
Table S1. Values of the model parameters used in ODE equations, described in the 

Supplementary Information. The Table divided on four parts (A-D), which correspond to 

parts A-D of the Supplementary Information. 

 

A. Parameters of carbon fixation and starch synthesis reactions 
Parameter 

totPi  ATPsyntMK _
 

HPMK _  THPMK _  SPMK _  sFBPmV _  

Value 10 mM 0.3 mM 0.04 mM 0.08 mM 0.6 mM 0.85 mM/s 

ref 
1
 

2
 

1, 3
 

1, 3
 varied, text 

4
 

Parameter 
FBPasePiFK _6  sFBPMK _  sATP  sADP  agpmV _  PGagpMK 1__  

Value 0.7 mM 0.033 mM 0.71 mM 0.23 mM 0.24 mM/s 0.08 mM 

ref 
5
 

6
 

7, 8
 

7, 8
 

5, 9
 

5
 

Parameter 
ATPagpMK __  PGAagpaK __

 
TPTMV _  sAldeqK _  TPisoeqK _  GAPPGAeqK __  

Value 0.08 mM 0.1 1.1 mM/s 7.1 mM
-1

 22 0.009 mM 

ref 
5
 

5
 

10
 

11
 

11
 

11
 

Parameter NADP  NADPH  
PGIeqK _  PGMeqK _  obs

phsynv  sc vv ,  

Value 0.29 mM 0.21 mM 2.3 0.058 0.4 mM/s 65, 23 µl/gFW 

ref 
12

 
12

 
11

 
5
 

13, 14
 

15
 

B. Parameters of starch degradation reactions 

Parameter f  
Mf  3Gf  St

MK   
Gk  

G

MK   

Value 0.582 0.87 0.13 1.46 mM 1.25 4.27 mM 

ref 
16

 
17

 
17

 
16

 
16

 
16

 

Parameter 
mexMK _  glutMK _  MisaK  MrK  sv  cv  

Value 4 mM 19.3 mM 1.46 mM 12 mM
2 

65 µL/gFW 23 µL/gFW 

ref 
17

 
18

 estim., text 
17

 
15

 
15

 

Parameter dpe

eqK  
phsdpe

eqK _2
 1_ dpeMV  2_ dpeMV  mexMV _  glutMV _  

Value 1 1 0.1 mM/s 0.1 mM/s 0.1 mM/s 0.02 mM/s 

ref 
17

 
17

 
17

 
17

 
18-23

, see text 
18-23

, see text 

Parameter 
_MV  isaMV _  int_dk  hxkMK _  PiGK 6  hxkMV _  

Value 0.09 mM/s 0.005 

mM/s 

0.003 s
-1 

mM
-1 

0.035 4 mM 0.1 mM/s 

ref 
18-23

, see text 18-23
, see 

text 
assumed, 

see text 

24
 

25
 

9
 

C. Parameters of sucrose metabolism 

Parameter NADP  NADPH  
cATP  cADP  cPi  cFBPaseMK _  

Value 0.29 mM 0.21 mM 2.57 mM 0.3 mM 3 mM 0.0025 mM 

ref 
12

 
12

 
7, 8

 
7, 8

 
26

 
27

 

Parameter 
FBPasePiFK _6  PiFK 26  cFBPaseMv _  PGIMv _  PGMMv _  PGIeqK _  

Value 0.7 mM 2 µM 0.2 mM/s 0.7 mM/s 1.8 mM/s 2.3 

ref 
28

 
29

 
30

 
31

 
31

 
11

 

Parameter 
UGPaseMv _  UGPaseeqK _  UTPMK _  cUTP  PKFMK 6_  PFPMv _  

Value 3.6 mM/s 0.31 0.093 mM 1.9 mM 0.5 mM 0.1 mM/s 

ref 
32

 
33

 
34

 
35

 
36

 
9
 

Parameter 
PGMeqK _  SPSMv _  PFMK 6_  UDPGMK _  PPFPiFK 26_6  iPGAK  

Value 0.058 0.3 mM/s 2 mM 2 mM 0.1 mM 0.084 mM 

ref 
37

 
38

 
38

 
38

 
39

 
40
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Parameter 
sAldeqK _  TPisoeqK _  GAPPGAeqK __

 
PGIeqK _  PGMeqK _  PPFMK 26_  

Value 7.1 mM
-1 

22 0.009 mM 2.3 0.058 0.032 mM 

ref 
11

 
11

 
11

 
11

 
37

 
41

 

Parameter 
PKFMv 6_  PPFMv 26_  respMv _  respMK _  cPPi  PFPeqK _  

Value 0.00002 s
-1 

0.001 s
-1

 0.1 mM/s 0.13 mM 0.04 mM 3.3 

ref varied, see 

text 

varied, see 

text 

42
 

7, 43
, see text estimated, 

see text 

44
 

D. Parameters of the model related with sink metabolism and diurnal regulation. The rate 

constants of the diurnal regulation are slower than the rate constants of the enzymatic 

reactions, so the diurnal parameters are presented in h
-1

 units for clarity of the Table 

Parameter 
SuSyeqK _  SuSyMv _  soV  consiK _  cUDP   

Value 0.15 0.6 mM/s 0.75 0.3 1.3 mM 1 M 

ref 
45

 
46, 47

 
48

 
47, 49

 
35

 
50, 51

, text 

Parameter 
consMv _  exp_Mv  1,sbk  2,sbk  1,sbK  2,sbK  

Value 0.6 mM/s 0.004 

mM/s 

0.02 h
-1 

0.06 h
-1

 0.4 0.2 

ref 
51

, text 
35, 42

, text 

 

47, 49, 51
 

47, 49, 51
 

47, 49, 51
 

47, 49, 51
 

Parameter 
dbk  sXk  dXk  IiXK _  IXK _  1,sak  

Value 0.5 h
-1

 0.0023 h
-1 

mM
-1

 

1 h
-1 

0.2 1 0.012 h
-1

 

ref 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
52

 
52

 
47, 49, 51

 

Parameter 
2,sak  3,sak  1,saK  1,dak  idak ,  sIk  

Value 0.02 h
-1

 0.23 h
-1

 0.2 0.03 h
-1 

0.07 0.6 h
-1

 

ref 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 

Parameter 
dIk  sIiK _  sDk  dDk  sGPTk  dGPTk  

Value 0.2 h
-1

 1 mM 0.0004
 

0.1 h
-1

 4 h
-1

 0.3 h
-1 

ref 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 Kunz 10 Kunz 10 

Parameter 
sGPTK  2_GPTMV  kStK sin_  kStMV sin__  0diurnk  diurniK _  

Value 1.5 0.08 mM/s 0.1 mM 0.005 mM/s 0.3 0.3 

ref 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51

 
47, 49, 51
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