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1 TG40 System

1.1 Welcome

Thank you for purchasing this Centeo Biosciences product. In order to get
the best performance from the equipment please read this manual
carefully before using the TG40 System.

1.2 Introducing the TG40

The TG40 System is designem @énable temperature optimization for
vapour phase diffusion protein crystallization experiments.

The TG40 Systems provides five (5) rows of eight (8) wells in a temperature
controlled microplate. The TG40 Microplate has an SBS footprint to fit into
standard laboratory systems for liquid handling and automation.

Each row can be set to a different temperature, so that eight (8)
experiments can be conducted simultaneously at five (5) different
temperatures. The goal is to find the temperature that pr@sdhe most
optimal crystals.
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2 Unpacking the TG40 System

The TG40 systeincludes the TG40 Microplate, TG40 Docking StaG@C
inserts, a Plastic CoveBattery, USBo-Serial adapter cable, power supply
with mains plug and a CD with the software. Udpahese items carefully
and ensure that they are all present before proceeding with initial setup.
(Note that the battery is prinstalled and is not shipped separately.)

The TG40 System is packed in recycled packaging material as far as
possible, desiged to minimize carbon footprint. Please retain the
packaging until you have determined that all components were received
and in good working order. When the packaging is no longer needed,
please recycle or reuse it.

Centeo Biosciences Ltd 5
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2.1 Identifying Components of the TG40Sygem

Here is a listing of the components and their function: Please ensure that
all components are present before starting the setup.

TG40 Microplate This is the white, plastic 2
module with 5 rows of 8 wells. It provides th *
portable temperature control for protein
crystallization experiments.Note that the
battery is factory installed.

Please record the serial number of the TG
Microplate in the space provided at the end ¢
this manual.

TG40 Docking Stationt provides connections
to the power supplyand the PC interface. The
TG40 Docking Station keeps the TG.
Microplate battery charged and maintains
connection to the TG40 software for setting u
experiments. The TG40 Microplate sits in tr
TG40 Docking Station when not being moved

around the lab tgprepare experiments or observe the results.

Please record the serial number of the TG40 Docking Station in the space
provided at the end of this manual.

Battery: This is a special Lithiupolymer
battery for the TG40 Microplate. The batten
fits in the @mpartment in the bottom of the
TG40 Microplate module. Care must be take
when replacing the battery to align the
contacts and properly secure the battery compartment.
The battery is factory installed in new TG40 Systems.
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USBto-Serial Adapter  This eables
connection of the serial port on the back of th
Docking Station to a USB port on the comput
(PC) controlling the TG40 syster®o not
connect the cable to the PC until the software
has been installed. (See initial setup for
detailed instructions.)

Power Supply The Power Supply looks like =
standard wall transformer. It provides the
appropriate power to operate and charge the
TG40 Microplate system. The power cab
connects to the back of the Docking Statio
(See initial setup for detailed inrsictions.) \

CD Contains the TG40 Control Centre softwa
and communications software. (See initial
setup for detailed instructions.)

Inserts The TG40 Microplate uses

specially designedhserts made from

cyclic olefin copolymer QOQ¢ for

crystallization experiments. These

Inserts provide good thermal contact to the metal heat exchangers of the
TG40 Microplate. Each Insert has eight (8) wells for crystallization reagent
and protein sample drop. Themaximum volume that the reageritarge)
wells holdis 60pL however for protein crystallisation we recommend using
two thirds of the total volume (4QuL The protein (small) wells hold 3pL.
Each experiment requires five (5) inserts.

Plastic Lid The plastic lidits over the top surface of the TG40 Microplate
and can be used to reduce condensation argtovide additional
temperature stability.
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2.2 TG40 Microplate Details

Power/Reset Switch

Located on the righband side of the o=

TG40 Microplate is a small, recesse _ —", "',
button that can be used to turn the AT e
TG40 Module on ooff. Use a pen to ’:’ a0

activate the button by pushing
against it

. . . W (! /|/||'/
The Microplate will automatically | /-';/ L
switch on when it is docked and the \ \
main power switch at the back of the \ Power/Resef

docking station is switched on. ;
- Switch

To turn off the TG40 Microplate for

storage or when a experiments are being conducted, make sure that the
plate is either undocked or the main power switch at the back of the
docking station is in the off position. Then push the Power/Reset Switch.

This switch can also be used to reset the TG40 Microplateslear
experiments that were previously loaded.

To reset the device push the button and keep it pressed for 3 seconds,
then release.

8 Centeo Biosciences Ltd
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Status Indicator Lights

There are three indicator lights on the front of the TG40 Microplate
module. These lights indite the following (from left to right):

i

Control inactive

Temperature Battery Power
Docked: Battery
Temperature .
control active and fully charged Running on
Solid Green . Undocked: external
temperatures in
Battery Charge Power
range S50%
Flashing Green Dockgd:Battery
charging
Undocked: Noncritical
Solid Red Temperature out | gattery Charge < | error
of range 50%
Set points not Undocked:
Flashing Red P Battery Charge < | Critical error
reached
10%
Off Temperature No Battery Running on

battery power

Centeo Biosciences Ltd
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3 Initial Setup

3.1 Set up the TG40 System

Connect Docking

. . N A _— 8
Station to Electrical e
Power (Mains) | &
Unpack the docking station, et Power

Connection Power switch

power supply and USB-Serial bl
cable. Plug the power supply
into the connector on the back
of the docking station. Connect
the power supply to mains
power. (The power supply will
automatically detect the mains voltage (from 100VAC40VAC) and

supply the correct output to the docking station. Ensure the power switch

2y GKS NBIN 2F (G4KS ¢Dnn R2Oloagta &l i
connect the USBo-Serial adapter cable yet.

3.2 Place TG40 Microplate in Docking Station.

Place the TG40 Microplate in the Docking Station, aligning the contacts on
the TG40 Microplate with the connectors on the Docking Station. Using the
switch on therear of the docking station, turn on the power. The status
lights on the front of the TG40 Microplate will illuminate and the heat
exchange fans will be heard.

3.3 Install the TG40 Control Centre Software

The TG40 Control Centre software runs on a PC withwWhiredows XP,
Windows Vista or Windows 7 operating systems. Open the CD case and
NBY2@S G4KS /5 tFr0StftSR a¢Dnn /2y 0NRTE

Please note that Microsoft Windows operating system administrator
access is required to install the software.

10 Centeo Biosciences Ltd



TG40 User Manual -

Insert this CD into the PC that will control the TG40 System and install the
software. The software will autorun on loading, but if it does not, click on
Gaé / 2YLJziSNE ard ronsei®StheR@ract diivg.LJ

{ St SStdllbaé | YR wdzy U dtware.y Aatd that duing S & 2
installation there will behree (3)programs installed on the PC.

1. TG40 Control Centre software

2. FTDI USB to Serial Driver

3. Microsoft® .NET Framework &P1

4,
The .NET Framework 3.99P needed for the Control Centre Software to
run. Please note that most Computers will have the .NET Framework 3.5
SPilalreadyinstalled.

LY GKS ¢Dnn {eaisSy ¢éAaff 0SS dzaSR 2y Y.
be installed on each of them. When the installation is completed, remove
the CD fromfhe drive. Do not start the software yet.

3.4 Connecting the TG40 System to a PC

Connectthe USB-{ SNA I f Ol of SQa ! {. LXdza G2
Connect the Serial plug to the Docking Station.

In the icon tray Windows will indicate that it has foundw hardware and

GKFG AG Aa AyadrttAy3a GKS RNAGSNE F20

3.5 Using the TG40 Control Centre ®ftware

Check that power lights on the TG40 Microplate and Docking Station are
illuminated and that the USB-Serial cable is properly connected.

From the Windows Sart menu select-> Centeo Biosciences> TG40
Control Cemte. When the program is rurfor the first time after
installtion, it will bypass the login screen and the main screen will appear
as shown the next page

Centeo Biosciences Ltd 11
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TG40 Control Centre g = @

File  Experiment Tools Help

TG40 Status - AD24

ﬂ-?_— [.J piate Connected: Connected
CENTEO % 8 ot
biosciences [] BatteryStatus:  Charging
|| Battery Charge: 100

0 CBM1010003

Summary Graph General Ramps. | Logs

If
Current
MIN Set Point MAX
Row§5
If
i

21.8°C
1640

Row 4

22.0°C

Row 3

21.9°C

Row 2

22.0°C

Row 1

|5

22.3°C

When anexperimentis running, you can exit the main window attte
program will continue running inside the system tray.

To restore the Main windowjght click on the icon ithe Windows $stem
Trayarea You can aldog on or off, or to shut down the progm from the
System Tray iconDo not start multiple instances of the control center
through the program menu.

o@O v, 1256

During startup of the Control Centrehie software will look to see if a TG40
System is connected to the PC. It may take a couple of minatésate
the TG40 System and update the status on the screen.
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LT GKS ¢Dnn AayQi RSi{SOTOORS SETTNGSI

and select the COM port that the device is connected to.

If you do not know the COM port select the next entry ie fist. Repeat

this procedure until the TG40 is detected. Usually there are only 1 or 2

items in the list.

Centeo Settings

COM Port
I?!ggse select the COM Port the TGRID is connected to. ] )
|COM1 v

Polling Multiple

The temperature from the TG40 is recorded every 3 seconds. The data will be
plotted on the graph and stored every 3 seconds times the multiple here. Please
note that small multiples will result in very large data files.

i

v

Temperature Error Threshold
Please enter the number of degrees +/- the set point temperature before the user
is warned about the temperature being out of range.

.0 +| 05-20

[ ok ][ cancel ]| apok

If you have tried all COM ports in the list and the TG40 is not detected,

make sure that the TG40 is powered on and the data cable is connected.

Follow the procedures in the Operation section to create temperature

controlled experiments with the TG40 System.

Centeo Biosciences Ltd
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4 Operation

The TG40 System operation is managed through the TG40 Control Centre
Software. The Control Centre Software provides continuousistapdates

from the TG40 Microplate and enables programming of temperature
control operations.

4.1 Setting Up Crystallization Experiments with the
TG40

Before setting up your first experiment with the TG40, please read the
Overview below to understand the pcess requirements.

Overview of Crystallization Experiment with TG40
System
For best results, follow these steps to set up the experiment.

1. Ensure that the TG40 Docking Station is connected to power and

the PC.

Define an experiment using the TG40 Con@ehtre Software.

3. Place an Insert into each of the five (5) rows of the TG40
Microplate.

4. Using a piptte or automated liquid dispensing sysetnad
reagents and proteins into the wells.

5. Seal the inserts to prevent evaporation using sealing @pe
sealingsheets

6. Return the TG40 Microplate to the Docking Station.

Start the experiment.

8. Remove TG40 from Docking Station at regular intervals to observe
crystallization. The battery will maintain the set temperatures for
at least 30 minutes during observation®t&n to Docking Station
after imaging to maintain charge on battery.

n

™~

4.2 Temperature Control Operations

Reagents and protein drops can be added to the TG40 elibéore or
after starting the experiment. In either case it is advantageous to set up
the experinent before proceeding to the liquid handling.

14 Centeo Biosciences Ltd



TG40 User Manual -

Start the TG40 Control Centre Software

Start the TG40 Control Software and Login. The default login is admin and
does not require a password.

CENTEO 2

biosciences

¢

/
)

alN

)

(

Username | admin

Password |

l Login ][ Cancel ]

When the software starts for the first time after installatiothe login
screen is bypassed.

Summary Status Screen

After login, you will see the Summary status screen. This screen shows the
current status of the TG40 System, including:

e Plate connectivity

e Battery status

e Battery charge

e Current temperature reading ofagh row

Check to make sure that the TG40 Microplate module registers as

G02yySOGSRe Ay (GKS az2FGsFNB 0SFT2N5
experiment.
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Guidelines for setting up the temperatures of the
TG40

The temperatures of the rows of the TG40 must $et according to the
desired operating temperaturesAn ambient temperature of 20°C is
assumed, which is the highest ambient temperature at which row 1 can be
set to 4°C.Here are the temperature setting guidelines. Note that the
limiting temperature inthese cases is the sebint of Row 1, the coldest
row.

Operation between4°C and 9°C

When Rowl is set between 4°C and 9°Gettemperatures of rows 2 to 5
have to be higher than that of row In addition the temperature
difference between the rows has e 4 degrees.

Operation betweenl10°C and 50°C
When Row 1 is set between 10°C and 50°C, then the:

Minimum interval between rows: 0°C
Maximum interval between rows4°C

Note that asthe ambient temperature changeshe temperature setting
guidelines bange. For examplehen the ambient temperature is reduced
to 19°C, then row 1 can be set to 3°C.

The absolute temperature range the TG40 camtrol is 1°C to 60°C
however the entire range is not accessible in a single experiment

16 Centeo Biosciences Ltd
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4.3 New Experiment Wizard

From the File menu select New to s

up an experiment. This starts thd [
New Experiment Wizard. New  ctinN |

Import Ctr+1 O ﬁi:
Name the experiment R

When the New Experiment wizarg
starts, give the experiment a name
enter any descriptive information v
GKFG A& dzaASTdzZ = yR Of AO0]1 abSEl¢®

New Experiment Wizard m

New Experiment Wizard

Summany

Step 1 - General
Experiment Name:
[Experiment 1
Experiment Description:
o05/01/2000
My Experiment]

Define Temperature Control Operations

The next screen in the New Experiment Wizard controls the temperature
settings. Enter the ambient temperature in the laboratory where the TG40
System will operate. While the TG40 module will actively measure the
ambienti SYLISNI (6 dzZNB RdzNAy 3 2LISNI A2y X GKS
define the operating range. Next decide what temperature control
operation to select.

1. Set all channels to same temperature
2. Operate exclusive above ambient temperature
3. Operate above and beloambient temperature

Centeo Biosciences Ltd 17
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Click Next to go to the next screen.

New Experiment Wizard @

New Experiment Wizard

Step 2 - Temperatures
Average Ambient Temperature: | 20 O Set all rows to the same temperature.

O Dperate exclusively above ambient temperature. (&) Operate above or below ambient temperature.

Row Temperatures

120 20 | 280
16.0 s 240
120 [12 ‘ 200
80 s 16.0
40 4 | 120

Define Temperature for each row

Temperatures for each row must be entered next. The temperatures must
be within the specified temperature range of 180°C and within the
range specified by the ax and min temperatures shown next to each row.
Note that the entire TG40 range cannot be covered in a single experiment.

Note that any given row can only be set to temperature between the
maximum and minimum temperatures shown for that row.

18 Centeo Biosciences Ltd
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Describe wells for the experiment

Each well can have a useful description of the protein and reagents used
for the experiment. Use this screen to enter any desired and useful data
for the wells. Note that this is optional, and can be skipped by clicking
& C A ¥ Acanfplete the2setup.

New Experiment Wizard @

New Experiment Wizard

‘well Contents
Wells

0.1 M Nade

- N W Ao,

A B C D E F G H
‘well Contents
Please enter the description of the contents of this well.
[01 M Nate pH 4.8 Lysozyme

The New Experiment Wizard is now complete. The experiment has been
saved and can be started when desired.

Centeo Biosciences Ltd 19
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Start the Temperature Control Experiment

To start an experiment, select the experiment in the selection pane on the
left of the screen, then go the top menu and select Experiment and Start.

Note that the Summary Tab provides complete system status, indicating
that the TG40 Microplate is connected, the Status is OK and the battery is
charging. The current temperatures of eaaid the experimental sepoint
temperatures for each row are shown also.

Note that the experiment can be started eithdrefore or after the
addition of reagents and protein drops.

If you desire to have the TG40 rows at the set temperatures prior tongddi
the reservoir reagents and the protein drops, start the experiment and
allow time to reach the set temperatures. This will takés 3ninutes,

20 Centeo Biosciences Ltd































































