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2005, 3/30 

Dear Philip: 

        Ruey-Tarng and I have come up with a draft (attached) on 

 generating patterns of the leopard and the jaguar. Take a look and see whether it is ok. 

        I will be visiting Tokyo for several days and come 

back on 4/11. Best regards, 

Sy-Sang 

 

2005, 4/26 

Dear Sy-Sang, I have read the paper. I guess the thing that worries me 
> (and to allude to this in the discussion) is that people might say that 
> there are so many parameters that by varying them one can generate 
> anything. Also, we have not explicitly included growth. Note that 
> diffusion scales inversely with length scale, so one could make some 
> argument about length scale increasing with growth corresponding to D 
> decreasing. It would be nice however if we could present simulations of 
> the growing domain model (like the one formulated in the Crampin papers) 
> and then one would say that all one needs to change is r2. Is this 
> feasible? 
> It would be good if you send me the text file and I can put changes 
> directly into it? 
> Which journal were you thinking of sending it to? 
> best regards, 
> Philip 
 

2005, 4/27 

Dear Philip: 
        I have browsed Crampin papers. Indeed it would 
be very nice if we could generate real patterns using a 
growing domain model. It will take some time to 
show whether this is possible. For the moment, I suggest 
, as you have pointed out, we make some argument about 
relation between domain growth and the decreasing of parameter 
delta (in our draft delta is used as strength of diffusion relative to 
reaction). 
In this way, the growing process is roughly taken care by the decreasing 
of the parameter delta. (To get leopard pattern, we decrease delta from 6 to 
3.8. 
While in jaguar case, we decrease delta from 6 to 1.8. We might as well 
argue 
that the growing rates for these two animals are different so that 
their final values of delta are different. Is this too arbitrary?) 
    In the final step of simulation we decrease the value of D 
(relative diffusion strength between two morphegens) to stablize 
the final patterns. This step is necessary if we ask for stable patterns. 
    Attached is a WORD file of the draft without figures. 
    I intend to submit the manuscript to Physical Review E. 
Best regards, 
Sy-Sang 



 

2005, 5/4 

Dear Philip: 

           We have made some minor corrections to the draft. In particular, 

we have added a few references and put them in correct order. 

Ready for submission? Best regards, 

Sy-Sang 

 
 
2005, 6/6 
>Dear Dr. Liaw, 
> 
>The above manuscript has been reviewed by two of our referees. 
>Comments from the reports are enclosed. 
> 
>The Physical Review editors wish to accept only papers that, in 
>addition to being scientifically sound, are important to the 
>field and significantly advance physics.  The enclosed comments 
>suggest that these acceptance criteria are not met. 
> 
>Yours sincerely, 
> 
>Margaret Foster 
>Senior Assistant Editor 
>Physical Review E 
>Email: pre@ridge.aps.org 
>Fax: 631-591-4141 
>http://pre.aps.org/ 
> 
> 
>---------------------------------------------------------------------- 
>Report of the First Referee -- EE10053/Liu 
>---------------------------------------------------------------------- 
> 
>The manuscript presents a possible set of parameters for a previous 
>stated reaction-diffusion model which undergo Turing pattern formation. 
> 
>By tuning sequentially the set of parameters the authors show that the 
>patterns obtained follow similar changes to those observed in the first 
>weeks of life of leopards and jaguars. 
> 
>The authors show one example of how a model can take into account 
>different stages in leopards and jaguars grown, just by changing 
>sequentially the parameters of the model. This is the only genuine 
>contribution of the paper, which for me does not represent a significant 
>enough contribution to be publish in PRE. Maybe it will be more adequate 
>for a more biological oriented journal. 
> 
>I do not recommend the paper for publication in PRE. To be consider for 



>PRE, this single finding should be better studied and characterized, 
>some suggestions for the authors: 
> 
>1) Due to the complexity of the patterns studied, the comparison 
>    with real patterns should be more quantitative instead qualitative. 
>    My suggestion is compute a two dimensional power spectrum of this 
>    patterns using Fourier transforms and compare them. 
> 
>2) Do not present just one set of parameters which gives the 
>    required behavior, generalize from several parameter paths 
>    some rules about parameter evolution. 
> 
>3) For completeness the paper should include the full mathematics 
>    of the model, such as the lineal stability analysis, not just eq.(2) 
>    and eq.(5), which was in fact derivate from a Bessel function  
expansion 
>    instead of a single plane-wave eq.(2). 
> 
>4) Discussion about the numerical algorithm used, Laplace 
>discretization, 
>    etc. 
> 
>5) The quality of the figures should be improved. Figures 6a, 6b, 8, 
>    do not have labels and axes, use different line styles. 
>    Why Figures 4a,4b (7a, 7b) have different sizes, are they the same  
system 
>    or not?, which field are the authors plotting u or v? 
> 
>minor changes: 
> 
>1) Eq.(1), the Laplacian for the second equation should be of v instead 
>u. 
> 
>2) Caption Figure 6, label the curves like in figure 8. 
> 
> 
>---------------------------------------------------------------------- 
>Report of the Second Referee -- EE10053/Liu 
>---------------------------------------------------------------------- 
> 
>The manuscript show how using a two-stage reaction-diffusion model it is 
>possible to explain not only the final states observed, but also the time 
>evolution of the coat patterns typical of jaguar and leopard. 
>The paper is clearly written, and the results are novel in the context 
>of existing literature. The manuscript could be published. 
 
2005, 6/7 
Dear Philip: 
         I have received referees' reports on our manuscript 
"Two-stage Turing model ...". Unfortunately, one of the referees 



did not recommend our manuscript to be published in PRE. 
Shall we try another journal? Which one? 
Best regards, 
Sy-Sang 
 
2005, 6/8 
Dear Sy-Sang and RT, Thanks for the email. I think that we should do what 
ref 1 says before we think of submitting elsewhere. The fourier stuff 
should be straightforward and would be novel as I have not seen any maths 
biol paper attempt this! A bit more searching of parameter space to show 
that this behaviour is robust is also a good idea. 
Is there any point in emailing them to say that it was a split decision 
and if we addressed the 1st ref's comments would they reconsider it? 
It would not get into a biology journal because there is no biology in it, 
so I am struggling to think of where else it could go - Physica D? 
best regards, 
Philip 
 
2005, 6/14 
Dear Philip: 
        I think we can work on both making power spectrum 
and searching parameter space. it's relative easy for 
the former but I expect a quantitative comparison won't 
emerge automatically. For the latter, it will take some time 
to go through the relevant parameter space. Therefore, my suggestion 
is, we submit the manuscript as it is (with minor corrections) 
to Physica D while working on these two topics.  What do you say? 
Best wishes, 
Sy-Sang 
 
2005, 6/14 
Dear Sy-Sang, My only worry about this is if it goes to the same reviewer 
- that will not do our reputations any good. 
 
An alternative would be to see if the journal would consider sending it to 
a third referee - given that there is a split decision -- most journals 
would do this. 
 
If we were to go ahead with Physica D, I think that, at the very least, we 
could do the power spectrum stuff and then say in the discussion that 
there is the issue of how robust these patterns are and we are in the 
process of doing a parameter space search to find this out. 
 
best regards, 
Philip 
 
2005, 6/15 
Dear Philip: 
        I see your point. I'll ask PRE to consider 
sending to a third referee and in the meantime 



have RT work on the power spectrum stuff etc. to 
see what information we can get from it. Thank you. 
Best regards, 
Sy-Sang 
 
2005, 6/16 
Dear Sy-Sang, 
 
Thanks. In fact this power spectrum stuff would be interesting because 
this is a question a lot of people raise -- how in pattern formation can 
one quantify a goodness of fit - be it for spotty patterns, network 
patterns etc. This is too big an issue to address for this paper, but 
perhaps it is a research project that we could start here and continue 
later? 
 
best regards, 
 
Philip 
 
2005, 6/16 
Dear editor: 

  

         We would like to ask for sending our manuscript (EE10053) to 

a third referee - given that there is a split decision between the two 

referees. Yours sincerely, 

  
Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
Taichung, Taiwan 
 
 
2005, 6/23 
>Dear Dr. Liaw, 
> 
>Before requesting another opinion, we ask you to respond to the 
>comments of the first referee.  If you resubmit your manuscript, 
>please include a summary of the changes made, and a brief response to 
>all recommendations or criticisms.  We would probably send a revised 
>manuscript back to the first referee, as well as to a third referee. 
> 
> 
>Yours sincerely, 
> 
>Margaret Foster 
>Senior Assistant Editor 
>Physical Review E 
>Email: pre@ridge.aps.org 
>Fax: 631-591-4141 
>http://pre.aps.org/ 



> 
> 
2005, 6/24 
Dear Sy-Sang, This seems reasonable - can we do the fourier stuff and then 
perhaps do one or two sims on robustness and say in a discussion, "It is 
important to determine how robust this patterning sequence is to changes 
in parameter values. This will require extensive numerical 
simulation across this high dimensional parameter space and this study is 
presently underway. Preliminary results show that the patterns do persist 
in different regimes of parameter space." 
 
cheers, 
 
Philip 
 
2005, 6/24 
Dear Philip: 
 
         OK, we'll work on that. Thanks. 
Best, 
Sy-Sang 
 
2005, 11/7 
Dear Philip: 
        Ruey-Tarng and I have completed (eventually) a 
revised version of our manuscript "Two-stage Turing model ...". 
Attached are 1)Full revised text (WORD format); 2)Text + figures 
(PDF); 3)a letter to the editor of PRE. Please see whether 
all these are ok or not. 
Best regards, 
Sy-Sang 
 
2005, 11/13 
Dear Sy-Sang and RT, This looks very good. Just a few changes: 
 
page 6: and resulting in --> yielding 
         we should state the initial conditions to obtain the spots 
         With these --> With this 
 
page 8: "the region in" should not be in italics 
 
page 11: by Turing --> by a Turing 
          insights of --> insights to 
          transformations --> transform 
page 12: (top) center --> the center 
          of the value --> the value 
          of spots --> of the spot 
          rings broken --> broken ring 
          spots pattern --> spot pattern 
          using low --> using a low 



 
ref 29: are sort of... --> look like a mixture of rosettes and blotches 
 
Fig 9 caption: their --the 
                dimentional --> dimensional 
                The dimensions of spatial patterns --> The dimensions of  
the spatial domain 
 
radius about --> radius of about 
of distance --> of the distance 
 
Fig 11: that the --> the 
 
 
Please submit and send me the final version for my records. Thanks, 
 
best regards, 
 
Philip 
 
2005, 11/13 

Dear Editor: 

We have revised our manuscript Two-stage Turing model for generating 
pigment 
> patterns on the leopard and the jaguar (EE10053) and would like to ask for 
> reconsideration for its publication in Physical Review E. 
> According to referees comments, we have added a new section (Sec. V) to 
> discuss the possibility of different choices of the parameters in 
generating 
> the 
> desired patterns and to explore the properties of the patterns by making 
> two-dimensional Fourier transform. Three figures are added (Figs. 9, 10, 
> 11). 
> Other changes in this version are: 
> 1. The Laplacian for the second equation should be v instead of u. 
> 2. The sentence Note that   in the parenthesis follows Eq. (3) is moved 
> to be included in the new section(Sec. V). 
> 3. The last three sentences of Sev. III are rephrased appropriately. 
> 4. Fig. 5 and its caption are modified to indicate three sets of 
> parameters. 
> 5. The sizes of Fig. 4(a), (b) and Fig. 8(a), (b) are well chosen to match 
> each other. 
> 6. Curves in Fig. 6 are drawn in different styles and labeled 
sequentially. 
> 7. Some minor typos. 
> 
>       Note that the dispersion relation Eq. (5) can be obtained from 
simple 
> plane wave expansions for u and v (Eq. (2)). No Bessel function expansion 



is 
> introduced as was suspected by the referee. Substituting the plane wave 
> expansions of u and v into the linearized equation of our model (Eq. (1)), 
> and 
> then taking the secular equation of the resultant algebraic equation, we 
get 
> the 
> desired dispersion relation (Eq. (5)). 

Yours sincerely, 

  
Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
Taichung, Taiwan 
 

2005, 12/8 

Dear Dr. Liaw, 

 

The above manuscript has been reviewed by one of our referees. 

Comments from the report are enclosed. 

 

These comments suggest that the present manuscript is not suitable for 

publication in the Physical Review. 

 

Yours sincerely, 

 

John F. Marko 

Associate Editor 

Physical Review E 

Email: pre@ridge.aps.org 

Fax: 631-591-4141 

http://pre.aps.org/ 

 

 

---------------------------------------------------------------------- 

Report of the Third Referee -- EE10053/Liu 

---------------------------------------------------------------------- 

 

\begin{document} 

 

In this paper the authors use a simple reaction-diffusion model to 

generate complex patterns that resemble those found on coats of leopard 

and jaguar. The authors emphasize that part of their contribution is to 

point out that the sequence of patterns observed on these animals as 



they mature can be reproduced in the model. 

 

I do not recommend publication of the manuscript in Phys. Rev. E. To be 

published in Phys. Rev. E, I would expect for a paper that covers a 

topic like this either i) a sufficiently detailed comparison with 

experiments that gives strong evidence that the model actually underlies 

the observed phenomena (for instance, by explaining an aspect of the 

experimental results that was \textbf{not} used in the fitting procedure 

of the model to the data) or ii) a thorough explanation (not merely a 

description) of the dynamics of the model (for instance, why do the 

rings break up when $\delta$ is changed abruptly? Why does changing $D$ 

stabilize the complex pattern? Does it really stabilize them, i.e. do 

they represent a fixed point of the dynamics or is there still a slow 

evolution that increases the order of the patterns and leads to a 

`healing' of the interrupted stripes?). The paper does not cover either 

aspect. 

 

Also, the comparison of the theoretical results with experimental data 

is purely qualitative and somewhat subjective. I myself do not find that 

the pattern shown in Fig4b is very close to the rosettes of fig.1c. The 

blotches of the jaguar are more convincing (fig.7b vs fig.2c). Another 

short-coming of the paper is that the connection between the 

\textbf{sudden} changes of certain parameters in the model is not well 

motivated in terms of the biological system. In particular, it is 

mentioned that $\delta$ sets the overall scale of the system and 

therefore its change could be considered as a manifestation of the 

growth of the animal. However, the animal growth is most likely 

extremely slow compared to the reaction-diffusion dynamics underlying 

the patterning, whereas the changes in the model are made abruptly. In 

non-linear pattern-forming systems it is well known that the outcome 

does, in general, depend on the protocol used when changing parameters. 

Sudden changes can lead to quite different outcomes than adiabatically 

slow ones. This aspect is not investigated or even mentioned. The 

changes in $D$ are not motivated by a biological counterpart at all. 

Moreover, as mentioned above, I am not convinced that Figs.4b,9d,7b 

really represent true stationary states of the model. I would not be 

surprised if they kep evolving on a slow time scale and possible turned 

into simpler patterns in the process. From the manuscript one cannot 

extract which is the case (the only statement along these lines is the 

phrasing `....to stabilize the final pattern'). \end{document} 

 

 

2005, 12/9 

Dear Philip and Ruey-Tarng: 



         I have received a report from PRE. Unfortunately, 
the third referee is against the publication of our paper. 
(I have noticed that the editor of PRE had sent our manuscript 
to two referees this time. Only one report has been sent to us. 
Presumably the second report is from the previous referee 
who was against our paper. Does this mean he/she is satisfied 
with our revision?) Let's decide what we shall do next? 
Best regards, 
Sy-Sang 
 

2005, 12/20 

Dear Sy-Sang, 
I think that these comments are actually quite fair. We do need to do  
everything that the referee says in order to show a true comparison. The  
question is, will Ruey-Tarng be doing this for his thesis? If so, we can 
point all these things out in a discussion and say that we propose to  
continue this work. What do you think? 
best regards, 
Philip 
 
2005, 12/21 
Dear Philip: 
        Ruey-Tarng will do some more work on the effect of 
changing parameters in response to part of the referee's comments 
before we resubmit the manuscript as you suggest. 
Best wishes and Merry Christmas, 
Sy-Sang 
 
2006, 2/27 
Dear Philip: 
         We have made a revised version of our manuscript "Two-stage 
Turing model ...". Please check the attached files and see whether it is ok 
to be resubmitted to PRE. Best wishes, 
Sy-Sang 
 
 
2006, 3/3 
Dear Sy-Sang and RT, 
 
This looks good. However, I think that in the letter to the editor we need  
to give a point-by-point rebuttal of the referees' criticisms (I seemed to  
have misplaced their comments). 
 
Concerning the manuscript itself: 
 
1. Many of the equations are missing in my read-out because of probs with  
word but I assume they are okay so no need to bother 
 
2. end of section II - I cannot remember the details of paper 30 - did  
they actually change parameters with time? If so, we should include that  



in the rebuttal as it is very strong. 
 
3. section 3, line 2: shown --> shown in 
 
4. section 4, end of first para, insert: Moreover, in the second stage  
process we are dealing with spatially-dependent patterns and so to fully  
understand the effects of parameter values would require a stability  
analysis in a highly nonlinear regime. This could only be done  
numerically. However, as we see below, the general intuition we have  
gained on how certain parameter affect the system in the linear regime  
seems to hold in this much more complex situation. 
 
 
In the next para it is stated: change in parameters is not well motivated  
- I would replace that by, "Although we do not have precise evident that  
parameters change in the system, we are motivated to change the diffusion  
coefficent since it sets the overall scale of the system and this changes  
as the individual grows. 
 
 
5. after eqn 7 it is stated " the results obtained in section II remain"  
should "remain" be replaced by "hold"? 
 
6. next page: Fig. 9(e) --> Fig. 9(e)) 
               Fig. 9(g)) --> Fig. 9(g) 
               In the first step --> In the first step, 
               For the rings pattern -> For the ring pattern 
               disappears which is consistent --> disappears, consistent 
               see effect --> see the effect 
               broken ring --> broken rings 
 
7. next page: very well --> very closely 
               that (Fig. 11(c)) of lower frequency part --> that of lower  
frequency part (Fig. 11(c)) 
 
 
best regards, 
 
Philip 
 
2006, 3/9 
Dear Philip: 
 
     I have corrected the manuscript according to 
what you have suggested. 
In Ref.[30], Asai et al simulated the zebrafish 
using RD system by decreasing diffusion constants linearly. 
Their paper is attached. Also attached (below) is the referee's report. 
The referee raised a few points. We have answered 
two to them: 1)why change delta abruptly? and 2) why decreasing 



D can stabilize the final pattern? He/She also mentioned 
that the similarity between real patterns and our simulation 
results is subjective. I don't know what to say about this point. 
I always suffer from writing a letter to the editor. 
Everytime I rebutted the referee's comments, I got rejection. 
(Recently, I have been fighting with the editor for my 
two papers on the Minority Game. Actually, they were fights with 
the referees. Nowadays, it seems editors do nothing but 
transfering letters between authors and referees. 
If an editor is biased in choosing 
referees, life for an author could be very difficult.) 
Anyway, I also attach below the tentative version of the 
letter to the editor. You might want to modify it and 
send back to me. Thank you. 
 
Best wishes, 
 
Sy-Sang 
xxxxxxxxxxxxxx letter to the editor xxxxxxxxxxxxxxxxxxxxxxx 
 
Dear editor: 
 
   We have revised our manuscript "Two-stage Turing model 
for generating pigment patterns on the leopard and the 
jaguar" (EE10053) according to the referee's comment. 
We have adopted two kind of continuous functions to 
simulate the changes of parameters in our simulation 
and are able to produce the similar patterns as we 
obtained in the last version where sudden changes of 
parameters were used. We have added one paragraph 
(second paragraph, Sec. V) to discuss this result. 
Another important point raised by the referee is " 
Does the parameter D really stabilize the patterns?" 
What we did in simulation was to let the final pattern 
evolve for a very long time comparing to the time needed 
for the appearance of the patterns and we found the 
final patterns were stable. We have added a remark 
(Ref. [31]) to clarify this point. 
 
 
Yours sincerely 
 
Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
2006, 3/10 
Dear Sy-Sang, Thanks for this. The referee raises very important points  
and I think that he/she may just not be happy with our reply but then we  



will just have to try another journal. Here is my revised  
version of your letter: 
 
**************************************************************** 
Dear editor: 
 
Please find enclosed our revised manuscript "Two-stage Turing model 
for generating pigment patterns on the leopard and the jaguar" (EE10053)  
in which we have tried to take into account and answer the referee's  
criticisms: We have adopted two kind of continuous functions to simulate  
the changes of parameters in our simulation and are able to produce the  
similar patterns as we obtained in the last version where sudden changes  
of parameters were used, suggesting that this is a robust phenomenon. We  
have added one paragraph (second paragraph, Sec. V) to discuss this  
result. Another important point raised by the referee is "Does the  
parameter D really stabilize the patterns?" What we did in the simulation  
was to let the final pattern evolve for a very long time comparing to the time  
needed for the appearance of the patterns and we found the final patterns  
were stable. We have added a remark (Ref. [31]) to clarify this point. 
 
Two other major points were raised by the referee and we have not  
addressed them because we feel that they are beyond the scope of this  
paper. Firstly, the point about a quantitative comparison of results with  
observations: We feel that this is premature because what we are doing  
here is presenting the first study which hypotheses a two-step process for 
pattern formation in this species. This is necessarily a simplication and  
therefore a quantitative comparison is inappropriate at this stage. The  
aim of the paper is to show that this mechanism may well be plausible and  
we feel that we have done this. 
 
The second point really addresses analytic problems. As the referee will  
be aware, once we move into the nonlinear patterning regime and have  
parameters dependent on time, then there is really no rigorous mathematics  
developed to deal with the problem. We view this paper as motivating the  
mathematics community to investigate this problem. 
 
We note that the second referee was perfectly happy with this manuscript  
and we hope that this revised version is now acceptable for publication. 
 
Thank you. 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
2006, 3/13 
Dear Philip: 
        Thanks. Your letter is quite persuasive. 
I will resubmit the paper immediately. 
Best, 
Sy-Sang 
 

2006, 5/17 



Dear Dr. Liaw, 

 

The above manuscript has been reviewed by two of our referees. 

Comments from the reports are enclosed for your consideration. 

 

When you resubmit your manuscript, please include a summary of the 

changes made and a brief response to all recommendations and 

criticisms. 

 

Yours sincerely, 

 

John F. Marko 

Associate Editor 

Physical Review E 

Email: pre@ridge.aps.org 

Fax: 631-591-4141 

http://pre.aps.org/ 

 

 

---------------------------------------------------------------------- 

Second Report of the First Referee -- EE10053/Liu 

---------------------------------------------------------------------- 

 

The manuscript presents a reaction-diffusion model which undergo Turing 

pattern formation. By following some parameter path the authors shown 

that the patterns obtained follow similar changes to those observed in 

the first weeks of life of leopards and jaguars. The authors shown that 

the mechanism is robust by generalizing to a family of parameter paths, 

and they characterize the patterns by two-dimensional power spectrum. I 

do recommend the paper for publication in PRE. For some future work, I 

do recommend to the authors compare the 2D power spectrum of the model 

with 2D power spectrum of the experimental patterns. 

 

---------------------------------------------------------------------- 

Report of the Fourth Referee -- EE10053/Liu 

---------------------------------------------------------------------- 

 

This paper investigates a 2D Turing model and generates patterns that 

resemble those of adult leopards and jaguars. The paper is well written 

and the topic is certainly interesting  and amusing.  The different 

patterns are obtained via a change in parameters.  The authors are 

reluctant to examine the robustness of their two-step mechanism. This is 

understandable but it would be  nice to get some idea how easy it is to 

obtain the different  patters. I would encourage them to undertake a 



limited study of the robustness, perhaps along one axis in the parameter 

space. One of the parameters which is changed is the diffusion constant. 

The argument  for this is, essentially, that the animal grows and 

changes its length scale. From the figures, it appears that the number 

of spots remains the same. Is this also true for the real animals?  I 

was also wondering how the final pattern depends on the initial 

conditions. For example, in Fig. 7b, we see small spots within  a broken 

border. What determines the number of small spots, the  initial 

conditions or the time at which the diffusion constant is  decreased? 

Finally,  a skeptical reader might dismiss this work as a  purely 

mathematical  and speculative exercise. I know this might be impossible 

but it would be great if there is a prediction coming out of this 

modeling work. 

 

2006, 5/18 

Dear Philip and Ruey-Tarng: 
 
        The referees' reports have just come in and they 
seem encouraging. Let's see what should be done before 
we resubmit the manuscript. Best regards, 
 
Sy-Sang 
 

2006, 5/22 

Dear Sy-Sang, Once again I think that these reports are extremely fair.  
For the first one, would it be possible to do this -- it would really make  
people sit up and take notice if we could! Concerning the second one, we  
could do some more sims (the dependence on initial conditions should be  
easy to do). We could then write something in the discussion like: 
 
"One of the major drawbacks with the Turing mechanism is its sensitivity  
to initial conditions and parameter values. The work of Dillon et al (1994)  
and Crampin et al (1999) has shown how modifying the Turing system through  
controlling the boundary conditions and incorporating domain growth can  
greatly increase the robustness of certain patterns. In the present study  
we have carried out a preliminary study which has shown that [some results  
here about initial conditions/parameter values]. A fuller investigation of  
robustness will be the subject of future work." 
 
best regards, 
 
Philip 
 
2006, 5/23 
Dear Philip: 
 
        I have tried to answer the referee's comments. 
Please see the attached files. You might want to modify them 



and send back to me.  
       Ruey-Tarng is planning to attend the 4th International Conference  
on Nonlinear Science : Dynamics Days Asia Pacific (DDAP4) to be  
held in Pohang, Korea on July 12-14. He is currently working on  
"oscillatory Turing patterns" that he started when he was in Oxford.  
We have submitted a tentative abstract (see the attached file) to DDAP4. 
Hopefully we will come up a draft by the end of June. 
 
Best wishes, 
 
Sy-Sang 
 
2006, 5/24 
Dear Sy-Sang, Just a few minor comments: 
 
letter - perhaps end with "We hope that the paper is now acceptable for  
publication in PRE". 
 
paper - para before V - replace "its youth" by "younger animals" 
         Disscussion, 1st para: have shown --> has shown 
                      conditions and --> conditions or 
 
Abstract for talk: Giles --> Giles' 
                    1st line: suggested --> suggested that 
                    at our chosen --> for our chosen 
                    that when --> such that, when 
 
 
best regards, 
 
Philip 
 
2006, 5/25 
Dear editor: 
 

Please find enclosed our revised manuscript "Two-stage Turing model 
for generating pigment patterns on the leopard and the jaguar" (EE10053)  
in which we have tried to take into account and answer the referee's  
comments:  
1. Robustness of the patterns:  

This has been a difficult problem in Turing mechanism. We add two 
references(Refs.[32],[33])on this topic. In our case we bypass the sensitivity to 
initial conditions by generating final patterns in two stages. In the first stage, 
parameters are set to generate spots. This step is easy and robust[Ref. 26] because 
there are wide ranges of values of the parameters that one can use to obtain 
spotted patterns. In the second stage, we start with spots pattern and adjust three 
parameters in three steps. The timings of the changing parameters are crucial to 
the final patterns. We have added sentences in Sec. V (line 9 to line 13) to address 
this point. 

2. Number of spots remains the same as animals grow:  



The numbers of patches on young and adult leopard or jaguar are roughly the 
same. This can be seen from Figs.1 and 2. One can find support of this fact from 
more pictures of leopards and jaguars on the website http://www.cathouse-fcc.org/. 
We have added one paragraph in Sec. IV (last paragraph of Sec. IV) to address 
this and point out this is different from the case of angel-fish(Ref.[6]). 

3. What determines the number of small spots within a broken border? 
It is determined by the time at which the diffusion constant is decreased, not by 
the initial conditions. We have added sentences in Sec. V (line 15 to line 20) to 
clarify this point. 

 
       
Yours sincerely 
 
Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
 
 
2006, 6/13 

Dear Dr. Liaw, 

 

We are pleased to inform you that the above manuscript has been accepted 

for publication as a Regular Article in Physical Review E. 

 

This email is the formal notification of acceptance.  Your paper will be 

forwarded to production shortly. 

 

Publication charges are not requested for this paper, since it was 

submitted electronically. 

 

If you wish to order reprints, please fill out and return the enclosed 

form as soon as possible.  Reprints must be billed and shipped to a 

single address.  Prices, shipping, and other reprint information can 

be found at http://forms.aps.org/author/reprintprices.asc. 

 

Please consult http://authors.aps.org/STATUS/status.html and click 

on the link to the production vendor to obtain information about the 

status of your paper during the production process. You will be sent 

an email by the production vendor with instructions about the page 

proofs. 

 

Please let us know (preferably by replying to this email) if you have 

any difficulties with the attached material, and need a mailed or 

faxed version. 

 

Yours sincerely, 



 

Gary S. Grest 

Editor 

Physical Review E 

Email: pre@ridge.aps.org 

Fax: 631-591-4141 

http://pre.aps.org/ 

  http://forms.aps.org/author/reprintprices.pdf 

 

 

2006, 6/14 
Dear Philip and Ruey-Tarng: 
 
        Our paper is eventually accepted by PRE. 
This is great. I would like to have a drink 
to end this long journey. Thank you. 
Cheers, 
Sy-Sang 
 
 
Dear Sy-Sang and RT, this is great news! It is an excellent end to a long  
journey  
but I hope that this is not our last journey. Let us have a drink and then  
start the next journey. 
 
best regards, 
 
Philip 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Follow-up communication 
 
8/3, 2006 
Dear Professor Liaw, 
 
We will be featuring your article, ‘Two-stage Turing model for generating pigment patterns on the leopard 
and the jaguar’ from Physical Review E in our Research Highlights section in an upcoming issue of 
Nature, and I was wondering if you could send us some pictures to illustrate the piece. We would really 
like to use a picture of a young leopard or jaguar, such as in figures 1 and 2. We will only be using one 
picture, but if you could send me a selection to choose from that would be really helpful. If you are able to 
send me any pictures, I would be grateful if you could do so by tomorrow as we need them quite urgently. 
Please could you also let me know who to credit, or if we need to gain permission from The American 
Physical Society to use any of the images? 
 
The images need to be 300 dpi and at least 12cm, as this will make them suitable for print reproduction in 
Nature. Jpegs by e-mail would be best as long as the attachment size does not exceed 4 MB. 
Alternatively, the files may be uploaded to ftp.macmillan.co.uk, username: npgguest, password: 
0rganism (where '0'is a digit zero). 
 
Thank you in advance for your help, and I look forward to hearing from you soon. 
 
Yours sincerely, 
 
Madeline Hutchinson 
 
Picture Researcher 
Nature 
4 Crinan Street 
London N1 9XW 
 
e-mail: m.hutchinson@nature.com 
tel: +44 (0)20 7843 4552 
fax: +44 (0)20 7843 4951 
 
 
Dear Madeline Hutchinson: 
  

    Thank you for being interested in reporting our work. 
Attached are four jpeg files for pictures of a young leopard  
or jaguar. These pictures are downloaded from the website 
http://www.cathouse-fcc.org/ (Ref. [23] in our paper) 
of which we have asked permission from the owner to use 
them in publication.  
    We have also uploaded the .bmp files of these four pictures 
to your ftp directory:  incoming/jaguarandlepord/ 
    Yours sincerely, 
  

Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
Taichung, Taiwan 
 
 
Dear Professor Liaw, 
 
Thank you very much for sending the pictures. They are in fact a bit small for us to use, so we have found 
an alternative.  
 
Thanks again, 
 



Madeline  
--- 
Madeline Hutchinson 
 
Picture Researcher 
Nature 
4 Crinan Street 
London N1 9XW 
 
 
8/3, 2006 Morning 
 
A telephone interview call from Emma Marris (Nature reporter) 
 
 
8/4, 2006 
Hello, here is the Research Highlight on your work as it will appear in Nature next 
week. If there are any corrections to be made, could you please send them to me and 
to highlights@nature.com by noon UK time, which is 7 PM your time on Friday.  
 
Also, I have a follow-up question for you: Why do you love patterns in nature so 
much?  
 
Thanks again for the interview. 
 
Best,  
 
Emma 
 
Spot the difference 
Phys. Rev. E 74, 011914 (2006) 
Jungle cats only have true spots when they 
are kittens. As they grow, the spots become 
rosettes — broken rings in leopards (pictured) 
and polygons in jaguars. This changing pattern 
is the latest to be successfully described using 
Turing models. 
Alan Turing suggested in 1952 that biological 
patterns could be generated by two chemicals 
diffusing between cells and interacting under 
the animal’s coat. Sy-Sang Liaw of National 
Chung-Hsing University in Taichung, Taiwan, 
and his team adjusted parameters in Turing’s 
reaction-diffusion equations to create spots. 
They then tweaked the parameters so that 
the patterns resembled the coats of middleaged 
big cats. However, no one has found the 
chemicals, which Turing called morphogens, 
that might make this model work in mammals. 
 
 
8/4, 2006 
Dear Emma: 

  

    The highlight is written excellently. No corrections 

are needed. 

        I am always attracted to various kinds of patterns. 

I have been fond of mathematical objects since childhood. 



Then I discovered fractals (invented by B.B. Mandelbrot 

in 1970's) were so beautiful and  bore their resemblance 

to things in  nature: bacterial colonies, nanomaterial, plants, galaxies, etc. 

I started to pay attention to find why. I guess I love patterns 

more with a strong curiosity to know their underlying mechanisms 

than their beauty. 

       Thank you for your interest. 

  

Best regards, 

  

Sy-Sang Liaw 

Professor of Physics 

National Chung-Hsing University 

Taichung, Taiwan 

  

8/7, 2006 

Hei, 
廖教授您好，我是《知識通訊評論》執行主編高英哲。本刊將於下一期雜誌翻譯

刊登 Nature一篇關於花豹皮毛斑點的新聞文章，內文有提及您的二階段 Turing 
model: 
http://www.nature.com/news/2006/060731/full/060731-15.html 
內文有幾處想直接採訪您的看法。請問可否撥冗進行一個大約十五分鐘的電話訪

問，或是以 e-mail 往返即可？這期雜誌本週五 (11)截稿，因此希望能在週三前
完成訪問。 
以下是我根據該篇文章內容，想要詢問的幾個問題： 
1.是什麼原因讓您想到採用二階段 Turing model 解決解釋毛皮花色的問題？是
靈光一閃，還是有什麼特殊的研究歷程，自然導出這個研究方向？ 
2. morphogens 只有兩種嗎？有無任何特殊的理由讓毛皮上只存在兩種 
morphogens 交互作用？另外文中提到 morphogens 沒有實體呈現，若是這樣如
何證明它確實存在，抑或它只是一種模型上的概念？ 
以上，麻煩請您回信給我，謝謝您接受訪問。 
peace. 
    高英哲    知識通訊評論執行主編 
 

 

8/8, 2006 

 

Hi Dr. Maini and Dr. Liaw, 
I am writing a news article for LiveScience.com about your recent 
research (Physical Review E) on the development of coat markings in 
both leopards and jaguars. I am enclosing some questions below, if you 
have a few minutes to respond. Your findings are exciting and at the 
same time so complex. Thanks in advance for your time. 
 
1. In simple terms, what would you say is the significance of your 
successful model? 



 
2. Why is it difficult to understand the development of leopard and 
jaguar coat patterns (as stated in the paper's introduction)? 
 
3. Where are these morphogens on the animals? For instance, are they 
on the leopard's skin, its fur? 
 
4. How do the morphogens physically diffuse into such a uniform 
pattern as the animals grow? 
 
5. So both the leopard and the jaguar keep the same number of spots 
from infancy to adulthood? Would that mean that when the jaguar's 
rings break into four small spots, three out of four of the spots 
disappear gradually? 
 
6. How could you detect the morphogens on the animals' bodies? Is this 
part of your research? 
 
Take care, 
Jeanna Bryner 
jeanna.bryner@gmail.com 
jbryner@scholastic.com 
646-831-7755 
 
 
Dear Jeanna, Here are some answers -- I am in the US on vacation so do not  
have my stuff with me: 
 
 > 1. In simple terms, what would you say is the significance of your 
> successful model? 
> 
I would say that usually mathematical models look at the development of de  
novo pattern. Here, we look at the development from one pattern to  
another, just as Turing envisioned in his classical 1952 paper. 
 
 
 
> 2. Why is it difficult to understand the development of leopard and 
> jaguar coat patterns (as stated in the paper's introduction)? 
> 
I guess the main question here is, why does the pattern change? As in the  
answer to question 1, there is virtually no mathematical theory developed  
to analyse changes of patterns from one spatial pattern to another,  
especially when the parameters in the model change. 
 
 
> 3. Where are these morphogens on the animals? For instance, are they 
> on the leopard's skin, its fur? 
 
These would be proposed to be in the skin and the pattern in the hair of  



the fur would be determined by the morphogen concentration in the skin. 
> 
> 4. How do the morphogens physically diffuse into such a uniform 
> pattern as the animals grow? 
 
How chemicals diffuse is a very difficult question in biology because the  
material through which chemicals are transported (cells, tissue etc) is  
highly non-uniform. There is no proper theory to capture mathematically  
the form of this transport. Diffusion is a simplification that leads to  
mathematically and computationally tractable models. 
 
 
  > 
> 5. So both the leopard and the jaguar keep the same number of spots 
> from infancy to adulthood? Would that mean that when the jaguar's 
> rings break into four small spots, three out of four of the spots 
> disappear gradually? 
 
I will leave Sy-Sang to answer this one as he knows more of the biology on  
this. 
> 
> 6. How could you detect the morphogens on the animals' bodies? Is this 
> part of your research? 
> 
 
In a separate project, I am working with colleagues in Japan who are  
trying to identify the morphogens in a model for cartilage formation in  
mice. 
 
I hope that this is of help. I will be back in the office Wed afternoon. 
 
When will the article appear? 
 
Yours sincerely, 
 
Philip Maini 
> Take care, 
> Jeanna Bryner 
> jeanna.bryner@gmail.com 
> jbryner@scholastic.com 
> 646-831-7755 
 
 
8/9, 2006 
Hei, 廖教授您好： 
 
這是我完成的草稿，請您過目有無需要指正之處；若內容無誤，本刊發行人江才

健先生稍事潤稿後，就會刊登於八月十六日出刊之下一期雜誌上。 
 
peace. 



 
    高英哲 
    知識通訊評論執行主編 
 
8/9, 2006 
英哲兄: 
 
        謝謝你的報導,寫的很好. 
        有段文字: 
"... 試圖只用一個階段做出花樣的人絕對不會成功，必須要 
分成兩階段才行。" 
 
我想用"絕對不會成功"似乎太強了,我們不敢這麼宣稱, 
Nature的 Emma小姐用語強了點,其實我原來不是這麼說. 
我想改成"... 恐怕不會成功, ..." 會好一點. 
謝謝. 
 
廖思善 
 
 
8/9, 2006 
Dear Jeanna: 
 
        I have just come back from a four-day vacation. 
Sorry can't answer you promptly. Since Philip has already taken 
cared of most of your questions, I will then address on the 
fifth question only. 
 
        Both the leopard and the jaguar keep the same number of  
patches from baby to adulthood. The patches are in the shape of 
spots in the childhood for both the leopard and the jaguar.  
Each spot transforms when the animals grow into a patch of rosettes  
in the case of the leopard, and a few small spots enclosed by  
an irregular broken polygon for the jaguar. The processes are 
well produced in our simulation using a Turing model. 
 
       Thank you. Best regards, 
 
Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
Taichung, Taiwan 
 
 
8/15, 2006 
Dear all, 
Thanks so much for your time and help with my articles. Here are the links for the 
August 10th issue. The pdfs are attached. Again, thanks, and don’t forget me when 
something newsworthy pops up!  



 
The leopard research highlight is on the top of page 604 at the following links: 
 

Research highlights p604 

doi:10.1038/442604a 

Full Text | PDF (294K) 

There is a related online story at 
http://www.nature.com/news/2006/060731/full/060731-15.html 

 

8/16, 2006 
Dear Dr Liaw, 
 
Greetings from Los Angeles. KCET-TV, a public broadcasting station and 
Wired Magazine are joining forces to create a one hour television prime 
time show on technology and science. We're interested in doing a story 
about using the Turing models to predict patterns in nature. We're 
interested in talking to you about your research with leopard spots and 
would love to hear about other research you're doing as well. Please let 
me know if you're interested in participating in the program. We look 
forward to hearing from you. 
 
Sincerely, 
 
Margo Newman 
Associate Producer, Wired Science 
KCET TV Los Angeles 
323 953-5513 
mnewman@kcet.org 
 
8/16, 2006 
Dear Margo: 
 
        It is my pleasure to have the opportunity for 
participating in your program. Thank you for being 
interested in our work. 
 
Yours sincerely, 
 
Sy-Sang Liaw 
Professor of Physics 
National Chung-Hsing University 
Taichung, Taiwan 
Tel: 886 4 2284 0427 Ex.618 
Fax: 886 4 2286 2534 



 
8/16, 2006 
Thank you so much for writing back. We are very interested in your 
research and would love to have the opportunity to meet and interview you 
in person. Is there any chance you will be coming to the United States at 
any time in the near future? If not, are there any of your colleagues here 
continuing your research? I look forward to learning more about your 
current and future projects. 
Sincerely, 
Margo Newman 
 
8/16, 2006 
I do not have any plan to visit US in the near future. 
Philip Maini of Oxford Univ, one of my collaborators 
on the Leopard work, might be currently in US on vacation. 
But I am not sure. 
 
Sincerely, 
 
Sy-Sang Liaw 
 
8/17, 2006 
We are pleased to inform you that your article, "Two-stage Turing model  
for generating pigment patterns on the leopard and the jaguar," published  
in Physical Review E 74, 011914 (2006), has been selected for the August 1,  
2006 issue of Virtual Journal of Biological Physics Research.  The Virtual  
Journal, which is published by the American Physical Society and the  
American Institute of Physics in cooperation with numerous other societies  
and publishers, is an edited compilation of links to articles from  
participating publishers, covering a focused area of frontier research.   
You can access the Virtual Journal at http://www.vjbio.org -- thank you for  
your contribution. 
 
>This notice is sent only to the corresponding author of the article, so  
you may want to inform your coauthors of the selection of your article for  
the Virtual Journal. 
> 
>You can receive e-mail notices of Virtual Journal of Biological Physics  
Research tables of contents by registering at  
http://www.virtualjournals.org/vjs/notification.jsp. 
> 
>Sincerely 
>Robert H. Austin, Editor 


