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Abstract:

Docosahexenoic acid (DHA) is an important polyunsaturated fatty acid which is beneficial to human health. Compared

with the DHA derived from fish oil, DHA by microbial production possesses many advantages, and has a bright prospect. In this

article, we reviewed strains, metabolic pathway, key enzymes and mechanism of lipid accumulation for microbial production of

DHA. Those information would be greatly helpful for further improving DHA production by metabolic engineering.
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Table 1 Strains for microbial production of DHA
Strain Substrate Biomass (g/L)  DHA yield (g/L) Reference

Thraustochytrium sp. ATCC 20892 Glucose, sodium glutamate 6.1 0.7 [3]
Thraustochytrium roseum ATCC 28210 Starch, sodium glutamate, yeast extract 17.1 2.1 [4]
Thraustochytrium sp. ONC-T18 Glucose, peptone, yeast extract 28.0 4.6 [5]
Thraustochytrid strain 12B Glucose, peptone, yeast extract 31.0 6.8 [6]
Schizochytrium sp. CCTCC M209059 Glucose, yeast extract 71.0 37.8 [7]
S. limacinum SR21 Glycerol 22.1 4.9 [8]
A. limacinum mh0186 Glucose, yeast extract 23.1 4.3 [9]
A. limacinum SR21 Glucose, corn steep liquor 40.3 7.8 [10]
C. cohnii ATCC 30772 Glucose 27.7 1.4 [11]
C. cohnii ATCC 30772 Ethanol 83.0 11.7 [12]
C. cohnii ATCC 30772 Acetic acid 109.0 19.0 [13]
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Yo Hh2Ear sy 24 . LRI R, 2Rk
A7 DHA PR R A W Z — . FEE Martek 23 A £l
H Schizochytrium 4= 5= DHA, 334X} A& B 72 4L
e, YR T HEIES) 170~210 g/L, HA 50% &
BRI, AR % 50% 2 DHA, % DHA (17~ kit
ik 40 g/LM, R B ARE A R KO . AR RG]
FIHI 1500 L & BEE, R HUo3 B Be s 0 )8 45 SR s
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Fatty acid synthase pathway for DHA biosynthesis''®.
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Fig. 2 Polyunsaturated fatty acid synthase pathway for DHA
biosynthesis™™. KS: B-ketoacyl synthase; KR: B-ketoacyl-ACP
reductase; D/I: dehydrase/isomerase; ER: enoyl reducatase.
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Table 2 Studies of polyunsaturated fatty acid synthase pathway
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