Internal review
Process

· The identification and engagement of internal reviewer(s) per AOP will be done early in the process i.e. when an AOP project is accepted onto the work plan. 
The purpose of this early engagement is to: 1) enhance the coaching role of reviewer(s) and 2) help developers set off on the right track. 
· For old AOP project proposal, already included in the work plan, similar allocation of internal reviewer(s) should take place.
· An early teleconference of the internal reviewer(s) with the AOP development team is recommended. The purpose of the teleconference is to make available the Internal review checklist (see below) to the development team and explain it.
· After the initial teleconference, continue guiding and coaching can be provided through email exchange, whereas additional conference calls can be schedule upon request.


Internal review checklist

AOP Information
· AOP title: Direct deposition of ionizing energy onto DNA leading to lung cancer
· Author: Samantha Sherman , Zakara Said , Baki Sadi , Carole Yauk , Danielle Beaton , Ruth Wilkins Robert Stainforth , Vinita Chauhan (=corresponding author, vinita.chauhan@canada.ca)
· Associated wiki page: https://aopwiki.org/aops/272

Reviewers
Reviewer(s): Name:  Rex FitzGerald  OECD Country/Org.: Switzerland  Email: rex.fitzgerald@scaht.org

Date of updating
PDF snapshot under review created at: 2019-10-01 17:23.
Date review completed: xx October 2019
Checklist
AOP identifier/Title
	
	YES
	NO

	Does the name of the AOP follow the right convention (MIE or first KE leading to AO)? 
	x
	

	Does the name of the AOP reflect its content/domain?

	x
	


Authors
	Is it clear who the authors/developers of the AOP are? (Contact information for one or more corresponding author(s) should be included.) 
	x
	


Abstract
	Does the abstract concisely describe the main content of the AOP? 
	x
	


Molecular Initiating Event
	Is a MIE described? If yes, then: 
	x
	

	Is the MIE description clear and is it biologically plausible?
	x
	

	Is the MIE described in a way that allows its use in other AOPs?
	x
	

	Are measurement/prediction methods specified and adequately described/referenced?
	
	x*

	Is the biological context (inc. taxonomic applicability/relevance, level of biological organisation) specified and explained sufficiently?
	x
	

	Have chemical initiators (prototypical chemicals or chemical features) been identified?
	x
	

	Has the MIE already been subject to review?
	
	x



*OK, except Douglass et al 2012 and 2013 missing in References 
Key Events
	
	YES
	NO

	Are the KE descriptions clear on how the events work and are they biologically plausible? 
	x
	

	Are the KEs described in a way that allows their reuse in other AOPs? 

	
	x*

	Are measurement methods specified and adequately described/referenced?

	x
	

	Is the biological context (inc. taxonomic applicability/relevance, level of biological organisation) specified and explained sufficiently?
	x
	

	Has any of the KEs within the AOP already been subject to review?

	x
	

	Are the KEs defined using a set of structured ontology terms (Event Components)
	x
	



* KE870 (Increase, Cell Proliferation) is OK, already used in other AOPs, but description currently refers to olfactory epithelium, so needs update (e.g. to respiratory epithelium)
Adverse Outcome
	Is an AO described? If yes, then: 
	x
	

	Is the AO description clear and is it biologically plausible? 
	x
	

	Is the AO described in a way that allows its use in other AOPs? 

	x
	

	Are measurement methods specified and adequately described/referenced? 

	x
	

	Is the biological context (inc. taxonomic applicability/relevance, level of biological organisation) specified and explained sufficiently? 
	x
	

	Has the regulatory relevance of the AO been described?
	x
	

	Has the AO already been subject to review?
	
	x



Key Event Relationships
	
	YES
	NO

	Are the KERs well described and in a way that allows their use in other AOPs? 
	
	x*

	Are the KERs biologically plausible and is there sufficient evidence presented? 

	x
	

	Is the level of empirical support adequately described in accordance with the OECD AOP Handbook?
	x
	

	Are inconsistencies, uncertainties and level of confidence adequately described?
	x
	

	Is the quantitative understanding of the KER described?
	x
	

	Has any of the KERs within the AOP already been subject to review?
	x**
	


* Some references are incomplete or wrong, e.g.
1982 Energy Deposition leads to Increase, Chromosomal aberrations; Smithe et al. 2003 missing in References

KER1984 Increase, Mutations leads to Increase, lung cancer: 
"Poulos  rebecca C, Wong YT, Id RR, Pang H, Jason W, Id HW. 2018. Analysis of 7 , 815 cancer exomes reveals associations between mutational processes and somatic driver mutations. :1–20. doi:10.1371/journal.pgen.1007779."
should be 
"Poulos RC, Wong YT, Ryan R, Pang H, Wong JWH. Analysis of 7,815 cancer exomes reveals associations between mutational processes and somatic driver mutations. PLoS Genet. 2018 Nov 9;14(11):e1007779."

KER1985 Increase, Chromosomal aberrations leads to Increase, lung cancer
"Lloyd SM, Lopez M, El-zein R. 2013. Cytokinesis-Blocked Micronucleus Cytome Assay and Spectral Karyotyping as Methods for Identifying Chromosome Damage in a Lung Cancer Case-Control Population. 707(September 2012):694–707. doi:10.1002/gcc."
should be 
"Lloyd SM, Lopez M, El-Zein R. Cytokinesis-blocked micronucleus cytome assay and spectral karyotyping as methods for identifying chromosome damage in a lung cancer case-control population. Genes Chromosomes Cancer. 2013 Jul;52(7):694-707."

(Suggest check that all references are listed, and use standard citation format, e.g. PubMed)
-----------------------------------------------------------------------------------------------
** New KERs are:
1977 Energy Deposition leads to Increase, DNA strand breaks
1981 Energy Deposition leads to Increase, Mutations
1982 Energy Deposition leads to Increase, Chromosomal aberrations
1983 Energy Deposition leads to Increase, lung cancer
1980 Increase, Cell Proliferation leads to Increase, lung cancer
1984 Increase, Mutations leads to Increase, lung cancer
1985 Increase, Chromosomal aberrations leads to Increase, lung cancer

Existing KERs are
1911 Increase, DNA strand breaks leads to N/A, Inadequate DNA repair
 164 N/A, Inadequate DNA repair leads to Increase, Mutations
1912 N/A, Inadequate DNA repair leads to Increase, Chromosomal aberrations
1978 Increase, Mutations leads to Increase, Cell Proliferation
1979 Increase, Chromosomal aberrations leads to Increase, Cell Proliferation

1931 Increase, DNA strand breaks leads to Increase, Mutations
1939 Increase, DNA strand breaks leads to Increase, Chromosomal aberrations

Overall Assessment of the AOP 
	Is the domain of applicability of the AOP defined appropriately? 
	x
	

	Is the level of support for essentiality of the KEs adequately described and assessed? 
	x
	

	Has the degree of quantitative understanding of KERs been assessed properly? 
	x
	

	Has consideration been given to the overall weight of evidence for the AOP? 
	x
	

	Are the calls on Overall WoE and Quantitative Understanding supported?
	x
	


NB: Some of the listed references in Overall Assessment are incomplete, e.g. "Albertson DG, Collins C, Mccormick F, Gray JW. 2003. Chromosome aberrations in solid tumors. 34(4):369–376." 
Also, a number of cited references are not listed in References, e.g. Ruhm et al., 2016; Shore et al., 2018; Raabe et al., 2011; Kurgan et al., 2017; Tu et al., 2018, and others... 

Potential application of the AOP (optional): 
	Is any context provided as regards the reason for development or the intended use? 
	x
	



General Observations and Conclusions of the Reviewer(s)
	Reviewer(s)' comments
The only new KEs in this AOP are the MIE and AO:
MIE 1686 Direct Deposition of Energy
AO 1556 Increase, lung cancer; all others existing

Corresponding new KERs are
1977 Energy Deposition leads to Increase, DNA strand breaks
1981 Energy Deposition leads to Increase, Mutations
1982 Energy Deposition leads to Increase, Chromosomal aberrations
1983 Energy Deposition leads to Increase, lung cancer
1980 Increase, Cell Proliferation leads to Increase, lung cancer
1984 Increase, Mutations leads to Increase, lung cancer
1985 Increase, Chromosomal aberrations leads to Increase, lung cancer

These new KEs and KERs are appropriately documented.

The other KEs are pre-existing:
KE 1635 Increase, DNA strand breaks
KE 155 N/A, Inadequate DNA repair
KE 185 Increase, Mutations
KE 1636 Increase, Chromosomal aberrations
KE 870 Increase, Cell Proliferation
All are OK as they are, except KE870 (Increase, Cell Proliferation) whose description currently refers to olfactory epithelium, so needs update (e.g. to respiratory epithelium

The major issue is that a number of references are incomplete or missing within individual KEs/KERs, and also in the Overall Assessment (see above).



	Author response:
We thank the reviewer for his comments.  Below are the responses to these comments 
Comment 1: All are OK as they are, except KE870 (Increase, Cell Proliferation) whose description currently refers to olfactory epithelium, so needs update (e.g. to respiratory epithelium.
KE( increase in cell proliferation) has now been updated to include specificity to lung epithelium
Comment 2: The major issue is that a number of references are incomplete or missing within individual KEs/KERs, and also in the Overall Assessment (see above).
All of the missing references have been added to the wiki and any incomplete references have been updated.  The references have been formatted using OECD handbook guidelines.
[bookmark: _GoBack]



2

