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Start Here

Overview

About This Chapter This chapter describes the purpose of this manual and installation schedules and
checklists for different installations.

In This Chapter This chapter contains the following topics:

Topic See Page
Before You Begin 1-2
Installation Schedules/Checklists for Different Installations 1-3

Start Here 1-1



Before You Begin

Purpose of This
Manual

Installation
Procedures

Preinstallation
ChecKklists

1-2 Start Here

The instructions presented in this manual are intended to assist a trained Applied
Biosystems service engineer in the installation and performance verification of the:

¢ ABI PrisM® 7700 Sequence Detection System

4 TagMan card upgrade for the ABI PRISM 7700 instrument

¢ ABI Prism 7700 instrument and TagMan card upgrade

4 Upgrade of software and firmware on the ABI PRISM 7700 instrument

This manual may serve as a reference during installation.

For a thorough understanding of the instrument and the installation procedure, it is
essential to receive proper service training and refer to the ABI PRIsSM 7700 SDS
User’s Manual. If more detailed information pertaining to the service of the instrument
is needed, refer to the ABI PRisM 7700 Sequence Detection System Service Manual.

Use the following table as a guide for chapters to reference for specific types of
installations:

If you are installing the... Refer to... Install Time
ABI PRisM 7700 Sequence Detection Chapters 1-5, 7. 2 days
System
TagMan card only Chapters 1, 2, 4- 7. 1 day
ABI PRIsM 7700 Sequence Detection Chapters 1-7. 2.5 days
System software and the TagMan card
upgrade
SDS software upgrade Appendix F, “Software 10 minutes
Upgrade Install
Procedure.”

Before scheduling the installation, the customer should be contacted in order to review
the preinstallation checklist (see “Preinstallation Checklists” on page D-2).

Review the completed checklist before starting the installation in order to ensure that
everything needed to complete the installation is available. In some instances, the
installation can be started even though some preparations have not been made; this
decision should be made based on the experience of the service engineer and after
consulting the local service management.



Installation Schedules/Checklists for Different Installations

Suggested
Installation
Schedules

ABI PRISM 7700
Installation

The following suggested installation schedules are to be used as guidelines.
Experienced engineers may modify the schedules to complete installations more
quickly.

The ABI Prism 7700 SDS installation procedure will take approximately 2 days.
Check Off Each Item As It Is Completed

Verify that all equipment, chemicals, and supplies have arrived.

Check “ABI Prism 7700 Instrument Installation Kit” on page B-2 and “TagMan Card
Upgrade Kit” on page B-4.

Verify that all customer-supplied equipment and supplies needed to run the
chemical installation kit are readily available.

Refer to “Customer-Supplied Materials and Equipment” on page B-5 and
“Preinstallation Checklists” on page D-2.

Unpack and Setup the Power Macintosh®,

This should include reformatting the hard drive, reloading the Macintosh computer
operating system, and installing the Sequence Detection System software.

Unpack the ABI PrRisSM 7700 instrument.

Check the internal electrical connections on the ABI PRIsM 7700 instrument.

Test the ABI PRisMm 7700 instrument software/hardware functions.

Create a new Background file and a new Spectral Components file.

Prepare and run an installation tray using the chemical installation kit and
accessories from the packing kit.

Demonstrate to the customer the instrument operation using the Sequence
Detection System software, including Sample Setup, Thermal Cycler Conditions,
and Starting Runs.

Analyze the run from the previous day and determine if it passes the installation
specifications.

The customer should do this as part of their training.

Show the customer how to display Raw Data, Standard Curves, and Amplification
Plots.

Review data analysis procedures with the customer, including setting the threshold,
reanalyzing data, and examining the Experimental Report for statistical information.

Demonstrate system maintenance procedures.

Demonstrate Macintosh computer maintenance and file backup.

Fill out and send in all software registration cards and the installation postcard that
are found with the system.

These include the cards for the Macintosh computer software.

Read the MSDSs provided by the chemical manufacturers.
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TagMan Card The TagMan® Human Cytokine Card Upgrade installation will take approximately one
Upgrade Installation day.

Check Off Each Item As It Is Completed

Verify that all equipment, chemicals, and supplies have arrived.

Check “ABI Prism 7700 Instrument Installation Kit” on page B-2 and “TagMan Card
Upgrade Kit” on page B-4.

Verify that all customer-supplied equipment and supplies needed to run the
chemical installation kit are readily available.

Refer to “Customer-Supplied Materials and Equipment” on page B-5 and
“Preinstallation Checklists” on page D-2.

Create a new Background file and a new Spectral Components file.

Run an RNAse P installation tray to verify system performance.

Set up the ABI PRIsM® Card Filling station and vacuum pump assembly and verify
that the vacuum pump pulls the necessary vacuum for filling cards.

Analyze the RNAse P run and determine if it passes the installation specifications.

Install the card upgrade firmware and software.

Replace 7700 alignment pins if necessary.

Fill and run a card using human genomic DNA and Universal PCR master mix.
Before starting chemistry run, check 7700 exposure time for card data collection
and adjust if necessary.

Demonstrate to customer how to fill card and set up card run and how to determine
the proper exposure time for a run.

Analyze the run and determine if VIC dye layer passes the installation
specifications.

The customer should do this as part of their training.

Review card troubleshooting procedures: checking for/fixing vacuum leaks in filling
system, aligning card and adapters in the 7700 instrument, etc.

Fill out and send in the installation post card that is included in the installation kit.
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Safety

Overview

About This Chapter This chapter contains general safety information and guidelines for working in a
customer’s laboratory.

In This Chapter This chapter contains the following topics:

Topic See Page
Laboratory and Instrument Safety Requirements 2-2
Laser Safety 2-5
Laboratory Requirements 2-6
General Warnings 2-8
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Laboratory and Instrument Safety Requirements

Documentation User
Attention Words

Chemical Hazard
Warning

Chemical Waste
Hazard Warning

2-2 Safety

Five user attention words appear in the text of all Applied Biosystems user
documentation. Each word implies a particular level of observation or action as
described below.

Note Calls attention to useful information.

IMPORTANT Indicates information that is necessary for proper instrument operation.

yNOTXI[ON\] Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury. It may also be used to alert against unsafe practices.

PNTZX:ININTE] Indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

o2\ ej33 Indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury. This signal word is to be limited to the most extreme situations.

VUL 1MINe] CHEMICAL HAZARD. Some of the chemicals used with Applied Biosystems
instruments and protocols are potentially hazardous and can cause injury, iliness, or death.

4 Read and understand the material safety data sheets (MSDSs) provided by the
chemical manufacturer before you store, handle, or work with any chemicals or
hazardous materials.

4 Minimize contact with chemicals. Wear appropriate personal protective equipment
when handling chemicals (e.g., safety glasses, gloves, or protective clothing). For
additional safety guidelines, consult the MSDS.

4 Minimize the inhalation of chemicals. Do not leave chemical containers open. Use
only with adequate ventilation (e.g., fume hood). For additional safety guidelines,
consult the MSDS.

4 Check regularly for chemical leaks or spills. If a leak or spill occurs, follow the
manufacturer’s cleanup procedures as recommended on the MSDS.

4 Comply with all local, state/provincial, or national laws and regulations related to
chemical storage, handling, and disposal.

N GININ[e] CHEMICAL WASTE HAZARD. Wastes produced by Applied Biosystems
instruments are potentially hazardous and can cause injury, iliness, or death.

4 Read and understand the material safety data sheets (MSDSs) provided by the
manufacturers of the chemicals in the waste container before you store, handle,
or dispose of chemical waste.

Handle chemical wastes in a fume hood.

Minimize contact with chemicals. Wear appropriate personal protective equipment
when handling chemicals (e.g., safety glasses, gloves, or protective clothing). For
additional safety guidelines, consult the MSDS.

4 Minimize the inhalation of chemicals. Do not leave chemical containers open. Use
only with adequate ventilation (e.g., fume hood). For additional safety guidelines,
consult the MSDS.

4+ After emptying the waste container, seal it with the cap provided.



4 Dispose of the contents of the waste tray and waste bottle in accordance with
good laboratory practices and local, state/provincial, or national environmental

and health regulations.

Site Preparation and A site preparation and safety guide is a separate document sent to all customers who
Safety Guide have purchased an Applied Biosystems instrument. Refer to the guide written for your
instrument for information on site preparation, instrument safety, chemical safety, and

waste profiles.

Ordering MSDSs You can order free additional copies of MSDSs for chemicals manufactured or
distributed by Applied Biosystems using the contact information below.

To order MSDSs...

Then...

Over the Internet

a. Go to our Web site at

www.appliedbiosystems.com/techsupp

b. Click MSDSs

If you have...

Then...

The MSDS document
number or the Document
on Demand index number

Enter one of these
numbers in the appropriate
field on this page.

The product part number

Keyword(s)

Select Click Here, then
enter the part number or
keyword(s) in the field on
this page.

c. You can open and download a PDF (using Adobe®
Acrobat® Reader™) of the document by selecting it, or
you can choose to have the document sent to you by fax

or email.

By automated telephone
service

Use “To Obtain Documents on Demand” under “Technical

Support.”

By telephone in the United
States

Dial 1-800-327-3002, then press 1.

By telephone from Canada

To order in... Dial 1-800-668-6913 and...
English Press 1, then 2, then 1 again
French Press 2, then 2, then 1

By telephone from any other
country

See the specific region under “To Contact Technical Support
by Telephone or Fax” under “Technical Support.”

For chemicals not manufactured or distributed by Applied Biosystems, call the
chemical manufacturer.

Instrument Safety Safety labels are located on the instrument. Each safety label has three parts:

Labels

A signal word panel, which implies a particular level of observation or action (e.g.,
CAUTION or WARNING). If a safety label encompasses multiple hazards, the
signal word corresponding to the greatest hazard is used.

A message panel, which explains the hazard and any user action required.
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About Waste

Disposal

4+ A safety alert symbol, which indicates a potential personal safety hazard. See the
ABI PRISM® 7700 Site Preparation and Safety Guide for an explanation of all the
safety alert symbols provided in several languages.

As the generator of potentially hazardous waste, it is your responsibility to perform the
actions listed below.

4 Characterize (by analysis if necessary) the waste generated by the particular
applications, reagents, and substrates used in your laboratory.

Ensure the health and safety of all personnel in your laboratory.

Ensure that the instrument waste is stored, transferred, transported, and disposed
of according to all local, state/provincial, or national regulations.

Note Radioactive or biohazardous materials may require special handling, and disposal
limitations may apply.

Moving and Lifting P/N®\ULI[®J{[] PHYSICAL INJURY HAZARD. Improper lifting can cause painful and
the Instrument

Before Operating the

2-4 Safety

Instrument

sometimes permanent back injury.

Use proper lifting techniques when lifting or moving the instrument. Safety training for
proper lifting techniques is recommended.

Do not attempt to lift or move the instrument without the assistance of others.
Depending on the weight of the instrument, this action may require two or more
people.

Ensure that everyone involved with the operation of the instrument has:
4 Received instruction in general safety practices for laboratories

4+ Received instruction in specific safety practices for the instrument
4 Read and understood all related MSDSs

yNOTXUI[0lN] Avoid using this instrument in a manner not specified by Applied Biosystems.
Although the instrument has been designed to protect the user, this protection can be impaired
if the instrument is used improperly.



Laser Safety

Contains Argon Gas
Laser

Safety Features
Incorporated

WARNING

Safety Precautions
When Interlock Is
Defeated

In addition to the standard hazards in electromechanical instrumentation, the

ABI PrisM® 7700 Sequence Detector contains an argon ion gas laser that emits up to
10 mW of electromagnetic radiation, principally at 488.0 nm. The instrument has been
designed to comply with Title 21, U.S. Government DHEW/BRH Performance
Standards, Chapter 1, Subchapter J, Section 1040, as applicable. This product falls
into Class | category when all interlocks are in place.

The following safety features have been incorporated in the ABI PRism 7700
instrument:

4 The cabinet is designed to prevent access to collateral laser radiation exceeding
the accessible emission limits listed in Performance Standards for Laser Products,
21 CFR 1040.10.

4 The heated cover assembly, when it is not forward and locked down, activates
interlock switches that cause the laser light path to be blocked.

4 Safety labels for Class | Standards have been affixed to the instrument to warn of
the danger from laser radiation.

4 These interlocks and labels must not be removed or defeated by customers. The
interlocks and labels ensure compliance with the above mentioned performance
standards of the U.S. Code of Federal Regulations. Only authorized service
personnel are allowed to defeat these interlocks during service, maintenance, or
installation of the instrument.

! WARNING ! VISION HAZARD: LASER SOURCE. When the laser beam is exposed,
as it will be during some of the installation procedures, it is Class lllb, which is extremely
hazardous. Direct or reflected laser beam exposure at 10mW for 0.1 second can burn the
eye’s retina, leaving a permanent blind spot.

When performing procedures that require the interlock to be defeated, you must follow
these safety precautions:

4 Post warning signs (P/N T-5350) on the laboratory door and in the work area to
warn of the danger from laser radiation.

4 Make sure the laser power is at its minimum setting to decrease the hazard from
the light intensity.

4 Never look directly into the laser beam or the laser head opening.

¢ Always use the laser alignment tool when checking the laser light path during
service procedures to prevent the reflection of laser light into the room.

4 Remove all rings, watches, jewelry, and metal frame eyeglasses that might reflect
the laser beam into someone’s eyes.

4 Wear laser safety goggles (P/N 100355) specially designed to protect eyes
against laser light.
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Preinstallation
ChecKklist

Laboratory Space
Requirements

Environmental
Conditions and
Requirements

Electrical
Requirements

2-6 Safety

Laboratory Requirements

Before scheduling the installation, the customer should be contacted in order to go
through the preinstallation checklist (see page D-2). Review the completed checklist
before starting the installation in order to ensure that everything needed to complete
the installation is available. In some instances, the installation can be started even
though some preparations have not been made; this decision should be made based
on the experience of the service engineer and after consulting the local service
management.

ABI PRiIsM 7700 Instrument Dimensions

Width Depth Height Weight
94 cm 72.5cm 61cm 130 kg
(37in.) (28.51n.) (24 in.) (286 Ib.)

IMPORTANT A minimum of 15 cm (6.0 in.) clearance at the rear of the instrument and 69 cm
(27 in) above the instrument is necessary to provide adequate ventilation and service access.

The Macintosh® computer should be on the same table as the ABI PRisM 7700
instrument. If this is impractical, the equipment should not be located further than 1.8
m (6 ft.) from the instrument. Both the ABI PRISM 7700 instrument and the Macintosh
computer fit on a 1.8 meter (6 ft.) wide table or bench.

The laboratory temperature should be maintained between 15 °C (59 °F) and 30 °C
(85 °F). The relative humidity in the laboratory should be no greater than 80%. The
unit should not be placed near heaters or cooling ducts.

The thermal output of the instrument when it is operating under normal conditions is
8800 Btu/h (~2600 W).

This unit is for indoor use only and for altitudes not exceeding 2,000 meters.

The installation category (transient overvoltage category) for this instrument is Il and it
is classified as portable equipment. The instrument has a pollution degree rating of 2
and may be installed in an environment that has non-conductive pollutants only.

The electrical receptacle should have a dedicated electrical line with a circuit breaker
rated at 30A (with a power rating of 6.0 kVA). There should also be an isolated
electrical ground between the instrument and the building main electrical service. The
electrical receptacle must be located within 3 m (10 ft.) of the instrument rear panel.
The following table specifies the electrical operating range for various locations:

Voltage (AC) Frequency (Hz) Location
200 +/- 10% 50/60 +/- 1% Japan
208 +/- 10% 50/60 +/- 1% USA/Canada

220 +/- 10%

50/60 +/- 1%

pre-1992 Europe

230 +/- 10%

50/60 +/- 1%

EC

240 +/- 10%

50/60 +/- 1%

Australia and pre-1992 UK




Voltage Quality

CAUTION Connecting the instrument to the wrong voltage source can damage the
instrument. Do not assume that the laboratory’s voltage supply is correct. Always
measure the voltage at the wall receptacle before configuring the power supplies,
connecting the power cord, and turning the instrument on.

In the U.S.A., Canada, and Japan, the instrument is supplied with a detachable
electrical cord equipped with a NEMA L6-30P 30A/250V twistlock plug. The electrical
receptacle which accepts this plug is the NEMA L6-30R twistlock receptacle (30A/250
V). This receptacle is not supplied by Applied Biosystems. It is available from Hubbell,
Inc. (part number 2620A).

In Europe and Australia, the instrument is supplied with a detachable electrical cord
equipped with a IEC-309 30A/240V plug. The electrical receptacle which accepts this
plug is available in two types, panel mount (part number 58074) or surface mount (part
number 58004) These receptacles are not supplied by Applied Biosystems. They are
available from any LEGRAND distributor.

Line voltage must be within 10% of the nominal value. High or low voltages may have
adverse effects on the electronic components of the ABI PRism 7700 instrument.

A dedicated line and isolated ground between the instrument and building main
electrical service are necessary to help prevent such “voltage spikes”. If the laboratory
environment contains devices which are electrically “noisy”, or if you are in an area
with frequent electrical storms, a line conditioner may enhance the system’s reliability.
A 5 kVA capacity is generally recommended to help ensure the proper operation of the
instrument.

Certain types of electrical noise are greatly exaggerated by poor or improper electrical
ground connections. To prevent these problems, it is very important to have a
dedicated line and isolated ground between the instrument and building main
electrical service.
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General Warnings

Chemical Hazard

Warning

Chemical Waste
Hazard Warning

Electrical Shock

2-8 Safety

Hazard

! WARNING ! CHEMICAL HAZARD. Some of the chemicals used with Applied
Biosystems instruments are potentially hazardous and can cause injury, illness or death.

*

Read and understand the material safety data sheets (MSDSs) provided by the
chemical manufacturer before you store, handle, or work with any chemicals or
hazardous materials.

Minimize contact with and inhalation of chemicals. Wear appropriate personal
protective equipment when handling chemicals (e.g., safety glasses, gloves, or
clothing). For additional safety guidelines consult the MSDS.

Do not leave chemical containers open. Use only with adequate ventilation.

Check regularly for chemical leaks or spills. If a leak or spill occurs, follow the
manufacturer’s cleanup procedures as recommended on the MSDS.

Comply with all local, state/provincial, or national laws and regulations related to
chemical storage, handling, and disposal.

! WARNING ! CHEMICAL WASTE HAZARD. Wastes produced by Applied
Biosystems instruments are potentially hazardous and can cause injury, iliness, or
death.

*

Read and understand the material safety data sheets (MSDSs) provided by the
manufacturers of the chemicals in the waste container before you store, handle, or
dispose of chemical waste.

Handle chemical wastes in a fume hood.

Minimize contact with and inhalation of chemical waste. Wear appropriate personal
protective equipment when handling chemicals (e.g., safety glasses, gloves, or
clothing).

After emptying the waste container, seal it with the cap provided.

Dispose of the contents of the waste tray and waste bottle in accordance with good
laboratory practices and local, state/provincial, or national environmental and health
regulations.

! WARNING ! ELECTRICAL SHOCK HAZARD. Severe electrical shock, which could
cause physical injury or death, can result from working on an instrument when the high
voltage power supply is operating. To avoid electrical shock, disconnect the power
supply to the instrument, unplug the power cord, and wait at least 1 minute before
working on the instrument.



Setting Up and Testing

the System

Overview

About This Chapter

In This Chapter

This chapter describes the instrument electrical configuration, and the setup of the
computer and software. It also contains procedures that test: the electrical system, the
thermal cycler, the laser alignment, and the fluorescence and background.

This chapter contains the following topics:

Topic See Page
Getting Started 3-2
Electrical Configuration 3-3
Computer and Software Setup 3-6
System Testing At Startup 3-8
Thermal Cycler Tests 3-9
Laser Alignment Test 3-10
Fluorescence and Background Checks 3-11
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Getting Started

Checking To make sure equipment and supplies are ready for installation and system testing:

Equipment

1

Verify that the safety and space requirements have been met per the ABI PRISM
7700 Site Preparation and Safety Guide to ensure there is access to the instrument
on all sides.

Verify that all equipment, chemicals, and supplies have arrived.

Verify that all customer-supplied equipment and supplies needed to run the
chemical installation kit are readily available.

Refer to the preinstallation checklist in “Preinstallation Checklists” on page D-2.

Unpack and setup the Power Macintosh® computer.

This should include reformatting the hard drive, reloading the Macintosh® computer
operating system, and installing the Sequence Detection System software.

Unpack the ABI PrisM® Sequence Detector.

3-2  Setting Up and Testing the System




Electrical Configuration

Checking the
Electrical Receptacle

Plugging the
Instrument In for
the First Time

Configuring the
Internal Electrical
Connections

Inspect the electrical receptacle where the instrument is to be plugged in, to ensure
that it matches the power cord plug. In the USA, Canada, and Japan, the receptacle
should be a NEMA L6-30R (rated at 30A/250V). In Europe and Australia, the
receptacle should accept an IEC-309 30A/250V plug. Use of receptacles other than
these may void the instrument’s safety certification and should not be used.

CAUTION Always check the laboratory voltage at the wall receptacle with a voltmeter
before configuring the instrument; incorrect voltage can lead to instrument damage.

To connect the instrument to the power source:

Step | Action
1 Use a DVM to check voltage at the electrical receptacle.
2 After confirming the AC voltage, plug the power cord into the back of the instrument
and push the instrument’s electrical breaker down to the OFF position.
3 Plug the power cord into the wall receptacle.

Before powering up the instrument, check and configure electrical connections to
ensure proper instrument operation.

To configure the internal electrical connections:

Step | Action

1 Open the main cover on the instrument (secured by four screws).

2 Inspect all electrical harnesses, especially those connected to the main CPU PCB,
to ensure that the connections are secure.

3 Locate the instrument voltage configuration plug in the packing kit, and check that it
is the proper plug by comparing it to the illustration in “7700 Instrument Voltage
Configuration Plugs” on page 3-4.

4 Inspect the front of the Laser Power Supply and set the voltage configuration switch

to the setting that corresponds to the laboratory electrical supply.

Use this setting... For these areas...
LOW 200-208 Vac
HIGH 220-240 Vac

CAUTION Always check the laboratory voltage at the wall receptacle with a
voltmeter before configuring the instrument; incorrect voltage can lead to
instrument damage.
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To configure the internal electrical connections: (continued)

Step | Action

5 The thermal cycler operates on 230 Vac (supplied from the Vac Distribution
Assembly), but it must be configured for the proper frequency (either 50 or 60 Hz).

Insert a properly configured 36-pin voltage select plug into J-13 on the AC-Control
PCB in the 9600. The following table lists the plug and the pins that are connected:

Note The plug has five jumpers with each wire connecting two pins.

This plug... Has these pins jumpered...
230 V/50 Hz plug 2-5,9-17, 28-34, 31-36, and 33-35 jumpered
230 V/60 Hz plug 2-5, 9-16, 28-34, 31-36, and 33-35 jumpered

For configuration information, see “7700 Instrument Voltage Configuration Plugs,”
below.

CAUTION Damage to the 9600 may occur if the wrong voltage
configuration plug is inserted into J-13. Always check the wiring of the 9600
voltage configuration plug before installing it in the instrument.

6 The thermal cycler must also be configured for the proper electrical frequency
(either 50 or 60 Hz.).

See “Configuring the Thermal Cycler Frequency for 50 hertz Areas” on page 3-5.

7700 Instrument CAUTION If the ABI PRism 7700 instrument is not configured properly, the voltage
Voltage supplied to the thermal cycler may be incorrect, resulting in electronics or firmware

Configuration Plugs 92Ma9¢-
Listed from left to right, the voltage select plugs are for 200, 208, 220, and 240 Vac.

-+l -l -l -

2 5 8 2 5 8 2 5 8 2 5 8

3 9 3 © 3 9 3 ©

ABI PRism 7700 Voltage Configuration Plugs

Pins Description...

#1 and #3 are oriented to the left and have a flat side.

Jumpered pins (shown in shaded colors) | Are for this voltage...

2-5, 4-9, and 6,7 200V
2-5,3-9, and 6,7 208 V
2-5,1-9, 6-7 220V
5-9 and 6-7 230/240 V.
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Configuring the
Thermal Cycler
Frequency for 50
hertz Areas

After the thermal cycler voltage-frequency configuration plug has been installed and
the instrument is plugged in, the thermal cycler firmware must also be configured if the
instrument is to be run in 50 hertz areas.

To configure the 7700 instrument thermal cycler’s electrical frequency:

Step

Action

1

Start the thermal cycler.

a.
b.

Plug a 9600 keyboard assembly into the thermal cycler CPU PCB.
While holding the keyboard ENTER key, turn the 7700 instrument on.

The power switch is located at the lower left front of the instrument. The instrument
circuit breakers are located at the back near the power cord receptacle.

The 9600 display will appear when the key is released.

Calibrate the thermal cycler for 50 hertz areas.

a.

b.

@ -~ o a0

After the 9600 display comes on, press MORE 999 to access the 9600 service
diagnostics.

Press the OPTION key twice to move the cursor to the CALIB selection and then
press ENTER.

After the first calibration test appears, press STEP to go to Calibration Test #2.
Press ENTER to view the present voltage and frequency configuration.

Press the STEP or OPTION keys until the correct configuration is reached.
Press STOP 5 times to reset the thermal cycler.

Turn off the instrument and remove the 9600 keyboard when you are finished.
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Computer and Software Setup

System Setup Cable connections of the ABI PRISM 7700 Sequence Detection System.

HOT,  HOT
WALL
POWER POWER  POWER POWER
CORD CORD| |CORD CORD RECEPTACLE
1 [ 11 e
POWER| [MAC = GROUND
(OPTIONAL
PRINTER) COLOR
MONITOR

AB| PRISM® 7700

KEYBOARD __é

MOUSE
AND
MOUSEPAD NOTE: Depending on the type of
monitor used, its power cord
MAY plug into the back of
the PowerPC Macintosh.

Setting Up the Step

Action

Computer

Follow the basic setup procedure in the Macintosh computer documentation
shipped with the computer.

CAUTION Always check the voltage configuration at the back of the
computer to ensure that it matches the site voltage. Failure to properly set the
voltage switch can cause damage to the computer.

Connect the computer to the 7700 instrument with the 6 ft. cable found in the
instrument packing kit.

Attach the cable to the modem port at the back of the computer, and then to the
computer port on the back of the instrument.

Turn on the monitor.

Turn on the computer by pressing the Power key on the keyboard. The power key
is marked with a triangle.

Install the Macintosh Computer Operating System:

a. Insert the Apple CD that contains the operating system.

Restart the computer while pressing the c key.

Reinitialize the hard drive (see the Disk Tools folder).

Reload the Macintosh computer operating system: “INSTALL O.S.”

®aoo

Restart the computer.

3-6 Setting Up and Testing the System



Installation of the Perform the following steps to load the SDS application on the hard disk. This
Software procedure should also be used if the application is corrupted and must be reloaded.

Step

Action

1

Insert the ABI PRISM 7700 CD-ROM into the CD-ROM drive.

2

Use the Installer program to load the application.
After installation is complete, restart the computer.

Note Always run Norton Utilities from the CD. Do not install Norton Disk Utilities
or Norton Disk Doctor on the hard drive.

Microsoft Excel is shipped with the 7700 instrument, but it is not used for all service
procedures.

Install Excel only if performing a TagMan card upgrade, or if the customer requests
it.

Open the Utilities folder and drag the Techtool® application to the hard drive.

Techtool should be used once a week to rebuild the desktop.

Go to the Energy Save Control Panel and set to NEVER for all settings.

Go to the Memory Control Panel and turn Virtual Memory off, and ensure that there
is at least 32 MB of built-in RAM.

Open the Extensions Manager Control Panel, and check that the PowerPC Interrupt
extension is turned on (restart the computer if necessary).

Note The Power PC Interrupt extension is not needed with Macintosh OS 7.6 and
newer.

Rebuild the Macintosh computer desktop when the installation is complete.

Also, rebuild the Macintosh computer desktop as needed in the event that
unexpected computer crashes cause operational problems.

Restart the computer before starting any run for service purposes.
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System Testing At Startup

Power-Up Tests Ensuring that the electronics and electrical system of the 7700 instrument are
functioning properly is important. The following procedure can be used to check the
system electronics.

To perform the 7700 instrument Power-up Test:

Step

Action

1

Turn on the instrument.

2

Look at the three (3) LEDs on the front panel near the heated cover:
4 If the READY LED is lit, the instrument has booted up properly.

4 The COMM LED will blink when the 7700 instrument is communicating with the
computer.

Open the instrument main cover, and check that the 683324 PCB LEDs are
“marching”, which is the ready state. (This confirms that the 7700 instrument has
booted-up properly.)

After the 7700 instrument has booted-up, launch the Sequence Detection System
(SDS) software on the computer and open a background plate.

Note When the SDS is launched a dialog boxes appears with the message,
“Could not open document because needed Pure Spectra are missing (FAM,
TAMRA). New Pure Spectra must be extracted.” Click OK.

To open a background plate:

a. From the File menu, select New Plate.

b. Select background plate and click OK.

Note The following steps require an open plate document, although you will not
actually perform a run.

Run Instrument Verification.
a. Click the Show Analysis button.

b. From the Instrument menu, select Diagnostics, and 7700 instrument Verification
from the submenu. The Instrument Tests dialog box appears.

c. Click the Run Tests button.

If... Then...

the test passes proceed to the “Thermal Cycler Tests”
on page 3-9.

any test fails ensure that the ABI PRisM 7700
instrument booted from the proper
firmware.
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Thermal Cycler Tests

System Performance
Test

Note Thermal Cycler tests, which are run with the use of a 9600 Service Keyboard Assembly,
ensure that the internal ABI PRiIsSM 7700 thermal cycler operation is not being affected by the
7700 CPU. The 9600 Service Keyboard Assembly must be used because the 7700 instrument
contains a modified 9600 that does not have a keyboard and display.

Step

Action

1

Make sure that the instrument power is off.

2

Plug a 9600 keyboard assembly into the thermal cycler CPU PCB.

3

a. While holding the keyboard ENTER key down, turn the power switch on.
The power switch is located at the lower left front of the instrument.
b. Release the ENTER key after a few seconds.

After the 9600 display appears, let the 7700 thermal cycler warm up for at least 5
minutes before running any tests.

Press the Option key to step to UTIL, and then to the DIAG menu to access the user
diagnostics.

Select the System Performance test, and then click OK.

Use the System Performance test result to determine the next step:

If... Then...

the System Performance test passes proceed to the “Laser Alignment Test”
on page 3-10.

the System Performance test fails proceed to step 8.

Note System Performance test results can be unreliable on some newer thermal
cycler compressors, which are more powerful than older compressors. If a failure is
encountered, run the Chiller test and Heater test before repairing any thermal cycler.

Run the Chiller test and the Heater test.

Note The Chiller test and Heater test can also fail due to the new compressors
and do not necessarily mean that the thermal cycler has a problem. Run the
chemical installation kit to verify that there is, in fact, a problem with the thermal
cycler before taking corrective action.

If the results of the chemical installation run indicate that the thermal cycler has a
problem, then take the following action:

a. Unless a hard failure is observed, perform a temperature verification run before
replacing components. See Chapter 5, “Verifying the Instrument.”

b. Determine what the problem is by inspecting the thermal cycler profile for the
verification run from either the Raw Data view or Multicomponent view.

10

Additional 9600 Service Tests can be run on the 7700 instrument using the 9600
Service Diagnostics.

Note The 9600 Service Diagnostic Install Test will fail in many cases, because the
heated cover is different in the 7700 instrument. If the test fails, press MORE 999
to bypass the test and automatically set the install flag.
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Laser Alignment Test

About Checking the The ABI PRisM 7700 instrument’s laser and optics were aligned during the
Alignment manufacturing process and probably do not need to be realigned. However, the
alignment should be checked to ensure that the instrument was not damaged during
shipment.

Use the following two procedures to check the alignment of the laser. The first
procedure prepares the instrument for the alignment check. The second procedure
checks the alignment of the laser.

Preparing the 7700 Step | Action
Instrument for . ,
. 1 Make sure the instrument is off.
Alignment
2 Remove any articles from the top of the 7700 instrument and raise the cover.
3 Remove the beam path cover.
4 Attach the laser alignment tool to the front of the optical cube.
5 Post a laser warning sign and put on laser safety goggles.

! WARNING ! VISION HAZARD: LASER SOURCE. When the laser beam
is exposed, it is Class lllb, which is extremely hazardous. Direct or reflected
laser beam exposure at 10mW for 0.1 second can burn the eye’s retina,
leaving a permanent blind spot.Eye Hazard.

6 By-pass the laser interlock switches by either
4 Pulling the heated cover forward
or

4 Using the Laser Interlock Defeat Switch.

7 Turn the instrument on.

Checking Alignment 1 Start the Sequence Detection System software on the Power Macintosh®

computer.

Go to the Functions Test menu.

Open the Shutters, and check the position of the laser beam on the front and back
targets.

IMPORTANT Do not change the laser alignment if the laser beam is not centered
exactly on the middle of the laser targets. The final laser alignment is never verified
or adjusted using the laser alignment tool.

4 Close the shutters, remove the laser alignment tool, and put a Fluorescent Test tray
in the sample block, and close the heated cover.

5 Open the shutters and read (“poll”) the CCD at various MUX positions.

Signal should be seen on all wells that contain a fluorescent sample. To check the
laser alignment, use the 7700 Service Diagnostics Application Plate Read Tests.

6 When the alignment has been checked, replace the optical path cover, and close
the 7700 instrument’s main cover.

Note If the laser requires alignment, refer to Service Bulletin #12.
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Fluorescence and Background Checks

Fluorescent Tests

(Signal Throughput)

Test Description

Fluorescent Test tray Signal throughput can be checked using a Fluorescent Test tray.
(P/N T-6222)

The example in the figure below was obtained by running the T-6222 at 25 °C for 1 minute
(open a background plate to collect data).

Note Signal heights of the fibers vary depending on the well position, the specific 7700
instrument being used, and the temperature of the test tray.

i Raw Spectra — T-6222/Bkgrd/25C /1 min /002
20000 o
18000 o
16000 o
14000 o
12000 o
10000 o
2000
E000
4000
2000

Fluorescent Intensity

I:l|||||||||||||||||||||||||||||||
500 310 320 530 340 350 D60 570 520 590 00 &10 620 &30 &40 &350 &&0

Yavelength (nm)

Fluorescent Tests

(Red Fluorescent
Source)

Signal throughput results can be obtained by scanning any Fluorescent Test tray for one
minute at 25 °C. Use a background plate document to collect data.

The figure below shows that the results vary depending on the type of tray being scanned.

IMPORTANT Blue test trays or paper can be used to confirm signal throughput, but do not
use them to confirm laser alignment.

Raw Spectra — red tray 10ms
16000

14000

12000

10000

2000

000

Fluorescent Intensity

4000

2000
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Yavelength (nm)
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Blackboard Tests The Blackboard test checks the background signal of the system (see the figure
(System Noise) below). Use a background plate document in the Sequence Detection System
software to scan a Blackboard for one minute at 25 °C. This will provide a good
indication of the background signal.

Note The maximum height of the highest peak should be less than 1200 fluorescent units. If
the system noise results are poor, refer to the ABI PRISM 7700 SEQUENCE DETECTION SYSTEM
SERVICE MANUAL for troubleshooting.

Raw Spectra — Black tray 11_9
1100

1000
Q00
00
TOoo
00
500
400
200
200 o
100 o

Fluorescent Intensity

L8 o B Y Y Y Y Y Y I Y Y Y Y Y Y O
500 310 320 530 340 350 D60 570 520 590 00 &10 620 &30 &40 &350 &&0

i

Yavelength (nm)

Note Signal heights vary depending on the well position, the specific ABI PRISM 7700
instrument being used, and the temperature of the test tray. Results obtained from using a
blackboard do not take into account background signal from the sample block or real PCR
samples.
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Performing a Spectral
Calibration

Overview

About This Chapter This chapter describes how to archive the current component files, generate a
Background Component file, and generate a Pure Dye file.

In This Chapter This chapter contains the following topics:

Topic See Page
Spectral Calibration Overview 4-2
Archiving Current Component Files 4-3
Materials 4-2
Generating the Background Component File 4-4
Generating a Pure Dye File 4-6
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Spectral Calibration Overview

Spectral Calibration The Spectral Calibration files are used by the ABI PRiIsM® Sequence Detection
Files System software for data analysis.

When a spectral calibration is performed, two files are created:
4 Background Component
¢ Pure Dye

These files are stored in a folder called Spectra Components, which is automatically
created when the ABI PRISM 7700 software is launched for the first time.

The Spectra Components folder is in the following location on the hard drive:

System Folder > Preferences > SDS

Spectral Calibration To perform a spectral calibration:
Process ¢  Archive or delete the current Spectra Components folder (if one already exists)
4 Generate a Background Component file
4 Generate a Pure Dye file

Materials

Materials Required Materials Required To Perform a Spectral Calibration

Materials Source

SDS Spectral Calibration Kit Applied Biosystems
(P/N 4305822)

MicroAmp® Optical 96-Well Reaction Plate/Optical Caps Applied Biosystems
(P/N 403012)

Gloves, disposable, powder-free MLS

Pipettors, positive-displacement or air-displacement MLS

Pipette tips, aerosol resistant MLS

Water, RNase-free, distilled, deionized MLS
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Archiving Current Component Files

Archiving To archive an existing Spectral Components folder:

Step | Action
1 Make sure that the SDS software is not running.
2 Navigate to the Spectra Components folder:

System Folder > Preferences > SDS > Spectra Components

3 Click on the Spectra Components icon text and enter a new name for the folder.

Performing a Spectral Calibration 4-3



Generating the Background Component File

Preparing
Instrument and
Background Tray

Run the Background
Tray

Step | Action
1 Turn on the ABI PRISM 7700 instrument and allow it to warm up for at least 30
minutes before starting the first run.
2 Prepare the background tray.
a. Pipette 50uL water into each well of a 96-well optical tray.
b. Cover wells with optical caps.
c. Make sure there are no bubbles in the wells.
Step | Action
1 Launch the SDS software.
Note A dialog box will appear with the message “Could not open document
because needed Pure Spectra are missing (FAM, TAMRA). New Pure Spectra must
be extracted.” Click OK and proceed.
2 Open a new background plate.

a. From the File menu, choose New Plate...
b. Select Background from the Plate Type pop-up menu.
c. Click OK.

Place the tray in the sample block.

Toggle to the Analysis View.

Click the Run button.

Analyze the Run To analyze the run:

4-4 Performing a Spectral Calibration

Step | Action
1 Make sure the Analysis View is showing.
2 Highlight all 96 wells.
3 From the Analysis menu, select Raw Spectra.




Extract and Save the
Background
Component Data

To analyze the run: (continued)

Step | Action
4 Verify that all 96 curves are of similar shape and acceptable value.
IMPORTANT What is the spec? (< 1200 according to Jake F.)
The background for all 96 wells should be similar in shape or the instrument may
not analyze data properly. The fluorescent intensity of the background must be no
more than 1200 for all wells. If there is a problem with these results, refer to the ABI
PRIsM 7700 Sequence Detection System Service Manual.
Raw Spectra — Background 10522
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Step | Action
1 From the Instrument menu, select Calibrate > Extract Background Component.
Note At this point, the Background Component file is generated and automatically
saved to the Spectra Components folder.
2 To save the background plate document, select Save As...from the File menu.
3 Type a descriptive name for the file.
4 Click Save.
5 From the File menu, select Close to close the document.
6 Quit the SDS software.

Performing a Spectral Calibration 4-5




Generating a Pure Dye File

Preparing a Pure Prepare a pure dye tray using the SDS Spectral Calibration Kit (P/N 4305822) that is
Dye Tray shipped with the chemical installation kit.

Step | Action

1 Pipette 50 pL of each of the seven dye standards into 4 separate wells. The result
will be 28 wells containing 50 pL each. Refer to the Plate Document Setup diagram
(page 4-6, step 5) for placement suggestion.

Note Do not dilute the dye solutions.

Cap the tray and make sure there are no bubbles in the wells.

Place the tray into the sample block.

Preparing a Pure To prepare a Pure Spectra plate document:

Spectra Plate

Document Step | Action

1 Launch the Sequence Detection System software.

Note A dialog box appears with the message “Could not open document because
needed Pure Spectra are missing (FAM, TAMRA). New Pure Spectra must be
extracted.” Click OK and proceed.

2 Open a new Pure Spectra plate.

a. From the File menu, choose New Plate.

b. Select Pure Spectra from the Plate Type pop-up menu.
c. Click OK.

3 Open the Sample Type pop-up menu and verify that all seven of the following dyes
are listed:

FAM, JOE, ROX, SYBR, TAMRA, TET, VIC

Note If all dyes are present, skip to “Assigning Dye Standards To the Plate
Document” on page 4-7. If any of the dyes are missing, proceed to the next step.

4 To add dyes to the list, select Sample Type Setup... from the Sample Type pop-up
menu. The following dialog box appears:

Sample Type Setup

Acronym Name Color Reporter

PC+ | [internal Positive I (oee 3 |5
PC- | [internal Positive | (2oe E)
TARG | [Reld Target ] (Fam E)
ENDD |Re|0 Endogenous |- [ Mone i]
STND | [Standard | (Fam E)
UNKN | [Onknown | (Fam 3
NTC [Mo Template Contral | ] [[FaM E) %
Reference |z Quencher
oK

= [ cancel | [0k

Rernowve

5 Click Add. A new row appears at the bottom of the dye list.

lTAMRA i]

ROX
‘ [ cancel | [0k ||
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To prepare a Pure Spectra plate document: (continued)

Step | Action

6 Click the acronym text field, and enter a name for the new dye that is no more than
5 characters long (i.e., VIC or SYBR).

Acrlonym text field
ISYBR .New Control I I MNone il

7 Click the name text field and enter Pure Dye.

Name text field

|
ISYBR .Pure Dye I I MNone il
8 Click the color field.

Color field

ISYBR .Pure Dye ﬁ None il

The color palette dialog box appears.

9 Select a color for the new dye and click OK. The color field for the new dye fills with
the new color.

Note The color field must be changed, because the default color is gray, which is
the same as the background.

For more information on selecting a dye color, refer to the ABI PRISM 7700
Sequence Detection Systems User’s Manual.

10 Repeat step 5-9 to add other dyes to the list. Click OK when finished.

Assigning Dye To assign dye standards to the plate document:
Standards To the

Plate Document

Step | Action

1 From the Setup menu, select Sample Type Palette.

The Sample Type Palette dialog box appears:

JFc+ | JoE
[ Fc- JOE
[dTars | Fam
[Jemco | Mone
[Isthe | FamM
[Jumkn | Fam
Cnc FaM
Cdnac FAM
[ nec FaM
[JBUFFER | FAM
[Fam Hone
[ Hex Hone
I TAMRA | Mone

Update |
Sample Type Setup |

4]
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To assign dye standards to the plate document: (continued)

Step | Action

2 Select the four wells from the plate document that correspond to the wells on the
MicroAmp® Optical 96-Well Reaction Plate containing the FAM standard.

O=——— ——untitled2=——MH
Sample Type: | Mot In Use x Thermal Cycler Conditionsl 7700 Fure Dye Spectra
Standard Plate
Sample Name : |
Replicate : | Comment :
Quantity: |
Show Analysis I
1 2 3 4 Bl [} 7 a8 9 10 11 12

3 Click the FAM checkbox in the palette dialog box to label the wells.

Click Update from the palette box. The Sequence Detection System software
designates the selected row with the FAM dye.

JFc+ | JoE
[ Fc- JOE
[dTars | Fam
[Jemco | Mone
[Isthe | FamM
[Jumkn | Fam
Cnc FaM
Cdnac FAM
[ nec FaM
[ BUFFER | FaM
[IFam Hone
[T Hex Hone
I TAMRA | Mone

Update |
Sample Type Setup |

4]
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Running the
Samples and
Creating the Pure
Dye File

To assign dye standards to the plate document: (continued)

Step

Action

4

Repeat steps 1-3 for each additional dye standard (JOE, ROX, SYBR Green,
TAMRA, TET, and VIC) until your plate document resembles the figure below.

0O =————— ICate Pure Dyes 10/99

B

Sample Type: | FAM - Pure Dye 3 Thermal Cycler Conditionsl

F700 Pure Dye Spectra

Sample Name : |

Standard Plate

Comment -

Replicate : |

Quantity: |

Show Analysis I

1 2 3 4

To run the samples and create the Pure Dye file:

Step

Action

1

Click the Show Analysis button and click the Run button.

2

Extract pure dye.
a. Highlight the first set of four wells that contain the FAM dyes.

b. Select Calibrate from the Instrument menu, and select Extract Pure Dye from the
submenu.

When the spectra for the wells are displayed, inspect the quality of the four curves.

The spectra of the four wells must be smooth and similar in shape, or the instrument
will not analyze data correctly.

Note Contaminated wells may produce spectra that deviate from average peaks.

If a spectrum is unacceptable, move it to the discard box as described in “Removing
an Outlier Spectrum From the Averaged Box” on page 4-10.

IMPORTANT You may remove only one of the four spectra from each dye set.

Repeat steps 2-3 for the other six dyes.

When finished, the Pure Dye file is automatically saved in the Spectra Components
folder.

Save the Pure Dye plate document.
a. From the File menu, select Save As. A dialog box appears.

b. Enter Pure Dye in the Save this document as text box, and click Save.

Performing a Spectral Calibration 4-9



To run the samples and create the Pure Dye file: (continued)

Step | Action

6 Quit the SDS software when finished.
A new Spectra Components folder is now in the SDS Preferences folder.

Note The Pure Dye file should be replaced every 60 days to six months.

Removing an Outlier Step | Action

Spectrum From the
P 1 Click the outlier spectrum in the Averaged box.

Averaged Box
2 Click the button to move the spectrum to the discard box.

You may remove only one of the four dyes from any particular set.

Note Discarding a spectrum does not remove it from the graph, but the average is
automatically recalculated.

Pure Dye Spectra Pure Dye Spectra and Peak Wavelength

Dyes Peak Wavelength
FAM ~520 nm
JOE ~550 nm
ROX ~610 nm
SYBR Green ~520 nm
TAMRA ~580 nm
TET ~540 nm
VIC ~550 nm
Pure Spectra Editor E}
—Pure Spectra liew
1.200 —Pure Spectra —
[ Far N |
1.000 e B
[ rox ]
0.500 e =
0.600 B/ TarRA ]
[ /7er (=
0.400 [ wic El
0.200
s i : i
0.000 T T T T
500 S0 5S40 S0 S80 £00 620 640 66D
Pure Spectra List —— r—Discard:
FAM i
i3 = ||
RO
BYBR <=
TAMRA
TET I
[ Cancel ] [[ 114 ]]
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Wavelength Axis The wavelength axis should not be used as an exact measure of wavelength but is
Purpose intended as a guide to where an individual spectrum should appear.

When the ABI PRISM 7700 instrument is spectrally calibrated, the wavelength
positions of different spectral emissions do not change. The spectrograph and CCD
camera are bolted in place, and the pixel positions of the CCD camera cannot be
changed by software commands.
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Verifying the Instrument

Overview

About This Chapter

In This Chapter

This chapter describes how to prepare a B-actin installation plate, set up and start the
B-actin installation run, and prepare and run the RNase P installation plate. It also
includes how to analyze the data and verification calculations.

This chapter contains the following topics:

Topic See Page
The ABI Prism 7700 Instrument Verification Run 5-2
Preparing the B-Actin Installation Plate 5-3
Setting Up and Starting the B-Actin Installation Run 5-6
Preparing and Running the RNase P Instrument Verification Plate 5-9
Analyzing Data 5-13
7700 Sequence Detection System Verification Calculations 5-15
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The ABI PRISM 7700 Instrument Verification Run

Chemical There are two chemical installation kits available for use in verification of the
Installation Kits ABI PRIsM® 7700 Sequence Detector. Either one may be used. The following tables
Available list the steps to completing each type of verification run:

¢ [B-Actin
Method See Page
Preparing the B-Actin Installation Plate 5-3
Setting Up and Starting the B-Actin Installation Run 5-6
Analyzing Data 5-13

¢ RNaseP
Method See Page
Preparing and Running the RNase P Instrument Verification 5-9
Plate
Analyzing Data 5-13
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Preparing the B-Actin Installation Plate

Chemistry Guidelines When Preparing the ABI Prism 7700 B-Actin Chemical Installation Plate

Preparation
Guidelines

Preparing Reagents

Guideline

Description

Have experience

with PCR samples

The person preparing an installation tray should have experience in
making up PCR samples.

Use sterile
supplies and
techniques

Sterile laboratory supplies and techniques are needed to help ensure
the success of the TagMan PCR reactions.

Have adequate
master mix on
hand

Adequate master mix should be made up to ensure sufficient solution
is available to complete the tray.

Keep individual
reagents on ice

When making up the standards and Unknowns, keep the individual
reagents on ice until they are added to the tray.

IMPORTANT Put the master mix on ice and any unused enzymes in
the freezer in order to maximize their activity.

To prevent
denaturation

Add the enzymes last and mix gently to help prevent denaturation.

Cap wells after
filling

Cap all 96 wells with optical caps after the tray is filled with the
appropriate reaction solutions.

Use dimpled-end
of installation tool

Use the dimpled-end of the cap-installation tube to secure the caps
after capping the PCR tubes.

Be careful not to
splash reaction
solutions

! WARNING ! CHEMICAL HAZARD. All chemicals on the
instrument, including liquid in the lines, are potentially
hazardous. Always determine what chemicals have been used on
the instrument before changing reagents or instrument
components. Wear appropriate eyewear, clothing, and gloves
when working on the instrument.

When the installation tray is removed from the base, be careful not to
splash the reaction solutions on the inside of the optical caps. Trays
that have extensive splashing should be centrifuged before they are
run.

Heat the DNA templates at 37°C for 20 minutes, then vortex and spin to ensure that
the DNA goes into solution.
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Making Master Mix Make the master mix according to the table below. You will have enough master mix
for 112 reactions, to allow for loss during pipetting.

Note Reagents identified by a single asterisk (*) are found in the TagMan® DNA Template
Reagents Kit. Reagents identified by a double asterisk (**) are found in the TagMan® Core
Reagents Kit.

! WARNING ! CHEMICAL HAZARD. Be sure to familiarize yourself with the MSDSs
before using reagents or solvents.

Component Amount (uL) Action

MgCl,** 784 Vortex all tubes, except those containing

Water 1484 enzymes, to mix contents thoroughly.

TagMan ® Buffer A** 560 Spin all tubes to collect contents at the

Forward Primer* 560 bottom before pipetting.

Reverse Primer* 560 When delivering reagents to the magter mix,
- - pipette them up and down several times to

B-Actin Probe 560 mix, then evacuate all from the pipette.

dATP/dCTP/dGTP/dUTP** 112 of each

UNG (Enzyme) ** 56

AmpliTaq Gold® 28

(Enzyme)**

Total Volume 4480

IMPORTANT Add the enzymes last and mix gently to help prevent denaturation. Put the
master mix on ice and any unused enzymes in the freezer to maximize their activity.

Preparing Samples Mix Reagents

Verifying the Instrument

Sample Add... To...

Unknown 1 200-pL Unknown Template 1800-pL master mix
Unknown 2 100-pL Unknown Template and 1800-pL master mix

100-pL TE buffer or water

NTC 24-yL TE Buffer or water 216-puL master mix
1K Standard 24-pL Template 1 216-pL master mix
2K Standard 24-uL Template 2 216-pL master mix
5K Standard 24-uL Template 3 216-pL master mix
10K Standard 24-uL Template 4 216-pL master mix
20K Standard 24-uL Template 5 216-pL master mix




Plate the setup as indicated in Table 5-1 and described below.

Making up the PCR Pipette 50 pL of each sample into the appropriate wells of a 96-well optical plate. Use

Volume to Pipette
Item Description Plate Location Into Each Well
Unknown 1 10K copy number A1-12 50 pL
B1-12
c1-12
Unknown 2 5K copy number F1-12 50 pL
G1-12
H1-12
NTC No Template Control D1-4 50 pL
Template 1 1K Standard D5-8 50 pL
Template 2 2K Standard D9-12 50 pL
Template 3 5K Standard E1-4 50 pL
Template 4 10K Standard E5-8 50 pL
Template 5 20K Standard E9-12 50 pL
Table 5-1 Sample Setup in 96-Well Optical Tray
1 2 3 4 5 6 7 8 9 10 11 12
A
B Unknown #1(36 PCR tubes of 10K)
C
D NTC Template 1 (1K) Template 2 (2K)
E Template 3 (5K) Template 4 (10K) Template 5 (20K)
F
G Unknown #2 (36 PCR tubes of 5K)
H

IMPORTANT Make sure that there are no bubbles trapped in the bottom of the wells. These
will affect final Ct values and must be removed prior to thermal cycling.
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Setting Up and Starting the 3-Actin Installation Run

Setting Up the Plate To set up the plate document:

5-6

Document

Step | Action
1 Launch the SDS application software.
2 In the Sample Type pop-up menu, select Sample Type Setup... to verify that
TAMRA is the Quencher dye and ROX is the Reference dye.
Sample Type Setup
Acronym Name Color Reporter
PC+ | [internal Positive I (oee 3 |5
PC- | [internal Positive | (2oe E)
TARG | [Reld Target ] (Fam E)
ENDD |Re|0 Endogenous |- [ Mone i]
STND | [Standard | (Fam E)
UNKN | [Onknown | (Fam 3
NTC [Mo Template Contral | ] [[FaM E) %
Reference |z Quencher
R;::W [ cancel | [ ok ||
3 Change the Quencher dye.
a. Select the correct dye from the pop-up menu in the Sample Type Setup window.
4 Change the Reference dye.

a. Close the Sample Type Setup Window.

b. Switch to Analysis View.

c. From the Instrument menu, select Diagnostics and then Advanced Options.
d. Select the correct dye from the Reference Dye pop-up menu.

e. Click OK.

Check that FAM is selected in the Dye Layer pop-up menu of the plate document.

Verifying the Instrument

In Setup View, enter the sample information into the plate document as shown
below, using the following steps.




To set up the plate document: (continued)

Step ‘ Action

untitledl="r———7+———————

Unknown 1 (10K replicate)

4 Highlight rows A through C.

4 Select UNKN-Unknown from the Sample Type pop-up menu.
4 Enter “A” into the Replicate field.

Unknown 2 (5K replicate)

4 Highlight rows F through H.

4 Select UNKN-Unknown from the Sample Type pop-up menu.
4 Enter “B” into the Replicate field.

NTC (No Template Control)
4 Highlight cells D 1 through 4.
4 Select NTC-No Template Control from the Sample Type pop-up menu.

10

Standards

4 Highlight the appropriate wells.

4 Select STND-Standard from the Sample Type pop-up menu.

4 Enter the appropriate copy number into the Quantity field for wells:

Well Positions Copy Number
D5-8 1000

D9-12 2000

E1-4 5000

E5-8 10 000
E9-12 20 000
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5-8

Verifying the Instrument

To set up the plate document: (continued)

Step

Action

1

From the Setup View, click the Thermal Cycler Conditions button. Set up the
conditions as illustrated below.

Thermal Cycler Conditions

Stagel Stage2 Stage3
Repeat

95.0

| [«]v]

Add Cycle Auto Increment Sample Yolume Show Data Collection |

#dd Hald e 50 b
Set Ramp Time... £k Seconds

| o

12

Check that data will be collected during the PCR extension phase.

13

Check that the value in the Sample Volume text box is set to 50 L, and click OK.

14

Load the installation plate into the sample block.

IMPORTANT Start PCR reactions as soon as possible to prevent degradation of
the reaction components.

15

Pull the heated cover forward and secure it in place by turning the knob clockwise to
lower and secure it over the sample tray.

16

Start the run.

a. Click the Show Analysis button to toggle to the Analysis View.

b. Click the Run button.

c. Wait for the 9600 to beep and the shutters to click before leaving.

Note Run will last approximately 2 hours.

17

When run is finished, proceed to “Analyzing Data” on page 5-13.




Preparing and Running the RNase P Instrument Verification Plate

Preparing the Plate

IMPORTANT The RNase P plate should be stored at 15-20 °C. Do not freeze.

Step | Action

1 Remove the RNase P plate from the freezer, thraw, and mix gently by inversion.

2 Spin the plate briefly in a table top centrifuge with a plate adapter to collect the
contents at the bottom of the wells and to remove bubbles.

3 Load the installation tray into the sample block.
Note The proper orientation of the plate in the ABI PRISM 7700 instrument is to
have the A1 tube in the upper-left corner.
Start PCR reactions as soon as possible to prevent degradation of the reaction
components.

4 Pull the heated cover forward and secure it in place by turning the knob clockwise to

lower and secure it over the sample tray.

Setting Up the Plate To set up the plate document:

Document

Step | Action
1 Launch the SDS application software.
2 Open a new plate.
a. Close the plate document that opens automatically.
b. Select New Plate from the File menu.
The New Plate dialog box appears.
3 Select a plate type and run.

4 Single Reporter from the Plate Type pop-up menu,

4 Real Time from the Run pop-up menu, and click OK.

New Plate

Plate Type: [Single Reporter i]

Data Acquisition

Instrument: [??l]l]SequenceDetectnr i]

Run: Real Time ¥

[ Cancel ] ﬂ 0K ]I
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To set up the plate document: (continued)

Step

Action

4

From the Sample Type pop-up menu, select Sample Type Setup... to verify that
TAMRA is the Quencher dye and ROX is the Reference dye.

Sample Type Setup

Color Reporter

| (o T2)
| (e =)
Rell Target [ (Fam 2
Rell Endogenous -
[standard | (Fam 2]
| (Pt 2
| (Fart_ T2

Reference Bﬂuencher

ROX TAMRA 3

o

Acronym Name

IPC+ [Internal Pasitive

[ [Internal Pasitive
TARG
ENDD
STHD.
UNKN

|Unknown

NTC |No Ternplate Contral

Change the Quencher dye.
a. Select the correct dye from the pop-up menu in the Sample Type Setup window.

Change the Reference dye.

Close the Sample Type Setup Window.

Switch to Analysis View.

From the Instrument menu, select Diagnostics and then Advanced Options.
Select the correct dye from the Reference Dye pop-up menu.

. Click OK.

® o0 o p

Check that FAM is selected in the Dye Layer pop-up menu of the plate document.

In Setup View, enter the sample information into the plate document as shown
below, using the steps on the next page.

OGS ntitled I""—0—D—7 ——————§H
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To set up the plate document: (continued)

Step | Action
9 Unknown 2 (5K replicate)
a. Highlight rows A through C.
b. Select UNKN-Unknown from the Sample Type pop-up menu.
c. Enter B into the Replicate field.
10 Unknown 1 (10K replicate)
a. Highlight rows F through H.
b. Select UNKN-Unknown from the Sample Type pop-up menu.
c. Enter a into the Replicate field.
1 NTCs (No Template Control)
a. Highlight cells D 1 through 4.
b. Select NTC-No Template Control from the Sample Type pop-up menu.
12 Standards
a. Highlight the appropriate wells.
b. Select STND-Standard from the Sample Type pop-up menu.
c. Enter the appropriate copy number into the Quantity field for wells:
Well Positions Copy Number
D5-8 1250
D9-12 2500
E1-4 5000
E5-8 10 000
E9-12 20 000
13 Check that the thermal cycler conditions are set up as illustrated below.
=———Thermal Cycler Conditions
Stagel Stage2 Stage3
Repeat
950
[ [«]v]
Add Cycle Auto Increment  Sample Yolume Show Data Collection |
4dd Hold o [50
Set Ramp Time... 2 Seconds
Add Step |@'
14 Check that data will be collected during all PCR phases.
15 Check that the value in the Sample Volume text box is set to 50 L, and click OK.
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To set up the plate document: (continued)

Step

Action

16

Start the run.

a. Click the Show Analysis button to toggle to the Analysis View.
b. Click the Run button.

c. Wait for the 9600 to beep and the shutters to click before leaving.

Note Run will last approximately 2 hours.

17

When run is finished, proceed to “Analyzing Data” on page 5-13.
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Analyzing Data

Overview When the installation run is complete, analyze the data so that system verification
calculations can be performed.

CAUTION Before removing a TagMan PCR tray from the ABI PRiSm 7700 instrument,
ensure that the sample block is not holding at 4 °C. Failure to do so may cause the
optical caps to stick to the heated cover from condensation, and when the cover is
moved back, the caps can come off and spill the fluorescent reaction solutions inside of
the instrument. Do not insert a 4 °C hold after stage 3.

Analyzing the Run To analyze the run:

Step | Action
1 When the installation run is complete, save the run.
2 Select Analyze from the Analysis menu. The Amplification Plot window appears.

If the Amplification Plot window does not appear, select Amplification Plot (38G)
from the Analysis menu.

3 Set the threshold.

Note The proper threshold is 0.15 - 0.25

There are two ways to do this:

4 Either enter a value in the Use Threshold text box and click the Update
Calculations button to reanalyze with the new threshold

or
4 Click and drag the horizontal drag bar (see figure below). An update
automatically occurs when the bar is moved.

Horizonta|| drag bar

%Ammmmﬁm Plot
101 Samp
I [ Fart - at B E
i % [ Fart - a2 |
| [A Fam - a3 ]
} [ Fam - a4 =
101
g %I bA Fart - as |
3 bA Far1 - 4s |
G A Far - a7 ]
[A Fart- ag L HN
. ] A Fart - az - [~|
1073 gl =Rl i - -
e i e i e e e Viewer:
O 2 4 6 5 1012 14 16 18 20 22 24 26 26 30 32 34 36 38 40 pongrters
Cycle
Threshold Cycle Ca ion
Threshold Please Set the
Use Threshold:[__2 | £t St Dey Threshold Value on All
Mult, * Stddev:* FAM - A1 23.299 0.001 = Rzpurtzr Layzrs.
Omit Threshold:[ 20 ] FAM - A2 25415 0.002
Baseli BAM - As | 25499 0.001 Click OK to Continue.
start:[ =z Stop:[_15 FAM - A4 25510 0001 |
FAM - AS 25479 oo |«
Update Calculations - Y
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To analyze the run: (continued)

Step

Action

IMPORTANT The threshold needs to be adjusted to make the C; values as accurate as
possible. Adjust the threshold so that it is within the region of exponential growth (that is,
where the growth curves are linear). Setting it too close to either the baseline or the plateau
will cause high standard deviations and loss of discrimination between populations. This can
be chosen from the Amplification Plot view of the 36 “5,00 template” population unknowns, at
the point where the signals converge.

4 From the Viewer pop-up menu, select Ct vs Well Position, and determine if there are
any outliers.
Outliers are reactions with “count values” significantly different from others in the
replicate set.
Viewer pop-up menu—
Amplification Plot
Amplification - RNAse P Install J_Cate
50.000 Samp
45.000 o FaM - &1 [ =]
__ 40000 o [A Fart - a2 O
3 500 [A Fart - 43 ]
& 30.000 = [ Fart - a4 =
E. 25.000 -~ — ——— " n || [ FAM - AS -
= 20.000 £
AN ' a
4 10.000 —]
£ 10, [A Far1 - ag M -
S0 ——— T LA Far - as - [~]
0.000
_5.000 Yiewer: —
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100  peparter: [Fam S
well Position
Threshold Cycle Ca ion
Threshold Please Set the
Use Threshald:[_4_] £ Sl bey Threshold Value on All
Mutt. * Stddev:[ 100 _|*[_0o1 ] FAM - &1 25.339 0.001 =l | Reporter Layers.
Ormit Threshold: FAM - A2 25415 0.002
Baseli [All - As | 25499 0.001 Click OK to Continue.
Start: 3 Stop: 15 | FAM - A4 25510 0.001 -
FAM - AS 25479 0.001 -
.
ok ]
IMPORTANT At least 30 of each set of 36 Unknowns must be used in the analysis
for ABI PRISM 7700 instrument performance verification.
5 If outliers are present, take the following action:
a. Note the well position of each outlier.
b. Click OK and return to the Setup view of the plate document.
c. Highlight identified wells and select Not In Use from the Sample Type pop-up
menu.
d. Return to the Analysis view and reanalyze.
6 After the analysis is complete, view the results in the Experiment Report from the
Window menu.
7 Record the Average Copy Number and the Standard Deviation of each of the

replicate populations.

Note If the standard deviations are too high, there may be a problem with either
the standard curve or the threshold setting.
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7700 Sequence Detection System Verification Calculations

Experimental
Report Contents

Required Number of
Reactions

Validation
Specification
Calculation

For each replicate population, the Experimental Report lists the:
4 Copy number for each well

4 Average copy number for each replicate set

4 Standard deviation for each replicate set

At least 30 of each set of 36 Unknown reactions must be used in the calculation to
verify instrument performance.

Note Any position not used in the calculations must be checked during a subsequent PCR run
to ensure that the thermal cycler, optics, and data collection are all functioning properly.

After determining that at least 30 of the Unknown reactions are successful, determine
whether the run passed the validation specifications.

If the calculation below is true, then the instrument passes the validation specification
(99.7% confidence level when determining the difference between the 5K and 10K
populations).

[(Copy.Unk.1) — 3(STDev.Unk.1)] >[(Copy.Unk.2) + 3(STDev.Unk.2)]

Calculation Term Value Replicate Population
Copy.Unk.1 Average copy number of Unknown #1 10K
STDev.Unk.1 Standard deviation of Unknown #1

Copy.Unk.2 Average copy number of Unknown #2 5K
STDev.Unk.2 Standard deviation of Unknown #2

In simple terms, the calculation states that the average copy number of the 10K
replicate population minus three standard deviations is greater than the average copy
number of the 5K replicate population plus three standard deviations.
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Calculating
Validation

Step

Action

Example

Specification

Determine the values for each
calculation term.

The calculation terms in this example
are defined below.

Note You may choose to omit up to Equation Term | Value
six reactions. Copy.Unk.1 9900
STDev.Unk.1 870
Copy.Unk