



































































































































I Consumer ResourceModel 470

GLVmodel describes effective
pairwiseinteract

betweenspecies doesn't
address mechanistic origin

random interaction leads to globalinstability

for large numberof interacting species May
7 2

incorporate more realistic interactions

Competition for nutrients SecIB

Collaboration to scanverge see

want to know

infut output
cologial phase

diagram

II tmamaa.co

fitness landscape

focus on planktonic microbialsystemswhere

theeffectofmtientontth.is reasonablyunderstood

focus on exponentialgrowth
and neglect stationaryphase cell death
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A Intro to CRModel
1 Bacterial growth physiology
a Overviewofbacterialgrowth cell medium

cells

Medium ingredients
CO2 methanenutrients

C Sugars glucose
fructose acids acetate succinate

N ammonium NHI nitrate Nos

mixed CIN amino acids nucleotides

phosphate sulfate Or CO2

micronutrients metal vitamins

buffer pH range capacity

Osmolarity

Growth venue

batch culture growth opticaldensity biomassdensity
mass edc cell ul
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flood
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growth In culture atOD.FI

fmri
it asingdrymass

in 1gofwater

lagphase



growth dilation eyele

pod EFFI

dilate into t
freshmedium

Steady state growth balanced growth

if lagand stationary phase avoided

Continuous culture chemostat

slow relaxation
r towards steadystate

if closetowashoutlimit

Above are all planktonic gurth
bacteria growth onatsubstate

mF
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nutrient providedbysubs nutrient providedbyShird



500batch culture growth
with enough cycling to enter steady

state

slog reduce
main ptoo lope yield

nutrient

for E coli Yge 1015mmglucose I.hn s nd
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nutrient conc also affectgrowth rate
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Monod growth kinetics
942

ro sat growth rate

Tactose Km Monod constant

Same form as Michelis Menten enzymekinetics
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EP Vmax
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Kinetics

has to do with cellgrowth

growth limitedbynutrient uptake
e g E uptake enzyme

b bacterial growth laws
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uptakeenzyme

earlybos
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growth theory
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total cell mass total protein mass M

totalribosomalmass Mr
total mass ofproteinx Mx

1ft KrMr Kr Specific rate of
ribosomeactivity

or translationalelongation
rate

exponential growth dff v M KrMRLH

Myth Her
ribosomal mass fraction

α R since M water is invariant
totalprotein conc

gene regulation

41 x p fractionof
ribosomes

synthesizing protein
i

ME Xi sets the arc of proteini

Whatshouldprotein conc be set to

Carbon uptake flux weMe he Y f
Specificuptake rate y dug off o
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internal fluxbalance keM KAMA HE 530

Man

overall constraint

Mca May Man Map 1

Assume Man const expt MI 50

I I 4may 1 Mom

fractionofproteome
available to

rich medium K is ka A growthdependentprocessed
rmax KrAmex 12 4 for E coli

min medium with best c
source k w

r re LIFE KRA tax
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Source Smellke
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carbonquality glucose
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Relation between C proteins and GR 540

under c limitation changing C sources ie ke

MG Amax ME MA
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Rice Vc Kratmax dwax

Youetal2013
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explains catabolite repression

an ubiquitous phenomenon
inmicrobial

carbon
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Come dependence of GR

include MM kinetics of uptake protein
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