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Based on unmodified Monod kinetics, the uptakes of r and c by p in cells per hour is given by

 (S1)

We modified this to make the uptake rates on a cellular basis equal at r = c = 1x105 and to have r uptake 4 times faster than c uptake at r = c = 2.0x106.  To do this, µpr and Kpr were made linear functions of r, i.e. µpr = µpr(m1r + i1)  and  Kpr = Kpr + m2r.  This resulted in:

 (S2)


The ratio of ()/() is now given by:

 (S3)
In addition, it was required that 

 (S4)
Applying the conditions on r and c at 1x105 and 2.x106 resulted in m1 = 1.597x10-6, i1 = 0.8421 and m2 = mc – mr.  When all this is substituted in (S3) with the condition that r = c, one obtains

 (S5)
Most terms cancel, and the final simple and clear result is:

 (S6)
Ratio(1x105) = 1 and Ratio(2x106) = 4, with a linear variation with r, chosen by us to be simple in a mathematical sense. So, whenever r and c are at the same cell densities (cells/cc), the uptake rate ratio is given by (S6).  Becks et al. measured this ratio at one r and c value and got 4, but measurements could be done at a variety of values to see if (S6) is approximately valid, or if there is some other type of variation.


1

image4.wmf
p

dc

dt


oleObject4.bin

image5.wmf
(

)

11

2

()

()

()

p

pc

prp

pr

pcc

prrpc

pm

mri

mr

r

YKmc

YKmrpmc

m

m

æö

ç÷

ç÷

+

èø

+

+

+


oleObject5.bin

image6.wmf
and

prpcprpcprpc

KYY

m=m=K

 ,       =


oleObject6.bin

image7.wmf
(1.57960.8421)

()

()

()

pr

prp

cr

pr

prc

prrpr

Epm

r

p

r

mm

r

r

YKm

YKrmrpm

m

m

æö

-+

ç÷

æö

èø

ç÷

ç÷

+

èø

-

+

+


oleObject7.bin

image8.wmf
6

11

()

/(1.57910)0.8421

pp

Ratior

drdc

mrir

dtdt

-

æöæö

ç÷ç÷

ç÷ç÷

èøèø

=

=+=´+


oleObject8.bin

image1.wmf
(

)

(

)

and

dd

d()d()

pp

pp

prpc

prpc

prrpcc

pmpm

rc

rc

tYKmrtYKmc

mm

==

++


oleObject1.bin

image2.wmf
(

)

11

2

   

()

()

p

p

pr

pr

prr

pm

mri

mr

r

dr

dtYKmr

m

+

+

=

+


oleObject2.bin

image3.wmf
p

dr

dt


oleObject3.bin

