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Bridging the gap

Cheminformatics Bioinformatics
neither-nor

\ /
N /
Molecule graphs \ 7 Sequences

e |
1 GIVEQ&CTSICSLYQ}‘ENYC
N '
2] NEVNOQHL G—SHLVEﬁLYLVC

1 MVSOJALRLLCLLLGLOGCLAAGGVAKASGGETRDMPWEDP G

\) 41 PHRVFVTQEEAHGVLHRRRRANAFLEELRPGSLERECKEE
41 GERGFEYT \I\<T / 8l QCSFEEAREIFKD AERTHLFWISTSDGEDQCASSPCONGES
/ 121 CEDOLOSYICFCLPAFEGRNCETHEDD QLICUNENGGCED
: e . " .l> T b 7 i 161 YCSDHTGTHRSCREHEGTSLLADGUSCTPIVEYPCORIPI
1 r 0 & f =T =& 1 ¢\r [ ettt (Rl
e o ™ i '; & i-'-_:.- B :g'_-._-.'.--':-- Fow '<|= #-A LS N -'.- !-.J- ™ Few '! z0l LEKRNASKPQGRIYGGKUCPRGECPWQVLLLVNGAQLCGG
j\"v > I ] | o e / " | T by 24l TLINTIUVVSAAHCFDKIKNUWERNLIAVLGEHDL SEHD GDE
oy O 0 ' - ' \ . 281l QERRVAQVIIPSTYVPGTTNHDIALLRLHQPVVLTIDHVVYD
=, II:‘._-‘ 1_{__ . [!: j.-. . _[I . 'il/ I'- '.:_ \'I . _[L . I_." 371 LCLPERTFSERTLAFVRFSLVSGUGOLLDRGATALELMVL
F oy b e i e g“-"' e W — S :—_.l—r'! 31 HVFPRLMT QD CLOQSREVGD SPNITEYMFCAGYSDGSKDSC
) oy / |".| ‘='\ 401 KGD SGGPHATHYRGTIWYLTGIVEUCQGCATVGHFCVY TRV
o / N \ 441 SOQYITEWLAQKELMREEPRPGYVLLRAPFD

I i —> MW
100 10k 1M Da

jan@biochemfusion.com MipTec 2011 - Basel



Protein representation
Levels of abstraction

Name
GLP-1

* Sequence

H-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR- [NHZ2 ]

e Atoms and bonds
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Protein Line Notation (PLN)

* Protein “SMILES” — sequence with chemical
annotations

H-AF [PhSer]D (cyclol) HK (cyclol) IC (1) HAVC (1) L- [NH2]
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DerNot expressions

* Derivatives Notation
— [UPAC-like protein naming

des-(B30) endo-R(B28) K(A4)A (B2) “Human Insulin™

deletions insertions substitutions
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Pop-quiz — spot the difference
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(cyclo)-[MeBmt]-[Abu]-[MeGly]-[MelLeul- (cyclo)-Val-[MeLeu]-Ala-dAla-[MelLeu]-
Val-[MelLeu]-Ala-dAla-[Meleu]-[MeLeu]- [MelLeu]-Val-[MeBmt]-[Abu]-[MeGly]-
[MeVal]-(cyclo) name="Cyclosporin CsA" [MeLeu]- (cyclo)
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Pop-quiz — spot the difference
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(cyclo)-[MeBmt]-[Abu]-[MeGly]-[MelLeul- (cyclo)-Va+=HVleLeu]-Ala-dAla-[MelLeu]-
2-Mel eu]-Ala-dAla-[Meleu]-[MeLeu]- [MelLeu @ MeBmt]-[Abu]-[MeGly]-
@» yclo) name="Cyclosporin CsA" [MelLeu]-Yeyclo)

Proteax DerNot Diff (<right>, <left>) => @1) "Cyclosporin CsA"
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Implementing it
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Technology stack
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FF3.5+ Chrome Android/iPhone IE9+

HTML5-capable browser Q
Plug-ins

Apache + mod_python + psycopg2

PostgreSQL

Proteax

(Proteax runs nicely ! R O
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Database layers

Client o J¢
access role '

‘ bcf_demo_facade
bcf demo_tables Stor age and busmess logic schema
Physical tables, triggers and rules

a bcf_demo_user ¢ummmm g bcf_demo_login

Client login account

Client access schema
Views, functions, and
stored procedures
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The data model

compound_properties

l

projects . compounds - hatches
& id INTEGER & id INTEGER 4 id INTEGER
T A
assays

& id INTEGER

1

assay parameters experiment values

& id INTEGER & id INTEGER

v

experiments

4 id INTEGER
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compound_properties

compound_id INTEGER

protein_id TEXT

narne TEXT

render_info TEXT

full_sequence TEXT
expressed_sequence  TEXT

expressed_mw OOUBLE PRECISION
expressed_fmla TEXT
narmn_seq_chksurm TEXT

norn_prot_chlksum TEXT

L J
projects compounds hatches

£ id INTEGER £ id INTEGER & id INTEGER

name TEXT * TEXT - compound_id INTEGER

is_locked CHARACTER(1) project id  INTEGER o INTEGER

reference_cormpound_id INTEGER protein_text  TEXT comments TEXT

assdys A
& id INTEGER
name TEXT

experiment_values
assay_parameters
& id INTEGER
£ id INTEGER
- experiment _id INTEGER
assay_id INTEGER | .
assay_parameter_jd  INTEGER
name TEAT
batch_id INTEGER
unit TEXT
value DOUBLE PRECISION
Y
experiments
& id INTEGER
name TEXT
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Using it
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Selecting SAR source data

SAR report generation

The simple SAR report will compare all compounds within a given project. Only
be included.

First, select a project. This will automatically select the project's reference ct
column of the final report is based on. ¥ou are free to choose a different refe
comparison - you will then need the caompound no which you can find by brow

Mext, select an assay and an assay parameter. You are then ready to press t

- Projects

id Mame Ref. compound no Ref. compound name

1 UniProt Mone Mone

4  GLP-1 analouges Mone Mone

E  Dup check demo Mone Hone

& Sandbox Hone Hone

2 Insulins Coooo1 Human insulin

3  Cyclosporins Cooooy Cyclosporin Csa
Project Insulins Ref. compound CO0007
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Selecting SAR source data

1 Prejacts

@Dmpuund CO0001

O Assays
id Mame Total result count Mame _Unit Result count
42 Insulin pharmacokinetics, 25 iTmax _ 25
75 Cyclosporin toxicity - oral dose, rat, 18

@nsulin pharmacokinetdCAssay parameter TmaD

Create report
[ ]
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select
row number () ove

r (order by min value, max value)

proteax.name (protein text),

proteax.dernot diff (protein text, reference protein, '*D'

as rownum,

)

name as parameter,
min value || ' - ' || max value as value,
unit
from (
select
*I
(select protein text from bcf demo tables.compounds where no = ref compound no
) as reference protein
from (
select

cmp.id as compound id, apar.id as assay parameter id,
min (expval.value) as min value, max (expval.value)
from bcf demo tables.compounds cmp
bcf demo tables.projects proj on proj.id = cmp.project id
bcf demo tables.batches bat on bat.compound id = cmp.id
bcf demo tables.experiment values expval

inner
inner
inner

inner

inner

join
join
join

on
join

on
join

where proj.name
and assay.name
and apar.name = _assay_ par_name

group by cmp
) sartable raw

.id,

expval.batch id = bat.id

as max value

bcf demo tables.assay parameters apar

apar.id = expval.assay parameter id

bcf demo tables.assays assay on assay.id = apar.assay id

_project name
= _assay name

apar.id

inner join bcf demo tables.compounds cmp on cmp.id =
inner join bcf demo tables.assay parameters apar
on apar.id = sartable raw.assay parameter id

) sartable

order by min value, max value;

sartable raw.compound id
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select

cmp.id as compound id, apar.id as assay parameter id,
min (expval.value) as min_value,
max (expval.value) as max value

from bcf demo tables.compounds cmp

inner
inner
inner
inner
inner

join bcf demo tables
join bcf demo tables
join bcf demo tables.
join bcf demo tables
join bcf demo tables

where proj.name = project name
and assay.name = _assay name

and apar.name = assay par name

group by cmp.id, apar.id

.projects proj on
.batches bat on

experiment values expval

.assay parameters apar
.assays assay on
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select

*
’

(select protein text from bcf demo tables.compounds

where no = ref compound no
) as reference protein
from (

) sartable raw
inner join bcf demo tables.compounds cmp on
inner join bcf demo tables.assay parameters apar
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select
row_number () over (order by min value, max value) as rownum,

proteax.name (protein_text),
proteax.dernot diff (protein_ text, reference protein, '*D'),

name as parameter,
min value || ' - ' || max value as value,

unit
from (

) sartable
order by min value, max value;
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Resulting SAR table
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SAR report generation

The simpls SR repart wil compars 2l compounds within 2 gven progect. Orly compounds that hewve sssocisted srparment dats wil
ke mcluded

First, seact a profect. This wil autamaticaly sekect the project's refannce compound, which & the compound that ths DEEHOT_DIFF
colufn of tha final rapart & basad on. You & free 10 chodee a different refarence compound as you lka 10 re-base the compound
compansan - you will than reed the compound @a which you can find by Browsing all Cosgounds.

Maxt, sakect an assay and an assay paramaber. ¥You ane than seady to prass the "Create report” button amd e tha Tnel SAR report. B

& Projects

Froject Insuine Faf, compound 000
Pijects
[ Assays

frsay Insulin pharmacokinetic Assay parametber Tme

Resulting SAR table

Akhay

Retubting SAR table
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Cmp.No Sequence Name DerNot dIff. Param.
CGEIVEQCCTSICSLYQLENYC
ey |
CO0001 ——— Human insulin * Tmax
GERGFFYTPET
GIVEQCCTSICSLYQLENYC
p— |
C00002 HERRRRREESEREERREREE Lispro endo-P{B29) des-P{B28) * Tmax
GERGFFYTEFPT
GIVEQCCTSICSLYQLENYC
ey |
CDGDG3 HFVYVHNQHLCGSHLVYEALYLWC ASpart D{EEE}* Tmax
GERGFFYTDODET
GIVEQCCTSICSLYQLENYC
p— |
CO0004 nERRERREEsRRmEanEREs Glulisine K(B3)E(B29) * Tmax
GERGFFYTPET
GIVEQCCTSICSELYQLENYC
ey |
CO0005 S ——— N N 1 Ve 1111 G(A21) * -RR-(B) Tmax
GERGFFYTPETRR
GIVEQCCTSICSLYQLENYC
p— |
C00006 HERERRREESEREERREREE Detemir des-T(B30) [N6-Cl4fattyacid-lysine](B29) * Tmax

GERGFFYTPK
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Cmp.No Molecule Name DerNot diff. Param. Value Unit
CO0007 Cyclosporin CsA * LD50 1400 - 1510 mag/kg
CO0008 Cyclosporin CsB  A(2) * LD50 1600 - 1820 mg/kg
C00009 Cyclosporin CsC  T(2) * LD50 800 - 1200 mg/fkg
C0O0010 Cyclosporin CsD  WV(2) * LD50 990 - 1200 mg/kg
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CO0009 Cyclosporin CsC  T(2) * LD50 800 - 1200 mag/fkg
CO0010 Cyclosporin CsD  V(2) * LD50 990 - 1200 mag/kg
C00011 Cyclosporin CsE  V(11) * LD50 1240 - 1500 mg/kg
Co0012 Cyclosporin CsG  [Nval(2) * LD50 2500 - 3005 mg/kg
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Just add chemistry

Query compounds
[-]- 555 query pane

The above structure editor is ChemWriter™ ., copyright @ Metamolecular LLC,
licensed to Biochemfusion ApS. and subject to US export regulations.

[search|

No search performed yet.
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SSS search results

(SSS query pane collapsed)

Query compounds
- S5S query pane

Cnmnp;nund Project Compound name Molecule
GLP-1 Liraglutide according to jj
Co0015 analouges http:/fwww.ama-assn.org/amal/pub
g jupload/mm/365/liraglutide.pdf ;j’
M
CO0006 Insulins Detemir l))
-EECEREHELECEHEECHEEEEEEEEEEEE- T
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