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Standardized Genetic Toxicity Testing

Genetic Toxicity Testing

= Part of safety assessment in Phase | of drug development

= Mostly done on animals

= Required by authorities after some very serious incidents (Contergan, 1961)
Standardized

= Based on a fixed protocol

= Evaluation based on sound statistical design and analysis

= Fixed conditions based on OECD guidelines

= Strictly audited by authorities
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Structure of a Genetic Toxicity Test
The typical structure for a genetic toxicity test is

Group |Treatment Dose level

1 Medium/solvent control

2 Test substance Low dose

3 Test substance Mid dose

4 Test substance High dose

5] Positive control

= Responses of three doses of a test substance are compared to the responses
of medium/solvent control to asses an effect of the substance.

= Responses of the positive control are compared to the responses of the
medium/solvent control to asses the sensitivity of the assay.

= This setting may be repeated under different experimental conditions as
= With or without metabolic activation
= Pulse or continuous treatment
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Control Groups

Control groups are

= Not treated with the substance to be tested

= Used to control the test system
= to minimize the impact of possible extraneous variables
= to recognize the possible presence of unwanted variables in the test system
= assess the sensitivity of the test system

Responses seen in control groups should not vary from study to study, but could
vary in different experimental setting (e.g. different labs).

Control types considered here:
= Medium: completely untreated
= Solvent: treated with the solvent of the substance
= Positive: treated with a dose of a substance with known effect
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The Task

Historical Control Data
= Lists of control data of previous studies

= Statistics of the control data to be compared to the results of an actual study
= Reported for each study

= Yearly reports to see if experimntal conditions are stable

SAS Stored Process Web Application

= Graphical User Interface to collect the data and report the statistics
= Accessible by an internet browser through the Intranet

= For each test and each lab of Bayer’'s genotoxicity testing groups
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Initial Version of the Structure of a SAS
Data Set for Historical Control Data

Data base of historical control data for the In Vitro Micronucleus Test
. sorted in descending order by study year and study number
L | St Micronucleus
Study Metabolic Measurement  Cells containing
Year Study Number Activation Control Type Experimental Part Number Scored  cells [%]
2009 TOXT0079950 With Medium Pulse treatment 1 1000 038
2009 TOXT0079950 With Medium Pulse treatment 2 1000 1.1
2009 TOXT0079950 With DMSO (1%) Pulse treatment 1 1000 1:2
2009 TOXT0079950 With DMSO (1%) Pulse treatment 2 1000 1
2009 TOXT0079950 With Cylclophosphamide (2 pg/mL) Pulse treatment 1 1000 17
2009 TOXT0079950 With Cylclophosphamide (2 pg/mL) Pulse treatment 2 1000 19.2
2009 TOXT0079950  Without Medium Continuous treatment 1 1000 0.6
2009 TOXT0079950  Without Medium Continuous treatment 2 1000 16
Va I'I a b I es an d Variables in Table: HCDMNTINVITROBERLIN
Variable
fo rm atS Number Name Type Format Label Length
1 StudyNo Character Study Number 12
2 MetabolicActivation  Numeric METABOLICACTIVATIONF Metabolic Activation 8
3 ExperimentalPart Numeric EXPERIMENTALPARTF Experimental Part 8
4 MeasurementNo Numeric Measurement Number 8
5 ControlType Numeric CONTROLSMNTINVITROF Control Type 8
6 CellsScored Numeric Cells Scored 8
7 MeasurementValue Numeric Micronucleus containing cells [%] 8
8 StudyYear Numeric Study Year 8
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Design Consideration for a SAS Stored
Process “Add New Measurement”

As usual | used formats for the different Their counterparts in the prompts were
static list in the SAS Stored processes.

experiment settings.

proc format;
value ControlsMNTInVitrof

1 = "Medium"

10 = "DMSO (1%)"

11 = "DMSO (2%)"

12 = "Ethanol (1%)"

13 = "Ethanol (2%)"

14 = "0.9% NaCl (1%)"

15 = "0.9% NaCl (2%)"

16 = "0.9% Nacl (5%)"

17 = "0.9% NaCl (10%)"

8 = "Medium as solvent"”

20 = "Cylclophosphamide (2 pg/mL)"
21 = "Cylclophosphamide (3 pg/mL)"
22 = "Cylclophosphamide (Conc. still
23 = "Mitomycin C (0.05 pg/mL)"

24 = "Mitomycin C (0.1 pg/mL)"

25 = "vinblastin sulfat (Conc. still o

run;

proc format;
value MetabolicZActivationf
1 = "With"
2 = "Without";
valus ExperimentalPartf
1 = "Pulse treatment”
2 = "Continuocus treatment";

run;

' SAS %64 Desktop - Citrix online plug-in =17
| &) Edit Prompt _!] =
General Prompt Type and Values |
Prompt type:
-
Method for populating prompt: Number of values:
IUser selects values from a static list zl IS&nde value zl
Text type:
ISmgIe line ;]
Minimum length: Maximum length:
™ Append formatted values with unformatted values
Include Special Values
L_ All possible values [~ Missing values ‘
List of values:
Unformatted Value Formatted (Displayed) Yalue Default Add
1 Medium @ |41 GetValues...
999 --Solvent controls--- O Delete
10 DMSO (1%) [e Cloar Defodt
11 DMSO (2%) o] s
12 Ethanol (1%) C
Move Up
13 Ethanol (2%) o] —_— ]
14 0.5% NaCl (1%) Sl || b |
I~ Allow user to specify additional (unformatted) values
oK Cancel Help |
=|
< | * 4
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SAS Stored Process
Add new measurement — MNT In vitro

. Stored Processes

Home

Stored Processes

™ Show only required items (denoted by *)
HCDGenTox - Add Measurement — MNT in vitro
*Study number

*Study year

*Metabolic activation

With 'I

*Experimental part

Pulse treatment vl

*Measurement number

|1

*Control type

I Medium 3
|Medium |
» —Solvent controls—
el pz0 (1%)
rDMsog%)

Ethanol (1%)
m| Ethanol (2%)
|' 0.9% NaCl (1%)
0.9% NaCl (2%)
0.9% NaCl (5%)
0.9% NaCl (10%)
Medium as solvent
—Positive controls—
Cyclophosphamide (2 pg/mL)
Cyclophosphamide (3 pg/mL)
Cyclophosphamide ()
Mitomycin C (0.05 pg/mL)

*%

Mitomycin C (0.1 pg/mL)
Vinblastin sulfat ()

=101 x|

Log Off Volker Harm

gsas

Reset to Default

On execution of the SAS Stored
process the following code is executed:

proc sgl;

insert into org.&DBName. (
StudyNo,
StudyYear,

MetabolicRctivation,
ExperimentalPart,
ControlType,
MeasurementNo,
CellsScored,
MeasurementValue

)

values (

quit;

"&StudyNo.",

&3tudy¥Year.,

&MetabolicRctivation.,
&ExperimentalPart.,
&ControlType.,
&MeasurementNo.,
&Cells3cored.,

&Measureme
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Design Consideration for a SAS Stored
Process Maintaining the Database
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Using the application over time the design showed several flaws:

= We defined some control types, for which the concentration was still not
specified. So the list was longer than necessary.

= How to cope with new complexity by
= Adding additional controls
= Including new tests
= Providing different labs with this application
= Changing productive applications
So the requirement arose:

= |s there a way to make the design more dynamic by

= Using only the established controls in the selection lists
= Allowing the user himself to define new controls
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Dynamic Lists

' SAS %64 Desktop - Citrix online plug-in

The SAS 9.2 prompt framework
introduced two new prompt features
that can help in this situation.

= Dynamic Prompts

=  Which allow the lookup of possible
prompt values from a data set

= (Cascading Prompts

=  Which allow possible prompt values to
be dependent on the selected value of
another promp

These features are enabled by setting
the Method for populating prompts to
“User selects values from a dynamic
list” in the prompt editor.

B Add New Prompt

General Prompt Type and Values I Dependencies |

Prompt type:
I Text LI

Method for populating prompt:

Number of values:

ser selects

values from a dynamic list

ISingIe value

Minimum length:

Data source:

| Browse... '

— Unformatted Values
Column:

| =

— Formatted [Displayed) Values
Column:

I 2 i |

I™ Append formatted values with unformatted values

M aximum length:

Format:

Include Special Values

I~ All possible values

Sort order:
| Default sort order

Default value:
| |iNone)

I Allow user to specify additional [unformatted) values

o 1

Cancel I Help I

vl

| iy
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Prerequisites for using dynamic lists

Registering in metadata

= The data source used to look up the prompt values must be registered in the
metadata of the SAS environment.

= As the prompts of the stored process are executed before the SAS
programs runs. Information about the data cannot be provided by the SAS
program.

Adapt the data structure

= To use the dynamic lists conveniently | had to change the data structure of my
databases.

= Unformatted text values are a lot easier to handle in this context than
formatted data.

= To retain the structure implied by the formats a new variable was needed.
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Registering a SAS Data Set as a Data
Source

Two-step procedure done with the Data Library Manager in the SAS
Management Console

= First step is to assign a library,

= Second step is to register the data set within the library.

How is it done?

= A “Getting started” how to do that can be found in the document “SAS
Information Map Studio 4.2 Getting Started with SAS Information Maps”.

= More detailed instructions can be found in the document “SAS 9.2 Intelligence
Platform Data Administration Guide”
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Modifying the Structure of the SAS
Data Set

Variables in Table: HCDMNTINVITROBERLIN

Variable

Number Name Type Format Label Length
1 StudyNo Character Study Number 20
2 StudyYear Numeric Study Year
3 MetabolicActivation ~ Numeric METABOLICACTIVATIONF Metabolic Activation
4 ExperimentalPart Numeric EXPERIMENTALPARTF Experimental Part
5 ControlType Numeric CONTROLTYPEF Control Type
6 XControlSubstance Character Control Substance 100
7 MeasurementNo Numeric Measurement Number
8 CellsScored Numeric Cells Scored
9 MeasurementValue  Numeric Micronucleus containing cells [%)] 8

Changes:

= The control substance is now of type text.

= The control type now contains information if the control is positive, solvent, or medium.
Reason for Changes:

= Select control substances dynamically from the existing substances in the table.

= Select dependent on the selected control type.
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Modifying the Control Substance

Prompt

General, Prompt Type and Values, Dependencies

' SAS x64 Desktop - Citrix online plu [ -10( x|

B Edit Prompt i X| 4|

General | Prompt Type and Values Dependencies [
[~ This prompt depends on the value of the following prompts:

Prompt | Description of Depende: Add I
Co y u HCOMNTINVITROBERLIN.ControlType = Value of "C...

Delete I

~Di

Column: Operator: Value of:
[ | [- ~] Control Type
The following prompts depend on the value of this prompt:
Prompt | Description of Dependency |
No other prompts depend on this prompt

0K | Concel | Heb

e
General | Prompt Type deduesI Dependaneies| General | Piompt Type and Values | p i |
Name: Prompt type:
|Connd5ubslance | Text j
Displayed text: Method for populating prompt: Number of values:
ICunllol Substance |Us= selects values from a dynamic list ;I lSinde value ;I
Description: A 3
Mi h: M, length:
Select a control type from the exisitng ones depending on the control typel = | I e vl L
Data source:
= |HCOMNTINVITROBERLIN Browse... |
Parent group: —i dValues
| 3P \HCDGenTox - Add Measurement - MNT in vitro ;] Column:
r— Options |Xﬁontro¢$ ubstance _:]
™ Hidefomuser ™ Requires a non-blank value = 5 s
o i Formatted (Displaye:
™ Read-only values |~ Use prompt value throughout project En Py
|Use “Unformatted Values' column ¥ [Default format Select
™ Append formatted values with unformatted values
Include Special Values
™ Allpossible values |
Sort order: Default value:
|Deladt sort order ;I I[Nonel ;I Select... I
v Allow user to specify additional (unformatted) values
0K | Concel Hep | 0K | Concel Hep |
2| 2|
gl | 2| | oy

4

- \_
é‘l;\
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Home

Stored Processes

(3 stored Processes
3 8l *Study number

I Show only required items [denoted by *)
HCDGenTox - Add Measurement - MNT in vitro

=L Benutzer I
=13 sgjgx
= My Folder
=13 HepGenTox

*Study year
Add Measurer

{5} Report Datab
{Q Report Datab *Metabolic activation

B} Report Histor] IWith vl

3 pulmonaryFuncti

[ QCRTgPCR " .

ZCI SampleWebAppli Experimental part
. 1 Scores

®-L1 Products

| Pulse treatment =l

*Control Type

I Positive control 'I

*Control Substance

{missing values)

*Mea

Mitomycin C (0.05 pg/mL)
*Cells Mitomycin C (0.1 pg/mL)

l— Cylclophosphamide (2 pg/mL)
Cylclophosphamide (3 pg/mL)

IS

[1o00

*% micronucleus containing cells

«| | »

Select a control type from the exsisting ones depending on th

Log Off Volker Harm

Gsas

|»

Reset to Default

e control type

x  Suchen: Ischwa & abwarts @ Aufwarts & Hervorheben [~ GroB-jKleinschreibung

Selection list for Control
substance is built up from actual
data in the database.

Selection of possible values for
the Control Substance is

dependent on Control Type.

New Control Substances can be
added to the database and
appear then in the selection.
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Conclusion

<. Stored Processes -
Home Log Off Volker Harm
Stored Processes §Sa$ _ ) _
Looking at the list of tests for which |
(3 GenTox have to implement the Historical
53
T 6 a Control Databases | feel much more
@ MNTInVitro W79 (DA) . : v
B ATV TS (WA comfortable with this new flexibility!

[ MNTINVitro V79 (W) FACS

L MNTInVivo Mouse 1 Application
(I MNTInVivo Mouse 2 Applications
[ MNTInVivo Rat 1 Application

[ MNTInVivo Rat 2 Applications
[ MNTInVivo Rat FACS

20w

(3 corr

L MNTINVitro V79 (W)

L MNTINVitro V79 (W) FACS

[ MNTInVivo Mouse 1 Application
[ MNTInVivo Mouse 2 Applications
[ MNTInVivo Rat 1 Application

(J MNTInVivo Rat 2 Applications
[ MNTInVivo Rat FACS
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Thank you!

Science For A Better Life




