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GENOTYPIC CHARACTERIZATION OF BRADYRHIZOBIUM STRAINS BY
PCR-RFLP ANALYSIS OF 165-23S rDNA INTERGENIC SPACERS (IGS)*

Li Jun Chao Fengming Li Li Fan Hui Yang Susheng™"
(Key Laboratory of Plant Nurrition, Soils and Ferdlizers Instimte, CAAS, Beifing 100081)

Abstract  Characterization of 32 bradyrhizobial strains was performed by 165-238 rDNA intergenic spacer (IGS)
RFLPs. These strins were isolated from nodules of 10 species of leguminous plants and several strains of three
known Bradyrizobium species were included. The IGS regions of all strains were amplified with primers
FGPS1490 and FGPLI32™ and yielded single bands (IGS 1DNA) ranging from 930 to 1050 bp as estimated by
comparison with marker. The majority sizes of IGS rDINA were between 930 bp and 970bp. Four 4-base—cutting
restriction endonucleases, Alul, Maelll, Hinfl, and Mspl, were used to digest the IGS rDNA. Six to 12 distinct
restriction patterns, with one to five resticted fragments per pamern, were detected with each enzyme. Twenty—six
different combinations of restriction pattems, representing 26 rDNA IGS ypes or genotypes. were recorded among
32 bradyrhizobial strains, The results supported that this cchnique 15 a powerful wol Tor the genotypic
identification of Bradvrhizohium strains.
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tE S, E4RCEHA THEYRAKFER
THKE. 42, SR EUER IGS 2 — 1 RIFHE
et i T 165238 tDNA 1GS # RFLP
MREERE FE HHAEE TSR,
EHSIEER. X—aWFLERA - WER
165-235 DNA IGS R B7E N M PRI —BURT
FF %314, PCR ¥ #8187 1GS & 1DNA F B, A
B A 4] 8 B 4k # 47 RFLP(Restriction
Fragment Length Polymorphism PR i # f Bt K
FAME) AT, AR S IR FE AR ) B

M. AR X0 SR EHr E e,
B 87, iR 7 B 69 165-23S rDNA IGS 9

mEHFER

+ 185«
RFLP 4r 7 E R 4h i ok 58 £ 0 SOk o, &
PHREBAAREDEETIENELRER
HFT 165-23S rDNA IGS & RFLP 4347, 881t %
HATEZEFEHEPHERN. FLRERLEEN
ITEMEARTR.

1 MR#MAZ

1.1 #HE

111 WA RS oA 2 e e REE
FAER. UESHKEBTEORARAR
(Bradyrhizobium) 3 T FH HE Bk, LA FLE R E
Ky £ W18 £ A HE (Bradyrhizobium spp.) 27

®1 fEEE-KR

O 4 B ' = SRR * B
B japonicum
ATCC103247 K E(Glrcine max) % EF L EE(USDA)
USDA110, USDAI35  KE(Ghcine max) EEKALE(USDA)
B. efkanii USDATS" KE(Gheine max) #£E % L% (USDA)
B liaoningese 2281 KEZ(Ghecine max) # gl
B sp. HAMBI1132 FREBE (Ornithopus compressus) NZP
B sp. HAMBI1133 BP9 (Tupinus arboreus) NzZp
B sp. HAMBIL136 WM PR E (Lupinus angustifolius) ATCC
B sp. HAMBII652 EH B (Acacia mangium) # @ (Thailand)
B sp. HAMBI1732 S BB (dcacia mangium) % @ (Thailand)
B sp. HAMBI2118 IR (Loms peduncutatus) A HE (Australia)
B sp. HAMBI2120 L1903 (Ervihring speciosa) £ H & F{USDA)
8 sp. HAMBI2121 BT AR (Loms pedunculatus)
B sp. (Arachis)
2524 #E%E (Arackis hypogaea) FE2S R # i, RE A
1576 EERE2S S W, KR E S|
2584 EEFEISEH LA, W FiE
2592 EEELISHE WA, 4 e AE
2642 HEBIEISmF HH.BE A
2682 b BT AT FREE x4
2714 LB L FR Biwg, kit 3511
2724,2726 wEXAY BH Wi, #R% *8
2742 EEBEISHE By, PR A
2764 AR 130 4 F th, BN xH
009 TEAE L FF I0C{CAAS)
Spri—2 FEHERKFIG b 1], gL m &k
Spr7-10 T K W3S R UL POl e Ak
283A EE LLE A ([srael)
MAR4I1, biZ ¥tk T (Zimbabwe )
MARIS51¢ AEHTE A 5 (Macrondoma ajricanum) eH ¥ (Zimbabwe)
NCY2 #E A% T (Bolivia)
B sp. USDA4362 B2 A (Aeschynomene) EEELH(USDA)

¥, IOC(CAAS). - E 24 B s FE W AT, B0 Spr. M 2 B8 ATCC, ZEE A EHEH 7.0 NZP, # T 2 LR
W E R A0 MAR, B EAT D EES A AT E HAMBL 2 2R P LR A EMBEY R BRSO T RXER

© PERFRMEVHFRTHAFRSHES http:/

journals. im. ac. cn



- 186 - WAy ¥ E R 1999 4F 26 (3)
B, EMESHNI0MARO IR F48F  HIEREREXHTARK/AN R DNA H,
B FHFEIENERANEAE. FEEHREE SEXSEFREKRERMAZEHBYH 30min
BERUNEMBERHNEEREER, AEH @SRSREERIALETRHLHRERBFEAR
B YEM 3 FEEIEFE, H AL, oA A 984T B, B A Polaroid 558
.12 S DNARSEEARHMEADS. T HEA-XKABAS. SiHEEHENSTR
R #IGS WS 8 F 35 0 FGPS1490(5'-TG- . MAFBKERIB)RFBREBRNE VD XR
CGGCTGGATCACCTCCTT -3’) #M FGPL132’ <EHHMUEAERDY. S4B EKE
(5 -CCGGGTTTCCCCATTCGG-3"), H3F 2 IGS DNA K/M, 8 IGS ) RFLP %,
MR ERKEGHIFRUMEA. AT PCRY
REiH DNA BAB AT 2 asAEr 2 &R
# Dynazyme. 4 FUSE RS FAMBREEN 2.1 IGS K/

Y1 §§ Alul. Haelll. Hinfl # Mspl 4 Promega 2 LA 5| %1 FGPS1490 ! FGPL132’ i PCR
Gl 195 B B9 32 B 18 A B 165235 IGS
1.2 FHik DNA KA Bl — &7, 51-DNAM Sinl B

1.2.1 PCRYM:. T PCRY MMMEL DNA  YI{E H Marker H 3, IGS K /M E 930~ 1050bp

FARERBGEHTT. SO 2RI ERMA ZE (A 1A). TTHEXS =K EH IGS,
" PCR &M, R EHRMN PCREGHEF B IGS a4 930bp). IGS b(Z4 970bp) Ml IGS
#E PTC200% (BAEA A A MM E#GY  c(#1050bp). LR PERBE a. b ZFAT
HOERERE. B 2uL PCREW#IT 1.5% 3 FHAEHKIGS KEMNHAHESR. I1GS a® 48
BN ET R, IGS (DNA FEKX Hofl K, 835 Bradyrhizobium /& 3 T E AR EH
ANATR G S B MK /MY Marker HOEARE]. EEHB spEbk THEESARAENIE
1.2.2 RPLP4r#7: BL 8pL PCR =¥, &R  XE. IGS ¢ B{UFET B sp. USDA4362 —

SR ERMARBIEARTIRER®: ER 4% 1 MR, R X — NHEH 2 A (deschynomene)
M1 2 3 4 5 6 7M M 1 2 3 4 5 6 7 M & 9 10 11 M

(A) (B)

A1 @A HEME 165-23S IGS rDNA X/ (B 1A) 1 IGS rDNA # Haclll 891 B % (B 1B).
B 1A: L. B. japomicum ATCC10324; 2. B. sp. (Arachisy 2682; 3. B. sp. (Acacia mangium) HAMBI1732; 4. B. sp.
(Arachis)2584; 5. B. sp. (Arachis)009; 6. B. sp. (Arachis)2742; 7. Btai USDA4362. M. Sinl M#J1-DNA
1B: 1. B. sp. (Arachis)(1-4, 8—10): 1:2642(b"); 2. 2746(a); 3. 2682(d); 4. 2714(e); 5. B. japonicum USDAIIQ(b); 6. B.
ligoningense 2281(c); 7. B. japonicum USDAL35(b); 8. 2584(a’); 9. 2742(a’); 10. Spr7-10(f); 11. Brai USDA4362(g). M.

PGEM Marker
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AEMERSHTRLBESHIEFEEK
WfEE R, BEMNEBRAELREFFEIGS
aIGS b H, REMEEILAAEN LEEE
BEEERTIGS b A EREERERTH
£ IGS B
22 IGSHI RFLP 47

B 32 Bk 18 4E IR A T 165-235 1GS
DNA By | 3R VU #h i ) P 33 1 A 26 BARR R
RFLPER(F ). Boe WK MALXE
IGS-RFLP: &Y, 4R Z MM A £ B E
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A% & 7T B &Y IGS-RFLPE &, IGS RFLPHE
RS RRFENSEREEENEX. kaE
—EEAELESE&T LA RERARB
IGS-RFLP A, {13k H &AM AEL BB 2642
SoMMNUEREERE RS ENLEEREA
2724 #2726 B HEIE IGS 28, EHHERE
T 4B i A6 A 8 B MAR4L!. kA
L) 8 51 G 78 4 AR I B 283A LR M E o Y
BB 2764 ., RERWE —EHIRET
2T, THIGS K4, $ERERMEHE.

®2 (BEHEEA165-235 rDNA IGSEIAIE SR HRFLPER

23 1GS rDNA TGS FY #h 85 B 8 ) it 1GS
Kop Alul Haell! HinfT Mspl AR

R japonicum -

ATCC10324' a a a a a 1
USDALL0 a b b a b 2
USDA135 a h b a ¢ 3

B eikanii USDATG a < [ a d 4
B ficoningese 22817 a d c a ¢ 5
B sp. HAMBI1132 a i c b d 6
B sp. HAMBII133 a d £ b c 7
B sp. HAMBII 136 a k a a a 8
B sp. HAMBI2118 a d b b e 9
HAMBI212t

B sp. HAMBIL¢62 a ¢ c f ] 10
B sp. HAMBIL732 a C < d c 13
B sp. HAMBI2120 a e a a a 13
B. sp. (Asachis)

2524 a f b d = 14
2642, 2724, 2726 a e b'" b a I3
2682 # e d b a 16
2714 a e e a g 17
Sprl -2 a h ¢ e d 18
2754, MAR4!1, a e a a f 1%
MARI510, 283A

2584, 2592 b g a e f 20
2576 b € a 2]
009 b 1 f d i 22
2742 b h a a I3 23
Spr7-1G b c f b g 24
NCP2 b € a b a 23
B sp. USDA4362 C | 2 2 h 26
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165-23S IGS rDNA 1) LR & —Fhlg 4] E
WH6~12RZE, HFATE a~ 1R R (LR
2.E1B), BHEM/ AENEZHAREERN
IGS BEEHAMN TR, IEHETHRE, BB
sp. USDA4362 M R4 M8 5 H =8 £ 1
MAARSN MR G - E I EHEA LM
FERE O] B35, W0 IGS rDNA B9 Alul B4 i &
89 a(ATCC10324). f(B. sp. 2524). i(009).
j(HAMBI1136) . #1 Haelll B3 §] & i&% (& 1B)
B d(2682).e(2714) %, Al I 735 & Brén R Hi
R%E,

EHUHAKNRESEELLEEN B sp
(Arachis) B ¥, H IGS-RFLPFE I il & et (%
). BAEERERERSEAUNTE. X5
HMNE HATHIEE L rep-PCRATHE R
W& (HFEX).

2 it

Laguerre 2V A A X R A M| B ¥ B
Japonicum B BR ) 165238 1GS X 8 4 K
rDNA X/ E 900~ 1000bp 2 18], [ # # 45 R ¢
ARAGCHEERBERIHEL. RMH KB
B #k 1GS K PCR 7™ % & 930bp, 1 — Bk 8 #9
IGS rDNA FEA L4 970bp"™, RITWMESR
5z —E. {TRMHRA P4 EE USDA4362
B IGS rDNA B & R4k, & i B U] B S th Rk 3l
5% . 5 Rhizobium leguminosarum S R4 RE
A 8 1GS (1160~ 1400bp) /4 1, 12 1R B & 1Y
IGS E/h 80, B & IGS A MB AR
WA TFERE AR, B japonicum
{RFEAE — T IRNA B TY, M Rhizobium B E
CHE=ZAEND,

BERBEERKELNERRBHTIGSH

B THIRNAKMEMBEEZERRELER
Bt M R DY, K e) #8488 1GS-
| & ¥

Lk mRrt R,

Tt S i i A e A S S S S S S s S S P o P Pt P

AR AR BEAERNRERIS EHLGCRBSFBXREER. FE T RE, 85

1999 £ 26 (3)
RFLPs H % B8 /R 8915 542l 15 B B i,
WEREHRB RN REXARRERLE. Y
165 rRNA HHRER LM ARE 4 BHHE
ERBEEFZET BT B japonicum. T RAPD
Mrep-PCREFRAHETTHELTHEREYE &
ZHREF AR IGS A LUMER R IRAEREL
B AT S ML pRie e

HAl IGS TEEM S K 4r. 5 By %
BIREBEN A, ATHERRLT. 4
EEMKELAEN LS. S+ RXPEIEAY,
AXHERBIUER IGS BEBLREHENYR
e bric.

HiHt AAREBor TEEEFZHREERE
Professor Lindstrom £ 3 Z 5E L 89, R EHHHHA
T. Zewdu 3 & TYEAYHE TR #5 B, 16 iR 5t M
AR AN F IR MBRGEEIRRE 7k
REHE.
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