domains, sites, s

EB-1 @
CCM2 @
TLN1 @
EPS8L2 @
GULP1 @
APPL
ANKS1 @
RABGAP1L @
RABGAP1 @
FRS3 @
FRS2 @

IRS4 @

IRS2 @
IRST
DOK5L
DOK5 @
DOK4 @
DOK2 @
DOK1 @
E136111 @
E129946 @
RGS12 @
NUMB @
NUMBL
MAPKS8IP2
MAPKS8IP1
DAB2 @
DAB1 @
APBA3 @
APBA2 @
APBA1 @

binding takes center

stage
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@ GRB14
@ GRAP2
@ CRK

@ CRKL
@ NCKi1
@ NCK2
@ APS

@ SH3BP2

@ E18941

INHO @

¢NHO @
VEACHS @

MIST
@ E185634
@ HSH2D
@ CTEN
@ E109111
@ E138606
@ E169291
@ E105251
@ SHB
@@ TNS
@@ TENCH
@ TENS1
SH2D1A
@ INPPLA
@ EAT2
@ BRDG1
@ LCP2




domains (cont’)
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agents and rules

@ Protein A is actlvated by kinase K on site z.%
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' Phosphorylated 31te y prevents kmase to activate x %

Agent Card ———
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Site modification

Binding

Unbinding

Synthesis

Degradation




event:=rule application




a simple mag with dim=o0

One ab binding rule with low:

. @} dISSOCIatIOn I (viscous)
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50 val2 vs 100 val3

(2*s_val2<<3*s val3)

(ot snapshot of the CTMC (away from t=0)
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100 of each

(2*s_val2<3*s_val3)




100 of each

close-up

giant cluster! phase transition

[




150 val2 vs 100 val3

2*s val2=3*s val3
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criticality happens easily and early (not just at ool)
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sensitive to | structure = dissociation rate
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sensitive to - structure := local stub correlations




iquidity Index




the dRG model

A random graph with sites consists ot the following data:

- n the set of nodes

- K the (finite) set of colours

- Z the node random variable with values in N®

- for each a, b € K a dissociation constant I'y, € |0, 00|




the dRG model ||

- [binding/ two tree sites x, y of respective colours a, b bind each other with a
probability proportional to v

- [unbinding/ two sites x, y of respective colours a, b, and already bound
together, unbind with a probability proportional to v_,.
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the dRG model steady state

A random graph with sites consists of the following data
- n the set of nodes

- K the (finite) set of colours

- 7 the node random variable with values in N*

- for each a, b € K a dissociation constant I'y, € [0, o0]

———

Ng = ng; + Z Eab
b steady state equation is -

{
] | |
Tupear = Nl n{ SE structure), scale-less too! :




al SRG mOde‘ -after Soderberg Act. Phys. Polonica (2003)

- n the set of nodes

- K the set of colours together with * a special value not in K

- Z the node random variable with values in N#*

- for each a € K, Y, the edge random variable with values in K + {x*}




from dRG to sRG

limit distribution of dRG gives Ya/Tap as a function of eap




size and gf-ology

€ab/ {Ma) * MpPm /(M)
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Si(z) =2, p(S, =n)z"
Z(ZCC; C € K) - = ZmENK p(Z — m) HCEK x?’c




inductive size gt

Sp(2) = p(Y* = %)
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bicolor case




2avs. 3b

L E—

p_= proportion of 3b 'i

~ 24p+ K —/(2+p+ K)2—24p(1 — p)
| 24/3p(1 - p)

r *

Ap, K




simulations




N— ZOO, Kab=1/4,

3b(b! )=2a(a! ) —¥—
150




n=1000 size distribution

| | |
species size distribution/10000 agents —+—




n=0.2 10° -max size

simplx --sim 2a_3b.ka --time 0.03 --no-measure --no-maps —--output-final-state —--rescale 1000

’al-b1’ 3b(bl),2a(al) 3b(b1'1),2a(al'l)
’al-b2’ 3b(b2),2a(al) 3b(b2!1),2a(al!l)
’al-b3’ 3b(b3),2a(al) 3b(b3!1),2a(al'l)
>a2-b1’ 3b(bl),2a(a2) 3b(b1!1),2a(a2!1)
’a2-b2’ 3b(b2),2a(a2) 3b(b2!'1),2a(a2'1)
’a2-b3’ 3b(b3),2a(a2) 3b(b3!1),2a(a2'1)

%init: 100 * (2a(al,a2))
%init: 100 * (3b(b3,bl1,b2))

%obs: 2a(al!_)
%obs: 3b(bl!_)
%obs: 3b(b2!_)
%obs: 3b(b3!_)
%obs: 2a(a2!_)

the above takes (n = 0.2 10°):
- Initialization: 27.5 sec. CPU
- Simulation: 213.5 sec. CPU the final state is 2MB -takes ages to write in a file!- max size is

168, of relative size < 0.1%.




multisets are enumerated
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conclusions

-&- TE have non monotonic effects in the case of conflicting
contact maps

-& how good is liquidity a proxy for the size distribution

-& what is the influence of other forces (extend to view-local
systems)

-®- compute liquidity of yeast!

-&- where is information (more later)




