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REEFEBERREHKD 16S rDNA
EFINERERSZR G

BEZE  BRXH

(FEHRERZERFREYEHR LK 100094)

W OB OAMBEENE T AR R BRARE B SH2672 8 165 (DNA £ F 7, #itt
EFPERBBEECAMRAXFN 165 (DNA 2FFHT THRERLEMT.BUELL
FHRE, ERERFTFARES, Btk SH2672 55 W8 o 18 £ 5 8 (Mesorhizobium loti) .
ERPUERME (M hugkui?), KID P8R E (M tianshanense) . Hb it oo 18 4 B
(M. mediterraneum) . B E PR EBBE (M. cicer) HAWB— 14 X, 5EC AR B
BIEK 16S rDNA M US54 96.3%. 96.4%, 97.2%. 95.1%. 95.6%. HI7E 95% B b, EA183
BT F—K. BirXN%FE DNA RIBEEETF 70%, F0E 15505 R 5 8 #, B SH2672
R#BE A FRIRERER.

XA REANEE, 163 DNASFANE, EHETHY

BESTFTEVERAMER, RAENILAEERERE, BREMALTHN 2 E
4R RBEER (BENESEE RN E RS AREEEER (RER
ERME)ARIAEN 4R 17H0Y, BEESHBAEFROEA, RAUBEHEAR
AMERHENEGFEXRNE 44, R —HBRETUERRRN, EEARRGEY
L& R —-REYTUSREH BROEYER. ‘L8 XN EERITH,
ERBE R R R R EB AR A EME S S FEYEBE RS LXARER
B, BETM DNA-DNAZSELE S K A A bR R 4 #8945 HE, # 4 DNA-DNA
Bl W R >70%:; DL 16S (DNA A ML RS BOEE. BNHLUERKT
95%"*!.  RART AT 3 B B 60 LR 43 46 080 B B Bk O S 4 2% S DNA-DNAZ B, & B
EAFHBEERBRY, X EAFARSCRARAHHERANER, EE#—SME
THO - MHEBHFREK SH2672 8 165 (DNAMWEEMN, LB T ZRBEES %
Ll ok YR

1 ARFF %
1.1 Bk
bk SH2672 XM T H AR E 8\ et X, % F K 048 (Gueldenstaedtia multiflora).
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& B T o T 9 X B R B BB O DHS e, FURIERAE N pUCTS.
1.2 DNA H12E

5 DNA K3 B8R TY BB 37 S 0 B KB, 50000 / min 3.0 W R B, A
10mmol / L Tris HCIVE R =W, I AR B2, T A REALIR, B / R0 / ROR MR E, 2B
i, AT, &R %TF TE(10mmol / L Trs-HCl pH7.6, lmmol / L EDTA, pH8.0) #.
1.3 165 rDNA MY 8 £ F S RE

{F40 258 GenBank 1 #E B T MANEY 165 rRNA £ EH 2 F5 AR EHS, BN
MBI AT 165 (RNAKEHL2FER. IE0 58 Primer 1: 5' -CGg gat ccA GAG
TTT GAT CCT GGC TCA GAA CGA ACG CT-3' (MR T KBITFHEME §~37 ME
£7 B), i 1131 4 Primer 6: 5' —CGg gat «cT AGG GCT ACC TTG TTA CGA CTT
CAC CCC-Y (BT RKBATEME 1479~ 1506 (1 &), AP @HEF /P E RN BamHI i)
Miiis. REMOA 3 9FER 48 (FE T RBHFEASE)H: Pimer 2: 5 -GCT
AGT TGG TGG GGT AA-3’, (247~ 263); Primer 3: 5 -CGT GCC AGC AGC CGC
GGT-37, (514~ 531); Primer 4: 5" -TAG ATA CCC TGG TAG TCC-3', (799~ 806);
Primer 5:5 —CCG CAA CGA GCG CAA CCC-3, (1097~ 1115). LAE DNA MELHR,
ARSI PI.PeEBOMER T B 165 rDNA. H BamHI #f PCR =% & Fi$L pUCI 8 i#
TG, RS E 88, B b K B B B bk DHSo, S SR, REUE A DNA, A [e-PY]
dATP #AFHRIC, A A5, #4T PCR M R, RIS B Bk, E ) WA,
L4 WEFFIHERIH

BB 168 rRNA HH 5 547 X Bk 69 BLF 51 £ 8 Saitou M1 Masatoshi £ 77
EVHTRAE (PHYLIP A" SR A KA FARE. SHEKKNESRK 16S tRNA &
B 4 B % £ GenBank ¥ ) & B S (accession number) 43 Bl & Agrobacterium rubi LMG
156 (X67228), Agrobacterium tumefaciens LMG 196 (X67223), Agrobacterium
rhizogenes LMG 152 (X67224), Agrobacterium vitis LMG 8750 (X67225),
Sinorhizobium  fredii LMG 6217 (X67231), Sinorhizobium meliloti LMG 6133
(X67222), Sinorhizobium xinjiangensis 1AM 14142 (D12796), Sinorhizobium saheli
LMG 7837 (X68390), Sinorhizobium ieranga LMG 6463 - (X68387), Rhizobium
galegae LMG 6215 (X67226), Rhizobium leguminosarum LMG 8820 (X67227),
Mesorhizobium loti LMG 6125 (X67229), Rhizobium wopici B LMG 9518 (X67234),
Rhizobium tropici A LMG 9517 (X67233), Rhizobium eti ATCC 14483 (U47303),
Mesorhizobium  huakuii TAM 14158 (D12791), Mesorhizobium ciceri UPM-Ca7
(U07934), Mesorhizobium  mediterraneum UPM—Ca36  (L38825), Bradyrhizobium
japonicum LMG 6138 (X66024), Phyllobacterium myrsinacearum 1AM 13584 (D12789),
Phyllobacterium rubiacearum 1AM 13587 (D12790), Mycoplana dinorpha 1AM 13154
(DI12786), Mycoplana bullata 1AM 13153 (DL2785), Ochrobacterum anthropi 1AM
14119 (DI12794), Azorhizobium cautinodans 1MG 6465 (X67221), Bradyrhizohium
elkanii  ATCC 49852 (U35000), Mesorhizobium tianshanense A-IBS  (U71079),
Rhizobium hainanense 166(U71078), SH2672 (AF003376), Bl denitrificans L.MG8443
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R SOE R AR AN 165 (IDNASFRINER LR KL A
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(X66025).

2 R Fo it b
1 FIRELESP
Bk SH2672 1 165 rDNA € K51 (1447bp) W 1.

2

2,

AGAGTTTGAT
GCCCCGCAAG
AAATACTCCS
GGAAGGATGG
ATCCATAGCT
CTACGGGAGG
GCGTGAGTGA
AACCGTAGAA
GCGITGTTC
AAATCCCAGG
GTGAGTGGAA
GAAGGCGGCT
ATTAGATACC
TGTCGGTGGC
AACTCAAAGG
ACGCGCAGAA
CAGTTCGGCT
TGGGTTAAGT
CTCTAAGGGG
GGCCCTTACG
GCGATGTCGA
GCATGAAGTT
GCCTTGTACA
ACCGCAAGGA
AGCCGTA

CCTGGCTCAG
GGGAGCGGCA
GGAAACTGGA
GCCCGCGTTG
GGTCTGAGAG
CAGCAGTGGG
TGAAGGCCCT
GAAGCCCCGG
GGAATTACTG
GCTCAACCCT
TTCCGAGTGT
CACTGGCTCG
CTGGTAGTCC
GCACGTAACG
AATTGACGGG
CCTTACCAGC
GGCCGGTGAC
CCCGCAACGA
ACTGCCGGTG
GGCTGGGCTA
GCTAATCTCC
GGAAGCGCTA
CACCGCCCGT
GGCAGGCGAC

&1

AACGAACGCT
GACGGGTIGAG
ATTAATACCG
GATTAGCTASG
GATGATCAGC
GAATATTGGA
TGGGTTGTAA
CTAACTTCGT
GGCGTRRAGC
GGAACTGCCT
AGAGGTGAAA
GTACTGACGC
ACGCCGTARR
CATTAAGCAT
GGCCGCACAA
CCTTGACATC
AGGTGCTGCA
GCGCAACCCT
ATAAGCCGAG
CACACGTGCT
AAAAGCCATC
GTAATCGCAG
CACACCATGG
CACGGTAGGG

GGCGGCAGGC
TAACGCGTIGG
CATACACCCT
TTGGTGGGGT
CACATTGGGA
CAATGGGCGC
AGCTCTTTCA
GCCAGCAGCC
GCACGTAGGC
TTAATACTGG
TTCGTAGATA
TGAGGTGCGA
CGATGAACGCT
TCCGCCTGGG
GCGGTGGAGC
CCGGTCGCGG
TGGCTGTCGT
CGCCCTTAGT
AGGAAGGTGG
ACAATGGTGG
TCAGTTCGGA
ATCAGCATGC
GAGCTGGTTA
TCAGCGACTG

TTAACACATG
GAACATACCC
ACGGGGGAAA
AAAGGCCTAC
CTGAGACACG
AAGCCTGATC
ACGGAGAAGA
GCGGTAATAC
GGATGTTTAA
GTATCTCGAG
TTCGGAGGAA
AAGCGTGGGG
TAGCCGTTGG
GAGTACGGTC
ATGTGGTTTA
TTTCCAGAGA
CAGCTCGTGT
TGCCAGCATT
GGATGACGTC
TGACAGTGGG
TTGCACTCTG
TGCGGTGAAT
TACCCGAAGG
GGGTGAAGTC

BB B ERSH2672/ 165 TDNAL FH

CAAGTCGAGG
TTTCCTGCGG
GATTTATCGG
CAAGGCGACG
GCCCAAACTC
CAGCCATGCC
TAATGACGGT
GAAGGGGGCT
GTTAGGGGTG
TCCGGAAGAG
CACCAGTGGC
AGCAAACAGH
CAAGTTTACT
GCAAGATTAA
ATTCGAAGCA
TGGATTCCTT
CGTGAGATGT
AAGTTGGGCA
AAGTCCTCAT
CAGCGAGACA
CAACTCCAGT
ACGTTCCCGG
TATTGIGCTA
GTAACARAGGT

Fig.1 The full-length 165 rDNA sequences of representative strain SH2672

165 rDNA FFRIRHEBEG LR RER T

e B 0 P ] 5 AR 0 B Sk B SC AP EAT LB, 1B 168 (DNA B MR (B 2).
FEXR M Saitou Al Nei 5 347>, B DRAWTREE # {4 (PHYLIP version 3.572¢)"™
BHRKRTHILRBRE (E 3). B3k, FRETE SH2672 5 E IR 118 4 g &
(M lot) EBFREBIEE (M huakuii) . RALF8 B (M. tianshanense) . {548
HIRBHE (M. mediterraneum) ¥ G 18 £ BB E (M ciceri) EH X RBIE, LRI —
53 5% XA/ T RFERX BRI 165 tDNA M B 4 51 4 96.3%, 96.4%,97.2%,

2.2
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63 WARS: REM AR 16S (DNALFRIME R LR 54 &Ml 415

) M. ciceri M &
Ph. rubtacearum 4, lotr . mediterraneum

Ph. myrsinacearumy o p.obi

S. teranga M. tignshanense
S. saheli SH2672
S melilon
S. xinjiangensis My. dimorpha
S fredii
A. rhizogenes
My. bullata Rk.'ifﬂ},f;"s
R. leguminosarum
R erti R hainanense
A. tumefaciens
Bl denitrificans R galegae A. rubi
B. elkanii A. vitis

B. japonicum

) Az caulinadans
Och. anthropi

B3 ZHREPRE (PHYLIP, version 3.572c)
Fig.3 Unrooted tree(PHYLIP, version 3.572¢)
Abbreviations: R.=Rhizobium; My =Mycoplana, S.=Sinorhizobiurm, Och=C0chrobacirum;
A.=Agrobacterium; Az=Azorhizobium; Ph=FPhyllobacterium, B.=Bradyrhizobium,
M.=Mesorhizobium, Bl.=Blastobacter,

95.1%, 95.6%, £ 7E 95% LA L., 4+ X W & # 15 DNA-DNA [@ % # 1§ T 70%", # #
Martinez—Romero E. (1996) % 8 {143 3457, SH2672 BT 193X — 43 F R )3 18 F i —
R, WREEKRZ S, BE N P8R EE (Mesorhizobium)™, B ¥k SH2672 Bt B8
BERT AR — D H ., FBP LR E (Sinorhizobium xinjiangensis) . % [ A 45154
B (S. fredii) . BAR PAEMIBBE (S melilot)) , BER/R P EMRRIBE (S sahel)) . B3 1 B
B (S teranga) M — 14 3, 4 3 M1 De Lajudie P. %5 (1994) 42 ¥, 43 35 4 & #h ¥ i)
16S rDNA ML 97.8% LA E. KR THFTH (Agrobacterium rhizogenes) . BV iR B
BAEMB (R tropici A, R topici B), BIEIRRIE (R leguminosarum) . ETARME (R
etl) MR B (R hainanense) LR T —N 53, 40 3 1 RREE (A1 B9 4 PR ZE 96% B4
L. BE TR (A vifis) SIVEGREH (R galegae) FREERE, TNSEM L0
W (A mmefaciens) . BT LT (4 rub) ERBB— 4 3, FEEERY 165 rDNA #8143
HH 94.9% Bl L. HIRFF IR (Agrobacterium) S8R (Rhizobium) WMHEERKXET
HEHXYN, BA-E¥XBUEWRITHEAR EFULHY, B4R EER
(Bradyrhi-zobium) 8P (B. japonicum, B. elkanii) T 95% BB {LIHE K T LB —1 4
*x. '
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SEQUENCING THE 16S rDNA OF REPRESENTATIVE STRAIN
OF NEW RHIZOBIAL GROUP AND DETERMINING OF ITS
PHYLOGENETIC RELATIONSHIP

Tan Zhiyuan Chen Wenxin

(College of Biological Science, China Agricultural University, Beijing 100094)

Abstract The full-length 16S rDNA sequence of representative strain SH2672 were
sequenced by the dideoxy-mediated chain-termination method. This sequence was
compared with that of type strains of all known rhizobia and related bacteria. An
unrooted phylogenetic tree was produced. In this tree, strain SH2672, Mesorhizobium
loti, M. huakuii, M. tianshanense, M. mediterraneum, and M. ciceri constituted a
branch. Within this branch, the similarity values of 165 rDNA sequences between
strain SH2672 and M. loti, M. huakuii, M. tianshanense, M. mediterraneum and M.
ciceri were 96.3%, 96.4%, 97.2%, 95.1% and 95.6% respectively. All similarity values
was more than 95%, this indicated that these species should belong to the same genus.
The values of DNA-DNA homology between type strains of these species were less
than 70%, which showed that strain SH2672 (representative strain of new group)
represented a new rhizobial species.

Key words New rhizobial group, Sequencing the 165 rDNA, Phylogenetic relationship
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