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REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): 

Fossilized neural structures, particularly in Cambrian exceptionally preserved fossils, have been 

becoming pervasive in last decades, although arguments from taphonomic perspective urge 

cautious interpretations. Here Ortega-Hernandez et al. report a further case, the nearly complete 

neural system of mollisoniid arthropods from the middle Cabmrian of Norther America. In terms of 

current criteria to identify fossil neural structures, I agree that these fossil do preserve potential 

neuroanatomy of mollisoniids. 

I have some concerns need the authors to help clarify though. 

1) as the authors described, the preservation of mollisoniid nerve is not complete, some

interpreted anatomic features only represent one of the possible interpretations (e.g. synganglia).

In this sense, I would hesitate to accept the discussions concerning the ‘significance’ of this

discoveries. The discussion part is too long, most of which are of possibilities, not of the discovery.

2) In Fig 2, element P and Ca show about four paired lateral extentions. Are those true signals ?

3) In MCZ 1811, the interpreted CNS is quite a thin thread in the pygidium, while in USNM

305093, the interpreted CNS is quite thick and robust. This would indicate that the later CNS is

more likely the combination of gut and CNS, like the central carbon remains in MCZ 1811.

4) It is really hard to believe that the guy of mollisoniids can reach the width as indicated in Fig.

4C. It looks more like the body width under the tergites. Supporting data are needed for such a

claim.

5) In Fig 2. Interpretative labelings are needed to help understand the authors’ claims

6) As the authors notified, mollisoniids are widely accepted as in stem chelicerates. I am not sure

whether it is right to exaggerate the significance to euarthropods, given that some detailed

neuroanatomy are not that complete and informative.

In summary, this is an additional interesting case of fossil nerves in Cambrian arthropods. The 

findings will further motivate the discussion about the early evolution of arthropods, from the 

perspective of neuroanatomy. I would recommend to publish this paper if the authors can address 

the questions raised above. 

Peiyun Cong 

YKLP, Yunnan University 

Reviewer #2 (Remarks to the Author): 

Neural structures are rarely preserved in the fossil record, so despite the increasing reports of 

exceptionally preserved neuroanatomy from Cambrian panarthropod fossils in the past few years, 

there is still a huge amount we don’t know. The manuscript by Ortega-Hernández and his co-

authors described the central nervous system (CNS) of the Cambrian arthropod Mollisonia 

symmetrica from the Burgess Shale. The authors carried out careful observations, detailed 

descriptions, and the manuscript is well-written and well-illustrated. Therefore, this study is 

certainly a welcome addition to the new research field of “neuropalaeontology”, and the evidence 

and discussion in the manuscript is generally robust and sound. However, I have a few concerns. 

1)I have my reservations regarding the optical neuropils of Mollisonia. The number and position of



optical neuropils are very important characters for distinguishing mandibulate-like or chelicerate-

like brains. In my opinion, the evidence from ROMIP 62978 in Ref [32] convincingly shows that 

Mollisonia has three optic neuropils nested outside the central brain, and the outline of two optic 

neuropils can also be recognised in specimen MCZ 1811 (Extended Data Fig. 5 in Ref [32]; and 

Fig. 1 and S1 in this manuscript), so such evidence shouldn’t be dismissed easily. Therefore, the 

single dark area of preservation within the eye stalk in other specimens might be the result of an 

overlaying of retina and optic neuropils. 

2)The arguments in the manuscript are somehow circular or even conflicting. The author 

cautiously emphasized several times that the poor preservation of the anterior CNS of Mollisonia 

causes uncertainty regarding the detailed features of the CNS (e.g. optic neuropil discussion 

above). If so, the discussion about the phylogeny based on the CNS will be built on a weak 

foundation, and hence there is no real evidence of conflicting phylogenetic signals between 

appendicular or neuroanatomical data. For the same reason, it is not clear about the what is being 

illuminated with regards to the ancestral nervous system of crown-group Euarthropoda. The author 

can change the title and tone down some statements in the Discussion. 

3)The phylogenetic position of Mollisonia has been controversial among different previous studies, 

which are all based on appendicular data. Neuroanatomic characters are often very useful for 

solving deep phylogeny. Therefore, I wonder if the authors can carry out new phylogenetic 

analysis with the addition of new neural characters to address this controversy? If so, some of my 

suggestions above would be solved too. 

A few minor points below: 

1)There is some repetition in the manuscript, such as preservation in the Results and in the 

Discussion, which could be consolidated. 

2)Line 405: (Figure S5)--There is no figure. 

3)In Fig. 3 caption: “ssn” should be “sn” 

4)Fig. S2 is identical to Fig. 3, apart from the figure caption
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REVIEWERS' COMMENTS 

Reviewer #1 (Remarks to the Author): 

I am happy with the authors response and the revised version of manuscript. I would recommend 

to publish this after a checking though of spelling-erros, such as in line 231-231, 'in more recent 

times' should be 'in more recent time'. 

Reviewer #2 (Remarks to the Author): 

I appreciate that the authors have taken many of my previous suggestions into consideration, 

including carrying out additional phylogenetic analyses and edited the discussion and title, so the 

manuscript is now significantly improved from its previous version. I am happy with most 

description and discussion in this manuscript, and a lot of speculative discussion has been 

removed. The phylogenetic position of Mollisonia as one of the most basal branches within the 

stem-group chelicerates seem to be sound, and the interpretation on the neuroanatomy innovation 

on the early chelicerates is very interesting and significant. Therefore, I recommend this 

manuscript to be published in Nature Communications.
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Reviewer #1 (Remarks to the Author): 

I am happy with the authors response and the revised version of manuscript. I would 
recommend to publish this after a checking though of spelling-erros, such as in line 231-231, 
'in more recent times' should be 'in more recent time'. 

JOH: We thank the reviewer for the positive and constructive comments that helped us 
improve this study, and have screened the manuscript to identify spelling errors. 

Reviewer #2 (Remarks to the Author): 

I appreciate that the authors have taken many of my previous suggestions into consideration, 
including carrying out additional phylogenetic analyses and edited the discussion and title, so 
the manuscript is now significantly improved from its previous version. I am happy with most 
description and discussion in this manuscript, and a lot of speculative discussion has been 
removed. The phylogenetic position of Mollisonia as one of the most basal branches within the 
stem-group chelicerates seem to be sound, and the interpretation on the neuroanatomy 
innovation on the early chelicerates is very interesting and significant. Therefore, I recommend 
this manuscript to be published in Nature Communications. 

JOH: We thank the reviewer for their comments that helped us improve the manucript for 
publication. 


