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Sequence analysis of 16S-23S rDNA intergenic spacer region of
Ralstonia solanacearum strains from 12 host plants

She Xiaoman'**, He Zifu', Li Huaping®, Yu Hao'

(1. Institute of Plant Protection, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2. College of Natural Resources and Environment , South China Agricultural University, Guangzhou 510642, China)

Abstract The 16S-23S rDNA internal transcribed spacer sequences (ITSs) were amplified by PCR from 21 strains
of Ralstonia solanacearum isolated from tomato, eggplant, tobacco, capsicum, Ipomoea aquatica, Kaempferia
galangal , ginger, potato, peanut, chrysanthemum, Morus alba and patchouli in Guangdong Province. The ITSs of
20 among the 21 strains, except the strain HZ-1, were determined to be 503 bp in length, and their sequence simi-
larity ranged from 99.2% to 100%. The ITS of HZ-1 was determined to be 498 bp in length, and the sequence
similarity between HZ-1 and the other 20 strains ranged from 95.4% to 95.6%. These results indicated that 16S-
23S rDNA ITSs of R. solanacearum isolated from 12 host plants were highly conserved. Phylogenetic analysis
showed that the strain HZ-1 was clustered in the division 2 of R. solanacearum , while the other 20 strains in the
division 1 of R. solanacearum .
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(division) MXS I, F34b, 70 F R Gtk 3 ik vl L
B2 T 40 BT X 40 Sk 2 PN 4 ( Asiaticum) | 38 P 4
(Americanum) FIAE P 2H ( African subdivision) &
AR P, 2R S R R R AR IR TA
B2 — 1 aR,

XFFAEFR R RE XD E G A FERRIER, JUH
SN [F) B AR AR R T PR (] R G kAL AE 5 7K
LAETES? FERTBp g R B, A [R] P X g
AEF FAH MR IR A iR B 2 TG T T R A A T 10 33
fEZREEDT ) B 16S rDNA +20 sl fE i
BHRRIGE I 20 28 5 & 48 L 58 1), 16S-23S
rDNA ITS 755 Hra] LIAE D 16S rDNA 551 53t
FRbFE A I, AR S A X R YR T 12 R A AR
WL R G AR AR Y 16S-23S rRNA A
(18] B DX 31 B A0 52 i — 25 AR 33K SR [] 27 32 R YA
PRR B 43 AR AIE L 4 T DA R 20 i 7 ) 2E 345 A0 RN
AL S, AR [ R 1 16 T B R

1 #R5FE

L1 &k

P EARIL 21 Bk, 050 B AT AR AN TR 25 4
Yy, I H TR AR (R D, BTl AR
TR 2,3, 5— A =FRFE DU A M (TTO) AR 7 2k
F.28 CHiFR 3 d, BEHCH I 58 P DBy 41 (0 1Y BT
T,

&1 AHAE 21 DA ERKE R
[ElS RAEH FE IR ENEERRS

7C7-2 Il i I FJ744123
SSF-4 Ly F il N FJ744124
DG-2 R5E i+ I\ FJ744125
LZ-3 FEM i I FJ744126
GY-1 [ FHAL Il EJ744127
GY-2 [SE2 FHAL I FJ744128
RR-1 TN piRa I FJ744129
RR-2 il 1A 0\ FJ]744145
NX-1 P S I FJ744130
NX-5 i S I FJ744131
PY-10 I 23 v FJ744132
GY0501 foE2 e IV FJ744133
HZ1 M T 11 FJ744134
HZ-2 N L I FJ744135
FC-11 Il Loy v FJ744136
CW-1 FH 7 E2 1y FJ744137
CW-10 FH# E2 v FJ744138
YC5 [EES3 (s I\ FJ744139
YC-33 [HEE S s I FJ744140
PC [iEESS EE I FJ744141
MA [HEE S B3] llf FJ]744142

1.2 EHREEA DNA §IRE

#% Boucher U7 P SR UAS HARFE A 24 DNA,
1.3 PCR35|#

FHER A9 16S-23S rDNA ITS 38 514908 ik
1T PCR, HF51 4 . 14931(5'-AGTCGTAACAAGG-
TAGCCGT-3") 1 23r (5-GTGCCAAGGCATC-
CACC-3"), LR51¥¥h Higd TAYE R TR
R 554 B A
1.4 PCR¥8BEK R

DIBRECA) JE R 41 DNA Wit it 479748, PCR
FWAR F (25 (L) & 40K 53 DNA Btk 25 20 ~
25 ng,10XPCR buffer 2. 5 pL.,dNTPs 200 pmol/L,2
A% 0. 4 pmol/L A1 3 U Tag M#(TaKaRa), PCR
Py 94 C BAEME 4 min, ZJ594 CAEME 30 s,
48 ‘CiB“k 30 5,72 CHEMH 1 min, 30 MG, 72 CHx
LKHEA 10 min, PCR RIEEHE L6 (L 374
TE 0. 8B R MR EE L - ik, 4 F ShBER LR R 45t
(SYNGENE 2 5] WUES R /AT HL 1k 435
1.5 FE3&SH

X PCR ¥ 34 3145 ) nfi B 7 R IR T 21 SRR A
16S-23S rDNA ITS #E47 XU , ARAS 4% 1H Ak 42
JF8 I8 X 26 7 50 4331 519 SRR R IR A
.2 4 blood disease bacterium (BDB) B # (£ 2)
1 16S-23S rDNA ITS #47 He 5047 . i FIDN Astar
5.0 R HERG LB .

%2 B59WHFHAE/RKEN BDB EHE
H 16S-23S rDNA ITS 51"

Yl [ S e e FER RS
R. solanacearum R651 I AJ277768
R495 I AJ277850
R133 I AJ277848
R283 1 AJ277777
R367 1 AJ277849
R301 I AJ277769
R285 I AJ277852
NCPPB1331 I AJ277770
R309 I AJ277767
NCPPB2505 1 AJ277853
R576 I AJ277854
R578 I AJ277771
R583 I AJ277772
GMI1000 I NC003295
R276 I AJ277856
R304 I AJ277773
R294 v AJ277774
R288 V AJ277775
R292 V AJ277776
BDB R223 — AJ277851
R780 — AJ277855
R. pickettii MILMO005 — AM501943

D =7 FRREA,
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2.1 PCR # 16S-23S rDNA ITS F5I 4R
N EZ A Y E 519 230 #11 493f 43 1%

I 2 3

2

4 53 6 7 8 8 10 1]

1 500 bp

500 bp

12

13 14 15

21 B R R G B AR HE1T PCR 73, =W
TRAEF IR N 21 A B AR 2 I 41 DNA H 2 fE il
Ty 38 29 590 bp F5 57 R B, 5 HUN A BRI
—HE D,

16 17 18

19 20 2] 22 13

591 bp

1: 100 bp ladder Marker; 2-22: S8F-4., ZCZ-2. LZ-3, DG-2, GY-1. GY-2. HZ-1. HZ-2, NX-1,
NX-3. RR-1. RR-2. GY0301. PY10. YC-5. YC-353. CW-1. CW-10. TC-1. MAFIPC; 23: CK

1 PCR ¥ 21 D EI#k 165-23S rDNA ITS I B ik & R

2.2 16S-23S rDNA ITS B3I D& R

XF 21 ANEEAR PCR =447 80 my il 1y , oK I )3
SERIEATOME AR R HZ-1 P8 B B
KN 586 bp(GenBank % 3% 5. FJ744134) 4b, 1
il 20 DY I BOR/INS R 591 bp(GenBank
B ILE 2), KBRMim 16S rDNA A1 23 rDNA
JFA R HZ-1 89 TTS JFAH R 498 bp, HiAth 20
A ERR TTS JPH1 4K 28 503 bp,

A AR ZE R R L 21 DB RZ 8] TTS ¥ 5141
IPER A 100 % Fedloh 95. 4% Rk HZ-1 5 R.
solanacearum GMI1000 B 16S-23S rDNA ITS /&%)
FELEE R 95, 8%, T Ho M 20 SR KT S S R
solanacearum GMI1000 ) 16S-23S rDNA ITS 41
FRIPEEI R T 99. 2% (55 3), #E— Xt &3, @
Pk HZ-1 5HAh 20 #5046 33~37 bp AEERY
PR 22 S5 TEHAR 20 DR WAk DG-2, HZ-2,

F3 21 BkMAT/RIKHE 16S-23S rDNA ITS B 5 5 AU EE 8

GY-2,RR-1,RR-2,NX-1,NX-5,PY-10,GY0501 #0I
FC-1 ZIA], #i#k GY-1,1.7-3,YC-33,ZCZ-2.MA HI
PC Z 8], LK Hi#kE YC-5,CW-1 Al CW-10 Z [H], H
ITS JF5 3458 4 — 30 AR R 1~4 DA
B2

HRAE 21 A1 R L BOR IR F GenBank 1 22 4
FAR (BLEE P, pickertii 51 T A ) 16S-23S rDNA
ITS, # ] DNAstar {4 R G & W, 45 8 8
N 40 RN R IR R L 2 > BDB B RS 42 4>
MR AT SRR 3 A 3 Hp 5 1 4030 T Ak
AR LIV AV AR R T Li S B AR R K
WX 1558 2 40 S T AR AR AR R T AN IT B AR
XERE T Li AE AR R G X4 25 ) BDB
R A — %, AR 21 ek, BA
FIRk HZ-1 BRAE XA 2, HAY 20 NHEMREBRAEIX
H1E 2,

Z2C7Z-2SSF-4 DG-2 LZ-3 GY-1 GY-2 RR-1 RR-2 NX-1 NX-5PY-10 O(gOYl HZ-1 HZ-2PC-1-1CW-1CW-10 YG-5 YG-33 PC MA ﬁ)l\(;[;
ZCZ-2 99.2 99.8 100 100 99.8 99.8 99.8 99.8 99.8 99.8 99.8 95.4 99.8 99.8 99.6 99.6 99.6 100 100 100 99.8
SSF-4 99.4 99.2 99.2 99.4 99.4 99.4 99.4 99.4 99.4 99.4 95.4 99.4 99.4 99.4 99.4 99.4 99.2 99.2 99.2 99.4
DG-2 99.8 99.8 100 100 100 100 100 100 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
LZ-3 100 99.8 95.8 99.8 99.8 99.8 99.8 99.8 95.4 99.8 99.8 99.6 99.6 99.6 100 100 100 99.8
GY-1 99.8 95.8 99.8 99.8 99.8 99.8 99.8 95.4 99.8 99.8 99.6 99.6 99.6 100 100 100 99.8
GY-2 100 100 100 100 100 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
RR-1 100 100 100 100 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
RR-2 100 100 100 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
NX-1 100 100 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
NX-5 100 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
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ZR3 %
§ GY GMI
ZCZ-2SSF-4 DG-2 LZ-3 GY-1 GY-2 RR-1 RR-2 NX-1 NX-5PY-10 0501 HZ-1 HZ-2PC-1-1CW-1CW-10 YC-5 YC-33 PC  MA e

PY-10 100 95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
GY
0501
HZ-1 95.6 95.6 95.4 95.4 95.4 95.
HZ-2 100 99.8 99.8 99.8 99.
FC-1-1 99.8 99.8 99.8 99.
CW-1 100 100 99.
CW-10 100 99.6 99.6 99.6 99.8
YC-5 99.6 99.6 99.6 99.8
W33 100 100 99.8
PC 100 99.8
MA 99. 8
GMI

1000

95.6 100 100 99.8 99.8 99.8 99.8 99.8 99.8 100
95.
08

o8,
99.

95.4 95.6
99.8 100
99.8 100
99.6 99.8
6
6

[ox T P I e e
DD Y O 0 0

— R288(AJ277775)

— R304(AJ277773)

~ R294(A1277774)

- R292(AJ277776)

* RR-2(FJ744145)

- RR-1(FJ744129)

- PY-10(FJ744132)

- NX-5(FJ744131)

- NX-1(FJ744130)

GY-1(FJ744127)

LZ-3(FJ744126)

MA(FJ744142)

PC(FJ744141) 1
YC-33(FJ744140)

ZCz-2(F1744123)

— FC-1-1(FJ744136)

~ GY-2(FJ744128)

- HZ-2(FJ744135)

~ GY0501(FJ744133)

- DG-2(FJ744125)

Cw-10(FJ744138)

Cw-1(FJ744137)

YC-5(FJ744139)

SSF-4(FJ744124)

R276(AJ277856)

— R223(A1277851) }BDB

L R780(AJ277855)
NCPPB1331(AJ277770)
NCPPB2505(AJ277853)
R309(AJ277767)
R576(AJ277854)

- HZ-1(F1744134)
R578(AJ277771)
R583(AJ277772) 2
RI133(AJ277848)
R301(AJ277769)
R495(AJ277850)
R651(AJ277768)
R283(AJ277777)

[ R285(AJ277852)
1
0

R367(AJ277849)
Ralstonia pickettii( AMS501943)

39

T

2
Nucleotide Substitutions(x100)
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16S-23S rDNA ITS & 1) i) 1 £k 3 & J& 16S
rDNARY 10 550, 1% X 8] 285 A 7 51 19 Sl 2 Fl i
N BN [ A R ) FOAS )RR ) 16S-23S rDNA
ITS e H K JERFI AR BB, Wik, 78
Y 32 R G AL Ao TR S8 L 16S-23S
rDNA ITS [543 7 BA EEMAE.,

ABFSE T T RIE T 12 Fh2F MY 21 BRARH
FIRICHE I 16S-23S rDNA ITS 2 K551, 4 i ik
HZ-1 4k, HiAy 20 NEMREFE S R 503 bp, JF51
[EJAEARLE A 99. 2% ~100% 5 1] HZ-1 B #E B ¥ 51
h 498 bp, 5 HiAth 20 A4 B Kk 8] /9 5 51 A6 8L R
95. 4% ~95. 6%, BT A W EE ITS J37 5 Fr 6 5 i)
tRNAalafll tRNAile #% 1 R T 51 76 4 — B, & B AR
5P, I RIET AR 3 AR 05 BB R FC B
FRIAJE 16S-23S rDNA ITS FEHH 43 45F

ARWFFE 21 A RR AL HZ-1 3Rk A 1 28 Fif
I, 758 %3 GenBank W EHE /K R E A LA Ff
T ERRREAE XA 2 4 S rb AR 20 AT R
Il EAALZEFI ANV , H 5 B & % GenBank B9 il
BHE R IR AR LIV ATV & R R ETE XA
1332, f o] WL, Rk /R R i A A s 5
XA AAFAEXT R EFR . X 5% 16S rDNA 73 M4 5
— 0 AR R R DL — 2 S R U
A& B A0 blood disease bacterium ( BDB) B 16S
rRNA F 177 51 g JBE AR ARL, A B s LA X 4000
BRI 1TS )75, BDB B A B — >33, 7] LUK 3L
5B E R RE T,

XFArE AT R BN S iR R R K
Hikk HZ-1, H 16S-23S rDNA ITS 5 HZ-2 K HAth
TR R G R AR AE AR B R 22 57 RN Z i vk 5
HAth 20 AR IEAF . 16S-23S rDNA ITS £
GEiE AL A3 AT B S R —HED, B HZ-1 # R T
BRER R R X4 2, 1 Hofth 20 DNEARYE TRk E
IRIGTE XA 1, {HI2 B8 Bk A L I S VR R 5 A o ik
(VBT 25 57 S5 A R Tt — 2%
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