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Isolation, Identification and Characterization of the Aminoacylase
Inhibitors from Actinomycetes
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(Department of Bioresources Chemistry)

We carried out the screening of aminoacylase inhibitors from actinomycetes, and
found two kinds of inhibitors in the culture broth. One of them, purified to homegeneity
by various column chromatographies, was identified as racemic lactic acid by compari-
son with the authentic compound on the basis of studies by nuclear magnetic resonance,
mass, and infrared spectrometries. Only its L-isomer, however, showed inhibitory activ-
ity, and the enzyme activity was inhibited non-competitively in L-lactic acid against
N -acetyl-L-methionine. Several other «-hydroxy-carboxylic acids, such as L-a-hydroxy-
n-caproic acid and L-g-phenyl-lactic acid, inhibited the aminoacylase reaction with a
higher inhibitory activity than L-lactic acid.
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EERAICIEEDN-TLIALI N T 3 /BYFET 5. B2, HoRFEHICIZIZE
DTLIVT I BV EEEND, TOTINANT I JBEPEBEEE T 3 BICIKS BT 8
HLLTTI/7y2—% (EC3. 5. 1. 14) 215N T\ 5, FREERIT, IERERNYM
B, RRECOSOMEMCIES FET 5. FOEREHEEERIEL, P7F FELKET
T EHHESE, LL, TORFEFEEREL, 1-T I JBON-T U VEEZEIRMIC R
. ZOWEEZFBLT, -7 2 VEROKRFESENC L H-T 3 VEOBEEIHELI N T
37, L L, REROSEML EEENR OCBERILENLIZRIL, ZEACERL TWin,
22T, FOMERERETLZLE, T/ Ty I—¥2HFETELT, —0ONT7a—
FEEZ LML, AHEFHOBRREIBEES T E3N v, K, BRENEE
THARBRMEERN HEREL, 20OMERGEBRELHBBETLIZ L2 HNE L. BEOHE
B O2EBOMEEFIVRHEEN, 20— DF L-FBTH LI EHRWIZENG, /2, 20K
B LHWEINDEOPDLEW, a-t FuXi-n-2 7 arBp-7 2 = VIEL E25T
)T —EnENTBERNCT LI LREH LT, v

Mo e FOE

ERERCEESRE
TEEL ) BB -REE %, Waksman #5# (1% glucose, 0.5% meat extract, 0.5%
peptone, 0.5% NaCl, pH 7.0) H, 28.5°C Tr¥igmpiiz Tk & ) £38 1 72,
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73iI/F75—EREEEEEZE

EERIGEMKE, 120mM Britton-Robinson’s #2#7E (pH 8.0) 9001, 2.5mM CoCl, 100
w, 500mM N-FtF—)-1- A FF =2 (pH 7.0, F—{hZ3EH) 100, AFESFEHI00
w, 0.4U/ml 73/ 7>5—+1 (EC3. 5. 1. 14, from Aspergillus oryzae, REFEIZE) 50
W THERLZ, RISiE» 62 LoBEUND LD %30CToHML X ax—}F L2, &
BEBEMT 22 LI VAL, 30C T304 A > Fa~— L7724, 25% F) 7o oBE
200 ML TRIGEEILSY, ZOEE%8,000rpm TLOSHE LTEEL 72, 20 LE
500 #HEBOE P FrFr—=k FYCREVERAL, BBEFL00C T4z
L7-. 2o, EHIZ50% 2-7'0s¢/ —)v1.5ml 202 TeH L 72, BESIEEIX Beckman
DU-65 et 2 BV, FOBEBN570nm DREEZBEIET 22 sick IRz, HE
PENMTARNORGEEICH 2 LH M) 7o oBBERE M 2L DEBRRIGND 7T 7 &
L7z, F72, EEOBEEREEOMRDL D ICHEKZ AV oz HEEEAER 2> o
— & Lz, BEBRERARICRE - TEHL 72,

REEEM (%)= [B—A/B]X 100

A BEFRREZ ETRIERD Abssy,

B: 2> o—L? Abssy,
BEEMEOES

KY-11%0#53#10 122N HCl TpH 3.0+ L FENEBRLF L T2 EME 2T -7, %
DEEELFNVEE 5 % NaHCO, THHid L, 2nKEEZHEVC 2N HCl TpH 3.0 & LTH»
b, FEOFHBIFLVT2HHE*T-7. ZOEBIFLVEE—F ) —2 /KL —F—
T#KEL, BE S UVBES 2187, 22 TRICRIEE 7o~ 757 4 —icgkL 72,

Step 1. BLN7-BEHMBES %) A5V TF4 XA S 4 (2.5m X 30em, Merck)
IZHEL 72, EHIE309%, 40%, 509% X 5/ —n (MeOH) £&150ml, ##1.5ml/min TITV,
5ml §O4HE L 7.

Step 2. P UASNLTFHA XA T LI28WT30% MeOH TiEH & NL2TGHEES % 2
— &) =2 _RL F—TEME L, TSKgel OApak #F 4 (7.8mm X 30cm, Y —) £HW
Waters 600E =5V x> b AT L THBEL 72, BHI20.75mM H,SO,, #K0.5ml/
min T, HHIF210nm TET- 7.

Step 3. TSKgel OApak # 7 4 T? HPLC 12T 3 & HEES % £, tBONDASPHERE
5u Cis-100 A% 4 (19mm X 15cm, Waters) # FH\v7z Waters 600E =/LF YV L k&
AT ATHEEL 72, BEHIZ30% MeOH, Hti#E2.5ml/minT, #HI12210nm TIT- 72,
BEBRWE

H-, ¥C-NMR 4#rit, Fic DO #C Varian R IEREE (VXR500) 2L DiT-
7z. BC-NMR Gric BIF 2 REE#RE LT, 1, & AXF > EHwz, IR 9t KBr &
12 & D BRI EREER (model EPI-G3) % v TAT » 72, HES1TIZ BAETFHE (JMS
-D300) #FHWTiT- 72,

KEEROREE

KY-11#RDEEER D S S - SLBo hetEl, feftEst (B4 2 Bw CHlE
Lz, 743 BsEE L LT o- R LSBT Furt—ERIEEThe 2, BERE
B0 1M ) > B ) w7 25 & (pH 7.0) 7028, 500mM ZLERS b V)7 4 1044, 50mM NAD+

(KOHJIN) 104, 0.1U/mlp-#E T Fu 4+ —+(ECL. 1. 1. 28, from Microorganism,
TOYOBO) £ 72i3L-ILB 7' Fo4+—+(EC1. 1. 1. 27, from Bovine Heart, Sigma)
10pf TRERLZ:. REEH 52 LOBREINDESG % %2y P TNCTSAHA > %o



TI/7T T —HER D BMERE 27

~N— b L7ot%, BERARINTAZ LI VERL . BEERIGHEITIE, £R3172 NADH
D340nm DIRNENEEMEZRET 52 &z L DREEL 72,

®w R E =

HEEDEETR7I /75— YEEHHEDRE

Aspergillus oryzae HENT 3 7T 75—+ 1 2N RERIZHY, L8058 2HH
BBk (K708 DEREROBEL F VW BT 2 DHEHENDRE 1T - 72, Table
TR &) REHREL N, 1T KY-1IROEEERIZEEIRLH, £EFLRITTH
72z ik D, DB0ERIIKY-11%L ) ZoMERE BERET 2 sic L. X
DEE L HEWEDEEDOBGED L, By EEFREISINEEBEHOEERICES SN,
FEDEORBE

KY-1VRDEET 2T I /T3 77— HEWHIZBRESEET (pH 3.0), EHEZF LT
WL BNy, B (pH 7.0) RUTAA Y (pH 11.0) 4T TladiEk CHl
BN dr oz, ZOER» L KY-1IDOEET 2HEWE ITBEWE TH L Z X REEN
2, BERBES VAN THA X FHEI e F 777 4o L2 2B, T
DiEEESTEEEI Iz (Fig. 1), AR TI330% MeOH THEH & N 5 g o) BEHE S
KA., EBROEIRL 2L JICBERI DS oy 7RWEHOng B L L7z, KRIEE
YYEOMEREIR 2TBOBBIFIER AQ-7a ) — LI TrRZTA I K/9 12, R 0.45)
BB (¥ A5 /7—) ) BEeEE/45:8 4, Rf 0.6) 2R TLC 4fric & DR
ANz, BFOEMOBREIZ0.1% 2, - 7ua T /=AY F 72 /—=NF )Y
L, F— FRU VaynmTIT - 7z,
PBREMHEDRE

EZREBBSIC L ) EYE D RBEEROBERT £ B A TH-NMR 2~<=7 P LT
131.2ppm k4.0ppm fHEIZ 20D 7T NADBEEEINT., ZoMaolgrs 7o ol
H1:3THY, M7 HFNLOSEERNIC AL VAT (J=6.95Hz) »5, 1.2ppm O
PITFNEAFALTE P IcHEEL, 4.0ppm DY SRR EFNCEETEXF > T a >
IZHRT 5 Z Ead o7z, F2BC-NMR 227 h ud b mEHiT 3 L BT, 180ppm i
HIWRXINEEBLNSG L T FNPEEIN IR X7 2 51720em™ 2 C = 0, 1150~1200

Table 1 Aminoacylase inhibitory activity of the extract from several strains

Strain No. pH after growth Inhibition (%)
KY-01 8.3 0
02 8.1 1
11 4.1 51
21 4.9 0
33 8.5 ' 21
35 7.7 11
37 4.1 0
38 6.5 5
Streptomyces sp. 01 7.2 2
Streptomyces sp. 02 7.6 4
Nocardia sp. 01 8.0 0
Nocardia sp. 02 8.5 0
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Fig. 1 Silica gel silanized reverse phase chromatography. Ethylacetate extract
(1300mg) was applied to a silica gel silanized column, and eluted by stepwise
method (a:30%, b:40%, ¢:50% methanol). An aliquot (100x1) of each fraction
was subjected to assay for inhibitory activity. One fraction =5ml, flow
rate = 1.5ml/min.

em 12 C-0, 3000~ 3400cm ™4z OH OEHEIREIVH D, A VR Z Ik Tora— koD OH
BEOFEEITREE N, 44 4bke LT B, RIS RIS V7 I > 2Hw Cl
EIC L 2EESHORRE, FTFEIIHNOTHEZErRBoOLN, INLDBERY» LAMEE
WEIIIEB EHERI N, WROIAEE 2 BV T LR LTEEIIT2IT» 2R, £l
EWMENLNE L —FK L. 2RHEO p-FEBICT I /T Y T — e EEEESREI N
T2z ehb, REHEWEIIHBTHL LERL:, BREINIBORELEEZEEL 28
B RUARIEY D- RV L-IEET b F oy —PMERNEE L L TERLZZ £ 56,KY
SIIBRDEEFE D bR LN T I /Ty 7—CHEPWEN—DIZ T B TH B WS
PICh -7, FNFNOREERBERICOWTEOBEEBEE 2N L 25, LRICHOARER
DR b7z,

L-ZLEEIC & ZREEEE

FHERBICE W TEEBEZ (3%, 05BRKERERBO_ESH 7oy F 2 & -
7eEER, Kmi3Zbe T, Vaax W RENT HIE L Lo T d I EBEI N, Z0EER
BH - L-FLBEECBTIICEBRICEST 3 Z tayRosn, Bl L-FLBBoIEBE, HitEh
I21/v # & -7z Dixon 70 v b LIEBOMEES (K7) 120.9+0.1mM &RKH bR
(Fig. 2).
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B R U % DEFRICOWTT 3 /T3 7—wiEEIc§ 528 % 5~7z, Table 2 12/RL 72 &
JICHEIED a-k FurX LA VR BICHEEFEESBSH LN, P TLDL-a-k FEXn-
AT RYEBEEL-B-T7 2 = NFBICECEEFEESBEE N, LOKMEIRZNEN15M L35
uM TL-ZLERIC I Tin e D18 - 72, X DBEERITL-FLEE & FIRRICIERFEHTH - 72,

DL-B-t Fe X i -n-FREB R URFEEELZFR 22w a-b FeXx i [ VERERIC L  IREFEED
RonnwZ erb, KEEWHEICIE offinKEEED LEMLL TWAHZ EPMET, 2561
Z DRI IRENBOKES BT 21 DN THEFEELEmML, 72 pi-Y) > T8, BABRY

(x10%)
7.5~
E
£
g
~
QL
£
g 5.0 -
2
©
=
=)
&
2
; 2.5

[L-Lactic acid] (mM) I/V

Fig. 2 Dixon plots for the inhibition of aminoacylase by L-lactic acid. N-Acetyl-L-
methionine concentrations were 1 {O) and 2 (@) mM.

Table 2 Effect of hydroxycarboxylic acids on the activity of aminoacylase I form A. oryzae

Compound Ki
(mM)
L(+)-Lactic acid 0.9
D(—)-Lactic acid -
Glycolic acid 5.0
DL-&-Hydroxy-n-butyric acid 1.2

DL-g-Hydroxy-n-butyric acid —
a-Hydroxyisobutyric acid —
DL-a-Hydroxy-n-valeric acid 0.45

DL-«-Hydroxy-n-caproic acid 0.015
L (+)-4-Phenyllactic acid 0.035
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ED a-t FoXsANRYBICIIESEHEFrBEINT W L9 50, EWE L BEOEE
IZIZ A NVEKR B L KBREE D & O iBMERRS DIT S ICBUKER G A BER L T 2 Z & %5 (R
Iz,

i =

TI/TyI—RikEEbERE L TTENCHARIALEHOBRTH ), FOIGHE
KBWTHEINTIRF 2 EINTER, L, FOEEENRUBRENE TOMNEIR
BEAXERL Thwi v, REROEBEZTRTL—2onT7T7e—F L LT, KXEENE
EWEFHEE TR THREL, 2BOELMEEWE (I, II) 2RWELe £HEoo
PN T T4 K VHEWE I 2 B loRE L, BEoWcH TR, AWEIIR p-FL
BThHY, ZOWREFEI LEKICHAED LN, BB a-E FOX L ALK BIZDOWTE
ORIEEEZHEL &2 A, Dl-~a-b FO XL -n-BEBE, Dl-a-t FE X -n-FEEE, pL-
a~b Fuoxi-n-A7 0 B, 1--7 = = NFHEB»IEBEL LRAEEFEEZTL. &LE
WIHEEE R R L 2ok FoXx i -n-A7 a8 K (3#15xM TL-2LEND(0.9mM &
HET 2L, PR VEBETCHELZRTILENRDLNL., WINOPWENBERNLEE
3L CIERRBITH - 7.
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