Bk 0631
MR PEARRL D 57 Bl L 18 =~ AR ~OTE M O G2 B3 %8

ME B
FORXR 5+l B A0t se it

B B EMARRIE O S BEE B L L CENAS O~ ARMEY ) OIRRLE O 53 B2 1T o 7o, EWNIR R AEFL
TNWD~ ARMEM I OIRRIZERAEL | TR F & 20 BlEL 72, D BESIVTZARBLE D[R E XL FORIZL TIT>7=, 16S
rRNA & {nF DO FEECS], 310 gyrB, recA, nodA, nif H i&{s+ DY FEAC A% K TUrigfE s ik, DNA-DNA FH[A]
PERER, e /AR, RRIRIIEFELAL, DNA G+C & &ie & DL P JaFHIFENT 21T\, E72 APl 7 AR, BIOLOG
T AMT I AR AR 2 T,

W a2 GTRE THL THERBRY-EOMRIAET T 2K EDOY ABMEM ZRIL | ZIHDRKINE 3% R
G YM B A O TR P EARRL 3 O 2Bl a 5l 27, T OFER, a7 THRRLE D B HEIRPEAVRT B 5 8K (TKR, YSUR
SRHM, Y103A, Ka9123) 73y HitSHL7z, 1552 MR O RFEHINLE &2 H1 572D 16S rRNA S5 DI LRI 2 iR
Wl 7 =N 7oA ILRL AN 2N 2 CREM 2 /ERR LTz, ZORER, TKR & YSUR #kiZ Mesorhizobium
amorphae 335U Mesorhizobium septentrianale (ZiT#% CT&HY, SRHM ££I% Mesorhizobium tianshanense (ZiT#% CTdh->
7eo —7J. Y103A #k& Ka9123 #£i Mesorhizobium J& & ITBEEIL, FARKIE DR THSH Aminobacter EDHEFETHLHZE
DRHIALT=,

AL CThHZ L DOMEZIELTE E~OBFEABRIZ IV T o7z, BEREMICI v/ bR 7281, [FRICEnE
NOBERABERELIZLZA | RRLDOE RN O, Fi-f8 FAEY PN SR CAF THILETREEL TWNDHTEND,
ERETEHIT o TODI LML, FERSAVARRIN D EZ S BEL 7S 3 SEFERT O LR — CThoHLiRObI, F
SLLARBLIH CTh DI LD MBI AL,

DNA-DNA hybridization ZEBRDO#E R LV, Ka9123, Y103A ¥kix Aminobater J& oD & Fl & flam S AL, A B O HT
Aminobacter nodurans sp. nov. &4 L7z, £7-. YSUR & TKR #iZ Sinorhizobium J&D#EfEL . £7- SRHM #kb EHR D
FREITE2% Sinorhizobium J& O FfE IS 7-,

1. HFREH

H1ER B 007320 OFFHITIE 3 I KO BES LTV TR
WDOEE  NEMORIE DR e o> TERY, RO
HIEFEOK) 7%, 9.5 BT X —VIET HEOWEDRD
%, Wi aa e BT, AEM AR LD, S
PR A PE O ARARL P RO AR T 2 E oA | SR L C
RBRMEEET HILIZLD O R DA
L AR DA DRSS TND,

EREEREZFF OO TR 318 TR
NI TR EEZ R T 2N LI TN D, 1)
KL DFEIT Lo THA TR T DI M T 8 e D, ~ AR
%) Medicago sativa OARFZE Sinorhizobium meliloti,
Sinorhizobium fredii (38 2R T2~ 92 & D3 E
5TV VDA, Rhizobium leguminosarum (3545 @&z T

D, ~AREW TITARKLIEZ R D A1 B P 3 e b B HR A
R U TR M2 7R, B 1T DR & fig /S, < A
FHEY) DR EHE BZIK T SELTEBHMBNTND, i
HEPEARRL D53 Bl A X MR P ERE ) D B S8\ HE D3 D,
MR & DI D) & % 56D TEEF MR R LI 72+
RS DL EHITHAEF TEOMPORIKIZ 7
Do

ABIFFE CIR MM HLPEARBL 8 D Sy BiEZ H Y& L CREIN A
D~ ARME N DARRLE D 53 BT 7,

2. ARAE
2.1 BAHRDODEE

[E NI U2 A2 B LT D~ ARMIE s AR 248
LU ARBIFEZ T EEL 7o, ARRIEE O3 BEIX LT ORRIZAT
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277,

HURL D3R 1 A PR A K TR PR . 95% =& /) — )L
T 245/, 70% =& /—/LC 3 43 HLBR#% . 5% ik
KT 5 FIRE LT, KBEt, YM B HH-CHYkL A
WIS L, 2 RL T 3% NaCl &8 YM %X
L —MIBAL, HBELZan=—42S51THifb L T%E
BRicfit L7z,

3% NaCl - YM 5k

Yeast extract 059
Mannitol 509
Lactose 509
K,HPO, 059
NaCl 30g

CaCl, H,0 0.2g
MgSO, 7H,0 0.1g
FeCl; 6H,0 0.1g
Distilled water 10L
Agar 209

Adjusted pH 7.0

2.2 BMORESE
1) #E - BRI 52

RAUBBEIIEBY I TR T 47 etk
JEM-1010 5 &E 1B (H A 1) TRIZELTZ,
2) API 20E, API 50CH, API ZYM

FEOFIFME, HEDHEEDPEA 1L API Microtest Galleries
ZHWT 30°C, 2 HRIRIETHZLITLVFI~T, API
ZYM L 37°C T 4 I ORI KO~z
3) BIOLOG Microplates

By MR BUG K512 28°C, 72 hr D15 CTAEE
L7z R Z I8 A /KRB L . 244 GN Microplate (2
SELTRIGSE DI EIZLFH T,
4) X 50T

B RS 7 aaR L L — A% ) — L (2:1) THIHL .
IR A TLC TRBEALIZR ., &/ D ARy MRS Y,
FH AR . HPLC TodrLiz,
5) B IARNENI LR

Tryptic Soy Agar C 30°C, 2 H [f5#& L= {£% MIDI
DINEIZ S TAF ML WA~ T T 4—THHT
L7,
6) DNA G+C & Dl E

Marmur (1961) & Saito and Miura (1963) ® J5 k2 HE~
TDNAZFHHELL 7=, DNA ® G+C & (% Mesbah et al. ®

J71£(1989) (2 &01T o7z, §725H DNA ZhNEVAE 1%
Nuclease P, CTHLEEL . Alkaline phosphatase “CHi E2HL
BLCHPLC ToHofrLT,

7) DNA-DNA FH [R50

LI SD7 4 e T —~A7u7 L —hk (Ezaki et
al., 1989) (217 -o7=,

2. 3 16SrRNAE{ZF D PCR #iE

1.5 ml OREFE 215 Loy BER Tt O, YEF2., 100°C,
5 3 INEN KoK CmAEIL, 304 BEL T ETE%Z DNA
RELT,

Table 1 (IRL7=7TA~—% VT 16S rRNA Eis T
ZEE L 7=, SOGHIE 10 X Ex Taq buffer, 5.0 ul; dNTPs
mixture, 4.0 ul; 3 uM Primer-1 (forward), 5.0 pl; ; 3 uM
Primer-2 (reverse), 5.0 ml; 80 pug/ml template DNA, 5.0 ml;
Takara Ex Tag, 0.25 pl; water, 25.75 ul (Total 50 pl) JLY5k
%, PCR Jii% 94°C 2 min ZLEf% ., 94°C 1 min, 55°C 1
min, 72°C 1 min % 30 cycle VKL | %12 72°C 5 min
RLBRLT-,

Table 1 Primers used for PCR amplification and sequencing for
16S rRNA gene

Forward
8F 5-AGAGTTTGATCCTGGCTCAG OH-3’
520F 5’-CAGCAGCCGCGGTAATAC OH-3’

926F 5’-AAACTCAAAGGAATTGACGG OH-3’
Reverse
350R 5’-CTGCTGCCTCCCGTA OH-3’
704R 5’-TCTACGCATTTCACC OH-3’
1100R 5’-GGGTTGCGCTCGTTG OH-3’
1510R 5’-GGCTACCTTGTTACGA OH-3’

2. 4 gyrB, recA, nodA, nifH E{=F D PCR i
Table 2 [ Z/RULIZT T A~—% T gyrB gene, recA
gene, nodA gene, nif/7 gene %A H4iiEL 7= (Yamamoto and
Harayama, 1996; Graunt et al., 2001; Haukka et al., 1998;
Ueda et al., 1995), SUGIRIZ2. 31T ~7=D L [FEEDH
K TdH D,
2. 5 BEERIDRE
HERFEHIRE O PCR i, Big-dye-pre-mixture,
4.0 pl; Primer, 0.5 ul; 100 ug/ml template DNA, 1.5 pl;
water, 4.0 pl (total 10.0 ul) & T RIZEY, PCR X
JtnE 96°C 2 min ALER{%, 96°C 10 sec, 50°C 5 sec, 60°C
4min % 30 cycle #0IXL | SOGSHE T# . 4°C ITPRFLT,
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Table 2 Primers used for for PCR amplification and sequencing for gyrB gene, recA gene, nodA gene, nif 7 genes

For gyrB gene

Forward
UP1
UP1S
gyrB840
Mesor320F
Reverse
UP2r
uP2rs
QTKr
Mesor1088R

5’-GAAGTCATCATGACCGTTCTGACAYGCNGGNGGNAARTTYGA OH-3’

5’-GAAGTCATCATGACCGTTCTGCA OH-3’
5’-CTTCACCAACAACATCCC OH-3’
5’-GTCATCTGCSCAGCTBCA OH-3’

5’-TACTGNCTRCGNCTRCANCTRCCGAGCGTGTAGGCATGGGACG OH-3’

5’-CCGAGCGTGTAGGCATGGGACGA OH-3’
5-GTYTGGTTCCTGTTCGASCA OH-3’
5-ACNTGCTTGTCCTTSGTCTG OH-3’

For recA gene

Forward: nodA-1
Reverse: nodA-2

5’-TGCRGTGGAARNTRNNCTGGGAA OH-3’
5’-GGNCCGTCRTCRAAWGTCARGTA OH-3’

For nodA gene

Forward: nodA-1

5’-TGCRGTGGAARNTRNNCTGGGAA OH-3’

Reverse: nodA-2 5’-GGNCCGTCRTCRAAWGTCARGTA OH-3’

For nifH gene

Forward
PolF
IGK
PaenibF

Reverse
PolR
AQE
750R
PaenibR

5’-TGCGAYCCSAARGCBGACTC OH-3’
5’-TACGGYAARGGBGGYATCGG OH-3’
5’-GGAATTCTGTGATCCTAAAGCTGA OH-3’

5-ATSGCCATCATYTCRCCGGA OH-3’
5’-GACGATGATYTCCTG OH-3’
5’-TCCATBGTGATCGGGDCGGGATG OH-3’
5-AGCATACATTGCCATCATTTCAC OH-3’

2. 6 RIfAET
Sy Bl F L OVNITARBE an AR 0 M FLid 5112 CLUSTAL X
(Thompson et al., 1997) # W CTZ BT T A MAToT2,

3% EHIEA YM RiHba F Tt MR B o oy 2

Kimura ¢ 5% (1980) 12 LV (L EEEfE Knuc ZFFHE L,
Nighbour-Joining % (Saitou & Nei, 1987) (2 &0 At %

AT, TOREF. Y37 PARRLIY BT PEAR KL 5
KRS riEs =,

Table 3 JHfERRE Sy BENR

TERR LTz, RO MRy —fHllE 7 —hANT v 7R e Sy BER AR

(Felsenstein, 1985) Z i\ CiliH4 1,000 [BI4To7=, YSUR Lotus japonicus THE V) 177 5 T
TKR Lotus japonicus THERT AT

3. MRBERESUER SRHM Lotus japonicus THE R o R

3. 1 BIGMHRKE D 75 Ka9123  Lotus japonicus THEGNG) | T

WA %S EDRITCH TRRFHCEBOBAIC  viga
HEH T DI D~ AR AR | 25D HRENS

Lotus japonicus

THEE) 1 i & e
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3. 2 16S rRNA B FICE DRI

DIV BERR O R AL E 2 F1 572, 16S rRNA
BR T OWEEFSNEMNTL, T —Z S I NBIGT
FoFI 2Nz CRPMBIAAER LT, TORERE Fig. 1 BX
O Fig. 2 \ZRL7z, BEkO 5, TKR & YSUR 1%

Mesorhizobium amorohae I X U8  Mesorhizobium
septentrianale (ZiTf% CT&Y, SRHM #£i% Mesorhizobium
tianshanense (ZifT#x Cého7=, — 77, Y103A #E& Ka9123
RIZ Mesorhizobium J&EIXEEIL. FFRKIE D JE THD
Aminobacter JEDEFE CTHHIENHIBALT-,

0.005
—

1286 bp
16S rRNA

98

NZP 2037
NBRC 13336
NBRC 14999
SU343
[|sKkcs
[Mesorhizobium loti] IAM 13633 (Y14159)
[Mesorhizobium loti] MAFF 303099
R7A
Neji
~NBRC 15000
— Mesorhizobium huakuii NBRC 15243" (D13431)

71NZP 2298
‘T\IZP 2234
5

o4 Cluster |

83 Cluster 11

| Cluster 111

8 TKR

YSUR
Mesorhizobium amorphae LMG18977" (AF041442)

|Cluster v

64

92

—

Fig. 1 Phylogenetic tree based on 16S rRNA gene sequence of strains, TKR, YSUR, SRHM, Y103A and Ka9123.

Mesorhizobium septentrionale CCBA 11041" (AF508207)
Mesorhizobium plurifarium LMG 11892" (Y14158)
100 |Mesorhizobium temperatum CCBAU11081" AF508208)
Mesorhizobium mediterraneum LMG 17148" (L38825)
Mesorhizobium tianshanense LMG18976" (AF041447)
SRHM
NBRC 14996
Mesorhizobium loti NZP 22137
Mesorhizobium loti LMG 61257 (X67229)
Mesorhizobium ciceri LMG 14989" (U07934)
[Mesorhizobium loti] IAM 13630 (X67230)
R5A
Mesorhizobium chacoense LMG 19008" (AJ278249)
Aminobacter aminovorans DSM 7048" (AJ011759)

Y103A
Ka9123

60
55
52

93
63

|CIusterV

| Cluster VI

8 Cluster VII

I Aminobacter

0.005 94 - Aminobacter aganoensis DSM 7051 T (AJ011760)
1'W 2| | Aminobacter niigataensis DSM 7050 " (AJO11761)
61 Aminobacter ciceronei CCUG 50580 ™ (AF034798)
Y103A
100 86lka9123

Aminobacter aminovorans DSM 7048 T (AJ011759)
Aminobacter lissarensis CCUG 5057 " (AF107722)

| YSUR

' Mesorhizobium loti LMG 6125 T (X67229)

Fig. 2 Phylogenetic tree based on 16S rRNA gene sequence of strains, Y103A and Ka9123.
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3. 3 recA B XU gyrB B FICE IR IFENT
OISy BERR D SR AL IE A N D728 . 51T recA
F7213 gyrB BAn B s O IER Y| & fET L, T — 2
YDA TR FEEL F A N & TSR AR A ERR LT,
Ka9123 #ki% recA i#{n 112D RMA T Aminobacter
& DT AL —DHIZALE L Tz (Fig. 3). —H.
SRHM, TKR, YSUR FEIZ 5V Tl gyrB 0 Hrilsa A7 -7-
D, ZORER, SYBEE SRHM 13T L7248 CTho7ms
TKR & YSUR ¥kI& M. amorphae Eit#% T~ 7= (Fig. 4) ,

005 54

462bp 61
recA 98

Ka9123

3. 4 nodA BFOREEZDEGFEIIZE IR
AR

Sy BERRIZ DWW CHU R A2 B -3 23815 7 nodA @
A R AT R (T ORRICH MBS T3 R S v,
OB TFICE SR HMME A Fig. 5 IZRLTZ,
Aminobacter J& # i Cé 5 Ka9123 #kF LT Y103A ¥k
nodA E{R - HEEEELSNLIRIERIZI Y 27 AR KL Th D
Mesorhizobium loti MAFF 303099 ¥k D EFE 1T Rk
ThHDHIEN DT,

Mesorhizobium tianshanense USDA 35927 (AJ294368)
Mesorhizobium mediterraneum USDA 33927 (AJ294369)
Mesorhizobium ciceri USDA 3383" (AJ294367)
Mesorhizobium huakuii USDA 4779 (AJ294370)
Mesorhizobium loti USDA 34717 (AJ294371)
Aminobacter niigataensis IAM 15265
Aminobacter aganoensis |AM 15266"
Aminobacter ciceronei CIP108660"

77 Aminobacter aminovorans 1AM 15264"
Bradyrhizobium japonicum DSMZ30131" (AY591555)

Fig. 3 Phylogenetic tree based on recA gene sequence of strain Ka91.

100

73

71

51

46

SuU343

NBRC 14999

NBRC 13336

1AM13633

Mesorhizobium huakuii NBRC 152437

YSUR

TKR
Mesorhizobium plurifarium LMG 11892"
Phyllobacterium myrsinacearum IAM 13587" (AB014990)

Cluster |

[Mesorhizobium loti] MAFF 303099
NBRC 15000 ICIuster 11
[Mesorhizobium loti] ZNP 2298
[Mesorhizobium loti] NZP 2234 |Cluster i
RSA Cluster V11
Mesorhizobium ciceri LMG 14989"
[Mesorhizobium loti] 1AM 13630
Mesorhizobium loti IAM 14993 " Cluster VI
NBRC 14996
SRHM |C|uster V

Mesorhizobium mediterraneum LMG 17148"

100
EMesorhizobium tianshanense LMG18976"
69

Mesorhizobium temperatum CCBAU 11018"
Mesorhizobium septentriona CCBAU 110147

100 Mesorhizobium amorphae LMG18977"
84
1|:<oo | Cluster IV

Fig. 4 Phylogenetic tree based on gyrB gene sequence of strains SRHM, YSUR and TKR.

- 317 -



nodA

Rhizobium galegae HAMBI 1207 (AJ300240)

64
0.1 —| 99
—
510 bp Rhizobium leguminosarum ANUB843 (X03721)

Mesorhizobium huakuii Ra5 (AJ300243)
Mesorhizobium ciceri UPM-Ca7 (AJ300247)

Mesorhizobium tianshanense USDA 3592 ( AJ250142)
Kag123

Y103A

[Mesorhizobium loti ] MAFF 303099

[Mesorhizobium loti ] NZP 2037 (AJ300246)

Mesorhizobium loti NZP 22137

[Mesorhizobium loti ] R7A
M 100 Rhizobium huautlense USDA 4900 (AJ300235)

{Sinorhizobium saheli ORS 609 (Z95241)
Mesorhizobium plurifarium ORS1001 (AJ300249)
Mesorhizobium septentrionale  SDWO014 (AJ579893)
Rhizobium giardinii bv. phaseoli Ro8 (AJ300239)
Sinorhizobium meliloti (X01649)

Rhizobium leguminosarum (Y00548)

Fig. 5 Phylogenetic tree based on nodA gene sequences.

Sinorhizobium americanum (AF506514)
Sinorhizobiu fredii USDA 191 (Z95229)

Sinorhizobium meliloti (V01215)
Sinorhizobium meliloti (M55232)
Sinorhizobium medicae (M55231)

Rhizobium leguminosarum bv. trifolii (K00490)

0.05 Sinorhizobium sp. NGR234 (AE000105)
402 bp Slnqrhlzoplum terangag (295218)
nifH Sinorhizobium saheli (295221)
88
Rhizobium sp. (M55228)
81
100 Rhizobium sp. (295230)
Rhizobium tropici (M55225)
H 58 r—R.hizobium etlibv. mimosae (AF107621)
I Rhizobium etli CFN42 (M15942)
100 Rhizobium gallicum (AF218126)
Rhizobium hainanense (AY934876)
97 56 Rhizobium gallicumbv. gallicum (M55226)
100 ~Mesorhizobium loti MAFF 303099 (BA000012.4)
| YSU
90 71 'Y103A
Mesorhizobium ciceri (AY318755)

100 [Mesorhizobium mediterraneum (AJ457916)

{:Gluconacetobacter diazotrophicus(AF030414)
Azospirillum brasilense (X51500)

Fig. 6 The phylogenetic tree of the isoates and the rhizobia based on 402-bp of nifH gene sequences.

3. 5 nifH BEFICE IR

SBERRIZ DWW CE B EEICRY 5 2851 nifH Ok
HARBTAER, MALOKRICH AR BIE T2 RS,
Y103A BRDOIY 2/ PHRFIE CTéHd Mesorhizobium loti
MAFF 303099 #RDH D LIEFITITRK T D ZEN A
Teo ZOBARFIZIEDRFMZ Fig. 6 1T RLTZ,

3. 6 7 EEHRDOIRKIREER

YRS T RR DS FL AR R B CHDDETER T D728,
186 E~OEFERREIT o7, MERFMIII Y270
FEFZHEREL | [RIRFICZ N ENOERAHEREL 72, Fig. 7
WRULTZEDIZ, 0 BERE Y103A & Ka9123 #k CIIARkL
DN BB, EMERGEHTOAEFTEAREEL T
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WAZENBERETHI T TWDIEIVHHA L, XL Leucaena leucocepha % HVNTHT-7= 5 BERR DRI AL
L CTHU=DIE Mesothizobium loti MAFF303099 #£Cd BRI OVEFREEREROR R4 Table 4 (ZFEDT,

%o ZIHORRIZKFNI-r=2¥ (Lotus japonicus) & a1 SyBfERR YSUR, TKR, SRHM, Ka9123, Y103A DAt
=279 (Lotus corniculatus) DEHHHIEFEETHIEN L. japonicus, L. corniculatus (ZHRRIZ TR L . 2256 E T
T&ET, 11572, LL, ZIHOKE L. pedunculatus (251 T

Lotus japonicus, Lotus corniculatus, Lotus pedunculatus, — [IARKIIIERR L 722 E R E EITE ST,

[ L.japonicus

MAFF303099 o 1 ka9123 MAFF303099 |  non | | Ka9123 |

Fig. 7 Nodulation test: strains Ka9123 and Y103A were able to nodulate in (A) Lotus japonicus and (B) Lotus corniculatus.

Table4  Host range of isolated strains

Host plants L. japonicus L. corniculatus L. pedunculatus  Leucaena leucocephala | Secretion system
Strains Nod Fix Nod Fix Nod Fix Nod Fix 11 v
1. MAFF 303099
2.YSU
3.TKR
4.SRHM
5. Ka9123
6. Y103A
7.NBRC 13336
8.NBRC 14996
9. NBRC 15000
10. Tono
11. Kaimon
12. KJ
13. Sata
14. Neji
15. R5A
16. R7A
17. NZP 2014
18. NZP 2037
19. NZP 2213T
20. NZP 2234
21. NZP 2298
22.8KC3
23.SU343

Some of secretion system data were taken from Hubber et al. (2004).

+
+
'

+

+ + + + + + + o+ o+ + o+ +
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+ o+ + + + o+ o+ o+ |+ o+ o+ o+ A+ o+ + o+ o+
Z .,
O
z
W)

+ o+ + + + o+ o+ o+ |+ o+ A+ o+ o+ + o+ +
B S R T T T T T S o A R R
+ o+ o+ o+ o+ o+ H|F F A+ o+ o+ + + + o+
+ o+ + + o+ o+ o+ |+ o+ o+ A+ + o+ +

+ o+ + + A+ o+ o+ o+ o+

ND ND
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o

3.7 NEEROE
Oy BERRITATAUB AR B 22O UL AR 3 C, B A A
577 Kt E Cho7-, Ka9l23 #EDE T BEIKSE 5
BT 2% % Fig. 8 [T 7,
3.8 NEEBOER - £{LPMMEE
Ka9123, Y103A BRDAFRAAFHIMEE % Table 5 12,
YSUR, TKR, SRHM #kDAEBAA LRI E % Table 6
WRLTz,
3.9 NEKORE
Ka9123, Y103A k% Aminobater J&IZ & FALH08, A
J& DT #% O FE (Aminobacter aminovorans, Aminobacter

¢

ciceronei,  Aminobacter  aganoensis,  Aminobacter
niigataensis) & DNA-DNA hybridization FZB&%4T-7-4%

0.5 um

R MNOFEEEDNAMEMEDMED 722 805, HilfEe
HIWTSAL, AJE O FE Aminobacter nodurans sp. nov. &
AL,

YSUR & TKR #:i% Mesorhizobium amorphae (ZiT#
TH-o7-/H%, DNA-DNA hybridization FEBrZFT 755 H,
DNA FHEMEDME o T2 e D | BIFE & W <4,
Sinorhizobium J& D Frfl & K&z,

SRHM %k X Mesorhizobium tianshanense 5 & O
Mesorhizobium loti NBRC 14996 &3ft#& Cdh-o7273, Mikk
£ DNA-DNA hybridization 32Er%1T>7-%5 5% . DNA
HREMENE oo Z e, B & B i,
Sinorhizobium J& D & fHr &7z,

Fig. 8 Transmission electron micrograph of negative-stained cell of strain Ka9123 (A) and phase-contrast micrograph of bacteroid cells

(B) and free-living (B) and strain Ka9123. Bar, 1 um.
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Table 5 Differentail characteristics of the isolates and the species of the genus Aminobacter.
0 = strains Ka9123 and Y103A. 1 = A. niigataensis, 3 = A. aganoensis, 4 = A. ciceronei, 5 = A. lissarensis.

Characteristics 0 1 2 3 4 5

Good growth on 37 pC - + + + ND ND

3% NacCl tolerance + - - - ND ND

Urease + - - - ND ND

Hydrolysis of PNPG - w w w - -

Acids produced by aerobically

Cellobiose + w - - - -

Dulcitol - w w - - -

Glucose + w w w w w

Insositol + w w - - -

Mannitol + w w w w w

Mannose + w w w w w

Raffinose - w - - - -

Sorbitol + - w w - w

Xylose + w w

Assimilation of

Rhamnose - + + - + +

L-ornithine - + + +

L-arabinose + - + - + +

Glycerophosphate w + - - ND ND

Maltose + +

Sucrose + +

Lactose - + - - ND ND

Fructose + + - + +

Trehalose + + + + ND ND

Table 6 Differentail characteristics of the isolates and the close relatives.

Characteristics YSUR TKR NBRC 14996 | NBRC15000  MAFF 303099 |NBRC 14999  IAM 13336 SRHM
NaCl 2.5% + + - - - - - +
pH9.5 - - + + + + + -
37pC - - - + w + - -
Acid produces from
Arabinose - - + + + + + +
Cellobiose + + w + + + + w
Dulcitol + - - - - - - -
Glycerol + - + + + + + +
Lactose + w + + + + + -
Raffinose - - w + w + w -
Sorbitol + + + - + + + -
o -methyl-glucoside - - w - - - - -
N-acetyl-glucosamine + + - + + -
Arbutin + w + + + + +
Melibiose + + + + + + + -
Enzyme reaction
Alkaline phosphatase - NT + - - NT - -
Valine arylamidase - NT - + + NT + -
Cystine arylamidase - NT - w NT w -
Trypsine w NT - + + NT + +
Chitinase - NT + - - NT - -
G+C content (mol%) 63.3 63.8 63.2 61.0 59.0% 61.2 61.6 61.3
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Summary

Bacteria which form nodules on legume plants belong to the alphaprotecbacteria, but some species of genera
Ralstonia and Burkholderia belonging to betaproteobacteria are also known. Historically, the rhizobia isolated
from genus Lotus was named as Mesorhizobium loti. During the course of isolation of salt-resistant, nodulating
bacteria from the root nodules of Lotus japonicus which are grown on seaside area in Chiba Prefecture, we isolated
salt-resistant symbiotic rhizobium strains designated as YSUR, TKR and SRHM, and two salt-resistant,
non-rhizobial symbiotic strains designated as Ka9123 and Y103A. Based on phenotypic and genotypic studies, the
former three strains were found to belong to the genus Mesorhizobium, but the latter two strains were to belong to
genus Aminobacter. These strains are able to nodulate both with L. japonicus and Lotus corniculatus.

Nodulation test, sequencings of 16S rRNA gene, recA, nifH and nodA genes were determined. After infection
test, strains were re-isolated from the nodules and re-identified based on 16S rRNA gene and nifH gene sequences,
physiological and chemotaxonomic characteristics.

According to 16S rRNA gene sequence analyses, strains YSUR, TKR and SRHM were found to fall within
the genus Mesorhizobium, but strains Ka9123 and Y103A shows high similarity (99.9%) with the species of genus
Aminobacter. Strains YSUR and TKR was considered to be a new species of the genus Mesorhizobium, and the
strain SRHM was also belong to another new species of the genus Mesorhizobium. DNA-DNA hybridization
study indicate that strains Ka9123 and Y103A showed low level of DNA-DNA relatedness to three Aminobacter
species (A. aganoensis, A. niigataensis, and A. ciceronei). The isolates could be distinguished from Aminobacter
species based on cellular fatty acid profile and phenotypic characteristics. Therefore, these two strains would be
a novel species of the genus Aminobacter, for which Aminobacter nodulans sp. nov. is proposed. The positive
result for nodulation test, sequencings of nod and nifH genes strongly suggest that these genes could be transferred
in the rhizosphere from Mesorhizobium species to these salt-resistant strains.
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