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Applications of AOPs for human health risk assessment of
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*  Organisation of existing mechanistic information
* Identify data gaps, prioritise research activities
*  Weight of evidence, support IATA principles and interpretations

e Identify endpoints of re(%ulqtor relevance, support design and
development of targeted animal alternatives

* Substance prioritisation, categorisation
* Read across

*  Improved iz vivo testing strategies, refine test guidelines

* Improved QSAR models

Qualitative, semi-quantitative

Dose-response

TATA

Predictive modelling
Risk assessment

Quantitative

Risk indicators
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Organisation of mechanistic information

Nano-relevant AOPs currently under development at HC and by SmartNanoTox
Sabina Halappanavar; Laurent Gate; Jorid Birkelund Segrli (JBS); Tobias Stoger; Wolff Henrik; Carole Seidel; Ulla Vogel
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Identification of key events for targeted in vitro endpoints/assays development

Network of Nano-relevant AOPs of importance to inhalation exposure
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Overlapping KEs

In vivo inhalation toxicity assays
(OECD), (2018)
ENV/JM/MONO(2009)28/REV1

Potential animal alternatives

Non-validated

MIE - Substance interaction with
the resident cell membrane
components.

KE - Increased, proinflammatory
and profibrotic mediators

KE - Increased, recruitment of
proinflammatory cells

Bronchoalveolar lavage fluid parameters —
-Lactate dehydrogenase
-Total protein or albumin
-Total leukocyte count,
-Absolute and differential cell counts

Histology

KE - Loss of alveolar capillary
membrane
integrity

Bronchoalveolar lavage fluid parameters —
-Lactate dehydrogenase
-Total protein or albumin

Lung burden — persistence of NM

AE/KE - ROS
synthesis

Halappanavar and Vogel et al., Under review

Endpoints Systems/models
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Health Canada approach

ioinformatics — AOPs — predictive models
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Bleomycin Injury Models

AOP173 Lung fibrosis

Fibrotic

Non-fibrotic

Prediction
Class

Fegr2b

Th2 Response

Ccld

Ciss

Cilgb

Clec4a2

5

Cer

86

Ly

Lpxn

gl

Slc26ad4

5100a4
b2

i

xydd

F

Retnla

Serpinalg

Ch25h

17-gene panel

Argl

(B3ai1y A Q) Bsuodsay Zul
(ABsoiry yAOQ) esuodsay Zuyl
se1g ‘) Bsuodsay ZUL
111) @suodsoy zuL

(1) sraiqig Areuowing
(4N ewasAyduwz

Anfu) urohwoaig

Anfuy uy

(¥ va) ewusy

(£ keQ) s150.q 4 Leuowng anpy
(1 Aeq) sis0iq4 Areuowing sMpy
Jown |

(O s1s0g14 Aeuowing

(82 AeQ) 4d eseud aje

(1 keq) 4d eseyq aje)

(5¢ keq) 4d sseyd o

(z feQ) 3d eseyd vonewweyu)

(L AeQ) 4d 9seyd uonewweyy|
{Aeq g) pwasiydwzy

{ypuoy g) ewosydug

iy 5) ewasiydwz

(yuwop §'1) ewesdydwz

(0MEDT) ewounien
{OoHzo) ewoupies

(N2 uabouren
{xN49) veboupie)
(zZN38) usBounsen
{(daa) usBouasen
(A90°1) seoue)

(kDz0) saouer

(8d7) wogayuy guapeg
(esouiBruay * 4) uogoau| [euajoeg
(547) uepaju) [euapeq
Buigsy

Buigsy

Buwysy

*24200022:020¢ ‘|lews *(0z0¢) “|e 3@ uewyey L€ ‘vT '14d "(£LT0Z) “'|e 12 eIOYIN

T ‘€T "14d "(9102) “I1e 33 qIqe] ‘SZ:(T)ET TT "Ldd "(9T0Z) “|e 312 e10)IN
!8vZ-8EYT:9 "|JouydajoueN [ uidis|iag (ST0z) JeneueddejeH g swelj|iMm

HEALTH CANADA >




Predictive tools for nanomaterial-induced lung fibrosis:

Establishment of a 17-gene panel (PFS17)
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Rahman L, Williams A, Gelda K, et al. [published online ahead of print, 2020 Apr 29]. Small. 2020;e2000272.
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Symbol

Mus musculus arginase 1, liver (Argl), mRNA
Mus musculus complement component 1, q
subcomponent, beta polypeptide (C1gb), mRNA
Mus musculus chemokine (C-C motif) ligand 9
(Ccl9), mRNA

Mus musculus chemokine (C-C motif) receptor 5
(Ccr5), mRNA

Mus musculus cholesterol 25-hydroxylase
(Ch25h), mRNA

Mus musculus C-type lectin domain family 4,
member a2 (Clec4a2), transcript variant 1, mRNA
Mus musculus cathepsin S (Ctss), transcript
variant 2, mRNA

Mus musculus Fc receptor, 1gG, low affinity Ilb
(Fcgr2b), transcript variant 1, mRNA

Mus musculus FXYD domain-containing ion
transport regulator 4 (Fxyd4), transcript variant 2,
mRNA

Mus musculus integrin beta 2 (Itgh2), mRNA
Mus musculus leupaxin (Lpxn), mRNA

Mus musculus lymphocyte antigen 86 (Ly86),
mRNA

Mus musculus resistin like alpha (Retnla), mRNA
Mus musculus $100 calcium binding protein A4
(S100a4), mRNA

Mus musculus serine (or cysteine) peptidase
inhibitor, clade A, member 3G (Serpina3g),
transcript variant 1, mRNA

Mus musculus serine (or cysteine) peptidase
inhibitor, clade A, member 3N (Serpina3n), mRNA
Mus musculus solute carrier family 26, member 4
(Slc26a4), mRNA
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PFS17 validation — bleomycin studies
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PFS17 validation — Nano studies
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Expression of PFS17 in bleomycin exposed lung cells — multiple

cells involvement

Courtesy of Tobias Stoeger
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Mouse Lung Injury & Regeneration — Schiller & Theis labs @

Helmholtz Center Munich

http://146.107.176.18:3838/Bleo_webtool_v2/
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Ex vivo precision cut lung slice model, PFS17 and AOP173: an

animal alternative strategy to assessing lung fibrosis
Control Mitsui-7 Bleomycin

Generating the precision cut lung slices (PCLS)
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Conclusions: perspectives

Risk characterisation
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