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Fig. 1  Electrophoresis analysis of the first and second hiTail PCR products of transformants
M: DIL2000; 14 24 34 44 54 64 7-: The primary hiTail PCR produncts of transformants GX11-6945 GX114107
GX11-6319 GX11-8261 GX11-6388 GX11-6395 GX11-6348;12 22 32 42 52 62 72! The secondary hiTail PCR prod-

ucts of transformants
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2.2 Xam T-DNA Tn5 GC
A 500 bp GC (1 GC 49% ~50%
34.48% GC 47% 13.79% GC 47% ~ 48% 10.34% GC
48% ~49% 20.69% GC 50% ~51% 13.79% GC 51%
6.90% .
29 24
82.8% TnS - GX11-6388 GX11-
6348 GX117301  GX11-6401 24 ~ 160 bp
- GX119622 XANwfvDGL000109 ~ XANwfvDGL000110
1 29 hiTail-PCR GX11
Tab.1 Locations of 29 flanking sequences in genome of Xanthomonas axonopodis pv. Manihotix
(

) Identity

GC

Orientation

Transformants ~ ( Upstream/ ) ) content  of  Prediction of gene function Location of insert
of insertion | K .
downstream) insertion site
Ah-
GX11-6945 99% 196% 48. 60% pD
’ ’ ( Reverse) R Alkylhydroperoxidase Alkylhydroperoxidase AhpD fam—
ily core domain
GX114796 98% /99% 48.70% Nitrate ABC transporter sub— Coding region
( Reverse) . .
strate-binding protein
XANwivDGL000109
XANwfvDGLO00110
GX119622 99% /100% ( Forward) 45.30% EthD Ethyl tert-butyl ether Between the predicted genes
orwar degradation protein EthD XANwfvDGL000109 and XANw-
fvDGLO00110
GX115408 /100 50.90
9% % ( Forward) 0% Pimeloyl- acyl-carrier pro— Thioesterase domain
tein  methyl ester esterase
GX11-8291 100% /96% ( Forward) 49.30% Hypothetical protein Coding region
S1 RNA
GX114107 100% /99 % 49.20%
F d RRibonuclease R
(Forward) fhonuieiease S1 RNA binding domain
Scp
GX11-6319 97% 1100 49.70
% % ( Reverse) % Hypothetical protein SCPHike extracellular protein
domain
I GSPD I i
GX11-8261 99% 199% 49.80% Type 1II secretion system pro—

( Reverse)

tein GspD

Bacterial type II/IIl secretion

system short domain
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1 Continued Tab. 1

( /
) Identity Orientati GC GC
Transformants ~ ( Upstream/ n_en y l_on content  of  Prediction of gene function Location of insert
of insertion | K .
downstream) msertion site
Glucose — 1 — phos—
GX11-6358  100% /100% 47.60% Glucose — 1 — phosphate thy— .
( Forward) . phate thymidylyltransferase do—
midylyltransferase .
main
ASP/ORN
GX11-9607 /100 47.409 Scetylornithi b 1-
9 9% % ( Forward) g cetylomitiine  carbamoy ASP/ORN binding domain
transferase
GX11-9951 100% /100% 51.00% Phosphoenolpyruvate ~ syn— Phosphoenolpyruvate syn—
( Forward) X
thase thase domain
. Pyridine nucleotide
GX11 -6202 8% /100 48.80 Nitrite reductase large sub-
98% /100% ( Reverse) % lt,:lte reductase large su — disulphide oxidoreductase do-
um main
-GX112709  98% /100% 49.10% Nicotinamide nucleotide Nicotinamide nucleo—
( Forward) . .
adenylyltransferase tide adenylyltransferase domain
. B 160 bp
GX11-6388 99% /99% 49.10% Ribosome silencing factor A
( Forward) 160 bp before initiation codon
RsfS
B A
X11 1 1 . stei S as -
GX11-6355 00% /100% ( Reverse) 50.60% Cystathionine beta-synthase . Cysteine synthase A do
main
B b
X11-8282 1 45.90% stathionine beta-dyase do—
GX11-828 99% /100% ( Reverse) 5.90% Cystathionine betadyase .Cyﬂtat ionine beta-dyase do
main
v Vir8
GX11-6395 96% /100% 50.40% TraJ Conjugal transfer pro— Type 1V secretion sys—
( Reverse) . . .
tein Tra] tem protein VirB8 domain
X119341 1 1 47. 1 1
GX1193 00% /100% ( Forward) 7.90% Hypothetical protein Coding region
24 bp
GX11-6348 100% /196% 48.50%
v ’ ( Reverse) ’ Hypothetical protein 24 bp before initiation codon
GX11-8227 100% 45.10% Coding region
Transposase
X11-8201 48.2 ing regi
GX11-820 99% 8.20% Hypothetical protein Coding region
GX114301 99% 49400 NmeAo . Coding region
NmrA family protein
X11 1 48. 1 1 1
GX11-680 99% 8.10% Hypothetical protein Coding region
GX11-7301 98% 43.70% . . . 48 k.)p
Hypothetical protein 48 bp before initiation codon
GX11-8101 99% 53.40% Cellulase .
Cellulase domain
GX11-7812 100% 49.90% Coding region

Hypothetical protein
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1 Continued Tab. 1
( /
) Identity Orientati GC GC
Transformants ~ ( Upstream/ rl.en d 1.01’1 content  of  Prediction of gene function Location of insert
of insertion | . .
downstream) insertion site
v VirB4 Type v ATP
GX114801 99% 49.30% IV secretion system protein VirB4 Type 1V secretion
VirB4 system protein VirB4 domain
GX11-8301 100% 51.80% Hypothetical protein Coding region
111 bp
CX11-6401 9% 50-00% Hypothetical protein 111 bp before initiation codon
29 Tn5 NCBI BLAST 19
10 o 29 BLASTp 24
15 o
Tn5 19
10 9 o
Tn5 9 bp 19
9 bp 18 bp 45 bp ( 2)o
9 bp G C 58% 50% 4
T/C 88% 5 A/T 63% 6 A/G 63% -
48 bp 18 bp 5 1 G 67% 61% (1
1 ) 2 C 63% s G/C 45 41 9
S5 4213891116 17 19 21 23 26 G/C 1%
2 19 9 bp 18 bp

Tab.2 The 9 bp repetitive sequences and its upstream and downstream 18 bp bases of 19 transformants

-8 bp 9 bp 18 bp
Transformants 18 bp upstream sequence 9 bp repeat sequence 18 bp downstream sequence
GX11-6945 CAGCTATCACGTGGCTCA GTGCAAGGA AGCCGGCGTGAGCCGGGA
GX114107 GTGCATGTCACGCAGCTG CCGCAGGAC TATTACCAGTTCGATCCG
GX114796 AAAAATTCCGCAAGGACA ATCCCAAGA CCTACCGCGCGTTTGTCG
GX11-6319 ACATCCGTCGGCTGCACG GTCTGGAGG CGGTCGACGACGACCCGG
GX11-7408 GGGCGGGCTGTTTGCGTT GCATGCGGC CGCCACCCTGCCGCAGGT
GX11-8261 AGACACAGAATACGGATC GTCGTGAGG TTATTGTCCTTATCACGC
GX11-2709 TGCCGCCCCCGGTGGCLG GAATGATCC AGCGCGAAGGCCTGTACC
GX11-9607 GCCCGACGCCGGACTACA TCCTGGATC AGCGCTACATGGACTGGG
GX11-9341 GCCGCTGCGCGTTCGTCT GTCCAAGGG GCACCAGGCGCGTAACAA
GX11-8291 AGGCATCGCCCATGCTGG TGCTGGAAC TGGACCGCAGCGGCCTGC
GX11-6395 GTTGAGATTGTCAGCGTT GTTCCTAAT GGCGATGGCGTCGGCACG
GX1149622 GCATGCGCCGCGCGCCCA ATCCACCGA CGCCGGCCATCGGGATCC
GX11-8282 GCGTGCGGATTTGGAGCG GGCGCTGGG TGAGGGGACTCGCTAATC
GX11-6355 CGCAGCAGAAGGGCTACC AGCTGATCC TGGTGGTTCCGGACAAGA
GX11-9951 CCTGTGGTTGCATGAGCT ACGCCTGGC CGACCTGGCCCGCGTAGG
GX11-6388 GGTACAGGCCTTCGCGCT GGATCATTC CGGCCACCGGGGGCGGCA
GX11-6358 AGCCGCTGGGACGCGGGT ATGCATGGC TGGATACCGGAACGCACC
GX11-6348 AAAGAGATGCATGCTGCA GGATACGAG GTCTCTACAGAACAAGCG
GX11-6202 ATCGCGATATCCAGGACA CGCGCACCA TGATCGATACCGCGCGTA
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T-DNA Insertion Patterns for the Genome of Xanthomonas

axonopodis pv. manihotis Transformants

ZHANG Changzheng' > LIU Jinping' SHI Tao’ LI Chaoping® CHEN Yipeng® HUANG Guixiu®
(1. College of Agronomy Hainan University Haikou Hainan 570228; 2. Environment and Plant Protection Institute

CATAS Haikou Hainan 571101 China)

Abstract: Using high-efficiency thermal asymmetric interlaced PCR ( hiTAIL-PCR) 64 specific fragments of
Xanthomonas axonopodis pv. Manihotis ( Xam) genomic DNA flanked on the T-DNA were successfully amplified

from 30 randomly—-picked Xam transformants. Nineteen transformants had fragments flanked on both borders of T—

DNA and 11 contained fragments flanked on the left border of T-DNA. Analysis showed that the insertion sites

were mainly found in the area with low GC content especially the area with the GC content ranging between

49% 50% ; TnS transposon tended to be inserted into coding region; TnS transposon insertion formed a 9 bp di-

rect repetitive sequence and had no preference in orientation. Among the upstream and downstream of the 9 bp

direct repetitive sequence the sitesof 5 2 1 4 5 6 9 and 11 might play a key role in the transposase rec—

ognition.

Keywords: Manihot esculenta; bacterial blight; T-DNA insertion pattern



