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The authors have measured cytokinin levels in tobacco seedlings and translated these measurements  into a model of cytokinin metabolism  using computer modeling software.  While the authors have pursued a very interesting concept, they fail to relate their model to the research that has been conducted on cytokinin regulation and metabolism.  In other words, they do not explain how  the results from the computer  model compare with what is already known from  enzyme studies.  If the authors can correct this situation, the paper should be of interest to the cytokinin research community and plant biologists interested in computer modeling.

One key problem with this paper is that the Km and Vmax values for the enzymes produced by the model (buried in the Appendix, page 22) are never compared with the values that have been published from experimental work.   Recently,  enzymes for the interconversion pathway (adenosine kinase, adenosine phosphoribosyl transferase) and degradation pathway (cytokinin oxidase) have been studied in detail and cloned.   Many studies going back to the 1970's have characterized cytokinin metabolism in protein extracts from various plant species.  For example, enzyme kinetics have been published by Barbara Moffat, but there is no mention of her work in this paper (a  review is available on the ASPB web site in “The Arabidopsis Book”.  The chapter is: Moffatt and Wang, 2002, Purine and pyrimidine nucleotide synthesis and metabolism.).   Also, information about cytokinin oxidase in tobacco exists that can be compared to the values from the model.  One possible approach that the authors could take would be to provide a new table showing the Vmax and Km from the computer model beside the previously published values.  If the values are fairly similar, it would lend credibility to the model.

In Table 2, O-glucosides are not included in the calculation of “active CK”.  This goes against  the literature suggesting that O-glucosides can be rapidly converted to active free base form just like riboside conjugates.  What is the rationale for excluding O-glucosides?

Why did the authors use the riboside conjugate of DHZ in the feeding study?  Doesn’t the riboside group complicate the comparison with Z and iP treatments?   The DHZR conjugate may contribute to the lower response observed in the seedlings.

The authors discuss the effects of the cytokinin treatments on seedling growth.  However, they present only pictures of “representative” seedlings.  Quantification    (measurements of root length, hypocotyl length and width, fresh weight and other parameters) of  plant development would be a very useful, especially when subtle differences were observed.  However, I don’t think this a fatal flaw for the paper and do not suggest repeating the development experiments.

The methods used for cytokinin quantification are of the highest quality.  However, the tables with cytokinin measurements are not clear with regard to variability between replicate samples.  Are these numbers the result of averaging the two replicates?  Do they show data from one replicate?  The authors must present some indication of variability between the two replicates.  

The paper could be edited for brevity and clarity.  Overall, the quality of the English is very good, but some further editing needs to be done.   The introduction section should decrease the amount of historical information and include more up-to-date information on cytokinin metabolism  (see references above).   The authors should cite some of the  reviews and exciting discoveries published in 2000-2002.

