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Phase di agram
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Experi nental protocol
Plac gfp
ori Poat
HecRed

o
N
3

=]
e
o

o
o
a

Fraction of cells

o

o

S
[S)

1 2 3 4 5
log( fluorescence )

Gowh Fl uor escence Single cell expression
condi tions m cr oscopy measur enent s
o) L
S B
s :
el il a
(f - -
A Y |
o b e Laid i
0 101 102 103 104
Lo (UM

Dr. Miukund Thattai, KITP & MT (KITP

Bio Net 3/17/03)




Met abolic Switching and Stochasticity in E coli

wo | L L
300 Jll ___________ _|||I|.. _________ [ T
= 250 JI.Il- ,,,,,,,, E i, il el
= :
¢ 200 fy. T il el
100 ,Jlin. ,,,,,,,, il allll alllh
0 JI.IH ,,,,,,,, ol e ||||I|.L,,
10 25 50 100
Lo (UM
L, = 10
G =0
L L L L
L ilu ..... IL shintin
L ,,,,,,,,,,, j T il lllin,
L ..... : i, _ ettt sl
LI ..... tliln..__ el s
.. | M. il

Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)



Met abolic Switching and Stochasticity in E coli

-
o
I
N
[¢)]

L, = 50
G =0

| A N S

A W VU Y

Y

. O N %

P

i M. il |l

Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)



Met abolic Swi tching and Stochasticity in E col

L, = 100
G =0

| A N S

A W VU Y

Y

. O N %

P

i M. il il
L, = 100
G = 100

| A N S

A W VU Y

Y

. O N ¥

.

i M. il

Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)



Met abolic Swi tching and Stochasticity in E col

L, = 100
G = 200

L L L L

A W VU Y

W R

b [P N W

PO

Ao . N S 1
L, = 100
G, = 250

o)
H 015 1
.................................. o |
M. il il ke
00 1
. M. il "
%5 B 23 s 35 i 5 5

Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)



Met abolic Swi tching and Stochasticity in E col

L, = 100
G = 300
| A N S
A W Y
|
. O N %
B e
i M. il
L, = 100
G, = 1000
-
L.,,, dn... .. .h.,
Y
. O N %
B e
i M. il a

Dr. Mukund Thatt ai,

KITP & MT (KITP Bi 0 Net

3/ 17/ 03)

10



Met abolic Switching and Stochasticity in E coli

wo L L Lk
300 Jll ___________ _Jllu.. _________ [ .
% 250 JI.I-..__;,,,, E i, el i,
g 200 Jli... ,,,,,,,, EJIIIIII- ............ il el
100 ,Jlin. ,,,,,,,, il . alllll lllh.._
0 JI.IH ,,,,,,,, ol e .. ||||I|.L
10 25 50 100
Lo (UM
Phase di agram as a probe of
syst em structure
_ (D —
Hi 1+C+R+RC
G L
S A= a,A, C L
/Rr 1+C1+L
Lo V= i
A Ry

Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)

11



Met abolic Switching and Stochasticity in E coli

Phase di agram as a probe of
system structure

_ C
L H D(On)_1+c:+R+15zc
a,A, C L
A=2e
7| C JR 1+C1+L
o N :i(1+C)
A Rr

Popul ati on distribution dynam cs

PR
/lls N2
k% Alo
[gl ucose] = 25 uM [gl ucose] = 0 uM
[lactose] = 1 nM K45 J\25 [lactose] = 1 nM
R AT
SN 120 J\es
/Af/k210 /M 120
Azzs J \ 180
i 2 3 4 i 2 3 &
Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)

12



Met abolic Switching and Stochasticity in E coli

Single cell dynam cs

8000

Initial state s Fi nal state
© ©
(0] [0)
0 d X 00}
O O
I I *e °y
oy
(o0 of0’e
20007.'?{.:’
° »
L L L 0 ° o
500 1000 1500 2000 0 500 1000 1500 2000
GFP GFP

Pl asm d noi se

018 018
016 018
014 014

pl asm d chr onosonal
reporter reporter

Dr. Miukund Thattai, KITP & MT (KITP Bio Net 3/17/03)

13



Met abolic Switching and Stochasticity in E coli

2. Switching in the sugar
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