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We are pleased that our paper has generated this discussion. We left the title of our paper with a question mark as we thought that some of the findings we made would require further exploration.



We are inclined to agree on the presented issue. In light of the evidence that you give in your comment, it appears that Asp-melanin is not of DOPA type due to the lack of solvent control in the study of Pal et al. [1]. We appreciate your expertise on this matter. It was not our aim to reject the production of Asp-melanin in conidia during static or biofilm growth conditions nor the novel pathway which were revealed by Geib et al. [2]. We admit that the used inhibitors by Pal et al. [1] may not be specific enough, allowing divergent presumptions of the involved enzymes.



However, the focus of our study was to characterise the revealed NR-PKS gene pgmA and the surrounding gene cluster on a transcriptional level by utilizing the obtained gene expression and transcriptome sequence data. We presented only a speculation regarding the function of this cluster as remarked in the comment presented by Geib and Brock [3].



Regarding the several further thoughts presented by Geib and Brock [3], we agree on the necessity to confirm them with further studies. In our previous study [4], we observed an increase in lovastatin production, both on the transcriptional and molecular level, and showed it to be enhanced already 24 h after butyrolactone I supplementation, 96 h prior to the speculated pgm cluster genes showed upregulation as described in our current study [5]. Similarly, in our recent study [6], we observed the global regulator gene laeA to be upregulated 24 h after butyrolactone I supplementation, i.e., 96 h prior to the speculated pgm cluster genes. Furthermore, Bok et al. [7] reported LaeA to regulate lovastatin production in A. terreus as well, supporting the hypothesised role of laeA and the secondary metabolism occurrence. The speculation regarding the role of pgm cluster genes in secondary metabolism is based on these observations.



Naturally, all these questions require further investigations as proposed by Geib and Brock [3]. Schimmel et al. [8] reported butyrolactone I to increase the number of spores as well as lovastatin production. The studies of Raina et al., Palonen et al. and Schimmel et al. [4,5,6,8] were performed in submerged and continuously shaken culture conditions, although we have no specific morphological information regarding sporulation. Therefore, we do agree that none of these observations define the function of this pgm gene cluster to be specifically related to pigmentation but a difference with the occurred secondary metabolism was hypothesised.



We can accept that the properties of the pgm gene cluster to produce pigment are unconfirmed by biochemical methods. As pointed out by Geib and Brock [3], the observed similarity with the fusarubin gene cluster of the Fusarium fujikuroi may indicate sexual development during the growth conditions used in this study. This raises a question regarding the observed upregulation of one of the key regulators of asexual conidiation, abaA—occurring exactly at the same time point as the pgm cluster genes are upregulated as well [5,6]. Some of the regulative genes of sexual development were also expressed under the applied growth conditions (data not shown). The potential production of accessory conidia cannot be ruled out, but this type of spores is reported to be unpigmented in addition to being hyaline [9].



Taken together, we thank Dr. Geib and Dr. Brock for their careful reading and constructive comments. We hope to have the chance to study the melanisation of Aspergillus terreus together in future projects.
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