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Building blocks for QSAR Decision Support System

1.Introduction

1.1.Background
This report concerns mostly EEM9- 3 “Golden” database. The objectives are

1. IT: To develop (design and codify) well documented database schema and API
(application programming interface) and use it in this and the EEM9-1a, EEM9-1b,
EEM9-2 parts of the proposal

2. Data collection: Import already available quality checked data in a computer
database.

This report describes the implementation of the first objective. The data collection is
planned for the further phase of the project.

The “database” in an IT sense is a software system, allowing users to store, to retrieve
and to search structured information. In this project we need to store chemical
information (structure, names, CAS, SMILES, properties, etc.), in order to provide
requested functionalities. The database is a supporting tool for the EEM9-la
Applicability Domain, EEM9-1b Chemical Grouping and EEM9-2 CAS-SMILES
converter.

The software developed is based on a Relational Database Management System, which
allows much faster and convenient access to the data in contrast to flat text files. In
particular, we use MySQL (www.mysql.com), which is known as the most popular open
source relational database.

1.2.Codename origin

A major part of the project is concerned with the applicability domain of QSAR models,
i.e. how to determine whether a QSAR model can be applied for a given chemical
compound. Since it means finding the scope of a QSAR model, the working name of the
project became AMBIT 2

" A dictionary entry for the word "ambit":

Definition: [n] an area in which something acts or operates or has power or control: "the range of a
supersonic jet"; "the ambit of municipal legislation"; "within the compass of this article"; "within the

scope of an investigation"; "outside the reach of the law"; "in the political orbit of a world power"
Synonyms: compass, orbit, range, reach, scope
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2.Database schema
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Figure 1. Ambit database structure

The database schema (Figure 1) contains 33 tables and could be divided in 6 components:

User repository blue

Literature references repository red

Experimental results repository magenta

QSAR models repository cyan

Descriptors repository green

Chemical compounds repository yellow
All

Wl

W | W
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2.1.User repository

Llzer repository |
arnbitLiser -
% idarnbituser: INTEGER (10}
mysgluser: WARCHARI1G)
mysglhost: waRCHAR(ED)
title: WARCHARG)
firstharne: WARCHAR(123)
lastname: WARCHAR(128)
ermail: WARCHAR(123)
wehpage: WARCHAR(Z55)
affiliation: % ARCHAR(128)
address: WARCHARIZSS)
city: WARCHAR(123)
country: WARCHAR(128)

usertype: ENUMC admin”, "guest”, "pra™)
regstatus: EMUMI "commmenced”, "verification s...
tregistered: TIMESTAMP

| amibrituser_userbiost

& mysguser

@ mysglhost

COLCOOCOCOCOCOO 0000

Figure 2. User table

The user have to connect and log in into the database in order to use it. Only registered
AMBIT users are allowed to log in.

For each structure, descriptor and model, the user id of the user entering the information is
recorder in the corresponding tables.

Table ambituser

-- The table ambituser stores information about the users who have the right to
login and use AMBIT database.

-—- There are three different kind of users : guest, admin and pro. Guest users
are allowed only to query the database, biut not to modify/insert records. Pro
users are allowed to modify and add new data. Admin users are allowed to do
everything, including deleting and creating the tables.

-— Passwords are not stored here, the standard mysgl users are used to hold
user/password details.

CREATE TABLE ambituser (
idambituser INTEGER(10) UNSIGNED NOT NULL,
mysgluser VARCHAR(16) NOT NULL,
mysglhost VARCHAR (60) NOT NULL,
title VARCHAR(6) NOT NULL DEFAULT "",
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firstname VARCHAR(128) NOT NULL,

lastname VARCHAR (128) NOT NULL,

email VARCHAR(128) NOT NULL,

webpage VARCHAR (255) NOT NULL DEFAULT "",

affiliation VARCHAR(128) NOT NULL DEFAULT "",

address VARCHAR(255) NOT NULL DEFAULT "",

city VARCHAR(128) NOT NULL DEFAULT "",

country VARCHAR (128) NOT NULL DEFAULT "",

usertype ENUM("admin", "guest","pro") NOT NULL DEFAULT "guest",

regstatus ENUM("commenced","verification sent","verified") NOT NULL DEFAULT
"commenced",

tregistered TIMESTAMP NOT NULL,

PRIMARY KEY (idambituser),

UNIQUE INDEX ambituser userhost (mysqgluser, mysglhost)
)
TYPE=InnoDB;

insert ignore into ambituser
(mysgluser,mysqglhost, firstname, lastname, email, regstatus, usertype)

values ("guest","%","guest","user","nina@acad.bg","verified", "qguest");

2.2.Literature references repository

Literature referer'n:es repository

journal v
Ii.te_rature 2 Rel_journal ¥ idiournal: INTEGER
¥ idref: INTEGER(10) & name: WARCHAR(25S)
@ idjournaly INTEGER (FK) ‘> & publisher: YARCHAR(122)
& reference: WARCHAR(S12) | & oty WARCHAR(G4)
& url; VARCHAR(S12) oLrria ams
& volurne: VARCHAR(32) P‘El—reierence n f hamme
& pages: YARCHAR(IZ)
& year_pub: INTEGER T
ref_authors -
author - Rel_authors ¥ idref: INTEGER{10) (FK]
& name: YARCHAR (255
3 Authars name Rel_=0

@ name
Rel_gsarreference 3
L~y

Figure 3. Literature reference tables
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Literature references are used when storing compounds,
experimental data.

descriptors, models and

ref authors.

Table journal
-- This table stores information about Jjournals. Referenced Dby table
literature.
CREATE TABLE journal (
idjournal INTEGER UNSIGNED NOT NULL AUTO INCREMENT,
name VARCHAR (255) NOT NULL,
publisher VARCHAR(128) NULL,
city VARCHAR (64) NULL,
PRIMARY KEY (idjournal),
UNIQUE INDEX journal name (name)
)
TYPE=InnoDB;
Table author
-- This table stores author names. Referenced by table literature and

CREATE TABLE author (
idauthor INTEGER UNSIGNED NOT NULL AUTO_INCREMENT,
name VARCHAR (255) NOT NULL,
PRIMARY KEY (idauthor),
UNIQUE INDEX Authors name (name)
)
TYPE=InnoDB;

Table literature

-— This table stores information of a literature reference.

CREATE TABLE literature (
idref INTEGER(10) UNSIGNED NOT NULL AUTO_INCREMENT,
idjournal INTEGER UNSIGNED NOT NULL,
reference VARCHAR(512) NOT NULL,
url VARCHAR (512) NOT NULL,
volume VARCHAR (32) NULL,
pages VARCHAR(32) NULL,
year pub INTEGER UNSIGNED NULL,
PRIMARY KEY (idref),
FOREIGN KEY (idjournal)
REFERENCES journal (idjournal)
ON DELETE CASCADE
ON UPDATE CASCADE
)
TYPE=InnoDB;
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Table ref authors

-—- This table stores the link between the authors and literature reference.

CREATE TABLE ref authors (

PRIMARY KEY (idref, idauthor),
FOREIGN KEY (idref)

ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (idauthor)
REFERENCES author (idauthor)
ON DELETE CASCADE
ON UPDATE CASCADE

)
TYPE=InnoDB;

idref INTEGER(10) UNSIGNED NOT NULL,
idauthor INTEGER UNSIGNED NOT NULL,

REFERENCES literature (idref)

Figure 4. SQL script to create the literature reference repository

2.3.Experimental results repository
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Experirnental results repository
testresults - testedstrucs -
¥ idtest; INTEGER{10) ¥ idstructure: INTEGER(10) (FK)
@ idres: INTEGER(10) (FK) Rel_testedstrucs | § jdtest: INTEGER(10) (FK)
@ idstructure: INTEGER(1O) (FK) ? |3 testadsivucy tast
@ idref, INTEGER(10) (FK) ¥ idtest
& result_num: FLOAT(10,4)
& exp_err: FLOATI(Z,4)
& result_str: WARCHAR(ZZ)
& note: VARCHAR{255)
| testrasults ref
@ idref
I3 z‘e;z‘rem’z‘f_ﬂ‘rur: Rel_study 5.tu.d1_.r =~
@ idstructure ¥ idres: INTEGER (10
best) |3 tastrasults res v @ idspecies: INTEGER(10) (FK)
@ idres & name: YARCHAR (G4
& units: INTEGER (103
& duration: WaRCHAR(G4)
@ study_type: WARCHAR(E4)
& wehicle: WaRCHAR(G4)
|4 reg enar
species - @ idspecies
# idspecies: INTEGER(10) Rel_species 3 stugy_al
@ hame WARCHAR(ZSS) Q & name
@ sex ERUMIMYE,MAN & duration
|3 spedies nams @ study_type
@ name & wehicle
@ SE @ idspecies

Figure S. Experiment results repository

Table species

-- Species information
CREATE TABLE species (
idspecies INTEGER(10) UNSIGNED NOT NULL AUTO_INCREMENT,
name VARCHAR (255) NOT NULL DEFAULT "NA",
sex ENUM('M','F','NA') NOT NULL DEFAULT "NA",
PRIMARY KEY (idspecies),
UNIQUE INDEX species_name(name, sex)
)
TYPE=InnoDB;
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Table study

-- Information about the type of the study. Each row consists of an unique
autogenerated identifier (idres) link to the species (idspecies), name, units,
duration, study type, vehicle.
-- If a field is not relevant, or the information is not supplied then the
default value "NA" is stored.
CREATE TABLE study (

idres INTEGER(10) UNSIGNED NOT NULL AUTO INCREMENT,

idspecies INTEGER (10) UNSIGNED NOT NULL,

name VARCHAR (64) NOT NULL DEFAULT "NA",

units INTEGER(10) UNSIGNED NOT NULL,

duration VARCHAR (64) NOT NULL DEFAULT "NA",

study type VARCHAR (64) NOT NULL DEFAULT "NA",

vehicle VARCHAR(64) NOT NULL DEFAULT "NA",

PRIMARY KEY (idres),

INDEX res_spec (idspecies),

UNIQUE INDEX study all(name, duration, study type, vehicle, idspecies),

FOREIGN KEY (idspecies)

REFERENCES species (idspecies)
ON DELETE RESTRICT
ON UPDATE CASCADE

)
TYPE=InnoDB;

Table testedstrucs

--— This is to contain the actual structure tested, if it differs from the
simplified one in testresults.
CREATE TABLE testedstrucs (
idstructure INTEGER(10) UNSIGNED NOT NULL,
idtest INTEGER(10) UNSIGNED NOT NULL,
PRIMARY KEY (idstructure, idtest),
INDEX testedstrucs test(idtest),
FOREIGN KEY (idtest)
REFERENCES testresults (idtest)
ON DELETE RESTRICT
ON UPDATE CASCADE,
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE RESTRICT
ON UPDATE CASCADE

)
TYPE=InnoDB;

Table testresults

-- This table stores information about experimental results. Each row consists
of a link to the species (idres), link to the structure (idstructure), link to
the literature reference (idref) and experimental results itself. The field
result str 1is provided 1in order to store a string representation of an
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experimental results , if necessary. The "note" field

comment.

may contain free text

CREATE TABLE testresults (
idtest INTEGER (10) UNSIGNED NOT NULL
idres INTEGER(10) UNSIGNED NOT NULL,
idstructure INTEGER(10) UNSIGNED NOT
idref INTEGER(10) UNSIGNED NOT NULL,
result_num FLOAT (10,4) NOT NULL DEFAULT 0.0000,
exp err FLOAT (8,4) NOT NULL DEFAULT 0.0000,
resultistr VARCHAR (32) NOT NULL DEFAULT "",
note VARCHAR (255) NOT NULL DEFAULT "",
PRIMARY KEY (idtest),
INDEX testresults ref (idref),
INDEX testresults struc(idstructure),
INDEX testresults res(idres),
FOREIGN KEY (idref)
REFERENCES literature (idref)
ON DELETE RESTRICT
ON UPDATE CASCADE,
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE NO ACTION
ON UPDATE NO ACTION,
FOREIGN KEY (idres)
REFERENCES study (idres)
ON DELETE RESTRICT
ON UPDATE CASCADE

AUTO_INCREMENT,

NULL,

)
TYPE=InnoDB;

Figure 6. SQL script to create the experimental results repository
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2.4.0SAR models repository

QSAR Models repositpy |

@ idrmodeltype

gsars - geardescriptors -
% idgsar: INTEGER (10 ¥ iddescriptor: INTEGER{10) (FK)
% idres: INTEGER (10 (FK) # idgsar: INTEGER(10) (FK)
& idmadeltype: INTEGER (FK) Rel_osard [ morder: INTEGER(10)
& updated: TIMESTAMP N || @ minvalle: FLOAT
& name: WARCHAR(G4) @ maxvalue: FLOAT Rel_gsaruser
@ idref; INTEGER (107 (FK) @ meanvalus: FLOAT ‘>
& note: WARCHAR(255) |3 geargiascriptors]
@ keyw: VARCHAR(128) ¥ idgsar
& stat_M: INTEGER
& stat_R: FLOAT
< stat_R2: FLOAT %sggdata NTEGER D) (0 -
i ¥ idigsar:
2 EE:E_E?ESJCI);OAT Rel_gsardata @ idstructure: INTEGER(10) (FK)
& stat_P: FLOAT @ idtest: INTEGER (10} (FK)
& stat_Q: FLOAT ? % idpoint: INTEGER{10)
@ stat_QZ: FLOAT o & ypredicted: Fll_OAT
: B - & yexperimental; FLOAT
2 2::E_Sm§EEVFl;?ng Rel_gsaruser # idgsar: INTEGER(10] (FK) & pointType: ENUM{"Training"”, " alidation")
° stat_s: FLOAT 407 # idambituser: INTEGER{10) (FK) T3 geardsta struc
& stat_SE: FLOAT 1 qear_usert @ idstructure
& stat_SD: FLOAT @ idambituser (3 gsardata_point
@ madel: BLOB modeltype = ¥ idgsar
3 gears_keyword Lol G rnoditype: INTEGER 3 gsardta test
@ keyw & modsitype: VARCHAR(32) e
I3 igrsf 3 modeltype. toe I3 qsara‘ga‘a_ tyme
@ idref & modeltype & pointType
I3 Gsars_igmoos!

Figure 7. Descriptors repository

Table modeltype

-- This table contains a list of model types (i.e. Linear regression, ANN, PLS,
etc.).
-- There are no predefined types, any model type name can be entered, but only
once (i.e. there can not be two Linear regressions).
CREATE TABLE modeltype (

idmodeltype INTEGER UNSIGNED NOT NULL AUTO_INCREMENT,

modeltype VARCHAR (32) NOT NULL,

PRIMARY KEY (idmodeltype),

UNIQUE INDEX modeltype type (modeltype)
)
TYPE=InnoDB;

Table gsardata

-—- Contains references to compounds (idstructure), used in a gsar model.
-- Each row correspond to a single compound and also has a link to the
experimental test result (table stestresults) and predicted wvalue.
-- Experimental wvalue is also stored here (although it already exiosts in
testresults table) to make things easier (or perhaps more complex).
-- idpoint is the number of the compound in the particular QSAR model.
CREATE TABLE gsardata (
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idgsar INTEGER (10) UNSIGNED NOT NULL,
idstructure INTEGER(10) UNSIGNED NOT NULL,
idtest INTEGER(10) UNSIGNED NOT NULL,
idpoint INTEGER (10) UNSIGNED NOT NULL,
ypredicted FLOAT NOT NULL,
yexperimental FLOAT NOT NULL,
pointType ENUM("Training","Validation") NOT NULL,
PRIMARY KEY (idgsar, idstructure),
INDEX gsardata struc(idstructure),
INDEX gsardata point (idgsar),
INDEX gsardata test (idtest),
INDEX gsardata type (pointType),
FOREIGN KEY (idgsar)
REFERENCES gsars (idgsar)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE RESTRICT
ON UPDATE CASCADE,
FOREIGN KEY (idtest)
REFERENCES testresults (idtest)
ON DELETE RESTRICT
ON UPDATE CASCADE
)
TYPE=InnoDB;

Table gsardescriptors

-- This table stores a list of descriptor identifiers (iddescriptor, a link to
ddictionary table) , used in a particular gsar model (idgsar, a link to gsars
table) . Morder 1is the order of the descriptor in the model, i.e. first,
second, etc.
-- minvalue, maxvalue and meanvalue are only for reference and are not
mandatory.
CREATE TABLE gsardescriptors (
iddescriptor INTEGER(10) UNSIGNED NOT NULL,
idgsar INTEGER (10) UNSIGNED NOT NULL,
morder INTEGER(10) UNSIGNED NOT NULL DEFAULT O,
minvalue FLOAT NULL,
maxvalue FLOAT NULL,
meanvalue FLOAT NULL,
PRIMARY KEY (iddescriptor, idgsar),
INDEX gsardescriptorsl (idgsar),
FOREIGN KEY (iddescriptor)
REFERENCES ddictionary (iddescriptor)
ON DELETE RESTRICT
ON UPDATE CASCADE,
FOREIGN KEY (idgsar)
REFERENCES gsars (idgsar)
ON DELETE CASCADE
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ON UPDATE CASCADE

)
TYPE=InnoDB;

Table gsars

-— This 1s the table that contains QSAR models themselves.

model was inserted, a name , a list of keywords and a free text
-- "idmodeltype" is a link to the model type.
-— "idref" is a link to the literatiure reference.

has been combined in a single model, then idres could poiint to
-- Fields to hold all kind of statistics follow.

unique autogenerated identifier idgsar , an "update" field to store when the

-- "idres" is a link to the study used in this model. If data from many studies

—-— The model itself is to be stored in the "model" blob field.
to be used is still to be decided, but perhaps some kind of XML.

Each row has an

note.

an empty study.

Which format is

CREATE TABLE gsars (
idgsar INTEGER(10) UNSIGNED NOT NULL AUTO_INCREMENT,
idres INTEGER(10) UNSIGNED NOT NULL,
idmodeltype INTEGER UNSIGNED NOT NULL,
updated TIMESTAMP NOT NULL DEFAULT CURRENT TIMESTAMP,
name VARCHAR (64) NOT NULL,
idref INTEGER(10) UNSIGNED NOT NULL,
note VARCHAR (255) NOT NULL,
keyw VARCHAR(128) NOT NULL,
stat N INTEGER UNSIGNED NULL,
stat R FLOAT NULL,
Stat7R2 FLOAT NULL,
stat R2adj FLOAT NULL,
stat F FLOAT NULL,
stat P FLOAT NULL,
stat Q FLOAT NULL,
stat Q2 FLOAT NULL,
stat RMSEC FLOAT NULL,
stat RMSECV FLOAT NULL,
stat s FLOAT NULL,
stat SE FLOAT NULL,
stat SD FLOAT NULL,
model BLOB NULL,
PRIMARY KEY (idgsar),
INDEX gsars_ keyword (keyw),
INDEX idref (idref),
INDEX gsars_ idmodel (idmodeltype),
FOREIGN KEY (idref)
REFERENCES literature (idref)
ON DELETE RESTRICT
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ON UPDATE CASCADE,
FOREIGN KEY (idmodeltype)
REFERENCES modeltype (idmodeltype)
ON DELETE NO ACTION
ON UPDATE CASCADE,
FOREIGN KEY (idres)
REFERENCES study (idres)
ON DELETE NO ACTION
ON UPDATE NO ACTION
)
TYPE=InnoDB;

Table gsar_user

-— This is to keep track which user had been inserted each model

CREATE TABLE gsar user (
idgsar INTEGER(10) UNSIGNED NOT NULL,
idambituser INTEGER (10) UNSIGNED NOT NULL,
PRIMARY KEY (idgsar, idambituser),
INDEX gsar userl (idambituser),
FOREIGN KEY (idgsar)
REFERENCES gsars (idgsar)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (idambituser)
REFERENCES ambituser (idambituser)
ON DELETE RESTRICT
ON UPDATE CASCADE
)
TYPE=InnoDB;

Figure 8. SQL script to create the QSAR models repository

2.5.Descriptors repository

Descriptors repository is where descriptor names and values are stored. There is a

descriptor dictionary, where descriptor names are defined, along with literature

references, units and comments. Local, global and string values can be stored in

corresponding tables (see below).
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Additionally, a table to hold descriptor group names is defined. Group names are not
predefined and are to be entered by users. A descriptor may belong to any number of

groups.

Finally, the information about which user has inserted each particular descriptor is stored.

Descriptor repository
descrgroups ] dvalues - localdvalues Z
daroup +| [Rel_gg| | ¥ iddescriptor: INTEGER(10) (FK) % iddescriotor; INTEGER (10} (FK)  iddescriptor: INTEGER(10) (FK)
? iddgroup: INTEGER(10) & # iddgroup: INTEGER(10) (FK) @ idstructure: INTEGER(10) (FK) @ idstructure: INTEGER{10) (FK)
& groupname: VARCHAR(255) 3 descrgrous ] @ walue: FLOAT(10,4) — @ localid: INTEGER
|3 crouy name ¥ iddgroup — @ error: FLOAT(2,4) @ value: FLOAT(10,4)
& groupname Rel_40 I3 Shaluss struc |3 braichvabies_ struc
F idstructure @ idstructure
Rel_res-3 ovalies_ vabie
@ value
ddictionary ] ¢
fa"a';‘ss ) ¢ )' Rel 43 | iddescriptor: INTEGER(10)
¥ iddescriptor: INTEGER (10} (Fi = % idref: INTEGER(10) (FK) _ - Re
 idstructure: INTEGER(10) (FK) |~ 4> . dict_user 7
& name: WARCHAR{128) 3 idd "
& value: VARCHAR(E4) & Units: VARCHAR(16) # iddescriptor; INTEGER(10) (FK)
(3 svalias_name — ' — Rel 35  idambituser: INTEGER (100 (Fk) |1
| & G error FLOAT(LO,4) 3 dict_userd
@ value . =
@ Fomments. WARCHAR(122)  idambituser
& islocal: BOOL I
|2 cdlictionary_names REIN3E
Rel_46 @ name =
s Al

Figure 9. Descriptors repository

Table ddictionary

-- This 1is a descriptor dictionary. Each row stores a single descriptor with
its unique autogenerated identifier "iddescriptor" and an unique name.

-— "idref" is a link to a literature reference where this descriptor is defined
(hopefully first).

-- The fields to store units, default error (if any) , free text comments and
a flag whether it is a local or global descriptor are provided.

CREATE TABLE ddictionary (
iddescriptor INTEGER(10) UNSIGNED NOT NULL AUTO_INCREMENT,
idref INTEGER(10) UNSIGNED NOT NULL,
name VARCHAR (128) NOT NULL,
units VARCHAR (16) NOT NULL,
error FLOAT (10,4) NOT NULL DEFAULT 0.0000,
comments VARCHAR (128) NOT NULL DEFAULT "",
islocal BOOL NOT NULL DEFAULT "False",
PRIMARY KEY (iddescriptor),
UNIQUE INDEX ddictionary name (name),
FOREIGN KEY (idref)
REFERENCES literature (idref)
ON DELETE NO ACTION
ON UPDATE NO ACTION
)
TYPE=InnoDB;
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Table descrgroups

-- This table indicates which descriptor belongs to which group. A descriptor
may bellong to any number of groups. See table dgroup.

CREATE TABLE descrgroups (
iddescriptor INTEGER(10) UNSIGNED NOT NULL,
iddgroup INTEGER(10) UNSIGNED NOT NULL,
PRIMARY KEY (iddescriptor, iddgroup),
INDEX descrgroupsl (iddgroup),
FOREIGN KEY (iddgroup)
REFERENCES dgroup (iddgroup)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (iddescriptor)
REFERENCES ddictionary(iddescriptor)
ON DELETE CASCADE
ON UPDATE CASCADE

Table dgroup

-- This table stores a list of descriptor groups (i.e. topological, gquantum
mechenical, etc.). The list is not predefined and any group name can be added ,
provided that the name is unique.
-— A descriptor may belong to any number of groups, thus making possible to use
many different classifications existing in QSAR community ;)
CREATE TABLE dgroup (

iddgroup INTEGER (10) UNSIGNED NOT NULL AUTO INCREMENT,

groupname VARCHAR (255) NOT NULL,

PRIMARY KEY (iddgroup),

UNIQUE INDEX dgroup name (groupname)
)
TYPE=InnoDB;

Table dict_user

-- This is to keep track which descriptor was entered / modified by which user.

CREATE TABLE dict user (
iddescriptor INTEGER(10) UNSIGNED NOT NULL,
idambituser INTEGER(10) UNSIGNED NOT NULL,
PRIMARY KEY (iddescriptor, idambituser),
INDEX dict userl (idambituser),
FOREIGN KEY (iddescriptor)
REFERENCES ddictionary (iddescriptor)
ON DELETE CASCADE
ON UPDATE NO ACTION,
FOREIGN KEY (idambituser)
REFERENCES ambituser (idambituser)
ON DELETE RESTRICT
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ON UPDATE CASCADE

)
TYPE=InnoDB;

Table dvalues

of descriptor "iddescriptor" for the structure "idstructiure"

-- This itable stores the actual descriptor values. Each row points to a value

CREATE TABLE dvalues (
iddescriptor INTEGER(10) UNSIGNED NOT NULL,
idstructure INTEGER(10) UNSIGNED NOT NULL,
value FLOAT(10,4) NOT NULL,
error FLOAT (8,4) NOT NULL DEFAULT 0.0000,
PRIMARY KEY (iddescriptor, idstructure),
INDEX dvalues_ struc (idstructure),
INDEX dvalues value (value),
FOREIGN KEY (iddescriptor)
REFERENCES ddictionary(iddescriptor)
ON DELETE RESTRICT
ON UPDATE CASCADE,
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE RESTRICT
ON UPDATE CASCADE
)
TYPE=InnoDB;

Table localdvalues

-— This is similar to dvalues, but used to store values for local descriptors.

CREATE TABLE localdvalues (
iddescriptor INTEGER(10) UNSIGNED NOT NULL AUTO_INCREMENT,
idstructure INTEGER(10) UNSIGNED NOT NULL,
localid INTEGER UNSIGNED NOT NULL,
value FLOAT(10,4) NOT NULL,
PRIMARY KEY (iddescriptor),
INDEX localdvalues_struc(idstructure),
FOREIGN KEY (iddescriptor)
REFERENCES ddictionary (iddescriptor)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE RESTRICT
ON UPDATE CASCADE
)
TYPE=InnoDB;
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Table svalues

-- This table stores string values for a structure, different than registry
numbers and aliases.
-- Example : a value "Narcotic" could be stored for a certain structure and a
descriptor defined in the ddictionary table with the name "MOA type".
CREATE TABLE svalues (
iddescriptor INTEGER(10) UNSIGNED NOT NULL,
idstructure INTEGER(10) UNSIGNED NOT NULL,
value VARCHAR(64) NOT NULL,
PRIMARY KEY (iddescriptor, idstructure),
INDEX svalues name (value),
FOREIGN KEY (iddescriptor)
REFERENCES ddictionary (iddescriptor)
ON DELETE NO ACTION
ON UPDATE NO ACTION,
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE NO ACTION
ON UPDATE NO ACTION

)
TYPE=InnoDB;

Figure 10. SQL script to create the descriptors repository

2.6.Chemical compounds repository
2.6.1.Chemical structures repository.

These are tables which store chemical compounds.
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System

% structure: BLOB

@ type_structure: ENUM('SMILES','2D no H','20...
% updated: TIMESTAMP

@ energy: FLOAT(S,4)

% remark: WARCHAR(2SS)

|3 structure_substance

Cas

@ casno: CHAR(11)
G isregistry: TINYINT(1)
| cas_casmo

<P

CREmical CompoUnGs Frepostory Rel_garnut \—0—‘
alias -
name -
= . subistance hd
¥ idstructure: INTEGER(10) (FK) ¥ idstructure: INTEGER (10) (FK) 9 idsubstance: INTEGER(ID)
g a:!as' ; AR.CTIZF;EEE; 1 b J R ) @ stype_id: INTEGER(S) (FK)
] ;Z—;‘;;': (16) |- mame_name & formula: VARCHAR(54)
@ alias_type ¥ name & mohweight; FLOAT(S,3)
13 afiag ,’};'?;e | @ smiles: WARCHAR(7E0)
@ aias Rel_namez & time_elapsed: INTEGER(11)
: - @ usmniles: TIMYIMT(1)
Rel_alias |3 substance Formiz
L{}—‘ @ formula
| samies
— Rel 35 @ sriles
structure -
surstanre stybe
# idstructure: INTEGER(10) | ¢ ‘aQ stype_id
% idsubstance: INTEGER(10) (FK) rel _38

Fel_q @ idstructure: INTEGER(10) (FK)

-

<>

shype
¥ stype_id: INTEGER(S)
& substance_type: WARCHARI1E)

@ idsubstance
|_g structure_ tyoe
@ type_structure

? casno
3l _arigin

@

struc_dataset

FLICLISE!

v

Rel_24

©

|3 struc_datasst
F id_srcdataset

W idstructure: INTEGER (107 (Fk)
% id_srcdataset: INTEGER(10) (FK) pl_sourcec oo dataset

|3 stype_subst
& substance_type

-

% id_srcdataset: INTEGER{1O)
@ name: WVARCHAR(255)

strLC_User - e
@ idstructure; INTEGER(10) (FK) 0 ‘
¥ idarnbituser; INTEGER{10) (FK)
|2 igamabituser

@ idarnbituser

Rel_37

& idref INTEGER(10)
|3 src_dataset_name
@ hame

Figure 11. Chemical compounds repository

Table alias

-- An alias. Any string information, different

registry number. The alias type is set by the c
string of length <= 16.

-— This is normally used for registry numbers,

(i.e. NSC number, EINECS, etc.)

from chemical name and CAS
olumn alias type and can be any

different than CAS registry

CREATE TABLE alias (
idstructure INTEGER(10) UNSIGNED NOT NULL,
alias VARCHAR (255) NOT NULL DEFAULT "NA",
alias_type VARCHAR (16) NOT NULL DEFAULT "ID",
PRIMARY KEY (idstructure, alias, alias type),
INDEX alias type(alias type),
INDEX alias name (alias),
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE CASCADE
ON UPDATE CASCADE
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TYPE=InnoDB;

Table cas

-—- CAS registry number.
-—- "isregistry" field is here to allow storing of "artificial" casno some
softwares invented or to track possible errors in CAS numbers.
CREATE TABLE cas (
idstructure INTEGER(10) UNSIGNED NOT NULL,
casno CHAR(11l) NOT NULL,
isregistry TINYINT (1) UNSIGNED NOT NULL DEFAULT "true",
PRIMARY KEY (idstructure, casno),
INDEX cas casno(casno),
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE NO ACTION
ON UPDATE NO ACTION

)
TYPE=InnoDB;

Table name

—-- Chemical name. A structure may have any number of names.
CREATE TABLE name (
idstructure INTEGER(10) UNSIGNED NOT NULL,
name VARCHAR (255) NOT NULL,
PRIMARY KEY (idstructure, name),
INDEX name name (name),
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE CASCADE
ON UPDATE CASCADE

)
TYPE=InnoDB;

Table src_dataset

-- This is to store information of the origin of the compounds. Generally, the
field "name" stores the name of the file where compounds are read from.
-- idref is a link to a literature reference (if available)
CREATE TABLE src dataset (

id srcdataset INTEGER(10) UNSIGNED NOT NULL AUTO_ INCREMENT,

name VARCHAR (255) NOT NULL DEFAULT "default",

idref INTEGER(10) UNSIGNED NULL,

PRIMARY KEY (id srcdataset),

UNIQUE INDEX src dataset name (name)
)
TYPE=InnoDB;
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Table structure

-— This is where chemical structures are stored. idsubstance is a link to the
table substance.
-- The field structure contains the structure itself in a compressed CML

format.
-— The type structure has one of the following values
-- SMILES - i.e. the structure was generated from SMILES and there is no 2d

and 3d information
-- 2D without Hydrogens
-- 2D with Hydrogens
-- 3D without Hydrogens
-- 3D with Hydrogens
-— The field remark is a free text comment.
CREATE TABLE structure (
idstructure INTEGER(10) UNSIGNED NOT NULL AUTO_INCREMENT,
idsubstance INTEGER(10) UNSIGNED NOT NULL,
structure BLOB NOT NULL,
type structure ENUM('SMILES','2D no H','2D with H','3D no H','3D with
H', 'optimized', 'experimental') NOT NULL DEFAULT "2D with H",
updated TIMESTAMP NOT NULL DEFAULT CURRENT TIMESTAMP,
energy FLOAT (8,4) NOT NULL DEFAULT O,
remark VARCHAR (255) NOT NULL,
PRIMARY KEY (idstructure),
INDEX structure substance (idsubstance),
INDEX structure type (type structure),
FOREIGN KEY (idsubstance)
REFERENCES substance (idsubstance)
ON DELETE RESTRICT
ON UPDATE CASCADE

)
TYPE=InnoDB;

Table struc_dataset

—— Which structure comes from which dataset (see src_dataset table)

CREATE TABLE struc dataset (
idstructure INTEGER(10) UNSIGNED NOT NULL,
id srcdataset INTEGER(10) UNSIGNED NOT NULL,
PRIMARY KEY (idstructure, id srcdataset),
INDEX struc dataset (id srcdataset),
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (id srcdataset)
REFERENCES src dataset (id srcdataset)
ON DELETE CASCADE
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ON UPDATE CASCADE

)
TYPE=InnoDB;

CREATE TABLE struc user (
idstructure INTEGER(10) UNSIGNED NOT NULL,
idambituser INTEGER(10) UNSIGNED NOT NULL,
PRIMARY KEY (idstructure, idambituser),
INDEX idambituser (idambituser),
FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)
ON DELETE CASCADE
ON UPDATE CASCADE,
FOREIGN KEY (idambituser)
REFERENCES ambituser (idambituser)
ON DELETE NO ACTION
ON UPDATE NO ACTION
)
TYPE=InnoDB;

-- The substance type, i.e. organic, inorganic, metalloorganic, etc.

CREATE TABLE stype (

stype id INTEGER(5) UNSIGNED NOT NULL AUTO INCREMENT,

substance type VARCHAR(16) NOT NULL,

PRIMARY KEY (stype id),

UNIQUE INDEX stype subst (substance type)
)
TYPE=InnoDB;
INSERT INTO stype
INSERT INTO stype
INSERT INTO stype
INSERT INTO stype
INSERT INTO stype

stype id, substance type
stype id, substance type
stype id, substance type
stype id, substance type
stype id, substance type

VALUES (null, 'organic');

VALUES (null, 'inorganic');
VALUES (null, 'organometallic');
VALUES (null, 'mixture' );

VALUES (null, "unknown' );

Table substance

-— This is the main entry for a chemical compound. idsubstance is automatically
generated unique identifier. stype id is a link to table stype (substance
type) .

-- Formula, molecular weight and smiles are stored in the corresponding fields.
Smiles may be missing.

-- usmiles is a flag where the smiles is a canonical one.

-- The actual structure is stored in the table structure. There may be multiple
structures (i.e. conformers or just with different details , coming from
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different origins).
CREATE TABLE substance (
idsubstance INTEGER (10) UNSIGNED NOT NULL AUTO_INCREMENT,
Stype_id INTEGER (5) UNSIGNED NOT NULL DEFAULT 1,
formula VARCHAR (64) BINARY NOT NULL,
molweight FLOAT (8,3) NOT NULL,
smiles VARCHAR(760) BINARY NULL,
time_elapsed INTEGER (11) UNSIGNED NULL,
usmiles TINYINT (1) UNSIGNED NULL,
PRIMARY KEY (idsubstance),
INDEX substance formula (formula),
INDEX ssmiles(smiles (760)),
INDEX substance stype (stype id),
FOREIGN KEY (stype id)
REFERENCES stype (stype id)
ON DELETE RESTRICT
ON UPDATE CASCADE

)
TYPE=InnoDB;

Figure 12. SQL script to create chemical compounds repository
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2.6.2.Search speedup tables

Le €000 00000 0O OOCOCCOCOCOCOCOCTCTPC

gamut
¥ idsubstance: INTEGER(10) (FK)

C: INTEGER(10)
O INTEGER(10)
N: INTEGER{10)
S INTEGER(10)
P: INTEGER(10)
Cl: INTEGER(10)
F: INTEGER(10)
Br: INTEGER(10)
I INTEGER(10)
Sit INTEGER(10)
B: INTEGER{10)
aa; INTEGER(10)
tho: INTEGER(10)

rrnax: INTEGER(10)

bi: INTEGER(10)
bar: INTEGER{10)
b2: INTEGER(10)
b3 INTEGER(10)
ab: INTEGER(10)

)

Chermical compounds repository @ Search speed up

| |[fp1024 -
W idsubstance: INTEGER(10) (FK)
@ fpl: BIGINT(20)
< fp2: BIGINT(20
@ fp3i BIGIMT(20
@ fp4: BIGINT(20
@ fpS: BIGINT(20
< fpa: BIGINT(20
& 7 BIGINT(20
& fp2: BIGINT(20
@ fp9: BIGINT(20
4 fpl0: BIGINT(20)
@ fpll: BIGIMT(Z20)
@ fplz: BIGIMT(20)
@ fpl13: BIGIMT(20)
)
)
)

R e

& fpld: BIGINT{20
& fpi1S: BIGINT(20
& fpl6: BIGINT(20

— & time: INTEGER(10)
% b INTEGER(E)

3 ipal
ch: INTEGER{10 @ fpl
st: INTEGER{10) @ fp2
ol: INTEGER(10) @ fp3
oz: INTEGER(10) @ fpd
o3: INTEGER(10) @ fpg
o4: INTEGER(10) @ fpa

% oo INTEGER(10) & o7
gamut @ e
@ a3 @ fpo
@ C @ fplo
@ 0 @ fpl1
@ M @ i1z
@5 @ fp13
@F @ fpid
@ d @ fpis
@ F @ fpla

[m])
Figure 13. Search speedup tables
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-- Stores 1024 length fingerprints

CREATE TABLE fpl024 (

idsubstance INTEGER(10)

UNSIGNED NOT NULL,

bc INTEGER (6)

time INTEGER(10)

fpl BIGINT (20) UNSIGNED NOT NULL,
fp2 BIGINT (20) UNSIGNED NOT NULL,
fp3 BIGINT (20) UNSIGNED NOT NULL,
fp4 BIGINT (20) UNSIGNED NOT NULL,
fp5 BIGINT (20) UNSIGNED NOT NULL,
fp6 BIGINT (20) UNSIGNED NOT NULL,
fp7 BIGINT (20) UNSIGNED NOT NULL,
fp8 BIGINT (20) UNSIGNED NOT NULL,
fp9 BIGINT (20) UNSIGNED NOT NULL,
fpl0 BIGINT (20) UNSIGNED NOT NULL,
fpll BIGINT (20) UNSIGNED NOT NULL,
fpl2 BIGINT (20) UNSIGNED NOT NULL,
fpl3 BIGINT (20) UNSIGNED NOT NULL,
fpl4 BIGINT (20) UNSIGNED NOT NULL,
fpl5 BIGINT (20) UNSIGNED NOT NULL,
fpl6 BIGINT (20) UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

PRIMARY KEY (idsubstance),

fpl3, fpl4, fpl5, fple),
FOREIGN KEY (idsubstance)
REFERENCES substance (idsubstance)
ON DELETE CASCADE
ON UPDATE CASCADE
)

TYPE=InnoDB;

-- Atom counts , bond counts and other useful information
CREATE TABLE gamut (

idsubstance INTEGER(10) UNSIGNED NOT NULL,

INDEX fpall(fpl, fp2, fp3, fp4, £fp5, fp6, fp7, £fp8, £fp9, £fpl0, fpll, fpl2,
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INTEGER(10)
INTEGER (10)
INTEGER(10)

INTEGER (10)

g »n =z O O

INTEGER (10)
Cl INTEGER (10)
F INTEGER (10)
Br INTEGER (10)
I INTEGER(10)
Si INTEGER(10)
B INTEGER (10)

aa INTEGER (10)

bl INTEGER(10)

b2 INTEGER (10)
b3 INTEGER (10)
ab INTEGER(10)
cb INTEGER(10)
st INTEGER(10)
0ol INTEGER(10)
02 INTEGER(10)
03 INTEGER(10)
04 INTEGER(10)

0o INTEGER(10)

rno INTEGER (10)

rmax INTEGER (10)

UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED

UNSIGNED

NOT
NOT
NOT
NOT

NOT

NULL,
NULL,
NULL,
NULL,

NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED NOT NULL,

UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED
UNSIGNED

UNSIGNED

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT

bar INTEGER(10) UNSIGNED NOT NULL,

NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

NULL,

)

PRIMARY KEY (idsubstance),

INDEX gamut all(aa, C, O, N, S, P, Cl, F, Br, I, Si,
INDEX gamut bonds(ab, cb, bl, bar, b2, b3),
INDEX gamut o(ol, o2, o3, o4, oo),

FOREIGN KEY (idsubstance)
REFERENCES substance (idsubstance)
ON DELETE CASCADE

ON UPDATE CASCADE

TYPE=InnoDB;

B).,
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Figure 14. SQL script to create search speedup tables

2.6.3.Query tables

These are to hold subsets, selected by an user.

datasets -
¥ iddsname: INTEGER (FK)

¥ idstructure: INTEGER{107 (FK)

¥ idarnbituser, INTEGER(1O) (FK)
|13 Gatasets struc

F idstructure

Rel_36

dsname -
# iddsname: INTEGER

& name; INTEGER.

& idarnbituser: INTEGER

& Uupdated: TIMESTAMP

Figure 15. Query tables

CREATE TABLE datasets (
iddsname INTEGER UNSIGNED NOT NULL,
idstructure INTEGER(10) UNSIGNED NOT NULL,
idambituser INTEGER(10) UNSIGNED NOT NULL,
PRIMARY KEY (iddsname, idstructure, idambituser),
INDEX datasets struc(idstructure),
FOREIGN KEY (iddsname)

REFERENCES dsname (iddsname)
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ON DELETE NO ACTION

ON UPDATE NO ACTION,

FOREIGN KEY (idstructure)
REFERENCES structure (idstructure)

ON DELETE NO ACTION

ON UPDATE NO ACTION,

FOREIGN KEY (idambituser)
REFERENCES ambituser (idambituser)

ON DELETE NO ACTION

ON UPDATE NO ACTION

)

TYPE=InnoDB;

CREATE TABLE dsname (
iddsname INTEGER UNSIGNED NOT NULL AUTO INCREMENT,
name INTEGER UNSIGNED NOT NULL,
idambituser INTEGER UNSIGNED NOT NULL,
updated TIMESTAMP NOT NULL,
PRIMARY KEY (iddsname)
)
TYPE=InnoDB;

Figure 16. SQL script to create query tables

3.Database API (Application programming interface)

All the applications within the AMBIT project are implemented in Java.

The basic cheminformatics functionality relies on the open source Java library - The
Chemistry Development Kit, CDK.

The source code is organized in modules (packages). The list of packages is shown
below. The packages implementing the Database API are shown in bold. For complete
documentation see http://luna.acad.bg/nina/projects/doc/api/index.html

Packages Description

07/04/2005 AmbitDatabaseDesign.doc

Nina Jeliazkova Page 28 of 43


http://cdk.sourceforge.net/
http://cdk.sourceforge.net/
http://luna.acad.bg/nina/projects/doc/api/index.html

Building blocks for QSAR Decision Support System

10

11

12

13

14

15

16
17
18
19
20

21

22
23
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ambit.applications

ambit.benchmark

ambit.data

ambit.data.descriptors

ambit.data.domain

ambit.data.literature

ambit.data.model

ambit.data.molecule

ambit.data.studies

ambit.database

ambit.database.actions

ambit.database.aquire

ambit.database.compounds

ambit.datastructures

ambit.io

ambit.log

ambit.misc
ambit.stats

ambit.stats.datastructures

ambit.stats.transforms

ambit.stats.transforms.densityestimation

ambit.stats.transforms.transformfilters

ambit.test

GUI and console applications for the
AMBIT project.

Some simple benchmarking facilities
for the AMBIT project.

Implementation of the basic data
structures for the AMBIT project.

Classes to store a descriptor definition

Classes to store QSAR data, estimate
and assess applicability domain of a
QSAR model

Classes to store a literature reference
Classes to store a QSAR model

Implementation of a chemical
compound functionality

Classes for species, studies,
experimental results

Database API for the mySQL
AMBIT database

Database API for the mySQL
AMBIT database.

Database API for the mySQL
AMBIT database.

Database API for the mySQL
AMBIT database.

Data structures to analyze a
chemical compound

Implementation of text file
input/output for the AMBIT project.

Logging functionality

Statistics basic classes
Datastructures for the statistics classes

Statistics : Transformations Fast
Fourie Transform

Statistics : Density estimation Non
parametric kernel density estimation

Data transformations (PCA and more)

JUnit tests
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24 ambit.test.database JUnit tests for the Database API
25 ambit.ui User Interface core classes
26 User Interface classess for the
ambit.ui.data AmbitObject and AmbitList
descendants
27 . . User Interface classess for the
ambit.ui.domain . .
—_— ambit.data.domain classes
28 L User Interface classess for the
ambit.ui.query :
database queries

4.User interface

There are two console application AmbitlmportConsole to import compounds from SDF
file into database and AmbitGenerateConsole to generate smiles and fingerprints. Since
these are batch tasks , this functionality has no graphical user interface at this moment.

AmbitDB is an GUI application to enter, modify data and for database administration was
created. It allows to connect to the database, manage users, edit and insert all data types
and perform administrative tasks as dropping and creating tables. Since it is in its early
stage, only a brief description will follow.

= Ambit DATABASE v.0.1 beta April 5, 2005

Database Users Q5S8R Models Experiments References Descriptors  Compounds  Syskem

L=zer | I¥i

Passwoard | EEEXE

Host | lncalhost
Databaze | ambit

2. Connect to database Iz|
|
|
|

L Ok J [ Cancel ]

L - J

Figure 17. Connecting to database
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Database Users QS8R Models Experiments References Descripbors  Compounds  Syskem

pmbitlser ]
Address | 288 "acad. G Bonchey" str |
afilistion | IPP-BAS |
City | Sofia |
Couritry | Bulgaria |
Erriil | ninafacad. by |
FirztMame | Mina |
Lasthlame | Jeliazkova |
LogoedFramHost | |
Mlarme | hina |
Title | Dr. |
Wiy | hitpafluna.acad hg/nina |
Search Edit Add to dstahase Export

Figure 18. Entering a new user
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< Ambit DATABASE v.0.1 beta April 5, 2005 =9

Database Users QSAR Models Experiments References Descriptors  Compounds — Swskem

DSARDataset

Coverage | Mo rmethod assigned not assessed |
Data | Diata: BOA paints 1 descriptaris) |
Model | Maodel "BCFWIN model” "Linear Regression" ™ |
hiame | BCPWIN model |
Ndescriptcurs| 1 |
Plpoints | GO2 |
Yrame | Estimated Log BCF = |
Search Edit Add to database Expart

Figure 19. a QSAR Data set editing
Clicking on the Model box allows to edit the Model
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Database Users QS8R Models Experiments References Descripbors  Compounds  Syskem

Eack to Model "BCRWIM model” "Linear Reg

Descriptors | Olog P

Ecjuation |
FileithData |

Heyrvorcls | Bioconcentration factor, @QSAR

|
|
|
|
ModelType |LinearHegressiun |
N_Descriptl:urs| 1 |
|
|
|
|
|
|

M_Puirits | i
Nare | BCFYWIN rnodel
Mote: |
Rz | 0.0
Reference | Meylan . m. Hovward P H. Boethling, RS " Improved Method for Estimating Bioconce
StUd}‘ | |||;
Search Edit Add to databaze Expiort

Figure 20. a Model editing

Clicking on the reference box allows to edit the reference
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Database Users QS8R Models Experiments References Descripbors  Compounds  Syskem

Back to Model, "BCRMIN model” "Linear Reg
teratureEntry
ﬂUtth5| feylan W . Howard P H. Baethling RS

Journal | Erwiron, Toxicol. Chern,

Mg | [mproved Method for Estimating Bioconcentration F Bioaccumulation Factor from Qctan |
Pages | GR4-672 |

“alurne | 184}
LRlals) | hitp iteeann. syrre s comiescifbofwin him
' ear | 1996

Search Edlit Add to database Export

Figure 21. a reference editing

Clicking on Authors box allows to edit the list of the authors
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£ Ambit DATABASE v.0.1 beta April 5, 2005 M=

Database Users QS8R Models Experiments References Descripbors  Compounds  Swskem

'Elan::k to Mevian WM. Hovward PLH. Boethlin I

LuthorEntries

# Mo Mame

1 0 Mevianh.
2 1 Howard P H.

3 |2 [Boethiing RS

Ik uthorEntry I

Marne | Boethling, RS |

Frev

=
]
=
=1
=}

Delete

Search

m
el
=

Add to database Export

Figure 22. Authors list editing

A click on the red-marked link leads back to the screen of editing (Figure 21). There, we

can click on the Journal box and edit the journal entry
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£ Ambit DATABASE v.0.1 beta April 5, 2005 [= |[B]|[X]

Databa: User QSAF Mode Experimer Referenc Descriptc Compour Sysker

Back to Mevian Wk, Howard P.H. Boethlin

ournalEntry
Abbreviation| Erwiron. Toxicol. Chem.
ity |

|
|
Mlarme | Environ. Toxical. Chern. |
Publizher | |

m
=

Search

Figure 23. Authors list editing

Several clicks on the “Back to ...” link follows to the initial screen (Figure 19). Any
non-white box means that it has more complex information than a single string or number
and can be clicked to follow to its own screen.

Search, Add To Database and Export provides a common way to perform these

functions for different data. On clicking on the Search link a dialog appears, where
search criteria can be entered. Then the results (if any) appear as a list like the lists at

these last figures.

For example, a list of experimental results may look like as follows:
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< Ambit DATABASE v.0.1 beta April 5, 2005 Mli=1/E3

Database Users QS8R Models Experiments References Descripbors  Compounds  Syskem

Eack to Model "BCRAIN model" "Linear Red

¥perimentList

# Mo Mame
1 0 Ameslog revimol,,; Salmonels typhim..
1 Ames log reviimol,,; Salmonels typhim..

2
22 amesog revimol, Samonela tyahin. . | o
4 3

Ames log revinmal,,; Salmonela typhirn...

Excp_errar | n.n |

|-'-'- mes log resiimol,; Salmonella typhirn...
6 5  Ameslog revinmol,;Salmonsls typhir ... |[Mol | 92-67-1"d-Aminohiphery” Nl cceeet)c |
[arme | |

Mote | |

[Reference | Glende ¢ SchmittH Erdinger L Boche C |

Fesult | 065 |
Fesult_str | |
Study | Ames log rewinmaol,;Salmonella h;phimur|
Prev He dd Delete
Search Edlit Add to database Export

Figure 24. A demo of experimental results list

Clicking on the Molecule box leads to
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£ Ambit DATABASE v.0.1 beta April 5, 2005

Database Users Q5AR  Models Experiments References Descriptors  Compounds — Swskem

Back to Model "BCPMM model” "Linear Red
xperimentList
# Mo | Mame ]
1 o revinmal ltrionella typhirmuri.... Back to Ames jog revinmol, Salmonsliat
2 1 Armes log resehirnal,, Salimonela typhimuri. ..
3 2 Ameso revinmol, Sameonela tyshimurt.._||
4 3 Ames log revhimol,, Salmonels typhimur.. |l cpe | 153-TE-F |
= 4 Armes log revvhimal,, Salimonela typhimuri. ..
- — Formula | |
[ 5 Armes log revvhimal,, Salimonela typhimuri. ..
Hame | 3 AMINOFLUORENE |
SMILES | cZeccdcd cocec] Co3(c) |
Structure disgram
HH
Frev He add Delete
Search Edit Add to databaze Expart

Figure 25. A demo of experimental results list with 2d representation of a chemical structure
A new compound can be added by clicking on the Add link just below the list at the left.
Smiles can be edited and the corresponding structure drawing appears. Entering the

structure by drawing the 2D picture will be available in the next releases.
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= Ambit DATABASE v.0.1 beta April 5, 2005

Database  Users QSAR. Models Experiments References Descriptors  Compounds  Syskem

AmbitList

# Mo Mame

1 0 71-43-2"Benzens"clcccoc] CEHE

AR R e Bolecule |

32 153-78.6,'2-AMNOFLUORENE" Nezec.. | €AS [ g1.59-3 |

4 |3 % minanaphthalens® Mol |::|::|::_..| Furmula| |
Hame |2-Aminnnaphthalene |

BMILES | NeicceZecece2(cl)

~Structure diagratn

MH

Hame |

Formula | |

SMILES | coccceec)

[ Structure disgrarm -

T S g g

Add to database Export
[ Ok J [ Canicel J

Figure 26. A list of compounds with a new compound added

5.Relation to other EEM9 modules:

EEM9- 1a Applicability domain

Ambit database will be used to store structures, descriptors, endpoints and QSAR models.
Thus it will make possible to create a storage for QSAR models with descriptor and
structure information, which could be used in order to select models and assess

applicability domain.

A possible usage scenario is :
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¢ The user is provided an option to search for a QSAR model — by endpoint, reference

or some other criteria.

¢ The query returns a list of QSAR models, each of which can be browsed and the user

select one or more of them to his further analysis.
¢ The models can be compared or applicability domain assessed.

¢ The user may ask to verify if a list of compounds are suitable to predict by these

models.

This functionality is planned in later phases of the project.

EEMDY9-1b Chemical grouping

Since fingerprints are calculated once upon structure is inserted into the database and

stored into a table, structural similarity by fingerprints is quite easy.

For the descriptor based similarity, the system will relay on the imported descriptors and

will provide algorithms to assess similarity and descriptor space.

This functionality is planned in later phases of the project.

EEM 9-2 Conversion CAS to SMILES combined with MOA

CAS registry number (CAS RN) and SMILES (Simplified Molecular Input Line Entry
Specification) are widely accepted and used as unique molecular identifiers. However,
CAS RN is a registry number and has no chemical meaning. Thus, conversion between
CAS RN and SMILES is possible only if a predefined list of correspondence between
CAS RN and SMILES (or chemical structures, represented in a computer readable
format, from which to generate SMILES) .

The CAS-SMILES and SMILES-CAS conversion may already be tested at
http://luna.acad.bg/nina/projects/ , the link Query Ambit Database. The CAS number
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and SMILES are searched within 463426 chemical compounds available in the Ambit

database. The relational database return the results in a fraction of a second.

All the SMILES in the database are generated to be canonical, even if SMILES read from

the original file were not.
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1.2 .COA@NAME OTIZIN ....euviiiiiieieeiteeitete ettt ettt ettt et b ettt esbeenees 2

2 . Database SCREMA.........cc.iiiiiiiiiiieiee ettt 3
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