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WP3. Database development and

implementation

NMP.2013.1.3-2 Nanomaterials safety assessment: Ontology, database(s) for
modelling and risk assessment X

[ Ay,

Expected impact: | E
(1) .. 1) .. (iii) implementation of the database structure with all of the necessary &
provisions for data protection, data sharing, data quality assurance, searchability, tailored |
interfaces for different needs and usages, comparability and cross-talk with other databases: %

me= ~ data.enanomapper.net ... eNanoMapper Vision:
 Based on OpenTox API @
Welcome fo eNanollapper rottype database * Web services (multiple) ™l
oo * Open Source implementations *

e Bridging with data analysis tools @
 Multiple data exchange format 4.
e [SA-TAB, semantic formats, [g ;|

Fiee ot search @ T ﬁﬁ:m ° OECD HT ERE
. e formats for machine learning @ 3
packages, etc. [g
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Databases and NM specific challenges

WA -

* Physico-chemical id

Different analytic techniques, manu
effects, mixtures, impurities, size diglL==
the amount of surface modification

* Biological identity
Wide variety of measurementg
effects of ENM coronas, modeg[ - |:
interactions (cell lines, assays).

Database

From Wikipedia, the free encyclopedia

A database is an organized collection of data.l"! It is the
collection of schemes, tables, queries, reports, views and

other objects. The data is typically organized to model

aspects of reality in a way that supports processes

requiring information, such as modelling the availability ot From raw data (suence ) to study summaries for

rooms in hotels in a way that supports finding a hotel with regulA?ph@a'ferom mogléam'mrlnlg
. \| protocols; risk assess nt; gro KrB, afety-by-
vacancies. { design Inte ace ( ﬂ

A database management system (DBMS) is a computer Different views of the data
software application that interacts with the user, other Requires e:gds%fﬁ é X W Wta. The K
applications, and the database itself to capture and eXpe_rim?’cg. ta _tge gﬁg@aﬁ?&s > ésgally h |
t .._','A{
analyze data. A general-purpose DBMS is designed to ot e OHS%S’PBME d@sl‘me(rf e » o

multiple values, conditions, similar experiments into F*
allow the definition, creation, querying, update, and 1 matrix form is a challenge).

a " _—
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Data sources

1. Excel spreadsheet example;sm

1) Data transfer between FP7 NANoOREG and eNanoMapper (WP3)

Karolinska Institutet, Prof. Bengt Fadeel lab (NANoOREG WP5)
— cytotoxicity assessment of the entire panel of NANoREG nanomaterials
— All 19 nanomaterials were obtained from the JRC nanomaterial repository

2) Data transfer between FP7 MARINA and eNanoMapper (WP3)

Karolinska Institutet, Prof. Bengt Fadeel lab

— L. Farcal, F. Torres Anddn, L. Di Cristo, B. M. Rotoli, O. Bussolati, E. Bergamaschi, A. Mech, N. B. Hartmann, K.
Rasmussen, J. Riego-Sintes, J. Ponti, A. Kinsner-Ovaskainen, F. Rossi, A. Oomen, P. Bos, R. Chen, R. Bai, C. Chen, L.
Rocks, N. Fulton, B. Ross, G. Hutchison, L. Tran, S. Mues, R. Ossig, J. Schnekenburger, L. Campagnolo, L.
Vecchione, A. Pietroiusti, and B. Fadeel, “Comprehensive In Vitro Toxicity Testing of a Panel of Representative
Oxide Nanomaterials: First Steps towards an Intelligent Testing Strategy,” PLoS One, vol. 10, no. 5, p. e0127174,
May 2015.

+ TESTCONDITIONS Floa
in-vitro Temprate. vomie
You c

A B c 1] E F [ H [ J K L M N 0 P Q
TESTRESULTS

Replicate 1 Replicate 2 Replicate 3 Replicate 4
Titanium  Average Titanium Average Titanium  Average Titanium Average
1 Dioxide (ngiml) T1 Dioxide  (ng/ml) T1 Dioxide (ng/ml) T Dioxide  (ng/ml)
0 1.8925 0 -0.3425 0 2.189 0 9.502
1 19.6985 1 5.9387| 1 2474 1 8.808
5 18.5207| 5 57696 5 2.002 5 8.957
10 18.0280 10 53011 10 1.786 10 8.306
25 18.4153 25 5.1602 25 1.570 25 8.244
50 19.2965 50 52292 50 1735 50 9.507
5 20.8867 5 6.1564 7% 1290 5 14.416
100 22,6964 100 7.2311 100 1.206 100 15.438

-
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Mapping the spreadsheet content

INto the data model

y A 5 c b e F s | through JSON configuration

" PARAL

“SLJBSTAMCE RECORD"™ : {. }, £A 7 dtems

"PROTOCOL _APPLICATIONS"™ [

i
"PROTOCOL_TOP_CATEGORY"™: { ..}, // 2 items
"PROTOCOL_CATEGORY_CODE™: { ..}, // 2 items
— T"PROTOCOL_GUIDELIMNE™: { ..}, // 1 item i
Rep”cate 2 TPROTOCOL _EMDPOTINT™: { -}, // 4 items
. . TRELIABILITY STUDY RESULT_TYPE™: { .. }. // 2 ditems
T|‘[a|‘|||_||1 “CITATIOM_TITLE": { .. }. // 2 items

TCITATIOM_YEAR™: { .-}, // 2 items

T Dioxide {ng/ml) \T'1 Dioxide “CITATION OWMER™: { ..}, // 4 items

5
"PARAMETERS” : { —3¥, £F 12 items B
EI' “EFFECTS BLOCK" 4 il
" LOCATION™ {
7 i ~ITERATION™ "ABSOLUTE_LOCATION"
g "IS_ARRAY": true,
“TRIM_ARRAY": true,
q "SHEET_IMDEX™: 3, 4!
TCOLUMM_IMDEX™: "B™, |
1[] 2 TROW_IMDEX™: 4 N
¥
11 5 "ROW_SUBBLOCKS™: "= TimePoints.size()".
"COLUMM_SUBBLOCKS™: "= Replicates™,
12 X % “SUBBLOCK SIZE ROWS™: "— C.size() + 37,
! "SUBBLOCK_SIZE_COLUMMNS™: 4,
13 10 \ TWALUE_GROUPS™: [
S <

14 XLSX ~. MARE" . Aeeay_endpeinte.

\ TUNITY: “=Outcome metric™,
15 T \ TSTART_COLUMM™: 3, a
Yn:iECOLUMN" : 3,
15 - T_ROW™: 3,
TEND_ROW™: "=3 - 1 + C.size()". :

«=>C [l https://apps.ideaconsult.net/ mapper/w/uploadsubstan(el “PAR?METERS" N
&NM . "MAME™: "Time point™.,
@m Search v Nanomaterials v OpenTox Help TASSIGN”: TASSIGHN_TO_SUBBLOCK™,
- COLUP‘IN_POS" : i,
- ROIJ\.I'_POS" T 2,
# | Substances ' Impod ' Single file upload E:;:I"Gh “Time",
\ ¥-
\ p
\ "MAME™: "Replicate™,
File (.i5z @ or .i5d or .xis or .xIsx @) Choose File | No file chosen \ ::zfiﬁ:";O;FSiGN_TO_SU
JSON map for XLS/XLSX file o Choose File | No file chosen \ 3 TROW_POST: 1
Nt
Submit g‘f \ "MAME™: "Concentration”
- TASSTGMN™ = "ASSIGNiTOiVA.;._..; >
w COLUMM_ POS™ -4,
- I POS™: @,
T — T s




Mapping the spreadsheet content

INto the data model

. . . through JSON conflguratlon
Discussion points ey e

"SUBSTAMCE_RECORD™: { > S¥ F dtems

* Assay ontology annotation S L a

i

"PROTOCOL_TOP_CATEGORY ™ : { - ¥. #/ 2 Sitems
"PROTOCOL _CATEGORY_CODE™: { .- }. 7/ 2 ditems
. "PROTOCOL _GUIDELIME™ : { . }, ./ 1 Gtem
[ ] Should We Incl ude POS Ne "PROTOCOL_EMDPOIMT™: { .. } items
"RELIABILITY _STUDY_RESULT E - ¥s 4 2 dAdtems
"CEITATIOM TITLE™: { - ¥, /7 2 +Hitems
CTCITATIOM_YEAR™ : £ . }. /7 2 items
‘p TCITATION OWMNER™: £ - ¥, ./ a4 HGitems
Con ro S 5 "PARAMETERS™ : { . F}. #/ 12 items

"EFFECTS_BLOCK™: {
TLOCATIONT = €
CTITERATIOMN™ - TABSOLUTE  LOCATION™ ,

* |s this study published — what would e mnay= 1 . §

TSHEET_IMDEX™: 3,

? CCOLUMM_IMDEX™ : "B,
TROW _ TMNDEX " = -y
be the correct reference: o rovacoen s m Timerotzes siecr
TCoOLUMMN_SUBBLOCKS ™ @ = Repllcates -
TSUBBLOCK SIZE_ROWS™: "= C.sizef() -+ 3"
° h bl' h d I f "SUBBLOCK_SIZE _COLUMMS™: 4.
Is there published protocol to refer SATIEOSEIEIE
TMAME™ : “—Assay_endpoint”
TUMIT™: T=0utcomse _metric
? TSTART_ =
to . CEMD_co

 What exactly is measured? T s <rame motman.

"""""""" : TASSITIGM_TO_SUBBLOCK ™ ,
TCOLUMN_POS™T : A,
TROW_POST: 2,

¢ Cell Iine :E':;ii"ﬁ .:._l"Time", :‘.i
-

3

€ .
T MAME T : “"Replicate™, -

. ? """""""" H TASSIGMN__TO SUBBLOCK ™,
ny phys-chem ata - Corhem momi Al

TROW_POS T = a

3

i
rMAME 5 Conmncentration™ ,
"""""""" H ASSIGN _ TO WALUE®
TCoLuMn PoSs T -,
TROW_POS T = L=
TLMIT T "ﬁ\.pg/ml"

T
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Data imported (MARINA/KI

ESENM

Search v

Nanomaterials v

OpenTox

Help ~

A  Search nanomaterials by identifiers

O Name ® |dentifier © Reference © NM type |

Nanomaterials I Ad d h
Showing from 1 to 6 in pages of ‘ 10 r | substances # Previous MNext |Filter.‘. |
. Substance Substance Substance Type Public Reference substance owner Info
Name uuID name uUuID

-1- NM-103 (Ti02) XLSX-7011ceal... NPO_1486 Titanium XLSX-7011ceaO... EP7 JRC Representative Manufactured

] Dioxide MARINA Nanomaterials = NM-103

= NM-104 (Ti02) XLSX-ffd24485-... MPO_1486 Titanium XLSX-ffd24485-... FP7 JRC Representative Manufactured

= B Dioxide =} MARINA Nanomaterials = NM-104

m-z- NM-110 (ZnO) XLSX-b4e4as8el... MPO_1542 Zinc Oxide XLSX-b4e4aseq... EP7 JRC Representative Manufactured

] =] =] MARINA Nanomaterials = NM-110

0O -4- NM-111 (Zn0O} XLSX-fa48e134-... NPO_1542 Zinc Oxide XLSX-fa48e134-... EP7 JRC Representative Manufactured

-4 MARINA Nanomaterials = NM-111

Composition name:
Composition UUID: XLSX-e2468472-2757-4ad6-babb-59c82e2e8c27
Purity of IUC Substance:
Type A Name EC No. CAS No. Typical concentration Concentration ranges Structure
Core # Zno 215-222-5 1314-13-2 100 wo/mi 0 % (wiw) 0 % (wiw) Also contained
Zn
Search: |

O -5- NM-200 (SiQ2) XLS5X-93b2da8s... MNPO_1373 Silica Dioxide XLSX-93b2das8s... EP7 JRC Representative Manufactured

] =] =] MARINA Nanomaterials = NM-200

O -6- NM-203 (Si02) XLSX-aacdfad8-... MNPO_1373 Silica Dioxide XLSX-aacdfad8-... EP7 JRC Representative Manufactured

= MARINA Nanomaterials = NM-203

2 February 2016
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FP7 MARINA /KI

TESTCONDITIONS

In-Vitro Template

TEST and END POWT - GENERAL INFO.

G
Please complete the details below as fai

+

ras possible for each set of assay results

ke

standardise MARINA

further rs

You can add additional

in the nates arca or adjacent 1o dats tsbies, add snnatations where

timepaints o

MARINA Viork Package:  ViPDE

4

. .
L] mer | -
doi:10.1371/journal.pone e B, R T T el T THI Y
O O O O Wiork conducted by: email 20|
ucten o "I TEST RESULTS
0 1 2 7 1 74 . X E Gt o short deseton SLEATTHE S sas i cors i
5 !
v viabilty, el desth etck  THE- (). -
dermed) Replicate 1 Replicate 2 Replicate 3 Replicate 4
xLSx gt v oot B LU R — Titanium  Average Titanium Average Titanium  Average Titanium Average
F arca I et a I 20 1 5 »oreecl on AR s ) e e WETITes 1 Dioxide (ngiml) 1 Dioxide (ng/ml) 1 Dioxide  (ngiml) 1 Dioxide  {ngiml)
. S i 0 18925 0 0% 2.189) 9502
TesT — 1 19.6985 1 5.9887| 1 2.474] 1 8.808
cunatm - . 5 18.5207| 5 5 7696 5 2.002] 5 8.957
CASHa: 10 16.0280 10 5.3011 10 1.786] 10 8.306]
Additional File1_Table 51.docx s: Standard MARINA Mr\omumlco\:;::::;u NA103 TR [URLEN ey 25 18.4153 25 51602 25 1670 25 8.244
c £l Highe st cancentration, ine units: 100 pym 50 19.2965 50 52292 50 1735 50 9.507
MARIMNA-invitro-WP09-P32-NM103Ti02-HMDM_Cytokines_TNFa.xls 3 5 20,8867 5 5.1564] 75 1290 75 14.415)
MARINA-invitro-WP03-P32-NML03TiO2-HMDM_Cytotoxity LDH.xls u Spectty he standard — 100 226964 100 72811 100 1206 100 15438
X » (e oinerise Speciy e BLapdrsion eeALe usec)
MARIMA-invitro-WP093-P32-NM104Ti02-HMDM_Cytokines_TNFa.xls 7
» Dispersion sgent:  water wih 008% 854
MARINA-invitro-WP09-P32-NM104Ti02-HMDM_Cytotoxity_LDH.xls B Akds used to disperse ¥/l Sonlcation: N Vortesing , Sarring: ¥
41
MARIMNA-invitro-WP09-P32-NM110Zn0-HMDM_Cytokines TNFaxls :§ ""'""'“W’"":""ﬂ":,m::m:f =) Ef ?; g: : 5; .3: |
MARIMA-invitro-WP03-P32-NM110Zn0-HMDM_Cytotoxity_LDHuxdls 2 e umermvme
+
MARINA-invitro-WP09-P32-NM111Zn0-HMDM_Cytokines_TNFaxls | oo s o ey e T T e P s
a9 Su pes
MARIMNA-invitro-WP09-P32-NM111Zn0-HMDM_Cytotoxity_LDHxls S0
51 CELL CULTURE CONDITIONS
MARIMA-invitro-WP09-P32-NM2005i02-HMDM_Cytokines_TMFaxls e Medium (SupplierLot HoJ:  RFMI (Sign, L L
. . ; st Serum (SupplieriLat s 105K Titanium Dioxide
MARIMA-invitro-WP03-P32-NM2005i02-HMDM_Cytotoxity_LDH xls 58 ‘Serum concentration in grewih medi
. Serum concentration in treatment medaum: 0% NPO_1709 LDH Release Assay (1)
MARINA-invitro-WP09-P32-NM2035i02-HMDM_Cytokines_TNFaxls
MARINA-invitro-WP0S-P32-NM2035i02-HMDM_Cytotoxity LDH.xds Time polts (hours - or specky amy other il EAOZ000219%3 Crtomedchy e 1)
TableS1.xlsx that Reference G Protocol Endpoint Result Concentration Replicate
E L» TNF-a (ng/mi) 1.893 ng/mi 0 yg/mi 24n Replicate 1
TNF-0 (ng/mi) 19.698 ng/m! 1 wg/mi 24 Replicate 1
E®ENM Search »  Nanomaterials v OpenTox v Help v TNF-0 (ng/mi) 18521 ng/mi S pgimi 24h Replicate 1
rolaase i i 028 ng/mi Jm i
A Search nanomaterials by identiiers ©Name ® dentier © Reference O NMtype[ ] AT e oe ol o) s el sl S
TNF-a (ng/ml) 18.415 ng/ml 25 paiml 24h Replicate 1
l | | aids used to disperse/stirring: Y ‘TNF-a (ng/mi) 19.297 ng/mi 50 pg/mi 24n Replicate 1
Cellline: HMOM (primary cells) TNF-0 (ng/mi) 20,887 ng/mi 75 po/ml 24n Replicate 1
Showing from 1 to 6 in pages of 10 7| substances 4 Previous Next b Filter. | R e - s e TNF-a (ng/mi) 22696 ngfml 100 yg/mt 24k Replicate 1
TNF- mi] ~0.343 ng/mi o 24 ate 2
e [ [ [ i | oo e omaaoeniid i o
Name vuD name vuD ﬁ FBS (Gibco/413105K) -0 (ng/mi) 5.989 ng/mi 1 wa/mi 24 eplicate 2
©-1- | NM-103(TI02) | XUSX-701icea0.. | NPO_1486 Titanium XLSX-7011cea0 253 IRC Representative Manufactured Cell culture conditions - Serum TNF-a (ng/mi) .77 ngiml S waimi 24n Replicate 2
= Dioxide ® MARINA | Nanomaterials = NM-103 okt I gropth e TNF-0 (ng/mi) 5.301 nafmi 10 sa/mi 24k Replicate 2
O -2- | NM-104(Ti02) | XLSX-fd24485-.  NPO_1486 Titanium XLSX-ffd2aa5-... ‘ JRC Representative Manufactured ot cuture (m'am o TNF-a (ng/mi) 5.16 ngimi 25 g/t 244 Replicate 2
- ® Dioxide ® MARINA Nanomaterials = NM-104 =}
i “TNF-a (ng/ml) 5.229 ng/mi 50 pg/mi 24n Replicate 2
©-3- | NM-110(Zn0) | XLSX-b4edaged.. = NPO_1542 Zinc Oxide XLSX-baedageo... 27 JRC Representative Manufactured ‘“"“",.'.Z‘;‘:",..Téfi"""" e o P * = - A e =
- L] ® MARINA Nanomaterials = NM-110 M fine/ ol o ~a (na/mi) = i ot .
Cel ype - Full name: n TNF-a (ng/ml) 7.281 ng/ml 100 yg/mi 24 Replicate 2
O-4- NM-111 (ZnO) XLSX-fad8el34-... ~NPO_1542 Zinc Oxide XLSX-fa48e134-... JRC Representative Manufactured monocyte- \cropha -
> ® ® MARINA | Nanomaterials = NM-111 - S sl TNF-0 (ng/mi) 2.189 na/mi 0 waimi 24n Replicate 3 s
compasiion names (A S eI v o) = e
Purity of IUC s..bs::.‘.:l:f 0,05% BSA TNF-o (ng/mi) 2.002 ng/mi S paimi 24n Replicate 3
e & e o cnsme, ypreat concenteation concemtration rangen —— Aids used to disperse/vortexing: TNF-0 (ng/mi) 1.786 ng/em 10 poimi 24k Replicate 3
Core & zn0 215-222-5 1314-13-2 100 s/t 0 % (usm) 0 %% (wrw) Also contained. . X “TNF-g (ng/ml) 1.57 ng/mi 25 pg/mi 24n Replicate 3
P @n P b D TNF-5 (ng/mi) 1735 nare 50 paimi 240 Replicate 3
| | Dispersion protocol: TNF-a (ng/ml) 1.29 ng/mi 75 pg/ml 24h Replicate 3
¢} NANOGENOTOX Dispersion TNF-a (ng/mi) 1.206 ng/ml 100 ug/mi 24h Replicate 3 [
(hetp://veww.nanogenctox.eu/fie TNF-a (ng/ml) 9.502 ngim 0p/mi 240 Replicate 4 |
Search: 5/PDF/webd%20nanogenotox%20 TNF-a (ng/mi) 8.808 ng/mi 1pg/mi 24h Replicate 4 |
dispersion% 20protocol.pdf)
O -5- | NM-200(si02) | XiSx-03b2dags. | NPO_1373 Silica Dioxide | XLSX-03b2dags. ez IRC Representative Manufactured [rp——— i o ol L ol Beohcats s
- ® ® MARINA | Nanomaterials = NM-200 RPMI (Sigma, RNBB2729 TNF-a (ng/mi) 8.306 ng/ml 10 pg/mi 24h Replicate 4
O -6- | NM-203(si02) | XLSX-aacdfads-.. = NPO_1373 silica Dioxide | XLSX-aacdfads-... Ep7. JRC Representative Manufactured TNF-a (ng/mi) 8.244 ng/m! 25 pp/ml 24n Replicate 4
- ® ® MARINA | Nanomaterials = NM-203 TNE.A (ng/mi) 9.507 ng/m! 50 g/l 245 Replicate 4
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Data sources 2. PDF files

Summary of physi h

| data

more or less equi-axed. The 3D
structure suggests they are
spherical or ellipsoidal [2]
Aggregates/agglomerates have a
more fractal-like structure [1-2] and
minor amounts of singlet

data
[2] JRC technical report

Physico-chemical Description of physico-chemical Source of information Date
property (if applicable) properties (if applicable)
Shape TEM: Primary subunits tend to be [1] NANOGENOTOX: NRCWE 28.01.14

Phys-chem characterisation of representative materials

spheroidal particles [1]

JRC Nanomaterials Repository
Juan Riego-Sintes

nanomaterials-repository

BET: 10.03 m2/g (room temp) [2]

L A

[}

7.5‘-‘ 24w

b

n
[Phoysico-chemical property

T E
Endpoint Description of physico-chemical properties
Primary subunits tand to be more or less equi-axed. The 30 structure suggests they are sphencal or ellipsoidal

Experimentsl conditia Experimventsl condition valus.

[1-2) ard minor o

2 Shaps shaps
3 shape ™ shape
10257

4 cors sze distrburion oM sae
5 | Cone size disrituion TEM sue |
8 | Core size distribution xno sue s

X
7 | core size disribuon TeM size <100 mm
8 |core sire distribntion Tem size sonm
9 Core size distribution KLSx TEM Size <10 m
10 cere size disributon TEM Aggregates sgglomert 0.
11 ispect ratio ™ Aspect ratio 13
12 Surface morpholagy/topograhy
13 spectic surface area BT speaic surtaca area
14 Specfic surlace area BeT Specficsurlace area 104
15 Crystalito structure xno n
16 Core material (elemental composition) s n
17| core matenal (elemental compasition) eos o
18 Overal material composition nclusing degree of purity 1£05. re
18| Overail material compasition [Inchuging degree of purity, 105 )
20| Oversil msterial composition [Insuging degree of pury, |05 B
21| Overall material composition finduding degree of purity, 1E0% x
22| Overall material compasition (Induiing degree of purity, |EDS u
23 Overall material compasition (inchuing degree of purity, 1EDS @
34| Overail matorial compasition (Incuging degree of purty, | ICP-OFS ® s
28| Overail material composition (inchusing deree of purty, | CP-OES e aof
36 | Overail material compasition (Insuing degree of purty, | ICP-OFS o Y
27 Oversll material composition [Inchuting degree of purity, 1CP-0ES ca o
25 Oversil mataral compasition {Inchusing degree of punty, 1CF.0FS ne
29 Costing Tea o
30, Functional groups presert on the coting
31 zeta potential os wRoToNIAL | 49
32 yelrodynamic radius oS HYORODYNAMIC RADK 215
33 ycrodynamic radius ois HYDRODYNAMIC RADH 210]
34 surfsce sres Ber Nitrogen BET sdsorptic
35 aavy matals contaminants 1P anaiysts v

¥

Deliverable 4.4

[2] JRC technical repor| €->C

EGENM

Semrch = Nenomatorints =

OpenTox = Help =

https://apps.ideaconsult.net/enanomapper/ui/uploadsubstancel

Sanrch nanamaterels by slenliters | NIWKL05eanfi6 07035106771 50130005e07C | Study

© Name ® Cxierman enimer

EeEM

Nanomaterials ¥ OpenTox ¥

Help »

= A | Substances ' Import * Single file upload

Filtr... Expemi sh | Comepse st |
NM-100
4.5 Particte sza distrbution (Granulometry) (3) B
Rararsnce B Protacal 3 Endpaiot F Racut . Gamar
oot P size 42, 501 m e
oot PARTICLE SIZE E Mangwiki
showing 2 bl 1.0 2} « oo s &
427 Nanomateral aspect rtio shape (1) -
&
4,28 Manomatenal specific surface area (1) -
Reterance B otacot_§ Endpaine : Rasu : oumar
oo seecuc_sunace_anea [y, fe—
| Showing 1 sta) (110 1)

File (.i5z 0 or.i5d or .xls or xisx 0)'

JSON map for XLSIXLSX file @

Choose File | No file chosen

Choose File | No file chosen

2 February 2016

"TEMPLATE_INFO": {..}, // 3 items o
"DATA_ACCESS™: { :
"ITERATION": "ROW_SINGLE", e

"SHEET_INDEX": 1,
"START_ROW": 5,
"END_ROW": 1@,
"START_HEADER_ROW": 2,
"END_HEADER_ROW": 3,
"ALLOW _EMPTY™: true, .
"RECOGNITION™: "BY_INDEX"

¥
"SUBSTANCE_RECORD": {..}, // 5 items %
"PROTOCOL_APPLICATIONS™: [

{ :
“CITATION TITLE": {

. "COLUMN_INDEX": "Q"

1

“"PROTOCOL_GUIDELINE™: {

: “guidelinel™: {
 "COLUMN_INDEX": "Q"

3

e
"PROTOCOL_ENDPOINT": {
. "COLUMN_INDEX": "P" s
e

"PARAMETERS" : {

"Dispersion”: { 4
. "COLUMN_INDEX™: "1" ‘(_':
}l .A
“Sample Provider™: { ~
 "COLUMN_INDEX": "0" i

b
"EFFECTS™: [..] // ..-

] JSON

@ENM
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Data sources 3. SQL database

(e.g. caNanolLab) A :

MySQL dump provided to eNanoMapper K%K National Cancer Institute

e Domain model class names and
attributes
https://cdebrowser.nci.nih.gov/CDEBrowser/

e Definitions for caNanolLab concepts are
maintained in the NCI Enterprise
Vocabulary Services
https://ncit.nci.nih.gov/ncitbrowser

e Code: https://github.com/NCIP/cananolab

i

_______

Mapping into eNanoMapper data model

L ESEL BEL R B SRR S LR e )

2 February 2016 @ &NM
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https://cdebrowser.nci.nih.gov/CDEBrowser/
https://ncit.nci.nih.gov/ncitbrowser
https://github.com/NCIP/cananolab

— L o

eNanoMapper data format
conversion

Generic Excel JSON

Parser

isa-api

}

ISA-TAB |-

.

ISA-JSON 3
S,
A

OECD HT

ISA-TAB

BAO, |
linked ISA,

¥ v ese ’
®
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ISA-TAB: Susanna-Assunta Sansone et. al., Toward
interoperable bioscience data, Nature
Genetics 44, 121-126 (2012)

* Version 1 (Nov 2008)
e Data is described in 3 layers
* Tab delimited format (*.txt and *.xIs/xIsx)

* Only meta data is stored

[
investigation

high level concept to link : |
related studies === e Lt
SIRIESIML] ¢

the central unit, containing

* Pointers to the data files

* Ontology references

* Additional configurations

 Version 2 (2015)
* (under development)
e ISA-JSON (2015)
* (under development)

2 February 2016

information on the subject
under study, its characteristics
and any treatments applied.

a study has associated assays

assay
test performed either on
material taken from the
subject or on the whole initial
subject, which produce
qualitative or quantitative

measurements (data)

data

pointers to data file
names/location

external files in
native or other for-
mats




e (Investigation file)

A

TR RS I T W ST I S

L KE B

14
15
16
17
18
19
20
21|
22|
23|

24

2 Februa

OMTOLOGY SOURCE REFERENCE
Term Source Name

Term Source File

Term Source Version

Term Source Description
INVESTIGATION

| Investigation Identifier

| Investigation Title

|Investigation Description

| Investigation Submission Date

| Investigation Public Release Date

Comment [Created with configuration]
Comment [Last Opened With Configuration]
Comment [Owning Organisation URI]
Comment [Consortium URI]

Comment [Principal Investigator URI]
Comment [Investigation keywords]
INVESTIGATION PUBLICATIOMNS
Investigation PubMed ID

Investigation Publication DOI
Investigation Publication Author List
Investigation Publication Title
Investigation Publication Status

Investigation Publication Status Term Accession Mumber

ry 2016

CHEBI
http://data.bioontology.org/ontologies/CHEBI
78

Chemical Entities of Biological Interest Ontology

Bll-I-1
Growth control of the eukaryote cell: a systems biclogy study in yeast
Background Cell growth underlies many key cellular and developmen
4/30/2007
3/10/2009

isaconfig-default_v2013-02-13

17439666

doi:10.1186/jbiols4 v
Castrillo 11, Zeef LA, Hoyle DC, Zhang N, Hayes A, Gardner DC, Cornell I‘;‘, ._
Growth control of the eukaryote cell: a systems biclogy study in yeast).
indexed in Pubmed
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(study and assay files)

T A [P,
L

Investigation consists of one or more studies

Study Person Roles Term Source REF
Comment[Study Person REF]

STUDY :
Study Identifier BIl-5-2 ; %
Study Title A time course analysis of transcription response in yeast treated with

Study Description Comprehensive high-throughput analyses at the levels of mRNAs, proi_ =
Comment[Study Grant Mumber]
Comment[Study Funding Agency]
Study Submission Date

Study Public Release Date

4/30/2007 pointer to the study file

=

Study File Name s_BII-5-2.txt A

STUDY DESIGM DESCRIPTORS T %

Study Design Type time series design -

Study Design Type Term Accession Number http://purl.obolibrary.org/obo/OBI_0500020

Study Design Type Term Source REF OBl B

STUDY PUBLICATIONS pointers to the assay files

Each study contains one or more assays / _, j

STUDY ASSAYS
Study Assay File Mame a_metabolome.txt m a_transcriptome.txt
Study Assay Measurement Type metabofi ing mﬁ!m:—:xpressinn profiling transcription profilin

Study Assay Measurement Type Term Accession Number http://purl.obolibrary.org/obo/OBI_00 http://purl.obolibrary.orgfo 42

BENM

eNanoMapper
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The Experimental Graph

Characteristics Factor Value pr *
[organism [limiting nutrient] \‘
&

O

Processed by k‘
Source name Sample Name

Protocol REF ~r

Characteristics » Factor Value
[strain] Protocol Parameter [rate]

‘ Unit
¥ L3t
4 3
Source Characteristics Characteristics Protocol Samp|e Factor Value Factor
Name [organism] [strain] REF Name [limiting Value

nutrient] [rate]

culturel Saccharomyces  FY1679 C-0.07- carbon 0.07
cerevisiae aliquotl

o o

culture4 Saccharomyces  FY1679 N-0.07- nitrogen 0.07 |/hour
cerevisiae aliquotl
culture5 Saccharomyces  FY1679 N-0.1- nitrogen 0.1 |/hour

cerevisiae aliquotl



ISA-TAB-Nano

The ISA-TAB-Nano project is an effort of the

National Cancer Institute (NCI) National Cancer NCI Wiki ‘
Informatics Program (NCIP) Nanotechnology B <
Informatics Working Group (Nano WG) STUY;ILE

+ |SA-TAB-Nano site

https://wiki.nci.nih.qov/display/ICR/ISA-TAB-Nano
 ISA-TAB-Nano templates to create ISA-TAB-Nano files
+ Template glossary for definitions

+ Example files

+ Publications

» BMC Biotechnology 2013, 13:2
http//www.biomedcentral.com/1472-6750/13/2/abstract

» Commentary Nature Nanotechnology 2013, 8, 73-74
httpJ//www.nature.com/nnano/journal/v8/n2/tull’nnano.2013. 12 html

b H natine ome of the bullding blocks of nuclelc ackds, in this ( thee y/CS8/
3 v s 4 . ‘ VW.
2 February 2016 @&NM
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ISA-TAB-Nano

Material M is comprised of A, B, and C

Material Source Name
M-lab-1
M-lab-1
M-lab-1
M-lab-1
M-lab-1

M-lab-1

2 February 2016

Material Name

M

> =2 =

A:B

A: C

Material Constituent  Material Linkage Type

covalent linkage

covalent linkage

\

Material M is comprised of A, B, and C f

within Material M, A and B are linked and ;
A and C are linked

BENM

eNanoMapper
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ISA-JSON project ISa

https://github.com/ISA-tools/isa-api 5

i =
 Under development by Oxford ¢ eNM —ISA-Tab team

group and collaborators meeting May 2015 (EBI)
 Python based ISA API library * |SA-Tab hackathon July 2015 *
 New data format based on  eNM- ISA-Tab team virtual :
JSON describes the ISA meeting Nov 3 2015
experimental graph * ISA Working group
— More efficient data storage than teleconference Dec 9 2015

the TAB delimited ) i
 Active collaboration on
* Full support of the old ISA-TAB github 4

format (v.1) . — schema, issues, code

* New extended ISAv.2  isatools e

M .

@&NM

eNanoMapper
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ISA-JSON schemas

El assay_schema.json

E) comment_schema json

E) data_schema json

E) factor_schema json

E) factor_value_schemajson
——

E) material_attribute_schema.json

E] material_schema.json

El ontology_annotation_schema_json

E) ontology_source_reference_schema json

B organization_schema json

E) parameter_schema json

B person_schema.json

B process_schema.json

EY nrrtnrnl crblanta ionm

https://github.com/ISA-tools/isa- P
api/tree/master/isatools/schemas/isa_model_version_1_0_schemas

e

[ g
isatools

L §

’

"$schema": "http://json-schema.org/draft-84/schema”,
"title”

"description"

"I5A investigation schema”,
"J50N-schema representing an investigation in the

IS4 model™,

"type" "object”,

"properties” : {
"identifier" "string" I,

"title"

"description”

I "type"
{ "-t:ll"pE" "Str'ing"}:
[ "type"
"submissionDate" : { "type"
I “type"
"commentCreatedWithConfiguration” : {
"ErefT
"name":

"string”},
"date-time"},
"date-time"},

"string", “format”
"publicReleaseDate” "string", “"format”
"comment_schema.json#",
"Created With Configuration™
Fa
"commentLastOpenedWithConfiguration” : {
"ErefT
"name":

"comment_schema.json#",
"Last Opened With Configuration”
Fa
"ontoleogySocurceReferences” @ {
"type"™ "array",
"items" : {
"Sref": "ontology_source_reference_schema.json#”

¥s



eNanoMapper:

ISA-JSON material extension

‘ o | Tis ey | Pull requests Issues Gist L +. @-
¥ enanomapper / isa-api @ Unwatch ~ | 18| | o star | 0 | ¥Fork |2 \
forked from ISA-toolsfisa-api
S >
<» Code Il Pull requests o Wiki 4~ Pulse lsli Graphs 1} Settings
| Branch: master ~ | isa-api / isatools / schemas / isa_model_version_1_0_schemas / material / | New file | Find file | History ., *
This branch is 8 commits ahead, 149 commits behind ISA-tools:master. i1 Pun request Compare
[F} ntk73 added constituent_schema json Latest commit 951717 on Dec 16, 2015 %
=] constituent_schema_json added constituent_schema_json a month ago
[E) material_schema.json Added basic properties of material json-schema a month ago
© 2016 GitHub, Inc. Terms Privacy \Qgbe Contact Help O Status APl Training Shop Blog About Pricing i
£.7
Wi
(] o [ »~
Contributing new JSON schema corresponding |

to ISA-TAB-Nano
material file

extension to isa-api
(under development
by eNM team)

2 February 2016 v
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[J] Assay.java

[J] Comment.java
[J] Component.java
[J] Datajava
[J] Factorjava
[J] FactorValue.
S peaionis
[J] Materialjava

[J] MaterialAttribute.java

java

[J] MeasurementTypejava
[J] OntologyAnnotation.java
[J] OntologySourceReference java

[J] Organization.java
[J] Parameter.java
[J] Person.java

[J] Processjava

[J] Protocol java
[J] Publication.java
[J] Rolejava

[J] Samplejava

[J] Valuejava

2 February 2016

eNanoMapper:

ISA (v.1) Java cl

b m Investigation.java

b G Investigation

o commentCreatedWithConfiguration

commentLastOpenedWithCenfiguration
description
identifier
ontologySourceReferences
people
publications
publicReleaseDate
studies

submissicnDate
title

e o 0 0 0 0 0 ¢ O O

¥ [J] Study.java
v® Study

@ Ass5ays
description
identifier
people
processSaguence
protocols
publications
publicReleaseDate

samples

SOUFCEs
studyDesignDescriptors
submissicnDate

title

e ¢ 0 ¢ 0 e 0 0 0 0o 0 @

V.
public class Study {

dSSesS

@lsonProperty("identifier")

public String identifier;
@lsonProperty("title")

public 5tring title;
@lsonProperty("description™)
public String description;
@lsonProperty{"submissionDate™)
public Date submissionDate;
@lsonProperty{"publicReleaseDate™)
public Date publicReleaseDate;

@lsonProperty("commentCreatedWithConfiguration™)

public Comment commentCreatedWithConfiguration;
@lsonProperty("commentLastOpenedWithConfiguration™)

public Comment commentlLastOpenedWithConfiguration;
@lsonProperty("ontologySourceReferences")

public List<OntolegySourceReference> ontologySourceReferences = new A
@lsonProperty("publications")

public List<Publication> publications = new Arraylist<Publication=(};
@lsonProperty("people™)

public List<Persons> people = new Arraylist<Person=(};
@)sonProperty("studies")

public List<Study> studies = new ArraylList<Study>();

/

@lsonProperty("identifier")

public 5String identifier;
@lsonProperty("title")

public String title;
@lsonProperty("description™)
public String description;
@lsonProperty("submissionDate")
public Date submissionDate;
@lsonProperty("publicReleaseDate")
public Date publicReleaseDate;
@JsonProperty{"publications™)
public List<Publications publications = new Arraylist<Publication=();
@lsonProperty("people")

public List<Person> people = new ArraylList<Person=();
@lsonProperty("studylesignDescriptors")

public List<OntologyAnnotation> studyDesignDescriptors = new ArraylList<Ontolo
@lsonProperty("protocols")

nubhlic | 1ist<«Protaocaol= nrotocols =

new Arrovl 1et-Protocal ="



Automatic conversion to/from

ISA-JSON/ISA-TAB (under development)

:Substnnce metadata

,,,,,,,,

- NSC Excel

- | j 1 E m
s | 1 resman
—— A ST S e e “:'_"_ JSON

Y o wur 0
€ - C 8 hupsy/apps.ideaconsult.net/enanomapper/ui

-QM Search ¥ Nanomaterials *  OpenTox ™  Help *

ISA TAB l
ISA JSON

Welcome to eNanoMapper prototype database

Search nanomaterials
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Searchability

-@Ebluhﬂr Search - Nanomaterials ~ OpenTox ~

Help

Welcome to eNanoMapper prototype database E

for ial safety i

Search nanomaterials

Tio2 Search

Search, browse, upload

Help: Nanomaterials
_ . .0 ) )
Search nanomaterials | Search nanomaterials iz 2 Especliaseloy
by identifier [: ] by physchem Search nanomaterials substances @ See doi10 3760minanc 6165 .
p Search nanomaterials arameters or by composition o
by citation i ] biological effects o
=
Browse Data import @ ‘
Free text search ‘@ nanomaterials and Supported import formats:
studies @ 0EcD HT@® Excel
Data exchange via REST spleadsheehaﬂ " 4
a2 @ .
=

eNanoMapper FP7 #604134. This project has received funding from the: IR

BENM

eNanoMapper
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#  Search substances by endpoint data - Hit list S

Update results
| i ise | Download | - ielo - |
¥ P-Chem

= @4.1. Appearance (S) [1] = Showing from 1 to 10 in pages of | 10 ¥ | substances + Previous Next |» *

o @ 4.26. Nanomaterial crystallite and
grain size (S) [105] Substance Name Substance Substance Public Reference Owner Info
) g 4.27. Nanomaterial aspect ‘ UuID Type name substance
ratio/shape (5) [9] UuID %

u 4.28. N terial ifi . - o
o rface aren (o) ras] o C O Limbach2005 NM1 | MWKI-7998402c.. = ENM_0000006 Ce02 I | NWKI-709849%c.. NanoWiki =~ Composition = Ce02 :
, , -1- ® ® DATASET = NanoWiki
o @ 4-29. Nanomaterial zeta potential
(S) [249] 2 Has_Identifier = 161

o @ 4.30. Nanomaterial surface SOURCE = Limbach2005

chemistry () [368] Composition name:

Y@ Elﬁl- Nanomaterial dustiness () Composition UUID:  NWKI-7998492¢-3902-3cc2-9fa2-cdfae53cfc02
Purity of IUC
(%] 4.5, Particle size distribution
(Granulometry) (5) [513] Substance: 3
Endpoint name Units Type N Name EC No. CAS No. Typical Concentration ranges Structure 9
PARTICLE SIZE concentration
Core & Ceo2 1306-28-2 0 % [w/w) 0 % [wiw) 0 % [w/w) Also 0 y
Enter endpoint value contained \\b _‘..:
== ¥ = ¥ Ca -
0 &0 in... LE y
-
v ~
b Tox (0]
Update results
Search: - o
’_I'V” | - L e L 1L PR IR e pwe . L susuLUY | e PEEErnL e e, T UL — s !_:

T W o .

HENM

eNanoMapper
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Chemical similarity is a pivotal
concept in cheminformatics,
encompassing a variety of
computational methods
guantifying the extent to which
two chemical structures resemble
each other.

There is not yet a standardized
approach for NM similarity,
however a number of attempts for
NM grouping and read across have
peen-published recently.

¥ 3 A g

A | Search structures and associated data

Exact structure

Similarity

Substructure  URL (I Filter by substance

05 ¥| |G(N)GCCCC p

e e

Showing from 1 to 3 in pages of | 20

Diagram
-
L
-3
-3 NSNS
&

¥ entries 4 Previous Next b

CasRN | EC number | IUCLID 5 Ry Names Trade Name - | [UPAC name SMILES
FC8Y-97.._| Octadecylamine, - - NCCCCC...
L] octadecan-1- ®
amine|REYJJPSVUYRZGE-
UHFFFAQYSA-

N|InChi=1S/C18H38N/C1-
2-3-4-5-6-7-8-8-10-11-12-
13-14-16-16-17-18-19/h2-
19H2,1H3[stearylamine] -
octadecanamine

Filter.
Std. InChl key Std. InChl = REACH registration date Similarity
REYJJPSVUYRZGE- | InChI=18. - 072
UHFFFAQYSA-N ]

ESpmess

Showing from 1 to 4 in pages of 20

¥  substances 4 Previous Mext b

Filter...

Type Public name Reference Contained
4 Name uuID substance inas
uuID
L= 540.HDA FCSy-0e... NPO_1892 S40.HDA FCSV-9a... Protein Corona Fingerprinting matingﬂ
] 8 ® Predicts the Cellular Interaction of
Gold and Silver Nanoparticles.csv
=Z-= G60.HDA FCS¥-ac... NPO_401 G60.HDA FCSV-50... Protein Corona Fingerprinting Classification = Cal cnatinga
] ® ® Predicts the Cellular Interaction of
Gold and Silver Nanoparticles.csv
-3- G15.HDA FCSV-c4f... NPO_401 G15.HDA ECSV-50... Protein Corona Fingerprinting Classification = Cationic cnatingﬂ
] ® ® Predicts the Cellular Interaction of
Gold and Silver Nanoparticles.csv
=d= G30.DDT@HDA | FCSV-cb... NPO_401 G30.DDT@HDA | FCSV-50... Protein Corona Fingerprinting Classification = Cationic cnatingﬂ
] ® ® Predicts the Cellular Interaction of
Gold and Silver Nanoparticles.csv
FCSV-Ob... | 6-Amino-1-hexanethiol - - NCCCCC... | WYYXDSQOPIGZPU- | InChI=1S.. | - 0.62
-] ® UHFFFAQYSA-N ®
b
e z ™

(B ENM
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e

Substances / Materials representation

S *

*  NanoParticle Ontology (NPO): a Nanomaterial (NPO_199) is an \‘
equivalent class to chemical substance (NPO_1973) one of (nano-object, I
nanoparticle, engineered nanomaterial, nanostructured material, y
nanoparticle formulation). The chemical substance itself is a subclass of a Ee
chemical entity (NPO_1972).

e REACH Guidance: “Chemical substance, a material with a definite §
chemical composition”. The definition of a substance encompasses all
forms of substances and materials on the market, including |
nanomaterials; and may have complex composition. *

o

* IUPAC: “Matter of constant composition best characterized by the
entities (molecules, formula units, atoms) it is composed of. Physical
properties such as density, refractive index, electric conductivity, b
melting point etc. characterize the chemical substance” f.i-:-i-

2 February 2016
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Material composition

_@%M Search v Nanomaterials * OpenTox * Demo ~ Help *

Showing from 1 to 1in pages of substances «f Previous MNext | Filter... ‘

" Substance Substance UUID Substance Type Public Reference Owmer Info
Name name substance UUID "
8 -1- G15.AC ECSV-be77c03d-... nanoparticle G15.AC FCSV-50ccad21- .. Protein Corona Fingerprinting Predicts the Classification = Anionic y L
- -] ] Cellular Interaction of Gold and Silver
Nanoparticles.csy

Composition name:
Composition UUID: FCBV-bc77c03d-4e75-3fab-bb3d-17b983663819

Purity of IUC Substance: %

Type & Mame EC No. CAS No. Typical concentration Concentration ranges Structure

Coating & (Zrp-2-Acetamido-3- 0 5 v 0 % ) 0 % ) Also contained

Sulfanyl Fropansic e

Acid, Pwkskimoes pyia- L
— ° hd
M, Inchi=15/C5hBno3s/C1- . o

HTIE-H2-

10}5{E)8/H4, 10, 202, 1h3,
(H.B.THH, BN T4/MOIST,
(2r-2-Acetamido-3-
Sulfanylpropancic Acid,{2r)-2-
Acetamido-3-Mercapto-
Propionic Acid, {2112
Acetamido-3-
Mercaptopropanaic Acid,N- 2
Acetyhl-Cysteine .

GCore & [Au] D 9% ) 0 % owm) 0 % owm)

d

Au

2/2/2016 E——
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Free text search supported by
ontology annotated database

e Several technical options available

-@M Search v Nanomaterials ~ OpenTox v Demo v Help »
A Free text search © Al ® Endpoint © Protocol © NM type [size Searcn |

Endpoint © Protocol ® NM type Search
Substances I Advanced search I Download
‘Ontology supported free text
search

Term 4 & Related to 4 Hit relevance Find studies UNDER DEVELOPMENT

a

b 4 5 ¥ Free text search i ] with query
NPO 1694 PARTICLE SIZE.D90 PC GRANULOMETRY 65.103 by endpoint Related to ¢ Hit relevance Find studies expansion 0 baseaon the

NPO 1694 Core size GRANULOMETRY 55.203 by endpoint - o etlanoMapper ontology and

NPO 1617 ENM 9000006 12.363 by substance annofated database entfis.
NPO 1694 PARTICLE SIZE GRANULOMETRY 45.119 by endpoint type The resuts e soed by it

NPO 1915 Intensity Mean Hydredynamic Diameter GRANULOMETRY 34.528 by endpoint NPO 1486 12.363 by substance relevance @

NPO 1915 Number Mean Hydrodynamic Diameter GRANULOMETRY 34.528 by endpoint type The free text search finds
NPO 1800 NPO 1542 12.363 by substance ontology annotated database

entries (e.g. protocols and
NPO 1915 Volume Mean Hydrodynamic Diameter GRANULOMETRY 34.528 by endpoint type endpoints in the second column).
NPO 1800 NPO 1544 12.363 by substance

The last column is a link leading

NPO 1915 Z-Average Hydrodynamic Diameter GRANULOMETRY 23.676 by endpoint type to a list of studies.
NPO 1916 NPO 1548 12.043 by substance

Average Length GRANULOMETRY 10.044 by endpoint type
CHEMINF 000416 Density GRANULOMETRY 10.044 by endpoint NPO 1550 12.043 by substance

Diameter GRANULOMETRY 10.044 by endpoint
NPO 1915 MASS MEDIAN AERODYNAMIC DIAMETER GRANULOMETRY 10.044 by endpoint

MASS MEDIAN DIAMETER GRANULOMETRY 10.044 by endpoint

-

Search for “size”

2 February 2016 T - . @
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The search quality depends

on ontology annotation

/[ d3js example

How to annotate

&«

Contributions of the data sets

— Data model supported (minimal)

— Manual annotation

— Parser supported annotation

— Automated heuristics

Entries to be annotated

— Material types

— Assays

— Endpoints

— Protocol parameters
— Experiment factors

— Experiment results

— Units

— NM providers,

— NM identifiers, etc.

2/2/2016

Summary based on
assay annotation

x \ .

€ | [3 enanomapper.github.io/ambit.js/example3.htm

Summary
based on
material

annotation

Row Labels

4.1. Appearance

4.26. Manomaterial crystallite and grain size
4.27. Nanomaterial aspect ratio/shape
4,28. Manomaterial specific surface area
4,29, Manomaterial zeta potential

4.30. Nanomaterial surface chemistry

4.31. Nanomaterial dustiness

4.5. Particle size distribution (Granulometry)
7.2.1. Acute toxicity - oral

7.6.1. Genetic toxicity in vitro

7.7. Carcinogenicity

7.99. Toxicity (other)

8.100. Proteomics

BAO_0002167. Genotoxicity Assay
BAO_0002993. Cytotoxicity Assay
BAO_0003009. Cell Viability Assay
NPO_1709. LDH Release Assay

Grand Total

¥ | P-CHEM

1281

TOX

ideaconsult.net/enanomapper/substance/TUCS-5F313d1f-4123-499c-abbe-ac18642e2471",
f2is007-46e. s50e 9722 oopatebonazo”

ult Ltd. / Sofia / Bulgaria”,
15414120495 -abbe-ac18e42e2471"
d Carbon Nanotube (/\u[m), synthetic graph)te in tubular shape”,

i-Walled Ca b Nanotubes (MWCNT), synthetic graphite in tubular shape”,
one constituent substance
7
bps . ideaconsult.net/enanomapper/query/compound/search/all?search=null”

" 10,

ult. net/en

. 1dea mapper/substan
3196 11 6 7d 3977 5

ce/FCSV-be77c@3d-4e75-3fab-bb3d-17b983663819", N‘\

20 -eb74d4924319" |
ingerpr: g redicts the Cellular Interaction of Gald and Silver Nanopar
200 7 Bsd 4 75 3f b-| bbsd 17b983553819
6 |-
833

T

@&NM .

eNanoMapper
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Free text & faceted search

(under development)

N

Search v Nanomaterials ~

Eesnin

OpenTox ~

Help ~

Qauest] Log out

& . Search

Current Selection

Search

NM-111 [JRC2011 NM-111]

remove all 3
(x) substanceType:NPD 1373 OR substanceType:NPO 1485 OR NPO 1542zinc oxide nanoparticle
substanceType:NPC 1542 & NPO_1709. LDH Release Assay (5] [6] % cell viability = 102.057978 more
ix) endpointeateqoryBAC 0002167 SECTICN OR
BAO_0002993. Cytot ity A 20 =
endpointeataqoryBAC 0002893 SECTION CR i ytotoxicity Assay [20] TNF (ng/ml) = 13.771562 more
endpointcateqory:PC_GRANULOMETRY SECTION s 4.5, Particle size distribution
aw 4.5. _
e PARTICLE SIZE = 34 more
Sources
f@n 4.26. Nanomaterial specific surface area  spreiFic SURFAGE AREA = 250 more
NanoWikj sz-1 S - -
Nanomaterial type SiOz2 [Zhang=zo013 M17]
ENI_S000006 Metsioxide NPQ 1373 NPC_1486 NPO 1373 nanomaterial PC_GRANULOMETRY SECTION PARTICLE SIZE study
PO 1544 NPO 1548 neo 1sso NPo 1802 NNPO 401 |
PARTICLE SIZE = 13.5 more v
.
SiO=2-2z00 [Rancanzo1z M3]
Assay type NPO 1373 nanomaterial PC_GRANULOMETRY SECTION PARTICLE SIZE study
ASPECT RATIO SHAPE SECTION BAC DO02167 SECTION BAC DO02003 SECTION PARTICLE SIZE = 190 mare |
BAO 0003009 SECTION NPO 1709 SECTION |
PC GRANULOMETRY SECTION 5
SPECIFIC SURFACE AREA SECTION SURFACE CHEMISTRY SECTION ASPBOF [Docterzo 14 M4]
ZETA POTENTIAL SECTION
NPO 1373 nanomaterial PC_GRANULOMETRY SECTION PARTICLE SIZE study
Protocols
N . ) PARTICLE SIZE = 30.6 more
DLs ELISA / TNFE-I+ release in culture medium
Fpg-2Dmodified Comet Assa . .
Endpoint TiO=2 [Shizo12 NM1]
NFO 1486 terial PC_GRANULOMETRY SECTION PARTICLE SIZE study
Dha in Tail Mass meDian asroovianic oiaveter PARTICLE SIZE fanomatena =
T ! PARTICLE SIZE = 20.2 more 4
Results 1
.
References ZnO [Kimzo1z2 NMz]

http-//dx doi.org/10.1002/smil.201002366
hitp//dx.doi.org/10.1016/.envpol. 2008.11.004
http://dx.doi.ora/10.1021/es9016975
htip/idx.doi.org/10.1021/j2309812z
hitp.//dx doi.org/10.1021/nn2021056 httpiidx.doi.org10.1021/mn202116;
http-//dx doi.org/10.1021/nn30100&7
hittp//dx doi.org/10.1021/nn301622n
http://dx.doi.org/10.1021/tx800289z
htipuiidx doi.org/ 0 1080/1093452060096617 7

bt Ay Ami el A0 ARTA fim e

NPO 1542 nanomaterial PC_GRANULOMETRY SECTION PARTICLE SIZE study

PARTICLE SIZE = 50 more

NM-110 [JRC2011 NM-110]

NPO 1542 nanomaterial PC_GRANULOMETRY SECTION PARTICLE SIZE study

BABTICLE SI7E — 4RO oo

Comments welcome at
https://github.com/enanomapper/data.enanomapper.net/issues/8
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Semantic search

i o S

BioAssay Ontology
=== I—-----J

Multiple
Input
formats

= "-'"H »—»1 C )

Al
Semantic formats
RDF/XML
N3

e JSON LD
riple store

4007 ] SPARQL
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Tailored interfaces

* Application Programming Interface (API)

\
L
AR e,
i
> -

“?,-d?-f\

* Use the API to e
— Develop user interface(s) "

— Communication with modelling tools
— Integration with databases

"‘I‘ g /{\1 ,

& . .
. T = o
N . - - i~ = - w R
b~ Ly 1 ol "

) :
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eNanoMapper DB implementation

Application Programming Interface

P AR [ R

C' [ enanomapper.github.io/ambit.js/example5.html nitps-//apps i api_key Explore
ENM sizes eNanoMapper prototype database API )
AMBIT REST web services 2.7.2 [with enanomapper profile]. More at https://apps.ideaconsult.net/enanomapper o
Terms of service
Contact the developer 3
License |
algorithm : OpenTox Algorithms service Show/Hide | List Operations | Expand Operations | Raw
bundle : Datasets of substances Show/Hide | List Operations | Expand Operations | Raw o
compound : OpenTox Chemical Compounds service Showskide | List Operations | Expand Operations | Raw v
q dataset : OpenTox Dataset service ShowHide | List Operations | Expand Operations | Raw -
feature : OpenTox Feature service Show/Hide | List Operations | Expand Operations | Raw
model : OpenTox Prediction Models service Show/Hide | List Operations | Expand Operations | Raw
property : Chemical substances Properties service Show/Hide | List Operations | Expand Operations | Raw
a query : Queries Show/Hide | List Operations | Expand Operations | Raw ’
| r -I | T r | 1
o 50 100 150 200 250 200 350 400 compound : Chemical structures search ShowsHide | List Operations | Expand Operations | Raw
substance : Substance search Show/Hide | List Operations | Expand Operations | Raw
JSON reply
substance : Chemical Substances service Show/Hide | List Operations | Expand Operations = Raw
p TstudyTr [ (28 /substance List substances
{
q "upuid”: "MWKI-830940938c-b3b6-45d1-8660-bScddezob3se”, /substance 1mport substance(s) and studies
= i /substance/{uuid} Get a substance
"uuid”: "MWKI-db562888-5236-327a-bE13-6775C437385"
: (=8l /substance/{uuid}/composition Get substance composition .
.
::;: gwgkA.E 5d3-c55d-3253-3240-5358630857da" (28 /substance/{uuid}/structures Get substance composition as a dataset
4 (€30l /substance/{uuid}/study Get substance study
"Et‘tp. Jfd%.doi.org 18,1875,/ pRas . Bse2s7E18s ", [(38 /substance/{uuid}/studysummary Get study summary for the substance 3
e, Yoy
| TownerTs UPHAST substanceowner : Substance owners Show/Hide | List Operations | Expand Operations | Raw 1
i " "fiﬁﬁiil;;;cﬁy--, S task : OpenTox Task service (asynchronous jobs) ShowrHide | List Operations | Expand Operations | Raw 2
“category™: { el
“code™: "PC_GRANULOMETRY_SECTION™,
~£itle": 4.5 Particle size dictribution (Granulometry)” [ sase urL: https://apps.ideaconsult.net/enanomapper/api-docs , et version: 2.7.2

1, dpoint”: "Primary Particle Size”, /"ﬁ: —.L\ i ‘J
— eNanoMapper database is based http://enanomapper.github.io/API/

on the open source project y
BENM

eNanoMapper
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WP4: Descriptor calculations (uses API to
retrieve DB data and store back results)

: . i
Image-derived Descriptors s

Quantum Mechanical Descriptors using MOPAC
Gene Ontology Descriptors

CDK Descriptors Yool

& C | [ https://apps.ideaconsult.net/enmtest/ui/_dataset?dataset_uri=https%3A%2F%2Fapps.ideaconsult.neth2Fenmtest¥%2F dataset’2F39%3 Ffeature_urisk5B%S D%3Dhttps%253A%252F%252Fap... 17| & o
«
R i Apps 7 Bookmarks [ Saveto Mendeley | + Flipit [L] Nano [ Great Websites [ Server Serup (L] WirelessRouter [] Sensor @ Apple @ iCloud [[J Facebook 9 Twitter [ Travel [ Web Services [ Metabolomics 7 Wikipedia €

Ll H@ENM Search ¥ Nanomaterials *  OpenTox*  Demo~  Help *
eNanoMapper

Imag

ome - Datasets = Dataset browser ' https://apps.ideaconsult.net/enmtest/dataset/39?feature uris...

| Identifiers | Names I Calculated | Other

@ FINAL HEAT OF FORMATION

# NO. OF FILLED LEVELS® # TOTAL ENERGY® 0 # IONIZATION POTENTIAL® # ELECTRONIC ENERGY®
* # CORE-CORE REPULSION® # MOLECULAR WEIGHT® @ EHOMO® ¥ ELUMO@
Before filter applice
Showing from 1 to 1 in pages of 20 v entries 4 Previous Next b
Diagram NO. OF FILLED LEVELS = TOTAL ENERGY FINAL HEAT OF FORMATION IONIZATION POTENTIAL ELECTRONIC ENERGY CORE-
CORE REPULSION
Averag Ni—0—Ni 88 -7060.669 1672.661 3.898 -59148.238 52087.566
2
2 0
3 -1-
4 ] Ni==0—Hi
5 |
o i
=
8 o B
9 626 100 92.083 0.928 Minor
10 790 100 103.983 0.918 Major
11 787 100 105.397 0.890 Integrated Density
12 %69 100 116.640 0.911 Kurtosis eNanoMapper
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WP4: A service to transform the data into
ready-to-model-form B

[ NsNs] |7 CalculatedDescriptorsWorkFlow3.xlsx w i ; ’
PEHCOEHE $ LD @0 3-4-F B0 d# i @
# Home | Layout | Tables | Charts | SmartArt | Formulas | Data | Review | ‘."
Edit Font Alignment Number Format .
=, @A - ECalmri ®ody)  |r[11 [r| As|A- = 5| |abcr | SPWrapText~ |General - :g Normal Bad Good oee o
e (P e~ (B[ 1B O (DA BEEEH EER e oo, E= oo ;
clo :AQ x| mtp‘ffenant;mapper‘ntua.gn'lmageRepoflO‘3109_{?435390 R "c.;":";z Japps ideaconsult.net/enmtest substanceowner/XLSX-021€69c9-4fa3-3eTe-b2b7-871 4
- - 7 Apps Bookmarks Save to Mendeley +Flipit [ Nano [ Great Websites (] Server Setup (] WirelessRou |
1 |EndpointCategory InChl PC_GRANULOMETRY 2 &ENM = = £ == IL N—
3 [Protocol TEM -@ Search *  Nanomaterials ©  OpenTox ™  Demo ™  Help ~ \ [
3 [Guideline d01:10.3109/17435350.2014.93 A Substarces Subsiances perourer Datass L
4 |type_of_study
5 type_of_method TEM | Identifiers | Names | Substances | Data B Beort | § '
6 |data_gathering_instruments Philips/FEI CM200 TEM (Hillsbo ainae i <t o8 unselect o
7 |Substance owner doi:10.3109/17435390.2014.93 —
8 |Endpoint Showing from 110 2inpagesof 20 4 entries 4 Previous Next b 20nm
9 |Cell Human keratinocyte cell line (H Diagram 150UID Names 2 source PDB CRYSTAL STRUCTURE IMAGE
I NIO 15/Ni.O http://enanomapper.ntua.gr/in XLSX-b2. v203 d0i:10.3100/17435390.2014.930195 \apper.ntua gr/pdbRepo/1010587MercuryY203.pdb http/enanomapper.ntua QoA PPo/10.3109_17435390.2014.930195/Yttrium _Y_P.png
11 |y203 15/30.2Y/q3*-2;2*+3 |http.//enanomapper.ntua.gr/in | =
XLSX-bd. NIO ol:210.3109/17435390.2014.930195 hitp://enanomapper.ntua.gr/pdbRepo/17002-ICSDNIO.pdb http: ntua o/ 109_17435390.2014.
]
. . . . =23
The conjoiner in this
example converts 3
compound:
heterogeneous data of o
metal oxides (image and URI: "https://apps.ideaconsult.net/enmtest/substance/XLSX-b2a6a8e9-a7d4-349c-9fcc-df05356a508d"
) b
crystal structure) into a values:
dataset ready for { - - - - -
dataset rea y (0 http://app.jagpot.org:8080/jagpot/services/feature/image+average+particle+angle: 149.23083,
m d I-n http://app.jagpot.org:8080/jagpot/services/feature/image+average+particle+area: 8803,
oaeli g 9 http://app.jaqpot.org:8080/jagpot/services/feature/image+average+particle+area_fraction: 43.979816,
http://app.jaqpot.org:8080/jagpot/services/feature/image+average+particle+aspect_ratio: 1.3006951,

http://app.jaqpot.org:8080/jagpot/services/feature/image+average+particle+circularity: 0.34530884,

| BENM
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https://apps.ideaconsult.net/enmtest/substance/XLSX-b2a6a8e9-a7d4-349c-9fcc-df05356a508d

Py .

The need of integration

. is not unique for nanomaterials_u |

e 2005: “Integrated Informatics in Life and 3\
Materials Sciences: An Oxymoron?” *
* C(Calculations, Descriptors, Statistics, Models o
* Data (substances, chemical structures, properties, predictions) ;

* Approaches toward integration:

* Workflow management systems
» Standalone container applications (chassis)
* Web services, web mashups

* Index —time integration vs query-time integration : ‘
* Gilardoni, F., Curcin, V., Karunanayake, K., Norgaard, J., & 78
Guo, Y. (2005). QSAR Combinatorial Science, 24(1), 120-130.

' GENM

eNanoMapper
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Chemical /Toxicogenomics DB
(no explicit NM support)

Pub@ﬁm

ChEMBL

D ArrayE

F:: ‘Nracoe
'\ HJ wAW LS |

EURODPEAM CHEMICALS AGENCY

2/2/2016
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NM: Carbon nanotube assays
>200 fullerenes; metal oxides; silver nanoparticles;
colloidal gold nanoparticles, etc.
HTML, REST API, Bulk download

NM: Fullerenes , Metal oxides
HTML, REST API, Bulk download

.

Gene expression data
NM: carbon nanotubes, quantum dots, graphene
oxide, zinc oxide, silver and gold nanoparticles.
HTML, REST API, Bulk download

Comparative Toxicogenomics Database
Includes nanomaterial related data. HTML

R

The ECHA Dissemination site. Registered chemical
substances under REACH, mcIudmg NM. HTML only

R 38@&NM

eNanoMapper
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BIG DATA LANDSCAPE, VERSION 3.0

Infrastructure Analytics Applications
edis p = databricks P 3% o B re. =
g =u= WBred £ HADAPT [ EQ Mﬂ_‘: rick 2 WKL Gmro|| g* } domino_ a s s 5 Chartbeat
= “oarastax: ||& cloudera - PEIVASIVE|| 2 = TREPAREL || § 8 o Hhy Sense rockel ] Yigldex
§°'“""“‘" S e sy “.ao QUAVUSI 8 2 arigems B oS onnre TARAD s a bot
) MAR a acamaer s coume | | yleld
S CoucHBase bsiro & amazon R 8 2 2 ClearStory|| = ? = 5  @satch
2 B e =goed | | TR = i DataGravity 87 . Sebss & LATTICE ENG
= WP rventasia | T e Pivotal 2= ||| £ datastoe = E —— ‘Saﬂlhm A spinn
: i 5 g .
= Emar S I (| S e
o (o § 1C Enfu(hlmpj EMvole et § SoRERS, s 2 3 @ Lo
Sl EA =) JETRRO ) = o Ose 'nm.m o E g = Kontera
Neogj o o a«c",scc‘e amason g bime a8 - s & .. § e‘e‘ate DataXo Q RelatelQ @ Telt
= = penta E 2 = e 'y reach
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2 8 Geon w oot |83 Sie e Palantir|| Saierc s esoansnns || [47 860
2 Guean WS o B Acunu o i |8 - Zfevolv™ &
Clustrix Voit SoTes -;,,_ bitly Fsynthesio|| | 3 corifi W ||E=7% nnted glld
=== =& Dot gl du:._., T dentelo
AD e Lo = 7 Statilice s
AnIDB  keonio i e |||Tlendlp [T
& S (N rmTazza DATASIFT 1“5 OnDeck> || S Blex Machina
= oo SQL Server
& T T— EEEEIEEN  accenture ka3 = woosrvn Tesiftscience
Pi A = ® S
ivotal |parAccee. 3w 2 QUERA = 3
é E‘S . e i weee || IE5 © 8 Iw-' SCALE feedzal
8 ¥ Neosj 2 v Z I O TAGUISE &d Esg ™
= SamdPaata |15 sdetortyswe | § | = = 5 o el = D
gg asterdota O raata Ei G sto —— |8 £ Plosety | § c§° 2 £ TH KNEWTON -
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g Z i tiunmerry ca ] == | T e | R Clever
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® Matt Turck (@mattturck), Sutian Dong (@sutia‘rlgo‘ng) & FirstMark Capital (@firstmarkcap)
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Data integration options

e Databases A& B
e Match entities

Common data model
Distinct data models, links
Distinct data models, joins

* Retrieve query results

2/2/2016

Index time merging
Query time merging

Hybrid - Where practical, content is
indexed centrally. Repositories for which
this is not cost effective (or simply not
possible) are federated to at query time.

Common
data
model

Distinct
data
models

WP

Single Separate

storage storage

Typical data ~ WWW

warehouse

Data lake Toxygates *
(2013)

EMBL-EBI RDF

** Platform
(2013)

* http://toxygates.nibio.go.jj

** http://www.ebi.ac.

A data lake is a large'storage repositor w »
processi g’lne Theyp |<11Nn orage fo ISR

y kind o enormo s processing power and ;4 Y
the!bllltyto ndt&iv'rrtuallyllmltless concurrent

T ENM
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|dentifiers for materials and

measurements
* No unique identifiers for NM \
* Note “Substance Identification” is also an issue for chemicals in
REACH ' %
* However :

— NM are composed of chemical structures (hence identifiers
available)

— Crystallography , material structure
— NM specific categorization exist (e.g. NanoCarbon nomenclature)

— Measurements, protocols, endpoints, instruments,
assay conditions — annotate by ontology entries

GHENM
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TOOLS AVAILABLE

o

3
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data.enanomapper.net »

-@E':!M Search ~ Nanomaterials v OpenTox ¥ Help

I Nanomaterial bundles I Download | Help _ This iS a demonstration.

\;-
;

Tite " Version Code ¢ Status® The data from the community .
allows to validate the approach of §
Protein Corona 1 10.1021/nn406018q Protein C¢ o . .
Fingerprinting Predicts the reconciliation of multiple formats
Cellular Interaction of Gold
and Silver Nanoparticles into the same data model, while s

=

OECD Harmonized Multi-Walled Carbon prOViding SearCh and Supporting
Templates import test Nanotubes (MWCNT), % .
synthetic graphite in d ata a n a Iys I S

tubular shape

[ -
NanoWiki NanoWiki 00000000-0000-0000-  EVEd (&Y *

=

0000-000000000001

In Vitro data from FP7 Comprehensive In Vitro published enanomapper 91cad054-4de8-4dc9- XLSX] CSV]ISON :F'i

MARINA project (KI) Toxicity Testing of a Panel aBe4-20564e7eada’ ‘i
of Representative Oxide A%

=

Nanomaterials: First
Steps towards an
Intelligent Testing
Strategy

SBHENM
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eNanoMapper data model

* Flexible eNM data model = generic description of
— General structure to describe any measurement. Does not specify what

3

measurements, but NO fixed fields

\ . to record to describe particular experiment.
for endpoints, experiment

conditions, etc. — The later is a domain specific
* Fields annotated by ontology scientific question
entries — Related work: CoDATA UDS, zeta 4
* Allows conversion between potential pilot by US NanoWG,
different formats and data OECD WPMN, the NanoSafety
models cluster templates
— Necessary for data integration! How to represent the selected “aspects of
* Programmatic access (API) the reality” in a database or ontology is a
— i.e. support for data analysis data representation question 4
e User friendly interface — Computer science, logic, data
— Consuming the API (e.g. JavaScript) modelling; informed by the i‘

expected usage

GHENM
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Format conversions, ISA schema &

| #
N\ —— ) — - — \

[us] | https://github.com/enanomapper/nmdataparser

The nmdataparser Java library is a configurable parser allowing to importing spreadsheet substance composition,

characterisation and assay data into the eNanoMapper database, via [AP1]. The parser converts the spreadsheet into the internal

AMEBIT data model, using a JSON file for mapping the objects. The main class GenericExcelParser iterates over entries of *.xls *
and *.x1sx files returning a set of substancerRecords objects.

N. Jeliazkova, C. Chomenidis, P. Doganis, B. Fadeel, R. Grafstrom, B. Hardy, J. Hastings, M. Heqgi, V. Jeliazkov, N. %
Kochev, P. Kohonen, C. R. Munteanu, H. Sarimveis, B. Smeets, P. Sopasakis, G. Tsiliki, D. Vorgrimmler, and E. .
Willighagen, The eNanoMapper database for nanomaterial safety information,Beilstein J. Nanotechnol., vol. 6, pp. 1609-

1634, Jul. 2015. doi:10.3762/bjnano.6.165

Support for ISA-TAB / ISA-

JSON pendin
Stable release p =

cdependency> Open source, &,
<groupld>net.enanomapper</groupld> . . - |
<artifactId»>nmparser</artifactId» ava I Ia b I e at G It H U b g

<version»1.8.8</version>

</dependency>»

TPRE

" @ENM

eNanoMapper




2

b Al s, > WG

2 February 2016 e :

ENM

eNanoMapper

‘/ [ eNanoMapper database | * \ _ EE
[ C | [ ambit.sourceforge.net/enanomapper.html| w7 =
9 PP X
= Home Downloads Documentation Publications  Support :
ambit ) :
ClannanNsll
L] .
The eNanoMapper  Download and Publications e
. TR
prototype database install « N.Jeliazkova et al., The eNanoMapper
database for nanomaterial safety %
is part of the computational infrastructure for The eNanoMapper prototype database is an information, Beilstein J. Nanotechnol., vol.
toxicological data management of engineered open source web application, which can be 6, pp. 1609-1634, Jul. 2015.
nanomaterials, developed within the EU FP7 downloaded, installed and hosted by individual 10.3762 /bjnano.6.165
eNanoMapper project. researchers or labs, and as such presents an X .
pperpral . ) P . « N.Jeliazkova et al., The first eNanoMapper
) open distributed platform for nanomaterials
« Provides support for upload, search and prototype: A substance database to support
) } data management. , , .
retrieval of nanomaterials and safe-by-design, in 2014 IEEE International
experimental data through a REST web Download Conference on Bioinformatics and :
services API and a web browser interface. Biomedicine (BIBM), 2014, pp. 1-9. g
Install guide L -
. . doi:10.1109 /BIBM.2014.6999367
« Implemented by a customized version of
AMBIT web services. Feedback « N. Kochev, R. Grafstrom, N. Jeliazkova How A,
to store nanomaterial safety data: meet :‘-"
eNanoMapper database, poster at SENN -
2015 e
ks
.
Quick Start (g
About E
- s i 1LY b ‘\



) e S— —
ilstein-journals.org/bjnano/single/articleFull Texthtm?publicld=2190-4286-6-165

About | My Joumnal | Support & Contact | Terms & Conditions

Published
. © BEILSTEIN JOURNAL OF NANOTECHNOQOLOGY

LIN. Jeliazkova, et al. “The
' eNanoMapper database for HOME SUBMISSION HELP

nanomaterial safety (omowse |

information,” Beilstein J.

ADVANCED SEARCH

Thematic Series

Nanotechnol., vol. 6, pp. A Vo
1 6 0 9_ 1 6 3 4 J u l 2 0 1 5 ;E::Lif::; The eNanoMapper database for nanomaterial safety information
’ . . Authors Nina Jeliazkovali, Charalampos Chomenidis?, Philip Doganis?, Bengt Fadeel®, Roland Grafstrom?,

Barry Hardy?, Janna Hastings?, Markus Hepi?, Vedrin Jeliazkov!, Nikolay Kochev!§, Pekka Kohonen?
Cristian R. Munteanu’#, Haralambos Sarimveis?, Bart Smeets’, Pantelis Sopasakiaiﬁ, Georgia Tsilik#,
David Vorgrimmler!? and Egon Willighagen?

LN. Jeliazkova, et al. “The e

2} ational Technizal University of Athens, Sehool of Chemic al Engineering, Athens, Greece
*Karolinska Institutet, Stockhelm, Sweden

.
Val 4Douglas Connect GmbH, Zeiningen, Switzerland
fl rSt e N a n o M a p pe r ND j:e seb‘:t gEuropaan Molecular Biology Laboratory — European Bioinformatic s Institute (EMBL-EBI), Hinxton, United Kingdom
o./Pages Department of Analytizal Chemistry and Computer Chemistry, University of Plovaiv, Plovaiv, Bulgaria
P rototyp e: Asu bSta nce TDepartment of Bioinformatics, NUTRIM, Maastricht University, Maastricht, The Netherlands

EComputer Science Faculty, University of A Coruna, A Corufia, Spain

database to support safe-by- ST i S e e et

H » ; & Correspending author email
d e s I g nl In 201 4 IEEE This article is part of the Thematic Series "Maneinformatic s for environmental health and biomedicine”™.
| Guest Editor: R. Liu
In ternatlonal Conference on Beilstein Magazine Beilstein J. Nanotechnol. 2015, 6, 16081634, doi:10.3762/bjnano.6.165
Bioi nfor matics and T Received 31 Mar 2015 Accepted 03Jul2015  Published 27 Jul 2015

Biomedicine (BIBM), 2014, pp. = uis”"""" ;i
1 —9 . Abstract ‘ :

Background: The MancSafety Cluster, a cluster of projects funded by the European Commision, identified the
need for a computational infrastruc ture for toxic ologic al data management of engineered nanomaterials (ENMs ). R

Ontologies, open standards, and interoperable designs were envisioned to empower a harmonized approach to E
Eurocpean research in nanotec hnology. This setting provides a number of opportunities and ¢ hallenges in the S
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More details on eNanoIVIapper?

For any additional information, please as
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or download our publicly available Deliverable s
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Questions?

THANK YOU!
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