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The AOP298, originally created on May 29th 2019, has been updated according to the comments from reviewer. Changes suggested by the journal EMM (Jason O’Brien) have been incorporated as much as possible. The main revision includes the items below.

[April 7th 2023]
The affiliation of a co-author has been updated.
The Abstract was further updated and incorporated in [Feb 3rd 2023] description.

[Feb 7th 2023]
1. Overall Assessment of the AOP in AOP298 top page has been updated according to the current structure as in the PDF snapshot “2-7-23” (2023-02-07 14:35:10 +0900).

2. References of the top page of AOP298 have been updated according to the current content of the AOP298 as in the PDF snapshot  “2-7-23” (2023-02-07 14:35:10 +0900).

[Feb 3rd 2023]

1. The title was updated as followings:
The title was changed to “Increases in cellular reactive oxygen species and chronic reactive oxygen species leading to human treatment-resistant gastric cancer” to include newly developed KE1940 “Increases in cellular reactive oxygen species” in harmonized Mystery of ROS consortium and KE1753 “Chronic reactive oxygen species” to emphasis the chronic effect of ROS in human treatment-resistant gastric cancer.

2. Abstract was updated to describe the current structure of AOP298.
Since the KEs have been updated as described in the outcome of the coaching meeting on October 27th, 2022, abstract was updated to appropriately describe the current structure of AOP298:
“The injury causes resistance in human gastric cancer. This AOP entitled “Increases in cellular ROS and chronic ROS leading to human treatment-resistant gastric cancer” consists of MIE as KE1940 “Increases in cellular ROS” and KE1753 “Chronic ROS”, followed by KE 1 as KE1754 “porcupine-induced Wnt secretion and Wnt signaling activation”, KE2 as KE1755 “beta-catenin activation”, KE3 as KE1650 “EMT”, and AO as KE1651 “human treatment-resistant GC”. ROS has multiple roles in disease such as development and progression of cancer, or apoptotic induction causing anti-tumor effects. In this AOP, we focus on the role of sustained levels of chronic ROS to induce the therapy-resistance in human gastric cancer. EMT, which is cellular phenotypic change from epithelial to mesenchymal-like features, demonstrates cancer stem cell-like characteristics in human gastric cancer. EMT is induced by Wnt/beta-catenin signaling, providing the rationale to have Wnt secretion and beta-catenin activation as KE1 and KE2 on the AOP, respectively.”

[November 25th 2022]
According to the coaching meeting on October 27th, 2022, KEs were updated to be modular in response to the reviewer’s comments. KE1754 was changed from “Sustained tissue damage / macrophage activation / porcupine-induced Wnt secretion” to “Porcupine-induced Wnt secretion and Wnt signaling activation”. KE1755 was changed from “Proliferation / beta-catenin activation” to “beta-catenin activation”.

[Oct 13th 2022]
The description of KEs was updated.
<KE1650 Epithelial-mesenchymal transition>
1. The description “EMT can be detected as the increased level of the transcription factors, zinc finger E-box-binding homeobox (ZEB), Twist and Snail (Huang et al., 2022).” has been added in “How It Is Measured or Detected”
2. The description “TGFbeta induces EMT, which can be detected by immunostaining with vimentin in lung alveola in vivo (Kim et al., 2006).” was changed into “EMT can be detected by immunostaining with vimentin in lung alveolar in mice in vivo (Kim et al., 2006).”
Reference added:
Huan, Z., Zhang, Z., Zhou, C., Liu, L., Huang, C. (2022). Epithelial-mesenchymal transition: The history, regulatory mechanism, and cancer therapeutic opportunities. MedComm. 2022 May 18;3(2):e144. doi: 10.1002/mco2.144

Key Event Description of KE1650 has been changed into the following:
Epithelial-mesenchymal transition (EMT) is a phenomenon in which the cells transit from epithelial-like into mesenchymal-like phenotypes (Huan et al., 2022; Tanabe, 2017; Tanabe et al., 2015). In cancer, cells exhibiting EMT features contribute to metastasis and drug resistance.
It is known that D-2-hydroxyglurate induces EMT (Guerra et al., 2017; Jia et al., 2018; Mishra et al., 2018; Sciacovelli & Frezza, 2017). D-2-hydroxyglurate, an inhibitor of Jumonji-family histone demethylase, increased the trimethylation of histone H3 lysine 4 (H3K4) in the promoter region of the zinc finger E-box-binding homeobox 1 (ZEB1), followed by the induction of EMT (Colvin et al., 2016).
Wnt5a induces EMT and metastasis in non-small-cell lung cancer (Wang et al., 2017).
EMT is related to Wnt/beta-catenin signaling and is important for treatment-resistant cancer (Tanabe et al., 2016)
TGFbeta induces EMT (Wendt et al., 2010).
ZEB is one of the critical transcription factors for EMT regulation (Zhang et al., 2015).
SNAI1 (Snail) is an important transcription factor for cell differentiation and survival. The phosphorylation and nuclear localization of Snail1 induced by Wnt signaling pathways are critical for the regulation of EMT (Kaufhold & Bonavida, 2014).
Transcription factors SNAI1 and TWIST1 induce EMT (Hodge et al., 2018) (Mani et al., 2008)
It is suggested that Sp1, a transcription factor involved in cell growth and metastasis, is induced by cytochrome P450 1B1 (CYP1B1), and promotes EMT, which leads to cell proliferation and metastasis (Kwon et al., 2016).

<KE1651 Treatment-resistant gastric cancer>
1. Definition was updated to “Treatment-resistant gastric cancer is defined by the cancer resistance toward anti-cancer treatment, the feature of cancer stem cells in the cancer cell population, and cancer metastasis and recurrence.”
2. Description in How it is Measured or Detected was update to “Treatment-resistant gastric cancer which exhibits EMT phenotype can be detected as the increased level of the transcription factors, zinc finger E-box-binding homeobox 1/2 (ZEB1/2), SNAI1/2, and TWIST2 which are associated with the activation of EMT-related genes (Tanabe et al., 2022a and 2022b).”

*Reference style has been edited as appropriate.
