

































































When the chip is detected, the image omngteumentab changes to a chip.
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If the chip is not detected, open and close the lid again.

NOTE
If theAutoRuroption is active, the chip run starts automatically once a chip has b
inserted and the lisas been closed.

6 On thdnstrumentab, click th&tartbutton.

() start

The chip run starts. TRaw Signalsub-tab shows an electropherogram of the currentl
measured sample. The name of the samgigpisayed above the graph. The graph is &
“live” plot of the migration time agadiflsorescence units (raw data, including
background fluorescence, for example).

Contents 23 Index



5%2100 expert E _|&x]

File Context Wiew Instrument  MWindows  Help
Instrument - =] 222
Contexts 9> i
= G All Instruments Instrument }
‘ Demo 2100 expert_DNA

@ Instrument 2 Mame: COM Port

) Instrument 3 g D Serial#:

: Method Selection:
@ = Cartridge:

SkartySkop Run:
Wendor: @ Stop

The number of the sample that is culydrding measured is indicated on the
information bar:

G ¢

The status bar at the bottom of the swmgdhows the measurement progress for the
chip run and the COM port number used for data acquisition.
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During the chip run, you can do the following:

€ View the chip data file in tBatacontext by clicking on the name oflh&a File

COM Pork IDeml:u vI

Method Selection: E Methods

Skart)Stop Run: @ Stop

Methiod: .. .Demo DS 7500 Cuskam, xsy

C'ata File: ... 2005-05-19 14-01-59.xad

€ Switch to any other context. For exampleco evaluate any chip data file irbia
context, or compare samples inGloenparisocontext.

€ If necessary, abort the clhym by clicking on ttgtopbutton.
All data that was collected up to the stop point will be saved.
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Viewing the Measurement Results

To view the results, switch to thatacontext. The data fitat has just been
generated by your chiym is displayed. Tighip Summanab shows information on
your chip data file, and lets you entermments regarding chip, samples, and study.

In the tree view panel, click any sample name or the ladder.
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This selects thElectropherogramab, which displays a data plot of size/migration
time versus fluorescence intensity.

42100 enpert - C\....ea'Data’,dsDNAYDNA 75004, Demo DNA 7500 Custom', 2100 expert_DNA 7500_00000_2005-05-19_14-01-59:3ad 1= x|

File Context Wiew Electropherogram Workflows Windows  Help

C 1 z Na f : 3 =] E »
eta 2O EEeE Wl 00000 OE |2 E | k- -[N|REA [E& 8| & |-
Ele...CR Mix 3a {Not Reviewed) Analysis
- w All Files General Properties I Assay Properties I Chip Surmary 1 izel 1 Electropheragram | Result Flagging ] Log Eook}
ﬁ =+ 2100 expert_Diua 7S500_00
Ry [ All samples [FJ] o PCR Mix 33
IOl Per mie 1 =004
S mlrCr. i 32
el @ Sample
ks O sample 4 —
(] sample 5 4004
@ Sample &
O] sample 7
(] sample 8
|| Sample 9 3004 —
O] sample 10
(] sample 11 [E—
@ Sample 12 [
O Ladder 2004 —
[% 100
o —_—
A
T T T T T TT T T T T
50 300 500 700 1000 2000 10380 [bp]
Size [bp] | Conc. [ngjpl] | Molarity [nmolfl] | Observations -
1|4 s0 8,30 251,5 [Lower Marker
2 74 3,50 179,7
3 113 1,92 25,7
4 165 0,95 8,7
5 215 2,56 18,0
[} 261 1,55 9,0
7 310 1,98 9,7
8 417 2,04 10,7
a 514 7. 22.6 LI
Results | Peak Table | Legend | Errats ‘
‘ \ |sMr. Advanced as Advanced Operator Auto Expart |Auto Print

Peaks have automatically been deteetsd their characteristics such as size,
concentration, purity, or molarity hiagen calculated and are shown irPsak Table
at the bottom of the window.
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What You Can do When the Measurement is Finished

When the measurement is finished, you can:

€

€

€

Document your chip run by entering@a names, chip comments, and study
information, for example.

Evaluate the measurement results by anglgel-like images and electropherograms
(electrophoretic assays), or histogramg dot plots (flow cytometric assays):

— “Analyzing and Evaluating the Results of an Electrophoreticoksgage 82
— “Analyzing and Evaluating the Results of a Flow CytometricoAgsage 217

Print the results to document them on paper or an electronic format, such as HTI
PDF.

See Printing Reporton page 292.
Export the results or parts of them for further evaluation in other applications.
See Exporting Dataon page 283.

Compare the results with the results of other chip runsGothgarisocontext. See
“Comparing Samples from Different Electrophoretic ChippRpage 148.

Insert the next chip in the bioanalyzer and start a new chip run.
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Looking at 2100 Expert

Before you start running assays on the Agilent 2100 bioanalyzer, you should famili
yourself with the 2100 expert software:

€ “Introduction to the Key Features of the 2100 &rpgpage 30
€ “Starting 2100 Expédn page 32

€ “2100 Expert Work Afaan page 33

€ “Closing 2100 Expean page 44
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Introduction to the Key &wures of the 2100 expert

The Agilent 2100 expert is charazesriby the following key features:

€

2100 expert provides a single softwaréogpmatwith a common user interface for
running, analyziy evaluating, prestmg, and comparing DNA, RNA, pratedcell
parameters.

2100 expert is installed in @ue After installation, the furomnality for electrophoretic
and flow cytometric assays can be activated separately with license keys.

2100 expert provides an optional security thatkeeds to be ordered separately as
G2949CA and is then activated with a license key. This security pack activates u
management functions and electrorgoaiure to meet the Food and Drug
Administration (FDA) requirements (21 CFR Part 11).

2100 expert provides detailed installatioficagion and system nication tests on
both the bioanalyzer hardware and software.

2100 expert allows having multiple chip alad#or assay files open at the same time.

2100 expert features a new intéegd data evaation tool Comparisocontext)
allowing comparison of measurement reffitsame assay class) from different chips
directly. A separate data evaluation tool is no longer necessary.

2100 expert features improved integraticinding manual integration (available for
DNA and Protein assays only).

2100 expert allows color-codaedult flagging with pre-defined or custom result
flagging rules. Flaggingles can be applied to measurement results.

2100 expert now has customizabdelltdables and gel-like images.
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€ 2100 expert has improved instrument cofitma.bioanalyzers can be controlled at
one time. It is possible to run measurements as well as diagnostics tests on two
bioanalyzerat the same time

€ 2100 expert has improved printing and reporting functions.
€ 2100 expert has extended instrotéagnostics functionality.
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Starting 2100 Expert

To start 2100 expert:
1 Go to your desktop and diedtlick the following icon:

A
2100 ex;l%

—OR -

From the WindowStartmenu, seled®rograms > Agilent 2100 Bioanalyzer > 2100
expert
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2100 Expert Work Area

The 2100 expert software has standard elsmseoh as pull-down menus and toolbars,
and the main working area, which contaimsrs¢tabs, some of which have sub-tabs.
The 2100 expert work area has thewoip regions (demonstrated at Betacontext):

Title Bar
Menu Bar

=18l

%2100 expert - Ci4...ea'Data’,dsDNADNA 7500' Demo DNA 7500 Custom', 2100 expert_DNA 7500_00000_2005-05-19_14-01-50.xa
iContext  Wiew Gel  Workfo ndows Help

TR HO & tEd Flud O00Q QO PER|E &8F|a-|=-

I

ta

Toolbar

Gel...CR Mix 3a (Not Reviewed) Analysis
" & 1 Files General Properties 1 Assay Properties 1 Chip Summary ] Gel | Electropheragram 1 Result: Flagging I Log Bnnk]
Info Bar -] ol Samples [bp]  la.. P.. [P |53, Sa.. Sk S5, Sac. 53, Sa. Sa.. A S, [bp] Lucal] Global ]
T PeRMITT m =
O] Per b 3a orma _ oo |
C 0 ntext B ar |0l sample 3 Inkeqgration start time [s] 2
- |g| Sample 4 Integration end time [s] a4
E! Sample 5 Slope Threshold 0,5
- IQI Sample & Area threshold 0,5
-l Sample 7 Height threshold [FU] 5
T V' E] Sample & 10300 — s— e e e e e S e e | — 1 (J3E0) Peak filker width [s] 05
ree lew -0 sample 9 7000 — =—— f— — — — — 7000
E. ple-i0 3000 — —— — —_— e —— — 3000
E! Sample 11 1500 — ———— — — e — —_ = — 1500
- IQI Sample 12 1000 — —— e — . — —_— —_— — 1000
] Ladder ] = = =
Tabs w-— H— F— —— —— -m
Method e _=m ’
Sub-tabs w-— | = — = —m
S+ — —_—————————— — 5 K
L 1 2 3 4 S ] 7 8 9 10 11 1z
Size [bp] | Conc, [ngful] | Molarity [nmalfl] | Cbservations | |;||
v 4 50 5,30 51,5 Lomer Marker - 1
Lower 2 74 30 179,7 NSQS Exportis
3 113 1,92 25,7 Configure Columns. ..
P an e I i 133 @ Gy % Copy To Clipboard Chrl+C
5 215 2,56 18,0 4
5 261 155 a0 1 Manually Set Lower Marker
7 310 1,98 5,7 ’@ Manually Set Upper Marker
B 417 2,94 10,7 7% Exclude Peak
B c1a 7 r 27 e T = Dfaults Help
Statu S B ar Results | Peak Table | Erroes I ——I _I
: | | |ng‘ Adwanced as Advanced Operator |,Cutn Export \Autn Print
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The 2100 expert software can be opdrat six modes, called contexts”:
€ Instrument Context

€ Data Context

€ Verification Context

€ Comparison Context

€ Assay Context

€ System Context

NOTE
The contexts work independent from eauobrotegarding their data. This means, for
example, that you can review data and run measurements at the same time.
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Using theContextdar, theConteximenu, or the selection list in thelbar you can
switch between the contexts:

Cantexks
e

Insktrument

Context | Wiew Gel W

@ Instrument

a Data % Diaka

Methad @ verification Instrument

—— 9 Campatisan

Werificakion

& Methad Comparison
Methiod
@ System System

NOTE
Menus, toolbars, the tree view, and the main working area (tabs) significantly ch:
when you switch between the contexts.

An introduction to the six contexts is given in the following.
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Instrument Context

On startup, 2100 expert enterslttsrumentontext, where you can run DNA, RNA,
protein or cell assays by selecting an adsagnd starting the chip run—provided that
the bioanalyzer is properly connected, a cimpaded, and the bioanalyzer lid is closec

4% 2100 enpert 1= x|

Fle Context W“iew Method Instrument Windows Help

Del N 00
; Al Instruments Instrument D\agnostlcsl
‘ Derno

Mame: COM Port Ingu s
Serial#: Method Selection: M
Cartridge:

SkartySkop Run:
Wendor: 0 s

5 Instrument 3

ool

gilent Technalogies

B

Product 1Dt Method: i:4...Dema DHA 7500 Custon,xsy
Firrweare: Simulation Mode Data File:
Assay Comments:
r~ Destination
Copyright @ 2003 Agilent Technologies
% f+ Default C:\...sDMA\DNA 7SO0\Demo DA 7500 Custom

€ Custom €:...5DNAIDNA 75001 Demn DA 7500 Custom |

File Prefix (2100 expert (max 16 characters)

Data Acuisition Parameters —Start Run Checklist

Run sample |—1 ta [12 ::|I o Isthe \.nstrument ready?

o Is a chip detected?

o Is selected instrument valid For this assay?
of Does the cartridge and the selected assay match?
o Are all required licenses applied?
of Is current instrument valid For the selected method?
of Does the user have rights to start a run?

Chip Setup

\ \OFFIme (Dema Made) |sMr. Advanced as Advanced Operator Auto Export | Auto Print
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NOTE
If two bioanalyzers are connected tor YRC, you can run both in parallel.

During the chip run(s), you can viewstatus of the bioanalyzer(s): instrument
information and real time acquisition data.

In thelnstrumentontext, it is also possible tmthardware diagnostic tests on all
connected bioanalyzers. RefeiRarfning Instrument Diagnostios page 322 for
details.
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Data Context

In theDatacontext, you can

€ view, analyze, and evaluate the resulgswf chip runs that are presented as
electropherograms, gel-like imagespgrsims, dot plots, and result tables.

€ export and print the results of your chip runs.

42100 enpert - C\....ea'Data’,dsDNAYDNA 75004, Demo DNA 7500 Custom', 2100 expert_DNA 7500_00000_2005-05-19_14-01-59:3ad 1= x|

File Context Wiew Electropherogram Workflows Windows  Help
Data 2Hes|EE EH Sl 00000 OE| L E |- RS B E | & -
.CR Mix 3a (Not Reviewed) Analysis

- ¢ iles General Properties I Assay Properties I Chip Surmary 1 izel 1 Electropheragram | Result Flagging ] Log Eook}
ﬁ =+ 2100 expert_Diua 7S500_00
Ry [ All samples [FJ] o PCR Mix 33
— IOl Per mie 1 =004

@ Sample 3
O sample 4
(] sample 5 4004
@ Sample &
O] sample 7
(] sample 8
@ Sample 3 200
O] sample 10
(] sample 11
@ Sample 12
O Ladder 2004

100+

o —_—
A
T T T T T TT T T T T
50 300 500 700 1000 2000 10380 [bp]
Size [bp] | Conc. [ngjpl] | Molarity [nmolfl] | Observations -
1|4 50 8,30 251,5 |Lower Marker
2 74 3,50 179,7
3 113 1,92 25,7
4 165 0,95 8,7
5 215 2,56 18,0
[} 261 1,55 9,0
7 310 1,98 9,7
8 417 2,04 10,7
a 514 7. 22.6 LI
Results | Peak Table | Legend | Errats ‘
| ‘ \ |sMr. Advanced as Advanced Operator Auto Expart |Auto Print

The measurement data is stored in .xad files.
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Verification Context

TheVerificationcontext is used to run and document qualification tests.

File Context

werification

Wiew Windows Help

& tE @z

-
F ification_19-05-2005_14-32-09, xw

Installation Yerification
System Yerification

[ ¥ Software

=
E

=pr

=

-3 PC_MM_3K

[5 Files and Environment

-3 Electrophoresis DA

- of ACE DNA 500
X ACE DNA 1000
- ACE DA 7500
- of ACE DNA 12000
1 ¥¢_ Electrophoresis RIA
- ACE Eukaryate mR|
- of ACE Eukaryote mR
o ACE Prokaryote mi
- o ACE Prokaryote mi
-9 MCE Eukaryate ot
¥ ACE Eukaryote bk
- ACE Prokaryote tol
- of ACE Prokaryote bo
7-[= Electrophoresis Protein|
]--D FlowCytometry Assay
lardware

Configuration Results} LogBookl

Available Tests:

=& ]

Select Al

Unselect Al

Apphy Mame Description Executions Status
[]  |ACE Eukaryote mRMA pico |Analysis Calc... 1| o Executed, passed
[1 |ACE Eukaryote mRNA ... Aanakysis Calc... 1| of Executed, passed
[]  |ACE Prokaryote mRMA p... Analysis Cale... 1| o Executed, passed
[]  |ACE Prokaryote mRMA n... Analysis Calc... 1| o Executed, passed
[1 |ACE Eukaryote total RM... @nakysis Calc... 1 XExecutedJ Failed
[]  |ACE Eukaryote total RM... [analysis Calc.., 2% Executed, all executions Failed
] |ACE Prokaryote total R... |Analysis Calc... 1| o Executed, passed
p| [ |ACE Prokaryote kotal R... anakysis Calc... 1| of Executed, passed

Test Properties

Mame:

Description:

ACE Prokaryote total RNA nano

used with the Prokaryote total RNA nano assay.

Approzimate Time: 30 s

Analysis Calculation Engine Test — eleckrophoresis Prokaryote tokal RMA nano, Tesk checking Features of analyses

]

|Ver|F|catmn Run Complete.

For both the bioanalyzer hardware and software tests can be run for:

€ Installation verification

€ System verification
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Verification results are automatically saved in .xvd files. You can re-open .xvd files
review verification results.

For details, refer t&erforming Verificatiohen page 331.
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Comparison Context

In theComparisogontext, you can open multipkecéiophoretic chip data files and
compare samples of the same assay did$4 (L000, for example). It is possible to
overlay electropherograms recorded épitteanalyzer and compare the results.

42100 expert - C:\..ent’, 2100 bioanalyzer, 2100 expert'SecuredAreaiComparison’,2005-05-19% ComparisonFilel DNA7500.5ac - | = ﬂ

Eile Context Wew Electropherogram ‘“Windows Help

Comparison " RAEHO&S lE‘ a8 00 H | 2B ' B X | overlaid samples +
Electropherogram - PCR Mix 3a
W_ All Comparison Files Comparison Summaryy 1 Gel 1 Electropherogram | Comparison Lag Bnnkl

ER 1 le1 DNATS

[FU] PCR Mix 3a

1000+

004

——
|

< | » F

b Select Data Files T T T T T T

I‘ 2005-05-19_14-01-59.xad & 40 =0 &0 70 en 90 [5] .

PCR Mix 1
PCR Mix 33 Yiewport 2

Sample 3 #* PCR Mix 3a
Sample 4
Sample 5
Sample &

Sample 7 [%
Sample &
Sample 9
Sample 10
Sample 11
Sample 12
Ladder

# PCR Mix 1

Legend | Errats

[ [ | §Mr. Advanced as Advanced Operator [t Export [Auka Print

Comparison results can be saved in .xacYibel can re-open .xac files to review the
comparison results and to add further samples for comparison.
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Assay Context

In theAssaycontext, you can create your owsays based on Agilent templates by
modifying certain data (for example, data analysis setpoints).

Y¥2100 expert - C:\...\2100 bianalyzer\,2100 expert\Securedarea’Method'Demo Templates: =181 x]

File Context Yiew Assay Properties Windows Help

Methad - & = |

Contexts

All Files General Properties As rtles Chip Summary | Result Flagging | Log Books

= Demo DA 7500 Custom.s| R —
[EE] A Samples - \.—"‘4 ssav e beme e Global
=i - - :
g z::s:z ; Title : D Dh# 7500 T | Collapse
Q’ [ Sample 3 Location : C:h,...a\Method\Demo TemplatesidsDha ElGeneralEes e e polee
|| Sample 4 -| : Hectrophoresis properties
P e T e 2 P T e ROy e

Assays are stored as .xsy files.
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Closing 2100 Expert

To close the 2100 expert software:
1 From thé-ilemenu, seledExit
If a chip run is in progress, the following message appears:

2100 expert x|

\lj) Run is being performed in the Instrument Context, Cannaok kerminate application,

ClickOKand wait until the chip run is complete.

If there are unsaved files opie, following dialog box appears:

2100 expert |

Save changes to the Following Files?

ad
0 Calibratio Mo

Cancel
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NOTE
This dialog box may also appear if yda switch between contexts while there is
unsaved data.

2 ClickYesto save the changes to the selediled and continue quitting 2100 expert.

If you want to save changes only to particular files, select these files in the list by
single-clicking them. By default, all files with unsaved changes are selected.

If you clickNo, 2100 expert quits without saving any changes.

If you do not want to q@i100 expert at this time, cliC&nceto return to your
2100 expert session without saving anything.

After you have confirmed the messages, 2100 expert quits.
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Running and Evaluating Electrophoretic Assays

For running and evaluatingattophoretic assays yoead to know the following:
€ “Principles of Nucleic Acid and Protein Analysis on’ao@Glppge 47

€ “Preparing and RunningBlectrophoretic Assagn page 51

€ “Analyzing and Evaluating the Results of an Electrophoreticoksgage 82

€ “Result Flaggifign page 157
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Principles of Nucleic Acidnd Protein Analysis on a Chip

The electrophoretic assays are based onidraal gel electrophoresis principles that
have been transferred to a chip formatchipeformat dramatically reduces separation
time as well as sample and reagent consampithe system provides automated sizinc
and quantitation information in a digital &ir®n-chip gel electrophoresis is performec
for the analysis of DNA, RNA and proteins.

The chip accommodates sample wells, g&d sed a well for an external standard
(ladder). Micro-channels are fabricateggass to create interconnected networks
among these wells. During chip preparatiemrmtboro-channels are filled with a sieving
polymer and fluorescence dye. Once the amdl channels are filled, the chip becomes
an integrated electrical circuit. The 16-pictreldes of the cartridgee arranged so that
they fit into the wells of the chip. Eadttebde is connected to an independent power
supply that provides maximum control and flexibility. Charged biomolecules like DN
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RNA, or protein/LDS micells are electroptuadly driven by a voltage gradient—similar
to slab gel electrophoresis. Because ohatanot mass-to-charge ratio and the presence
of a sieving polymer matrix, the molecukesearated by size. Smaller fragments are
migrating faster than larger ones. Dye migleautercalate into DNA or RNA strands or
protein/LDS micells. These complexes arettdy laser-induddluorescence. Data

is translated into gel-like images (bandg)edectropherograms (peaks). With the help
of a ladder that contains components of known sizes, a standard curve of migratior
versus fragments size is plotted. From theatian times measured for each fragment ir
the sample, the size is calculated. Twoama(kor RNA only one marker) are run with
each of the samples bracketing the ovarhg range. The “lower” and “upper”
markers are internal standards used to align the ladder data with data from the sar
wells. This is necessary to compensate for drift effects that may occur during the c
of a chip run.

For DNA and protein assays, quantitation is done with the help of the upper marke
area under the upper marker peak is compéttethe sample peak areas. Because the
concentration of the upper marker is kntenconcentration for each sample can be
calculated. Besides this relative quantitation, an absolute quantitation is available f
protein assays, using external standard proteins.

For RNA assays, quantitation is done witheleof the ladder area. The area under th
ladder is compared with the sum of the tapgmk areas. The area under the “lower”
marker is not taken into considerationtétal RNA assays, the ribosomal ratio is
determined, giving an indication on the integrity of the RNA sample. Additionally, tr
RNA integrity number (RIN) can be utilizestimate the integrity of total RNA samples
based on the entire electrophoretic track@RNA sample, including the presence or
absence of degradation products.
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The 2100 expert software plots fluorescerieasity versus size/migration time and
produces an electropherogram for each sample:

F Mix 1 R Mix 2
1 1 T 1 1 1 I 1
L &0 & 100 5 0 &0 a 100 5

f 1 T T
1 T 1 1 T 1
a0 & ] 100 a0 L] ] 100
23 R 2 1

L 1 n 1 1 n ! ——

1 1 T 1 1 T T 1 1

&7 & 2] 100 a0 &0 a1 100 L] & 5 100

(R B R Mix 2

1 1 1 1 n 1

1 1 T 1 1 1 T 1

L] &0 ] 100 L] ] a1 100
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The data can also be displayed as atdemsiry plot, creating a gel-like image:

Ladder [PCRM... PCR M. PCRM... PCR M., PCRM... PCR M... PCR M... PCR M... PCR M... PCR M... PCR M.., PCR M...

bp bp
1,000 - — E— — — L0000

700 < e — e — 700

400 — — 400

300 — — 00 |

200 — — Z00

150 — 150

100 — 100

50 - — &0

15 — 15
 — L 1 2 3 4 5 ] 7 g ] 10 11 12 D —
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Preparing and Running &tectrophoretic Assay

An electrophoretic chip roequires the following steps:
1. Switch on the Agilent 2100 bioanalyrel start the 2100 expert software.
See ‘Starting 2100 Expédn page 32.

2. Select an electrophoretic assay.
See ‘Selecting an Electrophoretic Assay for a ChipoRyage 52.

3. Prepare reagents, chip, and samples.

See Preparing Samples, Reagents,G@mgs for Electrophoretic Assays page 55
and the appropriafgpplication NoterReagent Kit Guide

4. Load the chip into the bioanalyzer.
See tLoading the Electrophoresis Chip into the Bioariadyzpage 59.

5. Start the chip run.
See Running an Electrophoretic Assay page 65.
When the chip run has finished, you can:

€ Have a first look at the results (sBe&playing the Measurement Results
(Electrophoresispn page 73).

€ Document the chip run (séatering Chip, Sample, and Study Inforrhatiqgrage 70).
€ Analyze and evaluate the results:
— See Analyzing and Evaluating the Resaf an Electrophoretic AsSayn page 82.
— See Result Flaggifign page 157.
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Selecting an Electrophoretic Assay for a Chip Run

To select an assay:
1 Switch to thénstrumentontext.

2 In theTree View Panedelect the bioanalyzer you want to use.

&P Al Instruments
.............. gﬁl Instrument 1

______________ g

In the upper left of thestrumentab, an icon shows the status of the bioanalyzer. Y
should see one of the following icons (lehfgdosed), indicating that the bioanalyzer
Is detected by the system:

3 If you do not see one of these icons, lcheat the bioanalyzer is switched on and
properly connected:

— Check th€€OM porsetting.

— Make sure the bioanalyzer is physically connected to the PC (over the serial
interface).

— Check the power connection.
— Check the power switch.
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If you need additionallpeplease refer to tiAgilent 2100 Bioanalyzer Maintenance
and Troubleshooting Guide

4 Select an assay for the chip run.
On thdnstrumentab, click théssaybutton.

—0OR -

Click theAssaysmenu.

Both will open thAssaysmenu, allowing you to selact assay from the submenus.
—0OR -

SelectFile > Open File to Rdiis opens a dialog box, allowing you to load either a
assay (.xsy) or a chip data file (.xad).

The type of assay you have to select depends on the required measurement anc
Reagent Kit you use to prepare your sanijgémls on these assays are described ir
the Application Noteavailable for each assay and irRbagent Kit Guide

5 Select the desired ass®NA 1000for example.
The assay is loaded and its name appears tnfdlmation Bar

DE11700058 - DNA 1000

NOTE

After a chip run, the results can be evaluated using parameters from a different
electrophoretic chip data file (.xad) efstlime assay type (DNA 1000 in this example
Refer to Importing Data Analysis Setpdimds page 279.
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6 Select d@estinatiorfor the chip data file (.xad) that will be generated as the result
the chip run. You can also specify a cuBtlanPrefixor this file.

—Destination

f* Default C:h.. \DataldsDME\DMA 7S000Dema DMS 7SO0

" Custom C:h...\DataldsDMAIDNA 75000Demo DHA 7500 |

File: Prefix |21|:||:| expert (max 25 characters)

—Lrata acquisition Parameters

Run sample |_1 ko [ :II

7 UndemData Acquisition Parameteesiter the number of samples you want to have
measured.

The total number of samples that can lesored varies with the type of assay
selected. With DNA and RNA Nano asd2ysamples may be run; with RNA Pico
assays, 11 samples may be run; and with Protein assays, the maximum number
samples is 10. When preparing the chip Beparing Samples, Reagents, and Chip
for Electrophoretic Assdyan page 55), keep in mind that you have to follow the
seqguence of the sample wells. For example, if you want to measure only 3 sample
have to fill the wells 1, 2, and 3 of your chip.
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Preparing Samples, Reagents, and Chips for Electrophoretic Assays

Before you can load a chip, you havesfmape the samples and reagents. To find out
how to prepare the samples and reagents, refer to the Reagent Kit Guides
available for each LabChip kit. Pleasetetbese documents for further information
and analytical specifications.

In general, preparing an electroptioegesssay involves the following steps:

€ Check that you have everything thastisdiin the appropreaReagent Kit Guide.

Be aware that there can be small bpbitant differences between the different
assays even for the same type of mtdsgtor example, between DNA 1000 and DN
7500 assays).

Make sure you are familiar with the esaénteasurement practices (see next page)
Before running the first RNA agsdecontaminate the electrodes.

Prepare all the reagent mixtuifes example, the gel-dye mix).

Load the gel-dye mix using the priming station.

Load the DNA/RNA marker solution and buffer.

Load the destaining st@n for protein assays.

a d d d dh db

Load the chip with ladder and samples.
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Essential Measurement Practices (Electrophoretic Assays)
General:

WARNING
Wear hand and eye protection and follaedj laboratory practices when preparing
and handling reagents and samples.

WARNING

No data is available addressing the ngéaicity or toxicity of the dye/DMSO
reagent. Because the dye binds to nucleic acids, it should be treated as a potent
mutagen and used with appropriate care. The DMSO mixtures should be handle
with particular caution as DMSO isdwnn to facilitate the entry of organic
molecules into tissues. We strongly reamend using double gloves when handling
DMSO mixtures.

€ Handle and store all reagents according to the instructions giveReagkeat Kit
Guides

€ Avoid sources of dust or other contaminddseign matter in reagents and samples
or in the wells of the chip will interfere with assay results.

€ Always insert the pipette tip to the bottiithe well when dispensing the liquid.
Placing the pipette at the edge of the wellleaad to poor results due to the formation
of a bubble on the bottom of the well.
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€ Protect dye and gel-dye mix from light. Remove light covers only when pipetting.
decomposes when exposed to light.

€ Use a new syringe and electroéarmér with each new LabChip kit.

€ Do not touch the Agilent 2100 bioanalyz@rgla chip run and never place it on a
vibrating ground.

€ Keep all reagents and reagent mixes refrigerated at 4 °C when not in use.

€ Allow all reagents and samples to equilibrate to room temperature for 30 minute:
before use.

€ Use loaded chips within 5 minutes. Reageigist evaporate, leadito poor results.

RNA Assays:

€ Always wear gloves when handling RINA use RNase-free tips, microfuge tubes an
water.

€ Itis recommended to denature all RNA samples and RNA ladder by heat before
(70 °C, 2 minutes).

€ Always vortex the dye concentrate for 10 seconds before preparing the gel-dye r
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Protein Assays:

€ Store Protein sample buffer at -20 °C upaalaifieep the vial in use at 4 °C to avoic
freeze-thaw cycles.

€ Allow the dye concentrate to equilibrateotim temperature for 20 minutes before
use, to make sure the DMSO is complétalyed. Protect the dye from light during
that time. Vortex before use.

€ Allow all other reagents to equilibrateotmm temperature for 10 minutes before use

€ Use 0.5 ml tubes to denature samples. smey tubes may lead to poor results,
caused by evaporation.
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Loading the Electrophoresis Chip into the Bioanalyzer

The Agilent 2100 bioanalyzer uses diffeegtriidges for electrophoretic and flow
cytometric assays. For electrophoretic measuremenggedtrede cartridgs required.

The electrode cartridgentains 16 electrodes that fibithe wells of DNA, RNA, and
Protein chips. Each electrode in theidge has an individual power supply. All
electrophoretic assays (DNA, RNA, an@iRjotquire an electrode cartridge. The
electrode cartridges will esthhave an engraved “1” at the front, or will have no
engraving at all. Cartridges with akfit number are not electrode cartridges.
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vn the metal | k'ur$1 into the open position as shown in

of the lid.
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When the chip is detected, the image omnteumentab changes to a chip.

—
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- S ¢

DMA LabChip

sicing / Analyiis

If the chip is not detected, open and close the lid again.

w
.
m
=
|
=
B
=
=@
=

NOTE
The displayed image depends on the assay selected in the software, not the typ:

chip inserted. If you would like to run a DiIN@\but a protein chgppears, you have
selected the wrong assay.

NOTE
If theAutoRuroption is active, the chip run starts automatically once a chip has b

detected and the lid has been closed.
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Running an Electrophoretic Assay

NOTE

You can stop a chip run at any time, for@earherrors occurred or if you are not
satisfied with the quality of the measuremesults that you can observe during the
chip run. SeeStopping a Chip Rumn page 68.

Starting the Chip Run
When you have loaded the chip, you can start the chip run:

1 On thdnstrumentab, click th&tartbutton.

() start |

The chip run starts. TRaw Signalsub-tab shows an electropherogram of the currentl
measured sample. The name of the samgigpiayed above the graph. The graph is &
“live” plot of the migration time agdiflsorescence units (raw data, including
background fluorescence, for example).
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5%2100 expert E _|&x]

File Context Wiew Instrument  MWindows  Help
Instrument - =] 222
Contexts 9> i
= G All Instruments Instrument }
‘ Demo 2100 expert_DNA

@ Instrument 2 Mame: COM Port

Instrument 3 z W Serial#:

’ 3 Method Selection:
@ = Cartridge:

SkartySkop Run:
Wendor: @ Stop

The number of the sample that is culydrding measured is indicated on the
information bar:

G ¢

The status bar at the bottom of the sced®mws the measurement progress for the chiy
run and the COM port number used for data acquisition.
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During the chip run, you can do the following:

€ View the chip data file in tBatacontext by clicking on the name ofldla¢a File

COM Pork IDeml:u vI

Method Selection: E Methods

Skart)Stop Run: @ Stop

Methiod: .. .Demo DS 7500 Cuskam, xsy

C'ata File: ... 2005-05-19 14-01-59.xad

€ Switch to any other context. For examplecao evaluate any chip data file irbia
context, or compare samples inGloenparisocontext.

€ If necessary, abort the clhym by clicking on ttstopbutton.
All data that was collected up to the stop point will be saved.

After the chip run is completed, you can:

€ Switch to thédatacontext, where you can view, analyze, and evaluate the results
your chip run (se®ftsplaying the Measurem&wssults (Electrophoresien page 73
and Analyzing and Evaluating the Results of an Electrophoreticohsgage 82).

€ Stay in thénstrumentontext and start a new assay, for example.
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Stopping a Chip Run
You can stop a chip run at any time, for example,
€ if the quality of the measurement fessdoes not meet your expectations,

€ if, for example, after three samples you already have the information you desirec
you want to start another chip run.

NOTE
Youcannotresume a stopped chip run.

NOTE

If you stop a chip ruaytomatic export (se&Xporting Chip Run Data Automatically
on page 286) and automatic print ($&& to Turn on and Configure Automatic
Printing of Chip Run Repbds page 297) doe®t take place.

To stop the assay:
1 Click theStopbutton.

@ Stop

—0OR -

SelectStopfrom thdnstrumenimenu.
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NOTE
Data acquisition of the current sample will be aborted.

The following messag@pears:

2100 expert |

Q Are wou sure wou wank ko skop the run?

2 ClickYesto stop the chip run.
When the chip run is aborted, you can:

€ Switch to thddatacontext, where you can view, amalyand evaluate the results (if
any) of your chip run (sd@isplaying the Measurement Results (Electrophdm@sis)
page 73 and®halyzing and Evaluating the Results of an Electrophoreticolssay
page 82).

€ Stay in thénstrumentcontext, where you can stam tiext chip run, for example.
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Entering Chip, Sample, and Study Information

During or after a chip run, you can docutherun by entering information on chip,

samples, and study.

1 In theDatacontext, select th€hip Summaigab.

2 On theSample Informatiasub-tab, you can enter additional information such as
sample names and comments.

On theStudy Informatiosub-tab, you can enter information such as the name of tr
current study, the laboratory logcagiand the experimenter, for example.
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General Properties ] Assay Properties ] {? Chip Surmary l Gel ] Electropheragram ] Result Flagging ] Log Book]
Data File : 2100 expert_DMNA 7500_00000_2005-05-19_14-01-59,xad

Location C:ih.. . 2100 expertiSecuredArealDataldsDNALDNA 75004 Demo DNA 7500 Custom
Created : Mai 19, 2005 14:02:05

£
g
g
3
e
H
z

Modified : Mai 19, 2005 15:03:35
Software Created by version B.0Z.01,51211, modified by B.0Z.01,51211

File Wersion : 3 {Latest version)

Sample Mame | Sample Comment Rest, Digest | Status Observation Result Label  |Result Color Approved

1 |PCRMix1 25, 35, 50, 53, 70, ... [l V & Mot Reviewed
2 |PCRMix2 150, 158, 200, Z10.., - V & Mot Reviewed
3 |PCRMix3 500, 550, 600, 650, - V & Mot Reviewed
4 |PCRMix1 75, 35, 50, 53, 70, ... - V & Mot Reviewed
5 |PCRMix2 150, 158, 200, Z10.., - V & Mot Reviewed
6 |PCRMix3 500, 550, 600, 650, - V & Mot Reviewed
7 |PCRMix1 75, 35, 50, 53, 70, ... - V & Mot Reviewed
& |PCRMix2 150, 158, 200, Z10.., - V & Mot Reviewed
9 |PCRMix3 500, 550, 600, 650, - V & Mot Reviewed
10 |PCR Mix 1 75, 35, 50, 53, 70, ... - V & Mot Reviewed
11 |PCR Mix 2 150, 158, 200, Z10.., - V & Mot Reviewed

»|PCR Mix 3 500, 550, 600, 650, - V & Mot Reviewed
[ Chip Lot # | Reagentkitiot# |
223 ]

Chip Comments :

prepared by laura|

Sample Information | Instrument Information | Standard Curve

Irnpork. .. | Expork... |

NOTE
You may find some input fields already filled in, because chip, sample, and study
information are taken over frora base assay or chip data file.
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3 From thd-ilemenu, selec®ave

TIP

You can import chip, sample, and study information from .txt or .csv files. This is
especially helpful and time-saving, if you already have documented a similar chi
in another chip data file. Referltogorting Chip, Sample, and Study Informainon

page 281 for details.
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Displaying the Measurement Results (Electrophoresis)

You can view the measurement resiflea electrophoretic chip run as
electropherograms or gel-like images.

€ You can display the electrofiggams either one sample at a time, or all samples a
the same time to get an overview of thercimpfor example, to see the progress of ¢
reaction. SeeHow to Switch Between Slag/iew and Grid View
(Electropherogranig)n page 74.

€ You can navigate through the samples.l$@e to Navigate Through the Sanimas
page 75.

€ You can change the display of electroghanmts and gel-like images to make details
better visible. Se¢{fow to Change the Display of Electropherograms and Gel-like
Images on page 76.
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How to Switch Between Single View and Grid View (Electropherograms)

To switch between single view and grid view:
From théElectropherogramenu, selectview Single SampbeView All Samples

—OR -

Click theView Single SampZ orView All SampleZ button on the
Electropherogramoolbar.

—0OR -

Click theAll Samplegntry in thdree View Pané&b switch to the grid view, or any
sample name to switch to the single view.

—0OR -

Double-click any electropherogram tite\gew to switch to single view:

A [RCR .. Ch) FCRMixz | [PCR ..

& s ad

B 2 al

B & w

B 54 =
PCR Mix2Z

h & » i o ‘ ,
R Mix 1 R 2
A @ =0 w0 20 (5| W e @ w0 1 3 - 5 40 50 60 70 a0 a0 100 10 120 [s] 5
-
Size [bp] | Conc. [ngful] | Molarity [rmol/l] | Observations = Size [bp] | Conc. [ngful] | Malarity [nmalil] | Observations =

» 4 15 4.20 424.2 Lower Marker ¥ I 4.20 424.2 |Lower Marker
2 151 235 236 2 151 2,35 23.6
3 159 3.83 3.6 = 3 159 3.83 3.6 b
4 197 3,78 23.0 4 197 3.78 29.0
5 208 4.82 394 5 206 4,82 35.4
5 293 3.42 17.7 ~| & 293 342 17.7 -
Resuks | PeakTable | Legend | Errors | Results | PeakTable | Legend | Errors |

Contents 74 Index



How to Navigate Through the Samples

At any time—even during a chip run—yauscaoll through all samples—either in
electropherogram or gel view.
To navigate through samples usingltkee View Panel
1 If the tree view is not visible, seEw > Tree View
The tree view panel appears to the lefeofabs, and shows all chip data and assay
files as nodes.
2 Click any sample name.
Electropherogram view: the electropherogfaire selected sample is shown in
single view
Gel view: the lane of the gel-like image corresponding to the selected sample is
highlighted.
To navigate through samples usind-theer Panel
1 If the lower panel is not visible, seldeiv > Lower panel
The lower panel appears in the lower left corner.

2 Electropherogram view: Click any lane of the small gel image.
Gel view: Click any well on the chip icon.
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To browse through samples:

1 From thélectropherograwr Gelmenu, seledilext SamplerPrevious Sample
—0OR -
Click theNext Sampl. orPrevious Samp.. button in the toolbar.

To switch between electropherogram and gel view:

1 Click theelectropherograor Geltab to display the results of the selected sample a:
an electropherogram or as a gel-like image.

How to Change the Display of Electropherograms and Gel-like Images
It is possible to change the display of electropherograms and gel-like images.

In electropherograms and gel-like images you can:

€ zoom (enlarge or reduce using the mabeejraphs to display details, for example.
In electropherogramgyu can additionally:

€ show data points.

€ pan and scale the graph using the mouse.

€ change the background from a gray-to-white gradient to white.

€ add a grid to the electropherograms.
In gel-like images, you can additionally:

€ change the gel color.
€ change order of gel lanes in gel like images.
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To zoom into an electropherogram:
1 From theéElectropherogramenu, selecgraph Mode > Zoofdefault setting).

2 Position the mouse pointerthe electropherogram.

3 Click and hold down the left mouse button.
The mouse pointer changes itaghto a magnifying gle._ -

4 Drag the mouse.
A rectangle shows the part of theetectropherogram to be enlarged.

5 Release the mouse button.
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To pan and scale an electropherogram:
1 From thélectropherogramenu, selecéraph Mode > PamScale

2 Position the mouse pointerthe electropherogram.

3 Click and hold down the left mouse button.
The mouse pointer changes its shapedtmuale-arrow or to a double crosshair.

4 Drag the mouse.

As you drag the mouse, the electrophanogurve moves in the drag directam(
mode), or the scales of the X and/or Y axes chaoglerGode).

5 Release the mouse button.

You can perform several zoom, pan and scale steps in a row.

To undo the last zoom, pan, or scale step:
Click thdJndo Zoor.. button or double-click in the electropherogram.

To undo all zoom, pan, and scale steps:
Click thdJndo Al.  button.
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To display data points in an electropherogram:
From thé&lectropherogramenu, sele@how Data Points click the  button in the
toolbar.

Data points used to generate the grapmaw shown as bullets. Data points are 0.05
seconds apatrt.

To remove the gray-to-white gradient fftmrbackground ah electropherogram:
From thdElectropherogramenu, selecshow Gradient

The color gradient disappears and a white background is displayed.

To show/hide the grid lines on an electropherogram:
From thdclectropherogramenu, selecshow Grid
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Cleaning the Electrodes after an Electrophoretic Assay

When the assay is completanove the used chip from the bioanalyzer and dispose o
according to the guidelines established by your laboratory safety officer. Remove th
quickly to prevent a buildup of residvas the solutions on the electrodes.

Then perform the cleaning procedure torerthat the electrodes are clean (i.e., no
residues left from the previous assay). Haaiclg procedures are described in detail ir
the appropriatReagent Kit Guidad in thé\gilent 2100 Bioanalyzer Maintenance and
Troubleshooting Guide
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Good Practices
€ Empty and refill the electrode cleaneratlae intervals (e.g., every five assays).
€ The electrode cleaner can be used for 25 assays.

Never use a cloth to clean the electroflestrostatic discharge could damage the
high-voltage power supplies.

Wet electrodes can cause severe danmagjee on-board high voltage power
supplies. Always make sure the electredeslry before inserting them into the
bioanalyzer again.

Contents 81 Index



Analyzing and Evaluating the Resof an Electphoretic Assay

The purpose of electrophoretic assays is to separate sample components and dete
their size, concentration, purity, or molarity. Results for a particular sample are calc
after all data for that sample has been read.

The steps in data analysis differ depending on the type of assay in use:
€ “Data Analysis: DNAn page 83

€ “Data Analysis: RNA and Cy5-Labeled Nuclei¢ seigage 88

€ “The RNA Integrity Number (Rid¥) page 91

€ “Data Analysis: Proté&ion page 105

€ “Smear Analysi®n page 113
Further steps in analysis are:

€ “Changing the Data Analys page 117

€ “Manual Integratidron page 136

€ “Reanalyzing a Chip Data’étepage 146

€ “Comparing Samples from Different Electrophoretic ChimRpage 148
€ “How to Use the Form Mdam page 164
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Data Analysis: DNA

The data analysis process for DNA assays consists of the following steps:
1. Raw data is read and stored by tlséesy for all of the individual samples.

2. The data is filtered and the resulting edptierograms of all samples are plotted. Yol
can change the settings of the data analysis after the run and reanalyze your da

3. Peaks are identified for all samples and are tabulated by peak ID. You can chang
settings of the peak find algorithm and reanalyze the data after the run has finisr
(Note that peak find settings can banged for all or only certain samples.)
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4. A sizing ladder (see the following examlpletropherogram), which is a mixture of
DNA fragments of known sizes, is run first from the ladder well. The concentration
sizes of the individual base pairs are preset in the assay and cannot be changec

5. A standard curve of migration time versus DNA size is plotted from the DNA sizil
ladder by interpolation between the individual DNA fragment size/migration point
The standard curve derived from the ddtedadder well should resemble the one
shown below.
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6. Two DNA fragments are run with each cfdheples, bracketinggf®NA sizing range.
The “lower marker” and “upper marker” ai@rival standards used to align the ladder
data with data from the sample wells. The figure below shows an example of ass
marker peaks in a sample well.

Lower marker
Upper marker

NOTE
The software performs alignment by default. Turning automatic data analysis off
suspends data analysis until you turn it on again.

7. The standard curve, in conjunction witmthekers, is used to calculate DNA fragmen
sizes for each sample from the migration times measured.
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8. To calculate the concentration of the individual DNA fragments in all sample wells
upper marker, in conjunctieith an assay-specific concentration against base-pair
size calibration curve, is applied to the individual sample peaks in all sample wel

NOTE

The software allows you to redefine trekpe&hosen as upper and lower markers. A
change in marker selection will cause quantitative changes in the calibration
procedure, however, and therefore in the entire data evaluation.

9. If the check boRest. Digestn theChip Summary Tabenabled, the 2100 expert
software flags peaks that may have co-migrated:

Since it is assumed that the molarity of all the fragments in a restriction digest s
be the same, any peaks or clusters having a molarity that is significantly larger the

rest are flagged as potentially co-migraieaks, allowing you to examine them in
more detail.
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Data Analysis: RNA and Cy5-Labeled Nucleic Acids

The data analysis process for RNA and the Cy5-labeled nucleic acids assays cons
the following steps:

1. Raw data is read and stored by tis&esy for all of the individual samples.

2. The data is filtered and the resulting edptierograms of all samples are plotted. Yol
can change the settings of the data analysis after the run and reanalyze your da

3. Fragments are identified for all samples and tabulated by peak ID. You can chan
settings of the peak find algorithm for any or all samples and reanalyze the data.

4. An RNA ladder (containing a mixture of &NAown concentration) is run first (see
the electropherogram below). The concentisaéind sizes of the individual base pairs
are preset in the assay and cannot be changed.

Electropherogram of RNA 6000 Ladder (Ambion, Inc. cat. no. 7152)
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NOTE
Peak ratios for the RNA ladder mayfv@amy one batch of RNA 6000 ladder to the
next. Assay performance will not be affected by this variation.

5. For the Eukaryote or Prokaryote Total RNA assay, the RNA fragments (either 18
28S for eukaryotic RNA or 16S anddz38okaryotic RNA) are detected. After
detection, the ratio of the fragmantas is calculated and displayed.

6. To calculate the concentration of Ri¢A, the area under the entire RNA
electropherogram is determined. The laddhech provides the concentration/area
ratio, is applied to transform the area values into concentration values.
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Use Models for the RNA Integrity Number
To take full advantage of the RINuiegta 2 step use-model is suggested:

1 Determine the threshold value for the RIN that results in meaningful downstrearr
experiments:

— Cells/Culture

* Isolation of total RNA

RNA QC via
Agilent 2100 bioanalyzer

'

RIN

Correlate RIN with downstream experiment and determine threshold RIN
for meaningful results (iterative process)
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2 Run standard experiment and use RIN tondee if sample integrity is sufficient:

RIN
below
threshold

—

Cells/Culture

¢

v

RIN

v

Isolation of total RNA

RNA-QC via
Agilent 2100 bioanalyzer

RIN above threshold

Continue with downstream experiment (microarray, real-time PCR, etc.)
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RNA Integrity Number Setpoints

Various setpoints are avai@atd customize the display of the RIN (RNA Integrity
Number). With these setpanyou can modify the predefined thresholds for anomaly
detection. You can find them in the add@miser mode of the setpoint explorer.

To adjust the setpoints fosiagle sample, switch to thecaltab of the setpoint
explorer and open tRNA Integrity Numbegroup.

To adjust the setpoints for the whole chip, switch Glttmkab of the setpoint
explorer and open tRNA Integrity Numbegroup in th&ample Setpointgoup. For

the chip, you can additionally switch betwiageger and decimal representation of the
RIN.

For more information on hows® the setpoint explorer, s@éébut the Setpoint
Exploréron page 118.
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Data Analysis: Protein

The data analysis process for protegags consists of the following steps:
1. Raw data is read and stored by tlséesy for all of the individual samples.

2. The data is filtered and the resulting edptierograms of all samples are plotted. Yol
can change the settings of the data analysis after the run and reanalyze your da

3. Peaks are identified for all samples and are tabulated by peak ID. You can chang
settings of the peak find algorithm and reanalyze the data after the run has finisr
(Note that peak find settings can banged for all or only certain samples.)

Contents 105 Index



4. A sizing ladder (see the example eldetnmgram below), which is a mixture of
proteins of different knowrzss, is run first from the ladder well. The sizes of the
individual proteins are preset as kDaaraisay and cannot be changed. Please not
that the concentrations may vary slightly from ladder lot to ladder lot.
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5. A standard curve of migration time versus size is plotted from the sizing ladder b
interpolation between the individual prateaa/migration points. The standard curve
derived from the data of the ladddt sl®uld resemble the one shown below.
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6. Two proteins are run with each of the sasnplacketing the smg range. The “lower
marker” and “upper marker” proteins arernalestandards used to align the ladder

data with data from the sample wells. The figure below shows an example of ass
marker peaks in a sample well.

Lower marker

Upper marker

NOTE

The software performs alignment by default. Turning automatic data analysis off
suspends analysis until you turn it on again.
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7. The standard curve, in conjunction withntaekers, is used to calculate protein sizes
for each sample from the migration times measured.

8. To calculate the concentration of the indaligtoteins in all sample wells, the upper
marker is applied to the individual sample peaks in all sample wells.

NOTE

The software allows you to define uppdrlewer markers yourself. A change in the
selection of the markers will lead to quantéachanges in the calibration procedure,
however, and therefore in the entire data evaluation.
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Protein Absolute Quantitation

Absolute quantitation is calculated based on the relative concentration of a sample
the user-defined standard and the knownerdration of this ws-defined standard.

For protein samples you can enable the use of calibration for each sample and ent
concentration of the standard protein. dlisvs you to generate a calibration curve,
which can be used to analyze and quanthet@rotein within different samples on the
same chip.

Using Calibration in Protein Assays

The calibration feature for protein assaywaldsolute quantitation based on external
standard calibration.

On theChip Summargab, use the sample table on$aenple Informaticsub-tab to
define the samples that you want to use as calibration standards and enter a
concentration.
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The calibration standard should be ruiifierent concentrations to generate a
calibration curve. The software will automatically produce this calibration curve bast
these inputs to determine the actual concentration of samples within the same chir
the peak tables of the samples, a remadkdsd to the observation column to identify
the calibration protein and the calibrated proteins:
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The calibration curve can be displayed by switchingGaltbeation Cunaib-tab on
the Chip Summargab.
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Smear Analysis

The 2100 expert software allows to peréosmear analysis for all electrophoresis
assays.

When the smear analysis is enabled, tfiezvae allows you to define regions of
interest. These regions are used to déimarea of broad peaks and determine their
part of the total area. Smear analysis provide a means to analyze broad signals th:
be hardly evaluated with the normal peak assignment.

You therefore can define regions of inténastcontain the peaks (base pair size) that
you are interested in. For these regions yodetarmine the covered area in relation tc
the total area.

Enabling Smear Analysis

To enable smear analysis:
1 Go to théelectropherogramab in theDatacontext:

2 Go to the setpoint pborer and select thecalorGlobakab, depending on which
samples should be analyzed.

3 Select theAdvancednode.
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4 UnderSmear Analysiselect the check b&erform Smear Analysis

TheRegion Tablsub-tab is added to tBéectropherogramab.
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Performing Smear Analysis

After enabling the smear analysis in the getpaplorer, you are able to insert regions
of interest in the electropherogram.

To do so:
1 Select thdRegion Tablsub-tab in th&lectropherogratab.

2 Right-click the electropherogram and sélddtregion

A region will be inserted into the electropherogrankRégien Tablghows the values
for the inserted region.

3 Repeat the previous step until the Ipemnof required regions is inserted.
4 Adjust the regions by dirgcmoving the dashed linesthe electropherogram.

5 To remove a region, right-click the dashedn the electropherogram and select
Remove Regidrom the context menu.

NOTE
The smear analysis table can be direatigdelly selecting the region table under
Smear Analysis the setpoint explorer.
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In the smear analysidia, you can edit thigegion Start SizmdRegion End Sizer
example:
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Changing the Data Analysis

Different sets of parameters (data analy$§mos#s) can be changed in the software in
order to modify the data evaluation for sample analysis:

€ Filtering parameters

€ Peak find parameters for all samples/peak height for individual samples
€ Enabling smear analysis

€ Align to upper and/or lower marker

€ Adding/deleting ribsomal fragments (for RNA assays only)

€ Manual integration (for peot and DNA assays only)

€ Absolute quantitation (for protein assays only)

These settings can be made before a neis siarted or when reanalyzing a previously
saved data file.
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About the Setpoint Explorer

The tool allowing you to modify the data analysis setpointSestploent Explorefhe
setpoint explores accessible from:

€ Assay Properties Tab

€ Electropherogram Tab (Single/Grid View)
€ Gel Tab
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On theAssay Propertigsb, the setpoint explorer iways visible and lets you modify
setpointgylobally(for all samples):
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To show the setpoietxplorer, on thiglectropherograi®Geltab, click the vertical bar on
the right edge of ¢éhapplication window:

The setpoint explorer appears.

For electrophoretic assays, you can modify the setpoints
€ globallythat is, for all sampleSipbakab)

€ locally for the current sampleogaltab)

Click thet nodes to expand, and theodes to collapse branches. Setpoints that you
can change are white. To edit a setpoint |elalibk the value, enter the new value, anc
press enter. They are applied automatically.
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When you try to change any global setpoinge local settings have been applied, the
software prompts you as to whether you waaverwrite the local (custom) settings.

If you decide to overwrite the custom saswgitengs, all local settings you made will be
discarded. If you decide not to overwrite the custom sample settings, the global se!
will not be applied where local settings have been changed.
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Assigning Upper and Lower Marker Peaks

For each DNA or protein samthle upper and lower marker peaks are assigned first a
then the data is aligned so that the sammaekers match the ladder markers in time,
allowing the size and concentration of the sample peaks to be determined. RNA sa
are aligned to a lower marker exclusively.

The first peak is assigned to be the lowekenand is then offset to match the lower
marker in the ladder. The upper marker isagggned to the last peak in the sample
well or to the peak nearest the laddgjser marker. See an example of assigned
marker peaks below.

If you get unexpected peaks in the ladder analynd that the markers have been set
incorrectly, you may exde peaks manually from the ladder or set a peak to be used
marker. Right-clicking in the peak tableesaasontext menu to appear, allowing you tc
do so:
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In case the 2100 expert software didlatgct the lower marker in RNA samples
correctly, you are able to manually assign it in the same way.

Excluding a peak or manually setting atpdadkan upper or lower marker may cause
errors during analysis.
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Aligning or Unaligning the Marker Peaks

The upper and lower are tladignedto the ladder markers by resampling the sample
data in a linear stretch or caegsion using a point-to-point fit.

Data before alignment:
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Markers aligned to the ladder:

If the sample marker peaks are either moreivhed as far apart or less than half as far
apart as the ladder markers, they are asstmtedthe wrong peaks, and analysis of the
sample stops, producing theoet‘Marker peaks not detected”.
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NOTE

With DNA and protein assays, the heightasker peaks is assay dependent. Ladde
peaks are analyzed to calculate a marladrtheeshold that is used to locate the
marker peaks in the sample wells. If the marker peaks found using this calculate
method fail to align with those of a skmnihe 2100 expert software will use the
minimum peak height threshold setting instié#us value is lower than the value for
the marker peak). For example, the calcutateshold might be too high to find the
sample's markers if they happen to besraall for some reason. Either no markers
will be found or the wrong peaks will be assumed to be markers and these may |
align with the ladder mars. Consequently, the software attempts to use the
minimum peak height threshold that,i# gt low enough, will catch the real
markers, allowing the sample to align.

NOTE
After alignment, peaks are shown with redatiigration times that are different from
the real times with data unaligned.
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Manual Integration

For DNA and Protein assays, the 2100 expert software allows to manually integrats
peaks. Manual integration allows you to move, add or delete peak baselines.

TIP

To move a peak baseline, point along the vertical line, press the CTRL key and s
mouse button. To move a peak baseling, gdong the signal, press the left mouse
button only.

Example: Adjusting peak baselines

To manually change peak baselines:

1 Switch to thélectropherogramab in théDatacontext and zoom into the
electropherogram to enlarge the peak of interest.

2 SelectElectropherogram > Manual Integratmawitch off the automatic integration.
As an alternative you can click kienual Integratiobutton in the toolbar.
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The baseline points become visible asdrlgeeen dots. Highlighted baseline points
are labelled green and can be moved ailiveg the vertical line (press CTRL key an
left mouse button) or along the signaleti@eft mouse button). The blue baseline
points are fixed and cannot be moved. To highlight a baseline point, click it.

TIP
If you want to change several baseline points, deactivate the automatic analysis
clicking thePause Analysisutton in the toolbar. Ty, the software will not

recalculate the data analysis with eebignge. Once you have changed all baseline
points, click th®ause Analysisutton again to activate automatic analysis.
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3 Adjust the baseline points as appropriate.

TIP

To move a peak baseline point along thealdme, press the CTRL key and the left
mouse button. To move a peak baseliné gdoimy the signal, press the left mouse
button only.

4 Click theAutomatic Analysisutton  to enable the integration again.

The integration results in the result padk tables will change according to the
changes done.
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Example: Removing peaks

To remove peaks:

1 Highlight théelectropherogramab in thébatacontext and zoom into the
electropherogram to enlarge the peak of interest.

2 SeleciElectropherogram > Manual Integratomswitch off the automatic integration.
As an alternative you might click Menual Integratiobutton  in the toolbar. The
baseline points become visible as blue or green dots.

Contents 139 Index



3 Right-click a baseline-point and sefRmrhove Pedkom the context menu.

The two baseline points and the conneditnegwill disappear and the integration
results shown in the result apelak tables will be updated:
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Example: Inserting peak baselines

To insert peaks manually:

1 Highlight théelectropherogramab in thébatacontext and zoom into the
electropherogram to enlarge the peak of interest.
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2 Right-click the electropherogram and sélddtPealtrom the context menu.
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3 Two baseline points and the connectingWiieappear and the integration results
shown in the result and peak tables will be updated.
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TIP
If you want to change several baseline points, deactivate the automatic analysis

clicking thePause Analysisutton in the toolbar. Thigy, the software will not
recalculate the data analysis with eexbignge. Once you have changed all baseline
points, click th®ause Analysisutton again to activate automatic analysis.

4 Adjust the baseline points as appropriate.

TIP
To move a peak baseline point along thealdme, press the CTRL key and the left

mouse button. To move a peak baseliné gdoimy the signal, press the left mouse
button only.
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5 Click theAutomatic Analysisutton  to enable the integration again.

The integration results in the result padk tables will change according to the
changes done.
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Reanalyzing a Chip Data File

NOTE

Occasionally you may wish to open and view or reanalyze a chip data file that w:
and saved previously. The raw data values are saved in the data file, along with
analysis settings that were chosen for the run, so that the data can be reanalyzec
different settings.

To do this:
1 ClickFile > Opeto open a chip data file (.xad).

2. Choose the filename from the list of data files.

3. ClickOK
The items that can be changed for reanalysis are:

All Electrophoresis Assays:

€ Global peak find settings

€ Individual sample peak find settings
€ Gel color

€ Sample names and comments
RNA Assays Only:

€ Fragment names and colors associated with labels
€ Fragment start/end times, additiofiagments (or delete fragments found)
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€ Reassign lower marker
DNA and Protein Assays Only:

€ Exclude peaks from analysis
€ Reassign upper/lower markers
€ Alignment or no aligrent with marker peaks

€ Manual integration
Protein Assays Only:

€ Absolute quantitation

TIP

When applying modified data analysis setpoints, the software will (by default)
immediately recalculate the raw data, which takes some timeDoele&nalyze
from theGel MenwrElectropherogram Mema temporarily switch off automatic
data analysis while you modify setpoints.

If you save the data file after making changes, it will keep a record of the changes
as gel color, sample names, and peak findgsethiat were in effect at the time the file
is resaved. If you do not want to change the original file, Eilecs&ave Asand give
the file a new name or save it to a different location.
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Comparing Samples from Different Electrophoretic Chip Runs

The2100 expersoftware allows you to comp#re measurement results of samples
from different electrophoretic chip runs. Saplbe compared must be from chip runs
of the same assay type.

In theComparisoontext, you can create comparison files, include samples from
different chip runs, and coang the samples by overlaying electropherograms, for
example.
To compare samples from different electrophoretic chip runs:
1 Switch to th&Comparisoontext.
2 From thd-ilemenu seledDpen and open all chip data files (.xad) that contain the
samples you want to compare.
The .xad files appear in 8&lect Data Fildist of thelree View Panel

NOTE
TheSelect Data Fildst also contains all electrophoretic .xad files that are currentl
open in th&atacontext.

Contents 148 Index



3 Select a .xad file from tBelect Data Fildsst to display a list of its samples.

4 Right-click a sample name and selelct Sample to New Comparison File
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A new comparison file appears in the uppeopihe tree view containing the sample.
The sample is selected and its electropherogram is shown.

Note that théclectropherogram Tab (Single/Grid Vieg)the same functionality as
in theDatacontext.
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5 You can now add further samples from ang optn .xad files to the comparison file

TIP

Double-clicking a sample name irldlager part of the tree viear dragging a sample
name into the tree view adds the sarmptbe comparison file that is currently
selected in thapperpart of the tree view. Or, if nmparison file is selected, creates
a new comparison file and adds the sample to it.

You are notified if you try to add a sample of a .xad file that has the wrong assay
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6 You can also remove samples from a comparison file. Right-click the sample nan
selectDelete Sample from Comparison File
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7 When you have added all ygamples, you can select tbemparison Summary Tab
which displays information on the congpoarfile, and lets you enter a comment
regarding the comparison.
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8 To compare the electropherograms of samples, gddleth®pherogramab, click
Overlaid Samplas the toolbar, and select the samples to be compared.
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9 Select theseltab to display a comparison of the gel-like images of the samples.

Note that the&Gel Tallhas the same functionality as inErs¢acontext.
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Measuring Events

The bioanalyzer counts cells stained fitfrescent dyes and measures their
fluorescence intensities. Each cell or bead that passes the detector and emits
fluorescence above a threshold valueusted as an event. For each event, the
intensity of two different fluorescent sigriedsl and blue) is raced. The intensity of
the fluorescent signal depends on the amuafusiain bound to the cell (and therefore a
specific cell property) and the phgisproperties of the stain itself.

The Agilent 2100 bioanalyzer lets you deterime number of cells characterized by a
specific pattern of fluorescence.

For example, to differentiate betweead and living cells, you can use a
non-fluorescent dye that becomes fluorescent when metabolized by living cells. Afi
staining with such a dye, living cells lmlagher fluorescence value than dead cells.
The second dye could bind to a specifiacrharker on a subpopulation of the cells.
This allows you to determine the number of living cells that contain your marker of
interest.

For evaluation, 2100 expert displays thdtseas histograms and as dot plots.
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Generating Histograms

2100 expert counts the events, sorts theddisplays them according to their
fluorescence intensity in histograms. Foh ealor measured, a histogram displays the
number of events related to the fluorescemeasity. A large number of events with a
high fluorescence value means that a largégauof cells containing the fluorescence
dye were detected.

In the following illustration, cells which fluoresce in both colors are highlighted.

As a cell passes through the detector, its blue and red fluorescence value
are measured and the count iseased for both channels at the
appropriate intensity.

lllustrates a cell that
fluoresces in blue and
red. The height of the
bars is related to the
number of cells with this
fluorescence value.

Contents 177 Index



In the histograms, the bar chart is replégea point-to-point line as shown in the
following image.

For detailed information, seésfng Histograms for Evaludtion page 218.
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Generating Dot Plots

Single events can also be displayed refatedth fluorescence values, generating a
map of dot plots. In dot plot view, thenév (cells with a minimum fluorescence
intensity) are displayed in a co