Sequence or structure

- "You say tomaytoe, | say tomahto”

Gershwin, ca. 1937
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- Enabling biochemformatics
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Dialects in representation

Cheminformatics

neither-nor / both-and

Molecule graphs

V4

1 GIVEQCCTSIC‘QLY{LENYC
21 NEVNQHLCGSHLWEALYLVC
41 GERGFEYTPKT/ N\

Bioinformatics

Sequences

MVSUQALRLLCLLLGLUGCLAAGGVARASGGETRDHPUREG
PHRYVFYTQEBEAHGVLHRRRRANAFLEELRPGSLERECKER

r
QCSFEIAREIFKDAEIRTKLFWISYSDGDOCASSPCANGES

CRPQLOSYICFCLPAFEGRNCETHRDDOLICVHENGGCEQ

f T
YCEDHTGTKRECRCHEGYELLADGVSCTETVEYPCGRIPT
LEKRNASKPQGRIVGGHVCPRGECPUQVLLLYNGAQLCGE

TLINTIVVVSAAHCFDEIRKNWRNLIAVLGEEDLSEHDGDE
QSRRVAQVIIPSTYVEGTINHDIALLRLHQPVYLTDEVYD

LCLPERTFSERTLAFVRFSLYSGWGQLLDRGATALELNYL

HVPRLMTQDCLOOQOSRKVGD SPHNITEYHFCAGTYSDGSKDEC
EGDSCGPHATHYRGTWYLIGIVEWGQGCATVCHFGVYTRY
SQYIEWLQKLMRSEPRPGVLLRADFP
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Two-way translation with Proteax®

PubChem structures
imported from SD file
into Proteax for
Spreadsheets

|;_?| = | = Bookl - Microsoft Excel
File Haome Insert Page Layout Formulas [rata Review Wieny Developer Tearn Proteax Pro
|:| Live Preview _;:New protein _.:;,View molecule - »_;jlmpnrtfmmfile :_::'_? Export to file ] Com
L Preview options | [ Edit protein ) Paste iScienceSearch results a_;jlmpu:ur‘tfrnm SO file | [[[k Exportto MODLE 5D file {bFurrr

_;_g;‘ Editor options ;ﬁlmpur‘tfrnm SERVEF

jan@biochemfusion.com

Live Previews D 3rd party Data Fr
- B | H-Cys(1)-dTyr-lle-Gln-Asn-Cys(1)-Pro-Leu-Gly-[MH2] nam e=638315
| 2 | B C
1 Structure PUBCHEM_COMPOUND_CID
2 |H-Cys(1)-dTﬁ;r-IIe-G|n-ﬁsn-Cys(lj-PrD-Leu-Gly-[NHz]name:638315 | 638315
3 H-Cys(1)-Tyr-lle-Gln-Asn-Cys(1)-Pro-Leu-Gly-[MH2] nam e=439302 439302
4 H-Cys(1)-Tyr-lle-Gln-asn-Cys(1)-Pro-Leuf @ 194531
5 H-Cys(1)-Tyr-lle-Gln-Asn-Cys(1)-Pro-Leu _ _ 167937
6 | H-Cys{1)-Tyr-lle-Gln-Asn-Cys(1)-Pro-Lew| | Cotor cheice 53477758
= (" Use Proteax's PLM editor
8 " Use GPMAW editor
q GPMAW is a 3rd parky product, For mare
information. wisit
20 hiktpe ffgpmaw . com
11
12 (% Use chemical structure editar
13 Editor executable
14 lsm.ﬂxun'l,Marvian_ ansiMarvindketch, exe .
15
T s . MOL editor | Use ISIS/Draw helper |
17
18 Ok | Cancel ‘
19
20
ChemAxon UGM 2013 3



Edit Proteax-generated structure in
MarvinSketch

& E=N Eol 5
File Edit View Insert Atom Bond Structure Calculations Tools Help
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Change Tyr-2 back into its L-form and methylate the glysine.
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File>Save in MarvinSketch detected:
Proteax translates back to sequence

r

|1_—f|' =, = Bookl - Microsoft Excel
Home Insert Page Layout Farmulas Data Rewiew Wiewy Developer Team Proteax Prote
|:| Live Prewiew _’,}New protein i'ﬁiew molecule - .g;jlmpclrtfrclm Tile T'} Export to file HH Comp3
_@ Preview aptions _ﬁEdit protein @ Paste icienceSearch results .g;jlmpclrtfrclm SO file | [[[F Exportto MOLE S0 file @Furmu
_% Editor aptions ;ﬁlmpur‘tfrum IEPVEE
Live Prewiew Edit ard party Data Far
A2 - S | H-Cys(1)-Tyr-lle-Gln-Asn-Cys(1)-Pro-Leu-[MeGly]-[MH2] name=633315
| 2, | B C [
1 Structure PUBCHER_CORMPOUND_CID
2 H-Cys(lj-T%;r-IIE-GIn-.&«5ﬂ-C}fS(lj-PrD-Leu-[MEGI\;]-[NHE]name=5383! 538315
3 H-Cys(1)-Tyr-lle-Gln-Asn-Cysi1)-Pro-Leu-Gly-[MNH2] name=439302 439302
4 H-Cys(1)-Tyr-lle-Gln-Asn-Cysi1)-Pra-Leu-Gly-[Unknown_terminal_1] 194531
5 H-Cys(1)-Tyr-lle-Gln-Asn-Cysi1)-Pra-Leu-Gly-Gly-[WH2] name=1673%" 1679597
& H-Cys(1)-Tyr-lle-Gln-Asn-Cysi1)-Pra-Leu-Gly-[MH2] name=53477738 53477738
jan@biochemfusion.com ChemAxon UGM 2013 5



Proteax calculator service example for
MarvinSketch

e Just add protein chemistry intelligence
(3]

rDispIa].r rBunds |/5tructure rCheckers rSEnﬁces rSaueﬂ_uad rULEﬂemer |

Service name: |Stru ciureToPIn |

Senvice description: |R eturns the PLM representation of the structure. |

Senvice type: Local Senvice hd
Java Archive (JAR): FPiTempiMarinSketch_ServicewProteaxCalculatorjar Browse
Select a function

] example serices StructureToSequenceService
|j| StructureTaPIndava.lang. String)

] com.biochemfusion. proteax. ProteaxDesktap

] example serices SampleSenice

] com.biochemfusion. prateax ProteaxDeskiop ntf

Type MHame Evaluation YWalue
String mMaolecule Molecule format smiles
Accept Cancel
Help Restore Defaults [0],1 Cancel

jan@biochemfusion.com ChemAxon UGM 2013



Proteax calculator service in action

@ pubcher_20225183.5df - MareinSketch 5.11.5
File Edit Wiew Insert Atom Bond Structure Calculations Tools Help

0 00 4WE @ fokim -] @

U0 0000w
nztru{.'gg

== |

5 ==

w Structure

HHHHHHHHHHH

* Arguments

Malecule |smiles |

* Results
[Unknown_terminal_1]-Gly-Gly-OH inline-mod=N-terminal, [U

[ v

[_] Calculate automatically
Calculate

jan@biochemfusion.com
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Proteax in KNIME

Eile Edit Wiew Zearch  Bun Help

ov B -5~ i * Proteax KNIME nodes

-_1 KMIME Explorer __1 Mode Repository

- Y Meta
- 15 Flow Control
. ﬁ\ klisc
- @ Community Modes
. '\pﬂ Tirme Zeries
a #7 Proteax
4 = Property calculation/extraction
A2 Proteax format
A5 Proteax id
#7 Proteax name
#7% Proteax full_sequence
A2 Proteax modifications
A5 Proteax inline_tmods
#7 Proteax sequence
A7 Proteax formula
4 et Molecular Weights
f‘:" Proteax: full _sequence_rrw
£ Proteax ru_awvy
A% Proteax mw_mono
4 Tt Identity and similarity
A5 Proteax inchi_key
A% Proteax inchi_string

£Z Proteax norm mrntein

= O

- — Released with Proteax
Desktop 2.0
* Free download for Proteax
i users

http://biochemfusion.com/
downloads/
proteax_knime_nodes,




Easily combined with Marvin node

KMINME
File Edit ‘iew Mode Search  Run  Help
i & v - LA =R P R

2 Clean peptide structures £3

=
=

Proteax as_pln Proteax as_molfile

| @} =2 E00RD0BE=FAEH»Fr0O|

Molecule Type Cast  MarvinView

=0 ;’-‘ANode Description &3

In ChemAxon ,
Infocom:

SDF Reader
e R e @
In Marvin:
To sequence To molecule Malfile type Structures .
Read PubChern conversion cleaned by MarvinSketch:
peptide structures Prateax Marvinsketch
Lo DS,
MarvinView
a = o=
File Hilite Edit Wiew Table Structure Tools Help
# structure FholName Molac it
Structures as Row( 632315 [H]OC1: * |
shown in PubChem 1
i a £
aa Mardintfiew - 212 - MarvinWiew(Structures as) | = ||_ S . ')\ | 4
File Hilite Edit View Table Structure Tools Help r T a .;;(\l a i
AL | e . "'EH o L, -# \”_ M ., hs
# structure Fhdal T "~ H SR g i -/\\“7 :
a a : T = a = a
Fowi 6382 s T3 = °'
1 1
\'ll - | L) k@ j\ \C,TT r
" | " e a -
AT -
5] ook
Rowl 439302 [H]OG1:
4 m +
I

Cleaning peptide structures with Proteax
and presenting them in MarvinView
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iIScienceSearch — by AKos GmbH

S5

2/

isciencesearch.com/fiss/proteaxasps:

] Include similar structures  90%

Protein text - PLM format

=earch using

£H Binchemfusion - Prateax - protein edi.. X _

structure I Clear page

H-Cysi(l)-Tyr-Ile-Gln-azn-Cys (1) -Pro-Leu-Gly-[NHZ]

M-terminal || C-terminal | %

Ala (v || Arg (W Asn s Asp v Cys v Glu v Glin v Gly (s | His (v lle | Lew | w || Lys | w | Wet | w

Fhe | Pro s || Ser s Thr () Trp s Tyr (s Wal s || Sec | Pyl | w7 Kaa | W

Sequence Molecule fum formuda: C43 HBE M12 012 52 Awg MW 100718734
®) 1 CYIQNCPLG I

Q l

11

Searches structure databases by queries created from sequence by Proteax

See also the Biochemfusion Partner Presentation 2012
iScienceSearch was formerly known as GlobalSearch

jan@biochemfusion.com
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Links...

* Proteax for Spreadsheets, Proteax Desktop,
Proteax KNIME nodes

— http://biochemfusion.com/downloads/

* iScienceSearch, by AKos GmbH

— http://isciencesearch.com/iss/default.aspx

* Sysment Notebook and Reaction Planner

— http://www.sysment.hu/

— Sysment is using Proteax Desktop so their product line can
support both small and large molecules

jan@biochemfusion.com ChemAxon UGM 2013 11
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