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Review
Section 1:
	AOP identifier/Title
Does the name of the AOP follow the right convention (MIE or first KE leading to AO)?   
Does the name of the AOP reflect its content/domain? 



	Reviewers' responses and comments (Feb 2018)
PR: yes 
SR1: yes
SR2: --
Summary: okay


Section 2:
	Authors
Is it clear who the authors/developers of the AOP are? 
Contact information for one or more corresponding author(s) should be included.



	Reviewers' responses and comments (Feb 2018)
PR: yes
SR1: yes
SR2: --
Summary: okay


Section 3:
	Date of updating
Reviewer should indicate the date stamp on the PDF snapshot under review.



	Reviewers' responses and comments (Feb 2018)
PR: Snapshot dated  2018-02-02  08:51
SR1: Snapshot created at: 2018-02-02 08:51
SR2: --
Summary:  2018-02-02 08:51


Section 4:
	Abstract
Does the abstract concisely describe the main content of the AOP?



	Reviewers' responses and comments (Feb 2018)
PR: yes
SR1: The abstract is a bit confusing and could be written to more clearly describe the AOP as written. The sentence “CN activity is inhibited when stressors of CNIs bind to immunophilins, which interferes with the nuclear localization of nuclear factor of activated T cells (NFAT), a substrate of CN.“ is a bit confusing. Which is the MIE? CN activity inhibition or CNI binding to immunophilins?
SR2: --
Summary:  In principle yes, but could be written more clearly, especially the MIE.  


Section 5:
	Molecular Initiating Event



	Reviewers' responses and comments (Feb 2018)
· Is a MIE described? 
PR: yes 
SR1: yes
SR2: --
· Is the MIE description clear and is it biologically plausible?
PR: yes
SR1: No, the description is not clear to me. Based on the sentence “Immunophilins are a general class of proteins that exhibit peptidyl-propyl isomerase (PPIase) activity (Barik. 2006) and an immunophilin-CN inhibitor (CNI) complex such as FKBP12- FK506 and cyclophilin-CsA binds directly to CnA in the cell, causing steric hindrance of substrate binding to CN,..” it seems like the MIE could be binding of the chemicals (Tacrorimus or cyclosporine) to immunophilins to form an immunophilin-CNI complex which then can inhibit CnA.
SR2: --
· Is the MIE described in a way that allows its use in other AOPs?
PR: yes
SR1: The confusing as to what exactly the MIE is makes it so the MIE isnt very useful.
SR2: --
· Are measurement/prediction methods specified and adequately described/referenced? 
PR: yes
SR1: Methods are indicated but could have more references
SR2: --
· Is the biological context (inc. taxonomic applicability/relevance, level of biological organisation) specified and explained sufficiently? 
PR: yes
SR1: Yes, it is specified that the components of the MIE and other events are present in multiple species. Based on this the authors deduce that inhibition of CN phosphatase though immunophilin – CNI complex is common among mammalian species.  However, it is not apparent that the pathway is functional in other species. More evidence of this would be useful – or the lack of this evidence could be described as an uncertainty.  
SR2: --
· Have chemical initiators (prototypical chemicals or chemical features) been identified? 
PR:  yes; typo – tacrorismus instead of tacrolismus
SR1: 2 stressors have been identified but were not described in the “Evidence for Perturbation by Stressor”
SR2:  --
Summary: The MIE is described, but should be defined more clearly; more references for measurement methods and more evidence for applicability in other species needed.



	Key Events



	Reviewers' responses and comments (Feb 2018)
· Are the KE descriptions clear on how the events work and are they biologically plausible?
PR: 
· KE  979 yes
· KE 981: no; Reduction, NFAT complex formation: FK506 (the stressor!) hinders the formation of the functional NFAT complexes – which seems to be a direct interaction between the stressor and this KE – which is the role of the upstream KE then? NFAT is known to bind cooperatively at the promoters of Interleukin-4 (IL-4) and other T-cell cytokines as well as that of IL-2. Is this part of this KE and also related to the complex formation with AP-1?
· KE 1202: no; Suppression, IL-2 and IL-4 production: this KE description is more or less the same as for KE 981. Each of these two KE needs to be described in a distinct way. 
SR1: In general, yes.
· For the KE Interference, nuclear localization of NFAT description, 
      The sentence “When SP motifs are dephosphorylated by activated CN to expose NLS 
      and cover NES, thereby promoting nuclear localization of NFAT (Matsuda and 
      Koyasu 2000, Zhu and McKeon 1999).” appears to be missing a word.
· The KE “Reduction, NFAT complex formation“ would be better described as “Reduction, NFAT:AP-1 complex formation”. 
      Should add NFAT associated transcription factors as key event components. There  
      seems to be some uncertainty about the CNI concentration leading to of NFAT 
      complexes “Nevertheless, there are no reports of direct evidence that interference 
      with the binding of NFAT–AP -1 complexes at the site of cytokine promoters is 
      dependent on calcineurin (CN) inhibitor dosage“ - this should be described in the 
      uncertainties area for the appropriate KER. More substantial support could be 
            provided in the domain of applicability.
· KE Suppression, IL-2 and IL-4 production : sex applicability needs described,
SR2: --
· Are the KEs described in a way that allows their reuse in other AOPs? 
PR: 
· KE  979 yes
· KE 981: Reduction, NFAT complex formation: reference to the stressor "FK506  hinders the formation of the functional NFAT complexes"   
· KE 1202: Suppression, IL-2 and IL-4 production: Also here a reference to the stressor.
SR1: Yes, however there could be better description of the key event components
SR2: --
· Are measurement methods specified and adequately described/referenced? 
PR: yes for all three KEs
SR1: yes
SR2: --
· Is the biological context (inc. taxonomic applicability/relevance, level of biological organisation) specified and explained sufficiently
PR: yes for all three KEs
SR1: yes
SR2: --
Summary: The KE descriptions do need some revision; for details please see the detailed reviewers' comments. Measurement methods and biological context are okay. 



	Adverse Outcome



	Reviewers' responses and comments (Feb 2018)
· Is an AO described? 
PR: yes
SR1: yes
SR2: --
· Is the AO description clear and is it biologically plausible? 
PR: It is not explained in detail how the AB response is impaired.
SR1: Yes, the AO is clearly described and plausible. However unclear whether immunosuppression or immunotoxicity might be a better regulated AO
SR2: --
· Is the AO described in a way that allows its use in other AOPs? 
PR: no; The second paragraph in the KE description summarizes the AOP and refers to the stressors and how they contribute to the AO.
SR1: Immunosuppression doesn’t appear to be an appropriate key event component
SR2: --
· Are measurement methods specified and adequately described/referenced? 
PR: yes
SR1: yes
SR2: --
· Is the biological context (inc. taxonomic applicability/relevance, level of biological organisation) specified and explained sufficiently? 
PR: yes
SR1: yes
SR2: --
· Has the regulatory relevance of the AO been described? 
PR: yes 
SR1: No. the reference seems to be for immunotoxicity. However this is clarified at the end of the AOP in “Considerations for Potential Applications of the AOP”
SR2:  --
Summary: An AO is described, needs some minor revisions; proposal to change the AO to immunotoxicity for better consistency with regulatory purposes. Okay for measurement methods and biological context.


Section 6:
	Key Event Relationships



	Reviewers' responses and comments (Feb 2018)
· Are the KERs well described and in a way that allows their use in other AOPs? 
PR: 
· KER 1508: no; a detailed description of the relationship, including an even more detailed description of the two involved KEs and therefore some repetition of the prior KE descriptions. Reference to the AO and the stressor.
· KER 1017: no; description is nearly identical with description of KE 979.    
· KER 1509: no; this KER description is a part of the KER 1017 description and referring to the MIE. 
· KER 1510: no; this description only tells the relationship between the stressor FK509 and the effects on IL response and not about the connection between IL-production and T-cell dependent antibody response.
SR1: 
· KER1 (MIE-> KE1) “Inhibition, Calcineurin Activity leads to Interference, nuclear localization of NFAT” description is ok. Still have confusion over what the MIE exactly is since the chemical stressor (CNI) bind to immunophilins which can then inhibit Calcineurin (CN) activity, rather than the CNI binding directly to CN. Author should reconsider the MIE. Clarification of this will enable greater use of the KER in other AOPs.
· KER2 “Interference, nuclear localization of NFAT leads to Reduction, NFAT complex formation” (KE1->KE2) description has grammatical errors. This sentence “ When SP motifs are dephosphorylated by activated CN to expose NLS and cover NES, thereby promoting nuclear localization of NFAT (Matsuda and Koyasu 2000, Zhu and McKeon 1999).” Appears to be a partial sentence.
· The description of the KER 3 (KE2->KE3) “Reduction, NFAT complex formation leads to Suppression, IL-2 and IL-4 production” should be written in more direct manner. The description does not say that a reduction in NFAT complex leads to a reduction in IL-2/4 production. Also mention of “There are reports that production of IL-2 after activation of T cells is suppressed by CN inhibitor (CNI) treatment in vitro and in vivo as the result of interference to nuclear translocation of NFAT” adds other KE than in the KER and may reduce the ability to use the KER in other AOPs
· The description of KER4 (KE3->AO) “Suppression, IL-2 and IL-4 production leads to Impairment, T-cell dependent antibody response” appears to be present experimental support for the KER rather than a description of the KER. This could be rewritten to specifically describe the how KE3 causes the AO.
SR2: --
· Are the KERs biologically plausible and is there sufficient evidence presented? 
PR: yes for all, but with  the limitations mentioned above regarding the insufficient description
SR1: 
· KER1 The KER of inhibition of CN leading to decreased NFAT nuclear localization is sufficient, however references could be added. Some of the text from the KER description might be more suitable in this section.
· KER2 Yes
· KER3 References should be added to paragraphs 1, 2. The section on NFAT knockout mice does a good job describing the biological importance of NFAT but does not add to the plausibility argument of the KER. Overall the text could be more focused on data supporting the KER
· KER4 The plausibility section could be strengthened with more direct discussion of KER4 with more evidence directly linking KE3 to the AO.
SR2:  --
· Is the level of empirical support adequately described in accordance with the OECD AOP Handbook? 
PR: 
· KER 1508: yes   
· KER 1017: no; there seems to be not much of empirical support. Text says: "…..well known, but no reports on the direct measurements … ", "….mRNA levels expected to be alternative parameters…" no references given.  
· KER 1509: no, the indicated empirical evidence refers to the relationship between the stressor and the KE. For this KER   it only says "it is well established that…."
· KER 1510:  no; the indicated empirical evidence shows the interaction of the stressor with the outcome, but not the postulated KER.
SR1: 
· KER1 Rather than stating that “Many experimental data support…” text should be supported by text of by a review article.
· KER2 Empirical Evidence: it is unclear what alternative parameters means in this sentence “however, the amounts of NFAT/AP-1 complexes and the transcribed mRNA levels are expected to be the alternative parameters”
· For KER3 the sentence:” NFAT/AP-1 complex formation is inhibited by CNI.” could be deleted as it does not provide support for the KER.  The sentence “It is well established that inhibition….” Should contain a reference and specific information on experiments that demonstrate the linkage between KE2 and KE3. 
· For KER4 the first 2 paragraphs discuss suppression of IL-2/4 by CNI and the remaining paragraphs the reduction in IgM in response to FK506 or CsA. This section would be greatly improved if research could be discussed where both IL-2/4 suppression and T-cell antibody reduction were measured in the same experiment.  The referenced papers do not seem to address the linkage between KE3 and the AO.
SR2: --
· Are inconsistencies, uncertainties and level of confidence adequately described? 
PR: 
· KER 1508: yes  
· KER 1017: yes
· KER 1509: yes
· KER 1510: yes
SR1: 
· KER1 The first paragraph doesn’t seem to fit here.
· KER2 no uncertainties described. 
· KER3 The first two paragraphs do not seem to be related to inconsistencies, uncertainties and could be removed
· KER4 The text does not seem to represent uncertainties related to the KER.
SR2: --
· Is the quantitative understanding of the KER described?"
PR: 
· KER 1508: no quantitative description of the KER
· KER 1017: no quantitative description of the KER
· KER 1509: quantitative data for the effect of the initial stressor on cytokine production, but no quantitative description of the KER
· KER 1510: no quantitative description of the KER
SR1: 
· KER1 no, not in the snapshot.
· KER2 no, not in the snapshot.
· KER3 no, not in the snapshot.
· KER4 no, not in the snapshot.
SR2:  --
[bookmark: _GoBack]Summary: Some major revisions necessary; for details please see the individual reviewers' comments


Section 7:
	Overall Assessment of the AOP 


 
	Reviewers' responses and comments (Feb 2018)
· Is the domain of applicability of the AOP defined appropriately? 
PR: The overall taxonomic applicability is broader than the individual indications for KE and KERs.
SR1:  yes
SR2: --
· Is the level of support for essentiality of the KEs adequately described and assessed? 
PR: Except for the MIE there are no statements on essentiality. 
SR1: Essentiality was only described for CN. The authors could highlight whether or not NFAT knockout mice have reduced ability to produce IL-2/4. Mention is made of “profound defects in cytokine production” but this could be more clearly stated in terms of the KE in the AOP.  While repetitive, references should be provided as part of the evidence and the authors should avoid “it is well known” (I didn't know about it  ). 
SR2: --
· Has the degree of quantitative understanding of KERs been assessed properly? 
PR: No; DR-data for individual KEs are given, but no quantitative descriptions of KERs.
SR1: yes
SR2: --
· Has consideration been given to the overall weight of evidence for the AOP? 
PR: yes, considerations have been given, but not to a sufficient extent. Biological plausibility is strong. Experimental evidence is given for the interference between the stressor and the individual KEs, not for the KERs themselves.
SR1: Yes, but it has not been summarized in the context of the entire AOP.
SR2: --
· Are the calls on Overall WoE and Quantitative Understanding supported?
PR: partly 
SR1: yes
SR2: --
Summary: overall taxonomic applicability is broader than the individual indications; essentiality needs to be better demonstrated. Quantitative data are given, but do not refer to KERs. 


Section 8:
	Potential application of the AOP (optional): 
Is any context provided as regards the reason for development or the intended use? 


 
	Reviewers' responses and comments (Feb 2018)
PR: yes
SR1: Yes. It seems appropriate. Although immunotoxicity would make this AOP more useable by other developers
SR2: --
Summary: Okay, immunotoxicity proposed as AO


General Observations and Conclusions of the Reviewer
	Reviewers' responses and comments (Feb 2018)
PR: The authors have put much effort in the further elaboration of this AOP and it really has improved a lot and is quite mature. In general the descriptions tend to refer to the whole AOP and the stressor, thus being repetitive by telling the whole story and producing significant overlap between individual KE and KER descriptions.
The ontology annotations need adjustments, but this aspect is not considered in this review. 
After some adjustments it could go for external review.
SR1: no opinion given
SR2: --
Summary: Adjustments needed; then it could go for external review.




