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NanoCommons KB Architecture concept NenoCommons

Nano-Knowledge Community

Data providers NanoCommons Knowledge Base Provision of data to consumers,

modelers, automatic workflows
and regulatory community

Enhancement:
Quality control,
annotation,
automatic and
manual curration
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Harmonization

Assimilate e.g. model output for re-dissemination J




Knowledge management - handling complexity
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Semantic Model for integration and interoperability b
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Coupling data and applications

Molecular “omics” data
and prior knowledge
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= [ AD Disease Index : 0,86
Drop_out = [C)ADAS: 0,59

(0 Delayed Word Recall ; 0,73
() Orientation : 0,40

@ Word Recall : 0,86

(D Word Recognition : 0,59
D Number Cancellation : 0,43
O Word Finding : 0,48

© Commands : 0,48

© Spoken Language : 0,48

© Construction : 0,47

O Ideational Praxis : 0,50

O Recall Instructions : 0,49

© Naming : 0,48

0 Comprehension : 0,50
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NanoCommons Knowledge Base - Content @

Nd!‘_lOCOfT‘ImOﬁS
o-&-®  NanoFASE 3.% 0
aneMILE =0 iRE R L} ‘;) NanoSolvelT

Fate and Exposure models for you - www.nanofase.eu NanoCommons

https://ssl.biomax.de/nanocommons

%
N’ NanoCommons Plat

| ™ | el
A& Home BioXM (0) Collectv | FAdminy | & € T ®
NN
RS Welcome to the NanoCommons Knowledge Base
& My Profile
© Help
¥ Help Desk ‘

& Data Access

s
=== Data Upload Data Access Upload Data

€ an alysis

&% Browse Ontologies

~500 Particles, Phys-Chem Characterisations, Protocols, Toxicology
Experiments, Omics, Mesocosm from NanoMILE/NanoFASE

In-silico descriptors, Corona predictions, groupings, alerts from
NanoCommons/NanoSolvel T

NanoMILE data is freely available, NanoFASE data is embargoed for
2 years (DTA available)
In-silico results come stepwise
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Tools

Knowledge Base with FAIR data

» Metadata fully searchable (including Ontologies e.g. NCBI Taxon,
GO, eNMP)

* API based data access (Jaqpot)

« (Generation of ontological descriptors for data

« Data upload

* Tool integration (Expression analysis, Modelling)



Data sustainability — beyond archives
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Nano-Knowledge Community

Archive: Functions:
* Data store * Browse
 Metadata (Description) e Search
")  + Retrieve
* Analyse
I:D:I Semantic integration: o Functions:
 Harmonized and N * Navigate along connections
mapped data (=) |:> * Combine molecular,
 Metadata / phenotype and
e environmental Information
i ) = O 2 il e Visualize
)@
Example NanoMILE/NanoFASE knowledge base content: B wgll> @
e Genomes e Particles NanoMILE
e Pathways * Orders/procurement
* Protein-protein-interactions * Material safety sheets ﬁ
* Transcription factor network * Ecotoxicological data NAanoFASE

* ‘Omics



Integrated Services — Jagpot REST Webservice

NanoCommons

1 Jagpot API

Nano-Knowledge Community

https://api.jagpot.org/jagpot/services/swagger.json eyJhbGciOWUSUzITNIilsInR5cCh Explore

Knowledge Model
for semantic
interoperability
e.g. Ontologies

API technical
Interoperability

Integrated
data sources
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Service — Data mining

NanoCommons

Nano-Knowledge Community

Particles Toxicology

Partidles Links Toxicity Links

. ! © View Toxicity Data sets
© View all Partides 3
© View Partides with Data © View Toxicity Measurements by Data sets
© Search for Toxicity Measurements by Data set and Variables
BioXM » Characterisations O Actions» & Export~  (0) Collectv | S Adminey | & € £ &
Excel
Particle Characterisation TR
E - -
Nanoparticle v Y Search + Add
B Selected items: 2 Show/Hide ~ Sort by »
Nominal
size in Minimal  Maximal
dispersion nominal nominal
[nm] Nominal size as text size size Shape Crystallinity
Nanoparticle
& *% NP00193  20.0 nm spherical
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Service - Data upload and annotation

Nano-Knowledge Community

Download templates

RN ownload Investi gation Template

Upload templates

BlUpload Investigation Template

e
N2’ NanoCommons

Start Einfugen Seitenlayout n h Q

Ad v (8 fe 8 al

1 matches found
A , , B |
‘Add new Variable = eNanoMapper.Add new eNM ID

DLS (nm) NPO_1469
PDI NPO_1155

- - NPO_821 polydispersity

BFO:0000001 entity

BFO:0000019 quality

nNElwn -

- NPO_1697 size distribution

B8 Download Investigation Template - 1
Add new Variable v Y Search + Add
O Selected items: 0 Show/Hide ~  Sortby ~
eNanoMapper
Add new Add new
Variable eNM ID Link Name Comment Parents
(+] O & DLS (nm) NPO_1469% NPO_146% dynamic light [definition source: NCI]
dynamic light scattering FIX:0000402
scattering light
scattering

NPO_1712

JBiomax

scattering
INFORMATICS spectroscopy
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Nano-Knowledge Community

Integrated Services — Expression analysis

Analyses methods for RNA-Seq

RNA-Seq Analyses Links RNA-Seq Results Links

© Differential Expression © View your last Analyses

© View Results Differential Expression
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Integrated Services — Differential Expression analysis

NanoCommons

Analysis RNA-Seq Differential Expression

B8 Analysis RNA-Seq Differential Expression

LIMIT

PVAL

LogFC

Adjust

Cutoff

Group1

Group2

Group3

2.2.1 Limit 50 @
2.3.1 p-value 0.05 @
2.4.1 Foldchange 1.5 @

2.5.1 Adjust p-value for multiple testing by Benjamini Hochberg €

10

A549 AgNO3 0t1hrs_3Rep € | A549 AeNO3 01hrs_4Rep ©
A549_AgNO3 Otlhrs_1Rep € ]| A549_AgNO3 _01hrs_2Rep ©

A549_AgNO3_06hrs_1Rep € | A549 AgNO3_06hrs_2Rep ©
A549 AgNO3_06hrs_3Rep € | A549 AeNO3_06hrs_4Rep €

A549_AgNO3 24hrs_1Rep € ]| A549_AsNO3 24hrs_2Rep ©
A549 AgNO3_24hrs 3Rep € | A549 AgNO3_24hrs 4Rep ©
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Nano-Knowledge Community

Volcanoplot for contrasts: Group1-Group4

e 5' 238417
og(FC) > 1.
40 1604533 [:r-lﬁ 1737
e o 1Tase
1ras1al TN top ten hits
179800
TEEE seon 23074
30 - ., .
..'
‘ 5% A
v ',;.' X o
ravie . Ve
o . b
5 S
"y 25
20 ,.{ln‘,. "..
v {
oS ot f 4 “'0 é
A L1
"ol ¥e
. g e
10 Hig -
b | i
“ ‘
0 -
| | | | | | |
-6 -4 -2 0 2 < 6
Log Fold Change



Integrated Services — Corona modell
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NanoCommons

< New Analysis Run

Y= Task Manager

Corona Analysis Overview

Nano-Knowledge Community

Per page: J¥&] Results: 4 == [7

Filter results by:

Analysis ID v Y Apply < Add Filter
Show/Hide « Sort by «
Analysis Results

Analysis ID NanoParticle ID Protein ID Analysis Start Started by User Heatmap Mapping

=3 Analysis-0000000098 @ NP00477 @ Q9GU57 19.02.2020 13:49:22 a martinz u 11XT_gold_12_16.map

=3 Analysis-0000000102 @ NP00728 @ P04264 21.02.2020 18:17:13 3 dm_admin ey 6E2J_tio2_anatase_25_12.map

=3 Analysis-0000000107 @ NP00478 @ Q16696 24.02.2020 09:46:18 3 martinz T 3T3S_sio2_amorphious_12_-8.map
» L !
-‘

=3 Analysis-0000000202 @ NP00477 & Q9AHD4 28.02.2020 10:20:48 3 martinz 3QY8_gold_12_16.map
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Integrated Services — Corona model

NanoCommons

Nanoparticle
Add Remove
Protein

Add Remove

® Cancel Analysis

NanoParticles Input

Protein Input

@ Adjust Input

Select Input for Analysis-0000000046

Confirm Input for Analysis-0000000046

1 NanoParticle selected: NPO0809
Selected number of NanoParticles OK

2 Proteins selected: P06276

Please select exactly one Protein

Add Objects

Nano-Knowledge Community

Results: 15 Per page:

Names

O Selected items: 0

Y Search + Add

Show/Hide ~ Sortby ~

Particle ID NanoFASE name Designator Names
(+) NP00812 Au carboxylic acid-functionalized (JRC) Au carboxylic acid-functionalized (JRC)
(+) NP00811 Au amino-functionalized (JRC) Au amino-functionalized (JRC)
(+) NP00810 Au amino-functionalized (JRC) Au amino-functionalized (JRC)
© | NP00809 Au pristine Au pristine
(+) NP00741 Au50-UoB;Au50-UoB Citrate capped
Q | NP00740 Au20-UoB;Au20-UoB Citrate capped
(+) NP0O0739 BBIAuU80;BBIAU80-Citrate
(+) NP00738 BBIAU60;BBIAU60-Citrate
© | NP0O0737 BBIAU20;BBIAU20-Citrate
(+) NP00709 Aust-Ag2S Aust-Ag2s Aust-Ag25
(+) NP00480 Au_PEG-COOH;I0166E Gold 12 nm PEG-COOH
(+) NP00479 Au_PEG-OMe;10166D Gold 12 nm PEG-OMe
© NP00478 Au_PEG-OH/PEG-OMe(50:50)

Add Close




Integrated Services — Corona model 2

NanoCommons

Nano-Knowledge Community

Nanoparticle
NP00477

NanoParticle &5 NP00477
Names Au_PEG-0OH;10166B Gold 12 nm PEG-OH

Description

Protein
Q9GU5S7

Protein @ Q9GU57

ProteinName Conotoxin Gm9.1

PDB Structure

1IXT
PDB ID 1IXT &
Description structure of a novel p-superfamily spasmodic conotoxin reveals an inhibitory cystine knot motif

Size & Zeta Potential
Size [nm]: 12.0
Zeta Potential [mV]:16.7
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Next steps -

API| based integrations

- eNanoMapper/AMBIT

- ACEnano

*NECID

* EUON

* Modelling and Analysis tools
Date integration

* Modelling results

* TAS
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Partnerships
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