Xemi?stry chemolhformatics

Merging human-readable and
comguter-readable structure data woif-bp. ihienfeldt, Kénigstein, Germany
representations into unified documents

¢ . Atitle - Google Chrome @ @ &
A title x Y | Ereer MufEsr |
C N [ file/ffusers/wdi/CACTVS 3 402/PROJECT/PDFREPORT/drughank.html 57 =
Packaging and Distributing Chemistry Datasets o ] | =
fj?ﬂ ﬁ{i drugbank.pdf - Adcbe Acrobat Pro l — | (] |-?3-]1
- = = = = . . 'j,. ° 8 | Datei Bearbeiten Anzeige Fenster Hilfe E
A media gap continues to exist between chemical information designed @C’?‘*ﬁi T P | D E O o hD D T wpzssen + | la?
for human consumption (text and structure/data renderings, nowadays ﬂgb e @[] [N | = @ [wx]]]| 5B Werlzeuge | Signieren | Kommentar
mostly distributed as PDF files) and raw supporting data, which ) N D) | esezeichen ol -
is normally provided separately in formats such as SD files, SMILES, e romeeeeeerile = ) B oo e =
InChI, or numeric tables in CSV or Excel format. [ =¥ mo Navigation [~ ey 7\
| ¥ pBoco14 /1 s & i N
e : [F pBOOO2S v ;; P Clickable Internet Link
These are separate realms - neither can structures be extracted from a : " 7 pBoooso Lt e ey,
PDF without resorting to unreliable, exotic tools like Chemical OCR, nor Ao /éttachment _
can anybody obtain a general overview about the contents of a Xp"uf | = =
structure file without expert viewer software usually not present on - —
readers such as a Kindle or iPad which have become the standard goemur«' s _
means of perusing chemical literature. ? oo Yy s ndls [ Avoid fied truncation by
[ pBO0120 A ﬁf&"h l'}r; a:j.tnoo_tgi'r:)el’lrated e
= : " a ations
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The result is a unified medium for chemical data exchange packing the I DB00130 Wﬂ”ﬂg\ — X
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content into a single Smart PDF file. This file can be viewed (or printed) Re-rendered from -  DB00133
with any standard PDF viewer. Simultaneously, its data load can be gg'cfjanﬂgﬂtpg : gggggii R
queried, analyzed, exported in original or converted formats or re- interactive HTML page | | ¥ DE00136
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scripts, or pipeline processors such as KNIME.

Operations on Smart PDF files

prop create E_SOLUBILITY datatype float unit g[l originalname ALOGPS_SOLUBILITY * Peruse In any PDF Viewer (Or on paper)l from Vlewer Copy&paSte
Cet i (molfle open fexport/structures/dnugoank. alsdtl printed data, export embedded attachments to disk, inspect dataset
metadata. No plug-ins of any kind required.

ens delete [molfile read $fh]

report set $rx dbfields [molfile get $fh fields]

molfile rewind $fh

report set $rx name "DrugBank" keywords "Drugbank" license CC

report write $rx $fh drugbank.pdf « Conveniently shared via email and other Internet channels - PDFs
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= / PDF Rendered Content do very well at penetrating overzealous email gatekeepers, much
Chemistry (s better than ZIP or SDF with or without compression.
Structure/Reaction File T
or Data Table cactys Toolkit - Upload PDF file to public or private Smart PDF processing Web site.
Python or Tcl Script

These provide functions such as subset selection by data value or
XML Style Sheet structure query, structure export with format conversion, clipboard
transfer to ChemDraw/SymyxDraw, or data-preserving re-rendering

defines record layout, render Structure database _ o
style, subset of displayed with a modified style sheet.
properties, PDF navigation
Style Sheet : : : : :
features, preset document yiesnee » Process the PDF file with the Cactvs Cheminformatics Toolkit. Use
metadata, and fields with : : : . :
barcodes, structure/reaction KNIME Node custom scripts to read, write, filter and modify the PDF rendering or
depictions or active form its data payload. Anything which can be done with an SDF or data
elements Compound document - PDF on table file can be done with the PDF file as only input object, by
— the outside, database and means of transparently accessing its embedded database, without
<?xml version="1.0" encoding="UTF-8" ?> SterSheet attaChmentS inSide

danger of getting out of sync between raw data and readable report.

<!DOCTYPE CSREPORT SYSTEM "http://www.xemistry.com/xml/report.dtd">
<template>

<defaults labelfont="Helvetica" labelfontsize="5" fontsize="6"/>

<datablock padding="5" id="drugbankitem" bgcolor="#EQOEOEQ">
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</datablock>
</template>

FAQ Isn’t it slow and bloated?

= Is this a proprietary PDF variant? No. This is actually a very feasible technology for datasets up to the 100K

. : : : : structures / 5M data points range.
No. Everything in these PDFs is fully standards-compliant- We are just exploring some

of the less travelled corners of the specification. A Smart PDF can be opened with any Test case: DrugBank (www.drugbank.ca) full dataset, 6500 hydrogen-stripped
PDF reader, and the database or style sheet exported from any viewer which knows structures, 25 SD data fields.
about in-file attachments (most do, and Acrobat Reader certainly does).

. ; - Size of original SDF: 22 MB
" But the embedded database is something proprietary? Size of Smart PDF: 27 MB - graphical structure and data renderings, PDF
navigation, smart data annotations, Web links, the embedded database with all

No. It is a standard portable SQLite database file. These are directly usable on 32 and structures, the complete SD field set and structure query accelerator columns, plus

64 bit platforms independent of byte order. It can be processed with the standard the embedded style sheet file all included. Admittedly, a compressed SDF would be
SQLite tools and libraries — structure queries obviously excluded. smaller.

= So how do I run structure queries on it without buying into your complete Acrobat reader open time, standard PC: <1s

software stack? PDF and database creation from raw SDF: 50s

_ _ : _ _ Re-rendering with different style sheet and data selection: 10s
We offer a chemistry cartridge for SQLite. It can be dynamically loaded into any Extracting structure database file from PDF: <1s

SQLite-enabled application. It adds the usual structure query functionality (full- Database queries (full-structure, substructure, similarity, etc.): <1s
structure, substructure, superstructure, similarity. etc.), as well as property Full read-back of all structures and data from PDF into Cactvs toolkit: 2s

computation, format conversion etc. as additional functions for use in standard SQL Substructure-based selection and export of 100 structure subset as SDF: 2s
statements.




