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NG #he process of

MDL
Exploring Metabolic Outcomes
and Toxic Effects
. 1]
Key points Notes

e In this workshop, you will use
DiscoveryGate to access the MDL
Metabolite and Toxicity databases to
retrieve information on metabolic outcomes
and toxic effects.
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Workshop objectives

O Determine potential metabolic outcomes for a
novel compound by searching the MDL
Metabolite Database

O Determine the likely toxic effects associated with
the parent compound and anticipated
metabolites by searching the MDL Toxicity
Database

Ellipticine, 6-(3-aminopropyl)-, dihydrochloride

Key points Notes

e The compound of interest is shown on the

slide. This is a novel compound for which
you wish to determine potential metabolic

outcomes and likely toxic effects.

e You will be searching the MDL Metabolite
Database and the MDL Toxicity Database
for answers.
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MDL Metabolite Database

O Xenobiotic transformations abstracted semiannually
since 1991 from the top 60 journals containing
metabolism studies

0 Metabolic schemes from Biotransformation of Drugs
and Pharmacokinetics, research studies covering 1901
to 1990

O Non-proprietary metabolism studies from new drug
applications published by the US Food and Drug
Administration

Key points Notes

¢ MDL Metabolite Database covers a range of
metabolic schemes, including medicinal
drugs, agricultural chemicals, industrial
chemicals, and environmental contaminants.

e Metabolism information about a parent
compound often comes from multiple
sources. The MDL Metabolite Database
makes it easy to make cross-study
comparisons.

e The database is organized into metabolic
schemes, allowing you to investigate
outcomes occurring in multiple known
pathways.

¢ The MDL Metabolite Database is updated
semiannually.
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MDL Toxicity Database

O Registry of Toxic Effects of Chemical Substances
(RTECS) database, containing data on over 150,000
registered substances

d Chemical Carcinogenesis Risk Information System
(CCRIS) produced by the National Cancer Institute

O GENE-TOX database produced by the US
Environmental Protection Agency

Key points Notes

e The MDL Toxicity Database provides

access to toxicological profiles on over
150,000 registered toxicological substances.

e This database uniquely consolidates toxic
effects from multiple studies with a

substance’s chemical structure, giving
scientists the ability to closely examine

relationships between structural features and
toxicity.

e Invitro and in vivo data in six specific

toxicological categories are captured: acute
toxicity, mutagenicity, skin/eye irritation,

tumorigenicity and carcinogenicity,
reproductive effects, and multiple-dose
effects.

¢ The MDL Toxicity Database is updated
quarterly.
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Search for desired compound

The ellipticine compound is thought to be novel, but
the first strategy is to see if it is present in the
Metabolite database. The database contains:

U Parent compounds and metabolic schemes

_—~1E 2A
P=— 1A
\
1D\ZB

U Transformations and associated molecules

Key points Notes

e The database entries in Metabolite are

organized into schemes. Each scheme
consists of a unique parent molecule, all

metabolites of that parent molecule, and the
transformations between molecules.

e Metabolic transformations are represented as
reaction equations.

e You can search the database using molecule

or transformation information.

o Each molecule or transformation has
associated chemical and biological data.

o Our first task will be to see if the compound
of interest can be found in the database as a

parent molecule.
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Launch the application and database

discoverygate.

Log into DiscoveryGate

. F_0 A
A\

Your first stap for scientific "y
infarmation and answers to
s discovery guestions, With i
uesmame DiscoveryGate, you're just one click |
and| Applications LK
ot Select the MDL
Api Search MDL: Compound Locator
eny multiple Submit a single query to access millions of structures and millions of associated facts in all b
iz | colabises | inderedsatabasts Tor i vou hove s oo Database Browser
g0 SO at once
discover i
and Search MDL2 Database Browser
orig| itvidual Query an individual database: synthesis, bioactivity, physical property, metabolism,
pats SRS toxicity or sourcing.
refe] databases
met]
it MDLE Litlink Direct
Link to Link to over 20,000 journal titles and patent archives.
literature
t
- Integrated Major Reference Works
Review Review synthetic methods and learn about their scope and limitations.
synthetic | h
it Select the
xPharm _ Metabolite
h:mwssl Query and browse therapeutic agents, targsts, disorders and principles in the xPharm
pharmacology | pharmacolagical reference database
arcls database

[“=F Metabolism and Toxicology Information

| MDL® Metabolite Database |(D information

MDL® Toxicity Database (1) infermation

Key points Notes

e Launch your web browser. Enter the URL.:
www.discoverygate.com.

e Enter your user name and password, and
then click “go discover.”

e On the DiscoveryGate home page, click
MDL Database Browser to launch the
application. A list of licensed databases for
your site will be displayed.

e Click MDL Metabolite Database to choose
the Metabolite database.
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Summary

Perform the following:

« Launch MDL DiscoveryGate

Open the Metabolite database

Key points Practice steps
e Perform the steps summarized on the slide. 1. Launch your web browser.
2. Enter the URL, www.discoverygate.com.
3. Enter your user name and password,
including the Company ID, if prompted.
4. Click go discover.
5. From the DiscoveryGate home page, click
MDL Database Browser.
6. From the list of available databases, click

MDL Metabolite Database.
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Choose search type

discoverygate. = MDL database browser

lees

Select the Search of Interest

/ Draw Reaction
& Create a reaction structure or substructure guery

Find Reactions or Compeounds by Property

Search for reactions or compounds by specifying one
or mare properties

Custom Search
7| Create your own property or structure query

’:I Import List
Create a guery by importing a list

<#= View Previous Search Results Q Change Database to Search

. MOL Database Browser & 200, MOL Information Systems, Inc. All Rights Resene d. Used herein wi ith permission.
‘ MDL Product Infarmation. Terms of Use of MOL Information Systems, Inc. website.

Key points Notes

e You can choose to create a reaction structure

query, or search by properties selected from
the available fields of data.

e Custom search allows you to create queries

containing target information for molecule
structure, reaction structure, or property

query fields.
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Metabolite directories

7} MDL Database Browszer - Microsoft Internet Explorar

MDL database browser

discoverygate.

ML Mt abolte Datshase |

[ [T add & stracourn 30 your guery, doubin.cACk 3 st 2610 nams in Te Field inde o aid 710 78 guery. Framples. Transformation > Transformation

Siructure ©¢ & reaction,

# siruchure of a paeent. Than, sinacture boein the query fo ens e sinacture ediior

(=1 Chaymn Classifieation Mumbar
1 Enayma Name

i Cxcration

I Isoennyme

0 dourmal Aothor

0 o real e

L dourmat Year

El Huaction Cass

2 Howe

51 schonse Number

{51 ML Munsbes

|

O Transformation 01 00D W YOk i, » add auaey. Than, spacty’
iz clickin e Find hioe and s p fiald nam that st whatynl e Cl Button
{21 Anatical b search fof T neat ek nal mesls Toe criesia
=1 Conjugwins
bt your auary

Transformation: Find metabolic transformations
that match query criteria

Parent Molecule: Find compounds that are parents
of metabolic schemes, and all molecules and
transformations for the associated metabolic

G metahninn Mol

schemes

==TEEEE

ek fare for more informabon sbout the (=
MOL Mrfabolts Database |

To add & wiruchae b vour query,

doulie-cRck 3 stiucture S61d name in T
Flald inde to add 10 T cussey

Eramgles Transformation > Struchue

Tur & s bon, or Mokecule > Paten
Compour > Siruchars for th stuckes of

3 paren molscule. Then, doublo-click ||
e &fricen Do in thi i vter =)

Substrate Molecule: Find compounds that are
substrates of metabolic transformations

Metabolite Molecule: Find compounds are
metabolites of metabolic transformations

Key points

e The Field Index allows you to choose query
fields from four directories: Transformation,
Parent Molecule, Substrate Molecule, and
Metabolite Molecule.

e You want to search for a parent molecule by
structure, so we will use the Parent Molecule
directory.

Notes
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Create the query structure

discoverygate. | MDL database browser
rias MDLEMetabolite Database

clon avory _now avory _ change Gaaose_nwip_ogt |

Find in Flefd indes: _i Parent Molecule

% Struchme [ Srlict Sariarch Typee
EH Transformation ; [awomase |
EHPY Parend Molecube E: — "

ﬂ N t ; Deuble-click in this bex

i e anel Symomn | tn edit structure S
B) conscal Formia : o tudon MDL Draw for Database Browser
) Molecular Weight : iootioo | File Edit Chemistry Help

B ncteity
1 Anassical
= CAS Humber

Al

IC\ear‘

wel ] 3] [CIO[O/ T Al 9] G

E
B compound Class : E
H Exeretion ; )
_E ﬁxm:‘ snowrackets st Son q
1 o mal s : g
= Phanmacokinetics )
2 Route 2.7
2 species £ s
1 Towiciy i IEaf|
BT Substrate Malis:h £ E& [x]
B Mutabalite Molecula =
; .
=A== 7
Metabalite Database Molecular I : [+
Structural Search Types [
Click e fallowing far definlons snd = =
;1Z
=

Key points Notes

e You need to add a structure parameter to the

query area, and draw the structure of
interest.

e Query fields are added by double-clicking

the field in the Field Index tree.

o Double-click the structure box to launch

MDL Draw. Click Done to transfer the
structure back to the Database Browser

guery window.
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Conduct an exact match search

discoverygale. MDL: database browser

Parent Molecule

Findin Fieldindex: |||

Structure

EHC1 Transformation

E-E> Parent Molecule
iructure) O
Chemical Name and Synonyms

Chemical Formula
Molecular Weight
Activity
Analytical

CAS Number
Compound Class
Excretion
Journal Author
Journal Name Show Brackets Set Sort
Journal Year
Pharmacokinetics
Route

Species

Toxicity

Search in Compound Locator

Select Search Type
Exact

{utoratic

Exact
Substructure
Similarity

Include Isomers
Include Tautomers
Include Salts

Reset
Delste

Duplicats
Info

|

E-C0 Substrate Mold

queries

Metabolite Database
Structural Search Typ!

Click the following for d)

Today's Searches
1 Previous Searches
Saved Searches

[ INo records were found

= wawaerll discoverygate. MDL: database browser

eports

Key points

e Choose Exact from the Select Search Type
drop-down list.

e These search parameters will search for a
compound that exactly matches the structure
query that we provide, and that is also the
parent molecule of a metabolic scheme.

o If it finds such a parent compound, it will
retrieve that compound. It will also retrieve
all transformations in the metabolic schemes
of that parent compound.

e  The query finds no hits. This result is not
unexpected, as this particular ellipticine
compound is thought to be novel.

o We will search for similar compounds, and
see if the metabolic outcomes for those
compounds might be relevant.

Notes
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Summary

Perform the following:

« Using the Parent Molecule structure field, create an
exact match structure query for this structure

« Conduct the search

Key points

e The slide above summarizes how to search
for the compound of interest as a parent
compound in a metabolic scheme.

Practice steps

1.

[e0]

In the “Select the Search of Interest” window,
click Custom Search.

In the Field Index window, expand the
Parent Molecule directory. Double-click
Structure.

Double-click the structure box to launch MDL
Draw. Draw the structure shown on the
slide.

Choose File > Save As. Name the structure
Ellipticine.mol. Click Save.

Click Done to transfer the structure to the
Database Browser query window.

In the Select Search Type drop-down list,
choose Exact.

Click start search. The search returns no
hits.

. Click the queries tab to return to the query

window.
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Conduct a similarity search

reports

.| Parent Molecule

Structure

Search in Compound Locator

Show Brackels SetSort

Select Search Type:

Similarity -
Enter seen 1 and 100

Key points

A molecule similarity search retrieves
compounds that are structurally similar to
the query structure. You provide a
similarity value between 1 and 100 (the
higher the number, the greater the similarity
to the query).

Similarity searching is based on structure
keys. A structure key indicates a specific
structural feature, such as an aromatic ring
or an aryl heteroatom.

The degree of structural similarity depends
on the number of structure keys that a
structure has in common with the query.

Notes
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View results

MDL database browser

'x‘f'ﬂwr 50_[peint_wave e query new auery _changs data

Search results 1to 4 of 4

Q r*r;]— - ¢O L\
lﬁij@ - 1‘,‘:1#_’;-

[= = ][~=]E ;

-
T bt =
s < TL) NOS

wartiowew To ek oihe
Fest i, c3ck
Search Resuls

I Rocoesed
T re—

resutn select tose rosuts .
mstyouwantin copyis 3

FepOn exper, i viewin ~ ,f‘"{_

Compaund Locator. Tren o

n Comgaued Loeatar e |
‘You St i recard and hen .
wariia Saseledt &, simol cick ety
e b g T Rucoears

To a00m & substance,
doutke.chick 1o Geen B | Pages: 1 Select ANl Clear Al

Key points Notes

e The similarity search retrieves four

transformations.

e The parent compound shown here contains
the same heterocyclic system as in the

compound of interest.

o Note that the second and fourth

transformations share the same substrate
molecule, and the substrate for the third

transformation is the same as the metabolite
of the second. These three transformations

constitute a metabolic scheme.

e Click the Details link to see additional
information for a transformation.
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View results for first transformation

browser

discoverygate.

MDL database

[l —
G
Today's Searches
< TEEEET
B8 Previous Sasccows
EHDD Sand Soarches

MDL® Metabolite Database

I Gt cumbrt viw 5t detaut

Vi 95015 35 iranstormatons:

(=

WUzn 38 Ousey

™ Subct current record.

Suitable Data
0 i A T e TR K 2003 g

iew Tosuts 33 mokcules:
Bacant (1)
Epacien (1)

Mitsbeans (1)

[== = ~=" || LIg A ANTB027320

Ciick Detalls 13 view Ta dataits of Lot MIBLEI0 A
Seronme st 1omp

Sata nc Chck T data rat o wand .

[P R ———— Scheme MTB4ED

chck Fusun b Soarch Fesults Tt 8 Mo

Ut e chisth Bax by esth rsull o
S0 TRSURS hat you wast i
S0EYI & 1RGN, SPEEE, O W i

» dMeoyHpiing
5,11 Dty mamnaee5H-pridedd, 3 sicarbanie

Faaction Class ©

= O-Demptiasen

To peam 3 substance. double.cick
210 0pen e SEuthure wotee, snd
e ugs e Zoom ol

Tawse 3 struckrs &5 he basis ofa
o sy, ek Dotalls, nd Bhan

Rty 1 Search B

Top o1 Page

L0 @ 1 of 4 m—-—

i in MOL Compound Locator

Key points

e The details page shows information about
the transformation.

e The scheme in which the transformation
exists is identified. Note that this is a 1 Step
scheme. The demethylation of the Parent
molecule is the entire scheme. There are no
further identified transformations of the
metabolite molecule.

e Click the right arrow next to “Record X of
Y” to view the next transformation.

Notes
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View results for second transformation

Ti‘-" IELREDT MDL® Metabolite Database

I et cument view as sefaun

Vi 19SS 3 ANSTOmionS:

Eafeenc (1}

ik

Uga 25 Query
™ Salect cument record
Bretatsln Dot
o 2 Bk 43,3080 (IS0 43 8045 g

ety 1o Search Aesults

St (1)

Erzyme (1)
== ion Results - Transf on as
[ | e | Az | eeib RMTDI0062136
P —————— | L] MTEMERA
sapachic sbstance. 5:rcil St Yol
s s cick e data tat you want 5
S view: T rharn 0 e AL 4, ke MTHHI52
Ut Ihe check bem by each esull i + Enpucin
SahstIose resuits Tat ey wand i + 511-DmemyBH B0 I thcaazsle
ctev o 8 epeet wxgon e whwin
Compaund Locater. Tran clik the Fanaction Class ¢
Cato Rpsr bt Fxpant Class:
BuRon, & Yapw in Compoung » Mtenatc Hyrtstatan
LacaturSri. Wy select 8 rosced v C-Hyomyiagon
[T ——
chck fa box again

Top of Page

w—Cipcord 8 2 of g
‘it iny MO Compound Locator

Key points

e The second transformation is in a different
scheme, and is the first step of a two-step
transformation pathway.

e Available data for the transformation is
organized into information relevant to
transformations, and information relevant to
molecules.

e Click a link to add the relevant details to the
display. The display automatically scrolls
down to the new details.

e Click Top of Page to return to the top and
add additional details.

Notes
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View molecule data for transformation

discoverygate. MDL database browser
T reports MO Mot shobte Database
o G [GEST (G4 WORT [T (W oM GUury [y siny 1chna SABsY. 110 [Vaaod
= - — -
=~ Molecule Results -- Substrate g 3]
(7 Hotony |
ﬁlw-mm CAS Humiar Sai Form
| o s | FIreeE Mo
S Eundous Semches LN
EHCI S Searchin L\/l :[ -+ Mokecun Formita CATHILNE
N -~ [r— sz
Lise
Lipe A Cuary Scheme MTESLED
Chasvecal Marse 3 Synaomms ©
o Elphcing
* 5.11-Dimethyk GH-pyTs004 3 bicatazoie
Actiry
Ankcarcinsgeeic, Ardneopéastc, Anra, Criostibc, Genotnc, Tapoisomerasa l i
Comgeaund Class |
Carmais
Top ofPage
fa= : | Molecule Results - Metabolite c.c
= [z | [=E e
. CAS Wumiber Sak Form
P ————
sapaciic sibstanca. St B \
ata e cHCK T 1363 Tl you wand 3 r
5 viw, T nirkarn B0 i reiul ), "Q” Il i Miecutm oty ATHENTD
chck Retarn o Search Resuls ", _l \) Molncular Weright M2
Ui I chisck bow by #ach resull 1o Use
St O3S esUE Pt wark Ry
8 Ag Gty Schemn MTReED
il Marse 3 Synomsmes ©
Acthry
Commgaund Class |
! Betumip Search Besuls  we=Record 82 of Ame
= View in MDL Compound Logator

Key points

e The transformation Reference, Species, and
Enzyme links contain information relevant
to this specific transformation.

e The molecule Parent and Species links cite
information relevant to the entire scheme.
Citations in the molecule Species link can be
for any transformation in the scheme.

e The Substrate link displays information
about the substrates in the scheme. The
parent molecule is also a substrate.

e The Metabolite link displays information
about the metabolites. The metabolite in
one transformation can be a substrate in the
next.

Notes
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Summary

Perform the following:

e Conduct a similarity search for Parent molecules,
using the similarity value 70, for the same structure
as used before

« View details for the transformations returned by the

query
R
Key points Practice steps
e The slide above summarizes how to search 1. Inthe Select Search Type drop-down list,
for metabolic schemes in which the parent choose Similarity.

compound is structurally similar to the
compound of interest, and how to view the
data associated with the scheme

transformations. 3. Inthe Search Results window, click Details
for the first transformation.

2. Inthe Similarity Value box, type 70. Click
start search.

4. Click the right arrow next to Record # 1 of 4
to view the second transformation.

5. Click the molecule Substrate link. Click Top
of Page. Click the molecule Metabolite link.

6. Click Return to Search Results to return to
the list of transformations.
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Set view for a report

discoverygate.

MDL database browser

MDL® Metabolite Database

Uga 25 Query
™ Sabect cument record

| St cumert view a5 sefault I

Vi ST 1 MANSTONMAtions:

Capyta iapart tusn, Fipart
Buiion, e Vipw in Comptund
Locator S My sebect a record

S0 I iR HEANETL famply
chck e bow ag

T naaem & 4ubiibaes s, doubl cBek.
10 0pen e SSuCkre sdfor, and
i i e Focm 106k

To wse 3 SIUNIE 35 P BASS of 3

Enzyme (1)
== ion Results — N use
[ o= || = || Az || erilifi m

it D 5w o gt ||| Pl

substance Sroll Ba S

ata e cHCK T 1363 Tl you wand

80 v, T rharn B B e A, Sepmme
e

Uk I8 Chie b by #3ch resut i ]

Salectose resUts Tt you warkto o 5,1 1-Comet G-methoey S pided, - icarazoly

£05Y I 4 rapOe, AES0L, o v in

Compound Locator. Tren okt Funaction Class :

o OuDemitiaton

Molecule Results - Substrate pow

_S_\ 1

iew 1BELES 35 mOnCules:

Earerd (1)

ANTOO0ZTIS0
MTBERIT-A
="
MThaE

Top of Page

e

0TS

Sl Form

Henw

MOL Metaholte Database

Key points

e Check the “Set current view as default”
check box to apply current settings to all
records you view.

e The displayed records can also be copied
into a report.

e Click the “copy to report” button to create a

report from the currently displayed records

and details.

Notes
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Create a report

. Copy to Report K 8|

‘You can copy to the report a maximum of 500
records at one time.

[ Select copy
(% Create new report

O Append 1o today's repart

| Select copy result level
() View search results in report

(% View detail results in report

Using detail-view as the template for each record

Setthe range of copy-to-reportrecords
® Allrecorts
() Current result page

() Specify records

Enter the record index numbers and/or record ranges,
separated by commas. For example, 1,3,5,7-10

[ Wiew report now

Key points
o Select the settings for the report.
e If you choose to include multiple records,

each record and its selected details will be
put into a separate report section.

Create a new report, or add data
to an existing report

Add summary results only, or include
details defined by a report view

Choose which retrieved records
to include in the report

Notes
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View a report section
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Key points Notes

e Click the reports tab to view reports.

e Section 1 contains the summary and details
information for the first of the four
transformations.
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View a metabolic scheme
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Key points Notes

e Click Section 2 in the Outline to view the
second transformation.

e The Transformation details include the
Scheme identifier, and the Path and Step for
this transformation within the scheme.

e View additional sections to trace a
transformation pathway. Each pathway also
includes a summary transformation for the
entire pathway.
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Summary

Perform the following:
« Create and set a report view
« Create a report

« View transformations in a metabolic scheme

Key points Practice steps
e The slide above summarizes how to copy 1. Check the Set current view as default
records to a report, and view the data check box.

associated with a scheme. .
2. Click the copy to report button.

3. Inthe Copy to report window, choose Create
new report for the copy destination.

4. For the “copy result level,” choose View
detail results in report. For the “range of
copy-to-report records,” choose All records.

5. Click OK.

6. Click the reports tab. Scroll to view
information for Section 1.

7. Click Section 2 in the outline. Note the Path
and Step information for this transformation.

8. Sequentially click the remaining Sections in
the Outline. Note the Path and Step
information for each transformation.
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How likely is this biotransformation?

If the dealkylation of our compound can be reasonably expected, then the
second scheme documents the metabolic fate of the anticipated metabolite.

Key points Notes

e We saw in the first transformation that a

compound similar to our original compound
underwent a demethylation reaction.

e If our compound were to undergo a similar

dealkylation reaction (pictured above), then
the second scheme that we retrieved depicts
a further metabolic outcome.

e Our next task is to determine how likely it

would be for this biotransformation to occur.
Rather than conduct a similarity search for

similar transformations, we will conduct a
search for transformations that have the

same specific substructures and reaction
type of interest. This type of search is called

a transformation substructure search.




Exploring Metabolic Outcomes and Toxic Effects 25

Design query to test hypothesis

Rn \

|
N Ce N o
SeE \C(E,S)\K ™ N

U Ring topology (Rn) allows rings of any size
U Chain topology (Ch) prevents fused ring systems
L Substitution count (s*) prevents unwanted substitution

U Reacting center (Breaks) specifies reaction bond site

Key points Notes

e The transformation substructure query that
we will use is depicted above.

o In the transformations that we retrieve, the
substrate must contain a heterocyclic
system, with an acyclic group containing at
least three carbons and one nitrogen attached
to the ring nitrogen.

e During the reaction, the bond attaching the
acyclic group to the ring must be broken.

e The resulting metabolite contains a
heterocyclic system that includes nitrogen.
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Create a new query

g discoverygate. ‘ MDL: database browser

train01

Select the Search of Interest

% Draw Reaction
£ Create a reaction structure or substructure guery

» Fihd Reactions er Compounds by Property

Search for reactions or compounds by specifying one
or more properties

Custom Search
1) Create your own property or structure guery.

’:I Import List
i Create a guery by importing a list

<= Vfiew Previous Search Results Q Change Database to Search

. MDL Database Browser @ 2004, MDL Information Systems, Ine. All Rights Reservad. Used herein with permission.
. ML, Froduct information. Tams s Uss of MOL Information Systems, Inc. wabsite.

Key points Notes

e When you click the “new query” button, you

return to the Select the Search of Interest
window.

e Click “Draw Reaction” to create a reaction

query.
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Transformation substructure query

/4 MDL Draw for Database Browser
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Key points

Draw the reaction query and transfer it to the

query form.

Choose Reaction Substructure as the search

type, and then initiate the search.

Notes
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reaction

Results support dealkylation

discoverygate. MDL: database browser

e ults ' reports
o remort " port

I~ Recoestz

I Receras

MOL® Metabolte Database

Key points

e The transformation substructure search
returns more than 80 hits.

o Review of the hits indicates that the
dealkylation reaction is probably reasonable
to expect.

Notes
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Summary

Perform the following:

e Conduct a transformation substructure search using
the following query

o \

|
C" N
e _Ch{ N—Rn—
\C(s*) \C(s*)R\ RIS

N

* View some of the transformations retrieved

Key points Practice steps
e The slide above summarizes how to conduct 1. Click new query to go to the Select the
a search for transformations that have the Search of Interest window.

same specific substructures and reaction

type of interest. 2. Click Draw Reaction to open an MDL Draw

window.

3. Draw the reaction shown on the slide. Click
Done to transfer the structure to the
Database Browser query window.

4. Click start search.

5. View some of the transformations retrieved.
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Add data criteria to test relevance

discoverygate. | MDL database browser
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Key points Notes

e To test the relevance of the transformations

retrieved, you want to add data criteria to the
transformation substructure search.

e You want to see if any of the

transformations were observed in human
studies and through plasma excretion.

o Double-click a data field in the Field Index
to add it to the query.

e The Data Lookup link allows you to see if a

search term exists in the database, before
using it as part of your query.




Exploring Metabolic Outcomes and Toxic Effects 31

Plasma excretion data in humans

discoverygate. MDL: database browser

# e o
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Key points

Notes

The search retrieves 17 transformations in
which blood level concentrations of

dealkylated metabolites have been
determined.
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View concentrations of metabolites

dlsooverygate. MDL database browser
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Key points Notes

o View the Species details to see the reported

plasma levels for each citation and species
in which it has been determined.
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Summary

Perform the following:

« Add the following data criteria to the query

Transformation Species contains human

Transformation Excretion contains plasma

« View some of the transformations retrieved

Key points

The slide above summarizes how to refine
the relevance of the transformations
retrieved by adding data criteria to the
search.

Practice steps
1. Click queries to return to the query form.

2. Inthe Field Index, click the + to expand the
Transformation folder.

3. Double-click the Species field to add it to the

qguery window. Verify that Contains is
selected in the data operator drop-down list.
Type Human in the Data text box.

4. Double-click the Excretion field to add it to
the query window. Verify that Contains is
selected in the data operator drop-down list.
Type Plasma in the Data text box.

5. Click start search.

6. Click Details for the fifth transformation.

7. Click the transformation Species link to view
excretion details.

8. View details for some of the other
transformations.
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Proposed metabolic pathway

NS

o
O Ay )
_
N e

Key points Notes

e Based on what we have seen thus far, we

propose a metabolic transformation of our
compound (shown above).

o Next we will go on to consider the toxic

effects of the parent and metabolites.
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Consider toxic effects

Strategy:

1 Conduct an exact match to see if the compound
is present in the MDL Toxicity Database

O If no match, conduct a similarity search

1 View toxicity data for similar compounds to
determine likely toxic effects of metabolites

Key points Notes

e Our strategy for determining the toxicity of
our compound and its metabolites is outlined
above.




36 DiscoveryGate

Change Database

[“=7 Metabolism and Toxicology Information
MDL® Metabolite Database CD information
| MDL® Toxicity Database | 'CD informatiol

discoverygate. | MDL database browser
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Key points Notes

e When you change databases within the

Database Browser, DiscoveryGate
automatically logs you into the new

database.

e When you select Draw Structure as the
Search of Interest, an MDL Draw window is
opened. You can draw the Ellipticine

structure, or open the structure you saved
earlier in this workshop.
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Conduct exact match search

discoverygate

~1 No records were found

MDL® database browser

Data queries in the Toxicity database can be conducted for 6 types of toxic
effects. These are listed as separate directories in the Field Index tree.

Key points

The Chemical directory in the Field Index
allows you to specify structure queries and
other criteria associated with the chemical
substance.

The six toxic effects directories allow you to
conduct queries for specific types of toxic
effects.

You conducted a search for the specific
compound of interest in the Toxicity
Database and found no hits. The next task
will be to search for similar compounds.

Notes
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Summary

Perform the following:

e Change to the MDL Toxicity Database

« Conduct an exact match structure search for the

following compound

Key points Practice steps
e The slide above summarizes how to search 1. Click the change database button.
the Toxicity database for a specific ) o )
compound. 2. Click the MDL Toxicity Database link.
3. Inthe Select the Search of Interest window,
click the Draw Structure link.
4. Choose File > Open, and open the
Ellipticine.mol file you saved earlier in the
workshop.
Draw the structure shown on the slide.
5. Click Done to transfer the structure to the
Database Browser query form.
6. Select Exact from the search type drop-
down list.
7. Click start search.
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Conduct similarity search

Chemical

Structure Select Search Type

Enter valuss between 1 and 100,
The higher the value, the mere
similar results will be to your

quary. The Similarity Value is 3 Duplicate

Similartty valus: 70 Info

Search in Compound Locatar

| start search |

Show Brackets  Set Sort

o— |
| Search results 1 to 12 of 18 )

P ey Sowchen Vigw I MCR, Compoung Locator 58050

B3 Prman Sewches

Pages: | § NEXTPAOE Eelectdl Clyardl

Key points Notes

e This search will retrieve compounds that are
structurally similar to the query.

e Inthis case, we are using 70 as the similarity
value. If the search retrieves too few hits,
you can reduce the similarity value. If the
search retrieves too many hits, you can
increase the similarity value.
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Results of similarity search
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Key points Notes

e The similarity search retrieves 18

compounds.

o Note that this first compound is the N-
dealkylated compound from our metabolic

scheme.

o Note the large number of mutagenicity

results (39 experiments), which might
indicate unacceptably adverse effects.

e The compound descriptors are Antitumor

and Drug.
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View next compound

MDL® Toxicity Database
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Key points

e The second compound on the list is the
anticipated oxidation product from our
proposed metabolic scheme.

e This compound is described as a
Reproductive Effector.

Notes
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Mutagenicity data

MDL: database browser
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Key points Notes

o Aswe look at the Mutagenicity data, we see

that it exhibits mutagenicity at dosages in
micromolar amounts.
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Summary

Perform the following:

« Conduct a similarity search using the similarity
value 70 for the same compound used before

« View the available toxicity categories for the first

compound retrieved

« View the second compound on the list and its
available data, particularly the mutagenicity data

Key points

The slide above summarizes how to search
for compounds that are structurally similar
to the compound of interest and view the
search results.

Practice steps

1.

Click the queries tab.

Select Similarity from the search type drop-
down list. Enter 70 as the Similarity Value.

Click start search.

Click the Details link for compound 1.
Click the links for Acute Toxicity,
Mutagenicity, and Tumorigenicity to see

the available data for the second compound.

Click the right arrow to view the next
compound.

Click the link for Mutagenicity.
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Conclusion

In this workshop, we determined:
« Potential metabolic outcomes for a novel compound

 Likely toxic effects for the parent compound and its
anticipated metabolites

Ellipticine, 6-(3-aminopropyl)-, dihydrochloride

Key points Notes

e We used different search strategies to find

relevant data when a specific compound is
not present in the database (similarity

searching, substructure searching), as well
as strategies for testing the relevance of our
search results (adding data criteria).




