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IT'SWHAT IT DOESTHAT COUNTS!!

Pure Culture on MnO,, Breathing Mn oxide! 1
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Shewanella oneidensis — MR-1
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With thiskind of versatility, what will it really do?
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Thiskind of insight helps us frame the questions
that we know we need to answer.
Need constant feedback from Federation for thig!

Start with sets of Conditions:

1. Nutrient l[imitation (C,P,N,S)

2. Electron donors (hydrogen, formate, lactate, serine)
3. Electron acceptors (O,,NO,,metals, etc.)

Process measurement
Oxygen metabolism
Nitrate uptake
Metal reduction
Growth rate (DNA,RNA ,protein synthesis)
Specific synthesis of cytochromes



FOR EXAMPLE !

Table 1: Molar Growth Yields and Products Excreted by Shewanella growing anaerobically
with TMAO as electron acceptor

Substrate | Growth Gen. | CO, | Acetateb | AlanineP NH,P % C
Yielda | Time (h) Recov.
Serine 17.5 12 2.8 0.0 0.11 0.9 104
Cysteine 17.5 12 2.7 0.0 0.10 1.1 98
Lactate 115 7 2.0 0.42 0.06 0.3 100
Formate 5.0 13 nd 0.0 0.0 0.2 nd

aMolar growth yield as g dry weight/umole of substrate oxidized
bProduct excreted is expressed pmol/pumole of substrate oxidized




Surface attachment may be
crucial to activities.

Studies of effect of attachment on genomic expression
Complex interactions of Shewanella with surfaces
Gene modulation via and during surface attachment
|mportance of attachment for key reactions

Will require close collaboration between physiology and genomics
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Hydrogen
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Nitrate, nitrite
Sulfite, sulfur
-II< Thiosulfate, PMSO
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Amino Acidi Fe(lll), Mn(1V)
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Acetate, NH;,H,S,Alanine, TMA,DMS,Fe(ll)

Acetate, CO,, NH,, Alanine

‘ CH,

Shewandla does not live alone!!
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Shewanella (and probably all other bacterial)
SELDOM ARE FOUND ALONE!

Consider natural partners. need environmental data
Do genomics with and without associated organisms

Expression of key activities
May want to use mixed cultures for remediation

Genomic indicators in response to other cultures
May lead to insights regarding regulation
Cell-cell communication
Metabolite removal or supply
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Now see alarge diversity of shewanellage:

Get some sense of genomic variability of Shewanella group
Choose several strains for sequencing
Choose with care and some insight

Goal should be to assess the viability of genomic approach for
“real world” work
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SUMMARY AND CLOSING THOUGH

1. Immediate future iswell defined:
chemostats and nutrient limitation
definition of cell regulation
relationship between genome, proteome, and physiology
metabolome — need fluxes not numbers!

2. Next stepswill involve interactions with envioronment

3. Moredifficult endeavors will include:
community interactions
diversity within the group
models of community interactions — predictive ecology
4. Perhaps most important single thing now will be a close link

between molecular scientists and those doing physiology. We
need to make sure we are asking the right questions!!



SF Team

Argonne National Lab
— Carol Giometti
— Sandra Tollaksen
— Gyorgy Babnigg

BIATECH
— Eugene Kolker
— Alex Picone
— Sam Purvine
— Brian Tjaden
— Tim Cherny

— Alex Nesvizhskii (1SB)

— Andy Keller (1SB)
- Serg Stoliar (UW)

e (Oak Ridge National Lab

— LiyouWu

— Dorothea Thompson
— Matthew Fields

— Yongging Liu

— Adam Leaphart

Xuedan Liu
Tingfen Yan
Dong Xu
Ying Xu
Joe Zhou

« Michigan State University

Jim Tiedje
James Cole
Joel Klappenbach

 PNNL

» University of Southern California

Jim Fredrickson
Alex Beliaev
Margie Romine
Y uri Gorby

Dick Smith
Mary Lipton

Ken Nealson
Sasha Tsapin



