Re: Analyzing P5CS Gene Evolution in plants using an in silico approach by Archana Kumari et al.

1. CRITERIA FOR JUDGEMENT (Mark "Yes" or "No"). 

Is the work scientifically sound? YES

Is the work an original contribution YES

Are the conclusions justified on the evidence presented? YES

Is the work free of major errors in fact, logic or technique?  
YES

Is the paper clearly and concisely written? SEE REPORT

Do you consider that the data provided on the care and use of animals (See Instructions to Contributors) is sufficient to establish that the animals used in the experiments were well looked after, that care was taken to avoid distress, and that there was no unethical use of animals? 

N/A

2. PRESENTATION (Mark "Yes" or "No"). 

Does the title clearly indicate the content of the paper?  YES

Does the abstract convey the essence of the article?  YES

Are all the tables essential? YES

Are the figures and drawings of good quality?

YES, with the exception of fig 1. Also, legends need to be added to all tables & figures!

Are the illustrations necessary for an understanding of the text?  YES

Is the labelling adequate? SEE REPORT

3. RECOMMENDATIONS(Mark one with an X) 

Accept for publication with minor changes X

4. REPORT

This manuscript by Archana Kumari et al is a thorough in silico analysis of the P5CS gene evolution in plants, with additional consideration to its orthologs in microrganisms (prokaryotes and single-cell eukaryotes) and the animal kingdom.

The delta-1-pyrolline-5-carboxylate synthase (P5CS) [ <- EC No should be included in the introduction!] catalyses the rate limiting step in the biosynthesis of prolin which, in addition to be an essential amino acid also acts as a major osmoprotectant. 

The results indicate strongly that during evolution from single to multicellular organisms two different genes merged to a new gene encoding a bifunctional enzyme with two domains to increase efficiency. The authors furthermore discuss possible different phylogenetic origins of the two catalytic domains of P5CS and further investigate the subsequent different evolution of the P5CS gene in higher plants.

This a very profound study of the evolution of a very important enzyme found in basically all organisms, which is very important for the adaptation to osmotic stress and therefore important when considering optimising phenotypes of agricultural important plants.

Therefore I support publication of this work in OJB with some minor, but important changes in the presentation:

1) In the abstract and the main text abbreviations and distinct scientific terms should be explained when appearing the first time: i.e. P5CD, PUA domain, G5K, Ka/Ks analysis, etc etc

2) All (!) tables and figures lack a legend. These should be added so that each figure and table stands alone, self-explaining.

3) Figure 1:

- The distinct features of the figure are not explained: are these schematic representations cDNAs, genes, proteins? What do the unshaded gaps and the lines represent?

- The information given in the text on p6 (see below) should be part of fig 1(B?). Also lower and upper case letters need to be explained

__________________________

Consensus amino acid sequence for signature motif G5K and GSA dehydrogenase are given below: 

1. G5K: - S r v G r G G M t a K v k a a v h/y a 

2. GSA dehydrogenase:- V d d v y a A I d H I h r y g s a H t d c i 

___________________________

- I also suggest including a unicellular eukaryote and maybe an animal into this figure

4) Figures 4&5 should be presented together as A&B. It is also vital that both figures appear in the same format/presentation so that the reader is able to quickly depict the difference in these two phylogenetic trees

5) Typos

Apart from some minor typographical errors the authors often forget to insert definite and indefinite articles or mix them up. Here are some (!) suggestions to improve the manuscript but I strongly recommend that the authors seek the assistance of a colleague of native-speaking background. 

p2: "imino acid" -> amino acid

p2: However, reduction of glutamate to its semialdehyde was demonstrated to be performed by a bifunctional enzyme P5C synthetase-P5CS (Hu et al., 1992). 

-> either " a bifunctional enzyme, P5C synthetase-P5CS" (comma) or " the bifunctional enzyme P5C synthetase-P5CS
p3: Although there is an increased application of P5CS gene in plant genetic engineering, ...

" the P5CS gene "

pp3-7 (Methods, Results & Discussion): throughout these chapters there is a space lacking after the colon in the headlines.

i.e. " Motif Identification:Motifs ... "-> "Motif Identification:_Motifs ..."

p4: "Also, the amino acid sequences of β4 and αE loop, ..." -> " of the β4 and αE loops "

p4: " Orthology:Candidate Arabidopsis P5CS orthologs ..." -> why "candidate"? Also: Arabidopsis in italic

p4: "The divergence of Arabidopsis P5CS CDS from rest of the individual plant P5CS and the group of the plants P5CS CDS was then deciphered. "

-> "The divergence of the Arabidopsis P5CS CDS to other individual plant P5CS genes was then deciphered and compared to the different plant groups "

(only a suggestion! Is that what the authors meant?)

p5: "Similarly, the E. coli GSA exhibited 38% identity with A. thaliana P5CS, from 298 - 692 amino acids at C-terminal (Figure 1). "

-> "Similarly, the E. coli GSA exhibited 38% identity with amino acids 282 - 692 in the C-terminal end of the A. thaliana P5CS (Figure 1). "

p5: "Among the plants, O. sativa (moncot) P5CS gene size is larger than that of A. thaliana (a dicot)." -> "... (a monocot) the P5CS gene size..."

p5:  " The number of introns as well as exons is less in the animal P5CS gene than that of plants and vice versa in case of length of introns and exons. "

-> The number and the sizes of exons and introns in the animal P5CS gene are smaller as in plants.

p6: " In case of G5K and GSA dehydrogenase signature sequence, ..."

   -> "In case of the G5K and GSA dehydrogenase signature sequence, ..."

p6: "Also, the amino acid sequence of β4 and αE loop from E. coli, which is mainly involved ..."

   -> Also, the amino acid sequences of the β4 and αE loops from the E. coli G5K, which are mainly involved ..."

p6: "Coding sequences of P5CS gene from different plant species under study, ...."

-> genes
p7: " As expected, the monocots (graminae) and dicots P5CS formed separate group. "

-> groups
p7: "In dicots, legumes (M. Sativa, M. truncatula, G. max, V. aconitifolia) formed one clade, whereas the other clade consisted of Brassicaceae family members (C. bungeana, A. thaliana and B. napus). M. crystalianum, S. esculentum, A. corniculatum, V. vinifera and V. ungiculata formed a separate clade. "

-> Full stop after "B. napus)"

-> Also: I think it would be useful (nice) for the reader without botanical background to include common names here.

p7: "Phylogenetic tree of P5CS amino acid sequences was also constructed from the above-mentioned species. "

-> A phylogenetic tree of 

p7: "A similar kind of topology was observed as in case of P5CS CDS phylogenetic tree. "

-> "Both phylogenetic trees (aa and CDS) showed a similar topology (data not shown)

p7: "GSA dehydrogenase and G5K domain amino acids sequence from the 15 plant species, E. coli and S. cerevisiae were used to draw phylogenetic tree separately. "

   ->"We also generated two different phylogenetic trees for the amino acid sequences of the GSA dehydrogenase and the G5K domain of E.Coli, S.c. and the 15 plant species."

p7: " In G5K domain phylogenetic tree (Figure 4), E. coli and S. cerevisiae formed one clade. It is also seen that the GSA dehydrogenase domain has evolved rather separately in these two organisms (Figure 5). "

-> " In the G5K domain phylogenetic tree (Figure 4), E. coli and S. cerevisiae formed one clade, while the GSA dehydrogenase domain has evolved rather separately in these two organisms (Figure 5). "

p7: "The branch length in G5K tree is lesser than that of the tree for GSA dehydrogenase. "

-> "The branch length in the G5K tree is smaller than in the tree for the GSA dehydrogenase. "

p7: "... ω value within the coding regionX, ..."

p7: " The peaks in the  ω value are due to high  a Ka value ..."

p8: " In all the comparisons the ω value was less than 1 (Table.3) except for the critical regions where it was found to be ranging from 1.630 (B. napus) to 26.83 (A. corniculatum). The calculated ENC (Effective Number of Codon) value ranged between 51.56 (G. max) to 58.18 (V. acconitifolia). "

Please discuss these observations.

p8: " The G5K and GSA dehydrogenase domains of the P5CS protein..."

p8: " ...in unicellular prokaryotes (E. coli) and Eukaryotes (S. cerevisiae). "

-> ...in prokaryotes (E. coli) and unicellular Eukaryotes (S. cerevisiae). "

p8: "The motif scan of the G5K protein ...

p8: "The role of the PUA domain in feedback inhibition has also been shown by Hu et al., (1992): the plant P5CS enzyme is 50% end product inhibited by 6 mM proline, whereas the wild type E. coli G5K is 30 times more sensitive (i.e. 50% end product inhibition at 0.2 mM proline). 
p8: "It is plausible that with the evolution, the deletion of the PUA domain led to merging of two different functional domains into one bifunctional enzymatic protein. 

p8: "P5CS genes of prokaryotes and unicellular eukaryotes are intron less. However, multicelluar eukaryotic P5CS genes are split with introns. 

p9: "In the present study, we could not locate the leucine zipper in the GSA dehydrogenase domain "

p9: " ...it appears that leucine zippers may not be involved in the tetrameric organization of P5CS. 

p9: "The P5CS enzyme can be feed back regulated ..." -> feedback = one word

p9: "They also found that Aspartic acid (D148) of β4-αE loop in E. coli as well as in plant’s G5K domain have a vital role in functional confirmation. The results of our study are also in conformity with this, as the β4-αE loop of G5K is found to be conserved throught the plants selected for the study. "

   ->" They also found that aspartic acid (D148) of the β4-αE loop in the G5K domain of E. coli and plants have a vital role in functional confirmation. The results of our study are also in conformity with this, as the β4-αE loop of G5K is found to be conserved throughout the plants selected for this study.

p10: "The proline biosynthetic pathway..."

p10: " In our study, P5CS orthologs could be identified in diverse organisms including bacteria to higher Eukaryotes. "

Have these orthologs really be identified in this study?

p10: " The CDS and amino acid sequences from the plants were analyzed ..."

-> from selected plants

p10: " Similar types of clades were observed in these two domains tree as in the coding sequence phylogenetic tree. But the branch length of G5K tree is less than that of the GSA dehydrogenase. This suggests that a G5K domain is more conserved than GSA dehydrogenase domain and these two domains have evolved separately in various species. "

   -> " Similar types of clades were observed in these two domains trees as in the coding sequence phylogenetic tree. But the branch length of the G5K tree is less than that of the tree for the GSA dehydrogenase. This suggests that the G5K domain is more conserved than the GSA dehydrogenase domain, indicating that these two domains have evolved separately in various species. "

p11: "The Ka/Ks ratio greater than 1 indicates a gene is undergoing the effects of positive Darwinian selection (selection for a new gene sequence), ..."

p11: "various nonsynonymous changes may be involved in stabilization of the functional P5CS structure conformation. 

p11: "CONCLUSIONS"

I suggest to carefully rephrasing this final paragraph.

Here a few typos and suggestions:

During the evolution of P5CS genes from bacteria to plants (multicellular organisms, including plant???), two different genes with different but connected functions merged with a deletion of PUA domain to one gene encoding a bifunctional enzyme in order to increase the enzyme efficiency.

Codon substitution analysis suggests the purifying selection of the gene sequence during evolution.

-> Should be rephrased

However, for few coding sites ω values were significantly higher indicating the presence of buffer sites for mutations in the coding sequence. It can be concluded that the gene structure of P5CS has reached to a saturation stage, resulting in an enzyme with better efficiency as compared with E. coli, to cope up with stress regime. However, still the efficiency could maybe be improved using site directed mutagenesis in allosteric sites for feedback inhibition.

The path of molecular evolution of P5CS has reached a point after which drive towards neutral evolution can possibly take centre stage. 

-> I don't understand this last sentence!

