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Xylose isomerase from Actinoplanes missouriensis: primary structure of the gene and the protein
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The gene encoding xylose isomerase (XI) from Actinoplanes missouriensis has
been isolated by complementation of a xylose isomerase defective Escherichia
coli strain (1). The expression of the xylose isomerase gene in Saccharomyces
cerevisiae might be used to extend the substrate spectrum of this yeast and to
enable the anaerobic fermentation of xylose.

I GC6tCCCC;GCGClYC;sTCGTCGICICl;C6CCICICGCYCCCCCC^CGTGI;iUC;CCC;GGCUGCrACHCCsCCOCGCGGIICCGClTCYCTCCYTTT;CCiCGCCTCITCiCiC
121 CICC;lkYCGCG4"TGCTC;CIc?CGCCICTCTCCGltC04GCiCUC&CCCICUCrTCIGCCCIUCC;TCICCCCCtSCICllCCI?CiicTCCTIGCCUUTlTTCUCCICSUUI
241 CUUITCUCCCCCrnCCCUGICCTUlCCCYCCCtGCCIICUCICICGCCCUCICUsn?C?CCttC CTCCTUGICCCnCCIS ;CCvCICCCC TCICGCCTCnCCY ICCCCIC;C

v S v Q I T I I D I I S I C L I 7 I C I Q I I D I I C D I T I
3i1 GTlCCCCICTCCICCCCCTCCIC4CCCTGCICIIGCTCGCUtCITClYCCCCCTICC4CClCICCttCCICGUICGC;ICCCTUCCTGCUCtCTCVClCGCCCCICICCCCGCCICGCCI

S I L D P T I I T I I L I I I G I T G I 7 I I D D D L T P I C S D I Q T I D G 1
481 TCITCGCCCCCTCnUICU;CGCTCC ICCICICCGCCCGICGtCCCGCClCtI CC^CCIICCSCclcc CICCCICCc;TTCCCtCnCII CGGCCCCC CICCICCIICCICCCTTCCG

I I G I I I I L D I T G L I I P I t T T I L I 7 I P I I I D G G f I S I D I S T
i01 TCCCC;CCCTICGCCkTCCGCCUCTCtCCCCCICITUGICCTCGCGCCCCIGCT;C;CCCUCUIC;CTCGCCTCCYGGCG4CCCCCCCUIGCCGCCCCCTICCICTCCCCCIICCICC

I I T I I I I I L I Q I D L G I I L G I I T L I L I C C I I C I I T D S I I D T
721 TCIGCGCCGCCCCTCGICCCCTICCGCGCGTIICUcCUGCtTUCUCCIGCTUCCCICCICC;CG;TCCC CCU T;cC"CCCtCCCCIUCCIICCCIIGCCGcIGCCCCGCGCCC CIC

S I I L I I I I I I L I L L I Q T S I D I G T G L I I I I I P I P I I P I G D I
U41 TCCTGtccYccclcGCWic;ccclccYscetlcciCCTcGCI14TcclcecTcccGIcTcTcGGcncu&cuccc;Gcickccousc;IGcIOcGcksc ucctcucTTcicccic

L L P T I C I I I I f Q I L I I ? I L 1 C I I P I T C I I Q I S I L I I T Q C
9i1 ;IC;CclYCCCCCCUT;;CiCiCCICUUCTCYtCCCCICCITCCYUCICCCCCCCCG;cclcclicTSCCICCl;CICCTCCTCTTCCCCCICCCYCUCCTCCTCUCUCGtCTCfC

I I Q I L I I I I L f I I D L I G Q I C P I I D Q D L T I C I C D L L I I I S L
loll TCCTCCICCYsGCCCICCTCciu"CC;CiCUCCUCccccTICCICCCICCCCGTCICttCCICTiciicccCTCCCCTICCCICCICTICCICG;CcCTCSCCIGCS;CCilCCCUI

I D L L I I C P I C I Pi I BD P I I I I Y I P S I T I D I D C T I I S I I I
1201 ICISCCCCIStlCTUSCCCICCCaSCCCCICCCCCIUSCCICICZCCSCCCCCCICCUtTcc;cicci?CclccTccCCi CGiClccotccCUCICCCCCICCCSCUlCCCC

I I I I L L L I I I I I I I I I I P I I Q I I L I I S I I I I L I T P T L I P G
1321 CCCIvCCISICGCCCCICTCSCTCCCCICCcI;CeCCcTCClNUItlCCICGCCCCICGCCCCTCc;cclCUvTCUN CTTCGtTCUICC UCCI;CTCSCCC ISCCICICCGCC

1 C T I I L L I D I S I I I D I I i I I C I I C 1 C I t I L I Q L I I I I L L
14U1 se41cclc;cTGcscs Tc T?c4Tuccnulcu"cl cIcIcScscGcccclssccsscIIuscGTsIcCGccul cccicicicsecGcssCTCGcscssclcS ccsscciccclscc

C 1 I
1si56 C;CICCCCICC?CITCCSCISCCCCICCTGCSCCSCSCTCIGCHtKCGCCCISCCIU"C;4;CCCCSOTCSUC

The native XI has a molecular weight of 173,500 daltons and consists of 4
monomeric subunits. We have determined the nucleotide sequence of the gene and
deduced the primary structure of the protein. The gene initiates with GTG and
consists of a 1185 bp open reading frame which encodes a XI monomer of 394 amino
acids and 43,500 daltons. The total GC content is 68%. 94% of the bases in the
third wobble position of the codons are G and C.

The gene shows 74-92% homology with other xylose isomerase genes from Strep-
tomycetes (2,3). The homology with Bacillus and E. coli isomerase genes is weak
(4,5). However, two conserved regions are found at the protein level in all
species examined so far. These regions are underlined in the sequence shown
above and probably represent functional domains.
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