Author's response to Reviewers of manuscript under the title „Contribution to Globularia phylogeny” by Kroata Hazler Pilepić, Maja Friščić, Ahmet Duran, Semir Maslo, Rade Garić, Sara Čuljak and Kristina Šutalo.
First of all, we would like to thank both reviewers for investing their precious time in reviewing this manuscript, as well as for recognising its potential weaknesses and providing useful suggestions for its improvement. The authors of the manuscript have accepted the majority of the comments and have made changes in the manuscript accordingly. The authors also have done many minor changes in the remaining part of the manuscript as both reviewers suggested. Finally, the paper was revised by a native English-language speaker. 

Reviewer A 
Comment 1
The title of the paper could be more informative and indicate the use of molecular phylogenetic approach. 

Author's response to comment 1
The Title was changed to: 
“Contribution to Globularia phylogeny based on nuclear ribosomal spacer and two chloroplast DNA regions”
Comment 2

In the introduction the outline of the Globularia intrageneric systematics and division into sections or groups is lacking. 
Author's response to comment 2

In the Introduction was added section describing intrageneric division of Globularia.
· Page 3; line 64: added text

“The first extensive classifications of Globularia were proposed by Schwarz (1, 2). They comprised 22-25 taxa, which were divided into nine sections. Subsequently, Schwarz's studies regarding this genus have undergone some modifications by several authors (3, 4, 5). The finally accepted classification of Globularia separates the genus into eight sections based on morphological characters, cytological data, ecology and distribution. These include Lytanthus, Polycephalium, Carradoria, Hellenion, Globularia, Alypum, Empetron and Gymnocladium (5).”

Comment 3

My main criticism is the use of generalized conclusions in the discussion which are not studied and therefore not supported by the results presented in this paper. The paper frequently discusses the results presented here in the light of conclusions of other authors - references 23 and 24. However, these references and discussed results on Globularia present only preliminary results and were never fully published. Therefore I would be very careful to propose such firm conclusions.
Author's response to comment 3

The authors have accepted this comment and have made changes in the manuscript accordingly. All of the generalized conclusions in the Discussion were changed or omitted.

· Page 9; line 233: changed text
“Nevertheless, the ITS data indicates a close relationship of G. punctata with G. nudicaulis, a montane European taxon distributed in the Alps, the Pyrenees and mountains of Northern Spain. This diploid taxon, which shows great uniformity throughout the geographical range of its distribution (from Northern Spain to the Alps, 8, 13), belongs to the section Gymnocladium, along with two taxa: G. gracilis Rouy et Richt., which is restricted to the Pyrenees and G. liouvillei Jah. et Maire, an endemic taxon of High Atlas in Morocco. According to Schwarz (1), affiliation to the section Gymnocladium is based on the development of short stolons. However, G. nudicaulis was found to grow without stolons (5). Whereas earlier obtained ITS data (26) have put G. nudicaulis in a separate clade along with G. gracilis from the same section, the results of our ITS analysis that indicate a sister-relationship between G. nudicaulis and G. punctata are somewhat unexpected. Moreover, in the cpDNA tree, G. nudicaulis was positioned with G. trichosantha, another member of the section Globularia. These results may be a consequence of incomplete taxon sampling. G. trichosantha is a diploid taxon distributed from the Eastern Balkans to the Crimea. Comes and Kadereit (26) have considered this species an early branching taxon of the Asia Minor clade together with G. punctata, but our molecular data clearly support separation of these European samples from those of Asia Minor.”
· Page 9; line 260: deleted text

“Our results are in accordance with the genealogy proposed by Comes and Kadereit (25, 26)” 
· Page 9; line 260: changed text

“Comes and Kadereit (25, 26), proposed that G. cordifolia and G. repens, along with other Apennines/Balkan Globularia taxa (G. neapolitana O. Schwarz and G. stygia Orph. ex Boiss.), originated in the Pleistocene. Origin of many montane taxa could be explained by the ecological niche concept.” 
· Page 10; line 298: deleted text

“Our data indicate this species as pivotal in the clade of Anatolian Globularia.” 
· Page 10; line 304: added text
“Although this taxon is morphologically most similar to G. sintenisii (9), our ITS data indicate a poorly supported relation with G. alypum, which could be a consequence of our incomplete dataset or poor resolution of the ITS alone.”
· Page 10; line 317: changed text

“In conclusion, this study indicates existence of separate centers of diversification for European and Asia Minor Globularia. Although Kadereit and Comes (7) proposed that evolutionary events in Globularia dated earlier than the Quaternary, it could be hypothesized that speciation of some of the European and Anatolian taxa began during the glacial period, having in mind that morphological characteristics are often under severe ecological selection pressure, which may lead to the creation of advantages necessary for adaptation to extreme habitat conditions. Closely related taxa, such as G. cordifolia and G. meridionalis, as well as the majority of Anatolian endemics, probably developed in such conditions exactly. Nevertheless, conduction of additional research to confirm these assumptions is necessary.”
Reviewer B
Comment 1
Taking a more critical stand, however, I believe the Authors are well aware of the fact that a major problem with their restricted phylogenetic analysis is the inherently incomplete taxon (including outgroup) sampling, and to this might be added a limited gene sampling as well. In fact, I presume these limitations (either singly or in concert) are most likely responsible for some unexpected, in fact, implausible relationships inferred.
Author's response to comment 1
The authors have accepted this comment and have made changes in the manuscript accordingly. Several sections of the Discussion were rephrased with the aim to emphasize the preliminary nature of the result due to incomplete dataset, as Reviewer recommended.

· Page 9; line 246: added text
“Whereas earlier obtained ITS data (26) have put G. nudicaulis in a separate clade along with G. gracilis from the same section, the results of our ITS analysis that indicate a sister-relationship between G. nudicaulis and G. punctata are somewhat unexpected. Moreover, in the cpDNA tree, G. nudicaulis was positioned with G. trichosantha, another member of the section Globularia. These results may be a consequence of incomplete taxon sampling.”
· Page 10; line 304: added text

“Although this taxon is morphologically most similar to G. sintenisii (9), our ITS data indicate a poorly supported relation with G. alypum, which could be a consequence of our incomplete dataset or poor resolution of the ITS alone.”

Comment 2

L. 246–248: “…, but our molecular data…” – Note that only the ITS data seem to support G. punctata and G. trichosantha as members of an albeit paraphyletic section Globularia with respect to section Gymnocladium (as only represented by G. nudicaulis) – notwithstanding the separation of G. punctata/G. trichosantha from the Asia Minor taxa of section Polycephalium as supported by both cpDNA and ITS data. Correct? So, I think this last sentence of the paragraph needs slight adjustment and rephrasing.
· Page 9; line 252: changed text
“Comes and Kadereit (26) have considered this species an early branching taxon of the Asia Minor clade together with G. punctata, but our molecular data clearly support separation of these European samples from those of Asia Minor.”
Comment 3
L. 295: “The remaining Anatolian endemic taxa…” – what about G. orientalis?? Although not included in this study, I missed at least some mentioning of this species of sect. Polycephalium, especially in the context of the present paper!

Author's response to comment 3
The authors have acknowledged the omission of this very important Anatolian taxon and have made changes of next paragraph. 
· Page 10; line 309: changed text

“G. hedgei, a local Turkish endemic restricted to a single location in Yazili Kanyon National Park (15), is yet another new species included in our analysis. It is a cushion-forming perennial divided into several rosettes that is morphologically very similar to G. orientalis L. and G. sintenisii, while it differs from all Globularia species by densely stellate hairs. Molecular data confirm its relation with other Anatolian taxa, G. davisiana and G. sintenisii, and especially with G. anatolica on the basis of chloroplast markers. Finally, G. davisiana and G. sintenisii are joined together in the ITS tree confirming their similar geographical range and possible origin from a common lineage.”

Comment 4

L. 299–310: as indicated in the overall assessment, a better distinction should be made between the results obtained from ITS vs. cpDNA data, including a better description of their apparent topological conflicts. So, as to this paragraph, emphasize more strongly that this relationship of G. anatolica and G. alypum is based on ITS only (not “our results indicate…”), but, concomitantly, that this relationship is highly spurious (most likely due to incomplete taxon sampling in conjunction with poor resolution of ITS alone) and neither supported by morphology. Hence, when combined with the weak (actually non-existent) support, this “relationship” should be further toned down, rather than even suggesting “a possibility of their common history”! Also, none of the additional arguments in L. 300–3003 are convincing [i.e. reference to “Mediterranean element” and Holländer & Jäger (1994)], and which therefore should be dropped. If so, the following sentence should start: “By contrast, the cpDNA data confirm…” (i.e. drop “on the basis of chloroplast markers” at the end of this sentence), and (re-)emphasize that this relationship concurs with previous morphological/taxonomic studies, which likewise support G. anatolica as member of section Polycephalium.
Author's response to comment 4

The authors have accepted this comment and have made changes in the manuscript accordingly.
· Page 10; line 301: changed text
“The remaining investigated Anatolian endemic taxa (G. anatolica, G. davisiana, G. hedgei and G. sintenisii) belong to the section Polycephalium. G. anatolica is a new endemic species found recently in the Honaz Mountain National Park (9), an important biogeographical region, very rich in endemic plants. Although this taxon is morphologically most similar to G. sintenisii (9), our ITS data indicate a poorly supported relation with G. alypum, which could be a consequence of our incomplete dataset or poor resolution of the ITS alone. By contrast, the cpDNA data confirm its close relation with G. hedgei and G. davisiana. This result is in accordance with the previous morphological/taxonomic studies which support G. anatolica as a member of the section Polycephalium (9).”
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