Stochasticity In gene expression
----From theories to phenotypes
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Basic concepts
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Origins and consequences of stochasticity
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d. Dependency of Noise on average protein number
sensitive to changes in transcription.

e. Noise strength qualitatively different as a function of average protein
number .
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--Noise is more




Abundance (i)

BT SR RRR

b
0 0.20 ~
0.157
]
$0151 0.15 l,/N || | Ilr'l
[ | = = = [
0,10 : . : ||| || ||| m N
$010+ p 4y 5 0.10 4| A
i g .. e U
0.05 3 2 l | | |
< 0.5 0.05 - '.\\ | I'\J
0.00 . . . . . . o - )
0 4 8 12 18 0.25 050 0.00 — T 1 00 T 1 —
o R o ¢ 8 1z 18 01 02 0 4 8 12 78 01 02
(1) Tmeln Frobeabikty (2) Tmen Probability Time (h) Probability

H@)hmattt,  (2) sFigal e s AR NAsHE K 2 1min

b i1 3 TR BT T R RS, 28 R AIMRNARI R4 B 4 IR 2 4
U, LR, SREat A fE— KT ARIRE Y, 1T 3 1 A KT
MR — R AT



FER R

c d

=

= 3
Z =
= =
= 2
-

pad

-
Average protein abundance (L) 1/[Average protein abundance] (uhi=")

1. 350 %% s b 3R B B0 I3 31 253 L3R 98D T 38 0. (red)
2. V- 35 s b R B A A B M LR i 3G i 589 0. (blue)
BJEBNFHUEIRES T, I 3 LU A Bl % 53¢ 32 11 3G 0 i 1
hn. (green)

T : 5% SR 9 R AE B 1 o 72 == B 30 DA AR AR e Joi 1

s 595 RiAE T mE A K




Stochasticity in prokaryotic gene expression
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Stochasticity in eukaryotic gene expression
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Step 1

Step 2

Stochasticity in gene networks
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Biological significance of stochastiticity

Universal perspective :
be detrimemental to cell function
New points:
« provide a mechanism for phenotypic and
cell-type diversification
* gene-intrinsic noise Is subject to natural
selection
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Future direction
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