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Fi rep-PCR £ K BFST P ETE 4 1RIBE A0 B A
Z B oar¥ ¥ K F f B W

(ol 2ol BB L EE R B RF A SO RS R L3 100081)
- WHE

CREROLE RS EY2RMEY R i 100094)

M 8 XAWEEEMAAFF PCR # AR (& rep-PCR) B3 M 1 REP-PCR 1 ERIC-
PCR, AAMAE 11 M AT 23 M8 24 MEERMMRENB BRI EN SO %REEBREE
Bradyrhizobium sp. ( Arachis ViHEITSFEH R, R HEIM 6 2B EREER 14 B 5
EL M A AR B T R, BRI MMM SR EATE SRR ERNAEEREN
Z ¥, REP-PCR 8 R, ZEALITE 50% B4 % 11 48, T ERIC-PCR K183 24 44+ B, X
MR AN ETER B R MEEE R T AR R EEATH AT
Ao WALtk EE AN E ST SIEAE G B b SRR, BEE R
PENES Gt BN T AW EGHER, HERFE S THEERAREEY
EHEM. FHEEW rep PCR A RHAREVEHFHMNRERE &, FANATE RN L
HFT AR,

X ERiE rep PCR, TESIBER, BHE

SG%ES  S182 NERIRE A XEEHS  0001-6209 (1999) 04 — 0296 — 04

TEH (Arachis hypogaca L)TEREEF LA EEMRIFFFH ORI EE M mBE
Wz —. EEHRESH T Z. BETENRGHE, SEMRLEE— - A
Bradyrhizobium sp. (Arachis) BA AT 4 AR EEREATE KR4
I 7E A AR B, T e [ X A T IZ AR R B WP IR BRI SR M R A SOk iR . W
EB RN AR EY S EEEN IR, EEREMEEHTRER M E> — B
BETIFZH#E, *EJ?.EETZ#E%F?Zﬁﬁﬁ%ﬁﬁ"%ﬁﬁ%ﬁzfﬂﬂﬁﬁ HME M EHEE
BEE T ERERMIANE

ILJLEETF PCR Bﬁzﬁx%ﬁﬁ*amﬁ H T HRIE SR E ZRER 517, R H 2 rep-
PCR #ERAGH B, SR Z M, Bi. ERAAAFERASF
G340 W) #5185 T 9] (repetitive sequences) 5 #7838 55147 PCR £ 1, i@ h 1 vk XA H
ot R A H AW ENER, DA ENENOER AT RMAFEE 10 UL EFfHETF
BRI EErEERFEND, WA T REE LT K R £ 2 REP(Repetitive
Extragenic Palindromic, 2 & #H & [0 3L F T ) # ERIC ( Enterobacterial Repetitive Inter-
genic Consensus, BT @ R H B EE —FFH) —HEHEIFH . ENFELEE. . BKFE

* B & 0 H (ERBICIBCT960103) FERE#H TR EERER LR E LU WSS THE
ZEMATFEATHREERBRE
U Fs A #A. 1998-04-27, (&[5 H #5 . 1999-02-01

© PERFRME MM RAATIESMIEES http://journals. im. ac.cn



4 #} % 2% rep PCR £ RBF 5 B 4E £ BUR AT 2 1E 297

B4 22 T Rt fhat B gy A a5 e, AR R A REP-PCR fl ERIC-PCR #f f¢ [
PIE Ay A B TR AR R AL R MR T AT RS, MR R EX R ER RN EEAM S
PR, Ak — SR Y HEEER,

1 A&

1.1 #4¥
1.1.1 EHBHREFR IKRE 11 AE. M 23 ME .24 MEERGFWRETIENE
EHLRIEY 59 AR EFIME AL AR T 6 bk R B TR R 2 B R 14 $RIESI T
1, HEYEERAREEET ki Bk RIEF R MEER A rAd kY
M) YEM B B3R,
1.1.2 DNA BB HC 3ok 11 ) F i R BURTRE .8 DNA, 38/ C 5K E 89 A-DNA
BT 1% B9 SRS R BT i SR M PR AR BUEY DNA IR BE, & FE B 2 S0pmol 251 .
1.1.3 2% % DNA B 48 . Ff A RS REP #1 ERIC #1831 4 /e 510 W 3% 2, f 9% 2286 0R
=R AR . BT PCR I E VA DNA B &8 A7 2 £ B & el £
#] Dynazyme.

F 1 BRI EER rep-PCR JEEEIHH B — &

Table 1 Strains used and clusters of rep-PCR fingerprints

' rep-PCR 45 £ B 3 53 BF°
[ FERM A EE A HEIE  Cluster of rep-PCR fingerprints with primers
Strain Host plant Origin ot source
REP ERIC REP+ERIC
e
B.sp. ( Arachis)
2502 % 87-77 WE #dL, Al Ul N1
2524 wEFE2 ERFF #at, &8 A2 B N2
2547 FEEFIE 4 o T Wik, & a C1 T1 H1
2550 TEFE4 BR# #ik, &8 C2 s1 H2
2553 EEEHEISHF Wi PE, 1 B DI s2 01
2562 e oS F WP, D2 83 02
2567 EEBEIERF L7, It B D3 s2 03
2571 LWL BER# LLi7G, s R i1 84 T1
2576 L2 S &F W, KR 12 S5 T2
2584 EaEL LSRR WL v, ¥ 13 56 T3
2642 EESE 1 SR = YR A3 T2 L1
2644 EHEE L SR A, R Al T3 L2
2651 fEEBH 79 & FUA, M El L1 P1
2652 48 79 & &R M E2 L1 P2
2654 EEEM 169 &f PR, M Gl K1 1
2655 TEE B 169 & ITE, M G2 Al R1
2659 EEEM S &AW I, KEE F K2 E
2661 LB 169 & I"F, #5E AS 57 04
2663 L Wi 169 SRR R OER A6 Pl Q1
2664 HEE B 59 5 ] AT Qi Al
2667 LB 59 F R IR RE A8 Q2 A2
2669 EEE W 50 5 IFHR.ERE A9 R1 1.3
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gR1
rep-PCR $E 20 [R5 41 BF°
[ 3 FERMLF TEME R Clster of repPCR fingerprints with primers
Strain Host plant Origin or source
REP ERIC REP+ ERIC
2672 EEER L 5aF I'H.R5% AlQ Q3 R
2679 kD 2EH IR, RE All P2 a7}
2682 AT 258 IR R= Al12 P3 Q3
2685 {64 Bl 5 B g LW, ki Al3 I C
2688 S S5 Ly, % & Al4 S8 L4
2689 FEELs 55 T, M8 Ald 58 1.4
2692 A FE& TH,EE AlS S0 L5
2695 A by TH. A Kt R2 Vi
2697 TEAER W2 55 e, A K2 510 Ul
2698 £ 4 95-5029 & g, K Hl1 S11 s
2706 TEEHMIE 4 SRR i, H2 (a2} K
2710 LRI 4 S+ . K K3 R3 V2
2714 R i, ke G3 D R2
2717 TEAEBTE 1 SR WA, FE K4 512 12
2721 AR 1 SRR Wk, FE Bl T4 F1
2724 EEXarS R, ®E Alg Gl Gl
2726 EERATR WK, ®BE Al17 X L6
2728 L hE (ITE 573 AlB Ml D
2730 EENEY G Wk, & & B2 u2 F2
2735 HA N = R lE W, & Al9 G2 G2
2737 M2 507 i, T8 C3 513 H3
2739 EAEHA2 SR JEu, ¥ B3 U3 F3
2741 ST LSS # Br, A A20 H 1.7
2742 w1 SRF PP, EH A21 S14 18
2746 EE\|IEL SR BEPY, R A22 R4 LY
2749 L1 & %, Fonk D4 515 06
2752 WA 1 T 7, B A23 516 L10
2753 1 8130 S F %, B8 D5 517 07
2755 T4 8130 FFr %, Bl & A24 S18 08
2764 4 BI30 g Ff W%, B A& K5 S19 U3
2769 A 8130 SLFF W, = A25 S20 0Y
2774 W 3SR T4k, HE 2 A26 TS5 L1t
Sprl-2 EERFI ST PEI, L A27 U4 112
Spra-5 i ch N R R i PN, R K6 C I
Spr?-10 EHEXFIF N, R A28 F1 M1
009 i LR IOC(CAAS) A29 F2 M2
147-3 & I0C{CAAS) A30 A2 L13
MAR253 FEh L E 8 Desmodinm barbatum Zimbabwe A3l Us L14
MAR411 L& Zimbabwe A32 K3 L15
MARI1510 I FE B 5 Macrotvloma africanem Zimbabwe A33 A% L16
MAR1600 BT Vigna unguiculaia Zimbahwe A3d M2 L17
28345 FiA= oy L Israel J1 N L18
NC92 A A Bolivia A35 W S
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g1
rep-PCR EE e RESa e
[T wERF Sri| el iR Cluster of rep PCR fingerprints with primers
Stram Host plant Qrigin or source
REP ERIC REP+ERIC
B R
Relerence strains
HAMBI1132 B E W E Ornithopus compressus NZP A36 521 L19
HAMBLE1133 WP B E Lupinus arboreus NZP A7 M3 L20
HAMBIL136 B B G Lupinusy angustifolius ATCC A38 S22 1.21
HAMBI1157 B Y Ornithopus sativa NZP A39 M4 L22
HAMRBI1662 HEBR Acacia mangium Thailand A40 1.2 1.23
HAMBI1732 BB Acacia mangium Theiland Adl K4 1.24
HAMBI2121 7% B AR Lotus pedunculatus Australia Ad2 M5 125
USDA4362 H B Aeschynomene UsDA J2 1.3 ]2
B . japonicum
USDAIL10 K& Glwine mar USDA A43 K3 L26
ATCC10324 KE Glycine max UsDA Add E .27
USDA135 KE Glwine mar USDA A45 O L28
B. elkanii
USDAT6 K E Giycine mar UshA Adé J 1.29
B. Haoningese
2060 KH Glycine mar SFI({CAAS) i3 K6 I3
2281 KHE Givine mar SFI{CAAS) 14 K7 J4

1. 1I0C(CAAS), AR E b F b R R AT SR, BNl s SFI(CAAS), FE £k # 2 F IR R R Spr, WU
R ATCC, EE B MR S0, USDA, #ERL G NZP, 2 AiFEE R P L MAR. BEH F S L
3 LA EF AR HAMBI, 3F Ak A E R HLF AR ES R R L.

2 fESO%AERE RSB, S HECFHAFE KRR, EEREE - B a S @k,

Note: 1. IOC(CAAS), Institute of (il Crop, Chinese Academy of Agricultural Science, Wu han; SFI{CAAS), Soils and
Fertilizers Institute, CAAS; Spr Sichun peanut rhizohia; ATCC, American Type Culture Collection, Rockville, Md. ; US-
DA, United States Department of Agriculture, Beltsville, Md. ; NZP, Culture collection of the Department for Science and
Industrial Rescarch, Applied Biochemistry Division, Palmerson North, new Zealand; MAR, Soil Productivity Research Lab-
oratory, Marondera, Zimbabwe; HAMBI, Culiure Collection at the Department of Applied Chemistry and Microbiology, U-
niversity of Helsinki, Finland.

2. The cluster divided at the similarity of 50% and each cluster was designated cne capital letter and the number of

strain(s) .
+*2 R PCRY MT[H
Table 2 Oligonucleotides used as PCR primers
. s 3 FHT BT 52 SO
Primer § ~ 3 nucleotide sequence Reference
REP LR-1 ICGICGICATCIGGC 9,10
REFP 2-1 ICGICTTATCILGGCCTAC
ERIC 1R-1 ATGTAAGCTCCTGGGGATTCA 9,10
ERIC 2-1 AAGTAAGTGACTGGGGTGAGCG

VERIMTES S A IR G, B IR C BN T, MBRERE; I KE T

Abbreviations: A= Adenine: (¢ = Guanine; C= cytosine; T = Thymine; [ = Inosine.
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1.2 H&E

1.2.1 PCRY"H.Fr&EH PCR ¥ 1 & W #7E PTC-200 Bl (EHE AR £ =) ¥ Ek
7. #1111 PCR &A%, B IEF A 25xL, 31T 30 4 PCR 9§31, *f REP-
PCR ¥ 8, B G TE A PRI B E 95C .6 min MBS EH P EMIEE 65C .16 min
o, B—TEH TR F A 94C 24 1 min, 40C Z £ | min, 65C EH 8 min. X ERIC-PCR
8, B TE R A S VR 95C .7 min MIEF P EEBE R S0T 4, HASER
REP-PCR ¥ #7585, P WG4, B 8ul PCR =417 TRk E G ED 8%
R

1.2.2 rep-PCR F=HyHg B IS R B Uk - B il 1. 5% SRR HE B IE, B P 2K F B ik 1 o,
P 1X TAE(Tris-ZBR) A HIK W, NEESH 60V IEESRX 4 h AL, HRGEEND
E Sin [ R4 EE MY A-DNA #5945 DNA - FR/DEBHITE. B TFEAMRER
B S, BT S5 Ei kSR, B REE SR LS FIcRikER
(P 8)-—3, WAE P LUINRE G v i b ) — PRl I B EE RS AW IR, BIKGE G, B
B2 iR IR A 2 W P B8 30 min,

1.2.3 rep-PCR BIKGERA HRIKGERERII L THETHRGAMENTEIL,
B Gel Compar #x{5 (4.0 R, bR B 5 30 8F 58 BF % it) 20 B s ik 25 2R, K A R4 & 8
#:(UPGMA) £ i REFORE, FF TRk 2 B

2 R

Fi REP #1 ERIC 4 91 A3 [#1% PCR P4k i B R, KA FR/DEEE
0.3~7.0 kb ZE (& 1), FrELE @B PRTE S0% HLIVER 2 B4 £ 5 T3 1, B REP-

S DR S SN RS\ D RS U548 ‘010 * 111927131478

d
|
15

|
tm

o

s

- s
-

bl

-

1ugig
L}
B B
A R
¥ 1
(B |
188 |
1y

i

E1 ERMEEFRMAHN ERICPCR(A,C)F REP-PCR(B) & ik B i (K &4
B BRSO

S:iRAES I DNA(Sin T B§E7 A-DNA); A #l B. 1:2656;2:2657;3:2658;4:2659;5.2660;6:
2661;7:2662; C. 8:2685;9:2685;10:2686; 11:2688;12:2688;13:2692;14:2692.

Fig.1 ERIC(A.C) and REP (B) fingerprint patierns of genomic DNA from B. sp. ( Arachis)
strains

Lanes: S:lambda DNA digested with Sin I ; 1:2656;2:2657;3:265854:2659;5.2660;6:2661;
7:2662; 8:2685;9.2685:10,2686; 11;2688;12:2688;13:2602;14:2602.
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301

PCR 7k d5 80 2R f Pk B (] 2) . 1B FIAG 45 R0 M P E 18 A IR i 2 AW A7

10 20

30

40

50

38 fel4f Similarity/ %
&0 70

80 0 100

T PETTTTTT I T TN AT TN TTTRTTA FRTRTRTNI ATROTTTNT) OTTTRTTSCU LRTTRTRINI [REUTTTT VI VTR TNt

—

2728

252
Han@l 2121
HASB 1136
Spr 1-2
HAMBI 1133
2879
HAMB1 1157
USBA 135
NAR §310
147-3
usbh 76
Himg{ 1122
MBI 1662
R 253
HAMB} 1732
USDA (10

B Cluster

B2 RATHESEM BN REP-PCR £ R #RE (TF 50 % fH M L3757 8F)

Fig.2 UPGMA dendrogram generated from the REP fingerprints (the cluster divided at the similarity

of 50%)
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EMEFESHME. RRIAEMRIE REP-PCR Ik 15 50 %115 42 il 4k 18] 5 B 000 8 #6140 A7
ST64 f R IR WA R A,
2.1 fE4iREEA REP-PCR R 4947

ME 2 WARE T HS, B 79 SRR EAALIE 11% HE. BF 2688 1 2689
MK IS S TS B HRE R & B R E &, A5 A8 0 R R X Lo Y
BNEZBFESERTE, ATUERIERREM LS, AETHR R4S 8E, Al
TES0%IF AR EL. FUHALHE ETRI4 A 11 B, R A bR K —8, 015 47
NHEBR(FR 1), FTEEE A B LB HRER B . liaoningense 2281 #1 2060 % B.sp. BTAi USDA
4362 JPAY 11 BRILESTE X — K, e 5 E SN T8 R ARG E BR 283A SMBER A T X — B
BT ES B TEERRERR 28 B TRAN E2HTH 10 BP., XR\HE
EERBEEERETH REP ST EET LM HE IR,

2.2 FEEIREMEN ERIC-PCR R4

5 REP-PCR #5 R HLE, FrE B ¥k 1E 50 % #8 1kt A9 ERIC-PCR #5 8 Fl1E4r 24 BE
(F 1), BAUE 2% R AR (R T REIE R4 ERERED; 8B R M & L E &%
SR E 21 7 A BED, R ERICHEXHBERBMERXRNETHM A HH REPES
EHFEREFNGERNERY BT ER, BAXFHMEEE FAEEE P> FHA
Ao SRR B2 7k B 6 — S8 =3 B bk 2651 f1 2652, 2553 il 2567, 2688 1 2689,
PP Z (84 ERIC B —3,

ARIE rep-PCR ¥ 4 By | & 4, 3% 5 = 4 B #k (2685, 2688.,2692) # 17 — 1K ERIC-
PCREM, , ER(E 1-CO)RHERL WV ERZRAH PCRIXERT BRIV EFEENFET, 5
FIAEE KA, RRFMNER S,

2.3 REP-PCR %1 ERIC-PCR FiEREZ S H4T

i THAE YUK REP-PCR fil ERIC-PCR HIk 48 2 B i &5 & F AT 2087, EREHER I
BB KR M EE A P A e 2R IFEERTEMALE 50% EEF 22 A9 BGE D, BE
R 18% EHB(RTREERSG HESRE), VSR EBLT Fikwig £
]

3 it

KM rep-PCR BHMPEHRAREFEHAFLELEBENE L, 5 Van Rossum
FRHZAMTM K AREATES EAEE RS ENBEREE R E. Ure 5598 nif
FHEH B RFLP 7487 X DNA 8T8 By 250 — 2. M rep-PCR 487 Rhizobium meliloti |
R . galegae M B. japonicum MFM 123 Bk E R S5HEFEHNSHTHEY ‘%[]1’14'15]0
FEBREFRMPEHRHAT IR REPH ERICEE Y, ik B EACIERGINES
. AP —HARERE JE SRS URFELY HHIEF Southern 252,
ARSI EE T T MR A 522047 PCR #8100 B7 pA, H rep-PCR HF 548 98
HH ZHER —FE E B ATITHI AR, H 4N, rep-PCR B A & kK - 00 4% 1iF 65, 1 Y i
EZTHTEHROEENESEPNERFGERBENR. EFREE —HS.F—&
PRy TE AR A 2688 i1 2689 R & +HF REP-PCR M ERIC-PCR &3, #1415k
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SHE —ERE R R AR S B, IF D Judd SRS 4 #) REP-PCR !
ERIC-PCR W #4504 B £ H—8, 311183 4925 RNt De Bruijin Z 194 Rhi-
wobium meliloti BT ERIC-PCR H, REP-PCR BEEZH#HOME RIMM L REBE 2
—F., BHR rep-PCR 5504017 O 4 AF 85 0 DLz B 35 430 R BT AY T k(| B H A 78
E£R BHTF - SEHRRFETRE DNA B R0 ZHRYFELET rep-PCR
HEEEMNMBRE, CRENEENF . FREXR KA ERK NI 898 AR
DNA B &N ARR S/ PCR UXf B 2« ZH A rep-PCR &5 R EH — & 82 m, MELITE
REEEEHTHEMIUY, Xk —ERE ERAEEAME B, REwt, #RE
RISRIRELMI LR AZE T, AT R A KEEETREEGR AL WE EEN
FB, AXEF rep-PCR BREPEEAREHEERNAFERE Z24E, SHEBEN
B — B BFF 7T, dHE T 165 rRNA F1 23S tRNA 80X F 2 H MR E S (IGS) 5 F
& RFLP 447, A B TR AFEESREEMEE HEMARREXR, A EHH
X~ IR UL R 2 R HE .

i AR EE M /RER K Lindstrom BB E M A, Bt T. Zewdu
WA TR 5 A0 BB ; R R I Ay KA/ TR R IR B IR 42 T W) 76
AR (Spr &) .

g2 F X W
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GENETIC DIVERSITY AMONG CHINESE PEANUT RHIZOBIA
BY rep-PCR ANALYSIS™

LiJun Xu Lingmei Fan Hui LilLi Ge Cheng
(Key Laboratory of Plunt Nutrition, Soil and Fertilizers Institute, CAAS, Beiyjing 100081)

Yang Susheng
( Depurtment aof Microbiology, China Agricultural University, Beijing 100094)

Abstract Repetitive sequences(repetitive extragenic palindromic[ REP], and enterobacterial
repetitive intergenic consensus [ ERIC]) with the polymerase chain reaction{ PCR) were used
to fingerprint pure DNA extracted from 79 bradyrhizobial strains. These strains included 59
peanut rhizobia [ Bradyrhizobium sp. { Arachis}] isolated from root nodules of 24 peanut
(Arachis hypogaea 1.) cultivars from 23 sites in 11 provinces in China, 6 peanut rhizobial
strains from other nations, and 14 reference strains of other bradyrhizobia. All the strains
were clustered at the level of 11%, 2%, and 11,24 clusters were obtained at the similarity
of 50% with REP-PCR and ERIC-PCR fingerprints, respectively. The results showed that
significant genomic diversity exists within the peanut rhizobia from China. Also they sug-
gested that there are different distributions of REP and ERIC in genomic DNA of the peanut
rhizobia. The combined results, REP plus ERIC data, were found between the both above.
The genomic diversity seems not to correlate with their host and geographic origins. Our re-
sults supported this technique is a useful tool for genotypic characterization and identification
. of rhizobia as well as ecological studies.

Key words rep-PCR, Bradvyrhizobium sp. (Arachis), Diversity
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