Supplementary file 1A. Model reactions. The model of DHHC6 palmitoylation contains 35 different reactions, describing synthesis, folding, degradation, and the enzymatic reactions of DHHC6 palmitoylation/depalmitoylation. In the following table we describe in detail how the rates for those reactions are calculated.
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Where the competition terms  and  in S1 Table are defined as: 
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for each palmitoylation and depalmitoylation step we define the kinetic parameters of the reaction as:
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where  is the catalytic constant for DHHC16 when catalyzing palmitoylation of C100 on DHHC6, while  is the catalytic constant for APT2 for the same site.  and  are the binding and unbinding rate constants of DHHC6 to DHHC16 on site C100 respectively. and kc1APTub are the binding and unbinding rate constants of DHHC6 to APT1 on site C100 respectively. In our model we assume that the binding and unbinding rate to DHHC6 and APT can be different for each state of the model.


Supplementary file 1B. Mass balance equations. The following table describes the mass balance for each of the species of DHHC6 model. The rates of the mass balance of each state are described in detail in S1 Table.
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[bookmark: _GoBack]Supplementary file 1C. Model parameters. The output of GA is a set of optimal solutions, where a solution is a complete set of parameter needed to perform model simulations. From this set we extracted a sub-set of 152 solutions that obtained a GA score better than a set threshold for each objective. During the analysis the model was simulated for each set of parameters of the sub-set. We then reported in this paper the mean of the outputs along with the 1st and 3rd quartile of their distribution.

	Parameter
	Median Value
	Range

	
 [C]a/[T]b
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 1/[T]
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[2.98-6.69]

	
 [C]/[T]
	6.03
	[4.54-6.92]

	
 [C]
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[1.62-2.48]

	
 [C]/[T]
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 [C]
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8.07
	

[4.30-1.49]

	
 [C]
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[8.21-1.22]

	
 [C]/[T]
	
8.12
	

[5.07-1.13]

	
 [C]
	
1.63
	

[7.99-3.22]

	
 [C]/[T]
	
5.86
	

[4.52-7.44]

	
 [C]
	
1.74
	

[1.18-2.29]

	
 [C]/[T]
	
1.18
	

[9.04-1.42]

	
 [C]
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[2.27-6.13]

	
 1/[T]
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1/[T]
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1/[T]
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1/[T]
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1/[T]
	2.32
	
[7.14-7.31]

	
 [C]/[T]
	
6.43
	

[3.36-1.07]

	
 [C]/[T]
	
6.04
	
[1.54-1.36]

	
 [C]/[T]
	2.89
	[1.58-4.74]

	
 [C]/[T]
	
5.61
	
[1.37-2.43]

	
 [C]/[T]
	1.83
	
[7.00-5.64]

	
 [C]/[T]
	1.40
	
[5.01-5.28]

	
 [C]/[T]
	
9.49
	

[5.60-1.54]

	
 [C]/[T]
	
9.35
	
[2.09-4.19]

	
 [C]
	
1.73
	

[1.05-3.10]

	
 [C]
	
1.85
	

[1.42-2.20]



image5.emf
kf-U









k f × U


image80.emf
k

clAPTh









k

c

1

APTb


oleObject9.bin

image81.emf
k

clAPTub









k

c

1

APTub


oleObject10.bin

image82.emf
d—U: vli—v2-v27
dt









		

dU

dt

=

v1

-

v2

-

v27


oleObject11.bin

image83.emf
dco
dt

=v9+v17+v22-v10-v18—-v21-v32










dC

110

dt

=

v9

+

v17

+

v22

-

v10

-

v18

-

v21

-

v32


oleObject12.bin

image84.emf
dc®
dt

=v2+v4+v6+v8—-v3—-v5—-v7—-v28










dC

000

dt

=

v2

+

v4

+

v6

+

v8

-

v3

-

v5

-

v7

-

v28


oleObject13.bin

image6.emf
COOO \ﬁ ClOO










image85.emf
dco
dt

=v11+v13+v24—-v12-v14—-v23-v33










dC

101

dt

=

v11

+

v13

+

v24

-

v12

-

v14

-

v23

-

v33


oleObject14.bin

image86.emf
dco
dt

=v3+v10+v12—-v4-v9—-v11-v29










dC

100

dt

=

v3

+

v10

+

v12

-

v4

-

v9

-

v11

-

v29


oleObject15.bin

image87.emf
dc™
dt

=v15+v19+v26-v16-v20-v25-v34










dC

011

dt

=

v15

+

v19

+

v26

-

v16

-

v20

-

v25

-

v34


oleObject16.bin

image88.emf
dce
dt

=v7+v18+v20-v8-v17—-v19-v30










dC

010

dt

=

v7

+

v18

+

v20

-

v8

-

v17

-

v19

-

v30


oleObject17.bin

image89.emf
dc
dt

=v21+v23+v25—-v22-v26—-v24—-v35










dC

111

dt

=

v21

+

v23

+

v25

-

v22

-

v26

-

v24

-

v35


oleObject18.bin

image7.emf









V f 1 × C 0 0 0 K m f 1 f 1


image90.emf
dc™
dt

=v5+v14+v16—-v6-v13—-v15-v31










dC

001

dt

=

v5

+

v14

+

v16

-

v6

-

v13

-

v15

-

v31


oleObject19.bin

image91.emf









vs


Microsoft_Equation6.bin

image92.emf
107









×

10

-

3


Microsoft_Equation7.bin

image93.emf
107









×

10

-

3


Microsoft_Equation8.bin

image94.emf
107









×

10

-

3


Microsoft_Equation9.bin

image8.emf
vV .c
Km

b1









V b 1 × C 1 0 0 K m b 1 b 1


image95.emf









kf


Microsoft_Equation10.bin

image96.emf
107









×

10

-

1


Microsoft_Equation11.bin

image97.emf
107









×

10

-

1


Microsoft_Equation12.bin

image98.emf
107









×

10

-

1


Microsoft_Equation13.bin

image99.emf
£l









V

f

1


Microsoft_Equation14.bin

image9.emf
COOO \ﬁ COO]










image100.emf
11









Km

f

1


Microsoft_Equation15.bin

image101.emf
1072









×

10

-

2


Microsoft_Equation16.bin

image102.emf
1072









×

10

-

2


Microsoft_Equation17.bin

image103.emf
1072









×

10

-

2


Microsoft_Equation18.bin

image104.emf
f2









		

V

f2


oleObject20.bin

image10.emf









V f 3 × C 0 0 0 K m f 3 f 3


image105.emf
107









×

10

-

4


Microsoft_Equation19.bin

image106.emf
107









×

10

-

4


Microsoft_Equation20.bin

image107.emf
107









×

10

-

4


Microsoft_Equation21.bin

image108.emf
f2









		

Km

f2


oleObject21.bin

image109.emf
107









	

×

10

-5


oleObject22.bin

image11.emf









V b 3 × C 0 0 1 K m b 3 b 3


image110.emf
107









×

10

-6


oleObject23.bin

image111.emf
107









	

×

10

-5


oleObject24.bin

image112.emf
f3









		

V

f3


oleObject25.bin

image113.emf
1072









	

×

10

-2


oleObject26.bin

image114.emf
1072









×

10

-

2


Microsoft_Equation22.bin

image12.emf
COOO \ﬁ CO'IO










image115.emf
107









×

10

-

1


Microsoft_Equation23.bin

image116.emf
f3









		

Km

f3


oleObject27.bin

image117.emf
1072









×

10

-

2


Microsoft_Equation24.bin

image118.emf
107









×

10

-

3


Microsoft_Equation25.bin

image119.emf
1072









×

10

-

2


Microsoft_Equation26.bin

image13.emf









V f 2 × C 0 0 0 K m f 2 f 2


image120.emf
b3









V

b3


oleObject28.bin

image121.emf
107









×

10

-

3


Microsoft_Equation27.bin

image122.emf
107









×

10

-

3


Microsoft_Equation28.bin

image123.emf
1072









×

10

-

2


Microsoft_Equation29.bin

image124.emf
b3









Km

b3


oleObject29.bin

image14.emf









V b 2 × C 0 1 0 K m b 2 b 2


image125.emf
107









×

10

-

3


Microsoft_Equation30.bin

image126.emf
107









×

10

-

4


Microsoft_Equation31.bin

image127.emf
107









×

10

-

3


Microsoft_Equation32.bin

image128.emf
b2









V

b2


oleObject30.bin

image129.emf
1072









×

10

-

2


Microsoft_Equation33.bin

image15.emf
C100 ;\CHO










image130.emf
1072









×

10

-

2


Microsoft_Equation34.bin

image131.emf
1072









×

10

-

2


Microsoft_Equation35.bin

image132.emf
b2









Km

b2


oleObject31.bin

image133.emf
1072









×

10

-

2


Microsoft_Equation36.bin

image134.emf
1072









×

10

-

2


Microsoft_Equation37.bin

image16.emf









V f 1 2 × C 1 0 0 K m f 2 f 2


image135.emf
1072









×

10

-

2


Microsoft_Equation38.bin

image136.emf
b1









		

V

b1


oleObject32.bin

image137.emf
107









×

10

-

1


Microsoft_Equation39.bin

image138.emf
1072









×

10

-

2


Microsoft_Equation40.bin

image139.emf
107









×

10

-

1


Microsoft_Equation41.bin

image17.emf









V b 1 2 × C 1 1 0 K m b 2 b 2


image140.emf
b1l









		

Km

b1


oleObject33.bin

image141.emf
107









×

10

-

3


Microsoft_Equation42.bin

image142.emf
107









×

10

-

3


Microsoft_Equation43.bin

image143.emf
107









×

10

-

3


Microsoft_Equation44.bin

image144.emf
m









kd

m


Microsoft_Equation45.bin

image18.emf
C100 ;\ C101










image145.emf
107









×

10

-

1


Microsoft_Equation46.bin

image146.emf
107









×

10

-

1


Microsoft_Equation47.bin

image147.emf
107









×

10

-

1


Microsoft_Equation48.bin

image148.emf
COOO









		

kd

C

000


oleObject34.bin

image149.emf
1072









×

10

-

2


Microsoft_Equation49.bin

image19.emf









V f 1 3 × C 1 0 0 K m f 3 f 3


image150.emf
1072









×

10

-

2


Microsoft_Equation50.bin

image151.emf
1072









×

10

-

2


Microsoft_Equation51.bin

image152.emf
C100









kd

C

100


oleObject35.bin

image153.emf
107









×

10

-

1


Microsoft_Equation52.bin

image154.emf
1072









×

10

-

2


Microsoft_Equation53.bin

image20.emf









V b 1 3 × C 1 0 1 K m b 3 b 3


image155.emf
107









×

10

-

1


Microsoft_Equation54.bin

image156.emf
COl[)









kd

C

010


oleObject36.bin

image157.emf
107









×

10

-

3


Microsoft_Equation55.bin

image158.emf
107









×

10

-

3


Microsoft_Equation56.bin

image159.emf
1072









×

10

-

2


Microsoft_Equation57.bin

image21.emf
COO] # C'IO'I










image160.emf
C001









kd

C

001


oleObject37.bin

image161.emf
1072









×

10

-

2


Microsoft_Equation58.bin

image162.emf
1072









×

10

-

2


Microsoft_Equation59.bin

image163.emf
1072









×

10

-

2


Microsoft_Equation60.bin

image164.emf
C110









kd

C

110


oleObject38.bin

image22.emf









V f 1 3 × C 0 0 1 K m f 1 f 1


image165.emf
107









×

10

-

1


Microsoft_Equation61.bin

image166.emf
1072









×

10

-

2


Microsoft_Equation62.bin

image167.emf
107









×

10

-

1


Microsoft_Equation63.bin

image168.emf
C101









kd

C

101


oleObject39.bin

image169.emf
1072









×

10

-

2


Microsoft_Equation64.bin

image23.emf









V b 1 3 × C 1 0 1 K m b 1 b 1


image170.emf
1072









×

10

-

2


Microsoft_Equation65.bin

image171.emf
107









×

10

-

1


Microsoft_Equation66.bin

image172.emf
C011









kd

C

011


oleObject40.bin

image173.emf
107









×

10

-

4


Microsoft_Equation67.bin

image174.emf
107









	

×

10

-5


oleObject41.bin

image24.emf
COO] # CO'H










image175.emf
107









×

10

-

3


Microsoft_Equation68.bin

image176.emf
Clll









kd

C

111


oleObject42.bin

image177.emf
107









×

10

-

1


Microsoft_Equation69.bin

image178.emf
f12









		

V

f12


oleObject43.bin

image179.emf
1072









×

10

-

2


Microsoft_Equation70.bin

image25.emf









V f 2 3 × C 0 0 1 K m f 2 f 2


image180.emf
1072









×

10

-

2


Microsoft_Equation71.bin

image181.emf
107









×

10

-

1


Microsoft_Equation72.bin

image182.emf
f13









		

V

f13


oleObject44.bin

image183.emf
107









×

10

-

1


Microsoft_Equation73.bin

image184.emf
107









×

10

-

1


Microsoft_Equation74.bin

image26.emf









V b 2 3 × C 0 1 1 K m b 2 b 2


image185.emf
f23









		

V

f23


oleObject45.bin

image186.emf
f123









		

V

f123


oleObject46.bin

image187.emf
107









×

10

-

1


Microsoft_Equation75.bin

image188.emf
107









×

10

-

1


Microsoft_Equation76.bin

image189.emf
b12









		

V

b12


oleObject47.bin

image27.emf
CO1O \icno










image190.emf
107









×

10

-

1


Microsoft_Equation77.bin

image191.emf
b13









		

V

b13


oleObject48.bin

image192.emf
107









×

10

-

1


Microsoft_Equation78.bin

image193.emf
b23









		

V

b23


oleObject49.bin

image194.emf
1072









×

10

-

2


Microsoft_Equation79.bin

image28.emf









V f 1 2 × C 0 1 0 K m f 1 f 1


image195.emf
1072









×

10

-

2


Microsoft_Equation80.bin

image196.emf
107









×

10

-

1


Microsoft_Equation81.bin

image197.emf
b123









		

V

b123


oleObject50.bin

image198.emf
107









×

10

-

1


Microsoft_Equation82.bin

image199.emf
107









×

10

-

1


Microsoft_Equation83.bin

image29.emf









V b 1 2 × C 1 1 0 K m b 1 b 1


image200.emf
DHHC,,,









DHHC

16

t


Microsoft_Equation84.bin

image201.emf
107









×

10

-

1


Microsoft_Equation85.bin

image202.emf
107









×

10

-

1


Microsoft_Equation86.bin

image203.emf
107









×

10

-

1


Microsoft_Equation87.bin

image204.emf
APT.

2t









APT

2

t


Microsoft_Equation88.bin

image30.emf
CO1O \ﬁ CO'H










image205.emf
107









×

10

-

1


Microsoft_Equation89.bin

image206.emf
107









×

10

-

1


Microsoft_Equation90.bin

image207.emf
107









×

10

-

1


Microsoft_Equation91.bin

image31.emf









V f 2 3 × C 0 1 0 K m f 3 f 3


image32.emf









V b 2 3 × C 0 1 1 K m b 3 b 3


image33.emf
Cno;\cm










image34.emf









V f 1 2 3 × C 1 1 0 K m f 3 f 3


image35.emf









V b 1 2 3 × C 1 1 1 K m b 3 b 3


image36.emf
Clo s
=










image37.emf









V f 1 2 3 × C 1 0 1 K m f 2 f 2


image38.emf









V b 1 2 3 × C 1 1 1 K m b 2 b 2


image39.emf
CO”¢CH1










image40.emf









V f 1 2 3 × C 0 1 1 K m f 1 f 1


image41.emf









V b 1 2 3 × C 1 1 1 K m b 1 b 1


image42.emf
U—=o










image43.emf









k d m × U


image44.emf
C* 5o










image45.emf









k d C 0 0 0 × C 0 0 0


image46.emf
>y










image47.emf









k d C 1 0 0 × C 1 0 0


image48.emf
C" 5o










image49.emf









k d C 0 1 0 × C 0 1 0


image50.emf
C" 5 g










image51.emf









k d C 0 0 1 × C 0 0 1


image52.emf
">y










image53.emf









k d C 1 1 0 × C 1 1 0


image54.emf
"o










image1.emf
@\

@
@N
2} ‘@I@ ‘Q@@Q @
0

Oy Do 2con
|@ 9 /
@\ 011

@@











image55.emf









k d C 1 0 1 × C 1 0 1


image56.emf
C" g










image57.emf









k d C 0 1 1 × C 0 1 1


image58.emf
"> o










image59.emf









k d C 1 1 1 × C 1 1 1


image60.emf









f


Microsoft_Equation1.bin

image61.emf









b


image2.emf










Microsoft_Equation2.bin

image62.emf









f

1


Microsoft_Equation3.bin

image63.emf
COOO COOO COOO C100 ClOO COlO COlO C001 COOl CllO ClOl C011 DHHCl6t
1+ - + - - + + - + + - - +

Kmf1 Kmf2 Kmf3 Kmf2 I(mf3 I(mf1 Kmf3 I(mf1 Kmf2 Kmf3 Kmf2 I('mf1 I('mf1









1+ C 0 0 0 K m f 1 + C 0 0 0 K m f 2 + C 0 0 0 K m f 3 + C 1 0 0 K m f 2 + C 1 0 0 K m f 3 + C 0 1 0 K m f 1 + C 0 1 0 K m f 3 + C 0 0 1 K m f 1 + C 0 0 1 K m f 2 + C 1 1 0 K m f 3 + C 1 0 1 K m f 2 + C 0 1 1 K m f 1 + D H H C 1 6 t K m f 1


image64.emf









		

f

2


oleObject1.bin

image65.emf
COOO COOO COOO C100 ClOO COlO COlO C001 COOl CllO ClOl C011 DHHCl6t
1+ - + - - + + - + + - - +

Kmf1 Kmf2 Kmf3 Kmf2 I(mf3 I(mf1 Kmf3 I(mf1 Kmf2 Kmf3 Kmf2 I('mf1 I('mf2









1+ C 0 0 0 K m f 1 + C 0 0 0 K m f 2 + C 0 0 0 K m f 3 + C 1 0 0 K m f 2 + C 1 0 0 K m f 3 + C 0 1 0 K m f 1 + C 0 1 0 K m f 3 + C 0 0 1 K m f 1 + C 0 0 1 K m f 2 + C 1 1 0 K m f 3 + C 1 0 1 K m f 2 + C 0 1 1 K m f 1 + D H H C 1 6 t K m f 2


image66.emf









		

f

3


oleObject2.bin

image67.emf
COOO COOO COOO C100 ClOO COlO COlO C001 COOl CllO ClOl C011 DHHCl6t
1+ - + - - + + - + + - - +

Kmf1 Kmf2 Kmf3 Kmf2 I(mf3 I(mf1 Kmf3 I(mf1 Kmf2 Kmf3 Kmf2 I('mf1 I('mf3









1+ C 0 0 0 K m f 1 + C 0 0 0 K m f 2 + C 0 0 0 K m f 3 + C 1 0 0 K m f 2 + C 1 0 0 K m f 3 + C 0 1 0 K m f 1 + C 0 1 0 K m f 3 + C 0 0 1 K m f 1 + C 0 0 1 K m f 2 + C 1 1 0 K m f 3 + C 1 0 1 K m f 2 + C 0 1 1 K m f 1 + D H H C 1 6 t K m f 3


image3.emf









v s


image68.emf









b

1


Microsoft_Equation4.bin

image69.emf
Clll C111 Clll C100 COlO COOl CllO C110 ClOl C101 C011 COll AP'th
+ + + + + + + + + + + + +
Km Km Km Km Km Km Km Km Km Km Km Km Km

b3 b2 bl bl b2 b3 bl b2 bl b3 b3 b2 bl

1









1+ C 1 1 1 K m b 3 + C 1 1 1 K m b 2 + C 1 1 1 K m b 1 + C 1 0 0 K m b 1 + C 0 1 0 K m b 2 + C 0 0 1 K m b 3 + C 1 1 0 K m b 1 + C 1 1 0 K m b 2 + C 1 0 1 K m b 1 + C 1 0 1 K m b 3 + C 0 1 1 K m b 3 + C 0 1 1 K m b 2 + A P T 2 t K m b 1


image70.emf









		

b

2


oleObject3.bin

image71.emf
Clll C111 Clll C100 COlO COOl CllO C110 ClOl C101 C011 COll AP'th
+ + + + + + + + + + + + +
Km Km Km Km Km Km Km Km Km Km Km Km Km

b3 b2 bl bl b2 b3 bl b2 bl b3 b3 b2 b2

1









1+ C 1 1 1 K m b 3 + C 1 1 1 K m b 2 + C 1 1 1 K m b 1 + C 1 0 0 K m b 1 + C 0 1 0 K m b 2 + C 0 0 1 K m b 3 + C 1 1 0 K m b 1 + C 1 1 0 K m b 2 + C 1 0 1 K m b 1 + C 1 0 1 K m b 3 + C 0 1 1 K m b 3 + C 0 1 1 K m b 2 + A P T 2 t K m b 2


image72.emf









		

b

3


oleObject4.bin

image73.emf
Clll C111 Clll C100 COlO COOl CllO C110 ClOl C101 C011 COll AP'th
+ + + + + + + + + + + + +
Km Km Km Km Km Km Km Km Km Km Km Km Km

b3 b2 bl bl b2 b3 bl b2 bl b3 b3 b2 b3

1









1+ C 1 1 1 K m b 3 + C 1 1 1 K m b 2 + C 1 1 1 K m b 1 + C 1 0 0 K m b 1 + C 0 1 0 K m b 2 + C 0 0 1 K m b 3 + C 1 1 0 K m b 1 + C 1 1 0 K m b 2 + C 1 0 1 K m b 1 + C 1 0 1 K m b 3 + C 0 1 1 K m b 3 + C 0 1 1 K m b 2 + A P T 2 t K m b 3


image74.emf
Vf1’Kmf1

DHHC
000 —— (100
Vb1'Kmb1










image4.emf










image75.emf
Vv

1= Kewprser - DHHC g,

Km kclPléub + kcatP16cl
11

kclPléb

‘/bl = kcatAPTcl ’ AP];t

— kclAPTub + kcatAPTcl

kclAPTb









V

f

1

=k

catP

16

c

1

×DHHC

16

t

Km

f

1

=

k

c

1

P

16

ub

+

k

catP

16

c

1

k

c

1

P

16

b

V

b

1

=

k

catAPTc

1

×

APT

2

t

Km

f

1

=

k

c

1

APTub

+

k

catAPTc

1

k

c

1

APTb


Microsoft_Equation5.bin

image76.emf
k

catP16¢1









k

catP

16

c

1


oleObject5.bin

image77.emf
k

catAPTcl









k

catAPTc

1


oleObject6.bin

image78.emf
k

clP16b









k

c

1

P

16

b


oleObject7.bin

image79.emf
k

clP16ub









k

c

1

P

16

ub


oleObject8.bin


AT
D

-
U =
U™ =
T e
. ==
Te TR
[
- | | =
- W
e e
e i, oy
W




