Appendix

A. Metabolic model of Chlamydomonas reinhardtii
Arrows indicate the direction and reversibility of the reactions. The compounds in the chloroplast are notated with a c before the abbreviation. All fluxes are in mmol g-1 h-1. The factor in the biomass export reaction (159) converts the biomass flux through reaction 147 (in mmol g-1 h-1) to mg g-1 h-1, the biomass production rate.

Light reaction
0
8 Light + 3 ADP + 3 Pi + H[+] + 2 cNADP ( O2 + H2O + 2 cNADPH + 3 ATP
Calvin cycle

1
CO2 + H2O + cRu15DP ( 2 cG3P
2
ATP + cG3P ( ADP + H[+] + c13DPG
3
H[+] + cNADPH + c13DPG ( cNADP + Pi + cGAP
4
cGAP ( cDHAP

5
cDHAP + cGAP ( cF16P

6
H2O + cF16P ( Pi + cF6P

7
cF6P + cGAP ( cE4P + cX5P

8
H2O + cE4P + cGAP ( Pi + cS7P

9
cGAP + cS7P ( cR5P + cX5P

10
cX5P ( cRu5P

11
cR5P ( cRu5P

12
ATP + cRu5P ( ADP + H[+] + cRu15DP
Transport chloroplast to cytosol

13
cDHAP ( DHAP

Glycolysis

14
G6P ( G1P

15
F6P ( G6P

16
ATP + F6P ( ADP + F16P + H[+]

17
F16P + H2O ( F6P + Pi

18
DHAP + GAP ( F16P

19
DHAP ( GAP

20
GAP + NAD+Pi ( 13DPG + H[+] + NADH

21
13DPG + ADP ( 3PG + ATP

22
3PG ( 2PG

23
2PG ( H2O + PEP

24
ADP + H[+] + PEP( ATP + PYR

Citric acid cycle

25
CoA + NAD + PYR ( AcCoA + CO2 + NADH

26
AcCoA + H2O + OXA ( CIT + CoA + H[+]

27
CIT + NAD ( AKG + CO2 + NADH

28
AKG + CoA + NAD ( CO2 + NADH + SUCCoA

29
ADP + Pi + SUCCoA ( ATP + CoA + SUC

30
FAD + SUC ( FADH2 + FUM

31
FUM + H2O ( MAL

32
FAD + MAL ( FADH2 + OXA

33
ATP + CO2 + H2O + PYR ( ADP + OXA + Pi + 2 H[+]

34
ATP + OXA( ADP + CO2 + PEP

35
CO2 + H2O + PEP ( H[+] + OXA + Pi
Pentose phosphate pathway

36
G6P + H2O + NADP ( 6PG + NADPH + 2 H[+]

37
6PG + NADP ( CO2 + NADPH + RU5P
38
RU5P ( R5P
39
RU5P ( X5P

40
R5P + X5P ( GAP + S7P
41
GAP + S7P ( E4P + F6P

42
F6P + GAP ( E4P + X5P

Glycerol

43
DHAP + H2O ( DHA + Pi

44
DHA + H[+] + NADPH ( GLYC + NADP

45
ATP + GLYC ( ADP + GLYC3P + H[+]

46
GLYC3P + NAD ( DHAP + H[+] + NADH

N and S fixation

47
H[+] + NADH + NO3 ( H2O + NAD + NO2

48
5 H[+] + 3 NADPH + NO2 ( NH4[+] + 2 H2O + 3 NADP

49
ATP + SO4 ( APS + PPi

50
APS + NADH ( AMP + NAD + SO3

51
5 H[+] + 3 NADPH + SO3 ( H2S + 3 H2O + 3 NADP

Oxidative phosphorylation

52
1.5 ADP + 1.5 H[+] + 1.5 Pi + FADH2 + 0.5 O2 ( FAD + 1.5 ATP + 2.5 H2O

53
3.5 H[+] + 2.5 ADP + 2.5 Pi + NADH + 0.5 O2 ( NAD + 2.5 ATP + 3.5 H2O

54
NAD + NADPH ( NADH + NADP

55
H2O + PPi ( H[+] + 2 Pi

56
AMP + ATP ( 2 ADP

57
ATP + H2O ( ADP + H[+] + Pi

Amino acids and protein

58
AKG + H[+] + NADPH + NH4[+] ( GLU + H2O + NADP
59
ATP + GLU + NH4[+] ( ADP + GLN + H[+] + Pi

60
AKG + GLN + H[+] + NADPH ( NADP + 2 GLU

61
3PG + GLU + H2O + NAD ( AKG + H[+] + NADH + Pi + SER

62
SER ( NH4[+] + PYR

63
AcCoA + H2S + SER ( Ace + CYS + CoA + H[+]

64
ATP + Ace + CoA ( ADP + AcCoA + Pi

65
GLU + PYR ( AKG + ALA

66
H[+] + THR ( 2-oxobutan + NH4[+]

67
2-oxobutan + GLU + H[+] + NADPH + PYR ( AKG + CO2 + H2O + ILE + NADP

68
2 H[+] + ALA + NADPH + PYR ( CO2 + H2O + NADP + VAL

69
2 PYR + AcCoA + GLU + H[+] + NAD + NADPH (AKG + CoA + LEU + NADH + NADP + 2 CO2

70
2 PEP + ATP + E4P + NADPH ( ADP + CHO + NAD P + 4 Pi

71
CHO ( PRE

72
GLU + H[+] + PRE ( AKG + CO2 + H2O + PHE

73
GLU + NAD + PRE ( AKG + CO2 + NADH + TYR

74
CHO + GLN ( ANTH + GLU + H[+] + PYR

75
ANTH + H[+] + PRPP + SER ( CO2 + GAP + PPi + TRYP + 2 H2O

76
3 H2O + 2 NAD + ATP + GLN + PRPP ( AICAR + AKG + HIS + Pi + 2 NADH + 2 PPi + 5 H[+]
77
GLU + OXA ( AKG + ASP

78
ASP + ATP + GLN + H2O ( ADP + ASN + GLU + H[+] + Pi

79
2 ATP + 2 H2O + CO2 + GLN ( CaP + GLU + Pi + 2 ADP + 3 H[+]

80
2 GLU + ASP + ATP + CaP + NADH ( AKG + AMP + ARG + FUM + H2O + NAD + PPi + Pi

81
3 H[+] + 2 NADH + GLU ( PRO + 2 H2O + 2 NAD

82
AKG + O2 + PRO ( CO2 + HydPro + SUC

83
ASP + ATP + H[+] + NADPH ( ADP + ASA + NADP + Pi
84
2 H[+] + ASA + GLU + NADH + PYR ( AKG + DAP + H2O + NAD
85
DAP ( CO2 + H[+] + LYS

86
ASA + H[+] + NADPH ( HSER + NADP

87
ATP + H2O + HSER ( ADP + H[+] + Pi + THR

88
AcCoA + CYS + H2O + HSER ( Ace + CoA + HCYS + H[+] + NH4[+] + PYR

89
HCYS + MTHF ( H[+] + MET + THF

90 4.306 ATP + 3.306 H2O + 0.111 ALA + 0.094 GLY + 0.093 LEU + 0.059 PRO + 0.059 VAL + 0.058 LYS + 0.057 THR + 0.055 SER + 0.05 GLN + 0.05 GLU + 0.047 ARG + 0.047 ASN + 0.047 ASP + 0.045 PHE + 0.036 ILE + 0.031 TYR + 0.022 MET + 0.017 HIS + 0.013 HydPro + 0.012 CYS + 0.001 TRYP ( PROTEIN + 4.306 ADP + 4.306 Pi + 4.314 H[+]

Photorespiration
91
H2O + NAD + O2 + cRu15DP ( H[+] + NADH + Pi + cG3P + glyoxylate
92
GLY + H[+] + PYR ( ALA + glyoxylate
93
SER + glyoxylate ( GLY + HydPyr

94
GLY + H2O + METHF ( SER + THF
95
GLY + NAD + THF ( CO2 + METHF + NADH + NH4[+]

96
H[+] + HydPyr + NADH ( Glycerate + NAD

97
ATP + Glycerate ( ADP + 2 H[+] + 3PG

THF metabolism

98
ATP + R5P ( AMP + H[+] + PRPP
99
5FTHF + H[+] ( H2O + MYLTHF

100
H2O + MYLTHF ( H[+] + N10FTHF
101
ATP + FORM + THF ( ADP + N10FTHF + Pi
102
MYLTHF + NADPH ( METHF + NADP
103
H[+] + METHF + NADPH ( MTHF + NADP
104
5FTHF + ATP + H2O ( ADP + H[+] + N10FTHF + Pi
105
FORM + H[+] + THF ( H2O + N10FTHF
106
DHF + H[+] + NADPH  ( NADP + THF
Lipids (phosphatidic acid)
107
ACP + AcCoA + H[+] ( AcACP + CoA
108
ATP + AcCoA + CO2 + H2O ( ADP + H[+] + MalCoA + Pi
109
ACP + MalCoA ( CoA + MalACP
110
10 H[+] + 10 NADPH + 5 MalACP + AcACP ( C12:0ACP + 5 ACP + 5 CO2 + 5 H2O + 10 NADP
111
12 H[+] + 12 NADPH + 6 MalACP + AcACP ( C14:0ACP + 6 ACP + 6 CO2 + 6 H2O + 12 NADP
112
14 H[+] + 14 NADPH + 7 MalACP + AcACP ( C16:0ACP + 7 ACP + 7 CO2 + 7 H2O + 14 NADP
113
C160ACP + H[+] + NADH + O2 ( C16:1ACP + NAD + 2 H2O

114
C161ACP + H[+] + NADH + O2 ( C16:2ACP + NAD + 2 H2O

115
C162ACP + H[+] + NADH + O2 ( C16:3ACP + NAD + 2 H2O

116
16 H[+] + 16 NADPH + 8 MalACP + AcACP ( C18:0ACP + 8 ACP + 8 CO2 + 8 H2O + 16 NADP

117
C180ACP + H[+] + NADH + O2 ( C18:1ACP + NAD + 2 H2O

118
C181ACP + H[+] + NADH + O2 ( C18:2ACP + NAD + 2 H2O

119
C182ACP + H[+] + NADH + O2 ( C18:3ACP + NAD + 2 H2O

120
GLYC3P + 0.474 C16:0ACP + 0.446 C18:3ACP + 0.276 C18:2ACP + 0.253 C16:3ACP + 0.16 C18:1ACP + 0.148 C16:2ACP + 0.104 C12:0ACP + 0.051 C14:0ACP + 0.048 C18:0ACP + 0.04 C16:1ACP ( PA + 2 ACP + 2 H[+]
Nucleic acids
121
4 ATP + 2 GLN + 2 H2O + ASP + CO2 + GLY + N10FTHF + PRPP ( AICAR + FUM + PPi + THF + 2 GLU + 4 ADP + 4 Pi + 7 H[+]

122
ASP + CaP + H[+] + O2 + PRPP ( CO2 + H2O + H2O2 + PPi + Pi + UMP

123
2 H2O2 ( O2 + 2 H2O

124
ATP + UMP ( ADP + UDP

125
ATP + UDP ( ADP + UTP

126
ATP + GLN + H2O + UTP ( ADP + CTP + GLU + Pi + 2 H[+]

127
ATP + CDP ( ADP + CTP

128
AICAR + N10FTHF ( H2O + IMP + THF

129
ATP + H2O + IMP + NAD + NH4[+] ( AMP + GMP + NADH + PPi + 3 H[+]

130
ATP + GMP ( ADP + GDP

131
ATP + GDP ( ADP + GTP

132
ASP + GTP + IMP ( AMP + FUM + GDP + Pi + 2 H[+]

133
ATP + H[+] + METHF + NADPH + UDP ( ADP + DHF + H2O + NADP + dTTP

134
ATP + CDP + H[+] + NADPH ( ADP + H2O + NADP + dCTP

135
ATP + GDP + H[+] + NADPH ( ADP + H2O + NADP + dGTP

136
ATP + H[+] + NADPH ( H2O + NADP + dATP

137
2.372 H2O + 1.372 ATP + 0.18 dATP + 0.18 dTTP + 0.32 dCTP + 0.32 dGTP ( DNA + PPi + 1.372 ADP + 1.372 Pi + 2.372 H[+]

138
1.4 H2O + 0.56 ATP + 0.34 GTP + 0.16 UTP + 0.34 CTP (0.4 ADP + 0.4 H[+] + 0.4 Pi + PPi + RNA
Chlorophyll

139
12 H[+] + 8 ATP + 8 GLU + 8 NADPH + 2.5 O2 ( PPorphyrin + 4 NH4[+] + 6 CO2 + 8 AMP + 8 NADP + 8 PPi + 13 H2O

140
18 H[+] + 15 NADPH + 8 ATP + 4 GAP + 4 PYR ( Phytyl-PP + 4 ADP + 4 AMP + 4 CO2 + 7 PPi + 8 H2O + 15 NADP

141
ATP + H2O + MET ( AdMET + H[+] + PPi + Pi

142
AdHCYS + H2O ( Ad + HCYS

143
ATP + Ad ( ADP + AMP + H[+]

144
4 NADPH + 2.5 O2 + 2 ATP + AdMET + Mg2[+] + PPorphyrin + Phytyl-PP ( AdHCYS + Chlorophyll + PPi + 2 ADP + 2 H2O + 2 Pi + 3 H[+] + 4 NADP

Starch and  carbohydrates

145
G1P ( Pi + STARCH

146
G1P ( CARB + Pi

Biomass formation

147
32.687 ATP + 32.687 H2O + 0.6417 PROTEIN + 0.2713 CARB + 0.0453 PA + 0.0305 RNA + 0.0102 Chlorophyll + 0.0011 DNA ( Biomass + 32.687 H[+] + 32.687 ADP + 32.687 Pi

Transport

148
CO2 ( CO2_ex

149
O2 ( O2_ex

150
H2O ( H2O_ex

151
Pi ( Pi_ex

152
SO4 ( SO4_ex

153
NO3 ( NO3_ex

154
Mg2[+] ( Mg2[+]_ex

155
Light ( Light_ex

156
H[+] ( H[+]_ex

157
GLYC ( GLYC_ex

158
STARCH ( STARCH_ex

159
Biomass ( 172.848 Biomass_ex 
B. Compound abbreviations
	13DPG
	1,3-diPhosphoglycerate
	FADH2
	Flavin adenine dinucleotide reduced

	2-oxobutan
	2-Oxobutanoate
	FORM
	Formic acid

	2PG
	2-Phosphoglycerate
	FUM
	Fumarate

	3PG
	3-Phosphoglycerate
	G1P
	Glucose 1-phosphate

	5FTHF
	5-Formyl-THF
	G6P
	Glucose 6-phosphate

	6PG
	6-Phosphogluconate
	GAP
	Glyceraldehyde 3-phosphate

	AcACP
	Acetyl-ACP
	GDP
	Guanosine diphosphate

	AcCOA
	Acetyl-CoA
	GLN
	Glutamine

	Ace
	Acetate
	GLU
	Glutamate

	ACP
	Acetyl-carrier protein
	GLY
	Glycine

	Ad
	Adenosine
	GLYC
	Glycerol

	AdHCYS
	S-Adenosyl-L-homocysteine
	GLYC3P
	Glycerol 3-phosphate

	AdMET
	S-Adenosyl-L-methionine
	Glycerate
	Glycerate

	ADP
	Adenosine diphosphate
	GLYC_ex
	Glycerol (extracellular)

	AICAR
	5-Aminoimidazole-4-carboxamide ribonucleine
	glyoxylate
	Glyoxylate

	AKG
	2-Oxoglutarate (alpha-ketoglutarate)
	GMP
	Guanosine monophosphate

	ALA
	Alanine
	GTP
	Guanosine triphosphate

	AMP
	Adenosine monophosphate
	H[+]
	Proton

	ANTH
	Anthranilate
	H[+]_ex
	Proton (extracellular)

	APS
	Adenylyl sulfate
	H2O
	Water

	ARG
	Arginine
	H2O2
	Hydrogen peroxide

	ASA
	L-Aspartic semialdehyde
	H2O_ex
	Water (extracellular)

	ASN
	Asparagine
	H2S
	Hydrogen sulfide

	ASP
	Aspartate
	HCYS
	Homocysteine

	ATP
	Adenosine triphosphate
	HIS
	Histidine

	Biomass
	Biomass
	HSER
	Homoserine

	Biomass_ex
	Biomass (g)
	HydPro
	Hydroxyproline

	C12:0ACP
	Dodecanoyl-ACP (Lauric acid)
	HydPyr
	3-Hydroxypyruvate

	C14:0ACP
	Tetradecanoyl-ACP (Myristic acid)
	ILE
	Isoleucine

	C16:0ACP
	Hexadecanoyl-ACP (Palmitic acid)
	IMP
	Inosine monophosphate

	C16:1ACP
	Trans-Hexadec-2-enoyl-ACP (Palmitoleic acid)
	LEU
	Leucine

	C16:2ACP
	Hexadecadienoic acid
	Light
	Photons

	C16:3ACP
	Hexadecatrienoic acid
	Light_ex
	Photons (extracellular)

	C18:0ACP
	Octadecanoyl-ACP (Stearic acid)
	LYS
	Lysine

	C18:1ACP
	Cis-11-ocadecanoate-ACP (Oleic acid)
	MAL
	Malate

	C18:2ACP
	Linoleic acid
	MalCoA
	Malonyl-CoA

	C18:3ACP
	Alpha-linoleic acid
	MET
	Methionine

	CaP
	Carbamoyl phosphate
	METHF
	5,10-Methylene-THF

	CARB
	Carbohydrate
	Mg2[+]
	Magnesium

	CDP
	Cytidine diphosphate
	Mg2[+]_ex
	Magnesium (extracellular)

	Chlorophyll
	Chlorophyll
	MTHF
	Methyl-THF

	CHO
	Chorismate
	MYLTHF
	5,10-Methenyl-THF

	CIT
	Citrate
	N10FTHF
	10-Formyl-THF

	CO2
	Carbon dioxide
	NAD
	Nicotinamide oxidized

	CO2_ex
	Carbon dioxide (extracellular)
	NADH
	Nicotinamide reduced

	CoA
	Coenzyme A
	NADP
	Nicotinamidephosphate oxidized

	CTP
	Cytidine triphosphate
	NADPH
	Nicotinamidephosphate reduced

	CYS
	Cysteine
	NH4[+]
	Ammonium

	DAP
	Diaminopimelate
	NH4[+]_ex
	Ammonium (extracellular)

	dATP
	Deoxy ATP
	NO2
	Nitrite

	dCTP
	Deoxy CTP
	NO3
	Nitrate

	dGTP
	Deoxy GTP
	NO3_ex
	Nitrate (extracellular)

	DHA
	Dihydroxyacetone (Glycerone)
	O2
	Oxygen

	DHAP
	Dihydroxyacetone-P
	O2_ex
	Oxygen (extracellular)

	DHF
	Dihydrofolate
	OXA
	Oxaloacetate

	DNA
	Deoxyribonucleic acid
	PA
	Phosphatidic acid

	dTTP
	Deoxy TTP
	PEP
	Phosphoenolpyruvate

	E4P
	Erythrose 4-phosphate
	PHE
	Phenylalanine

	F16P
	Fructose 1,6-bisphosphate
	Phytyl-PP
	Phytyl-diphosphate

	F6P
	Fructose 6-phosphate
	Pi
	Orthophosphate

	FAD
	Flavin adenine dinucleotide oxidized
	Pi_ex
	Orthophosphate (extracellular)

	PPi
	Pyrophosphate
	SO4_ex
	Sulphate (extracellular)

	PPorphyrin
	Protoporphyrine
	STARCH
	Starch

	PRE
	Prephanate
	STARCH_ex
	Starch (extracellular)

	PRO
	Proline
	SUC
	Succinate

	PROTEIN
	Protein
	SUCCoA
	Succinyl Coenzyme A

	PRPP
	Phosphorybosylpyrophosphate
	THF
	Tetrahydrofolate

	PYR
	Pyruvate
	THR
	Threonine

	R5P
	Ribose 5-phosphate
	TRYP
	Tryptophan

	RNA
	Ribonucleic acid
	TYR
	Tyrosine

	Ru15DP
	Ribulose 1,5-bisphosphate
	UDP
	Uridine diphosphate

	RU5P
	Ribulose 5-phosphate
	UMP
	Uridine monophosphate

	S7P
	Sedoheptulose 7-phosphate
	UTP
	Uridine triphosphate

	SER
	Serine
	VAL
	Valine

	SO3
	Sulphite
	X5P
	Xylulose 5-phosphate

	SO4
	Sulphate
	
	


C. ‘Missing’ reactions

‘Missing’ reactions in the Chlamydomonas reinhardtii KEGG database which were found by blasting the sequences from other green (micro)organisms against the genome.

	Nr.
	Reaction
	E.C. nr.
	Name
	GeneID

	43
	DHAP + H2O ( DHA + Pi
	3.1.3.1
	Alkaline phosphatase
	5723324 PHOD

	44
	DHA + H[+] + NADPH ( GLYC + NADP
	1.1.156
	Dihydroxyacetone reductase
	5720300 LCI28

	47
	H[+] + NADH + NO3 ( H2O + NAD + NO2
	1.7.1.1
	Nitrate reductase
	5722285 NIT1

	50
	APS + NADH ( AMP + NAD + SO3
	1.8.99.2
	Adynylyl sulfate reductase
	5722644 MET16

	54
	NAD + NADPH ( NADH + NADP
	1.6.1.2
	NAD(P) transhydrogenase
	5725773 CHLREDRAFT 139758

	70
	2 PEP + ATP + E4P + NADPH ( ADP + CHO + NAD P + 4 Pi
	1.1.1.25
	Shikimate dehydrogenase
	5719875 SHKD1

	
	
	2.7.1.71
	Shikimate kinase
	5716011 SHKF1

	71
	CHO ( PRE
	5.4.99.5
	Chorismate mutase
	5723071 CHM1

	72
	GLU + H[+] + PRE ( AKG + CO2 + H2O + PHE
	4.2.1.51
	Prephenate dehydratase
	5722023 PRD1

	73
	GLU + NAD + PRE ( AKG + CO2 + NADH + TYR
	1.3.1.43
	Prephanate dehydrogenase
	5720883 AGD1

	76
	3 H2O + 2 NAD + ATP + GLN + PRPP ( AICAR + AKG + HIS + Pi + 2 NADH + 2 PPi + 5 H[+]
	2.4.2.17
	ATP phosphoribosyltransferase
	not found, HIS1 (Harris, 2009)

	
	
	2.4.2.-
	Glutamine amidotransferase
	5722944 HIS7

	
	
	3.1.3.15
	Histidinolphosphatase
	5720418 HIS2

	81
	3 H[+] + 2 NADH + GLU ( PRO + 2 H2O + 2 NAD
	1.5.1.2
	Pyrroline-5-carboxylate reductase
	5723082 PCR1

	82
	AKG + O2 + PRO ( CO2 + HydPro + SUC
	1.14.11.2
	Prolyl 4-hydroxylase
	5721719 PHX1

	84
	2 H[+] + ASA + GLU + NADH + PYR ( AKG + DAP + H2O + NAD
	1.3.1.26
	Dihydrodipicolinate reductase
	5723456 DPR1

	
	
	2.6.1.83
	LL-diaminopimelate aminotransferase
	5718617 DPA1

	88
	AcCoA + CYS + H2O + HSER ( Ace + CoA + HCYS + H[+] + NH4[+] + PYR
	2.3.1.31
	Homoserine acetyltransferase
	not found

	91
	H2O + NAD + O2 + cRu15DP ( H[+] + NADH + Pi + cG3P + glyoxylate
	3.1.3.18
	Phosphoglycolate phosphatase
	5728979 PGP1, 5716118 PGP2, 5721833 PGP3

	
	
	1.1.99.4
	Glycolate dehydrogenase
	5721055 GYD1

	96
	H[+] + HydPyr + NADH ( Glycerate + NAD
	1.1.1.81
	Hydroxypyruvate reductase
	5717070 HPR1

	97
	ATP + Glycerate ( ADP + 2 H[+] + 3PG
	2.7.1.31
	Glycerate kinase
	5719520 GLYK

	100
	H2O + MYLTHF ( H[+] + N10FTHF
	3.5.4.9
	Methenyl-THF cyclohydrolase
	5728457 CHLREDRAFT 194856

	101
	ATP + FORM + THF ( ADP + N10FTHF + Pi
	3.5.4.9
	Methenyl-THF cyclohydrolase
	5728457 CHLREDRAFT 194856

	102
	MYLTHF + NADPH ( METHF + NADP
	1.5.1.5
	Methylene-THF dehydrogenase
	5728457 CHLREDRAFT 194856

	103
	H[+] + METHF + NADPH ( MTHF + NADP
	1.5.1.20
	Methylene-THF reductase
	5728030 CHLREDRAFT 111330

	104
	5FTHF + ATP + H2O ( ADP + H[+] + N10FTHF + Pi
	6.3.3.2
	5-formyl-THF cycloligase
	5723199 FLC1

	105
	FORM + H[+] + THF ( H2O + N10FTHF
	3.5.1.10
	Formyl-THF deformylase
	5728093 CHLREDRAFT 111421

	106
	DHF + H[+] + NADPH  ( NADP + THF
	1.5.1.3
	Dihydrofolate reductase
	5725986 CHLREDRAFT 139742

	113
	C160ACP + H[+] + NADH + O2 ( C16:1ACP + NAD + 2 H2O
	1.14.19.2 
	Stearyl-ACP desaturase
	5717289 FAB2

	115
	C162ACP + H[+] + NADH + O2 ( C16:3ACP + NAD + 2 H2O
	1.14.19.-
	Oxidoreductase (fatty acid desaturase)
	5715517 FAD7

	117
	C180ACP + H[+] + NADH + O2 ( C18:1ACP + NAD + 2 H2O
	1.14.19.2 
	Stearyl-ACP desaturase
	5717289 FAB2

	119
	C182ACP + H[+] + NADH + O2 ( C18:3ACP + NAD + 2 H2O
	1.14.19.-
	Oxidoreductase (fatty acid desaturase)
	5715517 FAD7

	121
	4 ATP + 2 GLN + 2 H2O + ASP + CO2 + GLY + N10FTHF + PRPP ( AICAR + FUM + PPi + THF + 2 GLU + 4 ADP + 4 Pi + 7 H[+]
	2.1.2.2
	Phosphoribosylglycinamide formyltransferase
	5719655 CHLREDRAFT 117678

	
	
	4.3.2.2
	Adenylosuccinate lyase
	5719041 CHLREDRAFT 99287

	132
	ASP + GTP + IMP ( AMP + FUM + GDP + Pi + 2 H[+]
	4.3.2.2
	Adenylosuccinate lyase
	5719041 CHLREDRAFT 99287

	133
	ATP + H[+] + METHF + NADPH + UDP ( ADP + DHF + H2O + NADP + dTTP
	2.1.1.45
	Thymidylate synthase
	 5725986 CHLREDRAFT 139742

	140
	18 H[+] + 15 NADPH + 8 ATP + 4 GAP + 4 PYR ( Phytyl-PP + 4 ADP + 4 AMP + 4 CO2 + 7 PPi + 8 H2O + 15 NADP
	2.5.1.29 
	Geranylgeranyl-diphosphate synthase
	5728730 GGPS

	144
	4 NADPH + 2.5 O2 + 2 ATP + AdMET + Mg2[+] + PPorphyrin + Phytyl-PP ( AdHCYS + Chlorophyll + PPi + 2 ADP + 2 H2O + 2 Pi + 3 H[+] + 4 NADP
	2.1.1.11
	Magnesium protoporphyrin IX methyltransferase
	5727888 CHLM

	
	
	1.14.13.81
	Mg-protoporphyrin IX monomethyl ester (oxidative) cyclase
	5716556 CTH1

	
	
	1.3.1.75
	Divinyl chlorophyllide a 8-vinyl-reductase
	5715602 DVR1


D. Elemental composition of macromolecules
	
	C
	H
	O
	N
	P
	S
	Charge

	Protein
	4.8
	7.6
	1.5
	1.3
	0
	0.03
	-

	Carbohydrates
	6
	10
	5
	0
	0
	0
	-

	Lipids (PA)
	36.3
	63.4
	8
	0
	1
	0
	-2

	DNA
	9.7
	12.2
	7
	3.8
	1
	0
	-2

	RNA
	9.5
	12.8
	8
	3.8
	1
	0
	-1

	Chlorophyll
	55
	72
	5
	4
	0
	0
	-

	Biomass
	7.2
	11.7
	3.0
	1.0
	0.08
	0.02
	-


The average elemental biomass composition thus becomes CH1.62O0.41N0.14P0.01S0.003. The biomass contains an ash fraction of 0.057. This yields a molecular weight of 23.97 g C-mol-1.
E. Protein composition
	Amino Acid
	% (mol AA/mol protein)

	Alanine (Ala)
	11.07

	Arginine (Arg)
	4.67

	Asparagine (Asn)
	4.68

	Aspartate (Asp)
	4.68

	Cysteine (Cys)
	1.17

	Glutamate (Glu)
	4.96

	Glutamine (Gln)
	4.96

	Glycine (Gly)
	9.36

	Histidine (His)
	1.69

	Hydroxyproline (HydPro)
	1.30

	Isoleucine (Ile)
	3.59

	Leucine (Leu)
	9.25

	Lysine (Lys)
	5.78

	Methionine (Met)
	2.22

	Phenylalanine (Phe)
	4.45

	Proline (Pro)
	5.92

	Serine (Ser)
	5.51

	Threonine (Thr)
	5.71

	Tryptophan (Trp)
	0.10

	Tyrosine (Tyr)
	3.08

	Valine (Val)
	5.86


In the network, proteins were modeled as a coupling of one average amino acid, consuming 4.306 mol ATP. One average amino acid constitutes of the sum of the molar fractions of the various amino acids present in C. reinhardtii.
F. Lipid composition
	Fatty acid
	% (mol FA/mol PA)

	12:0
	10.42 ± 0.56

	14:0
	5.14 ± 0.30

	16:0
	47.35 ± 1.36

	16:1
	3.96 ± 0.09

	16:2
	14.78 ± 0.17

	16:3
	25.30 ± 0.57

	18:0
	4.78 ± 0.34

	18:1
	16.01 ± 0.11

	18:2
	27.63 ± 0.31

	18:3
	44.62 ± 1.29


In the network, lipids (PA, phosphatidic acid) were modeled as a Glycerol 3-phosphate molecule with two acetyl-ACP tails. The average acetyl-ACP chains constitute of the sum of two times the molar fractions of the various fatty acids present in C. reinhardtii. 
G. Flux distribution

Flux distribution through the metabolic network for growths rates µ = 0 h-1 (red boxes) and µ = 0.062 h-1 (black boxes). All fluxes are given in mmol g-1 h-1. Most intermediates as well as reaction components are shown. The chloroplast and the cytosol were the only two compartments modeled, the mitochondrion is shown as a separate compartment in this picture for better perception.
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