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Metabolic Flux Analysis of Lutein Production by Hererotrophic Chlorella
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Abstract: The metabolic network for lutein production by heterotrophic C. pyrenoidosa was
constructed referring to related literatures and experimental data obtained in our lab, based on
which metabolic flux analyses (MFA) was carried out. Analysis results show that the flux for
lutein formation is rather low and several-fold increase of the flux will not affect the main
metabolism of Chlorella significantly; the theoretical maximum yield of lutein on glucose is much
higher than the actual experimental results at present, thus large space for the optimization of
lutein yield remains. Analyses of the flux distribution over the key branch node show that
predominant flux from AcCoA flows to the citric acid cycle and the pathway forming cell
macromolecules. The rigidity of AcCoA node is possibly the main factor limiting the elevation of
lutein yield.
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Fig. 1 Metabolic network of cell growth and lutein pro-
duction by heterotrophic C. pyrenoidosa
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Fig.2 Time course of lutein production by heterotrophic

100 120

C. pyrenoidosa

21 PMERERFARAHERNARBRSH

Tab,1 The metabolic flux distribution of lutein production
by heterotrophic C. pyrenoidosa
R REw/  REW/ | me s, R/
#HHE  mmol/ mmol/ | #EZ mmol/ mmol/
(L+h (L+h) (L+h) (L-h
It 100 100 47 45, 87 60
r, 34, 61 40 riz 17.90 20
r3 62.58 80 T3 27.97 40
4 137,57 180 Tu 14, 30 20
75 131.90 180 715 14.30 20
s 118. 87 180 16 13.67 20
ry 109. 91 180 T 419.16  306.14
s 11.77 0 18 74.11 7.65
e 82.29 0 719 0.041 7.5
710 74.03 0 720 1247.57  388.42
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Tab.2  Metabolic flux distribution of lutein production by
heterotrophic C. pyrenoidosa suppoesing the cellular

content of lutein was quintupled and its variation

Ee REEr e g ity )
(L h)) % (L h)) %
" 100. 00 0 ™ 47.18  +2.85
72 33. 30 —3.78| r2 18.33 +2. 44
73 62,15 —0,70| s 28. 85 +3.12
ry 137.13 —0.32) 14.74 +3.05
s 131. 46 —0.33| ris 14.74 +3.05
76 118. 43 —0.37) rs 14. 11 +3.19
7 109. 47 —0.40]| 717 409. 56 —2.29
£ 11.77 0 [81] 70.08 ~5,44
) 77.92 —5.30[ 7 0.20 +400
710 69. 67 —5.89} 7z 1208. 81 —3.11
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Fig.3 Metabolic flux distribution of AcCoA node
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