Reviewer 1

Introduction
1. The authors dedicate much space to the need for effective treatments for excess pigmentation. This can be greatly simplified because it is a well-known topic. Instead, the introduction should be extended to the following four points, which are hardly or not at all commented, with sufficient supporting references.

The answer : As suggested, I appreciate the reviewer for careful reading.

2. A discussion of previous treatments that exist to reduce or prevent skin pigmentation.

The answer : As suggested, the sentence of the Introduction section and Reference have been revised. The sentences of “Sun protection should be the first consideration of any trial regarding hyperpigmentation treatment. Alternative drugs to replace corticosteroids for melasma or post-inflammatory hyperpigmentation include azelaic acid, retinoids, hydroquinone and cosmeceuticals.” were added.

Ref) Seemal R. Desai, MD, FAAD. Hyperpigmentation Therapy: A Review. J Clin Aesthet Dermatol. 2014 Aug; 7(8): 13–17.

3. Since this work is based on tyrosinase being the most critical step in melanin synthesis, this should be discussed.

[bookmark: _Hlk76471498]The answer : As suggested, the sentence of the Introduction section and Reference have been revised. The sentence of “Synthesis of melanin is catalyzed by tyrosinase via L-3,4-dihydroxyphenylalanine (L-DOPA) and DOPAquinone from tyrosine, one of the amino acids as a substrate. Peomelanin and eumelanin are the two reactants formed from DOPAquinone.” was added.

4. A brief review of other known tyrosinase inhibitors. 

The answer : I appreciate the reviewer for careful reading. That is mentioned in the Introduction section. The sentences of “The active ingredients in cosmetics include several whitening agents, such as arbutin [14], hydroquinone [15], deoxyarbutin [16], resorcinol [17], vanillin [18], niacinamide [19], and kojic acid [20]. Isotachioside is an analog of arbutin. Hydroquinone and its derivatives α- and β-arbutin are potent tyrosinase suppressants [20]. Deoxyarbutin and its derivatives are used to lighten hyperpigmented skin lesions, and their effectiveness has been demon-strated. Kojic acid is another known tyrosinase suppressant [22].” were mentioned.
And supplementary Data Fig. 2 have been updated with new experiments.


5. Other previously recognized Avn functions and uses in order to highlight the new found role. 

The answer : I appreciate the reviewer for careful reading. That is mentioned in the Introduction section. The sentence of “Phenolic compounds reportedly exhibit a variety of biological activities, such as an-ti-allergic, antioxidant, anti-inflammatory and anti-carcinogenic activity [3,4].” was mentioned.

Results
6. The results with Avn A, B, and C are similar. Delete the sentence at the end of the abstract: "AvnC is a more potent and selective tyrosinase inhibitor than AvnA and -B" and other similar statements.

The answer : As suggested, the sentence of the abstract section has been deleted. 

Title
7. The title must also be corrected. The Avn abbreviation may not be recognized by a number of readers. It should be rather:
[bookmark: _Hlk76327307]“Inhibitory effect of Avenanthramides (Avn)… (without specifying that they are A-B-C) on tyrosinase activity ... "
The answer : As suggested, the title was finally changed to “Inhibitory effect of Avenanthramides (Avn) on tyrosinase activity and melanogenesis in α-MSH-activated SK-MEL-2 cells: in vitro and in silico analysis” 
 
---------------------------------------------------------------------------------------------------------------------------------------
Reviewer 2

1. Virtual docking was performed to check the binding of Avn with tyrosinase. However, this might not reflect the actual binding relationship between these two molecules. Chemical analysis of these two molecules should be carried out. 
The answer : As suggested, the Result, the Material and method, the Discussion section, Figure 5B and Figure.5B legend have been updated. The sentences of “we checked for possible hydrogen bonds and hydrophobic interactions using HBPLUS and non-bonded contact parameters as default settings in LigPlot+ v2.2. (Material and method)”,
The docking simulation revealed seven residues (Asp199, His202, Glu345, Ala357, Gln359, Asn364, and Val377) that participated in hydrogen bonds. AvnA bound to tyro-sinase with three hydrogen bonds, at Ala357 (distance: 2.92Å), Asn364 (3.04Å), and Val377 (3.26Å). AvnB bound to tyrosinase with two hydrogen bonds, at Asp199 (3.13Å) and Ala357 (2.71Å). AvnC bound to tyrosinase with four hydrogen bonds, at His202 (3.26 Å), Glu345 (3.12 Å), Ala357 (2.87 Å), and Gln359 (2.83Å). The Ala357 residue was inter-acted in common with Avn-A-B-C whereas AvnC had one more hydrogen bond with Gln359 adjacent to the Ala357. In addition, the Avn-A-B-C had seven or eight hydrophobic interactions with tyrosinase. The four hydrogen bonds between AvnC and tyrosinase resulted in higher binding affinity of AvnC than the binding affinity of AvnB or AvnA. Especially, the additional hy-drogen bond of the Gln359 residue which was located outside the binding pocket seems to help stabilization of the binding of AvnC on tyrosinase. (Result section 3.5)”,
“The docking simulation analysis revealed that AvnC interacted with four residues (His202, Glu345, Ala357, and Gln359) to form a hydrogen bond, while AvnB and AvnA was predicted hydrogen bond interactions with three (Ala357, Asn364, and Val377) and two residues (Asp199 and Ala357) of tyrosinase. The four hydrogen bonding interactions between tyrosinase and AvnC could affect the higher inhibition of tyrosinase activity. In addition, the Avn-A-B-C had seven or eight hydrophobic interactions with tyrosinase. (Discussion section)” and
“(B) Interaction analysis between tyrosinase and Avn-A-B-C. The Avn-A-B-C had several hydrogen bond interactions at seven residues (Asp199, His202, Glu345, Ala357, Gln359, Asn364, and Val377) on tyrosinase. The four hydrogen bonds between AvnC and tyrosinase resulted in higher binding affinity of AvnC than the binding affinity of AvnB or AvnA. In addition, the Avn-A-B-C had seven or eight hydrophobic interactions with tyrosinase. (Figure.5B legend)” were added. 
[image: ]

2. Figure 4A: plot a summary quantification graph for the western blot result. 
The answer : As suggested, Figure 4A has been updated with the new statistical graph data.
[image: ]

3. Figure 4B: scale of each photo is not shown.
The answer : As suggested, Figure 4B has been updated with the scale bar.

4. The result from Derek Nexus is not shown. A summary of the analysis should be given. 
The answer : As suggested, the Result section 3.6 have been updated. The sentences of “However, AvnA was predicted as ‘equivocal‘ to have the skin sensitization potential sub-structure of substituted phenol analogs (Supplementary Figure S1). The phenol sub-structure in AvnA was matched to the phenolic radicals, structural alert. The struc-tural alert described the potential for skin sensitization by a free radical generation, such as the mechanism of phenolic radicals.” were added.
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Supplementary Data Fig. 1. Prediction results for AvnA by the Derek

[bookmark: _Hlk76330448]5. Positive control is missing in each experiment. Please suggest a known tyrosinase-inhibiting drug as the positive control.
The answer : As suggested, Supplementary Data Fig. 2 have been updated with new experiments. tyrosinase-inhibiting drug as the positive control is Kojic acid.
[image: ]

Supplementary Data Fig. 2. Positive control experiment in each the Avns

6. Discuss how dendrite extension affects melanogenesis or hyperpigmentation.  
[bookmark: _Hlk76471649]The answer : As suggested, the sentence of the result section 3.4 and Reference have been revised. The sentence of “For melanosome transfer to occur, dendritic extension is required.” was added.

Ref) Luo, L. Rho GTPases in neuronal morphogenesis. Nat. Rev. Neurosci (2000). 1 (3), 173–180.
[bookmark: _Hlk76471674]And the sentence of “The transfer of melanin pigment from melanocytes, which is important for epidermal photoprotection and the maintenance of normal skin color, requires the movement of melanosomes through melanocyte dendrites.” was added.
Ref) M Hara, M Yaar, H R Byers, D Goukassian, R E Fine, J Gonsalves, B A Gilchrest. J Invest Dermatol. 2000 Mar;114(3):438-43.
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Reasoning Summary

4 Hepatotoxicity in mammal is PLAUSIBLE

* Alert matched: 619 para-Aminophenol or derivative

4 Mitochondrial dysfunction in mammal is EQUIVOCAL
« Alert matched: RapidPrototype111 para-Aminophenol or derivative

4 Nephrotoxicity in mammal is PLAUSIBLE

* Alert matched: 818 para-Aminophenol or derivative

# Skin sensitisation in mammal is EQUIVOCAL

* Alert matched: 439 Substituted phenol
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Alert Descriptions

! Alert: 439 Substituted phenol (from KB: Derek KB
2020 1.0)

Alert Description Image Match with query compound

1, CH2 or C (5p2 or sp hybridised) except C(=0JORS

R3,RS = H, F, CI, Br, I, C except C(-=O)OR7
RIRS cannot al be hydrogen
R&,R7=C H

Atoms marked % requre a double bond and cannot be attached to additonal
heteroatoms.

Al ing fusions allowed except bonds marked & canot be fusion bonds
Bonds marked * can be single or part of an aromatic fusion

Dached bands can b ether single or double
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Lhasa Derek
Derek Nexus Report

Report Information

Author Report date Prediction date Program version
Admin 01 July 2021 13:51:06 01 July 2021 13:51:05  Derek Nexus: 6.1.0,
Nexus: 2.3.0

Processing Options

Selected Species Selected Knowledge Base(s) Reasoning Level
mammal Derek KB 2020 1.0 At least EQUIVOCAL
Perceive tautomers Perceive mixtures Match alerts without rules
Yes Yes No
Show Open likelihood Show Negative Predictions Show Rapid Prototypes
No Yes Yes

Filter nearest neighbours
on misclassified features
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