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Fig. 1. Growth on various pentoses and glucose by isolated marine bacteria.
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Table 1. Production of pentose isomerases from p-xylose medium*,

Strain Final . Protein in p-Xylose isomerase L-Arabinose
No. pH** crude extracts activity isomerase activity
(mg) (units{100 ml medium) (units/100 ml medium)
424 5.1 67.5 2.0 0
430 6.2 12.5 0.8 0
491 6.5 30.0 8.5 0.4
492 5.3 52.5 0.8 0
506 4.8 60.0 12.1 0
529 5.0 47.0 8.8 0
544 5.1 28.0 25.8 4.6
551 4.7 47.5 41,0 8.2
552 4.6 71.5 15.7 10.7
556 5.1 71.0 20.8 7.1
4 — ‘ 56.1 2.2 —
10 — 23.4 2.2 —
11 — 39.2 2.8 —
22 — 123.6 0.8 —_
34 — 28.1 0.9 —
35 — 29.3 0.8 —

* Cells were obtained from 100 ml of medium with 1%, p-xylose as carbon source.
** After 18 howrs culture with shaking at 30°C.

Table 2, Production of pentose isomerases from L-arabinose medium*.

Strain Final Protein in L-Arabinose isomerase D-Xylose isomerase
No. pH crude extracts activity activity
(mg) (units/100 ml medium) (units/100 ml medium)
430 6.8 12.5 1.9 0.7
491 6.2 35.0 0 0
492 62 27.5 0 0
543 5.9 51.0 27.5 8.7
544 4.5 144.0 14.9 0
551 4.7 140.0 16.6 5.2
552 4.8 70.0 12.7 0
4 — 64.4 4.0 —

10 — 46.6 26.9 —

11 — 48.2 2.9 —

21 — 59.8 : 4.4 —

22 — 54.1 33.4 —

34 — 11.0 — —

35 — 16.5 0.5 —

* Cells were obtained from 100 ml of medium with 19, r-arabinose as carbon source.
*% After 18 hours culture with shaking at 30°C.
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Fig. 2. Time courses of production of pentose isomerases by a marine bacteria,
strain No. 551.
O—C, p-Xylose isomerase; @—@, L-arabinose isomerase; =----- , protein in crude extract;

+, pH in medium.
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Table 3. Effect of pentoses and glucose on the bacterial growth
of strain No. 551.
Peptone Yeast extract Sugar Growth pH
(0.05%) (0.05%) (1%) (A soompt)
+ 0.338 8.3
+ 0.300 8.3
-+ + 0.640 8.4
+ glucose 0.650 5.4
-+ glucose 1.120 5.0
-4 + glucose 1.100 5.4
+ D-xylose 1.100 4.45
-+ L-arabinose 1.110 4.5
-+ D-arabinose 0.200 8.0
-+ D-ribose 0.305 8.0
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Fig. 3. Time courses of production of L-arabinose isomerase by a marine bacteria, strain No. 22,

O, L-Arabinose isomerase; @, amount of L-arabinose remained in medium;
--, bacterial growth; +, pH in medium.

Medium was composed of 0.1%, yeast extract, 0.1% peptone, 0.029% MnCl; and 0.5%
L-arabinose in artificial sea water.
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Fig. 4. Effect of salts on the preduction of 1-arabinose isomrease by a marine bacteria, strain No. 22.

Medium (100 ml) was composed of each 0.1%, of peptone and yeast extract and 0.3%
L-arabinose. Culture was made at 27 — 28°C for 17 hus.
A: Basal medium was made with deionized water and 0.02% of salt was added.
B: Artificial sea water was used and 0.019%, of salt. was added. _
C: Sea water was used with 0.029%,MnSO,
BBy, L-Arabinose isomerase activity; [, protein.
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MR Lo TR 0. 2m] B BERE L€ 30°C, 17REREERE L. 208K 7 522 QD) X WM L. BEIKEHK
% 0.05M ) = E@EER (pH=8.0) XE&HL, 20kc TRBFHLE TI0S MR EREM L, RO BIIIVE
LA EBKEHBEKE LCBEONMO BRMHE E Lz, Hili B IM MnCl, 20,0548 TL, pH % 7.0
~7.2& L, 304 MBEHEOSHICL VITATHRELL Mn LB LW, ChREERLZEMLZ, STE.5X
DO.8DOMICES BILTA ®EY, hTA%0.02M b Y 2 —EBBEK (pH=7.5 kthl, 5mM MnCl, 241
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Table 4. Purification of L-arabinose isomerase.

Protein L-Arabinose isomerase
Step (mg) Total units Specific activity Yield
(units/mg of protein) (%)
Crude extracts 2,360 3,570 1.5 100
MnCl, supernatant 1,600 3,310 2.1 92.8
(NH,),S50, 0.5-0.8 sat.
ppt 1,030 2,000 1.9 56
Heated 410 1,700 4.1 476
2nd (NH,),SO, 0.5-0.7 sat.
ppt 170 1,300 7.5 36.5
DEAE-cellulose eluate 34 800 33.7 22.5

Sephadex G-200 eluate 6 520 84.7 14.7
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Fig. 6. Inhibition by pentitols of r-arabinose isomerase activity.

The incubation was carried out with 0 — 0.004M concentration of r-arabitol,
ribitol or 0 — 0.05m concentration of xylitol.  L-Arabinose was added 0.002m(A),
0.005M(B), 0.02m(C) and 0.04M(D) in each incubation mixture with the above
mentioned concentration of each pentitol.
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Table 5. Comparison on the inhibition constants by pentitols.

Pentitol Ki value (M)
Marine bacteria L. gayonii @ E. coli ®
r-Arabitol 0.001 0.0075 0.018
Ribitol 0.001 0.006 0.006
Kylitol 0.019 0.038 —
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PENTOSE ISOMERASES FROM MARINE BACTERIA

Kei Yamanaka, Ken Izumori, Akihiro NaBesiva and Tadao Tanmoro

Summary

Dissimilation of pentoses by marine bacteria was examined. Among eighty strains tested,
it was found that 14 strains were able to grow on p-xylose, 9 strains on L-arabinose and 10 strains
on D-iibose. None of them dissimilated p-arabinose. Activities of pD-xylose and L-arabinose
isomoerases were found in the bacterial cells grown on p-xylose or L-arabinose, respectively.
They were inducible.

L-Arabinose isomerase was partially purified 56-fold in specific activity from a marine bacteria
strain No. 22 which was grown on L-arabinose. Properties of the enzyme was compared with
that from the terrestrial bacteria. Close similarity was found between both enzymes. This
enzyme was specific for L-arabinose, and its Michaelis constant was rather small than that of the
terrestrial origin as 15 mm. The enzyme activity was strongly inhibited by pentitols whose
inhibition constants were 7.5 mu for L-arabitol, 6 mm for ribitol and 38 mm for xylitol. These
inhibitions were competitive.
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