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Molecular Devices

AcuityKpress
Validation with Large Data Sets

Analysis of Transfluor® - Evotec Technologies Opera
28,000 compounds

Analysis of Transfluor - GE Healthcare's InCell 3000
112,000 compounds

Analysis of Transfluor - Cellomics’ ArrayScan 3.1
32 compounds, 10 point dose-responses curves
5 cell lines
3840 wells (10 plates)
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aims of this study

Evaluating multiparametric analysis for HCS

« [Evaluate data from multiple HCS platforms
» Evotec Opera
» GE Healthcare INGCell 3000
» Cellomics ArrayScan 3.1
« Evaluate data pre-processing methods
» Plate-specific normalization
o Corrections for other plate-specific effects
» Other data transformations
+ Evaluate multiparametric analysis algorithms
= Principal components analysis
» Self-organizing maps

= Other (hierarchical clustering, gene shaving, gap statistic)

« Gompare results with data analyzed manually

Roche Discovery Technologies



AcuityXpress — analyze previously
processed images

«0PERA
» 28,000 compound screen

=InGell 3000
o 112,000 compound screen

«ArrayScan 3.1
= 32 compounds, 10 point dose-
resnonses curves
« 9celllines
= 3840 wells (10 plates)
Image

Processing

Via instrument
specific algorithms
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Transtluor dataset 1

Acquired on the Evotec Opera

» 80 x 384-well plates
« 28,000 compounds

« Well-hased statistics extracted using Evotec software and a
customized “Roche GPCR” algorithm

« Data pre-processing
= Normalize to negative controls on each plate
= Log normalized resuits

o Use AcuityKpress to construct a dataset of 28,162 rows of
compounds and 10 columns of cell measurements
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AcuityKpress Analysis: Opera

« Seli-Organizing Maps

« Analyzes total numher of wells with anomalously low
numhers of cells in a single image area: 30,720 well map
(80 plates)
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AcuityXpress Analysis: Opera

« Investigation with the Plate view in AcuityKpress reveals edge
effects. This is an average over all 80 plates showing variation
in cell number per image:

01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

« Many wells in column 24
have <3 cells per image

« Top and bottom rows also
have low cell numhers
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AcuityXpress Analysis: Opera
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AcuityXpress Analysis: Opera

« Use a datahase query to exclude wells that have low
cell numhers relative to the mean, and do another
Self-Organizing Map:

« ThiS reveals two
compound-response
profiles that are very
different to the bhasal
response
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AcuityXpress Analysis: Opera

& The two groups are consistent with the resuits of
principal components analysis, where the Red and
Green groups are shown as significant outliers on
componentt:
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AcuityXpress Analysis: Opera

« Group 1contains GRK and 114 other compounds with the same profile as
GRK: high numbers of translocation centers relative to the control hasal
cells (GRK is biue)

¢ FHitered compounds with low cell number
o List of compounds to re-screen
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GRK-G-protein Regulated Kinase
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Transfluor dataset 2

Acquired on the GE Healthcare’s INCell 3000

o 392 X 384-well plates
o 112,642 compounds

« Well-based statistics extracted using instrument software
and a customized “"Roche GPCR"” algorithm

« [Data pre-processing:
= Normalize to negative controls on each plate
= Log normalized resuits

o Use AcuityKpress to construct a dataset of 112,642 rows of
compounds and 14 columns of cell measurements
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AcuityKpress: InGell 3000

o AcuityNpress - Plate View
» Indicates column effects in number of cells/well

01 02 03 04 05 06 07T 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

112,000 Compounds
352 plates

mF®E - T I &5 Mmoo A8 @B
=

—

v o

Roche Discovery Technologies



AcuityKpress: iInCell 3000

Acquired on the INCell 3000

« Following the experience with the previous dataset, we look at
cells per well in the Plate view, averaged over 392 plates:

01 02 03 04 05 06 07T 03 09 10 11 12 13 14 15 16 17 15 19 20 21 22 23 2 snows snme interesting cnlumn
effects for cell numher, perhaps
due to pipetting, hut notata
significant level. However,
individual plates show
interesting effects.

Therefore, we filter the tdataset
so that only wells with more
than 25 cells are included in the
analysis.
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AcuityKpress: InCell 3000

2 Quality Control Features
» Filtered dataset [(only wells with > 29 cells are included)
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AcuityKpress: InCell 3000

o Databhase Query

= EXclude wells with low cell numbers relative to the mean,
and to create another Seli-Organizing Map
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AcuityKpress: InCell 3000

&« AcuityKpress - Principal Component Analysis

= This group is consistent with the resuits of PCA, where the
group is shown as a significant outlier on component 1.

« Red group is the significant outliers
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AcuityKpress: InCell 3000

@ AcuityKpress — Profiling for Hits
= Chart contains GRK (in biue) profile and 113 similar compounds
= Ngrain (no of grains/cell),
= Fgrain (average intensity of grains/cell) and
= Agrain (average area of grains per cell) values higher than basal cells
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Transfluor dataset 3

Acquired on the Cellomics ArrayScan 3.1

o 10 x 384-well piates, 2 piates for each of 3 cell lines (A-E)
o 32 compounds tested on the 3 cell lines
« 10-point dilution series from 1nM to 30 .M in duplicate

o Extracted well-based statistics using Gellomics GPCR
Bioapplication software

« No data pre-processing:
= Analyze unnormalized dose-response data

o Use AcuityKpress to construct a dataset of 160 rows of
compounds and 10 columns of cell measurements at different
concentrations

BN
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1

« Principal components analysis reveals the dose-
response curves strongly segregated by cell line:

=- = Dataset Quicklists
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1

< We're interested in the effects of cell line on
dose-response, so we neetd to remove plate-
snecific effects to be ahle to look at cell line
effects only.

< We remove the plate-dependence hy
normalization to negative controls on each
plate.
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1

« Principal components analysis reveals a cell-line
effect, but itis not as strong as in other studies. Gell
lines A and G show the strongest dose-response
effect (they are outliers):

= E Dataset Quicklists
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1

« Dose-response curves show the same variation in
response hy cell line (compound 16): sSimple line
graphs

44 16:3_C1
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AcuityKpress: Cellomics ArrayScan

calculate IC.,, EC,

» Multiple fitting functions .
Function/Method | Seed Valuesl Uptionsl

—{* Predefined Function
Hill, EC50

v Select fitting methods automatically

— Search Method
. n Precigion
Hill, L. ECH0
- - - - H:II, L::gma:[l[ﬁﬂ ! Levenbergfarquards. [000H00 | ) Wse default
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Lorentzian distribution
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ﬁ e‘g tlng met n s furber of beme [h]: |1 ﬂ b airmumn jberations: |2DDD i’

- - Poyer (o) 4 - Minimization Method ‘Weighting Method——
« Seeding options e [T [ ot e
toresae) [0 4 || £ pemher (8 B
- - - Walence (2]: |1_§’ € irinay ) Birywidth
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« Model comparison T
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AcuityKpress: Cellomics ArrayScan

calculate IC.,, EC,

« AcuityKpress has sophisticated curve fitting functionality
= Fitawhole experiment in one operation

» Interactively view all fitted parameters for all fitted dose-
résponse curves

Il Curve Fit Parameter Yalues x|
Copy the values of thiz parameter into the Advanced tab: IImaH j
Mew column name: IIma:-c [Curve Fitting - Hill. Langmuir EC50] &dd

“Y'ou may zelect rows based on parameter values now:

w Lo | Imax |Ima:-:-E...| ECAN | EEEEI-Erru:url h | b - Errar | C | Z - Errar |ﬂ
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15:5_E1 123028 39.2588  31636.6.. 0OES5036E04 01674 1. )
15:4_D1 1.2207 01975 54938 1.9854 12650 0336 0.0927 0.0329

15301 33475 03205 1.1342 0.3135 1.00071 2414 0.0371 o1er

15:2_B1 2023 02129 3.3090 0.8336 1.2536 0.3115 0.0907 00513

15:1_41 39072 0.3355 0.8980 0.2397 06724 01073 08073 01080
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‘ AcuityKpress: Cellomics ArrayScan |

Acquired on the Cellomics ArrayScan 3.1

« Dose-response curves show the same variation in
response by cell line (compound 16):

Curve Fitting
Curve Fitting - Hill, Langrmuir EC50 c II I_ Ec50
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1

< Now configure the dataset to look at compound
performance by cell line, independent of
concentration

o 32 rows of compounds, 9 columns of cell lines
(A-E)
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AcuityKpress: Cellomics ArrayScan

Acquired on the Cellomics ArrayScan 3.1

« The compounds segregate into roughly 4 groups:
= Strong responders on cell lines A and C (red)
= Responders on G only (gyreen)
= Responders on A only (yellow)
«» Weak responders (mauve)

.
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AcuityKpress Gonclusions:

« Allinstrument platforms produce data with easily identifiable effects

¢ Normalization to plate-specific negative controls is essential to remove
plate-specific effects

« Other artifacts need to he monitored (e.g. cells/per well) and removed
hefore advanced analysis

« Principal components analysis and self-organizing maps are useful and
efficient methods for investigating HCS datasets:

= ldentify interesting subpopulations of compounds, whether hy
multiparametric analysis of single-point tata or of dose-response

« ldentify variable performance of the Transfluor assay on different cell
lines: magnitude of response and compound-specificity of response

= Need to incorporate a rigorous measure of statistical significance,
however, the resuits of principal component analysis suggest that the
effects discovered are statistically significant

= Need to be validated by comparing results with those from manual
analysis
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AcuityKpress Summary:
& Multiparametric algorithms are powerful

methods for analyzing HCS datasets quickly:

» Small datasets: 32 compounds
= Large datasets: 112,642 compounds

= Uery large datasets: limited only by processor
power and computer memory

< These analyses are starting to gain wider
acceptance in the HGCS community

< An integrated toolhox like AcuityKpress may
increase HCS productivity
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The GPCR Signaling Cycle
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Primary Screening Control Images
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cmpd 27 @10 pM

cellLing: NTPCellLines. bt

A+ EC50-fits:

oGPCR-1: yellow = exponentially diverging,
Score 14

0oGPCR-2 and oGPCR-3: red = constant negative,

Score 1
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U205/ oGPCR#1 cells

Well E5: 30uM RO agonist Well E7: 10uM RO agonis
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