Reviewer: 1

1) Overall the English is fully understandable although a little deficient in places (particularly the use of prepositions).  Ideally the text should be read by a native speaker.

Response:

2) The authors should provide a good clear objective definition of a ?�?domain?�? in

the sense that they use it.  Are these structural or functional units?  The term

?�?extra-domain?�? seems a little odd to me, however, it may be standard usage

within the field.  If not, then non-domain seems better to me.  

3) Fig 2,  Why were the chordate data separated from the rest?  Why not separate

Auxotrophs and prototrophs as in the original proposal of the work?  Further, it

should be made clearer that each point in the figure refers to an entire genome.

4) Final paragraph (page 7)  Tyrosin (sic)  is Y and not T.  

5) The definition of ED regions should be made clearer.  For example, if a given

polypeptide chain has two well-defined domains (which would presumably appear as

separate entries in CDD), how is the ED region defined?  I assume that it is the

region which participates in neither of the domains, but this should be made clearer

in the text.

6) Fig. 1 should be improved for clarity ?�? it is difficult to distinguish the

lines.  A comment should be made about the fact that a greater percentage of

residues appear outside the domains than within them.  Surely some of these must be

unidentified domains.  Maybe the differences observed will become greater once such

domains are identified.  Assuming that the WD class is really just a class of as yet

unclassified proteins with a similar distribution of DM and ED to those that have

been classified, it is indeed odd that the results are so similar to DM (especially

given that ED dominates over DM as commented above).  The authors don?�?t seem to

provide a very convincing explanation for this.

7) The utility of the ED index is not at all clear to me.  Indeed the argument seems

circular.  First the authors identify those residues which are most commonly

observed in DM and ED.  They chose the most characteristic amino acids for each

class and then study how the ratio of these two quantities varies from DM to ED to

WD.  Not surprisingly the ED index turns out to be greater in extra-domains. 

Furthermore I don?�?t see the need to plot the distribution of the ED characteristic

residues (PQS) on the surface of a DM protein.  Once again the conclusion that

prolines, glutamines and serines are to be found at the surface is not particularly

revealing.  This latter part of the manuscript could be reduced or eliminated

altogether.

8) Discussion (para 2)  The discussion about extra-domains being responsible for

protein-protein interaction is a bit odd.  Firstly, many domains are also sites of

interaction.  Secondly if EDs have important functional roles (as do domains) why

would they be more tolerant to the selective use of non EAAs?

Overall, I think the paper presents interesting and useful insight and is

publishable after attending to the comments above.

=====================================

Reviewer: 2

   Originality : Strong Accept

   Quality : Weak Reject

   Relevance : Strong Accept

   Presentation : Weak Reject

   Recommendation : Accept

Summary: Very interesting paper where an evolutionary constraint of nutritional

nature is hypothesized and further tested against proteomic databases regarding the

domain and extra-domain portions of proteins. However there are some weaknesses that

must be removed in the article to be acceptable. 

Details: The phrases: "what suggest that protein without mapped domains behave as

large domains" and "bringing support to the theory that proteins without domain are

closest to protein domains" in abstract seem to be redundant. Explain better or

eliminate one of them.

The phrase in abstract: " A high number of EAA was shown to be enriched in protein

domains and it may be related with the fact that these amino acids have lost their

biosynthetic pathways in metazoans during a great amino acid pathway deletion that

may have happened close to the conquest of earth environment." gives the impression

that the number of EAA in protein domains was increased during the evolution. A more

plausible explanation is that the number of EAA outside domains were decreased

during evolution because of nutritional constraints. 

The phrase in abstract "... that may have happened close to the conquest of earth

environment" is meaningless, because Metazoans arose about 600 my ago and the

terrestrial (not "earth") environment was conquered about 300 my ago.

Although the essential amino-acids are, for the purposes of this research, almost

the same for all Metazoa, there are some differences, and this fact must be stated

in the paper

In the introduction section, when the authors analyse the "non metazoan" pattern of

EAA usage of C. elegans, they consider that it is may due to "some constraint

associated with its diet". C. elegans is a saprophyte that eats bacteria, a source

of all amino-acids present in prototrophic organisms. Therefore, the non metazoan

pattern must be due to a LACK of constraint.

The equation presented in the "statistical methods" item from the "methods" section

is well known and must be deleted. 

Despite I've carefully studied it, I was not able to understand figure 2. It seems

to be a correlation analysis because there are continuous variables in both X and Y

axes, but it does not make any sense. What the arrows indicates? What is circulated

in green? What the vertical cylinder (between ~ 0.51 and 0.55) means? Please clarify

this figure together with the accompanying discussion.

In figure 3, the statistical significance of the differences must be calculated and

put above the bars.

The figure 4 is not an scatter plot. I could not figure out what is represented in

this figure. In the caption must be stated that the blue colored one letter coded

amino-acids are the non essential ones.

