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Fig. 1 Synthesis of aromatic compounds from renewable glucose by A. niger.
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Fig. 2 Comparison of the deduced amino acid sequences of A. niger An-CsyA and other type 111
PKSs. Gh 2PS, G. hybrida 2PS; M.s CHS, M. sativa CHS; N.c ORAS, N. crassa ORAS; R.p
ALS, R. palmatum ALS; A.a OKS, A. arborescens OKS; A.n AncsyA, A. niger An-CsyA. The
critical active-site residue 197 is marked in bold number, the active center (Cys164, Phe215,
His303, Asn336) are marked in italicized numbers, and the residues lining the active site (Gly256,
Phe265, Ser338) are marked in underlined numbers.
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Table 1.  Polyketides synthesized by reactions with An-CsyA

Starter substrate Side chain Triketide pyrone" Tetraketide pyrone® Pentaketide pyrone® Hexaketide pyrone
Acetyl-CoA R=CH; t t
Acetoacetyl-CoA R=CH,4 + + = =
Malonyl-CoA R=CH; + + - -
Methylmalonyl-CoA R=CH(CH;)COOH + = —
Isobutyryl-CoA R=CH(CHy), + + = =
Benzoyl-CoA R=CH; t I
Butyryl-CoA R=(CH,),CH;4 + - = =
Hexanoyl-CoA R=(CH,),CH; t t
Octanoyl-CoA R=(CH,),CH,4 } t
Decanoyl-CoA R=(CH,)sCH, + + t+ +4
Lauroyl-CoA R=(CH,),,CH; t t t 14
Myristoyl-CoA R=(CH,);,CH; — = = =
1) 2 3) 4) 5) Ho OH
OO~ _R Oy O R O O R Oy 0. R 0L O
u 7Y U | |
N N O N o O N O O O § R
OH OH OH OH OH

U T UBRAEPESRE T T OHREIEGE L7 AL niger WU-2223L (22U T A & 7R 12— AfifhT
EiTolzb 2 A, HIBMEAD—>TH D7 1T /L CoA 134 0.3 nmol/(g-wet cell) HH Eh
2o LML, v =L CoA TR SN o7z, LEOFER LY, ~u=/L CoA Off
FERBIZEY ., R T 2L FOFERIZELRNI ENEZDND,

o o

AWFFRIC L0 7 = A RERIREE A niger K RS2 A PKS 1%, 7k&F L
CoA (C2) 767 A /L CoA (C12) ABHIGIE & LT, 2 BN 5 5 [RIOHMEE KOG &
DIETZ EIcky, enlBRY S H A REEETDLHZEEHLNC LT, 7= U BAE
PEARBENZ 51T 2 Ykl 5 7 0 HifliZe A BRI B W T, B3 B~ BHE 7R
Vo7& 4 ROERIIR N7,

vr  BIORY XA Rk, BEFRILEVORIBMAL b b EHEEXLND,
Z 2T, BUE, R TN RSB L DR 72 A RAEEIZAT T, HEehd sz
FeERE IR I IT 27 2L CoA DG EAHKIE DL Z L2 MEt LT 5,

STHR
1. Kirimura, K., Honda, Y., and Hattori, T. (2011) Citric Acid, p. 135-142. In Moo-Young, M.,

Butler, M., Webb, C., Moreira, A., Grodzinski, B., Cui, Z. F., and Agathos, S. (eds.),
Comprehensive Biotechnology, 2 nd ed. Elsevier

2. Seshime, Y., Juvvadi, P. R. Kitamoto, K., Ebizuka, Y., Nonaka, T., and Fujii, 1. (2010)
Aspergillus oryzae type Ill polyketide synthase CsyA is involved in the biosynthesis of 3,
5-dihydroxybenzoic acid. Bioorg. Med. Chem. Lett. 20: 4785-4788

3. Minetoki, T., Kumagai, C., Gomi, K., Kitamoto, K., and Takahashi, K. (1998) Improvement
of promoter activity by the introduction of multiple copies of the conserved region Ill
sequence, involved in the efficient expression of Aspergillus oryzae amylase-encoding genes.
Appl. Microbiol. Biotechnol. 50: 459-467

4. Hattori, T., Kino, K., and Kirimura, K. (2009) Regulation of alternative oxidase at the



transcription stage in Aspergillus niger under the conditions of citric acid production. Curr.
Microbiol. 58: 321-325

5. Hansen, C. A., and Frost. J. W. (2002) Deoxygenation of polyhydroxybenzenes: an alternative
strategy for the benzene-free synthesis of aromatic chemicals. J. Am. Chem. Soc. 124:
5926-5927





