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Section 1
System Components/Packing List

The retrofit kit for theiQ Optical Moduleis shipped with the following components:
* iQOptical Module

e Optica lid

*  Optical system power supply

* Optical system power supply cord

*  Optical Module support bracket

e Seiad port cable, RS-232, male-to-female

» Paralld port cable, IEEE 1284, mae-to-male, 6-feet
» Filter Ingtallation Tool/Removal Tray

o #6 x ¥4 Phillips screws (2)

* 10-32x 7/8 socket head screws (4)

» Ball end hex driver (5/32")

* CD-ROM withiCycler iQ Software

e Optical Module Installation Guide

e Optical System Instruction Manual

*  Sodium fluorescein (ImM)

*  96wel PCR plates

*  Warranty Card

» Declaration of Conformity

» Haogenlamp

*  Optical Quality Sealing tape

» TapeApplicator

Thefollowing areinstalled in the Optical Module:
» Filters (490DF20 and 530DF30)

» Filter blanks (10)

For each ingstallation, you will need to provide a Phillips screwdriver.



Section 2
Installing the Optical Module

Installation consists of two steps:

1. Modifying theiCycler reaction module with an optical lid.

2. Mounting the Optical Module onto the optical lid.

Figure 1 shows how the system will look when the retrofit is completed.

Optical Module

Optical Lid

iCycler Chassis

Fig. 1. iCycler iQ Real Time PCR Detection System.

2.1 Preparing the Reaction Module

The reaction module shipped with the iCycler thermal cycler must be modified with an
optical lid beforeit can be used with theiQ Optical system. The following figures show how
to replace the top of the reaction module.

Note: Remove all samplesfrom the unit and disconnect the power cord from the chassis.

2.1.1 Removing the Standard iCycler Lid from the Reaction Module
To remove the top of the reaction module (see Figure 2):
1. Unplug the power cord from the iCycler Thermal Cycler.

2. Lift up on the handle and move the lid back, exposing the sample block and the green
latches on both sides of the unit.

3. Removeall samplesfrom theiCycler.



4. Using your index fingers, lift both of the green latches up. Push the green latches as far
back as possible until they are in contact with the reaction module lid.

5. Hold the handle of the reaction module and lift it up and out of the chassis. Gently place
the module down on a clean, flat surface.

Handle
[ j& D
= Lid
/ / \ \ \\ Sample Block

Latch
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Baffle

Screws (2)

Fig. 2. Removing the Lid from the Reaction Module (front view).

6. Push the green latches down and move the lid forward 67" (16-18 cm) exposing the
ribbon cables at the back of the reaction module.

7. Gently remove the cable from beneath the plastic retainer.

8. Using a Phillips screwdriver, remove the two screws, washers, and spacers behind each
of the clips by the ribbon cables (see Figure 3).

9. Unplug the ribbon cables by pushing the blue clips backward and out of the plug.

10. Removethe baffle on the front of the reaction module by |oosening the two screws on the
front 1-2 turnswith a Phillips screwdriver (see Figure 2). It is not necessary to removethe
screws. Push up on the baffle to removeit.

11. Hold the cables up and dide theiCycler lid forward and off of the reaction module.
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Fig. 3. Disconnecting the Ribbon Cable Between the Lid and the Reaction Module (rear view).

2.1.2 Installing the Optical Lid on the Reaction Module

To attach the optical lid that is designed for use with the iQ Optical system, reverse the
procedure discussed above.

1. Holdtheoptica lid in one hand and the ribbon cablesin the other. Side the optical lid onto
the tracks of the reaction module from the front.

2. Plug the two ribbon cablesinto the sockets on top of the reaction module; they click into
place (see Figure 3.)

3. Slideribbon cable gently back under plastic retainer.

4. Replacethetwo screws with spacers behind each of the ribbon cables and tighten with a
Phillips screwdriver. Thelid should dide freely aong the track without binding the cables.

5. Pushtheoptica lid backwards, replace the front baffle and tighten the screws (see Figure 2.)
Push the baffle down with gentle force to seat it. Check that it is flush with the bottom of the
reaction module.

6. Pushthediding rear cover on top of the chassis asfar back asit will go (see Figure5.)
7. Push the green latches on the reaction module up.

8. Lift the reaction module up by the handle and install onto the chassis; be sure the rear of
the reaction module goes over the front lip of the diding rear cover. Put the green latches
and then the lid handle down.



2.2 Installing the Support Bracket

A support bracket with roller is provided for the Optical Module. Thisis mounted to the
rear of theiCycler thermal cycler as shown in Figure4. Using the two 4" #6 Phillips screws,
adjust the height of the bracket so that both of the screws are approximately in the center of
the dots on the bracket. Tighten the screws firmly.

Fig. 4. Attaching the Support Bracket to the Thermal Cycler.

2.3 Mounting the Optical Module
The Optical Module mounts directly to the top of the optical lid, as shown in Figure 5.
Caution: Use care not to fingerprint the 45-degree mirror at the front of the Optical Module

during ingtallation. If fingerprinted, the mirror can be cleaned using acohol and an optical
wipe, while wearing latex gloves to prevent skin oils from contaminating the mirror.
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Fig. 5. Mounting the Optical Module.
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Placethe 4 10-32 x 7/8" socket head screwsin the holes on the base of the Optical Module
(seeFigure 5).

Place the Optical Module on top of the optical lid so that the screwsin the Optical Module
are aligned with the screw holesin the optical lid. Theroller on the support bracket should
be supporting the back of the Optical Module.

Tighten the four socket head screws three to four turns using the ball end hex driver
provided. Be sure the Optical Module is centered on the optical lid, then tighten each of
the screws evenly.

The Optical Module and lid should dlide freely with one hand. If it does not, readjust the
height of the support bracket.

Note: TheiCycler requires approximately 8" (20 cm) of clearance behind the chassisfor
movement of the Optical Module.

This completesthe retrofit procedure. Refer to the user manual for detailed instruction on

how to set up and use the iCycler iQ Rea Time PCR Detection System.



Section 3
Connecting to the Computer
At theright side of the Optical Module are two connectors (see Figure 3.1):

* Round 9-pin power connector: This provides power to the Optical Module via the
optical system power supply.

» Paralld-port connector: Thisusesacablethat is 25 pin male-to-male and connectsto the
computer. The computer requires an | EEE 1284 compatible, 8-bit bi-directional, or EPP
type, parallel port. Data are transferred to the computer viathis cable.

At theright rear corner of the reaction module is a single connector.

* Miniature phone plug connector: This senses when the handleislifted. When the handle
is lifted, the emission filter wheel shifts to the home position, blocking light to the
intensifier and the CCD detector.

At the left rear corner of the iCycler thermal cycler isasingle connector.
» Seia connector: TheiCycler Program directs the operation of theiCycler viathis cable.

Power Connector

Parallel Port Connector

N\

—— On/Off
Switch

Miniature Phone Plug
Connector

Fig. 3.1. Side View of iCycler iQ Real-Time Detection System showing cable connections.

To connect the system cabling:

1. Beforeattaching cables, turn off al power to the system; close the reaction module by did-
ing the lid forward and pressing the lid handle down.

2. The optical system power supply unit is connected to the iQ detection system by two
cables, one ending with around, 9-pin connector and the other with aminiature phone plug
connector (interlock connector). Connect the Optical system power supply to the Optical
Module and Reaction Module asfollows.
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5.
6.

a.  Attach the 9-pin connector by pushing it into the 9-pin plug on the right rear of the
Optical Module and tightening the collar.

b.  Undo the black latches on both sides of the Optical Module by moving the rear of
the latches outward and forward with the middle and index fingers of each hand.
Slide the rear housing backward 2—3" (68 cm); the 9-pin plug will stop its
movement.

c. Insert the miniature phone plug into the jack on the right side at the top of the
reaction module and immediately bel ow the Optical Module.

d. Movetherear housing forward and re-attach the latches.

Connect the power supply cord to the Optical system power supply. Plug the power cord
into awall outlet or power strip. Note: The power cord for the computer, the power cord
for the iCycler chassis, and the power cord for theiCycler iQ Real Time PCR Detection
System should be plugged into the same circuit to avoid noise from the grounds of
separate circuits affecting RS232 communications. A power strip isaconvenient way of
doing this.

Attach the 25-pin parallel port cable to the parallel port on the right side of the Optical
Module immediately below the 9-pin cable.

Attach the other end of the parallel port cable to the parallel port on the computer.
Attach the serial cable to the back of the iCycler and to the serial port on the computer.

This compl etes the cabling procedure.

Section 4
Installing Filters

The iCycler iQ detector is shipped with filters and filter blanks already in place in the

filter wheel. All filters are mounted in filter holders (see Figure 4.1). Each position on both
filter wheels must have either afilter or filter blank installed in order to avoid possible
damage to the detector. Position 1 of both filter wheelsis dedicated to filter blanks and may
not be changed. TheiQ detector is shipped with a set of filtersfor fluorescein are in position
2 of both filter wheels, and the remaining positions are filled with filter blanks.

Y ou should insure that the filters and blanks are in their correct positions.

T T~ T

TOP VIEW

Filter or
Filter Blank

SIDE VIEW

Fig. 4.1. Filter in filter holder.



1. Turn off the power to the Optical Module.

2. Release the two black latches on each side of the Optical Module. Slide the housing
backwards 2-3" (5-8 cm), exposing a black case, the filter wheel housing. It is not
necessary to remove the housing or cables.

3. Remove the two rubber plugs on the top of the filter wheel housing by pulling them
straight upward. These plugs shield thefilter wheels. The excitation filtersare located in
the dot on theright side of the instrument; the emission filtersarelocated inthe dotinthe
center of the instrument (see Figure 5.2). The tops of the filter blanksin position 1 (the
"home" position) should be visible in the slots containing both the excitation and
emission filters; the number "1" should be visible in the dot on each side of both filters.
Changing both types of filtersis similar.

4. Turnthefilter whedlsto the desired positions using the ball end hex driver. Aslong asthe
power to the Optical Moduleis off, thefilter whedsmay beturned fredy in either direction.

5. Toremoveafilter, grasp it on both sideswith thefilter removal pliers and squeeze thetab
in; gently pull the filter up and out.

6. Toinsert afilter, grasp the filter with the pliers and insert it into a vacant dot. For the
excitation filters, the tab on the filter is toward the front of the instrument. For the
emission filters, the tab on the filter is toward the right of the instrument. Be sure that
every position in thefilter wheel has either an excitation or emission filter or afilter blank.
Record the position of filtersto compar e later with the plate setup. (See Section 4.2
and Section 7.1.)

7. After thefiltersor filter blanks have been inserted, replace the rubber plugs over the dlots
of the filter wheels.

8. Move the camera housing forward and re-attach the latches.

Emission
Filter Wheel

— Slot with Excitation
Filter Wheel

Fig. 4.2. Installing the filters.



Section 5
Loading Software and Firmware

Installing Software

1
2.

Insert the installation CD into your CD-ROM drive.

If the CD does not begin installation automatically, then click on Start and then select
Run.

Enter the drive letter for your CD-ROM drive followed by a colon, backslash, "setup”
and click OK. E.g., if your CD-ROM driveisdrive D, then you would enter D:\setup and
then click OK.

Y ou can respond Next to al prompts except when the installation program prompts for
your name, company and serial number. Y ou must enter something in each of thesefields;
we suggest entering the last three digits of the camera serial number in the last field.

The installation program will create afolder called Bio-Rad in the Program Files folder

and below that, another folder named iCycler. The executablefileiCycler.exe will be placed
intheiCycler folder. Y ou can start the software by using the Windows explorer to find thefile
iCycler.exe or you can launch the program from the Start menu.

Several more folders are created inside the iCycler folder: Ini, Emulate, Release and Userl.

The Ini folder contains the iQconfig program used for adjusting the mask and collecting
well factors. It also containstheinitial mask and factor files: Mask96.ini and Factor96.ini.
The files TCL.ini and SDD.ini are also present in this folder; these files contain
configuration information for theiCycler program. TheiQconfig program requiresthat the
mask96.ini file be present in the Ini folder beforeit can run.

Inside the Emulate folder are three files: Remote.dll, Ted.dll and Usage.txt. If you want
to emulate protocol execution and data collection, but are not connected to aiQ
Detector, copy these versions of Remote.dll and Tcd.dll into the Windows System
folder of your Windows 95 or 98 applications. For Windows NT users, copy thesefiles
into the Winnt System32 folder. This same information is provided in the Usage.txt file.

The Release folder contains versions of the Remote.dll and Tcd.dll filesthat are necessary
for the software to communicate with the iQ Detector. During installation, copies of these
fileswill be placed in the Windows System folder automaticaly. If you want to run the
emulation program without a detector, you must first copy the files from the Emulate
folder into the Windows System folder. If you later reconnect the Detector, you must
replace the Remote.dll and Tcd.dll files with the versions in the Release folder. This
information is aso provided in the Usage.txt filein the Release folder.

The Userl folder is where plate setup and protocol fileswill be saved.

Upgrading the Embedded Firmware. The firmware resident in the iCycler base must be
upgraded to the latest version in order to work properly with the iQ Detector. The upgraded
version of thefirmware and a utility for loading it are on the Installation CD-ROM. Y ou must
first create a new folder for the update utility and the new version, copy them from the
CD-ROM to the folder and then run the utility.

1
2.

Power up theiCycler.

Use the Windows Explorer to create a new folder on the C drive. Name the folder
Upgrade.

Insert the CD-ROM into the drive.
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4. Open the CD-ROM directory and open the Utilities folder. Open the folder called

Firmware Upgrade and copy the files Upgrade.exe and icycupdt.bin to the Firmware
Upgrade folder.

From the Explorer, open the Upgrade folder on the C drive and double click on
Upgrade.exe. The utility will open and automatically download the new version of the
firmware over the seria port.

When the upgrade is complete, a message will be displayed telling you that the upgrade
has been successfully completed. You must turn the iCycler off and back on to
implement the new version of firmware.

Section 6
Adjusting the Mask

It is necessary to align the optical unit over the reaction module whenever any of the

following occur:

anew Optical Moduleisinstalled,

the software is rel oaded,

the system ismoved or subjected to a shock.

This procedure involves adjusting the "mask” that defines the area of the CCD assigned

to each of the 96 wells. The mask is a software template, stored in the mask96.ini file, with
96 "holes" which overlay the CCD. The mask identifies the location of the wells relative to
the CCDs. The mask adjustment procedure centers each of these holes over the wells of the
plate.

1
2.
3.

The process of adjusting the mask requires:
Capturing an image.

Optimizing the DC offset.

Positioning the individual masks.

All these operations are carried out using the utility iQconfig.

Typicaly mask adjustment is done at initial installation and will not require adjustment

unless theiQ Detector isremoved, or if the instrument is moved.

6.1 Capturing the Image

1

Make an appraopriate dilution (15-50 nM) of sodium fluorescein and diquot 50 W into each
of the 96 wells. Place the plate inside the iCycler reaction block and close thelid.

From the Start menu, select iQconfig or use the Explorer to open thefile
c:\Program Fil es\ Bi o- Rad\i Cycl er\ I ni\i Qconfi g. exe

Thisbrings up theiQ Configuration window and two dialog boxes: the Image dialog box
and the Gain dialog box (see Figure 6.1.)

11



T e

Fig. 6.1. iQ configuration window, showing the image, gain, and filter positioning dialog boxes.

3. Fromthe menu bar at thetop of the screen, select Filter s, and then select Positioning. This

brings up the Filter Positioning dialog box (see Figure 6.1).

In the Filter Positioning dialog box isa Cam Filter box and aLamp Filter box. The Cam
Filter box is for positioning the emission (camera) filter; the Lamp Filter box isfor
positioning the excitation (lamp) filter.

a In the Cam Filter box, click Home and then select the radio button for
position 2. If the filter returns to blank when you select position 2, check the
interlock connector at the Reaction Module to be sure that it is properly attached.

b. Inthe Lamp Filter box: click Home and then select the radio button for position 2.

From the menu bar at the top of the Image dialog box, select Expose. This displays the
Expose: Image dialog box (see Figure 6.2).

In the Expose: Image dialog box, select an exposure time of 320 ms, then click Expose.
Animage of the calibration plate will be displayed in the window (see Figure 6.2.)

12
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Fig. 6.2. iQ configuration window with a calibration plate image and the expose image dialog box.

6. From thetool bar at the top of the Image dialog box, select Tools, then select Zoom.
Click with the left mouse button on the calibration plate image to increase the size of the
image; click with the right mouse button to reduce the size of theimage. Usually two left
clicks of the mouse button increases the image to a size sufficient to adjust the mask.
Increase the size of the Image dialog box to fill most of the window using the sizing
function at the bottom right corner of the Image dialog box. Use the scroll barsto center
the image.

7. To turn off the zoom feature, select Tools from the Image dialog box menu bar, then
deselect Zoom.

6.2 Set the DC Offset

The DC offset controls the camera bias and affects the intensity of each pixel. When the
DC offset is set properly, you can place the cursor on points in the dark area, surrounding
the image of the 96-well plate, and the pixel values will be in the range of 40-70 counts.
Y ou can check the pixdl intensity by looking at the bar at the top of theimage: the X and Y
coordinates of the cursor are displayed along with the intensity (1) of the pixel underneath
the cursor.

Y ou can also assess the setting of the DC offset (bias) from the Gain box. The Gain box
presents the distribution of the pixel intensity in a histogram with intensity ranging from 0 to
1023, bottom to top. The White line at the top shows the white level (1023 counts) and the
Black line at the bottom shows the black (0O counts) level. The width of the
histogram correlates with the number of pixels at each level. There is always a large peak
very near the black line at the bottom of the Gain box. The goal of adjusting the DC
offset isto set it so that the black line cuts across the histogram about 1/3 of the way down the
large peak. Seethe figures below:
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When the DC offset is set properly:
e TheBlack and Whitelines are as far apart as possible.

e TheBlack line cuts the large peak in the histogram about 1/3 of the way down from the
peak.

» The mgority of pixels outside the image of the 96-well plate are in the range of 40-70
counts.

To set the DC offset:
1. Doubleclick inthe DC offset field in the Expose did og box. Typeinanew DC offset.
2. Click Expose and look at the histogram in the Gain box.
3. Continue adjusting the DC offset until it is optimized.

~««—— White line

-« Blackline

Before capturing an image.

_Aoset | dam | |_Pwsst | Awte |_Poast | fute
_Imvert | Expand | |_bwvert | Exprad |_twmr | Exprsd
DC offset too high. DC offset too low. DC offset correct.
Black line is too close Black line cuts peak
to White line. too early.



6.3 Positioning the Mask

Every time data are collected, two separate readings are taken for each of the 96 wells: the
inner reading and the outer reading. Theinner reading isthe average of all the pixelsinthe area
defined by the mask as the inner well region. The outer reading is the average of al the
pixelsin theregion immediately surrounding the inner well region and represents background.
The net reading for awell is the difference between the inner and outer reading for that well.
The area of each well inner and outer is defined by the mask file. It is from the net readings
in each well that the PCR Amp Cycle plots are created and thresholds cycles are determined.

1. From the Image menu bar, select Toals, then select Mask Editor. An Open diaog box
will appear showing filesin the Ini folder. A file called mask96.ini should listed bein
thedialog box. If itisnot, locateit in:

c:\Program Fi | es\ Bi o- Rad\i Cycl er\ | ni\ mask96. i ni

2. Doubleclick onthenmask96. i ni file. The Mask Editor dialog box will open and two
concentric squares will appear around the lower left well (see Figure 6.3). The Row and
Column text boxes on the right side of the Mask Editor dialog box indicate the well
position. Note that the image is upside down and in Figure 6.3 well Al appearsin the
lower left corner. The column on theleft side of the Mask Editor didog box showsthe size
of the mask over well A1l. Theinner squareis 8 x 8 pixels and the outer square is
16 x 16 pixelsfor each of thefour corners. For dl other wells, theinner squaresare 9 x 9
and the outer squaresare 17 x 17.

When the mask is correctly adjusted, the entire image of the well should be within the
inner boundary. The area between the inner square and the outer square is used for
determining the background for ca culations made during dataanalysis. Do not adjust the
sizesof theseinner and outer boundaries.

T R EEE R B
R EEREEREEREEREER.
B R E E E B B
& B B & & B B N
T EEEEREE

Fig. 6.3. iQ configuration window with the calibration plate image showing a mask over well A1 and
with the mask editor dialog box.
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3. Toadjust the masks over al of the plate wells at one time, use the Global buttonsin the
Mask Editor dialog box. Select the Show All button. Maskswill appear over each of the
wells of the calibration plate (see Figure 6.4). The masks may be moved asagroup, L eft,
Right, Up, and Down, by selecting each of those buttons. Adjust the mask position until
every well isapproximately centered within an inner square. (Note: When the full mask
is displayed, the inner boundary of most of the wells is discernable; the outer boundary
appears distorted because of the overlap between adjacent outer boundaries.)

4. Under Glabal, click the Auto Position button. The program will automatically center the
masks over each of the 96 wells then display the results. For best results, click Auto
Position again. (Note: To check the position of any individual well in the Mask Editor
dialog box select the Show One button, then select the up and down arrows in the
Column and Row text boxes to move the mask to the different wells. Y ou can adjust the
position of an individua wells by using the up and down arrows in the X-position and
Y -position boxes. Alternatively you can drag the mask to its new position. Thereisaso
an auto adjust feature for individual wells.)

5. When finished, click Save in the Mask Editor dialog box. This automatically saves the
changes to the Mask; the Mask Editor dialog box will disappear. Select the Cancel
button to escape without saving the changes.

Fig. 6.4. iQ configuration window with masks centered over the 96 wells of the calibration plate.
Note that not all of the inner and outer boundaries are displayed on the screen.
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Section 7
Collecting Well Factors

Well factors must be collected prior to every run. The well factors serve as a control for
any variations within the iCycler iQ detection system.

Note: The protocol for collecting well factors assumes that the mask is set correctly. Normally
amask isonly set once, and is not adjusted unless the iQ Detector has been removed and
replaced or if theiCycler ismoved. Refer to Section 6 of Appendix E for instructionsto adjust
the mask.

The steps to collecting well factors are:

1. Power up theiQ Detector and allow it to warm up for 30 minutes before collecting well
factors.

2. Prepare a plate with 50 gl of 15-50 nM fluorescein in each of the 96 wells, or reuse a
previously prepared plate.

3. Cyclethe plate briefly between 95 and 60C.
4. UsetheiQconfig utility to:

A. Capture animage.

B. Optimizethe DC offset.

C. Collect well factors.

7.1 Preparing a Calibration Plate

The calibration plate contains 50 Yl of optimally diluted iCycler iQ Fluorescein Cdlibration
Dye (catalog number 170-8780). The optimal concentration of the dye will result in astrong
image at 640 or 320 ms exposure. During the installation process the optimal dilution will be
determined and may be used for each subsequent calibration.

The calibration dyeis supplied asa1l mM solution.

1. In 1.5 ml microfuge tubes, prepare two successive 1:50 dilutions of the 1 mM
fluorescein stock solution:

Calibration Dye Water  Final Concentration
Dilution 1 10 pl, 1 mM (dye) 490 pl 20 pM
Dilution 2 20 pl, 10 uM (Dil 1) 980 pl 400 nM

17



2. In a 10-15 ml plastic disposable polypropylene tube, prepare a dilution of the
400 nM solution:

Calibration Dye Water  Final Concentration
Dilution 3 300 pl, 400 nM (Dil 2) 7.7 ml 15 nM
or
500 ul, 400 nM (Dil2) 7.5 ml 25 nM
or
800 pl, 400 nM (Dil 2) 7.2 ml 40 nM
or
1.0 ml, 400 nM (Dil 2) 7.0ml 50 nM

3. Pipette 50 yl of the dilute calibration dye into each well of the 96 well Thin Wall
PCR plate (catalog number 223-9441).

4. Pressapiece of theiCycler iQ Optica Quality sealing tape (catalog number 223-9444)
onto the 96 well plate.

Note: You may reuse your calibration plate indefinitely, but you must put a new piece of
sealing tape on the plate each time and briefly centrifuge it so that the liquid is at the bottom
of the wells without bubbles or condensation on the sides of the tube.

7.2 Cycling the Calibration Plate
1. Insert the prepared calibration plateinto theiCycler.

2. From the front panel of the iCycler, program the following conditions (see the iCycler
Instruction Manual, Section 2.3.2).

Cycle Repeats Step Temp Dwel Time

1 3 1 95 00:30
2 60 00:30
2 Hold 1 60 0

3. Initiate the protocol and choose block or algorithm temperature determination.

7.3 Image Optimization

You must first capture an image of the calibration plate using the iQconfig utility. It is
critically important that none of thewellsin theimage contain saturated pixels. If there
are any saturated pixels at a 640 ms exposure, you may reduce the exposure time to 320 ms,
but do not decrease the exposure time below 320 ms. If saturated pixels till remain at 320 ms
exposures, you must use a more dilute concentration of fluorescein.

1. From the Start menu, select iQconfig or use the Explorer to open thefile.
c:\Program Fi | es\ Bi o- Rad\i Cycl er\Ini\i Qconfi g. exe

Thisbrings up theiQ Configuration window and two dialog boxes: the Image dialog box
and the Gain dialog box (see Figure 6.1.)

2. Fromthe menu bar at thetop of the screen, select Filters, and then select Positioning. This
brings up the Filter Positioning dialog box (see Figure 6.1).

3. IntheFilter Positioning dialog box isaCam Filter box and aLamp Filter box. The Cam
Filter box is for positioning the emission (camera) filter; the Lamp Filter box is for
positioning the excitation (lamp) filter.

18



a In the Cam Filter box, click Home and then select the radio button for
position 2. If the filter returns to blank when you select position 2, check the
interlock connector at the Reaction Module to be sure that it is properly attached.

b. Inthe Lamp Filter box: click Home and then select the radio button for position 2.

4. From the menu bar at the top of the Image diaog box, select Expose. This displays the
Expose: Image dialog box (see Figure 6.2).

Select an exposure time of 640 ms and click Expose.
6. Youmust now set the DC offset.

The DC offset controls the camera bias and affects the intensity of each pixd. When the
DC offset is set properly, you can place the cursor on pointsin the dark area, surrounding
theimage of the 96-well plate, and the pixel valueswill be in the range of 4070 counts.
Y ou can check the pixel intensity by looking at the bar at the top of theimage: the X and
Y coordinates of the cursor are displayed along with theintensity (1) of the pixel underneath
the cursor.

Y ou can also assess the setting of the DC offset (bias) from the Gain box. The Gain box
presents the distribution of the pixel intensity in a histogram with intensity ranging from
0 to 1023, bottom to top. The White line at the top shows the white level (1023 counts)
and the Black line at the bottom shows the black (O counts) level. The width of the
histogram correl ates with the number of pixelsat each level. Thereisawaysalarge peak
very near the black line at the bottom of the Gain box. The goal of adjusting the DC
offset isto set it so that the black line cuts across the histogram about 1/3 of theway down
the large peak. See the figures below:

When the DC offset is set properly:
e TheBlack and Whitelines are as far apart as possible.

« TheBlack line cutsthe large peak in the histogram about 1/3 of the way down from

the peak.
e The mgjority of pixels outside the image of the 96-well plate are in the range of
40-70 counts.
To set the DC offset:

1. Doubleclick inthe DC offset field in the Expose dia og box. Typeinanew DC offset.
2. Click Expose and look at the histogram in the Gain box.
3. Continue adjusting the DC offset until it is optimized.
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7. Oncethe DC offset is correct, take another exposure at 640 ms and check for saturated

10.

pixels. Asyou move the cursor over theimage, the X and Y coordinates are displayed at
the top of the image as well as the pixel intensity (labeled 1). Move the cursor over the
brightest pixels on theimage and make sure that the intensity is not more than 1000 counts.
If any pixels are saturated, then reduce the exposure time to 320 ms and check again for
saturated pixels. If you still have saturated pixels, then you must use amoredilute solution
of thefluorescein in the cdibration plate.

Once you can collect animage at 640 or 320 mswithout saturated pixels, double click on
the Exp Count field in the Exposure dialog box and enter 10. Click Exposeto collect and
display the average of 10 consecutive exposures.

When the image is displayed, go to the Tools menu and select Factor Generator.

The "Select Source Mask File" dialog box will open. Select thefile
c:\Program Fil es\ Bi o- Rad\i Cycl er\| ni \ Mask96. i ni
and click Open.
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11. The"Select Target Factor File" dialog box will open. Select thefile
c:\Program Fi |l es\ Bi o- Rad\i Cycl er\Ini\Factor96.ini
and click Save.

12. You will be asked if you want to replace the existing file. Click Yes to save the new
factor file.

13. Close the iQconfig application by clicking in the top right corner.
The system is now ready for operation.
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