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The JChem DB family
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Compatibility and interfaces

Chemical file formats:
«  MDL mol/rxn/sdf/rdf (v2.0 and v3.0), SKC, CDX, CDXML

«  Smiles
«  CML, MRV (Marvin) Pl of Ty [ i -
«  |UPAC and traditional names T i
. InChl, mol2, PDB, etc. T e

S e

e s

Database engines:

 Oracle, MySQL, MS SQL Server, MS Access,
PostgreSQL, IBM DB2, Derby, Composite, etc.

All operating systems through:

- Java API (JChem Base) ]-_é;
« .NET API (JChem Base) ‘net
* SQL (Cartridge) ORACLE
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Structure searching: features

query.mrv - MarvinSketch 5.2.2 |Z||E|r5__(|

) Substru Ctu re’ Slmllarity’ EEFile Edit Wiew Insert Atom Bond  Structure  Tools Help

e 90 KWL Sl -] @

[F.CI.B[.I] N
N

Full, etc. search types

« Wide range of query atoms

* Query properties

* R-group queries
* Full SMARTS support

® PseUdO atomS, Lone pal rS : Any halogen or H. The query atom ¥H matches any halogen atom or fydrogen.

Generic query atoms Atom query properties

oM HeEEEEEEEE
(e o Do o] ] o] L] o] [ ] o

 Relative stereo

) 1 nh U m O O O : Periodic Table Groups Special nodes
Reaction search features 4 S e EEE -

0] [t [ ][] ] L] [se] ][]

*  Polymers
[ [ [ (e L L] ] ] [ )] ][] o] ][]

- Position variation (o) o] o] o] o o o e ] o e e e
Custom Property

. . Type: ‘ Rgop | | aos | | Pseun | | swiRTs | ‘ vaee |
« Hit coloring — | |

www.chemaxon.com/conf/Structural Search.ppt
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http://www.chemaxon.com/conf/Structural_Search.ppt

Structure searching: options

Some selected structure search options:

Substricture @ Search Options E|

Skerenchemistry

e Stereo on/off

Double bond stereo cheack

0 Al (3) Matked () Off

 Ignore charge/isotope/radical/
valence/polymers, etc. Full Fagman:

Akom Makching

. . Charges: (&) on () Exact () Ignare
* Vague bond matching options kgt © o O et O lnos
Radicals: (&) on () Exact () Ignare

o Chemical Terms filter Walence: (%) On ) Ignore

« Tautomer search O on ® o

Yague bond

 |nverse hit list O o

@ Ambiguous aromaticity S-memberad rings

(:) Ring bonds"or aromatic"

e Maximum search time / number of hits O Al bonds or aromats

(:) lgnore bond types

« Combine with non-structure ) [
CO n d Iti O nS Chemical terms expression | Favourites. . L

mass () <= 4L50) &4 ~

(LogDi'7.4') »= -4} &4 (logD('7.4') <= 4) &4

* Ordering of results rot ot aenonatomt 1) < 10} as -

® etC- oK ] [ Cancel
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Structure search: performance

Com pOU nd Number of Elapsed time
. ; compounds Duplicates not Duplicates
reg|Strat|0n checked checked
10,000 21s 25s
100,000 2minds 2min34s
200,000 4min24s 5min13s
SUbStrUCtU re SearCh in Query Number of hits  Search time
PubChem (19.5 million s , ol
compounds): =

@;2: 93 0.98s
¢ L 6,001 1.30's
j®

JChem Base 5.2.2,

Intel Quad Q6600 2.4GHz, QO 146,256 5.66's
8GB RAM; Oracle 10.2.0.3
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Table types

Control allowed chemical structures and available
operations

Molecule

Reaction

Markush

CH
|

: CH,
P‘dxH2+3HO o "ll\/o
1
\f/ ©/ 4// +3HO—Hz

Query

||:x3.R|:|:| A —C A

Any structure

[c.n;$("C')ll
O

[N, 0]

H?_C ——heteroCycle

R31000= ‘HC = CH2

protecting

|
I

I

protecting
CH
.
R2= sh
*

MH,
k-

» |
it
A Ri=
3
S
X = R31000 ,
L 11-3) o

alkyl
»

alkeny!
.

alkynyl
*

**HC —R2

* 1= CH,

aryl
*
heteroArnyd
.

cyclodlkyl
.
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Example web applications

ava Server Pages (JSP) example

Mozilla Firefox =13 x|

Fle Edt Vew Histoy Bookmarks Took Help
o
%) @ -5y -

=
s e AL
Ele Edt Yiew Hstory Bookmarks Toos Help

- -@ @ 18 s _scarchjquery.jsp? e |2 B [[Cl-/socai
P Getting Started [ Latest Headines nei Search took 3.54 seconds.

are used for O —
guery drawing

¥ search Result:

\-—tdh_searchfinicsearch. jspruid=238930¢ | ¥ | - |

[ soogle

Structure table: Page: 1412 4

P

File Edit View Insert Atom Bond Structure Tools Help i 268 3104 Q o M: 320 2015
— Search type: Substructure v s
LAl ? _— D
Simil arity type: Chemical Hashed Fingerprint | 2 ©/\ B

| S =

EE = Sereening sontiy: [ Dt =]
Bl

] 7 01
w [n threshol

e M it 2 =
& 1D 326 1B 334 b
— M time 3min_ v crantanoa CraH1aNGa
— Searchipravirasatizi] No (B3 0 Ml 2472488 Mu: 281.2732

T Retur non-hits (inve se result set)

=
=
I
PiD
a4
)

] ] ]

> || = Conditions: & W
n 5
B »

L e = ¥
Bl ol

L = Fomul3 1D: 2358 1b:2783

[6r Molwsigh 0 C1BHTECING cisHIND2

S co_HasH

)K/D' M. 273,757 o M 2372533
[T I IL D] cofLass) ©/\"
C0_soRTABLE FoRNMUL = <] )
JJo o ow [ g\

D

[«
=

Chemical Terms filter:

Twmss (] <=500] &£ File Edt Wiew History Bookmarks Tools Help
(logP{) <=5) &&
{donorCount () <=5) && S . 5
(acceptorCount () <= 10|
Applet mskstch started Select tahle inci v |
JAX example
ChemAxon C7HgO2 122.1213
Navigati d
gation |
.
7L Query CiaHaN25e 332.487
W S . =
=) Print CeH3CINOs 218.551
M \? About
— No Java is neede
4 H 4 CaHaM3025 145.14
. )\w
)_w
i
v
< >
Done
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Integration — other ChemAxon tools

Standardizer — customizable chemical representation

Calculator plugins — properties by Chemical Terms
Calculated columns

Screen — alternative similarity types and metrics

Tautomer support:
— Tautomer search — duplicate or SSS
— Tautomer duplicate filter option

Marvin — Query drawing and structure visualization
Provides the most consistent interface and back-end.
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Integration — Cartridge extras

JChem index (arbitrary table structure)
Communication with Oracle optimizer
Reaction based enumeration (Reactor)
Format conversions — image generation also
Markush enumeration (Calculator plugins)

Property predictions through Chemical Terms
(Calculator plugins)

Indexing of user fingerprints
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Markush structures

Markush structure registration and search

» Markush features
— R-groups %fg} 00000 ‘
— Atom lists, bond lists ol " Y |
— Position variation bond ot oo
— Link nodes and o :H;:: L

repeating units
— Homology groups

« Compatible enumeration plugin
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What’s new



What’s new: JChem Base

52X R2 N R1 o)
— NET AP T T {N—Q}ﬁ/
| . | B

— JChem Web Services 0
— Polymer storage and search

— New guery options and features including searching of
attached data, group matching of undefined R-atoms,
repeating units.

— Improved substructure search performance
— New metrics for similarity search (Tversky, etc.)

FE3
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What’s new: JChem Base

Polymer support details

* Polymer brackets and properties(type, connectivity,
etc.)

- Attached data search | é

JPerc =75
(13

« Source- and structure-based representation

* S / 2
n*H,
an
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What’s new: JChem Base

OH

Polymer support details (cont.) -y
- Ladder type polymers

« Phase-shifting (for ht SRU) M ;(\)k/\%

* End group matching:

— *atoms: unspecified end groups M
— Search option to ignore end groups

« Copolymer types: co, alt, rnd, blk, grf, xI, mer, mod

- Polymer mixtures HM

* New search options

[+]
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What’s new: JChem Base

59.3.X
— Homology variation in queries (alkyl, aryl, etc.)
— R-group decomposition API integrated with JChemSearch
— Markush output of R-group decomposition
— Improved undefined R-atom matching feature

— New vague bond level options (improvements in handling
fused aromatic ring systems)

— Reduced memory need for ABAS

— Pre-regeneration for less downtime at version updates
— JChem Manager GUI improvements

— New method of handling log tables and register caches, to
Improve cache update mechanism on batch loading.

]
)
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What’s new: Cartridge-specific

5.2.X

— Interactive installer
— New metrics for similarity search (Tversky, etc.)
— Jcf.exec_c to execute native programs

5.3.X

— Markush tables and indexes

— User-defined fingerprints for similarity search

— Screen molecular descriptors for similarity search

— Increased security: encrypted passwords and usernames
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Under development



Plans: JChem Base & Cartridge

JChem Base

Similarity search results visualization: MCS highlighting
Maximum Common Substructure search type

R-group decomposition on GUI-s

Symmetry handling in R-group decomposition

Multi-threading of fingerprint operations (screening, similarity)
Arbitrary table structure (JChem index table)

JChem Server, JChem grid

Cartridge

R-group decomposition
Further search speed improvements (SSS, similarity)
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Demo

Example web applications
Query drawin

Hit alignment,
coloring

Search types,
options

New features

¥J search Results - Mozilla Firefox w3
Fle Edt Wiew History Bookmarks Tools Help
@ - = @ ﬁ | & ity chemason comjjchem/examples)db_searchjinitsearch.spruid=298330¢ | 7| [ | (Gl Gocale
4 Getting Started [ Latest Headlines
=1Hits: 200 Structure table Page: 1/12 &
E (tnazximum hits reached) nei Search took 3.54 seconds
Hit coloring: ¥ Alignment: | Hit alignment
“ ID:76 ID: 314 1D: 315
C2OHATHO CABHIBNZ2 C2ZHIBND2
‘ O MU 287 2561 MW 268.2104 O o MUY 3202018
i J N\/O
oy "
™ S " &
g
10:318 1D: 325 1D: 324 s
CUH1END2 C13H13NDS C1aH15NDS
= e Mii: 251 2732
¥ Query Parameters - Mozilla Firefox
Fle Edic Wew History Bookmarks Took  Help
= - - 3 hieps Juny. chemaxon, comfl th_searchjquery. jsprud=2989z | = | [ | [Gl= | Goncle
L&
P Getting Started [ Latest Headines
i BCES
Structure table: nei Search Help mainoptions || advanced options C15H1TND2
M 2372533
File Edit View Insert Atom Bond Structure Tools Help
2z & Va 0 Search type Substructure ¥
= V
i Similarity type: Chemical Hashed Fingerprint =|  ? -
o J Screening config: | Dfaull + [iw] A
L
Dissimilarity l—
L’V@ threshold 0.1
= Max. hits: 200 i
LT o s .
> . ax. time: min. v
= Nk
Search prev. results [Np v
Retum nan.hits (inverss result sst)
= r
(1~
= | Conditions
=
n
L 14 =
= -
(-

[«] I Il ]
UQPgooow

Chermcal Terms filter

Formula

Molweight] =

CO_HASH|

CD_FLAGS| =

CO_SORTABLE_FORMULA| =

[EN[E]

mass () <=500) <&
(logP () <=5) &
{donorCount () <=5) &&
{acceptorcount () <= 10

| Applet msketch started
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Summary

- JChem Base and Cartridge are comprehensive and
efficient

« (Good team players — open to integration and
extensions

« Continuous development, improvements in the
pipeline
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Find out more

* Product descriptions & links
www.chemaxon.com/products.html

e Forum
www.chemaxon.com/forum

* Presentations and posters
www.chemaxon.com/conf

- Download
www.chemaxon.com/download.html
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