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Summary

The gene encoding an L-glutamate oxidase from Streptomyces sp. X-119-6 was cloned in Escherichia coli. The
nucleotide sequence of the L-glutamate oxidase gene revealed an open reading frame of 2, 103 bp. encoding a 701-
amino acid protein. The deduced primary structure shares 15.8% sequence identity with the L-amino acid oxidase,
including the consensus amino acid sequence, ~GXGXXG -, which is contained in f a f§-fold binding the ADP at N-
terminal region.

We constructed an expression plasmid (pKK-LGOX) and E. coli harboring pKK-LGOX was expressed the L-glu-
tamate oxidase precursor. The molecular mass of precursor was 76 kDa and it has homodimer structure, but an
enzyme from Str. sp. X-119-6 has a2f2y2 subunit structure, and it has the different enzymological character with
an L-glutamate oxidase from Str. sp. X-119-6. To improve of affinity to substrate of an L-glutamate oxidase precur-
sor, enzyme was digested with trypsin and isolated by gelfiltration. Two fragment (58 kDa and 18 kDa) was
detected by SDS-PAGE, and its Km value is 0.2 mM, but precursor’s Km is 5 mM. It is suggested that digesting the

enzyme by trypsin is separated the f subunit from precursor, and originated affinity to substrate.
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Table 1. Substrate specificity of various L-Amino Acid Oxidase.

Substrate L-Glu oxidase Snake venom L-Amino Ac%d Oxidase® Neurospora
Sir. sp. X-119-6 Rat Kidney crassa
L-Glu 100 0.1 0 12
D-Glu 0 - - -
L-Gln 0.1 - - _
L-Asp 0.6 0.1 0
L-Asn 0.6 - - —
L-Ala 0 - - _
L-Val 0 4 28 8
LLeu 0 92 100 100
L-Ile 0 29 71 42
L-Met 0 100 81 51
L-Trp 0 - - _
L-Phe 0 76 45 53
L-Pro 0 0 77 0
Gly 0 -
L-Ser 0 0 0 10
L-Thr 0 0 0
L-Cys 0 - - -
L-Tyr 0 82 40 35
L-His 0 14 9 47
L-Arg 0 7 - -
L-Lys 0 0.2 0 18

—, not available
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4. REROBERVIER pGS1 & Y KEEFE ORF #4% 79 1 ~—Ul (5-CCACACCGGGGCCGAATTCAT-
GAACGAGAT-3) RU'7 54 <v—L1 (5~ AGGTACTCGGCCACCCTGCAGGTC-3) % H\WTPCRETHIEL,
ZOBEYIZOVT pKK223 -31ZHl AR A (pPKK-LGOX) o KIFH IM109/ pKK-LGOX HISKABEEZ DR BIL, HMlE
WL 04T o700 FEREREIZ20-45% %50, DEAE -Toyopearl 650M % 9 A7 1< + 75 7 4 —, Superdex 200
FPLCTy V@B u<= b 757 4 —DIETIT - 72
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T0173I /8o hbbiEEdN, F-F20BMNPLET T2y FONKEFIBRONZ, O ehd, AEFER
1ROy Y37 B LTHEB SN, BOREAN, F2EEANMNIBW T 77— YL 2BMit %5 LATRBREN
720 M D ABREONKBAEICBO TV DT IR Y7 B L OMANENE SRS, £TADPHEAICEE T
% BaB-fold ® GXGXXGHLFI, RUZDEBDTHorze LNLL-7 I/ BAF Y&y —¥ L, Fig LIREND L

LAAO 1° MNVFFMFSLLFLAALGSCADDRNPLAECFQENDYEEFLEI-ARNGLKA'I‘SNPKHWIVGAGMAGLSAAYVLAGAGHQVTVLEA—
*L %k NGL*#*%% PK#***IUYGAG*AGL A* *L* AGH*VT*LEA
LGOX 1" VTTDTARRHTGAERANEMTYEQLARELLLVGPAPTNEDLKLRYLDVLIDNGLNPPGPPKRILIVGAGIAGLVAGDLLTRAGHDVTILEAN
= a subunit
LARO 83' SERPGGRVRTY--~RNEEAGW-———- YANLGPMRLPEKHRIVREY IRKFDLRLNEFSQENDNAWYF IKNIRKKVGEVKKDPGLLKYPVKP
**R GGR**T* **E * & YA* G*HRLP* H*** * I K*iL* * F
LGOX 91" ANRVGGRIKTFHAKKGEPSPFADPAQYAEAGAMRLPSFHPLTLALIDKLGLKRRLFFNVDIDPQTGNQDAPVPPVFYKSFKDGKTHTNGA

LARO 165' SEAGKSAGQLYEESLGKVVEELKRTNCSYILNKYDTYSTKEYLIKEGDLSPGAVDMIGDLLNEDSGYYVSFIESLKEDDIFAYEKRFDEI

LGOX 181" PSPEFKEPDKRNHTWIRTNREQVRRAQYATDPSS INEGFHLTGCETRLTVSDMVNQALEPVRDYYSVKQDDGTRVNKPFKEWLAGWADVV

LAAO 255' VDGMDKLPTAMYRDIQDKVHFNAQVIKIQONDQKVTVVYETLSKETPSV.

LGOX 271" RDFDGYSMGRFLREYAEFSDEAVEAIGTIENMTSRLHLAFFHSFLGRSDIDPRATYWEIEGGSRMLPETLAKDLRDQIVMGQRMVRLEYY

LARO 304" TADYVIVCTTSRAVRLIKFNPPLLPKKAHALRSVHYRSGTKIFLTCTTKFWEDD
T#D *IV %% ***R#*K *PP* KK *A%* ¥%HY *TK**[* * **KE
LGOX 361" DPGRDGHHGELTGPGGPAVAIQTVPEGEPYAATQ THTGDLAIVTIPFSSLRFVKVTPPFSYKKRRAVIETHY DQATKVLLEFSRRWWEFT

=7 subunit
LAAO 358" GIH GGKSTTDLPS
GG STTD P*
LGOX 451" EADWKRELDAIAPGLYDYYQOWGEDDAEAALALPQSVRNLPTGLLGAHPSVDESRIGEEQVEYYRNSEL RGGVRPATNAYGGGSTTDNPN
=8 subunit

LARO 371' RFIYYPNHNF--TNGVGVIIAYGIGDDANFFQALDFKDCADIVFNDLSLIHQLPKKDIQSFCY~PSVIQKWSLDKYAMGGITTFTPYQFQ
RF*YYP*H T*G V* AY* *DDA* *%% F#*D % & L% #% &% % Ik Fx 4% ®Q% D YA G* *#*TprQ*
LGOX 541" RFMYYPSHPVPGTQGGVVLAAYSWSDDAARWDS--FDDAERYGY-ALENLQSVHGRRIEVFYTGAGQTQSWLRDPYACGEAAVYTPHQMT

LAAO 458' HFSDPLTASQGRIYFAGEYTAQAHGWIDSTIKSGLRAARDVNLASENPSGIHLSNDNEL(15.8%)
F %k **GRAYFAGE**% HAWI*****4**RAA *UN A% % *G*
LGOX 628" AFHLDVVRPEGPVYFAGEHVSLKHAWIEGAVETAVRAAIAVNEAPVGDTGVTAAAGRRGAAAATEPMREEALTS

Fig. 1 Deduced amino acid sequence of L-glutamate oxidase and comparison with sequence of L-
amino acid oxidase. LAAO, Calloselasma rhodostoma L-amino acid oxidase®, LGOX,
Streptomyces sp. X-119-6 L-glutamate oxidase.
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Fig. 2 SDS-PAGE analysis of L-glutamate oxidase precursor and
trypsin digested precursor. Lane 1, L-glutamate oxidase precursor
(76 kDa); lane 2, L-glutamate oxidase precursor digested by trypsin
(58 kDa and 18 kDa) ; lane 3, pooled fractions obtained from
Superdex 200 gel filtration ; lane 4, molecular weight standards.

Table 2. Comparison of nature of each enzymes

Mature enzyme (ffggcgsfgli Trypsin
(from Str. Sp. X-119-6) transforr.nan 0 digestion
Subunit a2f2y2 homodimer 58 kDa+ 18 kDa
Thermostability (30 min) 70 30 30
Km for L-Glutamate 0.2 ’ 5 02
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