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msertion sequemce Ralstonia solanacearum

IS1405 A1 IS5 family HAY 11 {@& IS p% & - {#H maximum parsimony analysis
TG R RIE > 45 BURAE IS5 family HY75{E subgroups : IS1031 -
IS427 ~ ISL2 ~ ISHI1 ~ IS903 #1 IS5 subgroups 5 » IS1405 &> IS5

subgroup © [EINFEEEE A 1SS subgroup #Y IS A EH - 2K HHHEIEFEAY IS »
TR RR A P AL R A 5352 0 8 1S5 subgroup HHHY IS 5 B4 8



A E ARSI A3 S A AH(E] o [S]& 7Y 1S5 subgroup HY IS X & : 1S1405 -
[S1384 ~ IS1051 ~ 1S1479a ~ ISPSMC F1 1S1646 FyRIE w5l ELE > #£
coding region FH[EE FH 51-60% 2 » 5"F1 3" non-coding region HAH [E] &%
% 22-30% % » B 5"l 3" non-coding region A% g EA Y4 B A coding
region  FIJFH 1S1405 #Y 5"F1 3" non-coding region F1ELA 1SS subgroup fi% &
ZEKAIZEE RS » 2%t polymerase chain reaction (PCR)SZFERYS [T
FIFH IS [T B TR [E 3 1Y 26 B R B B AR #EfT PCR $Eby
[ZFE > B A TEEARY 1.1 kb | BRzEfE o SRR 70 cfu/ml F 1.6x10-

3ng/ml - {E¥SEAAEYHIEE > 20 Erwinia A1 Xanthomonas Z£#£7T PCR &2
& - RISl TR/ B > ERIBERIFE 1S1405 3l prasea ey b4l s [+
o WENREEAE - MEARHITIA - WESE 1S1405 R ERE R
EH 0 ATDA 1S1405 2@ species-specific BV AFH] « H FH iR E R
ZHr > DL inverted PCR FIE #£585H &7F 1S1405 HY EcoRI F B2 M 5

I HUSEEEA 151405 BVRXEE R BE > o0 iE EAE 1S1405 1B Tln B A&
REH T > BESRr B M5 LR 5] « 78 HEEAIE (target site ) 43 J71H »
7 FifE 1S1405 Y target site £y CTAG > 55A W F CTAA » &E& DL ERTH]
1S1405 B A & fE B — M1 target site 584 » %1 CTAR R=A 2 G) ; H
HhA A 1S1405 2 LA target site FHIEIEYTT FIFEA > SSYMI{E R LA
target site FHSZAY T IEFE A » BETs IS1405 FEHEERAIE R - ol FI-R[EIRY 5 1E
A HEMUES © 7E 1S1405 i AL B 5 P IELE s > HEYIFE 1S1405 /£
518 5 5"-CCTQ)TBR)CACR)CGCR)TAT6)G(13) TAG-3"HRSFRA 5 4F
IS1405 55 BMF - ARy 5"-AGG)TUHTQ)ATAI)T-3"IFR~FFF -
55 LA 181405 Wilksdy inverted repeat (IR)F51E%a TS5 [F » #&5H PCR F7=0EE
R R &7 151405 YAR[E EcoRI F B » 4 H ([ is01S1405 #%
B3 b2 FiisEFE Ay = ([ is01S1405 BB P51 » HH{EHET T4 - 2
& 1s0IS1405 =751 » A FAEH H Fhlp s E ik PS-CTW31 iR [E A
E% o ZAE7k B E R E E ik PS68 > S5SNI 3 A2 H A B s B B A
PS96 1 PS95 » TEFFIHRESIT » &1 is0IS1405 HUIZEEFF YIS Ky 1,174
bp * 12751 67-1,030 bp Fi& A #EEE R Ry 321 (BRI &E 2 E 751
LR E I R S A PR 2R AT - e tEE > +-E
is0IS1405 FHEIFE H 95%-99% A5 » i Al {KIBIZ G 50 2= 2 - 1
is01S1405 & 57 Fy— ~ —Wi%H > 7E[E—8BPB& 5 IMHIE S K 98-99% » 1
N ESHE IR 5 I HE [E S By 95-97% A + 55— is0IS1405 FFHI7E 29
{37 EAAHE - (BRI 81 1s01S1405 R R EIMAZER 5] - thate
72 WY 150181405 #2751 > 2 AI A E 29 (EfZEE 77 IR 2= ZAEE R
TRV EFE T » 29 (ERXER 73[R ZS B IR T NS > RIIEHE
EE WFARY 150IS1405 BV AG=AERTETLRY - 1A 248 HEE RIS PR
[ « [ » 1E4F isoIS1405 i PCR Ji5Hs 1 F3 bl Aval FEFR &M K Y5,
GERTF > WEIR 1s0IS1405 A& 457 By Aval-1 F1 Aval-2 WifH - 1F Aval-1
BEHME—HH is0IS1405 HEIRIRL R  Aval-2 FEEF I HHEEHY
1s01S1405 p & » AIL{#E A PCR-RFLP By /5= > AT 1s01S1405 FEAXIE 5|
Y82 EAE T R 2B 2K © £F 1s0IS1405 BV i 5 TE » AR B HR
PS-CTW9 #1 PS-ES10 tt L& F @ Aval-1 $H1Y is0IS1405 - HA SR E
BARAN PS68 ~ PS-CTW2S et » RIEJIHFAEA 22 A [F]HY is0IS1405



LAIS1405 Fsirgt » H2KE TEAFEZET LAY 26 HRE IR R ERERE - 2o
EcoRI REH{& #ET TR T IR GG E « REAFEG R BRHVEE - wREE bR
BT A ~ B WK group » A group T E&H TEMANAIRES R EE © B
group HAIE+ (B LA EAVHES R B » B—1{El group FHREEG I HIZ= R
&5 H 251 subgroups (A1-AS 1 B1-B7) » #£ Al subgroup HYEERET » $H[H]
A 1.4 kb ByE R B > DL PCR J7 (s ST Al subgroup HYFE Tl B
ERTE PS68 1Y 1.4 kb 1 % > dn%48y IS1405BF » FFLAL R B 3"ImpEEfE 1S1405
FEANLE 551 bp & ° 5%aT5]+ PSIS-RAL - [th5[-F#1 PSIS-F FL[E A -
HEMREERAETT PCR &Y E - HAEBR Al subgroup AYFTHH R AR
Pebg S 1,181 bp AYTHIAS B » [AI0F - ZE0E S MY E R PS-CTW31 FI1E
. B1 subgroup FEVETE - ERFL[EIHEATY 2 kb EcoRI #4& A BL » aida fy
1S1405 FF > G DAL F B 3"bmEERE 11405 f8 AL 130 {# bp FEAVFH %
5[+ PSIS-RBI » 1 PSIS-F #:[FEI{EH » 5 MIEEEREETT PCR &G
J& > HAER Bl subgroup HYE TR BRI H 1,256 bp IVTEEAR EX
I PCR A=A BRaRIE 5r HE Y AL F B1 subgroups Y&l B B IR ©
DL 1S1405 5"A 3" non-coding region #5a 1 HY5 [F-%f PSIS-F+PSIS-R > o] H—
MERURSRIE AR - LA 1S1405 ERLRIAH B S A B 55 I A B
IS1405BF A1 IS1405FF g%atHy5 7% » aJF]H PCR Jr =R s Al F
B1 WK subgroups > BT AFIFT 1S1405 S F s B A TR A 2 & A A
PREREYTTZ

IS1405 of Ralstonia solanacearum belongs to the IS5 subgroup of IS5 family based
on phylogenetic tree analysis of nucleotide sequences using the maximum
parsimony analysis and comparison of terminal nucleotide sequences. Further
comparison of IS1405 with IS5 subgroup members, such as IS1384, IS1051,
IS1479a, ISPSMC and IS1646, revealed that the nucleotide sequence of coding
region (encodes transposase) shared identity from 51-60%, but the identity of 5"
and 3" non-coding region ranged from 22 to 30%. Oligonucleotide primers (PSIS-F
+ PSIS-R) specific to IS1405 were designed for polymerase chain reaction (PCR)
based on the nucleotide sequence of 5" and 3"non-coding regions. The primers
amplified a 1.1-kb PCR product only from R. solanacearum but not from other
plant pathogenic bacteria, such as Erwinia and Xanthomonas spp. Accordingly,
oligonucleotide primers (PSIS-F + PSIS-R) are specific not only to IS1405 but also
to R. solanacearum. The analysis of flanking sequences of six endogenous
1301514055 of R. solanacearum revealed that IS1405 has a preferred target site,
CTAR(R=A or ), and can transpose 1nto this target site at two different
orientations. Further analysis of the 50-bp flanking sequences of endogenous
IS1405s showed that there are consensus sequence of 5"-
CCTQ)TB)CACB)CGCRTMAT®)G(13) TAG-3" at the left flanking sequence
and that of 5"-AG(3)T(14)T(2)ATA(13)T-3" at the right. In addition, nucleotide
sequence of ten endogenous 1s0IS1405s 1solated from 3 different strains of R.
solanacearum were analyzed. The results indicated that all 1s01S1405s are 1,174 bp
nucleotide long and consisted of one open reading frame encoding a protein of 321
amino acids. The nucleotide sequences were highly conserved and shared 95-99%
identity. Treatment of these IsolS1405s with Aval showed two different restriction
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fragment length polymorphism (RFLP) patterns, Aval-1 and Aval-2 types. Two
types of IS1405s coexist in most strains of R. solanacearum. An internal fragment
of IS1405 was used as a probe to hybridize EcoRI-treated total DNA of R.
solanacearum. The results revealed that strains of R. solanacearum in Taiwan had
an extensive genetic variability. The strains were classified into two distinct groups
based on number of hybridized DNA fragments. The number of hybridized bands
of group A varied from 4 to 7, and that of group B was more than 12. The strains
in each group were further divided into subgroups (A1-AS5 and B1-B7) according
to hybridization patterns. Strains of A1 subgroup had a common 1.4-kb hybridized
DNA fragment. The flanking sequence of IS1405 in 1.4-kb DNA fragment was
determined and used to design a PCR primer, PSIS-RA1. PCR reaction using
PSIS-RA1 and PSIS-F as primers amplified a specific PCR product only from the
strains of A1 subgroup but not from those of other subgroups. The same strategy
was also applied to the strains of B1 subgroup, which contained a common 2-kb
hybridized DNA fragment. PSIS-RB1 was designed based on the flanking
sequence of IS1405 in the fragment. A specific PCR product was amplified only
from strains of B1 subgroup not from those of other subgroups using PSIS-RB1
and PSIS-F as primers.

WS SO TS PORMEE A BT SRR 1S1405 AT IS5 family
R E BRI AR B AR AR R 1S1405 FEY4 (i B 2 A EE 5 5
S3H 1S1405 FEF TR B race 1 ZEFEEFAEIEH 1s0IS1405 FYEETH
is01S1405 FY7E F- 4741 PCR-RFLP (Y 52 B Eids 5 151405 B IS5 family A%
BT 55T 1SS supgroup REIHIZRE FEFIEL % FIF PCR J5 =00l
EHEE 151405 F£ A bR B AR A il A B W5 Iyt (1) 25
TEE R RN R A 1S1405 2 DNA R EE (2) &F I1S1405 2 5t
DNA F E&o3#T (3) IS1405 8 AR5 R AIAES 30T is0lS1405 HYEETE K
FRAEEE 3 (1) is0IS1405 FPalfTEEE (2) is0IS1405 550t (3)
is0IS1405 FIJF PCR-RFLP 4348 LA IS1405 £ 5 R racel S EEFFEE
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