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Physiological role of B-carotene monohydroxylase (CYP97H1) in carotenoid biosynthesis in Euglena gracilis
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HEAFRTIZ. I—TJLFhSEEEEINTZS bOLP450 (CYP)-BHO5 2 KESEEEZRIELF EgCYPO7H1DEERERRMT & LT
L\ COBGFEMMNB-HOFT =KL T D ETR-OUT B FUAERERZEDR-HO7 >/ KB LR E L
T ZERPASMCUE U, KEMBEUZDE. COBGFZE/vI5F D> L CEDORAED™POIOOT v)L>H0O7 ./
A ROBATUIZ. TDFER. COEBGLTFZ/ VOISO UIEHIRRTE. BECKERKRESR (VOOT /L HOFT /1 R)
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oo &5IIC. =T L FHREREZMANSIHEZMRITICIEONOT ) 1 REKIFESHER D EZZ(TT . FREEH
QUIB(CKDBLAEZEEINFEUE. COZEMNSI—TLFTDHOF /A REMKIE. EEEACKD THiHEND Z ENRE
SNFEUTz. COBIEIIIT(CHAT SN TZRE_ LAY SR BHRRCYPI7ER FDWIT NORIRFH & BRIRD 1 —JIRGAET
PdDZEZHASMCLEUR.
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The molecular mechanism underlying carotenoid biosynthesis in E. gracilis is not well understood. To clarify the
pathway and regulation of carotenoid biosynthesis in this alga. we functionally characterized the cytochrome P450
(CYP)-type carotene hydroxylase gene EgCYP97H1. Heterologous in vivo enzyme assay in E. coli indicated that
EgCYP97H1 hydroxylated B-carotene to B-cryptoxanthin. E. gracilis cells suppressing EQCYP97H1 resulted in
marked growth inhibition and reductions in total carotenoid and chlorophyll contents. Analysis of carotenoid
composition revealed that suppression of EQCYP97H1 resulted in higher level of B-carotene. suggesting that
EgCYP97H1 is physiologically essential for carotenoid biosynthesis and thus normal cell growth. To our knowledge.
this is the first time EQCYP97H1 has been identified as B-carotene monohydroxylase. but not B-carotene
dihydroxylase. Moreover, during light adaptation of dark-grown E. gracilis. transcript levels of the carotenoid
biosynthetic genes (EgCYP97H1. geranylgeranyl pyrophosphate synthase EgcrtE. and phytoene synthase EgcrtB)
remained virtually unchanged. In contrast. carotenoid accumulation in E. gracilis grown under the same conditions
was inhibited by treatment with a translational inhibitor but not a transcriptional inhibitor. indicating that photo-
responsive carotenoid biosynthesis is regulated post-transcriptionally in this alga.
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