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RERDRIFICIEZN 2 52 45 2 BiCTRUZHROD YEM 85, 5%ICIE MM, &5
W10 A L72/NT T o4 K YEM Bt [0.2 g MgSO, + 7H,0, 0.8 g K,HPO,,

0.2 g KH,PO,, 0.1 g CaCl, - 2H,0, 10 g mannitol, 1.0 g yeast extract, 0.1 g

NaCl / L distilled water (pH6.8)1 {1 L 7=,
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I IZId R. leguminosarum bv. phaseoli USDA2676, fEEix1 >4 > < A [P
vulgaris (L.) cv. Taishoukintoki]Z f V), B O HRRS L OERRENS, 52 &5
2HiER U HETI o 1z,

2.4 N7 704 RO

1) N7 7041 N REEE DR 5

o5 2 TN 2 [ O T THFARR: U 7218 BHMIAD & R S -4k (90.1g) %
PRI L7z MRBLZ WA K THCHR LB, T0%Ty J— )L T, Wi
ARAKT 2 MAKBEW LTz, 51T 10%DKAHEHERL T N U ™ A TRBRE L 1%,
WHARBAKTHKEWLEE, ZOMRKZLSHU® 2 ml D 1% HilbF R A%
ANTHE L 7ZRE 10 mme X0 mm)IicB L., HI A THIEL=. 140G
EL7Z%, EEZ 1.5 mIBOFa—TICBL TN TFO041 RGEKE L=,

2) EMRETIERIC &K S BaniileE

MM & 5WENN7 5704 R YEM 854 (10 %58 12 Hyl 24355 1 mM O#
EETIRMU . 1.5%BEREMAT=H, A —hZ7 L—"TT 15 /HEIINE L TRK %15
L7z, ZNSORMEREED T 7 AF Y7 2+ —Li2# 30 ml FOMEEMNIcEE
AN, BRDBBEELETHE L, CORKEIZ, LS ic@imL =)y 5
O RO 50 ul H2Wid 100x] Z%AKL, 30CT 12 HiEKEL. OO
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3) HRHHEIRIC X B Wntl

HEMU® 5ml O MM 2 AN THE L72BRE(3 mmae X150 mm)ic, i
1 mM @ Hyl Z#EMICHEMLU, ERLOX S IHMB LN FO01 RISERD 0.1 ml

Z A1, 100 strokes / min, 30C CHEMEIRE S5 5% LUz, EHOMMILERD OD660

nm OWHAE THIE L 7=,
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M U T BN M ETHIR L 2. £/, 1 > F > < AP, vulgaris (L) cv.
Taishoukintoki) Dffi 72 KEE L. 55 2 855 2 fio & S5 1cHa% L 7= [ sk 0 865
Wl U7z, o5 2 888 2 Wi & (A 4T 50 FIMIREE L. ARIC3S 42 L 7= AR & i
BOXSWENTFOA1 REEERZWH L=, H5HCH 5 ml O MM 2 ANTRE
L7ZAREIC, 1 mM OF&IIE T Hyl Z2EREICRML, 01 mlo7Y—YESY
M DRI EER,. HE5VWENTTOA RBEREINZ TR L, HEL =44
feld MR ERAEIE(T 7 > D Rth) Ik DR L1, RSB (10 X 100 %)
THZRL =,

2.6 MifEAARY & ROFEEEPHB) D& it *

ZU—=JE>7filiE MM THiREL 2%, 50U 200 ml ® MM % AN -
500 ml FD =475 231 4 ml OFiRFEE K% AN, 30T, 150 rpm THelalg &
DAL 7z, HEEWEIKRZE 4C, 10 2, 8,000 rpm TELODEEL T FEk AR X
TR % 30 ml @ PBS T L7z, HHEDOKKE 4T, 8,000 rpm T 10 4 5EL
STREL T LR R Z R D238, ThZE 4 ml @ Lt & CERg I LT A7 ) 2 —
Fr v INEDHSAF a—TIZB L. 4C, 8,000 rpm T 10 4rEHE LML 7=,
LR ERE, Fr v T 23T UL EFa—TE2RIANZLICES, WE%E 100CT
T 1 Ieef], #2387, W% 1 ml OEERENZ,. BOFvv 72 LT 90C
T30, RSANALTUEL, PHBZ 27O R RICREASLE. B Htg, 0.05%
D HPO, THML, 74 NI —(IVARTHB, R7H4 L 045um)TAi L Tat
flele. ThooiBHhor7o s BoGREGRKEZ O NT 5T 4 —
JASCO 8, A > 35 : B h A% A #2618, WABEN : 0.05% H,PO,, Flow

rate : 0.3 ml / min) TH#ER L. MLAN®O PHB St %2R0 7=,




55 3 Hi FEERKS R

3.1 N7704 FOMMIZBUIAE ROF2 ) o oppss

R. leguminosarum bv. phaseoli USDA2676 Z1&5 MM TH 21 24 2 < A (P,
vulgaris (L.) cv. Taishoukintoki) Dff FIcHRE L. ok 5N 704 R
ENRELTZ. RSN TFOA RZ, 1 mM H5WE 5 mM @ Hyl #51% 7=5¢K

MM ETH#E L., MRS N2 0= —OBIRIC & > TR 2 Lk L 7z (Fig. 14),
Hyl BN OR T, R A S 6 HED S 20— BlA R S =28, Hyl

1 mM D EORETMAZEMTIIO 0=—0ERiZED s e, m<ifixh

TWize RIZ1 mM O Hyl ZiRIN U 72k MM Z v, FSE§RONZ F04 RO
JHZF A, FRHCFE RO 7 1) — U E > Vil oz R&ETHE L. N2 570
1 RO E LR L 7=(Fig. 15). 7 —1 E > ZHif o B5aiE, Hyl ¥ERINTI3E
WiSE I ORI Z B L. BIERSG2S 3 HAS 4 Al TEEll -, 7.
Hyl Z@R L7256 TR 3 HEMAAYE L L, Zo%EH L TRlERED 5% 10 B
®RIZIFI > bO—ILOK T0%ETHML 2. —~HN7 T 04 RTIE. Hyl BEMO
Hitr. WEML 3 HEM SHFIAMAE D, 10 HIBICIZ 7Y — 1) E2 Vil & R
KTHIFHL 727%, Hyl ZIRML 28 TIE, BE LD < &S 10 H B £ Tl
TAHANELRBD NN Iz,

3.2 MilAD/INZ T 01 RAOHEBEIZBITAE ROF2 S g

R. leguminosarum bv. phaseoli USDA2676 @ 7 1) —1) ¥ > Z#ia % % Wit i
RN & 3 REL 72N 704 R%& Hyl 1#4E F b 2 WIRIEGE F oL, Ml
DIEEE R EIR(T 7 > 2 Ys) THEL=(Fig. 16), 0O &=, HARBBTERE

DEAEDEZE, 7U—UEX/HMETIE lum~2um TH- 7 (Fig. 16A), Hyl

EMATWRWEM T ) =) E VIR EEE U8, BaElng 2 AN 8




HOE, MADORSIZEEIZZDSNT, K 1lum~2um T &L TW=(Fig. 16B),
LU, 1 mM® Hyl ZIMACTRELAESATIE, 6 A2 S 8 HOBIZE XA 34
m~4pm (2 LN Z< Ao, Y FPRICHIE L 28 W< Dh@d s -
(Fig. 16C). —4. N7 704 ROEERLZTIE, HMEMBEZOHBOEX i 3u
m~4um THH, W< DND Y FRUZ/2 G L 7= Mifart#ist X 11/=(Fig. 16D). Hyl
EMABRVWEHITHRLT 2 HEMS 9 HOM, MlloESIZKBICE<AED, 9
H®RIZIE 1um~2um fEEIC/R > = (Fig. 16E). LA L., 1 mM @ Hyl L7

56, OHBETHEIIX 3um~4um IcHR X T\ /= (Fig. 16F),

3.3 EROFI 2 HETTOD polyhydroxybutyrate (PHB) & it D25,

Hyl f#{£ FTH:#%& L /= R. leguminosarum bv. phaseoli USDA2676 ® 7 1) —1)
E2THIIEIZOWT, NoF04 ROY—A—WE TH5 PHB O ROBILEHAN
7z(Fig.17). Hyl ZMARWTHEL 256, MEANO PHB & RIZEEMEAL S 2
H#1Z 0.2 mg crotonic acid/mg dry weight of cell FAEEE TR L 7=4%, 2D
KEITWAL, 10 HERICIIREEMBEEOSREFRREETHA L, —F4. Hyl
(AE T THIE L - MIfR TIE. 5538041 2 HE A S PHB SRS LEAD. 10 [
®RIZIEa > hOo—)Lo# 3.5 % (0.38 mg crotonic acid / mg dry weight of cell)
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Fig. 14. Effect of Hyl on the growth of
bacteroids of R. leguminosarum bv.
phaseoli USDA2676.

Bacteroid cultures were prepared as described
in Materials and Methods, and incubated on the
plate of minimal medium with Hyl (1 mM, 5 mM)
for (A) 6d, (B) 9d, or (C) 12 d.
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Fig. 15. Effects of Hyl on the growth of free-

living cells and bacteroids of R. leguminosarum
bv. phaseoli USDA2676.

One-tenth ml of free-living cells (circles, 48-h-old
cultures) or the bacteroid suspensions (triangles) of R.
leguminosarum bv. phaseoli USDA2676 was transferred
to 5 ml of minimal medium with (@, A) or without ((),
A) Hyl (1 mM) at 0 day and incubated at 30C
aerobically.
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Fig. 16. Light micrographs of free-living cells (A, B and
C) and bacteroids (D, E and F) of R. leguminosarum bv.
phaseoli USDA2676 incubated in minimal medium with

C, F) or without (A, B, D ‘and E) Hyl (1 mM) at 30C

aerobically.

Free-living or bacteroid cultures were prepared as described
in Material and Methods, and after staining by Fuchsin, the cells
were observed by microscope (1,000 X). Bars, 10 xm (all panels).
Incubation periods ; A and D : 1d, Band C : 8d, E and F : 9d.
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Fig. 17. Effects of Hyl on PHB contents in

R. leguminosarum bv. phaseoli USDA2676

incubated in minimal medium with (@) or
without (O)) Hyl (1 mM).

The cultures of free-living cells were prepared
as described in Fig. 15. A portion of the culture
was withdrawn after addition of Hyl at zero day
and PHB contents in the cells were measured as
described in Materials and Methods. PHB contents
were expressed as mg of crotonic acid per mg dry
weight of cell.




OZ—BRBERT IENREINAZY . PHERTIE. EXMM TONZFOA
RDIOZ—REN 10 AR LU= YEM it RRETH - =20, AERTIT
1 mM &% WE 5 mM @ Hyl 2NN L 722K MM % i\ T USDA2676 /N7 50O
1 RO —EGREZ e L 7= (Fig. 14). TO&HEE, 1 mM H5WIE5 mM D
Hyl ZINAZZETIRO 0 —ERAARS 5T, HEEBREDERL<ED 12 HEE
TRB<HAFETNT Wz, T=FITIFRL TWRWLA, Z7O—N—BREDINY T
O FOBAMIZDOWTHFEERICERZI T 2658, 1 mM @ Hyl THEERBED R
<E&DH 6 HHXTHIEAAIR SN T W, KiZ, A MM % W THRHIE L 723
& Hyl BIRIMTONI 704 ROE#ETIE, FHERBSS 3 HEOZHHO®%IZ
L7z, L2L, 1 mM @ Hyl ZFENLESSEHELZ 10 HH E T3 d
LA E S N o 7z (Fig. 15). —F. 71— E > 7oL, Hyl %25

MUZZEE, WEREAS 4 HEE TR S NA% HELE, ThEORENS,

Hyl BN7 5704 FoMEEOHEmENG, L IXZF0#HFIERLTHED, N
7704 B® Hyl IZHTHEZEE 7)) E LD bEWwalfEMnEZ x5

Nz,

4.2 7704 RBXOT7 ) - E/MilBOBRELE{LICBITAE ROoF ) &
> DE

WHCHARRT TN 704 REELESGE. filidbEénoz) -0 Y
Ml Eo THIET HEINTWVS, LiA> T, Hyl N2 501 RicBkiF
TRBE, BEARID 7Y =) E2TREADBR ML 2 E L T3 e
EZ 6N, £IT Hyl ZMATEEETO 7)) —) EZ#ilBLONY 50O
1 RFOEZEZBZ L =(Fig. 16). TOREE, Hyl BiRMORBMTIIZ)—DE Y
MM DK ESICEIEB A S NP> 03, Hyl ZiRMUEZSHECIE. BRI 2 %

U ECR- M@ 6, XenWEC TN TO1 RERICE L 2




fFEL. —7%, N2 704 RTIZ Hyl EHEMOBE, MROEIAKEIZIXL
20D, 9 HEHIZIEZ—UE /it FBRECDES IR, £ Hyl f#{E F T
i, M OBmAHNH ST, RO ESIEEAEZNED SN TICHE S N
TWhk, 261K N2F701 FOIT—A—PEDO—DELTHSNTWS PHB IZD
WT Hyl #fE FTREEL =7 1) — 1) E 2 JHiZ v, 0 PHB S RO % Hyl
BIRMOGE Ll U2 (Fig. 17). Z0O&5%, Hyl RN TIRAIRLA O PHB 4 it
0.1 7,05 0.2 (mg crotonic acid/mg dry weight of cel) D[ Tdh - =A%, Hyl 2
ATHELESA, HEMBNSK 8 HEMSEL<HML, 10 HHIZIX 0.38 IZ
EL7, TR, Fig. 16 THIOEZ I AR Bo shi=Mll e L Tn3,
Urban & Dazzo (&, 2N\7BEF{E FT R. leguminosarum bv. trifolii ® EHEH
N TOA RERIZELLI=Z &L e@mei Uiz B, £/, Alicia 51, anNyBOEM
\Z&X o T Rhizobium (Sinorhizobium) meliloti ® 7 1) —1) ¥ > 7§l RHE A K
INBHEEDBIT, MRDOYA XHWMTEERELTWS 2, LALINSOWE
T, N7 704 FOR—A1—¥WHETH 5 PHB GROMEPICBITBZIcONT
BN sNTWRW, £, Karr SIZRBEBI A 5 2> 8 U 7~ Rhizobium
(Bradyrhizobium) japonicum ®J/N%7 504 R PHB S, Ml ERO 40%
M5 45% (1 0.4 77 5 0.45 mg crotonic acid/ mg dry weight of cell iZ414) T#
LEMELTVWS 2, AEROKEETIE, Hyl ZHEFTEELEZY—YEY 7 il
MY, N7 704 RERICIEIEZ (LT 5L E 812, #isNd PHB SRANZ 01 R
ICEENLSZRICHMEWVEETHIMLU 2. £/, BRirPoNsFO4 RTIE, 8%
B & S AT U 2 BERTEMEDSIIN T 2 Z & RF BT WS, RiETiRAL
KO, Hyl ZidsimLT7U =) EJHila%E# L7846, GDH BXU GOGAT
BREDT I/ BAEGRICED 5 BERIEMEDS, 1.9 5, 2.1 518 L 7=(Table 6).

INSDRRMNSG, Hyl W7 —DE7HIBBEIUONY T 04 RORGE 2 MHE T

HEGTRL., MEBMOYA I v I BHEBLVBEOSILICBEE LT\ &




EAGRIBE N,

%5 8 BY

R. leguminosarum bv. phaseoli USDA2676 ®/)NZ7 504 Riz7 1 —1) E > 74l
fdkD® Hyl ITH L TRWERSZMNEZR Lz, £7-, Hyl 2L CH%T 3L, 7
V=D EZ MO RS AHMT 2HAA8ESN. N7 TFO1 REBEOEXE 54m)
IEL, MLzt Rz, 51, #MlBNORY £ ROF I BEOERD

HELWRAIAR SN &5, Hyl IZRKEORMMENRTZ EE bz, N5

O RADMEITIER L TWA aJREMAURIB S iz,






