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Figure 1.
USDA2&676.

10 20 30 40 50 60 70

Effects of hydroxylysine (Hyl) on the growth of R. legununosarum bv. phaseoli

A) Forty eight hour old cultures (0.1 ml) were transferred to 5 ml of minimal

medium containing Hyl (0
incubated at 30°C aerobically.

., control ;
B) Forty eight hour old cultures (0.1 ml) were

,0lmM, @, 1 mM) at zero time and

transferred to 5 ml of minimal medium at zero time and Hyl (1 mM) was added at

the point indicated by the arrows.

ccontrol; @, zero Lime; A, 18h, I, 25h.
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Figure 2. Two dimensional electrophoresis pattern of

the cell-free extracts fram R. leguminosarum
bv. phaseoli USDAZ2676.
The cells were grown in minimal medium at
30°C aerobically and Hyl (1 mM) was added
in the middle log phase. After 24h, cell-free
extracts were prepared and 50mg of protein
were applied on gel as described in Materials
and Methods. Silver stain was used to
detect protein spots separated by electro-
phoresis. A, control ; B, Hyl addition.
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cell-free
extracts from K. leguminosarum bv. phaseoli
USDA2676.

Cell-free extracts were prepared and applied
on gel as described in Fig. 2. The enzyme
activities of (A) glutamate dehydrogenase
(GDH), (B) malate dehydrogenase(MDH),

Figure 3. Enzyme activity staining of

(C) glucose-6-phosphate dehydrogenase
(G6PDH : NAD &), and (D) G6PDH (NADP
BY were stained as described in Materials
and Methods.
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Table Effects of Hyl on enzyme activities in the cell free extracts from Rhizobium leguminosarum bv. phaseols

Enggmes
Strain ~ Hyl N GEPDH 6PGDH
GDI GS VDH = =

' S o5 [[H ED
NADP® NAD? NADP*  NADY

(units/mg protein)
3 0.31 i 12 014 0,06

; 251
h 0.19 0,04 0.04 .06

R. i bv. - 0.3 0,23
5 2,48

5
Pheseol | (1,58 (.52

Abbreviations used ; Hyl: hydroxylvsine, GDH : glutamate dehydrogenase, (5 glutamate synthase, MDH .
malate dehvdrogenase, GHPDH ; glucnose-6-phosphate  dehvdrogenase, 6PGDH : 6-phosphogluconate  dehy-
drogenase, 1DH : isocitrate dehydrogenase, EI: Entner-Doudoroff pathwav enzyme, NADP : nicatinamide
adenine dinucleotide phosphate, NAD @ nicotinamide adenine dinucleotide.
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Summary

The high susceptibility to hydroxylysine
(Hyl) was found in Rlizobivm legeminosarem by,
phaseoli cells and the growth of the cells were
repressed to o0%, of the control in the presence of
10N Hyl

clectrophoresis of cell free extracts showed that

The results of  2-dimensional
many protein spots disappeared after the addition
of Hyl. although new spots appeared simultane-
ously. The activities of the enzymes concerning
glutamate synthesis, which are important for the
process of nitrogen fixation, were enhanced by
the addition of Hyl, sugeesting the possibility thal

Hyl plays a role in a dynamie change [rom [ree-
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living cells to bacteroids:
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