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1. Please highlight your scientific progress from year 1, where did you hope to be after year 1?

We have completed transcriptional analysis of epithelial patterning in Drosophila oogenesis and have made significant progress in mechanistic modeling of this system. 

This work led to 2 publications in Developmental Cell:

a) Reeves GT, Muratov CB, Schupbach T, Shvartsman SY. Quantitative models of developmental pattern formation. Dev Cell. 2006 11(3):289 -300. 

b) Goentoro LA, Reeves GT, Kowal CP, Martinelli L, Schupbach T, Shvartsman SY. Quantifying the Gurken morphogen gradient in Drosophila oogenesis. Dev Cell, 2006 11(2):263-72. 

In addition, we discovered the ligand-trapping effect, analyzed in the paper by Goentoro et al, can be very useful in explaining the dynamics of patterning in the early fly embryo. In particular, we found the homogenization techniques and the optimal grid numerical methods we have developed for epithelial problems can be applied to explore the dynamics of signaling in the syncytial embryo. 
2. What challenges did you experience?

The main challenge was in bridging genetic and modeling approaches. 

3. What unexpected outcomes did you encounter?

We found that Monte Carlo sampling approaches can be very effective in exploring the statistical properties of dynamics of models with multiple uncertain parameters. 

4. What are the major advances that have occurred in your field this year?

Direct quantitative analysis of the Bicoid morphogen gradient (Wieschaus lab, Princeton),  analysis of signal integration between the anteroposterior and dorsoventral patterning systems (Levine lab, Berkeley), direct visualization of morphogen gradients in the Drosophila wing (Gonzalez-Gaetan lab, Dresden).
5. How successful were your proposed tools, and did you adopt new tools?

The tools were successful. We did not spend much time developing new tools this year.

6. Please share your individual experiences of collaborating with the broader community.

The work was well received, especially the work related to the computer-assisted derivation of homogenized boundary conditions and their demonstration for pattern formation in the early fly embryo.

7. Please highlight your plans for year 2.

We plan to increase the sophistication of our models of feedback loops in the follicular epithelium and to develop a comprehensive three-dimensional model of pattern formation by MAPK signaling pathway in the early embryo. 

8. What is your primary MSM Working Group?

Multicellular dynamics.

9. Please comment on your MSM Working Group(s), and what needs to be improved?

The working groups are fine. In my opinion, the emphasis on model sharing is a little bit premature.

10. How do you foresee logical linking of models with others in the MSM?

I do not think that this is a realistic goal, given that the data are so heterogeneous and the number of success stories that demonstrate data/model fusion is small.

11. Are you writing grants?

Yes. I plan to write an RO1 grant, based on the preliminary work on pattern formation in the early embryo.

12. Are you finding new collaborations?

Yes. 

