Astrobiology Group Meeting

May 31, 2005

(Notes by Terry Horton)

In attendance:

Fred Rasio (Physics and Astronomy)

Franz Geiger (Chemistry)

Vassily Hatzimanikatis (Chemical and Biological Engineering)

Jean-Francois Gaillard (Civ & Env. Eng and Geological Sciences)

Rick Gaber (BMBCB)

Terry Horton (NBP/PBS)

Joe Lambert (Chemistry)

Mitra Hartmann (Biomedical Engineering)

Brad Sageman (Geological Sciences)

Andy Jacobson (Geological Sciences)

Martina Hausner (Civil Engineering)

SonBinh Nguyen (Chemistry)

The purpose of this meeting was to begin the process of developing lines of communication to foster the development of interdisciplinary collaborations that could be joined under the rubric of “Astrobiology”.  

Fred Rasio began the process of introducing us to the wide variety of topics and sources of funding opportunities that can be found under the rubric of “Astrobiology”. To continue this process, Fred has set up a website for the NU Astrobiology group at http://www.astro.northwestern.edu/Astrobiology.  The objective of this website is to help educate us about the types of research being done in  “Astrobiology” and “Origins of Life” research and strategies that we could use to identify appropriate areas of collaboration among NU faculty to develop an integrated research program which could be used as a basis for soliciting funding from outside sources.  Fred also provided us with several documents describing research initiatives at NASA including the list  of Solicited Research Programs (ROSES 2005, usually single-PI driven grants) and the more “center” focused NASA Astrobiology Institute.  We also received copies of the National Academies’ assessment of U.S. and International programs in Astrobiology (“Life in the Universe”) (http://www.nap.edu/catalog/10454.html)

 Fred will provide links to these and other documents on the website.

Franz Geiger noted that area D.2 under NASA’s Solicited Research Programs (Interdisciplinary Exploration Science Program) had a deadline of June 17, 2005 and proposed the idea that we try to put together a proposal for the deadline. There was discussion of whether we should try to put something together on short notice or not.  The value of getting something together to “get in line” versus waiting until we had a well developed proposal were discussed.  There was no strong consensus whether to do it or not.  (Terry Horton’s comment added in editing – Is there anyone who is interested and creative enough who has the time put together a coherent document on short notice?  If so, contact Fred and Franz!)

Later in the meeting there was discussion of alternative funding sources (DOE, NSF, Kavli Foundation).  The provost will be meeting with representatives from the Kavli Foundation later this summer. 

The remainder of the meeting was dedicated to having people describe their research interests, why they are interested in the Astrobiology initiative, and what they think they might be able to contribute to the initiative.  The goal of this is to begin the process of identifying “natural groupings” of research collaborations.  The following are very brief summaries:

1. Franz Geiger –role of surfaces and interfaces play in geochemistry, aquatic chemistry, and atmospheric chemistry. (did not get good notes on this)

2. Vassily Hatzimanikatis – Evolution of metabolic pathways. Computational modeling of the evolution of complex systems.

3. J-F Gaillard- Biogeochemical cycles in aquatic systems.  Interactions between microbes and elements.

4. Rick Gaber – genetic and molecular mechanisms of signal transduction in yeast.  

5. Terry Horton – current research is in reproductive endocrinology and neurobiology.  Specific interests in how environmental signals are transduced by the nervous system to regulate physiological set points, but have longer standing and broader interests in the evolution of complex physiological regulatory mechanisms.  Is interested in the group because of the broader context of evolution.  Could also contribute to education and outreach initiatives – is currently co-director of SERTS (Science and Engineering Research and Teaching Synthesis, a program for non-science majors). 

6. Joe Lambert – Silicon chemistry, particularly the possible role of silicic acid to selectively react with specific sugars to form silicate complexes. This may have ramifications for prebiotic chemistry.

7. Mitra Hartmann – background in physics and neurobiology.  Currently using principles of animal behavior to build better robots.  Has technology to identify microscopic cracks which could provide an interface for chemical reactions.  Wants to work with a group to help drive technological developments with good scientific questions. 

8. Brad Sageman – biogeochemistry.  Carbon/nutrient cycles and how these cycles influence productivity and biodiversity, limits to life.  Earth oriented topics and materials chemistry.

9. Andy Jacobson – Mechanisms and processes of isotopic cycling.  How do microbes acquire phosphorous.

10. Martina Hausner – composition and architecture of biofilms.  How is plasma transfer affected in biofilms.  Application of plasma transfer in bioremediation.  Microscopic methods.  Molecular biology and the composition of microscopic communities. Biofilms represent microbes at an interface.  Possible areas of research – 

a. How microgravity might contribute to the control of biofilms

b. Radiation and biofilms

c. Possible links with Mitra to examine biofilms in cracks.

11. SonBinh Nguyen – catalytic chemistry; coupling of small molecules to make more complex molecules; how and why did chirality evolve; Education and Outreach initiatives- he is currently director of ISP.

Back to Fred (the only real Astronomer in the room).


Further discussion of the development of a website.  If you wish to be included on the website, please submit a 1 paragraph biography to Fred listing your research interests (include links to your own research and other websites).

Themes that seem to be emerging from our group:

1. Chemical signals of life processes

a. Biosignatures

b. Role of metals in life processes

2. Evolution of Biological Complexity

a. Silicon chemistry

b. Catalysis

c. Metabolism

d. Systems physiology 

The idea was put forth and generally accepted that we should continue to meet informally over the summer, possibly for lunch, to continue the process of developing and integrating these themes.  Vassily suggested that we also try to meet in smaller groups, and organize in “focus” groups of at least three people.

