rUC-bastd (RB) Pratical «|

\vmccn’r DAHOSI
U of E4iNbUrgh, INRS

SYNThSYS Cert|




What WE Nttd 10 Start |

www.d1i.ens.fr/~feret/teaching/2014-2015/master_AIV

bC SUr€ 10 USE ThE Manual


https://github.com/jkrivine/KaSim/downloads
https://github.com/jkrivine/KaSim/downloads

firSt StpS

open the terminal! '
in the terminal go to the directory where KaSim 1is '

do > 1ls -1t

change ownership of KaSim_3.5_mac_0SX_10.10
> chmod u+x KaSim_3.5_mac_0SX_10.10
> mv KaSim_3.5_mac_0SX_10.10 Kasim

> ./Kasim -version
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kon

5 Tt

KOTT

A(s), B(s) -> A(s'!'0), B(s'!'0) @ 0.00001
A(s'@), B(s'!'®) -> A(s), B(s) @ 0.1

Sunday, 30 November 14



create the file AB.ka 1in an editor (emacs,
textedit 1in text mode, textwrangler, etc)

%agent: A(s)
%agent: B(s)

A(s), B(s) -> A(s!'0), B(s!0) @ 0.00001
A(s'@), B(s'®) -> A(s), B(s) @ 0.1

%1nit: 1000 A(s)
%init: 1000 B(s)

%obs: "AB' A(s!1l), B(s!'l)

Commanal “nc 1 sh>./KaSim -i AB.ka -e 2000 -p 100 '
L' sh>./plot data.out & '
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data.out

AaTaOUT # time E "AB'

.000000E+00 © 0.000000E+00

.5306270E+00 20 1.400000E+01
.2480637E+00 40 2.400000E+01
.857524E+00 00 3.000000E+01
.800390E+00 80 4.200000E+01
.042058E+00 100 5.200000E+01
.799027E+00 120 4.300000E+01

coNUT N~ WELOS

USINg

SHUF,OT gnuplot> plot "data.out” using 1:3 with lines '
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N0iSY
A NoT Saturaitd

at Cqubrium: fraction of A & bound < 10%

What S ThE 1M 10 CUilibrium roughly? |
how doeS ont 4¢fine €4uilibrium? |




run Same for londer |

| | | | | |
"data4" u 1.3 ———
100 - /\/\ -
A
60 - -

(aveat: Jranularity -p |




run Tkt moaltl a SECoNd TIME iN Th¢ Same COnallTIOnS |

'*A M «\
ARG
1 races; |
| / SToChaSTiCitY




ConfliCt | imroduce agent ¢ that alSo bindS A

The NUMbEr of AB 4iMerS €S down??|




With aNoTh¢r (1000) € 10 bind A - WE
Ntroduct 8 NEW obSCrvablg fre¢ A T

960
940 L
920 L
900
880 |-

860 |-

840 |-

820 |-

800 |

iS A Mor€ Saturattd? YeS about 207 |



Other James WE Can play |

A8Cr¢ase/inCr¢ase k_oft

ACCr€asC/iNCrease k_or



USiNg mods||

%mod: [T] > 100 do 'assoc' := 0.0001 '
%mod: [T] > 200 do 'assoc' := 0.001 '

etc ...
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%agent: A(s)
%agent: B(s)

%var: 'vol' 1
%var: 'nA' 1000 * 'vol'

%var: 'nB' 1000 * 'vol'

%init: 'nA' A(s)
%init: 'nB' B(s)

%var: 'fast' 10
%var: "'medium' 1
%var: 'slow' 0.1

%var: '"BND' 0.00001 / 'vol'
%var: 'BRK' 0.1

%var: 'MOD' 0.1

'assoc' A(s), B(s) -> A(s!0@), B(s'!'@) @ "BND'" # * 'fast'
'dissoc' A(s!0@), B(s!®) -> A(s), B(s) @ "BRK' # * 'slow'

%var: 'free As' A(s)
%obs: 'free A fraction' 'free As' / 'nA'

%mod: [T] > 100 do 'assoc' := 10 * 'BND'
%mod: [T] > 150 do 'assoc' := 50 * "BND'
%mod: [T] > 200 do 'assoc' := 100 * 'BND'
%mod: [T] > 250 do 'assoc' := 500 * 'BND'
%mod: [T] > 300 do 'assoc' := 1000 * 'BND'
%mod: [T] > 400 do 'assoc' := 10000 * 'BND'
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(aN Plot the free fraction dirtCHY|

1

%0bs :

"free A fraction'

"free As' / 'nA'

0.7

0.6 -

05

04

03 [

02

0.1

0

|
0.9 w

08

y

%var:
%0bs :

'AB' A(s!1),B(s!1)

“‘AB2’

‘AB’ /10

free

T
A fraction

0
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free A fraction

08 [ -

0.7 -
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r¢SCalC! wvars A’ 1000 * "vol’
%var: 'nB' 1000 * 'vol'

%init: "'nA' A(s)
%1nit: 'nB' B(s)

%var: 'BND' 0.00001 / 'vol'
%var: "BRK' 0.1

'assoc' A(s), B(s) -> A(s'0), B(s!®) @ "BND'
"dissoc' A(s!@®), B(s!0®) -> A(s), B(s) @ "BRK'

%mod: [T] > 100 do 'assoc' := 10 * "BND'
%mod: [T] > 150 do 'assoc' := 50 * 'BND'
%mod: [T] > 200 do 'assoc' := 100 * 'BND'
%mod: [T] > 250 do 'assoc' := 500 * 'BND'
%mod: [T] > 300 do 'assoc' := 1000 * "BND'
%mod: [T] > 400 do 'assoc' := 10000 * 'BND'
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NA = NB = 1000 Vol
BRK/BND = 5000 Vol
2/3 Saturation

TS CUrVE SoIVES Kd(Saturation)




iN4CPEndent binding |



9% e
(%)L
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Jerting ordaniztd|

KaSim -1 ABC.ka -t 100 -p 1000 -d ABCdata -o datal

rUn ThIS Modl With MEium STickY, 2/3 Saturation |

EVErYThING a5 i The Prectding AB Cxame |

%var: 'BND' 0.0005 / 'vol'

Plot AB, BC, aNd ABC |



700 : |

| AB
*'”Nﬁwvl*‘v’\»"-“* "w"""mwm ~~.«‘~\M""‘M "‘V"‘M D =

600 |-
500 |
400 |- .

300 [ |

200 H |

100 |

O # 0 60 80 100
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#%var: 'nB' 1000 * 'vol'
%var: 'nB'" 0 * 'vol'
%var: 'nC' 1000 * 'vol'

%1nit: "'nA' A(s)
%init: 'nB' B(s)
%iLnit: 'nC' C(s)

%var: "BND'

0005 / 'vol'
%var: 'BRK' 1

0.
0.
'assocAB' A(s), B(s) -> A(s!@), B(s!'®) @ "BND'
"dissocAB' A(s!'0), B(s'!'@®) -> A(s), B(s) @ "BRK'

"assocBC' B(t), C(s) -> B(t!@), C(s'®) @ "BND'
"dissocBC' B(t!0), C(s!0®) -> B(t), C(s) @ "BRK'

%obs: 'AB' B(s!_)

%obs: "BC' B(t!_)

%obs: "ABC' B(s!_,t!_)

%obs: 'B' B(O)

%obs: 'ABC fraction' 'ABC' / 'B'

%var: "INJ' 0.1 * 'vol'
"inject' -> B(s,t) @ "INJ'

%mod: [T] > 60000 do 'inject' := 0
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Same thing but Jradually inJecting S|

%var: "INJ'" 0.1 * "vol'
"inject' -> B(s,t) @ "INJ'

how fast Can You inJECt BS? |
CONCEPt of UASI-Cquilibrium |




o MonoTonic

500 | | | | |

ABC

450 L §

400 |- i

350 + -

300 + —

250 | -

200 | —

150 -

100 + -

50 -

0 | | | | |
0 5000 10000 15000 20000 25000 30000

Vol = | ToTdl TME = 3000
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500 | | | | |

ABC

450 L §

400 |- i

350 + -

300 + —

250 | -

200 | —

150 | f

100 -

50 -

0 | | | | |
0 10000 20000 30000 40000 50000 60000

Vol = | Total TiM¢ = 000
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TiP: USE SMallEr VoIS if Simulation 100 Slow|

M

\

eeeeeeeeeeeeeeeeeee

00000

00000

00000

00000

00000



http://www.nature.com/msb/journal/v5/nl/full/msb200973.html l

look UP i9z2 in Th aboVe REf
Y r¢lation With our ABC ModEI?



http://www.nature.com/msb/journal/v5/n1/full/msb200973.html
http://www.nature.com/msb/journal/v5/n1/full/msb200973.html

a-Factor (nM)

hr€ iS (3 Part of fi32)

(‘'n"e) adusosalion|d
d49-1Sn4d
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# total population size
%var: 'N' 1000
%var: 'phi_zero' 0.3

# determining the initial minority/majority
%var: 'AQ@' 'phi_zero' * 'N'
%var: 'Al' (1 - 'phi_zero') * 'N'

# initial population
%init: 'AQ@' (A(s~@,al,a2,a3))
%init: 'Al' (A(s~1,al,aZ2,a3))
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# binding rates
%var: 'b' 10
%var: 'bs' 'b'/2

# flipping rates
%var: 'fol1' 1
%var: 'f@ls' 'f@l1'/2

%var: 'fl10' 1
%var: 'fl10s' 'fl10'/2

# rewiring rates
%var: 'r@"' 1/'N’
%var: 'r@s' 'r@'/2
%var: 'rl' 1/'N’'
%var: 'rls' 'rl'/2
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'bind-11" A(Cal),A(al)
'bind-12" ACal),A(a2)
'bind-13" ACal),A(a3)

'bind-21" ACa2),A(al)
'bind-22"' ACa2),A(a2)
'bind-23" A(a2),A(a3)

'bind-31' A(a3),A(al)
'bind-32"' A(Ca3),A(a2)
'bind-33"' A(a3),A(a3)

# 9 binding rules to create the initial graph
# Q1 why the distinction

between b and bs?

ACal!l),ACal!1)@'bs’
ACal!'l),A(a2!'1)@'b’
ACal!'l),A(a3!1)@'b’

ACa2!1),ACal!1)@'b’
ACa2'1),A(a2!1)@'bs"
ACa2!1),ACa3!1)@'b’

ACa3!'1),ACal!ll)@'b’
ACa3'1),A(a2!'1)@'b’
ACa3'1),A(a3!1)@'bs’



# 18 flipping rules

'flip-0-11"
'flip-0-12"
'flip-0-13"
'flip-0-21"
'flip-0-22"
'flip-0-23"
'flip-0-31"
'flip-0-32"
'flip-0-33"

"flip-1-11"
'flip-1-12"
'"flip-1-13"
'flip-1-21"
'flip-1-22"
'flip-1-23"
'flip-1-31"
'flip-1-32"
'flip-1-33"
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A(s~0,a1!'1),A(s~1,al!l)
A(s~0,a1!'1),A(s~1,a2!1)
A(s~0,al!1),A(s~1,a3'1)
A(s~0,a2'1),A(s~1,al!l)
A(s~0,a2'1),A(s~1,a2!1)
A(s~0,a2!'1),A(s~1,a3'1)
A(s~0,a3!1),A(s~1,al1!l)
A(s~0,a3!'1),A(s~1,a2!1)
A(s~0,a3!1),A(s~1,a3'1)

A(s~0,a1!'1),A(s~1,al!l)
A(s~0,al!1),A(s~1,a2'1)
A(s~0,al!1),A(s~1,a3'1)
A(s~0,a2'1),A(s~1,al!l)
A(s~0,a2'!'1),A(s~1,a2'1)
A(s~0,a2'!'1),A(s~1,a3!1)
A(s~0,a3'1),A(s~1,al!l)
A(s~0,a3!1),A(s~1,a2'1)
A(s~0,a3!1),A(s~1,a3'1)

A(s~1,al1!1),A(s~1,al!1)@'f@ls"
A(s~1,al1!1),A(s~1,a2!1)@'fO1"’
A(s~1,al!'1),A(s~1,a3!'1)@'fo1"’
A(s~1,a2'1),A(s~1,al!1)@'fO1"’
A(s~1,a2!'1),A(s~1,a2!1)@'f@1s"
A(s~1,a2'1),A(s~1,a3!'1)@'fo1"’
A(s~1,a3'1),A(s~1,al!1)@'fO1"’
A(s~1,a3'1),A(s~1,a2!'1)@'fO1"’
A(s~1,a3'1),A(s~1,a3!1)@'f@1s"

A(s~0,al1!1),A(s~0,al!1)@'f10s’
A(s~0,al1!1),A(s~0,a2!1)@'f10"
A(s~0,al1!1),A(s~0,a3!1)@'f10"
A(s~0,a2'1),A(s~0,al!1)@'f10"
A(s~0,a2'1),A(s~0,a2!1)@"'f10s"
A(s~0,a2!'1),A(s~0,a3!1)@'f10"’
A(s~0,a3'1),A(s~0,al!1)@'f10"
A(s~0,a3'1),A(s~0,a2'1)@'f10"
A(s~0,a3!'1),A(s~0,a3!1)@'f10s"



‘rewi-0-2725
'rewi-0-231"
"rewi-0-232"'
"rewi-0-233"'

"rewi-0-311"'
"rewi-0-312'
"rewi-0-313"'
"rewi-0-321'
"rewi-0-322'
"rewi-0-323"'
"rewi-0-331"'
"rewi-0-332'
"'rewi-0-333"'

"rewi-1-111"
"rewi-1-112"
"rewi-1-113"
"rewi-1-121"
"rewi-1-122"
"rewi-1-123"
"rewi-1-131"
"rewi-1-132"
"rewi-1-133"

"rewi-1-211"
"rewi-1-212"
"rewi-1-213"
"rewi-1-221"
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A(s~9,al'!'l),A(s~1,as'1),A(Cas>)
A(s~0,a2'1),A(s~1,a3'1),ACal)
A(s~0,a2'1),A(s~1,a3!1),ACa2)
A(s~0,a2'1),A(s~1,a3!'1),A(a3)

A(s~0,a3!'1),A(s~1,al1!1),ACal)
A(s~0,a3!'1),A(s~1,a1!'1),ACal)
A(s~0,a3!'1),A(s~1,al!1),ACa3)
A(s~0,a3!'1),A(s~1,a2!1),ACal)
A(s~0,a3!'1),A(s~1,a2'1),ACal)
A(s~0,a3!1),A(s~1,a2!1),A(a3)
A(s~0,a3!'1),A(s~1,a3!1),ACal)
A(s~0,a3!'1),A(s~1,a3'1),A(al)
A(s~0,a3!1),A(s~1,a3!1),ACa3)

A(s~0,al1!1),A(s~1,al!1),ACal)
A(s~0,a1!'1),A(s~1,al1!1),ACa2)
A(s~0,al1!'1),A(s~1,a1!'1),A(a3)
A(s~0,al1!1),A(s~1,a2!1),ACal)
A(s~0,al1!'1),A(s~1,a2!1),ACa2)
A(s~0,al1!1),A(s~1,a2'1),A(a3)
A(s~0,al1'1),A(s~1,a3'1),ACal)
A(s~0,a1!'1),A(s~1,a3!1),ACa2)
A(s~0,al!1),A(s~1,a3'1),A(a3)

A(s~0,a2'1),A(s~1,al1!1),ACal)
A(s~0,a2'1),A(s~1,a1!'1),ACal)
A(s~0,a2'1),A(s~1,al!1),ACa3)
A(s~0.a2!'1).A(s~1.a2!'1).ACal)

A(s~0,al'l),A(s~1,al
A(s~0,a2'1),A(s~1,a3
A(s~0,a2!'1),A(s~1,a3
A(s~0,a2'1),A(s~1,a3

A(s~0,a3!1),A(s~1,al
A(s~0,a3!1),A(s~1,al
A(s~0,a3!'1),A(s~1,al
A(s~0,a3!'1),A(s~1,a2
A(s~0,a3'1),A(s~1,a?
A(s~0,a3'1),A(s~1,a?
A(s~0,a3!'1),A(s~1,a3
A(s~0,a3'1),A(s~1,a3
A(s~0,a3'1),A(s~1,a3

),A(ax!l) @'ro’
),ACal!l) @'rQ’
),A(a2'1l) @'r@’
),A(a3'1l) @'r@’

),ACal!l) @'r@’
),A(a2!'l) @'r@’
),A(a3!'1l) @'r@’
),ACal!l) @'r@’
),A(a2!'l) @'r@’
),A(a3!'1l) @'r@’
),ACal!l) @'r@’
),A(a2!'l) @'r@’
),A(a3!'1l) @'r@’

A(s~0,al
A(s~0,al
A(s~0,al
A(s~0,al
A(s~0,al
A(s~0,al
A(s~0,al
A(s~0,al
A(s~0,al

A(s~0,a?2
A(s~0,a?2
A(s~0,a2
A(s~0.a?

),A(s~1,al1!1),AC(al!l) @'r1'’
),A(s~1,a1!'1),ACa2!'1l) @'r1"’
),A(s~1,a1!'1),AC(a3!'1) @'r1"’
),A(s~1,a2!1),AC(all!l) @'r1'’
),A(s~1,a2!'1),ACa2!'1l) @'r1"’
),A(s~1,a2!'1),AC(a3!'1l) @'r1"’
),A(s~1,a3!1),AC(al!l) @'r1"’
),A(s~1,a3!'1),AC(a2!'1l) @'r1"’
),A(s~1,a3!'1),AC(a3!'1) @'r1"’

),A(s~1,a1!'1),ACal!l) @'r1"’
),A(s~1,a1!'1),ACa2!'1l) @'r1"’
),A(s~1,al1!1),AC(a3!1l) @'r1"’
).A(s~1.a2!'1).ACal!l) @'r1'’
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%var :
%var :

%var .
%var :
%var :
%var .
%var :
%var :
%var .
%var :
%var :

%var :

'[0]" A(s~0)
"[1]" ACs~D)

'01-11"
'01-12"
'01-13"
'01-21"
'01-22"
'01-23"
'01-31"
'01-32"
'01-33"

v [@1] v

A(s~0,al1!1),A(s~1,al!ll)
A(s~0,al1'1),A(s~1,a2'1)
A(s~0,al1'!'1),A(s~1,a3!'1)
A(s~0,a2!'1),A(s~1,al!ll)
A(s~0,a2'1),A(s~1,a2'1)
A(s~0,a2'1),A(s~1,a3!1)
A(s~0,a3!'1),A(s~1,al!ll)
A(s~0,a3'1),A(s~1,a2'1)
A(s~0,a3'1),A(s~1,a3!'1)

'91-11" + '91-12' + '01-13"
'01-21" + '01-22'" + '@1-23'
'91-31" + '901-32'" + 'Q1-33"

+ \
+ \



%plot: '[0]"
%plot: "[1]'
%plot: '"[01]"

%def: "dumpInfluenceMap" "no
%def: "dotSnapshots" "yes"

%mod: [E]>10000 do $SNAPSHOT
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