

Image Options Tools Math  Windows About Bickine..

- B iﬁ Q ‘o'-‘t; N Acquizition Setup| Device

File Analysis

Cursor Vertical markers

.!,.
Cursor : The cursor mode can be selected by clicking on the button. This shows a cursor on the
current trace. This cursor can be moved over the data points of the active trace with the left arrow key
and the right arrow key. The coordinates of the corresponding data point are displayed into the upper
state panels (colored in gray) in the right corner of the main analyze window.

Measurements of AX and AY are easy in the cursor mode : click on the left button of the mouse to
create a reference point, move the mouse and read the coordinates difference (between the reference
point and the position of the mouse) AX and AY in the yellow state panels in the right bottom corner of
the window.

Vertical markers : clicking on the following button '™ three vertical markers are displayed on the
current graph. Select a marker by clicking on its text box (displayed in red). Moving a vertical marker is
performed directly with mouse click and drag, alternatively it is made by entering the desired position
from the keyboard inside the marker’s text box, validate with the ENTER key. Click on the text box
again to hide the vertical marker selected.

All vertical markers may not be necessary; they can be disabled by pushing them to the left or right
origin of the graph area.

To hide the vertical markers, click again on the Vertical marker button.

3.9. Saving files Bio-Kine

Choose File, Save to save the current trace without changing its file name. If the current trace has not
been saved before, the menu File, Save As... will be issued instead of File, Save.

Choose File, Save As... to save the current trace with a new file name. The window shown in Figure
69 will be displayed.
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F ~

Save File As
File HName : Directories : Selected Files :
|’_hk? [Z: \___\stopped-flow glucosoude_cine bkw

nbd_chl_007 bka
nbd_ch1_008.bka
nbd_ch1_009.bka
nbd_ch1_010.bka
nbd_ch1_011.bka
nbd_ch1_012.bka

& stopped-flow

List of Files Type : Drives :
| Biokine files (*.bk?) ~| |52z Mbio-logic.loc\bia...] ~|
[* Save Az Text [x Force XY [~ Save Graph Area

Figure 69 : ‘Save file as’ window

The standard files format is an ASCIl format .bka but it is also possible to save files as binary
files(.bkw) by checking/unchecking the Save As Text option (see Figure 69).

If the Force XY option is checked the format will be as two columns, the first for X coordinate, the
second for the Y values.

It is also possible to save only the graph area by checking the Save Graph Area option in the File,
Save As... window.

If several traces are displayed on the screen, it is possible to record all of them in the same files, it is
just necessary to select several files using the CTRL or SHIFT key.

There is also an automatic saving function to save all the shots separately. To do this select File, Save
+ Setup, the window shown in will be displayed. The following syntax is used : <save+
path>\ccccinnn.bkw, where cccc = 4 free characters, i = channel number, nnn = current (‘save +)
number (incremented at each ‘save +' operation). Choose your parameters and then click on the OK

button. Then, select File, Save + or click on the button to proceed the operation.

Save + Setup @

Filez names [cccocccec_chi_nnn.*)

First 8 characters [coooococ) bk

[i = channel number]

Mext number [rnn) [0 Feset counter
Dives - [T

Directories :
|c::\

(D 4pps
k32
=l
(2 divalo
(2 Drivers
[CAECLab
0 Intel
CaJTs01.z2 -

Figure 70 : Automatic renaming function

3.10. Import data

It is possible to import data from the clipboard or from an ASCII file under the condition that these data
are organized into a single or a double column of data. Import is performed with the following
commands

Eile, Import from, Text File... loads the Import From Text File windows (see Figure 71). For single Y
files, First X and X Step values must be given. For X-Y files, the column separator must be selected
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within {TAB, SPACE, “", “;", “,”} or entered on the keyboard. For both types of files, Unit X and Y must
be selected.

The imported file will be loaded in an Analysis window. The nature of the windows used will be
dependent on the X unit (Analyse Kinetics window for seconds and Analyze spectra for nanometers).
Each file selected is displayed into the Data grid, according to current parameters (Y or X-Y choice and
columns separator). Because text files may have headers and end comments, it is possible to set
markers to cut the beginning and/or the end of the file.

Clicking on the grid with the LEFT mouse button will cut data from the file beginning until the mouse
current position, and clicking with the RIGHT mouse button will cut data from the current position to the
end of file. In the example presented in figure 14, XYPOL.BKA header was cut down to the 6" line. To
cancel the selection click on the grid zero line or past the last line, with the LEFT (or RIGHT) mouse
button(s).

Import From Text File @
File Name : Directories : Data :
|f|u:|w.t:-:t Z:htempotZohra = Y -
1 |0.216 0.0015
2 ~ 2 0.2 0.001E
Etempa 3 |0.207 0.001%
4 |0.199 0.002
[J1207.09v222 5 019 0.0023
(2] alesandre 6 |0.183 0.0027
(£ brachure MO5450 - 7 016 0.0034
- 8 012 0.0043
Lizt of Filez Type : Dnives : 3_ 0100 0.006
10 |0.05 0.0101
|Te:-<t files [7.tt] j | 2 z [\bicrlogic lochbic-lagic] j 11 |00 0.0307
12
Data Type XY parameters :i
O Units [s = T |
ol Urity  [val =]
Col 5 t i
olumn Separator First i oK Cancel |
Tab - xStep Jor
Figure 71 : Import data from text file
Eile, Import from, Clipboard... loads a similar window than the File, Import from, Text File... menu

(see Figure 71), without file selection facilities. To transfer a set of X-Y data separated by the TAB
character via the clipboard, use for example a spreadsheet, enter the two columns, select them and
chose the copy command of this software.

Note : the imported trace will replace all traces if the import is made from an existing window.

File, Import from, Kinspec... It is possible to import files created by the KINSPEC Diode Array
spectrometer. KINSPEC files (*.TRB) are stored as a two dimension matrix (see Figure 72).
Wavelength scales are always linear. Time scales can be multiple (up to 4 successive time scales).
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0 2 4 6 8 10 12 14 15

Figure 72 : Three dimension Kinspec file

The visualization of KINSPEC files by Bio-Kine can be only made partially, because Bio-Kine cannot
accept directly a whole matrix. Bio-Kine can display either time or wavelength slices out of a two
dimension Kinspec file.

Time slice: data are given as a function of the time and averaged over a wavelength window (see
Figure 73).

Wavelength slice: data are given as a function of the wavelength and averaged over a time window
(see Figure 72 and Figure 73).

Wavelength Average
Wavelength «—>
Average
Time .
Time
Figure 73 : time slice Figure 74 : wavelength slice
To import a file from KINSPEC, select File, Import from, Kinspec... into Bio-Kine. This will load the

window shown in Figure 75. KINSPEC files informations are displayed on the left panel as files are
selected. Once the slice parameters are set and the data import window selected, the import will be
process by OK button click.
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Import from Kingpec

Format : IP3HEADER File Hame : Directories :

Program version :KINSPEC ¥2.30 [11.TRB |c:\WINDDWS\BUHEAU\viIa
Coding Mode -

Bloc Number : 250

et
Hb of data per bloc : 256
Spectrometer 1D : TIDAS16 A WINDOWS
Calibration coefficents - Y BUREAL

A=9.29501E-09
C=-8.73180E+D
B=4.64106E-02

wavelength range :

188.072 nm / 736.499 nm, step 2.194 nm | it of Files Type : s ©
Normmalization : Absorbance . . -
Spectro SN : 24347 Kinspec files (=.trb) =zl |=ec: DD PIERRE] =

Spectrum type : Homm
Load window :

Mumber of timebazes: 3
0.0 ms # 208.0 ms, integration 4.0 ms, average 1
208.0 ms / 2238.0 mz, integration 4.0 ms, average 5
2238.0 ms / 10158.0 ms, integration 4.0 ms, average 20

Analyse Kinetics 1

" Time Shce [enter wavelengths in nm) 1

@ Time ) Wavelength

W avelength of the slice |3Ell]
B andwidth |1l]

oK Cancel

Figure 75 : Import data from Kinspec

3.11. Image copy

The menu Image, Copy will copy the graph into the clipboard. Then the image may be pasted (with
Edit, Paste command generally) into several software. The Bio-Kine graphs can be directly copied into
a *wmf metafile using the command Image, Save As Metafile... . *.wmf format metafile can then be
opened by other software.

3.12. Mathematical operations
So as to perform data analysis some mathematical operations in the Math menu can be used:

Selecting Math, a.(Filel)+b will load the window shown in Figure 76, that gives access to the a and b
parameters. Once the OK button has been pressed a new trace will be added into the graph, the name
of the new trace can be changed using the save option.

F 5|

affilel} +b

File 1 : |z:\...\1.E.bka
a:fl b:[1]
| oK | LCancel |

Figure 76

Two files must be selected to use this function (see section 3.2). Selecting Math, a.(Filel)+b.(File2)
will load the window shown in Figure 77, that gives access to the a and b parameters. Once the OK
button has been pressed a new trace will be added into the graph, the name of the new trace can be
changed using the save option.

Note : if the files have different X value the operation is canceled.
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F 5

a.(File 1) + b.(File 2)

File 1 : Iz:\...\1.B.hka

File 2 - Iz:\...\1.4.hka

3;117 b:[4

OK | Cancel |
Figure 77

Two files must be selected to use this function (see section 3.2 ). Selecting Math, a.(Filel)/(File2) will
load the window shown in Figure 78, that gives access to the a parameter. Once the OK button
pressed a new trace will be added into the graph, the name of the new trace can be changed using the
save option.

Note : if the files have no common X value the operation is canceled.

[ a.(File 1} / (File 2)

File 1 : |z:'\...\1.B.bka

File 2 - |z:\...\1_4_hka

a: j1
(1] 9 Cancel
Figure 78

Selecting Math, Average will add the average trace of the files previously displayed on the screen into
the graph area, this function do not need any previous file selection.

Select Math, Linear Sampling (Figure 79) and enter a Reduction Factor to reduce the number of
points of a given trace. For example if the reduction factor is set to 10, then one single point on the
reduced trace will result of the average of 10 points of the original trace. The reduced trace will have
about ten time less points. Both the original trace and the reduced trace are displayed after the
operation.

Linear sampling &J
Reduction factor : 12

Cancel I

Figure 79 : Linear sampling window
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Logarithm sampling: this feature of Bio-Kine permits the modification of a Kinetic trace acquired with a
linear or a multiple sampling rate into a trace with a logarithm sampling. This method is very useful to
reduce the number of data point of a Kinetic record. Below (see Figure 80) is shown a stopped-flow
trace with an exponential Kinetics following the stop. This trace needs at least 500 data points to be
correctly described over two orders of magnitude of time if a linear sampling rate is used. Only 21
points are necessary with a logarithm sampling (see Figure 81).

To apply this method, it is essential to enter an absolute time reference for the Kinetics to be studied.
Before the conversion, the program will therefore ask to enter: i) the time of the stop. This time will
become the new origin of the data and ii) the dead time. This will become the absolute time of the first

data point.

1.2

1.0 - ;
}‘/‘n\;‘\‘*" ‘4———Time of the stop
I

0.8 i i

0.6 + “w‘w

| ””‘”\‘r
“\«H
“H‘\‘ |

Volt

|l Y

0.4+

\
iy
WY

i

W )

W0 |

LA [T |

\‘Vr\w\w‘,w LT v ‘»Mf e
" AT

I
\\ L
0 T \‘w

-0.2
0O 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (Ms)

Figure 80 : Original trace (relative time, linear scale)

To perform the modification, select the trace to sample and chose Math, Log Sampling ... (see Figure

82), enter the time of the stop, the dead time, the number of points per time decade and validate. The
new data points are calculated by averaging the original data points to give the desired number of
points per time decade. This has the benefit of reducing the noise as a function of time. This is
equivalent of a low-pass filter whose cut-off frequency is decreasing as a function of time.

1.01 m%&i

+
0.8 e
e i
ulr

0.6

Volt

0.4

0.2 + Original trace (500 points)
-@- Log sampling (21 points)

O+—

-0.2 ‘
1 10 100
Time (Ms)

Figure 81 : Example of Log Sampling (Absolute time, logarithm scale)
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From the previous example the following parameters were used:

Time of the stop = 10 ms, Dead Time = 1 ms and number of points per decade = 10. (original trace
time origin was changed for log sampling trace comparison).

i -

Logarithm Sampling

Time of the stop [ms) - [1g
Time origin [dead time] [ms) - |2
Mb of data point per decade : |1

[1].4 Cancel |

Figure 82 : Log Sampling window

Select Math, Change Time Origin (see Figure 83) and enter the new time origin into the appropriate
field. The changes will affect all the files that are loaded into current Analysis window.

Change Time Ornigin

Mew (0.01
oK I Cancel |

Figure 83 : Change time origin window

3.12.8. Translate trace

First select the cursor mode (see section 3.8) and then select Math, Translate trace . The following
window will appear:

" B |
Translate trace [i‘@-,l

b ¥
curent : 0162 04998

new: 0162 0.4998

Cancel

e

Figure 84 : Translate trace window

Choose either a X or a Y translation by filling the appropriate box, click on the OK button and the new
trace will appear on the screen.

Smoothing using average method

Choose Tools, Smoothing to load the Smoothing window (Figure 85). This window allows you to
enter the number of data points used for smoothing, to run and cancel the last operation with the
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Proceed /lUndo commands.

" N

Smoothing

Mumber of data points

Close

Figure 85 : Smoothing window

The smoothing operation consists in executing an average of the data with its neighbors within a
sliding rectangular window. The filter width must be an odd value to center the averaging on the current

data point.
Let the filter width be 2k+1, and (x;, y;) i = 1,..., N, the trace to smooth, then the filtered trace will be :
i+k
Con = . [ —— Y.
(xi,zi)i=1, ..., N, with z; oK+l igi-k j

Smoothing using Savitzky- Golay method

The Savitzky-Golay smoothing is a filter method that performs a local polynomial regression to
determine the smoothed value for each data point. This method is superior to adjacent averaging
(previous smoothing method) because it tends to preserve features of the data such as peak height
and width, which are usually ‘washed out’ by adjacent averaging.

The Savitzky—Golay method essentially performs a local polynomial regression _ (of k degree) on a
distribution (of at least k+1 equally spaced points) to determine the smoothed value for each point.
Methods are also provided for calculating the first up to the fifth derivatives.

The raw data consists of a set of n {x;, yi} points (i = 1...n), where x is an independent variable and yi is
an observed value. The approach for smoothing a series is to replace each value of the series with a
new value which is obtained from a polynomial fit to m= 2n+1 neighboring points.

A polynomial will be fitted to a set of m (an odd number) adjacent data points separated by an interval
h.

—xX
Firstly, a change of variable is made: ~h

Where Y is the value of the central point and z takes the values (1-m)/2 .. 0 .. (m-1)/2.

The polynomial, of degree k is defined as
y=a,+az+a,z’ +a,z2’ +...+a.z

The coefficients ao, a1 etc. are obtained by solving the normal equations
a=(3"3)3"y

Where J is a Jacobian matrix.

Smoothing window: The filter width"Smoothing window " permits you to choose how many points to
consider. This value must be an odd number to center the averaging on the current data point (equally
spaced points). The smoothing routine will be apply to each individual point.

Polynomial Order: correspond to the degree of local polynomial regression from degree one up to
seven. An improvement of fitting/differentiation routine is obtained by changing the polynomial order.

Derivative : The Smoothing dialog window provides a drop-down list for defining the derivative
condition. The calculating can be done using the first derivative up to the third derivative.

You can improve the fitting/differentiation by changing the Smoothing Window and Polynomial
Order
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P
Savitzky-Gelay Smoothing

-~ Parameters

Srmoothing window ||1 5
Palprarmial Order - l 3 Fl

[ Detivative I First \d i

Emceed | Q_Iuse |

Figure 86: Savitsky-Golay smoothing window

The figure below shows, raw signal (Figure 87) and the smoothing results (Figure 88), using a second
third polynomial fit with 15 data points (Figure 86).
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Lo L«_%m_

MilliDegree
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1 I 1
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Figure 87: CD raw data
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Figure 88: CD smoothed data

Select Tools, Integral to display the integral value between the markers 1 and 2 (see section 3.8), the
integral value is calculated using the trapeze method. If a baseline is displayed on the graph, then the
area between the current trace and the baseline is returned.

The average value between the markers 1 and 2 is the result of the integral (calculated with the
trapeze method) divided by the abscissa interval length. Select Tools, Average Value to display this
value.

3.13. Baseline calculation

Choose menu Tools, Baseline, Compute to load the baseline window (see Figure 89). This action
displays the vertical markers at the same time (described in section 3.8).

Baseline (between lines 1-2) ﬂﬁ
‘Mode™ | [ Parameters

(® Point to Point Slope ’m
Dffset [0.021065094

:(,-3 [0.050114926
O g '
' User's Parameters RMS [0.0011553378

(" Linear Regreszion

X Show Subtract | Undo |iCompute: Close I

Figure 89 : Baseline calculation window

The baseline is calculated for the current file between the vertical markers 1 and 2, or between the first
and the last data point of the current trace if the vertical markers are hidden.

Three modes of evaluations are available:

Point to Point : the baseline is calculated and draw directly between the intercepts of the two vertical
markers and the current trace.
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Linear Regression : the baseline is calculated by a linear regression taking into account all the data
points between the two markers.

User’'s Parameters : the baseline parameters are given directly by the user.

To draw the baseline, click on the Compute button after having chosen the draw mode. This will
display the baseline on the graph (in dashed style) and a x2 value. x2 is the quadratic error between the
trace and the baseline. It is given by the following formulae:

X = WN)S[YG) - (@x ) +b)]

i=iy

with:

i1, i2 : first and last points indexes

N : number of data points (i2-i1+1)

X(i) : X values of the data

Y(i) : normalized Y values of the data (normalization is a change in the Y scale such as max(Y(i)) = 1
and min(Y(i)) =0, fori= i1 to i2)

a, b : baseline slope and offset

a X(i) + b : base line points (with the same scale normalization)

Choose Tools, Baseline, Show or click on baseline window Show check box to display/hide baseline
on the graph.

To subtract the baseline from the current trace click on the baseline Subtract button. The last
subtraction operation can be canceled by the Undo button.

3.14. Difference between baselines
To perform difference between two baselines at a given abscissa, choose Tools, Difference... or click

on 7 button: this will display the difference window shown in
Figure 90 and add five vertical markers to the current graph (see Figure 91).

Difference between baselines 0-1, 3-4 Lth

0011325505 Close

Figure 90 : Difference window

Volt

43 0.3 0F 0.9 12 15 18 211 2.4

Time ()

Figure 91 : Position of the markers
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The two baselines are calculated between the vertical markers 0 and 1, and 3 and 4. The vertical
marker 2 gives the abscissa where the distance is taken. To calculate the distance, position the vertical
marker 2 (see Figure 91) and click on the Difference button on the difference window (see Figure 90).

3.15. Evaluation of Kinetic constants with Bio-Kine

Evaluation of Kinetics constants requires the following operations:
a) determination of the starting point of the reaction (e.g. the time of stop for the stopped-flow
experiments)
b) determination of the baseline parameters
c) determination of the relaxation Kinetics itself using first order or second order reactions.

Whatever the Kinetic model used for the determination of Kinetic constants, the region of the graph
where the rate constant evaluation will be made is determined by the 3 vertical markers (refer to
section 3.8). Markers N°0 and N°2 are used to determine the region of the graph where the rate
constant evaluation will be performed. The marker N°0 will have to be set at the beginning of the
Kinetics. Vertical markers 1 and 2 are used to mark the region where the baseline will be calculated.
The values of the baseline slope and offset are given with reference to the graph coordinates. Multi-
exponential parameters are given with the X axis origin set at the position of the 0 vertical markers.

3.16. First order reactions

This procedure is used in cases where the Kinetics can be analyzed as a sum of exponential functions.
The fit obtained will obey the general formula:

N
Y@ =at+b+ > C exp(-kt)
i=1

Slope (a) and offset (b) correspond to the baseline, or in other words, to the time course of the trace at
an infinite time. The C; and k; parameters are respectively the amplitude and rate constant of each
exponential terms.

Bio-Kine provides a multi-exponential evaluation using Simplex methods for first order reactions.

The Simplex method is a minimization algorithm. It minimizes the quadratic error (x?) between the
current trace and the fit. So the performance of this algorithm is greatly depending on the starting
parameters. Incorrect initialization parameters may result in a failure of convergence or in a too long
search.

Simplex
N -kt %% 0002853
y=at+b+ 2, ¢
=1 H -1 +
Slope [a] Offzet [b]
7542142304 [D0l0gssozs [ * |
Deviati
Amplitude [ci] | Rate Cte (ki) —eviation
055166154  [2.1222485 r Init
Fit
Close

Figure 92 : Simplex method window

To run the Simplex search, choose Tools, Multi-Exponential, Simplex.  This loads the simplex
window (see Figure 92), that displays x?, slope (a), offset (b), multi-exponential order (N), amplitudes
(Cj) rate constants (kj). This window has the following buttons:

Run button E : runs the Simplex search
Stop button E : stops the Simplex method
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Deviation (see Figure 93): displays standard deviation for each parameters (this is a better indication
of algorithm convergence than x2).

al 5
Simplex Deviation

Slope [a] Offset [b]
2.5691099¢e-6 5.9563013e-6

Amplitude [ci] Rate Cte [ki)
2.1700358e-5 1.2204542e-4

b

Figure 93 : Simplex deviation window

Init (Figure 94): allows to select the Simplex starting parameters between the last simplex fit. An auto-
estimation of the initial parameters (used as default method by Bio-Kine).

' N

Starting Parameters

Method

Slope [a] Offzet [b] N -1 +
7.5421548¢-4 |0.010988028 O Pade-Laplace

C ; oK
Amplitude [ci) | Rate Cte (ki) Auto estimate
055166154  [2.1222485 Cancel

Figure 94 : Starting parameters window

Fit (see Figure 95): the programs will compute a simulated fit using these parameters and a graph
showing the difference between the fit and the original graph is then displayed on the current window.

When the search is paused, the lastly calculated parameters (slope, offset, amplitudes and rate
constants) are displayed. It is possible to lock/unlock some of the parameters with check boxes (see
Figure 92). Other possible users actions are parameters editing manually and to change the number of
exponential (between 0 and 6).

When the search is running (run button down and pause button up), only the value of x2 is displayed

and updated, according to the current calculated value. It is not possible to edit or lock/unlock
parameters during a search, Deviation , Init and Fit buttons are disabled.
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Note: upon loading, the simplex method is paused (run and pause buttons down) to display the initial
parameters.

b Kie 33 V70 T . ~ TR T i
Fl\e Device Analysis Image Options Tools Math Windows About Biokine... =& =
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Figure 95 : Fit and error window using simplex method

The algorithm may not stop by itself during a search, it is to the user to estimate that the method has
converged (according to x2 and standard deviations values), and to click on the stop button.

THERE IS NOT WARANTEE THAT SIMPLEX ALGORITHM WILL CONVERGE TO THE RIGHT
VALUES, because the simplex method may calculate the parameters that correspond to a local
minimum of the X2 function. This is why initial parameters must be chosen carefully (see before).

Note: The Close button is available only if the Simplex search has stopped.
The Simplex search must be stopped before exiting Bio-Kine. If an attempt is made to unload Bio-Kine

while the Simplex method is still running, a warning will be given to the user and the unload operation
will fail.

GUIDELINE TO USE THE SIMPLEX METHOD

Click on the vertical markers button.

Set marker 0 to the beginning of the Kinetic.

Set markers 1 and 2 to mark the baseline limits.

Choose Tools, Multi-Exponential, Simplex in the menu.
Choose the multi-exponential order (N).

Run the Simplex with the E‘ button.

Choose Fit to visualize the fit and the error.
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3.16.1. Second order reactions

This procedure will be used in case the reaction can be analyzed as a second order reaction as in the
following case:

[Al +[B] O ~ [C] with [A] = [B]

The rate constant of this reaction (k) is usually expressed in M-1s-1-
The reaction will be analyzed following the equations below:

vyi= at+b+
1+dt

Slope a and offset b correspond to baseline parameters.
c is the total amplitude of the observed transition.1
d is the apparent reaction rate constant (unit=s"").

Y(t) is the data measured in the transition. It is a spectroscopic signal that can be proportional to the
concentration of any of the compounds [A], [B] or [C].

This apparent rate constant is the product of the total initial or final concentration of the products (as
defined above) by the second order rate constant k.

Choose Tools, Second Order to load the second order Simplex window (see Figure 96).

" 5 |

Second Order (between lines 0-2)
2
X
b m

v=ot+b+
Jos el

a [-p.0057185921 [
b lo.027736073 [ i

¢ (054113293 [ =z
d [1.4813954 [

Close

Figure 96 : Second order simplex window

The second order Simplex is the same algorithm than the multi-exponential Simplex and works exactly
in the same way. Results of the search are (a), (b), (¢) and (d).
Refer to section 3.16 to use the buttons presented in this window.

GUIDELINES HOW TO USE THE SECOND ORDER
SIMPLEX METHOD

Click on the vertical markers button.

Set marker 0 to the beginning of the Kinetic.
Set markers 1 and 2 to mark the baseline limits.
Choose Tools, Second order in the menu.

Run the Simplex with the E‘ button.
Choose Fit to visualize the fit and the error.
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The simplex algorithm can be run on any function, Bio-Kine permits to use any equations by selecting
the Tools, Simplex in the main menu, the window shown in Figure 97 will appear.
a N

Simplex (between lines 0-2)

kine 15 553
Aok1lexpl-k1=x]-expl-k2=x])/[k2-k1]
Mame Yalue | Lock et
:AD 2 D Ed't
k1 1 O Deviation
k2 1 TS ST
I O Init
Fit
Cloze

Figure 97 : General simplex window

Before any search, one must select the fitting function, in the example presented in Figure 97, the
‘Kine’ function is selected. To change or edit the fitting function click on the Edit button.
The first time the general simplex window is loaded, no functions are available. So the first operation is

to enter a new function.

#

Simplex Formula

=)

Mame : ]kine

Formula [F{x]] :

]AD‘H [expl-k1=x]-expl-k2=x])/[k2-k1)

Comments :

reaction scheme A-» B [k1] -> C [k2]

Parameters :

Mumber of Parameters :

| Yalue | Lock List :
Ao R i
Kl O

k2 O

Figure 98 : Simplex edition window

The simplex edition window shown in has the following fields and buttons:
Name : enter the formula name (this field cannot be empty)

Formula: enter the formula, the operators: +, -, *, /, *, exp, log, log10, sqgr (square), sqgrt (square root),
sqrt3 (cubic root), the parameters name, x (for the time variable), numerical constants (ex 3.14) and
the space character are allowed, Any other operator will produce a syntax error into the formula

evaluation (Save button).
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Comments: up to four lines of comments are allowed. It is recommended to use short parameters
names into the formula and to comment their meaning instead of long parameters names.

Number of Parameters : set the number of parameters (between 1 to 10)
Parameters name: set each parameter name, this field cannot be empty.
Warning: the parameters name must be the same to the ones entered into the formula.

Parameters values: enter each parameter value (default 1). This value can be changed later into the
general simplex window (see Figure 98).

Parameters: lock / unlock each parameter for the simplex algorithm. This option can be changed later
into the general simplex window (see Figure 98).

List: displays the functions lists. To select a function, click on its name into the list.

New: clear the Name, Formula, Comment fields and set the number of parameters to 1 (to enter a new
formula).

Save: save the new formula values if the syntax

Erase: erase the current formula

Print: print the formula

Close: close the edition window and return to the previous window.

Once the current formula is selected, the simplex search algorithm can be run through the general
simplex window (see Figure 97). To operate proceed the same way as described for the Multi-
exponential simplex and for the second order.

Note: One can also re-enter the multi-exponential and the second order functions into the function
edition window (see), but it is better to use the specifics menus (Tools, Multi-Exponential, Simplex
and Tools, Second Order ), the simplex algorithm will be run faster.

The simulation window may be useful to exercise and for test the multi-exponential, second order and
any input function evaluation algorithm. Choose File, Simulation in the main menu to load the
simulation window (see Figure 99).

Simulation

Uszer's function Sampling Parameters
Multi Exponential Second Order [ | | FirstX [0

Puoints |5|]|]7
okl
Y:Ot+b+ECie XStep 001
= UnitY |volt =
Slope (a] Offset [b)
||1|]1 |I] Moise
Amplitude [ci] Rate constant [ki] Amplitude
®Add 01
2 2
o o Flow Time [z)
o o oo

0K | Qancel‘

Figure 99: Stopped-flow Kinetics simulation window

In this window, enter some stopped-flow experimental parameters and click on the OK button to get
your simulation. For example with the parameters shown in the previous figure the result presented in
Figure 100 will be loaded.
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4. MOS-200 ACQUISITION DEVICES

4.1. MOS-200 control

From the Install, Device menu choose external device.

1. Wavelength control

The excitation wavelength is done manually see MOS 200 user’'s manual

2. High voltage control

The high voltage is set manually directly on the PMS250 see MOS 200 user’'s manual

4.2, Transient recorder device

4.2.1. Getting started

The transient recorder device is similar to a digital oscilloscope. It is the device used to follow

rapid Kinetics. The acquisition modes (fluorescence, absorbance are controlled from this device. An
acquisition is linked to a stopped-flow sequence so make sure that a stopped-flow instrument and its
MPS are connected to the system. Synchronization between acquisition and driving sequence is made
using Biokine software simultaneously.

In the main menu choose Device, Transient Recorder to load the window shown in Figure 101.

Bio-Kine 32 VA0 - [Acquire Kinetics 1] T Fa— — - - ol
q v
M3 File Device Analysis Image Options Windows About Biokine... -[5]=
i @, A 1| Acistion Setup |[MO3 200M] G [f=nfariea[ v=o [ b® | OY
Stopped flow || Acauistion control o
SFM-4000 /5
i m =

. Now: End
Iixing
Sequence [ Single Shot
[~ Average-
Add | Show| Clear
Nurnber : 0

[~ Add and Show
¥ Autoddd

Lee uqu

|~ Active files
Channe!

Delay lines
165
200 AutoSave

¥ Traces
i et
TC-100/10 ¥ Aveage elup

TIT) = Comments

Volt

0.6
0.8
j
v
=
-1
ﬂ 15 1 | 1 1 | | 1 1 | 1
0 0.1 0.2 0.z 0.4 05 0.6 0.7 08 09 1
Time ()
Al 6 aa we | A
Speciometr| 64| 565 m En ] st | ven] se] [ 0 v el [ 0 v |

Figure 101 : Transient recorder window

Select the acquisition mode by opening the DATA Acquisition Setup window by a click on

Acquishian Setup | b o The different modes are fully described in the following section.
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4.2.2. Absorbance and transmittance mode

e The data acquisition window in absorbance mode is presented in Figure 102.

e Check the Trigger box to control the shots from the Bio-Kine software (see Figure 102). This
is used to start the data acquisition at a trigger signal. The trigger will occur on the falling edge
of a TTL pulse sent to the trigger input of the A/D board. This mode will be used to synchronize
the data acquisition with experiments.

« For absorbance or fluorescence experiments it is necessary to record first the zero
absorbance level using buffer or water. To do that, fill the cuvette with buffer (or water and
click on the Find/Stop button (“Get reference “area). Once found click again on this button, the
system is now ready for Kinetic shots.

7 = 5
Data Acquisition Setup - L -~ - L&J
Set1 : PM5-2560° Set2 : PM5-2560°
Mode iAhsorhance :J Mode

™ Reference diode

Get reference

) Y0 [¥) o
Find
Advanced settings Time Base -
@1 2 O3
X Trigger [:EMCgainx10 Sampling Period  Start time [s] End Time [s5] Mumber of Points
1ms ~ o [3.999 {4000
Ok ‘ Lancel ‘

Figure 102 : Data acquisition setup window

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by oversampling
on the second (and third) time bases. In other words the recordings are performed on the entire
duration of the record at a constant sampling rate equal to that of the first time base. The second and
third time bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
a equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

Into the ‘time base area’ (see Figure 103) the Number of points and End time parameters can be

modified manually but notice that they are linked together. Sampling Period range is 10us to 10s.

NOTE:
You need to be careful to select the output filter from the PMS250 to a value 2 times bigger than
the sampling period.

Time Baze

@1 2 03

Sampling Period  Start time [8] End Time [g] Mumber of Points

[s00ps = O [3.9995 |g000

Figure 103 : “time base” area

A procedure to perform Kinetics in absorbance mode is given in section 4.3.1.
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Fluorescence mode

The data acquisition window in fluorescence mode is presented in Figure 104.

Contrary to the Scanning Spectrometer device the Reference Diode is not useful. Indeed,
Kinetics is followed at a single wavelength so the fluctuations of the energy of the lamp are not
significant.

Check the Trigger box to control the shots from the Bio-Kine program (see Figure 104). This
is used to start the data acquisition at a trigger signal. The trigger will occur on the falling edge
of a TTL pulse sent to the trigger input of the A/D board. This mode will be used to synchronize
the data acquisition with experiments.

. 5
Data Acquisition Setup —E’«h]
- e - -
Set1 : PM5-250 Set2 : PMS-250
Mode iFIuolescenceNolls _ﬂ Mode |Mone __VJ

[ Reference diode

Advanced settings Time Base
1 2 O3

X Trigger [ EEMCgainx10 Sampling Period  Starttime (3] End Time [g] MWumber of Points I

0 |7 998 {4000

Figure 104 : Data acquisition setup window

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by over
sampling on the second (and third) time bases. In other words the recording is performed on the entire
duration of the record at a constant sampling rate equal to that of the first time base. The second and
third time bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
a equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

Into the ‘time base area’ (see Figure 105) the Number of points and End time parameters can be
modified manually but notice that they are linked together. Sampling Period range is 10us to 10s.
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Figure 105 : “time base” area

A procedure to perform Kinetics in fluorescence mode is given in section 4.3.2.
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4.2.4. Last setting before shot

The stopped-flow control unit (MPS) generates a trigger signal to synchronize the data acquisition with

the stopped-flow sequence.
Once the stopped-flow sequence ready, the shot window is activated in the stopped-flow status bar

(refer to section 2.6 for more details).
Make sure that the scope is on (‘waiting for trigger’ must be displayed in red in the ‘scope area’). The
scroll option is disabled when the trigger is on (refer to).

— Scope [with Trgger]
W aiting for Trigger

y|w|w]
Mow  End
[ Single Shot

Figure 106 : Control of the scope

Click on the EI button in the stopped-flow status bar to execute the shot.
More details can be found in section 4.3 where the way to run a Kinetics experiment is fully described.

4.2.5. Shot in automatic mode

The M button is used to perform automatic accumulation of shots. When clicking on this button
the window shown in Figure 107. This window is available only when the shot control window and the

scope are ready.

Autorun

> | .
Stopped
145 shots

Repeat

fs
Curent |

Restart with
[+ Acquisition
" Time

| F0 i3]

End

Figure 107: Auto run window

The number of accumulation is entered manually or using the arrow buttons.

The status of the acquisition is indicated in the current state panel during the acquisition. There is also
the possibility to have a waiting time period between each shot, and then you need to check time in
Restart with and enter your waiting time.
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Most of the graphical tools were explained in section 2.

After each shot (Trigger with Repeat option), it is possible to perform an average of the shots, or more
precisely to add the last shot to a cumulative averaging of the successive traces. Click on Add Average
button to add the last trace to the average (see Figure 108). The Clear average button will erase the
average.

It is not possible to show the original and the average traces at the same time. So one must click on
the Show/Hide average option to display/hide the current average. An other way to display the average
is to check the Add and Show box, then the current average will be displayed at the Add button click.
By checking Auto Add box each curves are automatically added in the average.

Average

[ Add and Show
[ Auba Add

Figure 108 : Averaging window

te: operation like Save, Save As..., Save +, Print applies to the trace displayed on the screen. These
actions are also possible while acquisition is running, during Trigger wait.

Checking the Display measure box, instantaneous values will be displayed in a table in the left corner.
Use of the Selector and comments buttons were described in section 2.

4.2.7. Goto analyses window

While working on an acquisition window, the main menu Analysis command will load an analysis
window and set the actual data in this window. This is useful for performing an immediate analysis of
the current data. Once the analysis window has been loaded, all the mathematical tools described in
section 3.12 can be used so as to treat the data and Kinetic constants.

4.3. How to run Kinetics?

4.3.1. In absorbance or transmittance mode

For a better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a Kinetic
trace.

Configuration of the system
In the main menu choose Install, Device installation..
Select external device

Select the stopped-flow and its corresponding serial port or USB port
Click OK to validate.

Select Install, stopped-flow configuration in the main menu
» Select the device installed.
» Select the size of the syringes.
» Accept your parameters by clicking on the OK button and return to the main window.
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Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.
» Initialize the syringes.
» Load the solutions into the instrument.
» Push some buffer into the cuvette for further reference or High voltage adjustment.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.

The control shot window is now activated in the stopped-flow status area

Acquisition parameters
Select the Device, transient Recorder menu.
» Select an excitation wavelength, manually.

In the main window, click on the #4 puytton to adjust the High voltage automatically. Click a second
time when the response is stable.

Click on the “eauistion Setup |\, on

Select the absorbance acquisition mode

Do not select the reference diode..

Do not check the PM gain x 10 option.

Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points

The cuvette is filled of water so it is possible to do a reference for further absorbance calculations.
» Click on the Find/Stop button in the Get reference area.
(about 5V should be display in the corresponding state panel)
Click a second time on the Find/Stop button to validate the reference.

Click OK to accept these parameters.

If the voltmeter check box is selected then the absorbance indicated in the corresponding channel is O.
Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).

Click on the start button of the shot control window to run the shots.
The Kinetic trace is now displayed on the screen, all graphical tools can be used.

4.3.2. Influorescence mode

For a better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a Kinetic
trace.

Configuration of the system
In the main menu choose Install, Device installation.
External device

Select the stopped-flow and its corresponding serial port
Click OK to validate.

Select Install, stopped-flow configuration in the main menu
> Select the device installed.
» Select the size of the syringes.
> Accept your parameters by clicking on the OK button and return to the main window.
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Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.
> Initialize the syringes.
» Load the solutions into the instrument.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the Ready button.
The control shot window is now activated in the stopped-flow status area
Click on the start button to fill the cuvette with final solution to adjust the high voltage (see further)

Acquisition parameters

Select the Device, transient Recorder menu.

» Select an excitation wavelength.

» Select an illumination wavelength (if an emission monochromator is available)

» Click Apply to validate
The wavelengths chosen are displayed in the corresponding state panel at the bottom of the screen
On the PMS 250, select a HV to get a response of 5V regarding the PM tube (make sure you are
working in local mode)

Click on the “Saistion SEtR | o

Select the fluorescence acquisition mode

Do not select the reference diode.

Only check the PM gain x 10 option if the High Voltage found is higher than 900V.
Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points

Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).
Click on the start button of the shot control window to run the shots.
The Kinetic trace is now displayed on the screen, all graphical tools can be used.

4.4. Chart recorder device

4.4.1. Data acquisition setup

The Chart Recorder device looks very similar to the Transient Recorder, so it could be helpful to read
the transient recorder part (section 4.2) for a better understanding of the chart recorder device. It is
however a more specialized device that operates in the scroll mode only. It features a virtual chart
recorder and one of its most interesting features is its ability to handle and to record very large files.
The files created in the Chart recorder mode can have up to 100 millions points. It has to be kept in
mind that a single Y file of this size represents 400 MBytes of data. Be sure to have enough hard disk
space to store the data. If it is not the case, acquisition will be stopped when the disk will be full.
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Figure 109 : Chart recorder window.

To load the Chart recorder, choose Device, Chart recorder in the main menu, the window shown in
Figure 109 will be displayed.

Click on the ““24slion =i | b on to load the data acquisition setup window (shown in Figure 110)

Most of the tools are described in the Transient recorder device, please refer to section 4.2 for further
information.

Only one time base is available in this device and it is one of the main differences with the transient

recorder device. Select the sampling period for the measurements and either the number of points or
the duration of the measurement (see Figure 111)
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Figure 110: Data acquisition setup window
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Figure 111 : Time base window

It is possible to program an acquisition time duration which will automatically stop the data acquisition
at a preset time (see Figure 112).

Check Active option and enter Record Time into dd-hh:mm:ss format (for example: 00-01:30:00 for 1h
30 mn).

Record Time [d-h:m:z]
[~ Active  [00-00:01:00

Figure 112 : Automatic stop area

Most of the graphical tools were previously described in section 3, please refer to this section for
further information. Use of the Selector and comments buttons were also described in section 3.
Several tools can be found in the scope area presented in Figure 113.

- Scope

> | 1| m|
[ Recod

Figure 113 : “scope area”

Click on run (E) and stop (E) buttons to start and stop the acquisition. Pushing/raising the pause

button (E ) interrupt/continue the acquisition. The pause time is not added to the following acquired
data.
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To start recording the data on a file, click on the Record check box during the acquisition run. To stop
recording, click again on the Record check box. Each time this operation is performed a new
temporary file is created. Thus, several files can be recorded during the same acquisition run. If the
Record box is checked before the run, recordings will start at the same time as the run button is
clicked.

A display check box is inside the ‘File Info area’, checking this box will display the size of the file and
the number of points measured during the recording.

During recordings, markers can be set at any time on the file being recorded. Clicking on the Record
marker button will add a marker at the current position (right of the graph) into the recorded file(s).

bMarkers
-l 2 ﬂ e |
X Show

Figure 114 : Markers area.

Checking the Show marker box will display the markers into the graph (see Figure 114).

Up to 50 markers are allowed on the same file. Once the acquisition has stopped, it is possible to set
the file current position to be that of one given marker. Selecting one marker is made by using the left
and right buttons or by entering the marker number and validate with ENTER key.

Note: when a file is loaded on an Analysis window, a marker frame (without Record button) will be
visible into the Analysis window.
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5. MOS-200M ACQUISITION DEVICE

5.1. MOS-200M control and calibration
e From the Install, Device menu choose MOS200M: see Figure 115.

|

Acquisition device Stopped flow device
[ MO5-450 [ J-8107 zenal acquizition |

[ MOS-250 [ J-310[ analog acquizition |

[v Usze stopped flow

Communication mode

B IR  Serialport  COM 4z »

[ TIDAS dinde array [ External device © USE [Orly with MPS 70)

[ MO5-500

Accessones

Peltier TCU-250 4 Cell Tumet
Serial Port COM ﬂl_ﬂ | Peltier [ sl T JI_J

[ [ mT-ump [USE Box)

Acquizition Board
PCle-6321 board detected

ok LCancel

Figure 115: MOS-200/M installation

« In MOS200M, excitation monochromator is motorized and controlled through the MM450, which is
the main difference with the MOS200. Therefore wavelength and high voltage setting can directly
be done from Biokine software. The MOS200M was designed to follow kinetics using “wavelength
tracking” which generates 3 dimension data. This is fully explained in section 5.3. Thanks to
motorized monochromator, scanning mode is also available; this mode is described in section 5.4.
MOS200M can also operate in transient recorder mode (single wavelength kinetics) please refer to
MOS200.

« Wavelength control of the excitation monochromator can be set from his state panel at the bottom
of the screen. It is also possible to control the monochromator by clicking on the “MOS200M”
button and then entering the wavelength in the box as shown in

e Figure 116.
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Figure 116 : Wavelength control

Choose Install, Spectrometer advanced setting in the main menu to load the window shown in
Figure 117.

[ MOS 200M Advanced confgursion

- Detected configuration . Settings

14 teat M PMS-250
bty [ Use emission monochromatar

Measurement set N2 PrS-250

[ EXCITATION | [ EMISSION |

|mitialization J Calibration |mitialization I

Figure 117 : MOS-200M configuration

The window displayed is separated into 2 areas:

The detected configuration is indicated on the left upper part, in this example only a PMS-250.

The excitation monochromator can be calibrated or initialized. The calibration procedure is explained in
the following paragraph.

Calibration of the excitation monochromator can be accurately checked when using a Xe(Hg) lamp.
Very precise peaks in intensity are available at many wavelengths to perform this calibration (see
Figure 119).

Example: make a scan between 500 to 600 nm (with either the emission monochromator, set on “0").
A very clear peak of green light must be recorded at 546 nm. If this is not the case, set the
monochromator at the maximum peak intensity of this green line (550 nm for example), close the Scan

windows, choose Install, Spectrometer advanced settings , then click on the Lalibrstion | putton to
open the window shown in Figure 118. In our example 550 nm is the corrected wavelength, just enter
“546" in the text box and validate. If you run a new spectrum between 500 and 600 nm, the maximum
peak intensity of the green line must be observed at 546 nm.

Delta represents the difference between the mechanical wavelength and the real wavelength. Using
the reset button, the real wavelength is adjusted to the mechanical wavelength.
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Figure 118 : Calibration window

]
11.91
i
L
A
107 365
435
o
g 546
3
o
577
2
¥
v 0
]
-1.082
ﬂ ZI!II] 2%!] 3I!II] 3‘5I] 460 4%!] SI!II] 5%!] EI‘]I] E‘SI] TI!II]
Wavelength (nm])
L1 REI I LN LI |

Figure 119 : Xe(Hg) lamp spectrum

Monochromator can be initialized at any time using the | lliell=ciln | button; the aim of this function is
to check the calibration of the system in three phases:

1. In a first phase the monochromator is going from the last wavelength selected to the
mechanical zero of the monochromator.

2. In a second phase, the zero is adjusted considering the value of Delta found in the
Calibration.

3. In a third phase, the monochromator is going from the real zero to the wavelength selected
at the beginning of the first phase.

If the calibration is not done properly then the wavelength given at the end of the initialization is
different from the one observed at the beginning.

These three phases of the initialization procedure are made automatically by the software when

Initialization

starting the system or when pressing the button.
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5.2. High voltage control

The High voltage state panel (bottom of the main screen) enables the adjustment of the high voltage
applied on the photomultiplier (PM). The Voltmeter displays the response of the PM. The number of
displayed channels is modified automatically according to the number of working channels. The

voltmeter can be hidden or displayed at any time using the M button.
Two other buttons are also available to control the high voltage:

o AUS - this button can be used to adjust the high voltage automatically to get a 5 Volts response of
the photomultiplier, once this button active its colour turns to orange.

« By clicking on the Han| putton it is possible to turn the high voltage off, the colour of the button turns
). A second click on the button will automatically set the high voltage to the last value

In the case the high voltage is too high and a saturation of signal is observed, the high voltage is
decreased automatically to protect the PM. A warning message is displayed, it proposes to the user to
reduce the value or to restore it.

If two photomultipliers are used for the detection, two #48 buttons are created (refer to Figure
120) their high voltage could be automatically and independently adjusted using their respective button.

Spectrometer e[ 50 em Em[ 0 om | Shuter| | Hvon| swo|[ 0 v
vowmeter v | 1 T |- I | I

Figure 120 : High voltage control

If the Voltmeter check box (refer to Figure 120) is checked then the voltmeter displays values in units
as they are defined as in the parameters setup window.

5.3. Global Mode

The global mode is use to drive the MOS-200M monochromator to perform acquisition of Kinetics data
at various wavelength. The spectrometer is fully automated and synchronised with the stopped-flow
mixer.

The global mode window is loaded by choosing: Device , Global Mode , the window shown in Figure
121 will be displayed.
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Figure 121 : Global mode window

Click on  ““24=H9n SR | 1y on to load the set-up window, the window shown in Figure 122 appears.
Then choose fluorescence or absorbance acquisition mode by using Up and Down button.

- 1
Scan kinetic mode @

Acquigition mode Reference Spectrum
Absorbance ﬂ Recard
[T Reference diode Empty

Scanning mode
Scan wavelength on @)

Excitation
Begin [nm] [250

Wavelength  End (hm)  [500 Average 2
Step (hm] 10

Advanced settings

‘Wavelength [~ PM gainx 10

Time Base

w1 2 3

ak
Sampling Period  Start time (s) End Time (g)] MNumber of Points 4
2ms v 0 [7.998 [a000 (G

Figure 122 : Global mode window in absorbance mode

In Scanning mode select the scan parameters if you run some fluorescence analysis, for absorbance
analysis this window is inactive.

Begin : first wavelength of the scan in nm

End: last wavelength of the scan in nm
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Step: the step between each wavelength in nm
Average : number of kinetics accumulated for each wavelength

For absorbance mode a reference spectrum is required. To do that, fill the cuvette with buffer (or water

and click on Record button. the system is now ready for Kinetic shots.

Up to three successive time bases are available. This multiple time base is performed by over

sampling on the second (and third) time bases. In other words the recording is performed on the entire

duration of the record at a constant sampling rate equal to that of the first time base. The second and

third time bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is

a equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best

arrangement with respect to signal processing.

The response of the photomultiplier can be amplified 10 times checking the corresponding box, it may

be useful when working with very low signal and when the High Voltage is higher than 900 volts.

* When all the parameters are ready click on OK, the system is now ready for running the global
shots.

e Torun the experiment click on Start button in Global Shot (see Figure 121).

The file generated by Global mode is a 3 D file (Time, Absorbance, and wavelength). It is possible to
transform this file using a common reference for all kinetics. This is done by using the final solution. A
3D data is obtained but it shows the change of absorbance against the final state in function of the time
and not the absorbance in function of the time.

You need to choose one 2 D trace, set cursor 1 and 2 in the zone where the kinetics is finished and
then go in Tools, Global Baseline.

In the main menu choose Install, Device installation.
Select MOS200M

Select the stopped-flow and its corresponding serial port
Click OK to validate.

Select Install, stopped-flow configuration in the main menu
» Select the device installed.
» Select the size of the syringes.
» Accept your parameters by clicking on the OK button and return to the main window.

Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.

> Initialize the syringes.

» Load the solutions into the instrument.

» Push some buffer into the cuvette for further reference or High voltage adjustment.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area

Acquisition parameters

Select the Device, Global mode menu.

In the main window, click on the “H puytton to adjust the High voltage automatically. Click a second
time when the response is stable.

Click on the “caUElion Seiip | button.
Select the absorbance acquisition mode

Select in Excitation the 1srt wavelength and the last wavelength of the scan

Do not check the PM gain x 10 option.
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Choose the number of time base, your sampling period(s) and the number of points

The cuvette is filled of water so it is possible to do a reference spectrum for further absorbance
calculations.

> Click on the Record button in the Reference Spectrum area.
(About 5V should be display in the corresponding state panel)
Click OK to accept these parameters.

Running the shot

Click on the start button of the scope if you want to run some shots.
Click on the start button of the global control window to run the global shots.
The Kinetic trace is now displayed on the screen, all graphical tools can be used.

5.4. Scanning spectrometer device

The scanning spectrometer window is used to drive the MOS-200M monochromators to perform
acquisition of spectral data in various modes. Associated to the MOS-200M hardware, Bio-Kine can
feature a full absorbance or fluorescence spectrometer. With the corresponding optional hardware it
can also acquire fluorescence spectral data.

Interface with other hardware may also be possible, please refer to Bio-Logic for this possibility.

At its first use, the scanning spectrometer device must be installed into the main menu. Run Install,
Device installation , to install the spectrometer option (refer to section 1.3)Once this installation is
made the spectrometer window is loaded by choosing Device, Scanning Spectrometer, the window
shown in Figure 123 will be displayed.
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Figure 123 : Scanning spectrometer window.
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5.4.1. Fluorescence scan

Click on the ““24slion =il | b on to load the setup window. If the software was previously used in
the fluorescence mode, the window shown in Figure 124 will appear. If another scan window is loaded,
then choose Fluorescence , using the Up and Down button of the acquisition mode box.

Fluorescence measurements are made with the monochromator for excitation and a PM with cut-off
filter for emission.

Excitation spectra are taken by moving the excitation spectrometer from one wavelength to another
and by setting the emission spectrometer at a fixed value (select mode Excitation, with Single
Detection wavelength ). Emission spectra are taken by moving the emission monochromator at fixed
excitation wavelength values. (Select Emission mode and Single /Multiple Illlumination
wavelength) .

r - E |
Scanning Setup ( MOS-200/M )~ % e
— Acquiﬁun mode
| Fluorezcence/olts :J
i Scan
| EXCITATION | | EMISSION |
Corection bdode” |
(® Morie fi hard
() Beference diode % Eaeidih Bl
| Parametears [retection Wavelenath
Begin [bm] |250
Endinm) [E50 ® Single 0
Step [nm) |0.25 - ) Muttiple
Repeat 1|

Acquizition period [z] 0.2 -

Shutter Automatic mode
Ia'l'l.lways apeh _:_J

Options
[ Trigoer
[~ PMgainz10 [ Feverse spechum

] Cancel

9 a

Figure 124 : Scan window in fluorescence mode.

In the parameters box, choose your scan parameters :

Begin : first wavelength of the scan in nm.

End : last wavelength of the scan in nm.

Acquisition duration : use the ‘up and down’ button to select the speed of the scan.
Scan repeat : set the desired scan number

Scan step: set the desired san step.

For adequate fluorescence excitation spectra, corrections must be performed to compensate for the
wavelength dependence of the energy of the lamp and for the wavelength dependence of the
transmittance of the excitation monochromator. The correction ratio is calculated using a reference
diode and the corrected spectra are performed checking the reference diode button. If not (when the
none box is checked), the spectra are done without any compensations.

If a trigger is required check the trigger box in the options area.

Click on the start button of the ‘scope’ to run a scan.
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5.4.2. Transmittance scan

Click on the “Ca4=Hn SELE | 1y on to load the setup window.

If the software was previously used in the transmittance mode, the window shown in Figure 125 will
appear. If another scan window is loaded, then choose Transmittance using the Up and Down button
of the acquisition mode box.

Scanning Setup [ MOS-200/M ) [i_E-J

Acquisition mode
| Transmittanice ﬂ

Additionnal channel [PMS5250)
[ Fluorezcence [PMS5 250 Channel)

Scan Parameters

Begin [nm] |3IIIEI7
Erdlrm) (500

Step [nm) m

Repeat Iﬂi

Acquigition penod (=] m

Shutter Autarmatic mode

|.-i‘-.lways OpEn ﬂ

Options
[ Trigger [~ Reference diode

[~ PMgan=10 [ Rewverze spectum

ok | Eancel|
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Figure 125 : Scan window in transmittance mode.

Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End : last wavelength of the scan in nm.

Speed : use the ‘up and down’ button to select the speed of the scan.
Scan repeat : set the scan number

Scan step: set the desired san step.

If a trigger or a diode correction are required check their respective box in the options area

In the Transmittance mode it is necessary to record a “reference spectrum” before the series of
measurements. To record this spectrum open the scan setup window choose Record in the ‘Reference
spectrum’ area so as to record it. Once this will be achieved, the Done box in the ‘Reference spectrum’
area will be checked. Transmittance is calculated as follows :

Transmittance (%) = I(A\)* 100 / Reference(A)

To display the reference trace, click on Show/Hide Ref.spectr. on the Scanning Spectrometer window
(see Figure 123).
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5.4.3. Absorbance scan

Click on the “Ca4=Hn SELE | 1y on to load the setup window.

If the software was previously used in the absorbance mode, the window shown in Figure 126 will
appear. If another scan window is loaded, then choose Absorbance using the Up and Down button of
the acquisition mode box.
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Figure 126 : Absorbance scan window.

Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End : last wavelength of the scan in nm.

Speed : use the ‘up and down’ button to select the speed of the scan.
Scan repeat : set the scan number

Scan step: set the desired san step.

If a trigger is required check their respective box in the options area

In the Absorbance mode it is necessary to record a “reference spectrum” before the series of
measurements. To record this spectrum open the scan setup window choose Record in the ‘Reference
spectrum’ area so as to record it. Once this will be achieved, the Done box in the ‘Reference spectrum’
area will be checked. absorbance is calculated as follows :

Absorbance (A.U) = Logio (Reference(A)/I(A))

To display the reference trace, click on Show/Hide Ref.spectr. on the Scanning Spectrometer window
(see Figure 123)
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6. CONTROL OF MOS-500

6.1. MOS-500 control and calibration

From the Install, Device menu choose MOS-500, please refer to section 1.3 for further information.
When using a MOS-500 the bandwidth of the excitation slits is set directly from the software.
The wavelength of monochromators can be set from their respective state panel at the bottom of the

screen. It is also possible to control these monochromators by clicking on the  M3%:500° putton and
then entering the wavelength in the corresponding box as shown in Figure 127.

MOS-500 control

—~Hardware settings
Meazurement et M1 : PMS5-450

teazurement set M2

| EXCITATION

W avelenath [nm)

iii « | (600 » | Hri

4w gvelength [hm)

ad A h-|»-j

—5lit Bandwidth [rm]-

|5 h-|»-j

~Reference diode

Gair r—__-_] i— W

Apply I E it I

Figure 127 : Wavelength control

Choose Install, Spectrometer advanced settings in the main menu to load the window shown in

Figure 128.
o e e S

—Sethlings

S

— Detected configuration

Meazurement zet M1 PrS-450

[~ Use emission monochrarmator
Meazurement set M*2

| OPTICAL BENCH | | EMISSION

| mitialization |

Calibration | mitialization |

(1] 8 |

Figure 128 : MOS-500 configuration

The windows displayed are separated into 4 areas:

The detected configuration is indicated on the left upper part, in this example only a PMS-450 is
detected but in some configurations a second measurement set can also be recognized.

The right upper part is useful when an emission monochromator is installed, if necessary select the
‘Use emission monochromator’  check box.
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Manual Calibration of the excitation monochromator is done at the factory and can be accurately
checked when using a Xe(Hg) lamp. Very precise peaks in intensity are available at many wavelengths
(Figure 129).

An automatic calibration of the MOS-500 is performed every time you switch on the device.

CAUTION: to allow a proper calibration of these excitation monochromator, it is compulsory to follow
this order:

1/ Switch on the MOS-500 and the lamp .

2/ Launch bio-kine

For the emission monochromator , the manual calibration has also been done at the factory.
Checking the calibration can be performed in an easy way.

Example: make a scan between 500 to 600 nm (with the excitation monochromators set on “0”). A very
clear peak of green light must be recorded at 546 nm

o u%g

365

435

405
546

Fluorescence [Volt)

577

u%g st

1 | 1 | | | | | |
200 250 300 350 400 500 550 600 650 700

450
‘Wavelength (nm)

ST S e A e
Figure 129 : Xe(Hg) lamp spectrum

« Monochromators can be initialized at any time using the - ¥#saien . pytton; the aim of this function is
to check the calibration of the system in three phases:
« In a first phase the monochromator is going from the last wavelength selected to the
mechanical zero of the monochromator.
« In a second phase, the zero is adjusted considering the value of Delta found in the Calibration.
< In a third phase, the monochromator is going from the real zero to the wavelength selected at
the beginning of the first phase.
If the calibration is not done properly then the wavelength given at the end of the initialization is
different from the one observed at the beginning.
These three phases of the initialization procedure are made automatically by the software when
starting the system or when pressing the | ¥szsion | pytton.
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6.2. High voltage control

The High voltage state panel (bottom of the main screen) enables the adjustment of the high voltage
applied on the photomultiplier (PM). The Voltmeter displays the response of the PM. The number of
displayed channels is modified automatically according to the number of working channels. The

voltmeter can be hidden or displayed at any time using the Jm button.
Two other buttons are also available to control the high voltage:

. Ao - this putton can be used to adjust the high voltage automatically to get a 5 Volts
response of the photomultiplier, once this button active its color turns to orange.

. By clicking on the Hien| putton it is possible to turn the high voltage off, the color of the button
turns to grey (L ). A second click on the button will automatically set the high voltage to the last

value used.

In the case the high voltage is too high and a saturation of signal is observed, the high voltage is
decreased automatically to protect the PM. A warning message is displayed, it proposes to the user to
reduce the value or to restore it.

If two photomultipliers are used for the detection, two Auta. phuttons are created (refer to Figure 130)
their high voltage could be automatically and independently adjusted using their respective button.

Spectrometer e[ 50 em Em[ 0 om | Shuter| | Hvon| swo|[ 0 v
vowmeter v | 1 T |- I | I

Figure 130 : High voltage control

If the Voltmeter check box (Figure 130) is checked then the voltmeter displays values in units as they
are defined as in the in the parameters setup .

6.3. Scanning spectrometer device

The scanning spectrometer window is used to drive the MOS-500 monochromators to perform
acquisition of spectral data in various modes. Associated to the MOS-500 hardware, Bio-Kine can
feature a full absorbance, fluorescence or circular dichroism spectrometer. It can also acquire
fluorescence anisotropy spectral data.

Once this installation is made the spectrometer window is loaded by choosing: Device, Scanning
Spectrometer, the window shown in Figure 131 will be displayed.
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Figure 131 : Scan window using MOS-500

6.3.1. Fluorescence scan

Click on the  ““TEH9M S=B | b tton to load the setup window.

If the software was previously used in the fluorescence mode, the window shown in Figure 132 will
appear. If another scan window is loaded, then choose Fluorescence using the Up and Down button of

the acquisition mode box.

Excitation spectra are taken by moving the excitation monochromator from one wavelength to another
and by setting the emission monochromator at a fixed value (select mode Excitation, with Single
Detection wavelength). There is a possibility to repeat automatically these acquisitions for several
emission wavelength by selecting Multiple Detection Wavelength: choose then the starting and ending
wavelengths and also the scan step (in nanometers). If your instrument do not have an emission
monochromator then it is still possible to do excitation spectrum using cut-off filter in the

photomultiplier.

Emission spectra can only be made if your MOS-500 is equipped with an emission monochromator.
Emission spectra are taken by moving the emission monochromator at fixed excitation wavelength
values. (Select Emission mode and Single/Multiple lllumination wavelength).
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Figure 132 : Scan window in fluorescence mode

Select the excitation or emission fluorescence mode choosing the corresponding button.

In the parameters box, choose your scan parameters :

Begin : first wavelength of the scan in nm.

End :

last wavelength of the scan in nm.

Scan step : set the desired scan step
Scan repeat : set the desired scan number.

Acquisition duration

: duration of the measurement for each nm.

The acquisition duration may vary from 0.05s to 5s.

For adequate fluorescence excitation spectra, corrections must be performed to compensate for the
wavelength dependence of the energy of the lamp and for the wavelength dependence of the
transmittance of the excitation monochromator. The correction ratio is calculated using a reference
diode and the corrected spectra are performed checking the reference diode button. If not (when the
“none” box is checked), the spectra are done without any compensations.

If a trigger is required check the trigger box in the options area.

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum are also

possible.

To run a scan refers to section 6.3.12.
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6.3.2. Transmittance scan

Click on the “Ca4=Hn SELE | 1y on to load the setup window.

If the software was previously used in the transmittance mode, the window shown in Figure 133 will
appear. If another scan window is loaded, then choose Transmittance using the Up and Down button
of the acquisition mode box.
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Figure 133 : Scan window in transmittance mode

Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End : last wavelength of the scan in nm.

Scan step : set the scan number.

Scan repeat : set the scan number.

Acquisition duration : duration of the measurement for each nm. The acquisition duration
varies from 0.05s to 5s.

If a trigger or a diode correction are required check their respective box in the options area

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum are also
possible.

In the Transmittance mode it is necessary to record a “reference spectrum” before the series of
measurements. To record this spectrum open the scan setup window, choose Record in the
‘Reference spectrum’ area so as to record it. Once this will be achieved, the Done box in the
‘Reference spectrum’ area will be checked. Transmittance is calculated as follows :

Transmittance (%) = I( A) * 100 / Reference(A)

To display the reference trace, click on Show/Hide Ref.spectr. on the Scanning Spectrometer window
(Figure 131).

To run a scan refers to section 6.3.11.

95



Biokine32 User's Manual (ver 4.73)

6.3.3. Absorbance scan.

Click on the “=A4EH0R SR b on to load the setup window.

If the software was previously used in the absorbance mode, the window shown in Figure 134 will
appear. If another scan window is loaded, then choose Absorbance using the Up and Down button of
the acquisition mode box.
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Figure 134 : Absorbance scan window

Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End : last wavelength of the scan in nm.

Scan repeat : set the scan number.

Acquisition duration : duration of the measurement for each nm. The acquisition
duration may vary from 0.05s to 5s.

Scan step : set the desired scan step

If a trigger or a diode correction is required check their respective box in the options area

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum are also
possible.

In the Absorbance mode it is necessary to record a “reference spectrum” before the series of
measurements. To record this spectrum open the scan setup window choose Record in the ‘Reference
spectrum’ area so as to record it. Once this will be achieved, the Done box in the ‘Reference spectrum’
area will be checked. absorbance is calculated as follows :

Absorbance (A.U) = Log 10 (Reference (A)/I(A))

To display the reference trace, click on Show/Hide Ref. spectr. On the Scanning Spectrometer window
(Figure 131).

To run a scan refers to section 6.3.11
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Click on the “=A4EH0R SR b on to load the setup window.

If the software was previously used in the anisotropy mode, the window shown in Figure 135 will
appear. If another scan window is loaded, then choose Anisotropy using the Up and Down button of
the acquisition mode box.
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Figure 135 : Anisotropy scan window.
Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End: last wavelength of the scan in nm.

Scan repeat : set the scan number.

Acquisition duration : duration of the measurement for each nm. The acquisition
duration may vary from 0.05s to 5s.

Scan step : select a scan step number

The response of the photomultiplier can be amplified 10 times checking the corresponding box, it may
be useful when working with very low signal and when the High Voltage is higher than 900 volts.
If a trigger is required check the appropriate box in the options area.

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum are also
possible.

The PM gain x 10 option is used to amplify the response of the photomultiplier when signals are low
and High Voltage is higher than 900V.

To run a scan refers to section 6.3.12.
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6.3.5. Circular Dichroism scan

Click on the “Ca4=Hn SELE | 1y on to load the setup window.

If the software was previously used in the CD mode, the window shown in Figure 136 will appear. If
another scan window is loaded, then choose CD using the Up and Down button of the acquisition
mode box.
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v Record Abzorh.

Scan Parameters

Beqin (nm) '2007

End(nm] 600

Step [nm) m

FRepeat ’17

Acquizition periad (2] m
[ Adaptive  Power m

Shutter Automatic mode
|ﬂ.lwa_l,ls Open ﬂ
Options
[ Trigger
[~ PMgain=x10 [ Reverse spectum

CD parameters

+/- mD Range 300 :

CD unit

{o  Ellipticity [defaul]  Other
MiliDegree

1] LCancel

N

Figure 136 : Scan window in CD mode

Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End: last wavelength of the scan in nm.

Scan repeat : set the scan number.

Acquisition duration : duration of the measurement for each nm (in the example
above 50ms for 1nm, which corresponds to a 1200 nm/min speed for the scan). The
acquisition duration may vary from 0.05s to 5s.

Scan step : select a scan step number

The response of the photomultiplier can be amplified 10 times checking the corresponding box, it may
be useful when working with very low signal.
If a trigger is required check the appropriate box in the options area.

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum and Recording
the High voltage (Record HV) are also available.

The CD sensitivity must be set according to the amplitude of the signal observed. Four different
sensitivities are available: 1000, 300, 100 and 30 mdeg.

98



Biokine32 User's Manual (ver 4.73)

CD unit displayed by default is in mdeg. Other units can be selected: By clicking on “other”. A window

opens allowing the selection of: specific ellipticity, Molar ellipticity, Mean residue ellipticity, Molar CD,
Mean residue molar CD, CD (delta OD).

[ CD Unit Setu

—CD Unit Parameters -

[MilliD egree]

et Specific slipticity
. talar ellipticity
Light path b2 2 residue elipticity
Mualar CO
Concentrg Mean residue maolar CD
CD [delta OD]

ok LCancel

Figure 137: CD unit selection

1. Specific ellipticity: [¥] in (deg.cm2.decagram-?)

(&5 counit Sotup — ——— i |
~CD Unit Parameters -
0 Mode iSpecific ellipticity ;j [Specific ellipticity [degree.cré/dag]]
— Parameters -

Light path [cm) 10_1

Concentration || & giml

" mald|

Ok J Cancel J

Figure 138: Specific ellipticity

The user must enter the light path of the cuvette used, in cm, and the concentration of the
sample in mg.mL?, then the calculation of the specific ellipticity is performed through the

equation below:
B

™ =T00.c1

0: ellipticity (mdeg )
C’: concentration (g/mL)
I: Pathlength of the cell (cm)
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2.

Molar ellipticity: [6] in (deg.cm2.decimol?)

-
[ CD Unit Setup

=)

—CD Unit Parameters

CD Mode jMoIar ellipticity

— Parameters

Light path [cm) !I-|

Concentration 05

(™ g/mi
" maldl

Ok

;j [Molar ellipticity {degree.cré/dmal)]]

‘ s ]

Figure 139: Molar ellipticity

The user must enter the light path of the cuvette used, in cm, and the concentration of the
sample in mol.L%, then the calculation of the specific ellipticity is performed through the

equation below:

0: ellipticity (mdeg)
C: Molar concentration (mol/L)
I: Pathlength of the cell (cm)

g
el = o

3. Mean residue ellipticity : [8] mr in (deg.cm2.decimol?)

For macromolecules such as protein, nucleic acid etc..., the mean residue is an important unit
allowing to define the molar ellipticity for individual protein residue instead of the whole protein
molecules. This is a quite useful unit for comparing CD behaviors of various proteins with

different molecular weight.

s = 5
B4 CD Unit Setup o [
e
—CD Unit Parameters
CD Mode |Mean residue elipticity | MR Elliticity [degree. crAdmal)]
— Parameters |
Light path [cr) ]D.‘I| Murnber of residues (1] |3
Caoncentration {0.005 " ginl
* mall
Ok ‘ LCancel J

L —

Figure 140: Mean residue ellipticity

The user must enter the light path of the cuvette used, in cm, and the concentration of the
sample in mol.L?, then the calculation of the specific ellipticity is performed through the

equation below:
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0: ellipticity (mdeg)

C: Molar concentration (mol.L'1) or g.mL? (then Molecular Weight should be entered in the
program)

I: Pathlength of the cell (cm)

n: number of residue

4. Molar CD or molar circular dichroic absorption: Ae in (cm2.mmol?)

g 5
B3 CD Unit Setup - =5

—CD Unit Parameters

CD Mode |Molar CO | [Molar CD [end/mmol)]

— Parameters

Light path [cm] {o5
Concertration  [1 ;- - I.-’I
< mo

Ok ‘ Cancel

Figure 141: Molar CD units

The user must enter the light path of the cuvette used, in cm, and the concentration of the sample in
mol.L1, then the calculation of the specific ellipticity is performed through the equation below:

0: ellipticity (mdeg )

5. Mean residue molar CD: Ag in (cm2.mmol?)

For macromolecules such as protein, nucleic acid etc..., the mean residue molar is an
important unit allowing to define the molar ellipticity for individual protein residue instead of the
whole protein molecules. This is a quite useful unit for comparing CD behaviors of various
proteins with different molecular weight.

g 5
By CD UnitSetup 2 p— S

—CD Unit Parameters

CD Mode |Mear residue molar CD | MR CD [ere/mmal]]
— Parameters

kit |1 Humber of residues [n] Hi
Concentration 11— " giml

" maldl

Ok ‘ Cancel

Figure 142: Mean residue molar CD

0: ellipticity (mdeg )
n: number of residue

6. Circular dichroic absorption : CD AOD
Converting ellipticity to Circular dichroic absorption is done through a simple equation:
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40D = 3580

It is not necessary to integrate parameters.

In CD mode, during a scan, the high voltage is automatically set in order to get a CD/DC response
constant and equal to 5.

To run a scan refers to section 6.3.13.

6.3.6. MCD Scan

MCD scan is done through the CD acquisition window. Spectra are acquired with the magnet placed
on north and then south position. A computation is finally performed through the MCD analysis menu to
get the MCD signal associated to the molecule studied. More information is available on the MOS-500
manual.

6.3.7. ORD scan

Click on the “=ElonSE0 | bton to load the setup window, then choose ORD using the Up and
Down button of the acquisition mode box.

Scanning Setup { MOS-500) [

Acquigition mode
|0RD v

[~ Record HY [~ Record Abzorb.

Additionnal channel [PM5250)
[ Fluorescence [PMS 250 Channel]

Scan Parameters

Begin [hm) l'lﬂﬂi

Endfnm] [230

Step [nm) Iﬁ'

Fepeat I‘Ii

Acquisition peniod [z] lﬂ
[~ Adaptive Power lﬁ

Shutter Automatic mode
|.-i‘-.lwa_l,I$ open j

Options
[ Trigger
[ PMaganx10 [ Reverse spectum

Ok LCancel

e

Figure 143: scan window in ORD mode

Choose your scan parameters :

Begin : first wavelength of the scan in nm.
End : last wavelength of the scan in nm.
Step: 0.25 nm to 10 nm

Scan repeat : set the scan number.
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Acquisition duration : duration of the measurement for each nm. The acquisition
duration may vary from 0.05s to 5s.

The response of the photomultiplier can be amplified 10 times checking the corresponding box, it may
be useful when working with very low signal.
If a trigger is required check the appropriate box in the options area.

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum and Recording
the High voltage (Record HV) are also available.

To run a scan refers to section 6.3.14.

6.3.8. Linear Dichroism scan

Click on the “CaU=Hn SELE | 1y on to load the setup window.

If the software was previously used in the LD mode, the window shown in Figure 144 will appear. If
another scan window is loaded, then choose LD using the Up and Down button of the acquisition mode
box.

Scanning Setup { MOS-500 ) S
Acquisition mode
| Linear Dichraism j

[~ Record HY

Additionnal channel [PM5 250)
[ Fluorezcence [PMS250 Charinel]

Scan Parameters

Begin [nm) ’1907
End(mm) [400

Step [hm) m

Fepeat '17

Acquizition perod (5] 0.2 -

[~ Adaplive Power ,ﬁ

Shutter Automatic mode
Always open -

Options
[ Trigger
[~ P gainx10 [ Reverse spectum

ok, LCancel

A

Figure 144: scan window in LD mode

Choose your scan parameters :

Begin : first wavelength of the scan in nm.

End : last wavelength of the scan in nm.

Step: 0.25 nm to 10 nm

Scan repeat : set the scan number.

Acquisition duration : duration of the measurement for each nm. The acquisition
duration may vary from 0.05s to 5s.

The response of the photomultiplier can be amplified 10 times checking the corresponding box, it may
be useful when working with very low signal.
If a trigger is required check the appropriate box in the options area.

If steps of 0.5nm are required please check the corresponding box. Reverse spectrum and Recording
the High voltage (Record HV) are also available.
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To run a scan refers to section 6.3.14.

6.3.9. Global Mode

The global mode is used to drive the MOS-500 monochromators to perform acquisition of Kinetics
data at various wavelength. The spectrometer is fully automated and synchronized with the
stopped-flow mixer. Please refer to chapter 5.3.
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For all the acquisition devices (fluorescence, transmittance, absorbance, CD or anisotropy), the
graphic tools are similar to that have been described for the analysis window in section 2. Only the
Math and Tools menus are specific to the analysis window. Some tools are specific to the
acquisition device window (refer to Figure 131) :

To display an eventual reference trace, click on Show/Hide Ref.spectr. on the Scanning Spectrometer
window.

Acquisition Run: click on Run i to start the data acquisition. the acquisition can be
paused/stopped with Pause/Stop ( / ) buttons.

Display Mode: In spectral acquisition each new acquisition may be stored in a new trace (within the
limit of 10 traces). There are three modes to display the new spectra :

» Display All: displays the new trace leaving the old ones on the screen.

» Average: add and average the Scan Repeat spectra acquired during the same run.
If Scan Repeat is set to one than the Average mode is equivalent to the Redraw
mode.

» Redraw: the new spectrum replaces the previously recorded trace.

An instantaneous auto scale may also be used checking the Auto Scale box.

A blank spectrum may also be recorded. Run the desired blank spectrum click on the Save as button
in the ‘Blank area’ (see Figure 131) to save it. To load a previously saved blank spectrum click on the
Get Blank File button. Click on the Use as Blank button to use a loaded spectrum as blank and check
the Subtract box to subtract it automatically to all the spectra made later. To display the blank on the
screen during spectra acquisition click on the Show button in the ‘Blank area’.

The method presented here is a general example to perform a steady state measurement. For a
better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a
spectrum.

Getting started
Fill a 1 cm quartz cuvette with water.

Run the Bio-Kine software.
In the main menu choose Install, Device installation.

» Select MOS-500.
» Click OK to validate.
Monochromators are automatically initialized.
»  Select the Device, Scanning spectrometer menu.
> In the main window select a wavelength inside the limits of the scan you want to perform.
> In the main window, select a high voltage in the HV state panel in the bottom of the screen.

Scanning Setup

Click on the ““a4=lion 55148 | By 4o to load the scanning set up window.

Select the absorbance mode using the up and down button.
Enter a scanning lower limit.

Enter a scanning upper limit.

Enter an acquisition time.

YV VYV
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Select the number of scan to repeat.

Do not select the trigger , diode reference and PM gain check boxes.

Click on the Record button. A reference spectrum (corresponding to the lamp
spectrum) is done automatically and displayed on the screen. As soon as the
reference spectrum is done the scanning setup window is displayed with the done
check box (close to the Record button) checked.

» Click on OK to validate.

Y V V

High voltage adjustment

In the Reference spectrum area on the main window click on the Show | putton to display the reference
spectrum made before.

The spectrum of the lamp is shown in dotted line. The difference of light intensity is clearly observed.
To get as much light as possible on the whole spectrum, it is better to reach a maximum light intensity
around 8 or 9 volts.

If the maximum light intensity obtained in your spectrum is too low, then increase the high voltage as
explained before and repeat the procedure to do the reference spectrum.

Repeat until reaching 8 or 9V for the maximum.
The reference spectrum for absorbance calculation is now done
Baseline

To get a blank spectrum leave the water in the cuvette and press the button.
A baseline is obtained; it is possible to subtract this baseline to further spectra using graphic tools.

Absorbance spectrum

Remove the water from the cuvette and fill it with sample.
Run the scan using the E Start button.
The absorbance spectrum is now displayed.

The method presented here is a general example to perform a steady state measurement. For a
better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a
spectrum

Getting started

Fill a 1 cm quartz cuvette with water.
Run the Bio-Kine software.
In the main menu choose Install, Device: an installation window is displayed on the screen.

» Select MOS-500

» Click OK to validate.
Monochromators are automatically initialized
Select the Device, Scanning spectrometer menu.

Scanning Setup

Click on the “A4=0n SR | B ytton to load the scanning set up window.
Select the fluorescence or anisotropy mode using the up and down button.
Choose the excitation or emission mode for fluorescence measurements.
Select an excitation wavelength when working in emission mode.

Select an emission wavelength when working in excitation mode and using an emission
monochromator; when working with a cut-off filter and not with an emission monochromator choose 0
nm as an emission wavelength.

Enter a scanning lower limit.
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Enter a scanning upper limit.

Enter an acquisition time.

Select the number of scan to repeat.

Do not select the trigger .

Check the reference diode, and use the PM gain only if the high voltage used is higher than 900 volts.
Click on OK to validate.

High voltage adjustment

o . o o o MO5-500
Select a set of excitation and emission wavelength inside your scan limits by clicking on the Q
button. Click OK to validate.

In the main window, Click on the #H2 button to adjust automatically the high Voltage applied on the PM
to get a 5V response.

Blank

To get a blank spectrum press the button.
The fluorescence spectrum of water is displayed

Click on the _UseAsBlank | pytton to use the spectrum previously made as a blank for further
measurements. Check the ‘Subtract’ Box to subtract automatically the blank to further measurements

Fluorescence spectrum

Remove the water from the cuvette and fill it with sample-

Run the scan using the E Start button.
The fluorescence spectrum is now displayed.

The method presented here is a general example to perform a steady state measurement. For a
better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a
spectrum.

Getting started
Fill a 1 cm quartz cuvette with water.

Run the Bio-Kine software.
In the main menu choose Install, Device: an installation window is displayed on the screen.

» Select MOS-500.
» Click OK to validate.
Monochromators are automatically initialized

Scanning Setup

Click on the “Ca4=lian S=B | B0 to load the scanning set up window.
Select CD mode using the up and down button.

Enter a scanning lower limit.

Enter a scanning upper limit.

Enter an acquisition time.

Select the number of scan to repeat.

Do not select the trigger and the PM gain check boxes.

Select sensitivity according to the amplitude of the signal.
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Click on OK to validate.

Blank

To get a blank spectrum press the button.
The high voltage applied on the photomultiplier is adjusted automatically during the scan.
The CD spectrum of water is displayed.

Click on the _UsefsBlank | putton to use the spectrum previously made as a blank for further
measurements. Check the ‘Subtract’ Box to subtract automatically the blank to further measurements

CD spectrum

Remove the water from the cuvette and fill it with sample.
Run the scan using the E Start button.
The CD spectrum is now displayed.

The method presented here is a general example to perform a steady state measurement. For a
better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a
spectrum.

NOTE: In steady state mode MOS-500 is coupled to a  rotative linear dichroism cell
Getting started

Fill the LD capillary with DNA.

Run the Bio-Kine software.

In the main menu choose Install, Device: an installation window is displayed on the screen.
Select MOS-500.

Click OK to validate.

Monochromators are automatically initialized

Scanning Setup

Click on the “A4=0n SR | B ytton to load the scanning set up window.
Select LD mode using the up and down button.

Enter a scanning lower limit.

Enter a scanning upper limit.

Enter an acquisition time.

Select the number of scan to repeat.

Do not select the trigger and the PM gain check boxes.

Click on OK to validate.

Blank

To get a blank spectrum press the button.
The high voltage applied on the photomultiplier is adjusted automatically during the scan.
The LD spectrum of DNA is displayed.

Click on the _UsefsBlank | putton to use the spectrum previously made as a blank for further
measurements. Check the ‘Subtract’ Box to subtract automatically the blank to further measurements

LD spectrum

Start the rotative cell with DNA inside.
Run the scan using the E Start button.
The LD spectrum is now displayed.
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6.4. Transient recorder device

The transient recorder device is similar to a digital oscilloscope. It is the device used to follow rapid
Kinetics. All acquisition modes (fluorescence, absorbance, transmittance, circular dichroism,
fluorescence anisotropy) are controlled from this device. An acquisition is linked to a stopped-flow
sequence so make sure that a stopped-flow instrument and its MPS are connected to the system.
Synchronization between acquisition and driving sequence is made using MPS software
simultaneously.

. In the main menu choose Device, transient Recorder to load the window shown in Figure
145
I8 File Device Anclysis Image Options Windows _About Biokine.. NEE
B QA AcqisiionSeve || MOS500 | @] [FosmE[ veo [ X [ oV

Stopped flow
SFM-4000 /5

-]
o
i) Enjm] oy
v
Mow  End
Mizing
Sequence [ Single Shot A
Average A

Acd | Show | Clear

Number : 01

[~ Add and Show
v Auto Add

0.2

0.4

20,0 AutoSave

|| ¢ Traces =
- Seh g
[ TCI0010 |f = o hip 2

)= Cornmen te

0.6

j
r
A
E]

¥ 19 | 1 | | 1 | 1 | | 1

0 01 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1

Time (5]
AT e we | T

Speclmmelelm sit| 2 e shteror|[ Woi| Awe[[ 0 v awe|[ 0 v |
Figure 145 : Transient recorder main window

The wavelength and High Voltage control are respectively described in section 6.1 and 6.2

Select the acquisition mode by opening the Data Acquisition Setup window ( “=3=or SEt“':'| button).
The different modes are fully described in the following section.

6.4.2. Absorbance and transmittance mode

e The data acquisition window in absorbance mode is presented in.

e Check the Trigger box to control the shots from the Bio-Kine program (see). This is used to
start the data acquisition at a trigger signal. The trigger will occur on the falling edge of a TTL
pulse sent to the trigger input of the A/D board. This mode will be used to synchronize the data
acquisition with experiments

e For absorbance experiments it is necessary to record first the zero absorbance level using
buffer or water. To do that, fill the cuvette with buffer (or water and click on the Find/Stop
button (‘Get reference ‘area). Once found click again on this button, the system is now ready
for Kinetic shots.
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r |
Data Acquisition Setup | a— Lﬂ—&J
Set1 : PM5-450 Set2 : PM5-250
Mode 1FluolescenceNolts _v_J Mode iFIuorescenceNolls _YJ
| Reference diode [ Reference diode
Advanced settings Time Base .
[ w1 D2 03
[ Trigger [ EEMgainix10 Sampling Period Start time [8] End Time (3] MNumber of Points
10ms ~ o I i
Ok ‘ Cancel ‘
o —— - = A

Figure 146 : Data acquisition setup window

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by oversampling
on the second (and third) time bases. In other words the recordings are performed on the entire
duration of the record at a constant sampling rate equal to that of the first time base. The second and
third time bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
an equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

Into the ‘time base area’ (Figure 147) the Number of points and End time parameters can be modified
manually but notice that they are linked together. Sampling Period range is 10us to 10s.

" Time Baze

@1 C2 O3
Sampling Period  Start time [8] End Time [¢] Mumber of Points

|5m] s vI 0 |3_9555 |HI]I]I]

Figure 147 : “time base” area.

e A procedure to perform Kinetics in absorbance mode is given in section 6.5.1.

6.4.3. Fluorescence mode

« The data acquisition window in fluorescence mode is presented in Figure 148

« Contrary to the Scanning Spectrometer device the Reference Diode is not useful. Indeed,
Kinetics is followed at a single wavelength so the fluctuations of the energy of the lamp are not
significant.

* Check the Trigger box to control the shots from the Bio-Kine program. This is used to start the
data acquisition at a trigger signal. The trigger will occur on the falling edge of a TTL pulse sent
to the trigger input of the A/D board. This mode will be used to synchronize the data acquisition
with experiments.
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F ~
Data Acquisition Setup s Lﬁ
Set1 : PMS-450 Set 2 - PMS5-250
Mode |FlumescenceNulls _V_J Mode |None _v_J

[ Reference diode

Advanced zettings Time Baze
LI | 2 O3

X Trigger I PM gain x10 Sampling Period Start time (3] End Time [g) Mumber of Points

0 {3.9995 {8000

Figure 148 : Data acquisition setup window

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by oversampling
on the second (and third) time bases. In other words the recording is performed on the entire duration
of the record at a constant sampling rate equal to that of the first time base. The second and third time
bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
a equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

e Into the ‘time base area’ (Figure 149) the Number of points and End time parameters can be
modified manually but notice that they are linked together. Sampling Period range is 10us to
10

Time Baze

@1 C2 O3
Sampling Period  Start time [g] End Time [¢] MHumber of Points

[s00ps - 0 {3.9995 |soo00

Figure 149 : “time base” area.

e A procedure to perform Kinetics in fluorescence mode is given in section 6.5.2.
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6.4.4. Circular dichroism mode

» The data acquisition window in CD mode is presented in Figure 150.

Data Acquisition Setup Ldz-,l
Set1 : PM5-450 Set 2 : PMS-250
Mode |CD ﬂ Mode |Mone j
Dizplay mode
i« CD " CDJ/Abszorb.
Autozero +/- mD Range
fa| 0 (2T || TS
Fin i
vo [ 512 30
Advanced settings Time Base
w1 2 3
[X Trigger [~ PM gain x10

Sampling Penod  Start time [g] End Time [s] Mumber of Points

1ms hd 0 [2.999 |4000

Ok | LCancel |

Figure 150 : Data acquisition setup window

« For CD experiments it is necessary to record first the zero CD level (CDO) using buffer or
water. To do that, fill the cuvette with buffer (or water and click on the Eind/Stop button (‘Auto
Zero ‘area). Once found click again on this button, the system is now ready for Kinetic shots.

« Absorbance and CD measurement can be recorded in the same time (in one shot). For this
select CD/Absorb in “Display mode” window. For this it is necessary to record first the zero CD
level (CDO) and zero absorbance level (VO) using buffer or water.

e The +/- mD range must be chosen in accordance with the amplitude of the CD signal studied,
4 amplitudes are available: 1000, 300, and 100 mdeg. For example if you estimate a CD
change of 120 mdeg during your Kinetics the 300 mdeg gain is the best choice but it could also
be possible to use the 1000 mdeg one.

e Check the Trigger box to control the shots from the Bio-Kine program (see). This is used to
start the data acquisition at a trigger signal. The trigger will occur on the falling edge of a TTL
pulse sent to the trigger input of the A/D board. This mode will be used to synchronize the data
acquisition with experiments.

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by over
sampling on the second (and third) time bases. In other words the recordings are performed on the
entire duration of the record at a constant sampling rate equal to that of the first time base. The second
and third time bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
an equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

Into the ‘time base area’ ( Figure 151) the Number of points and End time parameters can be
modified manually but notice that they are linked t ogether. Sampling period range is 10us to
10s.
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Figure 151 : “time base” area.

e A procedure to perform Kinetics in CD mode is given in section 6.5.3.

6.4.5. Linear dichroism mode

The data acquisition window in CD mode is presented in Figure 152.

Data Acquisition Setup [&J

Set1 : PM5-450 Set2 : PM5-250

Mode - Mode |None =

Dizplay mode

+ LD " Vw/Vh
Advanced settings Time Base
w1 2 C 32
™ Lrigger LEH{oainf1l Sampling Period  Start time (¢] End Time [g] Mumber of Points
1 ms - 0 |3.939 |4000
Ok | Cancel |

Figure 152: Data acquisition set-up window

e Check the Trigger box to control the shots from the Bio-Kine program. This is used to start the
data acquisition at a trigger signal. The trigger will occur on the falling edge of a TTL pulse sent
to the trigger input of the A/D board. This mode will be used to synchronize the data acquisition
with experiments.

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by oversampling
on the second (and third) time bases. In other words the recordings are performed on the entire
duration of the record at a constant sampling rate equal to that of the first time base. The second and
third time bases are obtained by averaging the data that are acquired.

« The PM gain x 10 option is used to amplify the response of the photomultiplier when signals
are low and High Voltage is higher than 900V.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
an equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

Into the ‘time base area’ ( Figure 153) the Number of points and End time parameters can be modified
manually but notice that they are linked together. Sampling period range is 10us to 10s.
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" Time Baze
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Figure 153: time base area

¢ The data acquisition window in anisotropy mode is presented in Figure 154.
e . Setn°2is used to display the fluorescence value.

Data Acquisition Setup

S5et1 : PM5-450 Set 2 : PM5-250
LT Pl Anisotropy-Fluorescence [EMFA] - Mode |Mone
Display mode

+ AfF " ¥v/Vh

Background suppression

Find Vv [V] 0
Ein
vavl[ 0
Advanced settings Time Baze
w1 2 3
[ Trigger ["' PM gain x10 Sampling Period  Start time [s] End Time [s)] Mumber of Points
1 ms - 0 |3.999 |4000
Ok Cancel |

Figure 154: Data acquisition setup window

e Check the Trigger box to control the shots from Bio-Kine. This is used to start the data
acquisition at a trigger signal. The trigger will occur on the falling edge of a TTL pulse sent to
the trigger input of the A/D board. This mode will be used to synchronize the data acquisition

with experiments

* Most of the time fluorescence and anisotropy are observed simultaneously, but it is also
possible to observe directly horizontal and vertical components of the light choosing Vv/Vh
option. In any case it is possible to switch afterward from one set of data to the other ones in

the analysis menu choosing Tools\Anisotropy\invert display.

e« The PM gain x 10 option is used to amplify the response of the photomultiplier when ignals

are low and High Voltage is higher than 900V.

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded. Up to three successive time bases are
available. This multiple time base is performed by oversampling on the second (and third) time bases.
In other words the recordings are performed on the entire duration of the record at a constant sampling
rate equal to that of the first time base. The second and third time bases are obtained by averaging the

data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
an equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best

arrangement with respect to signal processing.
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Background suppression values can be used to reduce the influence of the noise. If necessary, fill a
cuvette with water then press the Find/Stop button to determine the horizontal and vertical components
of water, and then these values will be automatically subtracted to the signal measured during the
measurement. But in most of the cases anisotropy and fluorescence measurements without using
background suppression are correct.

« Into the ‘time base area’ (Figure 155) the Number of points and End time parameters can be
modified manually but notice that they are linked together. Sampling period range is 10us to
10s.

" Time Baze

@1 C2 O3
Sampling Period  Start time [8] End Time [¢] Mumber of Points

[s00ps <] © [3.9995 |a000

Figure 155 : “time base” area.

e A procedure to perform Kinetics in anisotropy and fluorescence is given in section 6.5.4.

The stopped-flow control unit (MPS) generates a trigger signal to synchronize the data acquisition with
the stopped-flow sequence.

Once the stopped-flow sequence ready, the shot window is activated in the stopped-flow status bar
(refer to section 2.6 for more details).

Make sure that the scope is on (‘waiting for trigger’ must be displayed in red in the ‘scope area’).

= Scope [with Trigger)
Waiting for Trigger

A LALE
MHow End
[ Single Shat

Figure 156 : Control of the scope

Click on the E‘ button in the stopped-flow status bar to execute the shot.
More details can be find in section 6.5 where the way to run a Kinetic experiment is fully described.
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6.4.8. Shot in automatic mode

The M button is used to perform automatic accumulation of shots. When clicking on this button
the window shown in Figure 157 is displayed. This window is available only when the shot control

window and the scope are ready.

Autorun
> | .
Stopped
146 shots

Repeat

fs
Curent |

Restart with
[+ Acquisition
" Time

| F0 i3]

End

Figure 157: Auto run window

The number of accumulation is entered manually or using the arrows buttons. The status of the
acquisition is indicated in the current state panel during the acquisition.

Most of the graphical tools were explained in section 2.

After each shot (Trigger with Repeat option), it is possible to perform an average of the shots, or more
precisely to add the last shot to a cumulative averaging of the successive traces. Click on Add
Average button to add the last trace to the average (Figure 158). The Clear average button will erase
the average.

It is not possible to show the original and the average traces at the same time. Click on the Show /Hide
average option to display/hide the current average. Another way to display the average is to check the
Add and Show box, and then the current average will be displayed at the Add button click.

Average

[ Add and Show
[ Auba Add

Figure 158: Averaging window.

Note: operation like Save, Save As..., Save +, Print applies to the trace displayed on the screen.
These actions are also possible while acquisition is running, during Trigger wait.
Use of the comments button is described in section 2.
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While working on an acquisition window, the main menu Analysis command will load an analysis
window and set the actual data in this window. This is useful for performing an immediate analysis of
the current data. Once the analysis window has been loaded, all the mathematical tools described in
section 3.12 can be used so as to treat the data and Kinetic constants.

6.5. How to run Kinetics?

6.5.1. In absorbance or transmittance mode

For a better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a Kinetic
trace.

Configuration of the system

In the main menu choose Install, Device installation..
Select MOS-500.

Select the stopped-flow and its USB port.
Click OK to validate.

Monochromators are automatically initialized
Select Install, stopped-flow configuration in the main menu
» Select the device installed.
» Select the size of the syringes.
» Accept your parameters by clicking on the OK button and return to the main window.

Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.

> Initialize the syringes.

> Load the solutions into the instrument.

» Push some buffer into the cuvette for further reference or High voltage adjustment.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area

Acquisition parameters

Select the Device, transient Recorder menu.

Click on the MO3500 pytion,
» Select an excitation wavelength.
» Click Apply to validate
The wavelength chosen is now displayed in the corresponding state panel at the bottom of the screen

In the main window, click on the o

time when the response is stable.

Click on the || #Eauisition Setup | button.
Select the absorbance acquisition mode

button to adjust the High voltage automatically. Click a second

Do not select the reference diode..

Do not check the PM gain x 10 option.

Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points

The cuvette is filled of water so it is possible to do a reference for further absorbance calculations.
» Click on the Find/Stop button in the Get reference area.
(About 5V should be display in the corresponding state panel)
Click a second time on the Find/Stop button to validate the reference.

Click OK to accept these parameters.
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If the voltmeter check box is selected then the absorbance indicated in the corresponding channel is O.

Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).
Click on the start button of the shot control window to run the shots.
The Kinetic trace is now displayed on the screen, all graphical tools can be used.

6.5.2. In fluorescence mode

For a better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a Kinetic
trace.

Configuration of the system

In the main menu choose Install, Device installation.
Select MOS-500.

Select the stopped-flow and its corresponding serial port
Click OK to validate.

Monochromators are automatically initialized
Select Install, stopped-flow configuration in the main menu
» Select the device installed.
» Select the size of the syringes.
> Accept your parameters by clicking on the OK button and return to the main window.

Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.
> Initialize the syringes.
> Load the solutions into the instrument.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area
e Click on the start button to fill the cuvette with final solution to adjust the high voltage (see
further)

Acquisition parameters

Select the Device, transient Recorder menu.

Click on the MOS500 pytion,
» Select an excitation wavelength.
» Select an illumination wavelength (if an emission monochromator is available)
» Click Apply to validate
The wavelengths chosen are displayed in the corresponding state panel at the bottom of the screen

In the main window, click on the o

time when the response is stable.

Click on the || #Eauisition Setup | button.
Select the fluorescence acquisition mode

button to adjust the High voltage automatically. Click a second

Do not select the reference diode.
Only check the PM gain x 10 option if the High Voltage found is higher than 900V.
Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points

Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).
Click on the start button of the shot control window to run the shots.
The Kinetic trace is now displayed on the screen, all graphical tools can be used.
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6.5.3. In circular dichroism mode

For a better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a Kinetic
trace.

Configuration of the system

In the main menu choose Install, Device installation.
Select MOS-500.

Select the stopped-flow and its corresponding serial port
Click OK to validate.

Monochromators are automatically initialized
Select Install, stopped-flow configuration in the main menu
» Select the device installed.
» Select the size of the syringes.
» Accept your parameters by clicking on the OK button and return to the main window.

Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.

> Initialize the syringes.

» Load the solutions into the instrument.

» Push some buffer into the cuvette for further reference or High voltage adjustment.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area

Acquisition parameters
Select the Device, transient Recorder menu.

Click on the MO3500 pytton,
» Select an excitation wavelength.
» Click Apply to validate
The wavelength chosen is now displayed in the corresponding state panel at the bottom of the screen

In the main window, click on the o

time when the response is stable.

Click on the || #Eauistion Setup | button.
Select the CD acquisition mode

button to adjust automatically the High voltage. Click a second

Do not select the reference diode.

Do not check the PM gain x 10 option.

Select sensitivity according to the amplitude expected for your signal.
Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points

CDO reference

The cuvette is filled of water so it is possible to do a reference for further CD calculations.
» Click on the Find/Stop button in the Get CDO area.

Click a second time on the Find/Stop button to validate the reference.

Click OK to accept these parameters.

High Voltage adjustment
* Click on the start button in the shot control window to fill the cuvette with final solution.

» Click on the A4 button to adjust the High voltage automatically according to your solution.
« Click a second time on the #4= putton to stabilize the high voltage.
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Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).
Click on the start button of the shot control window to run the shots.

The Kinetic trace is now displayed on the screen, all graphical tools can be used.

For a better understanding it is necessary to have previously read the characteristics of each function
above. Not all the functions are presented in this example; it is just the minimum to do to get a Kinetic
trace.

Configuration of the system

In the main menu choose Install, Device installation..

Select MOS-500.

Select the stopped-flow and its corresponding serial port
Click OK to validate.

Monochromators are automatically initialized
Select Install, stopped-flow configuration in the main menu
» Select the device installed.
» Select the size of the syringes.
» Accept your parameters by clicking on the OK button and return to the main window.

Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.
> Initialize the syringes.
» Load the solutions into the instrument.

Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).

Once the sequence done, click on the ready button.
Click on the start button to fill the cuvette with final solution for background suppression (see further).
The control shot window is now activated in the stopped-flow status area

Acquisition parameters
Select the Device, transient Recorder menu.

Click on the MO3-300 pytton,
» Select an excitation wavelength.
» Select an illumination wavelength (if an emission monochromator is available)
» Click Apply to validate
The wavelengths chosen are displayed in the corresponding state panel at the bottom of the screen

In the main window, click on the “H puytton to adjust the High voltage automatically. Click a second
time when the response is stable.

Click on the “caUElion Seiip | button.
Select the fluorescence anisotropy acquisition mode

Do not select the reference diode.
Only check the PM gain x 10 option if the High Voltage found is higher than 900V.
Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points

Background suppression
Close the shot control window in the stopped-flow status area.
Push some water into the cuvette.
Keep the same High Voltage as determined before.
Go into the setup menu.
Determine the background factors by clicking on the ‘Find/Stop’ button.
* Go back to the main menu and activate the shot control window again.
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Running the shot
Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).

Click on the start button of the shot control window to run the shots.
The Kinetic trace is now displayed on the screen, all graphical tools can be used.
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7. CONTROL OF JASCO J-810

7.1. Introduction

The use of Bio-Kine to control J-810 CD spectrometer offer several advantages. The most important
ones are the faster acquisition process when using Bio-Kine combined to the Bio-Logic PCI board and
the possibility to use up to three time base for acquisition. Analysis tools are also more developed in
Bio-Kine like the average function and fit tools. It is also possible to perform data acquisition without
PCI board, but in this case the communication between J-810 and Bio-Kine is done through a serial
port so the acquisition parameters are the same than when working with Jasco Spectra Manager. In
this case the advantages of Bio-Kine are the average function and the analysis tools. In this chapter
these different configurations will be discussed.

7.2. Connection of the system

For the installation of the AD/DA board please refer to section 1.2. It is assumed that the J-810 has
been maodified to extract both CD analog signal and DC signal by adding of 2 BNC plugs. Using BNC
cables connect respectively the CD and DC outputs to analog input 1 and 2 of the BNC Box. The BNC
box can now be connected to the computer using the appropriate flat cable. The synchronization
between the MPS and the J-810 is done connecting the trigger plug of the BNC box to Trigger out of
MPS-70.

All the connections are shown in the scheme shown in Figure 159.

PC

J _8 10 serial port «>

BNC box

DC 2

. .
trigger

cD ? e

Y .
e<+——— Trigger out

of MPS-70
MPS

Figure 159 : Driving J-810 using Bio-Kine and PCI board.

It is necessary to use a special cable (BNC plug on one side, white and black connector on the other
side) to link the J-810 to the MPS. Connect the BNC plug of the cable previously described to Trigger
out of MPS-70. Connect the white connector to the trigger signal terminal (trig) of J-810, and the black
connector to the grounding terminal (DGND). All the connections are shown in the scheme shown in

Figure 160).
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Figure 160 : Driving J-810 using Bio-Kine.
7.3. Acquisition tools

7.3.1. Installation

In the main window, select the Install, Device installation menu. The window shown in Figure 161 is
displayed on the screen. If the acquisition is made using the PCI-6052E board (as explained in section
7.2.1) it is necessary to select J-810 analog acquisition and the corresponding serial port in the
installation window.

If the acquisition is made through the serial port of the J-810 then it is necessary to choose the J-810
serial acquisition and its corresponding serial port. Click on OK to validate.

— -
Device Installation

Acquizition device Stopped flow device
[ MO5-450 [v J-8107[ zenal acguizition |

[ MOS-250 [ J-310[ analog acquizition |

v Usze stopped flow

Communication mode

R L ¢ Serial port COM - IT »
[ TIDAS diode array [ Esternal device © USE [Orily with MPS70]

[ MO5-500

J-810 parameters Accessories

SeislPort COM 4 1 » | s ~acelTunet A [ >

[ [ mT-jump [USE Box)

Acquizition Board

PCle-6321 board detected

Cancel

Figure 161 : Installation window.

Select the device, transient recorder menu to display the main window shown in Figure 162
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Figure 162 : Acquisition device main window

Click on the - *#10 | htton to load the window shown in Figure 163

—Wavelength [nm]

4 o I|525 PI Pl'l
— B andwidth [nm)
g4 - Ildl PI bbl

— Shutter
" Cloged * Open

— Lamp
o« 0ff  0On

— Sensitivity

Figure 163 : J-810 settings.

From this window select the wavelength and the size of the slit (bandwidth between 1 and 20 nm). It is
also possible to change the wavelength directly from the main menu using the white state panel on the
left bottom of the screen (refer to Figure 162). The lamp is controlled from this window. It is important
to close the shutter to avoid damaging the photomultiplier tube when opening the observation chamber
or removing a light link tube between instrument and photomultiplier tube. Select one of the three
sensitivities corresponding to the sensitivities used in the Jasco’s Spectra Manager software.
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Select the High Voltage to apply on the photomultiplier (by entering a value in the corresponding state
panel at the bottom of the main window) to get a response between 0.5 and 1V. The instant value of
the high voltage applied on the photomultiplier is displayed on channel 3 and the photomultiplier's
response on channel 2 of the voltmeter (refer to Figure 164). The CD value is displayed on channel 1.

1 09334 | md* 82 09322

Hy |240 Yalks ‘ 3 2435 4 N

Figure 164: High voltage control

Click on the #4090 SR | by o to load the window shown in
Figure 165, parameters are described below.

Data Acquisition Setu
Acquisition Set 1 Acquisition Set 2
Mode |CD j Mode |Mone

Autozero
CDOo 0
Find
_ Vo 1]

Advanced settings Time Base
w1 2 3

i Trigger Sampling Penod Start time [5] End Time [s] MNumber of Points

1ms M 0 |7.999 |4000

Cancel

Figure 165: Setup window.

> The set n°1 is always used to perform CD measurements, channels 1 and 2 are automatically
selected (refer to
> Figure 165).

The set n°2 is used to perform fluorescence measurements, notice that it is possible to run both CD
and fluorescence simultaneously with the adequate configuration. The gain is set automatically to 1, it
could be modified for a specific configuration (when CD is measured with set n°2).

Scale box: enter the Y scale ratio between the two acquisition modes, the default value is 1.

Check the Trigger box to control the shots from e Bio-Kine (see

Figure 165). This is used to start the data acquisition at a trigger signal. The trigger will occur on the
falling edge of a TTL pulse sent to the trigger input of the A/D board. This mode will be used to
synchronize the data acquisition with stopped-flow driving sequence.

Bio-Kine includes a multiple time base setup that permits long time base recordings in order to limit the
size of the files (within 10 to 8000 points) that are recorded.

Up to three successive time bases are available. This multiple time base is performed by oversampling
on the second (and third) time bases. In other words the recording is performed on the entire duration
of the record at a constant sampling rate equal to that of the first time base. The second and third time
bases are obtained by averaging the data that are acquired.

The effect of this averaging will be a reduction of the noise on the second and third time bases. This is
a equivalent to a digital filter whose frequency is adapted to the sampling rate. This is the best
arrangement with respect to signal processing.

IMPORTANT: three time bases are only available when using the AD/DA board. If Bio-Kine is used in
the configuration described in section 7.2.2 then only one time base is available.
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Into the ‘time base area’ (see Figure 166) the Number of points and End time parameters can be
modified manually but notice that they are linked together. Sampling Period range is 10us to 10s.

" Time Baze

@1 C2 O3

Sampling Period  Start time [8] End Time [g] MNumber of Points

[s00ps -] O [3.9995 {8000

Figure 166 : Time base selection window.

The stopped-flow control unit (MPS) generates a trigger signal to synchronize the data acquisition with

the stopped-flow sequence.
Once the stopped-flow sequence ready, the shot window is activated in the stopped-flow status bar

(refer to section 2.6 for more details).
Make sure that the scope is on (‘waiting for trigger’ must be displayed in red in the ‘scope area’). The

scroll option is disabled when the trigger is on (refer to Figure 167).

= Scape [with Trigger)
Waiting for Trigger

y ||
Mow  End
[ Single Shat

Figure 167 : Control of the scope

Click on the EI button in the stopped-flow status bar to execute the shot.
More details can be find in section 7.6 where the way to run Kinetics is fully described.

7.3.6. Shot in automatic mode

The m button is used to perform automatic accumulation of shots. When clicking on this button
the window shown in Figure 168 is displayed. This window is available only when the shot control

window and the scope are ready.

Autorun

> =]
Stopped
146 shots

Repeat
e
Current |

Restart with
* Acquisition
" Tirne

[ B0 (3

End

Figure 168: Auto run window

126



Biokine32 User's Manual (ver 4.73)

The number of accumulation is entered manually or using the arrows buttons. The status of the
acquisition is indicated in the current state panel during the acquisition.

Most of the graphical tools were explained in section 2.

After each shot (Trigger with Repeat option), it is possible to perform an average of the shots, or more
precisely to add the last shot to a cumulative averaging of the successive traces. Click on Add
Average button to add the last trace to the average (see Figure 169). The Clear average button will
erase the average.

It is not possible to show the original and the average traces at the same time. Click on the Show /Hide
average option to display/hide the current average. Another way to display the average is to check the
Add and Show box, and then the current average will be displayed at the Add button click.

Average

[ Add and Show
[ Auba Add

Figure 169: Averaging window.

Note : operation like Save, Save As..., Save +, Print applies to the trace displayed on the screen.
These actions are also possible while acquisition is running, during Trigger wait.
Use of the comments button is described in section 2.

While working on an acquisition window, the main menu Analysis command will load an analysis
window and set the actual data in this window. This is useful for performing an immediate analysis of
the current data. Once the analysis window has been loaded, all the mathematical tools described in
section 3.12 can be used so as to treat the data and determine Kinetic constants.

7.4. Use of other Jasco spectropolarimeters (J-715... )

Other Jasco spectropolarimeters can be controlled using Bio-Kine and the PCI-6321e board. CD and
DC signal must be extracted by a similar way from the spectropolarimeter but in this case it necessary
to use both Spectra Manager and Bio-Kine software.

The connection of the system is the same as explained in section 7.2.1.

But in this configuration only the acquisition parameters are controlled by Bio-Kine. The wavelength,
the size of the slit, the sensitivity and the High Voltage are controlled from Spectra Manager software.
The spectropolarimeter must be switch to the manual high voltage mode to perform Kinetics.

7.4.1. Installation

In the main window, select the Install menu. The window shown in is displayed on the screen. Do not
select the J-810 check box because other Jasco instruments are not recognized the same way by Bio-
Kine. It is necessary to configure the system as an external device. The Use A/D board check box is
automatically recognized. Click on OK to validate.
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Figure 170 : Device installation

Select the device, transient recorder menu to display the main window shown in Figure 171.
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Figure 171 : Acquisition window.
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Click on the “cauiion SEt“':'| button to load the window shown in Figure 172.

Data Acquisition Setup E|
Acquizition Set 1 Acquizition 5et 2
Mode |ED ﬂ Mode |Fqulescenceanls ﬂ
Digplay mode Channel
« CD " CD/Absorb. [ Reference 3 4
Autozero +/- mD Range
Coo 0 =
Find =
Vo 0 =
Advanced settings Time Base
[¥ Trigger en L2 O3
r Sampling Period Start time (] End Time [¢)] MNumber of Points
K00 ps  ~ 0 [15 [1m
u]:4 LCancel |

Figure 172 : Acquisition setup window.

Most of the parameters used in this window are described in section 7.3.4. The Circular Dichroism
value is not calculated the same way when using the spectropolarimeter hardware or when using Bio-
Kine. You need to enter a calibration factor which can be found in the following table. The calibration
factor take into account the CD range value from Biokine and the sensitivity value from Spectra
Manager

CD Range from Biokine in mdeg Sensitivity from Spec  tra Manager

+/- 1000 (gain 1) 3.49 0.349 0.01745
+-300 (gain 3) 10.47 1.047 0.05235
+/-100 (gain 10) 34.9 3.49 0.1745
+-30 __ (gain 30) 104.7 10.47 0.5235

If the calibration is not set correctly in the data acquisition setup window, later CD values displayed will
be erroneous.

To enter the calibration factor please go to acquisition window, press Crtl + Alt + S together. Then
appear the Gain/offset advanced set-up window. In this window enter in CD parameter window the
corresponding calibration factor and click on OK to accept.

7.5.

The use of the chart recorder and transient recorder
this menu can be found in section 7.5.

Chart recorder
devices are the same, a precise description of

7.6. How to run Kinetics

The methods presented here are general examples to perform a Kinetic experiment. For a better
understanding it is necessary to have previously read the characteristics of each function above. Note
all the functions are presented in this example; it is just the minimum to do to get a Kinetic trace.

Configuration of the system
In the main menu choose Install, Device installation.
Select J-810 (analog acquisition).
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Select the stopped-flow and its corresponding serial port
Click OK to validate.

Select Install, stopped-flow configuration in the main menu
> Select the device installed.
» Select the size of the syringes.
> Accept your parameters by clicking on the OK button and return to the main window.

Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.
> Initialize the syringes.
> Load the solutions into the instrument.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area

Perform a shot to fill the cuvette with final solution and for further high voltage adjustment
Acquisition parameters
Select the Device, transient Recorder menu.

Click on the “CaUElion Seiip | button.
» Select the CD acquisition mode
» Check the trigger box.
» Choose the number of time base, your sampling period(s) and the number of points.
» Accept your parameters by clicking on the OK button and return to the main window.

Click on the button.
Select the wavelength.

Select the size of the slit.

Open the shutter.

Choose a sensitivity.

Click on the Apply button.

Click on the Exit button to go back to the Setup window.

High voltage adjustment

Enter a high voltage value (state panel at the bottom of the screen) to get a response between 0.5 and
1v.

The photomultiplier's response is given in the voltmeter

Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).

Click on the start button of the shot control window to run the shots.

. The Kinetic trace is now displayed on the screen, all graphical tools can be used

Configuration of the system
In the main menu choose Install, Device installation.
Select External device, the acquisition board is automatically recognized.

Select the stopped-flow and its corresponding serial port
Click OK to validate.

Select Install, stopped-flow configuration in the main menu
> Select the device installed.
» Select the size of the syringes.
» Accept your parameters by clicking on the OK button and return to the main
window.
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Stopped-flow parameters and sequence

In the stopped-flow status area, click on the il button.
> Initialize the syringes.
» Load the solutions into the instrument.
Edit the stopped-flow sequence in either advanced or classic mode and set SFM options (cuvette,
delay lines...).
Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area
. Perform a shot to fill the cuvette with final solution and for further high voltage adjustment

Settings made from Spectra Manager

Select the wavelength

Select the size of the slit.

Select a sensitivity (high, standard or low)

Choose the high voltage manual mode and enter a high voltage value to get a response between 0.5
and 1 Volt.

Acquisition parameters from Bio-Kine
Select the Device, transient Recorder menu.

Click on the “causiion Setup | button.

Select the CD acquisition mode

Check the trigger box.

Choose the number of time base, your sampling period(s) and the number of points.
Enter the calibration factor corresponding to the sensitivity chosen

Accept your parameters by clicking on the OK button and return to the main window.

YV VYVVYVY

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).
Click on the start button of the shot control window to run the shots.
. The Kinetic trace is now displayed on the screen, all graphical tools can be used
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8. CONTROL OF A DIODE ARRAY DETECTOR

8.1. Introduction

Bio-Kine can be used to control J&M Diode Array Detector. The rate of acquisition is intrinsic of the
Diode Array hardware and not of the software; this rate will be discussed further in section 8.3.
Communication between Diode Array Detector and computer is done through an ethernet cable. The
Motor Power Supply (MPS) needs to deliver falling synchronization TTL pulses (5 to 0V) to the Diode
Array detector; this is done by connecting the trigger out BNC plug on the rear of the MPS-70 unit to
the trigger plug on the rear panel of the Diode Array Detector. Only acquisition tools are described in
this section, please refer to section 2 for 2D analysis menu. (For the MPS-60 Svnchraout1 at the
front panel must be connected to the trigger cable of the diode array).

8.2. Installation
Load Bio-Kine. Open the Install, device installation menu to display the window shown in Figure 173.

Acquisition device Stopped flow device
[~ MOS-450 [~ J-810 zerial acquisition ] v Use stopped flow
[~ MOS-250 [~ J-810[ analag acquisition | Communication mode
[~ MOS-200/H [~ KMOS-200 " Serial pott  COM J’T J
v TIDAS dinde array [~ Esternal device ¢ LUSE (Only with MPS70)

Acceszories

SeialPort COM A [ & | u

r [~ mT-jump [USE Bax]

Acquisition Board

PCI-6221 board detected

LCancel |

Figure 173 : Device installation window.

Select the TIDAS Diode Array check box.

8.3. Diode Array specifications

All the Diode Array Detector specifications can be found clicking on the M button (refer to the
window shown in Figure 174).

-
Diode Array Contral &J

i Drevice info

Spectrometer type : MMSAE A5SPEM /780 kHz
256 pixels

Integration time: [ 0.4 - 32 mz ]

“Wavelength range : [ 18257 - 729,74 nm |

Spectrometer serial number; 36204

Module serial number : 35831

- Dievice status -

Diode array connected Fieset device
(]

Figure 174 : Diode array specifications
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The spectrometer type, the spectrometer serial number and the module serial number can be found in
this window, it could be very helpful for maintenance questions or troubleshooting communications with
our specialists.

The number of pixels is corresponding to the number of diodes. The whole diodes are always used for
a spectrum whatever the wavelength limits chosen by the user (refer to section 8.4.2).

The integration time is the time between each spectrum; 0.4ms being the minimum time to ‘scan’ the
256 diodes it corresponds also to the minimum acquisition time (example referring to Figure 174).

The wavelength range is also specified. In the example described above 256 diodes are used for an
826.75nm wavelength range, so each spectrum is made of 256 points (3.2nm between two points).
Click on the Init Device button to initialize the system and chose Exit to return to the main window.

8.4. Acquisition Device

8.4.1. Presentation

Choose the Device, Diode Array Spectrometer to load the window shown in Figure 175 : the default 3D
view is automatically displayed.

The 3D representation can be rotated in all directions using Ll buttons, and units can be modified
using the corresponding state panel along the different axis. To return to the default view presented in

Figure 175 click on the ﬁl button.

MR Fle Device Anelyss Image Options Windows  About Biokine,.. _l=

|H|IE|E”E-|E|E”QI + ||sAcqu\s|t|on Setupi|  TIDAS | ® ¥

r~ Scope

Stopped flow
SFM-20 /5

s | > | u Mumtnringl o

Awerag
Mixing
Sequence fidd | Show || Clear /
Mumber : 0
™ Add and Show
I Auto Add —
Reference Spectrum /
Fiecord | Show | Clear I 1 /\

\

\
\

Dark Spectrum
Recod | 5o | Cla | L
2D display Comments ﬂ

20 display:

= Time a0 s ﬂ

" Spectum

Delay lines 4| 4| > »>

\

AutoSave

¥ Traces
T || @ s 2

%]
)
I
Active file
[Temeroi— |l Lz
Sz

=

o<

D
2 =N
=> <=
= o SR
= Z, S
Wave (nm) [ 138 | 700 oA e Time ([ 0 | 10

dstart|| & 5 || [ Biotine 32 vazz L. FOaBB

Figure 175 : Main window
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Click on the “CAuslionSein |y won to display the window shown in and to choose the acquisition
parameters.

[ Diode Array Setup s Gy h
Scan parameters
Scan Mode ].t’-'«DE Courts :J v Trigger
Wwiavelength from | 34780 o | FO07F [ 182867 - 23,7415 rim ]
Integration time ]T mz [0:4-32mz]
Shutter Mode {»‘-‘«Iways opeh LJ
Time base
& 1 2 ~ 3 Delay between measurements ]W i8]

[zingle bazetime only |

Murmber of Averages / Meazurement  Start [mz] Stop [mez)
measurement Meazurement time [ms]
| 200 | 1| 0a 0 160

Total measurement time : 160 ms

[8].4 LCancel

Figure 176 : Diode array setup.

3 scan modes are available: ADC counts , transmittance and absorbance . Select one of them using
the ‘up and down’ button. The ADC Count mode is measuring directly the quantity of light detected by
DAD without normalization (value between 0 and 65535, 65535 corresponding to a light saturation).
The trigger box is checked to synchronize the stopped-flow driving sequence and the DAD.
Wavelength limits and integration time can be selected from this window; the software will adjust
automatically the wavelength chosen to be in phase with the diodes.

A delay between measurements can be entered in the corresponding box.

Select a shutter mode: shutter always open or only open for scan.

Up to three time bases can be selected but the acquisition time remain the same for all time bases. For
each time base it is necessary to enter a number of measurements and a number of averages. When
the average is set to 1, the time between spectra is directly determined by the integration time. When
the average value is n then the software perform n spectra, do an average of these n spectra and
display the averaged spectrum.

In the example shown in Figure 176 a spectrum is done every 0.4 ms during 160 ms.

The number of spectra is limited for each kind of DAD, only 4Mbytes of memory are available so it is
not possible to do more than 3000 spectra with 256 diodes and more than 750 spectra with 1024
diodes. So the use of different time bases is very important to reduce the size of files.
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8.4.3. Dark current measurement

The dark current measurement is used to record the influences of the spectrometer and other
equipment. The measurement is performed without exposing the diodes to light. The resulting A/D
converter value is caused by remaining light, diode leaking current, thermal noise...

- Dark, Spectium
Record | Sty | Clear |

] I I I
600 700 800 S00
Wavelenath faml

I I 0 |
400 500 1000 1100

Figure 177 : Dark current measurement

In the Dark Spectrum graphic area, click on the Record button to perform a dark current
measurement. After completing the measurement data are transferred to the computer and graphically
displayed, a typical dark spectrum is shown in Figure 177. The dark current measurement is always
done in Counts.

The dark current measurement is also done on the whole wavelength range of the instruments and not
on the range specified in the setup menu, in that way it is possible to change experimental limits
without repeating the dark current measurement.

When a dark spectrum has been made, dark spectrum is written in red on the screen. Click on the
Hide button to hide the dark spectrum measurement and on the Clear button to get rid of it.

To perform a dark current measurement is not compulsory for Kinetics study but it is safer to include
the instrument perturbations into the measurement.

Contrary to the dark current measurement the reference spectrum measurement is compulsory when
doing absorbance or transmittance studies.

Fill the cuvette with buffer then click on the Record button (in the Reference spectrum graphic area)
to perform a reference measurement. After completing the measurement data are transferred to the
computer and graphically displayed, an example of reference spectrum is shown in Figure 178. If a
dark spectrum was previously performed then the reference spectrum displayed is a corrected one, the
reference spectrum is always given in Counts. The reference spectrum represents the lamp spectrum.

The reference spectrum measurement is also done on the whole wavelength range of the instruments
and not on the range specified in the setup menu, in that way it is possible to change experimental
limits without repeating the reference spectrum.

When a reference spectrum has been made, reference spectrum is written in red on the screen. Click
on the Hide button to hide the dark spectrum measurement and on the Clear button to get rid of it.
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= Reference Spectium

i i i
400 500 600 700 800
Wavelength (nm}

Figure 178 : Reference spectrum measurement.

It could be necessary to adjust the position of fiber optics or the intensity of the light source to avoid a
saturation of the signal (65535 counts).

Hence, the spectra measured in transmission or absorbance mode are calculated using the reference
spectrum (corrected with dark current or not) as explained in Figure 179.

Dark current used Dark current not used

signal- dark current

Transmiitance (%) = 100 X——— 8 ————— Transmiitance (%) = 100 x signal
reference - dark current reference
signal- dark current signal
Absorbance = -og —m8M8M8M8 Absorbance = -lo
reference - dark current reference

Figure 179 : Absorbance and transmission calculation.

The stopped-flow control unit (MPS) generates a trigger signal to synchronize the data acquisition with
the stopped-flow sequence.

Once the stopped-flow sequence ready, the shot window is activated in the stopped-flow status bar
(refer to section 2.6 for more details).

Make sure that the scope is on (‘waiting for trigger’ must be displayed in red in the ‘scope area’). The
scroll option is disabled when the trigger is on (refer to Figure 180)

- Scope [with Trigger]
Waiting for Trigger

SR
MHow  End

Figure 180 : Control of the scope

Click on the EI start button shown in the “shot control” window to execute the stopped-flow sequence.
After completing the measurement data are transferred to the computer and graphically displayed, an
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example of 3D trace is given in Figure 181.

' File Device An
B | o g
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Delay lines
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Figure 181 : Example of 3D trace.

More details can be found in section 8.5 where the way to run a Kinetic experiment is fully described.

8.4.6. Shot in automatic mode

The M button is used to perform automatic accumulation of shots. When clicking on this button
the window shown in Figure 182 is displayed. This window is available only when the shot control

window and the scope are ready.

Autorun

> .
Stopped
14E shots

Repeat

R
Curent |

Restart with
o Acquisition
" Time

| B0 s

End

Figure 182: Auto run window
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The number of accumulation is entered manually or using the arrows buttons. The status of the
acquisition is indicated in the current state panel during the acquisition.

The user can save all the traces independently, the average or both (then check auto add). The choice
is made by checking the right option in the window shown in.

The M button can be used to implement the name of the files saved (refer to section 3.9 for
more details).

The acquisition can be stopped at any moment using the 58 pytton.
The average file is displayed on the screen at the end of the acquisition.

3D/2D option

After each shot (Trigger with Repeat option), it is possible to perform an average of the shots, or more
precisely to add the last shot to a cumulative averaging of the successive traces. Click on Add
Average button to add the last trace to the average (see Figure 183). The Clear average button will
erase the average.

It is not possible to show the original and the average traces at the same time. Click on the Show /Hide
average option to display/hide the current average. Another way to display the average is to check the
Add and Show box, and then the current average will be displayed at the Add button click.

Average

[ Add and Show
[ Auto Add

Figure 183: Averaging window.

Note : operation like Save, Save As..., Save +, Print applies to the trace displayed on the screen. 3D
traces are saved as .dat files and could be open with other analysis software. At any moment it is
possible to load a 3D trace by choosing the File, Load 3D file menu.

One of the main point of 3D analysis is the possibility to extract a 2 dimension trace: absorbance
against time (Kinetics) or absorbance against wavelength (spectrum). The 2D or 3D view is selected

T S ————

using the Lk 2D display | pytton.

The nature of the extracted trace is chosen through the 2D display graphic area (shown in Figure
184)

» When Spectrum is chosen :

- 20 display I
O Time % Spectum \
iy ||j|_|:|55 % Displa_l,ll \
ad| A »| »p
j ~ \ o

Figure 184: spectrum selection
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In this configuration absorbance spectra are displayed. Enter a time in the state panel shown in Figure
184 and then validate by clicking on the display button to visualize the extracted spectrum.

Using single and double arrows allows observing the next or previous spectra to the one selected just
before.

When Time is chosen :

B rie Couce pnalysis Image Options Windows  About Biokine.. (=]

ENEEEEE serup| Tioas | s | % Y B3 oY

~Scope: ﬂ
0.8452 oo
ﬂ .

L

Stopped
flow

sru-400/5)| P [ M | Honitoring

™ Single Shet

_lﬁh TR
ﬂl o) |lsrew| G
Soiced [ Add and show
Rieference Spectium

Record | Show | Clear
Deark Spectium

Record | Show | Clear 0.6

3D display
2D display
@ Time Spectum

At [6386 nm  Displap 0
A A -

474
ﬁ SFM Auto Fun | Comments

Active file 0.4

S pectium

0.7+

Counts

Delay lines

0.3+
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ug‘u Laa

|
10 20 30 10 50 60
Time (s]

Al 0w »| e e | A ez

Figure 185 : Kinetics as a 2D view extracted.

In this configuration a Kinetics trace is displayed. Enter a wavelength in the state panel shown in Figure
185, and then validate by clicking on the display button to visualize the extracted time window.

Using single and double arrows allows observing the next or previous spectra to the one selected just
before.

e Multi-extract option

This option allows to extract and display, from the 3D spectrum, up to 10 spectra (at different chosen
wavelength) or 10 kinetics (at different chosen time points).
From the 3D spectrum, go to Analysis, click on 2D display, then go to tools and choose Multi-extract.
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Figure 186: multi extract 2D files at different time points
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Substract plot from 3D option

This option allows to substract one kinetic or one spectrum from the 3D spectrum.

It can be used to remove noise from the whole spectrum.

From the 3D spectrum, go to Analysis, click on 2D display, from here you have to select the kinetics or
the spectrum you want to substract, then go to tools and choose Substract plot from 3D. Then you can
get back to the 3D spectrum.

While working on an acquisition window, the main menu Analysis command will load an analysis
window and set the actual data in this window. This is useful for performing an immediate analysis of
the current data. Once the analysis window has been loaded, all the mathematical tools described in
section 3.12 can be used so as to treat the data and Kinetic constants.

8.5. How to run Kinetics

The method presented below represent a typical Kinetic experiment. For a better understanding it is
necessary to have previously read the characteristics of each function above. Not all the functions are
presented in this example; it is just the minimum to do to get a Kinetic trace.

Configuration

» Select Install, device installation in the main menu
Select the TIDAS diode array.

Select the stopped-flow device and USB port (for MPS-70 only)
Accept your parameters by clicking on the OK button and return to the main window.

» Select Install, stopped-flow configuration in the main menu
Select the device installed.

Select the size of the syringes.
Accept your parameters by clicking on the OK button and return to the main window.

Select Install, Tidas advanced settings, select ASPEN, and click on Find button, then Refresh to find
the IP address of the diode array. Select the proper address, and then click on OK.

DADIP ConﬂgurationA -

Device Automatic Detection
Device selection Board selection Select

ASPEN = |PCI Board CMLI4-425 [defaull] - |
[l
Advanced Ethernet Configuration
The type of device is written an the front P &itiltess Device identifier  [0-25-FA-0-1-84
panel of the spectrometer box. IP [182.109.209.6 Find
IF address 192109.209.6 Modify |
Netmask | 255 255 255.0

Geteway 192103.209170

Modify configuration

Figure 187: Tidas configuration

Note that for older tidas version a PCI board is used, and selection of the proper device has to be
performed (label at the front panel of the diode array).
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Stopped-flow parameters and sequence

> In the stopped-flow status area, click on the il button.
Initialize the syringes.

Load the solutions into the instrument.
Push some buffer into the cuvette for further reference or High voltage adjustment.

> Edit the stopped-flow sequence in either advanced or classic mode and set SFM options
(cuvette, delay lines...).
» Once the sequence done, click on the ready button.
The control shot window is now activated in the stopped-flow status area

Acquisition parameters
» Select Device, diode array spectrometer in main menu.

» Click on the blue ﬂl button in the main menu to check if the DAD is well recognized by
the software and to initialize the system.

> Click on the “causiion SEt”pl button.
« Select the scan mode (absorbance or transmittance)
e Check the trigger box.
e Choose the wavelength limits.
e Choose an integration time.
. Select a number of time bases and their parameters.
. Validate by clicking on the OK button.

Dark and reference spectra
Perform a dark current measurement by clicking on the corresponding Record Button.
The dark current measurement is now displayed on the screen

> Buffer being into the cuvette, perform a reference spectrum by clicking on the corresponding
Record button.

The lamp spectrum is now displayed on the screen

> If light saturation is observed (over 65535 counts) then adjust the position of optic fibers and the
light intensity, repeat reference spectra until disappearance of saturation.

Running the shot

Click on the start button of the scope (the message ‘waiting for trigger’ is displayed in red).
Click on the start button of the shot control window to run the shots.

The 3D view is now displayed on the screen.

It is now possible to do some 2D extraction from the 3D view and then use all graphical tools.

141



Biokine32 User's Manual (ver 4.73)

9. USING THE PELTIER ELEMENT

9.1. Description

The Peltier element is the ideal option to perform thermal denaturation or melting experiment.

The stopped-flow head is replaced by a Peltier cell cuvette holder. The Peltier element is linked to a
thermostated water bath using its two input and output tubes. The Peltier element can be controlled
locally from its TCU (Temperature Control Unit) or from Bio-Kine software. The wiring of the
components is explained in section Erreur ! Source du renvoi introuvable.

When working with the peltier element, different temperatures are used, it is indeed important to
understand the difference between these three temperatures (Figure 188):

Tret is the temperature the user wants to reach (set by the user).

Treltier iS the temperature of the Peltier element, which reaches Trer very fast and avoids an overshoot.
Thath iS the temperature inside the cuvette. The time to reach Tt depends on the material of the
cuvette, the amount of liquid to warm or cool.

T(C),

Tref

T Peltier

T bath

time

FIgUI’e 188 . Tref, Tpeltier a.nd T bath-

Temperature range -40°C to 110°C

Precision of T peitier * +0.01°C

Cooling Water or any thermostated liquid
Cuvette 1 cm cuvette

stirring Magnetic stirrer
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9.2. Connection of TCU (Temperature control unit)

The temperature Control unit is described in Figure 189 and in the following table.

TCU-250

Figure 189 : description of the TCU.

ON/OFF switch Turns ON/OFF the power supply

AC line input and fuses Value of the fuses : T 2.5 A

‘Peltier Cell ! Connected to the Peltier element

Temperature output :T2 Reads T path (temperature inside the cuvette)

Temperature output T1 Reads T peitier (ftemperature of the regulation)

Remote In To control the Peltier element from Bio-Kine

Reference setting When pressed Tref can be set (see (8))

Local settings Sets T rer in local mode

LCD (temperature) Displays T bath OF T Ref aceprding

Mode operation switch Controls the Peltier : from TCU unit (Local)
Or from Bio-Kine (Remote)

Connect the probe to the Peltier element.

Before attempting any experiments with the peltier, first connect the water bath and INSURE a
recirculation of the water to avoid the peltier bur ning .

Remote IN Outl
T2 (=T bath) In2
Tl(zT Peltier) In1
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9.3. Peltier using MOS-500

Temperature can vary from 5°C to 95°C as a standard. Cycles can be programmed and saved.

In the main menu, choose: “Device”,” Peltier controller ". A new window appears. The yellow box
displays the temperature set by the user. When entering a new value, it must be validate by pressing
on “enter” on the keyboard, then regulation of the temperature is done on the temperature of the
sample. The temperature measured by the probe plunging in the sample is displayed and is labeled
“Measure” (Figure 190).

To display fully the peltier controller window, click on: “full display " (Figure 191)

The reduced window is used to have a good visibility of the acquisition window while a spectrum is
plotted.

MR Peltier Controller

Fite Full display

Temperature control

Figure 190: Peltier controller

Peltier Controller ﬁ

File Reduced display

Temperature control

Reference 20 C
28.39 °c
Set reference

Meazurement mode Create sequence

" Spectum dute [ O Start[*C ’?.l]—

" Single Wavelength f

Stop ['C) |60
&+ Multiple " avelength éﬁ

Step ['C] |B
(" External Manual gy

Time before measurement

wait far 1 it
Start nest temperature step ¥ lew

(v atthe end of measurement

e ,T zeC =R Insert == | Delate

Open the comesponding acquisition window — Dpen
/1, Configure acquisition before starting sequence

AlD |0.2

Sequence

o w s [ s
[2 [ 35 [ 7 | s 4
=l e e —
[« ] s [ [ ¥
[ [ s [ [

ﬂJJ [ Stopped
—_—

Figure 191: Peltier controller full window

This window allows assessing a temperature ramp or temperature steps.
e Temperature ramps are most of the time used for thermal denaturation. Tinitar Must be set in
the reference box, when the temperature is stable, enter the final temperature (for example
95°C) in the reference box. The temperature in the cuvette increases, until reaching theTfinal.
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For such experiments, the transient recorder mode must be used (record of a signal in
function of the time, and then computation to get the thermal analysis curve e.g. temperature
in function of the time)

« Temperature steps can be used for spectra acquisition, single wavelength applications or
multi-wavelength applications (up to 3). A program is defined in the window “create
sequence ". Enter the starting temperature in the box “start”, the final temperature in the box
“stop ”, the step in the proper box. Define the Delta T acceptable for initiating the next step (we
advise at least 0.2°C for good temperature accuracy). Click then on "Create”. The complete
sequence appears then in the window “sequence ”. Temperature steps as small as 1°C can be
programmed. Before the measurement, a waiting time can be programmed from 0 min to 99
min to make sure the molecules reached a stable conformation at the temperature step before
the measurement.

3D spectrum can be established while choosing the spectrum measurement mode. At the end of
the measurement the software displays signal = f( wavelength, temperature).

Remark: Before running the sequence in the peltier controller, it is important to adjust acquisition
parameters (blank measurement, reference, mode, acquisition time/datapoint etc..).
By default the shutter is automatically close between measurements so sample is only exposed to light
during measurement.

Sample: 2 mL of Lysozyme 0.01mg/mL in 1cm cuvette.
The first step is to open the scanning spectrometer menu.
The acquisition setup menu is used to adjust all parameters.

Scanning Setup ( MOS-500 ) s
Acquisition mode
= =l

[~ Record HY [ Record Absorb.

Scan Parameters

Begin [nm) '1907

End(mm) [250

Step [nm) m

Fepeat ,17

Acquisition periad (3] ,ﬂ
[~ Adaptive  Power ,ﬁ

Shutter Automatic mode

Open for scan -

Options
[ Trigger
[~ PMgan«10 [ Rewerse spectium

CD parameters

+/-mD Range 100 :

CD winit

(¢ Ellipticity [default] " Other
MiliD egree

ok Lancel

Figure 192: Acquisition setup

The 1lcm cuvette is filled with water and the blank is acquired: the box subtract is checked to
automatically subtract the blank to the sample’s spectra.
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Figure 193: Blank spectrum

In the peltier controller, the program is defined sothat temperature rises from 35 to 85° with 3°C steps.
The A°C is set to 0.5°C. “Spectrum Auto " is selected with the “3D” option. A waiting time of 3 minutes
is set before the scan begins to make sure the sample reached a stable conformation. Pressing on
“create” button will create the sequence.

It is now possible to press on the “run” button to initiate the program.

146



Biokine32 User's Manual (ver 4.73)

Peltier Controller
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Temperature control
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All spectra are acquired. Bio-Kine displays at the end of the measurement the 3D graph. 2D
extractions are possible through the “analysis " option.
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Figure 194: thermal denaturation in 3D of Lysozyme 0.01mg/mL
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Thermal denaturation can be followed at one, two or three wavelength simultaneously. At each
temperature step signal is measured at each wavelength and denaturation curves are displayed
individually.

Select Multi wavelength as shown in Figure 191 and edit your temperature sequence. Before starting
the sequence you need to make sure the multi-wavelength acquisition window is open ( Device, Multi-
wavelength Denaturation in Biokine main menu).

Click on Acquisition Set-up button to open multi-wavelength acquisition window as shown in Figure
195.

M
[ Multi Wavelength Denaturation Setup & @

Acquisition mode
e =]

[” Record Absorbance

Multi wavelength setup
1 2 3
W avelength (nm)

| »|[z0 [2a1 [400 nm

Find || D | o | 0 v
Get Blank.

Find |[ 0 [ n [ n con

[ Substract

Advanced settings

[~ PMganx10 CD parameters
+/-mD Range

-

300 =

Shutter Automatic mode

Open for meazurement -

Sampling
Time per point (5] |2 =
aK Cancel

Figure 195: Multi-wavelength set-up window

Select the wavelengths of interest. Select the sampling time for each data point. By default shutter is
closed between measurements. For CD measurements user may want to subtract a blank. To do so,
put a cuvette with buffer in the light path and click the ‘Get blank’ Find button. The MOS-500 will
measure CDO at all wavelength selected. Check the ‘Subtract’ box so blank is automatically
subtracted. If absorbance is measured simultaneously to CD repeat same operation with ‘Get
Reference’ “Find” button.

During acquisition a temporary file name is given to each file measured so it can be easily identified on
screen. For example if you are following CD and absorbance at 291 nm and 400 nm then the
temporary file names would be CD291, CD400, Abs291 and Abs400. Data are saved at the end of the
sequence with the name selected in the Autosave. Detection mode and wavelength are indicated
automatically in the file name.

Status

W avelength : 260 nm

il Mumber : 3
Temperature Step: 1

Active files | 1

Eraze | Unda | \-‘iew+|

Figure 196 : Temporary files name during acquisition
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9.4. Acquisition using MOS200, MOS200/M or Jasco sp  ectrometer

With this spectrometer, a BNC connector box is used. This BNC connector box will link to the TCU
following the table below:

Remote IN Out 2
T2 (=T bath) In4

It is compulsory to use input 4 of the BNC box to observe temperature, Inputs 1, 2 and 3 are used for
signal observation.

9.5. Getting started

. Open the Bio-Kine program.

. Select Install, Device installation menu and check the Peltier temperature controller device
as shown in Figure 197.

. Select a device and its corresponding serial port if necessary.

. Valid by clicking on the OK button.

Device Installation
Acquisition device Stopped flow device
[ MOS-450 [ J-B107 zenal acquizition ] e
[ MOS-250 [ J-8107 analog acquisition ) )
v MOS-2004M [ MO5-200  Serialport  COM l_
[~ TIDAS diode array [ Euxternal device & LISE [Dnly with MPS 7]
[~ MOS-500

Accessories

I+ Peltier TCU-250 [ 4 Cell Turret

| [~ mT-ump [USE Box|

SealPort COM A [ |

Acquizition Board
PCle-6321 board detected

ok | LCancel |

Figure 197 : Example of device installation window.

9.6. Control of the temperature
Temperature can vary from 5°C to 95°C as a standard.

In the main menu, choose: “device”,” peltier controller ”. A new window appears. The yellow box
displays the temperature set by the user. When entering a new value, it must be validate by pressing
on “enter” on the keyboard, then regulation of the temperature is done on the temperature of the
sample. The temperature measured by the probe plunging in the sample is displayed and is labeled
“Measure” (Figure 198).

To display fully the Peltier controller window, click on “display full .
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Figure 198: Peltier controller
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Figure 199: Peltier controller full window

This window allows assessing a temperature ramp or temperature steps.
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Temperature ramps are most of the time used for thermal denaturation. Tiniiar must be set in
the reference box, when the temperature is stable, enter the final temperature (for example
95°C) in the reference box. The temperature in the cuvette increases, until reaching theTfinal.
For such experiments, the transient recorder mode must be used (record of a signal in
function of the time, and then computation to get the thermal analysis curve e.g. temperature
in function of the time)

Temperature steps are most of the time used for spectra acquisition but it can also be used for
single wavelength experiments. A program is defined in the window “create a sequence ".
Enter the starting temperature in the box “start”, the final temperature in the box “stop ”, and
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the step in the proper box. And the Delta T acceptable for initiating the next step. Click then on
"Apply ”. The complete sequence appears then in the window “sequence ”. Temperature steps
as small as 1°C can be programmed.

9.7. Denatured Protein Analysis window

Thermal denaturation data obtained using a Peltier element or the turret can be analyzed to get
thermodynamic properties of protein. This analysis tool is ideal for two states denaturation and to
calculate Tm, AH and AS.

First load a denaturation file (signal versus temperature) in Biokine and Select Tools, denatured
Protein Analysis.

File Image Options WEEEEN Math  Windows  About Biokine
o TU R w0 B B Baseine > |
E . A Q:: Q Difference. .. —
Quench flow || Active files 1 Mulki-Exponential »
[IFk4-400 Second Order
cytochiomel_96mgnd_cd: )
Simplex

- Global baseline
Mizing

Sequence MUkl exkract

Subtra

liz

Denatured Protein Analysis
hermal Analysis

| | Wiew + ‘ Smoothing

Comments

File info
Prierlan

Anisokropy

Figure 200 : denatured Protein analysis window

4 vertical markers are used. 1 and 2 are used to define the baseline of native state and 3 and 4 are
used to define the baseline of denatured state. Drag the markers to define the tow baselines. Once

markers are in correct position Click on =
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The two baselines are displayed in dotted line so user can check linearity. The top view shows In(K)
=f(1/T) around the transition area. The linearity of this trace determines if the model selected was
correct: Tm, AH and AS are returned in the analysis window. Fraction unfolded (Fu) is also

automatically displayed.

For determination of thermodynamic parameters following equations are used:

Fraction unfolded is defined by

Y, — (Vy + myT)

Flw =

Yy + myT) — ¥y + myT)

F(u) = fraction unfolded

Yo = signal ( CD or other unit)
Yn =native baseline

my = slope of native baseline

Yy = denatured baseline

my = slope of denature baseline
T: temperature in Kelvin

The apparent equilibrium constant Kr is defined by

Flu)
T 1-Fu

And thus
AS
E-;r]_{RT = — —

T in Kelvin
R=8.314 J.kmol*

By plotting Ln(Kr) = f(1/T) and measuring slope, intercept and equilibrium user get AS, AH and Tm.

AH
R

1
T
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9.8. Multi-wavelength Denaturation

When a spectrum is recorded at each temperature step and data are displayed as a 3D file it is
possible to determine thermodynamic properties at several wavelength simultaneously. The method
used to determine Tm, AH and AS is similar to the one described in section 9.7. At the end of
temperature ramp, select the 2D view and in main menu select Tool, Multi Wavelength denaturation
analysis to open analysis window shown in Figure 204.

] -
ge Options | Tools | Math Windows Corr MOS-500 About Bio
' | Q % Baseline 3
- Difference...

Simplex

il

Global baseline
Multi extract
Subtract plot from 3D

Dengtured-P

Multi Wavelength Denaturation Analysis

Thermal Analysis

Change CD unit
MCD Analysis

Figure 203 : Multi Wavelength denaturation analysis menu

Estract selected waves ‘
" Digplay all plats Frarm ; Eﬁj_- nm =
o Extract from selected ii I?_. _}_j e rﬁn—_ T ksave ASJ @Plint 1 l
[Plat” [l [Start (T] [ Stop (CI | Tmik) | AH(ETmel™) [AS(KTmel K =
JEOH 20 I s s Y | | :i
el w0 f s e | |
[ [ 2 [ == [ & | | [
[ [ 3m [ = [ & | | [
[5 [ 30 [ = [ & | | [
B T = | | [
il =0 I = 4 il | [ |
[ ] | | I | |
[ | | | | |
i 1 1 [ 1 | £

_:_] _:_j _t&:j_:j A&feragfe.:! 0+0 ] 0+0 ] 0+ 0 |
CompLite Di Cloge w

Figure 204 : Multi wavelength denaturation window.

Choose to display all recorded wavelength or to extract some wavelength of interest. In this case select
number of plots you want to extract between two wavelength limits. Wavelengths are automatically
extracted on the interval selected, user can manually change wavelength by entering wavelength of

[~ ]
interest. Plots can also be added or remove manually using iI—I Once all wavelength are

. Compute .
selected , click A to start calculations. Tm, AH and AS are calculated for all wavelength.
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