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Prologues

1. This improvement process was started by EFSA as part
of the implementation of the European Transparency
Regulation.

2. However, the information flow on metabolism studies has
an international character. The BfR proposals should
therefore be applicable in Europe but also internationally.

3. This presentation could only summarize the proposed
ecosystem as a result of the analysis without going into
details of the reasons for this proposal.

This presentation is addressing more general,
organizational topics.
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Content

The process and objects of the information flow
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Why do we need a radical change?

The age of the "MetaPath” technology used for
 the database and
e the front end,

* the number of separate programs of the “DER/MSS-
Composer Family” to be adapted,

* the number of different “custom versions” of “MetaPath”
and the “DER/MSS-Composer Family” and

* the number of open user requests (see also the list of
CropLife Europe) in relation to the user functions that do
not require any change

should be arguments for a radical change.
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The problem of naming conventions

The used term MetabolAS should be a synonym for:

Metabolism Assessment System

The name could also be MetaPath Ill, because
the improvement process should start on basis of the experiences
and algorithms of “MetaPath” but on a new technological level.

The radical change could perhaps be better communicated by changing the name.
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The elements of the proposed MetabolAS ecosystem

Governance
concept

Picklists and Scheme MetabolAS
Picklist

elements Definiton

i All components of this
MetabolAS Q:iggg}fg 1 ecosystem could be used by
Tool API

collection applicants and authorities
| because both stakeholders
need the same interoperable
functionality.
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Governance

concept

The preferred solution would be, that the OECD
« plays the role of the new “Governance Body”,

« will improve its own transport mechanisms for study summaries
by the new “OECD Attachment Type” and

* has also the responsibility of the needed “Picklists and Picklist
elements’”.
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User Forum

Inform the “Governance Body” about new identified weaknesses,
errors and requirements,

assists for an adequate priorization,
take part in tests,
communication to the end users
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MetabolAS

Tool

MetabolAS Tool

« User interface of a MetabolAS collection realized with a
« database management system,

« optionally created in an Open Source Project and

« is able to manage aggregated raw data of metabolism studies on
study level in a MetabolAS collection

* The collection could be organized locally or as a central
webservice
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Much more design properties and user functions!

A , B

Metabol |

i"* I E F NS |
|

| Function Group User function, independent of the transport step Current Metpath Improved Mew MetabolAS

environment Metpath Tool
environment
2 | ~ - P
3 |Generic approach Cover all metabolism study types at once 0 0
4 Transparency Fullfill the requirements _—
5 | Transparency Rights of the data donors of a public collection are clear 0 0
6 | Chemical structure notation Downward compatible 0 ?
7 |Chemical structure notation Support different notations 0 ?
8 |Chemical structure notation Modul to draw structure should satisfy 0 ?
9 |Chemical structure notation Markush/generic structures 0 7

10 |Chemical structure notation

Search for structure similarities

11 |Chemical structure notation Search for similarties independent of the used chemical structure notation ? ?
12 |Chemical structure notation The similarity search filter could be combined with additional filter clauses 0 0
13 |Substance model Manage reference substances 0 ?
14 |Substance model Assists references from substances to metabolites _—
15 |Substance model Option to merge substance duplicates and their references ? ?
16 |Assesment process Usable for "non-guideline experiments " 0 0
17 |Assesment process Manage "tentative results" 0 0
18 |Assesment process Usable for “freestyle” studies 0 0
19 |Assesment process Manage of textual summaries of the interpretation of the results _—
20 Assesment process Flexible reporting by flexible groups (Pivot tables) 0 0
21 |Assesment process Limitation of 7 columns per table was removed 0 7
22 Assesment process Recalculations of values from one to another substance 0 0
23 Assesment process Calculation of concentration factors in relation to other matrix 0 0
24 |Assesment process Grouping of metabolites according the OECD Guideline 0 0
25 |Assesment process Manage Q(SAR)responses in a user storable “List of similar substances” 0 0
26 |Assesment process Integrated start into Q(SAR) Tools with SMILES as the parameter 0 0
27 |Assesment process Manage response from the Q({SAR) tools according ECHA guide 0 0
28 Assesment process Integrated start into predefined external substance databases 0 0
29 Assesment process Prediction of metabolic pathways 0 ?
30 |Assesment process Pooling of identical substances of different names across the studies ? 7

This comparison has in sum 85 rows.
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MetabolAS
Tool

Each MetabolAS collection needs its own MetabolAS Tool.

Local MetabolAS collections could be implemented by applicants and
by authorities.

An international curated reference collection of metabolism study
metadata is needed. We need the philosophy

"One study — one evaluated metabolic pathway”
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Picklists and
Picklist

elements

Picklist Management

* is needed for
« a powerful advanced search query and
« to create faceting groups regarding a full text search
in the MetabolAS collection

 Picklists and Picklist elements could be defined by I[UCLID
mechanisms according to the relevant OHT.
An independent maintenance would be possible in principle.
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Scheme

Definiton

The scheme definition
« define the basic interface to solve interoperability issues,

« Cover all study types where radioactive labelled test material is
used according to the Test Guidelines

 Flexibility by using different “Picklists and Picklist elements”
depending on the type of the metabolism study
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w8 is based on a generalized term of metabolism study

Object of investigation

Compart- Compart-
ment 1 ment n

-

CIVIy ‘ CIVIy n

Outer boundary of the
“Balance Room” Eliminated products
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Scheme
Definiton

The core structure of the relational database model should

be simple

Ficklist Ficklist_Usage_Cortext
P INTEGER P * Table_Mame VARCHARZ (50)
Shot_Name  VARCHARZ (50) P * Field_Name VARCHAR (50)
Name WARCHARZ (2000) {<IPF" Picklist_ld  INTEGER
Study_Substance_Origin
PF* Parent_ID INTEGER
PF* Child_ID INTEGER
Tranformation ... UNKNOWH
UNKNOWH
Picklist_ftem Picklist_kem_Usags_Cortext
P D INTEGER PF* Picklist_ID INTEGER
F * Picklist_ID  INTEGER P " Context_Sting  VARCHARZ (50)
* Short_Name VARCHARZ (50) " ;
Hame VARCHARZ (2000)
Code WARCHARZ (20)
_ Study_Substance
F " D INTEGER F D INTEGER
Intemal_Sert_Clause  INTEGER le — et 7 St INTEGER
Short_Name VARCHARZ (50 Intemal_Son_Glause INTEGER
Name VARCHARZ (2000) Short_Name WARCHARZ (50)
Name WARCHARZ (2000)
Puity NUMBER
4 Batch WARCHARZ (20) -
x et 28 Study_Sample_Analysis
A Radialabelled CHAR (1) P "D INTEGER
Substance_Parameter Activity NUMBER F " Sample_ID INTEGER
F D INTEGER Activity_Unit_PI_ID INTEGER F * Substance_ID INTEGER
F  Reference_Substance_ID  INTEGER F  Reference_Substance_ID  INTEGER -+ Value NUMEER
F  Substance_ID INTEGER UNKNOWN Value_Caloulated_as  NUMBER
Parameter_Type_PI_ID INTESER Walue_Unit_PI_ID INTEGER
Prameter Value VARCHARZ (255) B — S S T
Parameter_Unit_PI_ID INTEGER
Remark VARCHARZ (2000) FF* Substance_ID INTEGER
Source_of_infarmation VARCHARZ (255 CHAR, P " Study_Group_ID INTEGER
Short_Group_Name VARCHARZ (20)
L Route_Type_PI_ID INTEGER
< Vehicle ARCHARZ (255)
Concenctration NUMBER
Study_Text Humbei_of_Replications  INTEGER
P - ID INTEGER Amount NUMBER
F " Study_ID INTEGER Amount_Unit_P1_ID INTEGER
Context_Catalog_PI_ID  INTEGER
Context_Type_PI_ID INTEGER
Context_Text WARCHARZ (32000}
* Study Study_Sample
F "D INTEGER P D INTEGER
* Internal_StudylD  VARCHARZ (255) " Study_ID INTEGER
Study_Reference Short_Title VARCHARZ (200} - " Shor_Group_Mame VARCHARZ (20)
Ea— — MSS_tar VARCHAR2 (20) ~ * Sample_Matrix_PI_ID INTEGER
. ML VARCHAR2 (32000) Time_Start INTEGER
F " Study_ID INTEGER
—— IR reviewer_1 VARCHARZ (2000) Time_End INTEGER
e iy ) reviewer_2 VARCHARZ (2000) Time_Unit_PI_ID INTEGER
e b e ol T reviewe_3 VARCHARZ (2000) Sample_Amaunt NUMBER
Ry R e GLP CHAR (1) Sample_amount_Unit_PI_ID  INTEGER
- Guideline_PI_ID  INTEGER UNKNOWH
Report_Author  VARCHARZ (255) s
UNKNOWN
Study_Object_Group
Study_Legal_Act Study_Parameter Study_Object
P "D INTEGER
[ -] INTEGER P "D INTEGER FF" Study_ID INTEGER F " Study_ID INTEGER
F " Study_ID INTEGER F " Study_ID INTEGER Object_Type_PI_ID  INTEGER F - Shor_Object Name VARCHARZ (20)
Legal_Act_Type_PI_ID  INTEGER F " Short_Object_Name VARCHARZ (20) P " Short_Object_Name VARCHARZ (20} Short Group Name \ARCHAR? (20"

The needed flexibility of the “Scheme Definition” should be possible by using different

“Picklists and Picklist elements” depending on the type of the metabolism study.
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MetabolAS

Tool API

The MetabolAS Tool AP

« provide functions for reading and writing data in the MetabolAS
collection from external tools,

* s0 (Q)SAR models could “harvest” validated data sets

« External links / tools can open a specific data set of a “MetabolAS
collection” via API
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Switch to the voting system now
regarding the Governance concept

Are there any questions? Please use the hand raise in the TEAMS
environment.

For statements you could use also the TEAMS chat. The chat will be
recorded. So no idea is lost.

Who should hold the role of the governance body for MetabolAS?

Do you support the implementation of an international curated reference collection?

Should the international curated reference collection of metabolism study metadata be
publicly available?
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Content

MetabolAS ecosystem
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Relationship of different information sets of a study

Information in the

Information in the Study Summary
GLP Study Raw Metadata |
Data )y

Information in the
Aggregated Raw
Data

N

Information in the

GLP Study
Report
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The direct and the indirect “end products” of the process

Laboratory

Applicant

Evaluating Authorities

Decision body

Assess-
ment
Report

_ Reference
Published Collection of
Data Metabolism

Studies QSAR TOOLBOX

@)OECD  EECHA

Sasis
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The current European process

Details in the description on zenodo: Process Steps for Metabolism Data
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How to read the abstract Authority view on the current European

process “Big picture™?

ical information
 and

(Q)SAR Tools with a
set of (Q)SAR Models

M etabolic pathways
{Relationships)

Information on Absorption,
Distribution, E xcretion

Kinetic information

I Prediction of Check for similar

I toxicological properties metabolic pathways I

Aggregated raw data
ofa zet of metabolism studies

Data Management

1
i
1
i
i
i
1
!
: oflocal collection
1
i
1
i
i
i

‘ ¥

Legal act

AN TR 0

22 |

Qualitiy control  Quality rule set

Substance identification | gm . —m i — . = =

metabolic pathway collection
by a validated data st

Improve a ‘

+ [
Set of validated
aggregated raw data of
metabolizm studies

Draft Assesment Report
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Some user requirements for the proposed
IT-Tool

Program modules with a browser user interface
Cover all metabolism study types

No further need for different MSS-Composer
Tool to import aggregated raw data

Search for structure similarities quickly
Visualize and compare metabolic pathways
Rendering of chemical structures in a sufficient quality
Manage reference substances

Flexible reporting by flexible groups (Pivot tables)
Recalculations of values from one to another substance
Calculation of concentration factors in relation to other matrix
Grouping of metabolites according the OECD Guideline

Support of an API
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The “Big picture” as an abstract authority view

has to

« organize the input and output information
according to a legal act,

aaaaaaaaaaaaaaa

« provide needed tools to process the data in the
evaluation steps,

» provide needed reference information —
collections and

e organize a process to improve these reference
information collections.

This “Big picture” should be identical after the improvement process, because
the “information” and the “end products” of the process are still identical.

The “transport” step should guarantee that the full information was transported.
This could be done in effective or ineffective solutions.

The most important points are the IT Tool to process the metabolism raw data
and to implement the Authorities MetabolAS collection
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The transport option of a new OECD Domain type

OECD Harmonised Templates for
Reporting Chemical Test Summaries

Test Material
Template

Substance
Legal Entity

Contact | Category . Annotation . Article
Attachment ? i

Reference Substance

Literature

Dossier Flexible Record

Manifest Inventory

This new Domain type should cover all studies where radioactive labelled test material

could be used according the Test Guidelines
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Information instances by using the new OECD Domain type

GLP 'port
Raw Data odul

LIMS System

Dynamic reporting module to
convert aggregated
raw data as duplicated
information into human I:
readable tables by applicants

Report R
Module l

IUCLID6

Dossier

International
Metabolims pathway
collection

(

Substance identification

Metabolic pathways

Information on Absorption,
Distribution, Excretion

(
(
(

Kinetic information

(
|
(
(

Check for similar
metabolic pathways

Aggregated
Metabolism
Raw Data
— — — _)'"‘Port
. Module
| Report
. Module
Evaluation!
process
EFSA
Publication
process | Human
readable
| data
Exclude aggregated
raw data

Metabol.xsd

A
|
|

v

Data Managemen
of local collection
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The transport option of a new OECD Domain type

1. One generic Export module could fill 18 OHTs
2. IUCLID user interface will be destroyed by

raw data

3. IUCLID has to provide (18 different) reports to
display the raw data in a human readable
format which should be used to write the

applicants summary

Check for similar
metabolic pathways

4. The authority IT Tool has to import the

metabolism study raw data

Dynamic reporting module to O
convert aggregated
raw data as duplicated
information into human I: Report
readable tables by applicants Module

- I % process
— — 18 x OHT
GLP Xpo N . L .. .
Raw Data ' Modul > an > IUCLID6
]
O Dossier

LIMS System

O

Metabolism Q

Raw Data
— — — Import
. -)[ Module

International
Metabc?llms pathway [Impm ..
collection Module

( Substance identification

Metabolic pathways
(Relationships)

Distribution, Excretion

(
( (
( Information on Absorption, (
( (

Kinetic information

Metabol.xsd

A
|
|

v

LHH-JEI:--—:

|
| Report
. Module
|
|

Evaluation

Publicatio
process |

EFSA
)

Human
. readable
| data

¢ e o emm o ems o e o e o e o e

Exclude aggregated
raw data

Data Management
of local collection
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The transport option of a new Attachment type

OECD Harmonised Templates for
Reporting Chemical Test Summaries

Reference Substance Substance Mixture

Literature Legal Entity Site

Contact Category Annotation

Attachment ?

Dossier Flexible Record

Manifest Inventory

OECD Harmonised Templates for
Reporting Chemical Test Summaries

Reference Substance Substance Mixture Test Material

Literature Legal Entity Site Template

Contact Category Annotation Article

Attachment ?

Dossier Flexible Record

Manifest Inventory
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The transport option of a new Attachment type

1. One generic Export module could fill 18 OHTs

International
and create attachments according one schema N eoam=pahWay | g
coliection Module
2. IUCLID user interface contain only human readable [ cumance il !
data; No further action is needed in IUCLID [ wesokomas :
3. The IT Tool has to import the metabolism study raw | o el j
d ata ( Kinetic inform ation ( :
4. IUCLID has to provide no additional report. The IT —— i
tool itself could be used to create the applicants i s,
|
summary O i
(3:1 I??ohni:;:f:d} ; ::::1:;:;“ : = i
= =
| £xp0r - AR < - — -
O | i e r... .\

- I\ RawData Data Management :
- 4 N oflocal collection [P
GLP Expo _I_ o N | =
RawbData Moau T
. Export only the nformation into human
| gt readable tables by applicants
" metadata
LIMS System I EFSA Human

Publication readable

| 18X OHT process data

. AP for ' T T 7 T eyt
T T T T Datshanding |~ > IUCLID® i

v

Dossier

The BfR preferred option!

Stephan Worseck, 10.11.2021, MUG Websession page 29 ,-"7( B-FR




Summary: We need parallel ways for data

1. Publication of data which are human readable
without any additional tools
via the EFSA publication process

_ _ _ International
2. Use machine readable metabolism raw data in the Metabolims pathway
evaluation process collection
M;;?Mbgi;;n . ( Substance identification (
: ( Metabolic pathways (
! (Relationships)
| ( Information on Absorption, (
i Distribution, Excretion
i Kinetic information
- Evalua‘tion! ( (
process
Export _)/ Y
Ra?vl_gata ’L“xgg“' o AR —— \-I-/
|
EFSA
Publicatioj_l
LIMS S process | Human or—
yStem . readable f

! e t—r—————— > ‘d‘.. 'w‘g ﬂ
Exclude aggregated '& ’
raw data

R

14

===l
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Switch to the voting system now
regarding the transport concept

Are there any questions? Please use the hand raise in the TEAMS
environment.

For statements you could use also the TEAMS chat. The chat will be
recorded. So no idea is lost.

Which transport concept would you recommend regardless of the political hurdles /
necessary decisions?
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