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GLUCOSIDASES, GALACTOSIDASES, AND HEXOKINASE
PRODUCED BY OLIGOTROPHIC BACTERIA

Masayuki Sato, Kiwamu SHinopa, Yasuyuki Nivomiva, Kenji Cauio, Kayoko MiMura,
and Yoshio KiMura

About 60% of oligotrophic bacteria isolated from soil assimilated maltose, cellobiose,
melibiose, and lactose. Km values of «-, B -glucosidases, «-, [8-galactosidases, and
hexokinase in the cell free extract of these oligotrophic bacteria were estimated by using the
each p-nitropheny! glycosides, p-glucose and ATP as the substrates. These Km values
suggested that these enzymes of oligotrophic bacteria had not necessarily higher affinity for
the substrates than those of eutrophic bacteria had.

a -Glucosidase from an oligottophic bacteria, Y-21, was partially purified by ammo-
nium sulfate salting-out, DE-52 ion exchange chromatography, and Sephadex G-150 gel
chromatography. The enzyme was most active at pH 6.5, not stable at 35C, and
inhibited by Cu, Ag, and p-chloromercuribenzoic acid. Km values of the enzyme for
p-nitrophenyl « -p-glucopyranoside and maltose were 0.12 mM and 12.4 mM, respec-
tively.

Key words : oligotrophic bacteria, glucosidase, galactosidase, hexokinase, Km values.
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Table 1. Km values for p-nitrophenyl « - and S -p-glucopyranosides of crude glucosidases.

a -Glucosidase B -Glucosidase
Organisms Km (mM) Organisms Km (mM)
Oligotrophic Oligotrophic
bacteria bacteria
Y 20 0.034,1.1 Y 04 0.24
Y21 . 0.023,0.044,1.1 Y 12 0.22
Y 22 0.081 Y 16 0.31
Y75 0.29 Y 22 0.11,0.38
Z02 0. 069, 0.22 Y 23 0.28
Z 07 0.13 Y 26 0.54
Y 31 0.17
Bacillus cereus Z 02 0.18
K-681 0.099 Z07 0.18
Z16 0.05,0.15

Table 2. Km values for p-nitrophenyl « -and £ -p-galactopyranosides of crude galactosidases.

a -Galactosidase B -Galactosidase
Organisms Km (mM) Organisms Km (mM)
Oligotrophic Oligotrophic
bacteria bacteria

Y 01 0.045 Y 07 0.084

Y 03 0.41 Y 20 0.15

Y 04 0.23 Y 28 0.17

Y 13 0.17 Y 30 0.17

Y 23 1.1 Y 96 2.1

Y 25 0.058 Z 02 0.61

Y 96 0.36 Z Q7 0.70

Z 07 0.16

Z16 0.43 Esherichia coli

IFO 3301 0.16

Escherichia coli Micrococcus luteus

IFO 3301 0.049 IFO 3333 0.12

Table 3. Km values for p-glucose and ATP of crude hexokinases.
Organi Km (mM)
reamsms p-Glucose ATP

Oligotrophic

bacteria

Y 13 0.032,0.17 0.37

Y 26 0.049,0.15 0.65

Y 95 0.47 0.51

Z 26 0.092 0.65
Escherichia coli

IFO 3301 0.35 2.0

Bacillus subtilis

IFO 13719 0.90,3.0 0. 082, 0. 30
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Table 4. Relative activity of hexokinases on four p-hexoses.

Relative activity (%)

Substrate Oligotrophic bacteria E. coli B. substilis
Y 13 Y 26 Y 9 Z 06 IFO 3301 IFO 13719
p-Glucose 100 100 100 100 100 100
p-Galactose 78 59 34 50 5.4 18
p-Mannose 29 45 10 41 1.9 21
p-Fructose 51 60 7.7 71 20 46
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Fig. 1. DE-52 Ion exchange chromatography of « -glucosidase.
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Fig.2. Sephadex G-150 gel chromatography of « -glucosidase.
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Fig.3. Lineweaver-Burk plots of « -glucosidase for p-nitrophenyl « -p-glucopyranoside (A)

and maltose (B).
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Table 5. Purification of* « -glucosidase from an oligotrophic bacterium Y 21.

Volume Total Total Specific Yield Fold
Step protein activi activity
{(m¢) (mg) (unitg (units,”m¢) (%)

Crude enzyme 69 258 42 0.16 100 1
Ammonium

sulfate 17.5 81.2 40 0.49 95 3.1
DE-52 ion

exchange 12.5 4.6 9.6 2.1 23 13
Sephadex

G-150 10.5 0.5 4.6 9.2 11 58

Table 6. Characteristics of « -glucosidase from Y 21.

Optimum pH : 6.5 Stable pH 6~11

Optimum temperature 40°C Stable temperature ;.  ~30T

Not active on cellobiose, maltotriose, methyl « -p-glucose, bp-trehalose, sucrose, soluble starch,
amylose, p-nitrophenyl « - and 3 -p-galactopyranosides.

Inhibition: Cu, Ag, p-chloromercuribenzoic acid

2 Z ETORBELEIE £ Table 5. 12 F & 72, FEHEOIRIEIHIIBTH Y, HIEEIZHSEIC LR
L7z, COBRBOBBEBEIIOWTEY T YLVT I FFVESKEIEICL ) ¥ vy og—E%
MELA. 2ERDAAL VN FEDEOTA F =NV FPHRINZ, ZOFXVETY P LERS
WOWTEEREREERELLZLEIS, 2RDAL YNV FDO) E—FOAEEIRB SN, #
BLBENPBONLI T TILIIHEZEDLIRETH S, BEIFEECTHREIIP»20T, 20
HOBUBR Lo CBREOHEZFARL I LIC L.
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BONEE Y —HE L TTable 6. 12 F L 7=, EHEOREpHIZ6.5TH V), pH6 2 H11OHET
KETHholz. RERIZOBEMETEREEELRL, BRICAEE TLORELI05E DML T60% LA L%k
{GL72. Cu, Agd X Up-chloromercuribenzoic acidil & o THI L 2iEEEEL ZiT 7.
p-nitrophenyl « -p-glucopyranoside 33 & V< )V b — A IZH$ A Kmfl % Lineweaver-Burk plots (Fig. 3)
oKD, FNENO. 12ZoMB & UM12.4mMTH o 7z,
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%2 % 4 Dp-nitrophenyl glycoside % Fi\v>7z.

FTTRHREESN TS5 ZBUEY O LUZEE I T AKmfE “ 7 L BT 5 &, SEOHIEER
WTRDREFEVD DT LR, BROBEOHBENICH o7z, TR0 LREOKnfEd B LR
725D Ho7. TNITHERZF > TWALOREWICL 5B ENENTHS EERIND DS,
KmEDEZZEBOT A VFALALPFEENTVBE LW TERELELIONE. d LHEEI 20X
ABRTA VAL L5202 0IE, BHEBEODENIL>TTA VTS 22FNFITTNE I EPH
FEND, 22 TEAPITEEBOKnEY RLAREE LTY2IE®RD « — VIV ¥ —EREDY
B, 20T, HFA70T TS5 74 —THFVESKEIC L > THEER S DS
BT A LIIBEINE Do, Lo TIOBERETIETA VTS 20OFEITRB IR o7,

51, FRL ) ORBREERCBO AR LA THE L ABECHERLZ2E LD b
LA%oTwizl, S — VI ¥ —PTRBRIIARARET Do, #HLEEL ST
25 E, REBROHBN TIHEXREAEMRBEOCNOEEZFIAT 2 LICHEEORWEEOR
FHEBETAEL TS EV LRI EBLI LIITERPS /.

bbb T T, BEBETT NNz Va — X7 3 J Bi% A CEREHE~OBARE
BHIZOWTKmfEZWEL, TOEPKRBEE RS TRESZWI L2 MoL", ERE, HER
MBS ABEE & FABICERDIC BV TEBISRZT T BRBEREBEINTA A M L AWM
L, HAEOVIYEFEELTWATEEZRDFZ® . Lidts TEXEEE D XBE
ZEPEBETIE 2L L), EERE2ZISE LTEBL T, BEE2HHI s8ErEoTw
HAEEEAH D, DD X S ICUHRE THM SN TIBEEEAE T, WEZICERET (F
BWIRE LppmBhT) TOEFZREICT 24 2 48T 2 REBTICE > Tz,

® #

T, O FRELERBRE DD BH0%HF TV P—X, kUuF—R, AYEF—2R
BLUIF 7 F—RA2ELTE., ZhOEABEORIPL NI F—EBLUTTZ b
VY- CEEROHKBHS WL DOEEY, ZhbOMBEFEIC DV TEp-nittophenyl glycoside
EHICH T H5KnEERE L. FLRBH L A4BEOANF Y FF—BIZoWTHD-F VI~
2B LUATPICH T 2KmfEi % KDz, ZHEOKmiEIX, T CICHE ST LB
YBREOHEE KEL oz, Lzht s TEEFRHEISUT L HBEVBEOBEEICHY LTH
HEORWREBEREEE L T b Tidhb o,

BERBHABEY2IO ¢« = N3 Y 5 — EHRESE, DE-S2A 4 V38R a< b 974 —
B & USephadex G-1507 WilB 27 0~ b 7T 7 4 ~ Il & o TESHBR SN, BT H536%E
L& L7z, pnitrophenyl « -p-glucopyranosideds & UM<V b — R IZxFF A KmfBIX 2 £h0. 12
mM, 12.4mMTdH o7z, FEFIIBICAEETH Y, Cu, Agd & Up-chloromercuribenzoic acid
Lo THEREL I 72

&t 2
RERO ) HHIHROMBPLFTT 5 d Y, BARRLEREZOMNE BE
BLUAHEEORERENS 4 TRERT F/AA A5 X UBDLR SHREL B 72, 8<
B LB 5.
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