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Prochlorococcus
 Marine cyanobacteria (blue-green algae)

* |In oligotrophic ocean:

 Numerically dominant phytoplankton species
» 21 to 43% of the photosynthetic biomass
* 13 to 48% of the net primary production

 Different “ecotypes”. °Te @
e Nutrient 50
o
e Temperature B
o Li htp £100 1 Different combinations of
g ® photosynthesis genes
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Johnson et al. Science 311 (2006).
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Ecological Fithess

Fithess benefit:

 Increased energy > speeds up virus prod.
> allows for reduced latent period

Fithess costs:

« Larger DNA > takes longer to inject, transcribe and copy

DNA
> increased latent period

e Larger DNA > Reduces max. burst size

What is the net fithess benefit?
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Modeling Approach

Conventional Model
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Jassby and Platt, Limnol. Oceanogr. 21 (1976); Moore and Chisholm, Limnol. Oceanogr. 44 (1999). Slide 5
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» Based on Han (J. theor. Biol., 2002).
* Added D1’ & HLIP
» Added photoacclimation

a Photosynthesis
induce
| =====~r==-
é ! I
g iz make | |
2 2| HLIP — | !
I I
I I
I I
L 4 |
make I
— |
make
D1' «—

Hellweger, 2009, Environ. Microbiol. 11:1386-1394. Slide 9



> 7.8
——MED4 —@—MIT9313 a G 4
éq\ 7.6 ¢l
Q =E AM,
S5 05 A o&
£ S 7.4 -
=3 et V'
Q ~ A
@)
7.2
10
0 a
1 10 100 1000 3
_ o O
Irradiance (ULE m2s1) % O 5
2
20 =
= c2
—+—MED4Ig=9  —®—MIT9313 Ig=9 0
.g? 15 {1|—-~—MED4Ig=70  —©—MIT9313 Ig=70 60 .
L c
S
S 10 ©
8 o 0~
g0 S 307
oo ﬁ ~
o °5
0 0
0 1 2
Irradiance (LE m-2 s'1) Time (day)

Hellweger, 2009, Environ. Microbiol. 11:1386-1394.
Data are from Moore et al. (1995), Moore and Chisholm (1999) and Jacquet et al. (2001). Slide 10



Cell
Population

divide

hli(22)
polMH

infect

T791
T7g3
T795
hli(1)

Hellweger, 2009, Environ. Microbiol. 11:1386-1394. Population

* Largely based on Endy et al. (PNAS, 2000)
& Lee and Bailey (Biotechnol. Bioeng., 1984).
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Hellweger, 2009, Environ. Microbiol. 11:1386-1394.

Data are from Lindell et al. (2005, 2007).

Intracellular virus DNA
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Irradiance
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Hellweger, 2009, Environ. Microbiol. 11:1386-1394.
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hii(22)
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Density (10* ml)
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Next Steps: Model Co-Evolution
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Approach: Add Lysogenic Route & Stranding
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Kobiler et al. PNAS 102 (2005). Slide 17




Approach: Model-Data Comparison
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Thank you!
Next time let’'s meet In...
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