


Request for endorsement by written procedure of four Adverse Outcome Pathways (AOPs) – sent to the WNT and WPHA with the deadline of 16 June 2021

Responses received from Germany on AOP 220


AOP 220

p. 6
· L-2-oxothiazolidine-4-carboxylic acid (OTC, a cysteine prodrug that maintains glutathione levels and thus reduces ROS) 
· Primary rat hepatocytes exhibit a dose-dependent increase in thiobarbituric acid reactive substances (TBARS) and increased cytotoxicity following exposure to fumonisin B1 (FB1)
Author response: Thank you. Revised as recommended.

p. 7
largest increases in necrosis, inflammation, Aspartate-aminotransferase (AST), Alanine-aminotransferase (ALT) and TBARS, and the largest decrease in glutathione (GSH) levels of all three groups
Author response: Thank you. Revised as recommended.

p. 8
· whereas plasma Total Antioxidant Capacity (TAC) biomarker of antioxidant capacity) is significantly lower in Hepatocellular Carcinoma (HCC) patients than healthy controls
Author response: Thank you. Revised as recommended.

· Essentiality of the Key Events: should it be mentioned here that etheno-DNA adducts were also detected in the liver of patients with nonalcoholic fatty liver disease produced by the reaction of ROS with  polyunsaturated fatty  acids (doi: 10.3978/j.issn.2304-3881.2015.01.14)
Author response: Thank you for the additional reference. We feel it’s most suited to the uncertainties/inconsistencies section of the AOP and have included the following:
“In addition, Cyp2E1 is not uniquely responsible for producing ROS and inflammation in the liver. There are other well-known modes of action that can also produce these effects that may be occurring in parallel with this AOP. For example, ROS production was shown to be driven by inflammatory cytokines (as opposed to Cyp2E1) in non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH). In this case, hepatocellular carcinoma was driven by the production of carcinogenic exocyclic etheno-DNA adducts (Linhart et al., 2015).” We have also added the reference to the reference section.

p. 9
table 1: damage-associated molecular patterns (DAMPs)
Author response: Thank you. Revised as recommended.

p. 10
which can be inhibited in a dose-dependent way by apigenin (a secondary plant pigment)
Author response: Thank you. Revised as recommended.

p. 11
glutathione depletion (using buthionine sulfoximine (BSO))
Author response: Thank you. Revised as recommended.

p. 12 
table 3: Defining question 2: There are no contradictions to the ‘defining question 1’ in
the literature.
It is suggested to modify this statement as follwos: There are no contradictions to the proposed KER in the literature
Author response: Thank you. Revised as recommended.

p. 15
Therefore, an AOP describing these KEs and KERs might be used as a screening tool for compounds that act via this mode of action.
An AOP cannot be a screening tool. Are you referring to assays related to the MIE which could be used as a screening tool? Please specify the assays that would be appropriate for screening. So far, only in vivo studies are mentioned, in vitro approaches should also be discussed. 
Author response. We agree that this sentence does not make sense. We have revised to – “Therefore, this AOP that describes sets of assays that can be used to determine if compound acts via this mode of action and evaluate the weight of evidence.”

p. 23
which allows investigators to attribute the altered phenotype to gene product that has been knocked-out
Author response: Thank you. Revised as recommended.

Z 2-Piperidone is a newly proposed biomarker of Cyp2E1 activity that is detected in urine – this statement doesn’t really fit in the assay section since it discusses omics results in urine samples. It is proposed to move this statement to the section Overview for Molecular Initiating Event
Author response: Thank you. Revised as recommended.

p. 26
key event description
· The last sentence of this KE explicitly refers to brain (as part of AOP17) which might be misleading. It is proposed to add a sentence that protection against oxidative stress is relevant for all tissues and organs.
Author response: Thank you. Revised as recommended.

· Direct measurement of ROS: Detection of ROS by chemiluminescence is also described in OECD TG 495 to assess phototoxic potential, which could be mentioned here as well.
Author response: Thank you. This OECD TG and its reference has been added.

p. 27
· Assay for Nrf2 activity include: ARE-Nrf2 Luciferase Test Methods are described in OECD TG 442D to assess skin sensitization potential which could be mentioned here as well.
· using a commercially available colorimetric or fluorescent kit (e.g., http://www.abcam.com/gshgssg-ratio-detection-assay-kitfluorometric-green-ab138881.html) – the link doesn’t work; since there are different providers, it is suggested not to add a link here
Author response: Thank you. This OECD TG and its reference has been added.

p. 29
· Tumor necrosis factor receptors (TNFR)
· Bcl-2-associated X protein (Bax) is recruited to the outer mitochondrial membrane
· Hematoxylin and eosin (H&E)-stained liver sections
Author response: Thank you. These acronyms have now been spelled out.

p. 30
LDH leakage is a measure of necrotic cell death which can be detected using a colorimetric absorbance assay based on MTT reduction. Method described here:  - This statement might better fit to the next paragraph (in vitro or in vivo)
Author response: Thank you. Revised as recommended.

The TUNEL assay: maybe an explanation similar to AOP17 could be added here (The assay relies on the presence of nicks in the DNA which can be identified by terminal deoxynucleotidyl transferase or TdT, an enzyme that will catalyze the addition of dUTPs that are secondarily labeled with a marker)
Author response: We like this suggestion for additional explanation and have added a modified version of this to the KE.

p. 33
· The long WNT Signaling Pathway Activating noncoding RNA (WSPAR)
· How it is measured or detected? A BrdU-ELISA in vivo test method is described in OECD TG 442B (LLNA for skin sensitiaation) which could be referenced here.
Author response: Thank you. The acronym was spelled out and the OECD TG and its reference has been added.

p. 37
The standard assay for carcinogens is the two-year rodent bioassay (OECD TG 451)
Author response: Agree. This TG is the first assay listed in the first bullet of ‘how it is measured or detected’.

p. 38
Persistent oxidative stress also creates opportunities for oxidative damage to DNA, which is important because DNA damage is required for the initiation phase of carcinogenesis
However, non-genotoxic carcinogenesis occurs as well. How is this in line with the proposed application of the AOP for non- or indirectly genotoxic compounds? A statement as given on p. 47 could be added here as well.
Author response: We agree. We have reviewed this KER and decided to delete this statement. This statement could be confusing because this is the KER describing “CYP2E1 activation leading to oxidative stress”. Thus, we do not want to make any further statements about the downstream effects of oxidative stress (following the conventions of building AOPs – specifically, the need to maintain modularity). 

p. 39
Cyp2E1 protein levels increase when its substrate is present in a tissue -> when its substrates are present in a tissue
Author response: Thank you. Revised as recommended.

p. 41
· The latter is a result of mitochondrial permeability transition (MPT). The mitochondrial permeability transition (MPT) 
· It is an important cell death mechanism because it is sensitive to redox conditions
Author response: Thank you. Revised as recommended.


p. 42
In parallel, the major anti-oxidant enzymes catalase, SOD, glucose-6-phosphat-dehydrogenase G6PD, and glutathione peroxidase GPx are deactivated in a dose-dependent fashion that is concordant with declines in relative survival
Author response: Thank you. Revised as recommended.

p. 44
· Methods for 2/3 partial hepatectomy have been described
· had serum AST levels of approximately: 500, 2250, 1900 and 500 IU/L serum
Author response: Thank you. Revised as recommended.

p. 49
8-Hydroxydesoxyguanosin (8-OHdG)
Author response: Thank you. Revised as recommended.

p. 50
· By-products of lipid peroxidation (Malondialdehyde (MDA), 4-Hydroxynonenal (4-HNE))
· base excision repair (BER) genes in liver DNA
Author response: Thank you. Revised as recommended.



