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[ Abstract ]| Objective To investigate the role of type Il secretion system 1 BPSS1395 gene of
Burkholderia pseudomallei ( B. pseudomaller) in promoting the infection of the bacterium in tomato seedlings.
Methods Using Escherichia coli( E. coli) as the control, we infected the roots of tomato seedlings with wide-
type strain B. pseudomallei BPCO06 and detected the presence of the bacteria in the leaves of the plant with
PCR. The localization of B. pseudomallei in tomato leaves was observed with transmission electron
microscopy. At 3, 7, 10, 14, 17 and 21 d after the infection, the leaves of the tomato seedlings were
randomly selected for detecting the intracellular survival of B. pseudomallei. We also compared the results of

infections of the tomato seedlings with the wide-type B. pseudomallet strain BPC0O06, the ABPSS1395 mutant
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strain and the BPSS1395-complemented strain by observing the pathological changes and PCR detection of
bacterial colonization in the leaves on days 14 and 21 following the infection; the proliferation of each strain in
A distinet BPSS1395

gene band could be amplified from the leaves of the tomato seedlings in B. pseudomallei infected group, while

the cells of the leaves was examined by counting the intracellular bacteria. Results

no E. coli-specific band was observed in the control group. Transmission electron microscopy revealed the
presence of B. pseudomallei in the leaves after infection of the roots of the tomato seedlings, and the number of
B. pseudomallei increased over time following the infection. Infection with ABPSS1395 mutant resulted in no
obvious pathologies in the leaves of the tomato seedlings, while the leaves of the seedlings infected with the
wild-type strain BPCO06 and BPSS1395-complemented strain were slightly wilted. Furthermore, no
B. pseudomallei was detected in the leaves of the seedlings following infection with the ABPSS1395 mutant;
the BPSS1395-complemented strain and the wild-type strain showed similar proliferation ability in the leaf
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cells. Conclusion
tomato seedlings.
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LAY T3SST Fl T3SS2 A2 bk Y B J1 9855 , HIK
S Y R Y O %, 3 U ) 8 S JE T By T3SST Al
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AR P A5 R A, 7 [R)— 5T P, o A B T3SST 7E26
S L TR P I T SRR /N U B v BT AL Y B ) BT, 4
75 TISS 1 {2 BT A A 7P B e T
EFITS S T3SST PR R 4t 19 AR 1T, K4y i
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HrpF % 75 A 7 7% PR 70 AR 2% e b i) 20 1 2%
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L P ) [E] 5V (1T 2% 800 bp ) , i B BT A 14 A 114
BAREAE T 0022 S0k 22 ] o ¥ BPSS1395 fv B fil
pET-22b Fiki 43> S BamH 1 F1 Xho 1 WY )5 %4z,
HE AL BRI RA T BL21(DE3) Az 25 4hi i,
FEER Y LB SR b g H BH M TR 7 S B IR,
BAREAE T 022 S0k 23 ] o ¥ BPSS1395 JE[H )7
51 5 [l #h# 4k pUCP28T ] Hind I Fl EcoR 1 Wi Y) J5
SR AL TR T A SRk ABPSS1395 (1)8&Z
A AT AR A, PCR B — 2 %5 4 B4 o
KL TR AR , RIAS [P R c-ABPSS1395

1.2.2 REJARIEREFML G PCR 3 K
HS T (LAO2) Flil TE 77 £ b, AR IR BE Ry 25 °C &
RICHEALTE 16 h, BBEEALHE 8 h, 1555 15 d. KR EF AR bk
BPCO06 . i [ A% ABPSS1395 ol ¥k c-ABPSS1395 il
KM FF B 85 9% xR R, IR IR Y R RN 1x10°,
FEASZIAUIMA 1~2 mL A 5 1 7 2 e A AR &8, 26 2.
815 KJG 4 M Tt F 2 Mm% # 8w, A 15
RO R AR SRS TESS 7,14 .21 RiE
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HIRIEE 1.5 h, 2R 5 SR FE (30% .50% ,70% .90%
100% ) 57K ;100% spur BIRRAIHE S, 70 C il 7 AL 3L,
W R HL(Reichert, SEE) Y)F ;0. 3% IERR G S 4 ]
5 HL R (Philips EM420, 5[5 ) WigE , RER Fo
1.2.4 Faighiint Haifirh R s H g 26
S JE DR I AR AR IR Y 5 R e A 4 1, TR A 3.7
10,14 17 #0121 K, NP 87 X% 3 7o+, ] 10%
THERREVE 1 min, FRHICH K0PV, JCR 4N T
FJa B R ENFE LB A 1,37 C 5% 24 h, LIAS T
MR RS A R . SRR B AR 5 T
RN M1 mL PBS BFEE B EERR BT, Ik &2 LB °F
M ,37 CIHEFE 48 h 5114, RATEENiCHR b IC4H i Ak
Kyt B A RETHER, DIk Gt R 3R T ) 28 RS2 45 2R .
1.2.5 REJHREAERKIMZNE B padssen i
Pk BPCO06 . fik S ik ABPSS1395 Fil [al #p % c-ABPSS1395
ST AHERD T 5 mL LB AR SR 3, T 600 nm %
KIHSGHE w4 OD {624 0. 1,37 CH55%,0.2,
4.6.8.10.12 24 26 .28 .30 32 h g Hy=pr
1.3 it 54

GPIRDIZ D 3 A SR Y ats o, IR A 3
o KM SPSS 20. 0 B A XT £ 4k 17 Student” s £ 5
8¢ ANOVA 7147,

2 #HR

2.1 RREARESRSYGHK T TR

R T RSN IS B A e A R Tt 4l L FRATTHE 1%
10° CFU/mL ) BP FIK i FF B I A 21 2 7 40 1 AR
STMNFESS T .14 21 KRG BUE Y i Fr i) ZE R A 2k 17
PCRKE I o ) FH 2 G 18 A0 K B A A R S 51 40

&1 BPSS1395 ERH IG5 MF 5!

314 F 9 B P (bp)
Ppps L-1 5'-CCCAAGCTTCGCGCATTTGCGCCGCCGTCAG-3" (Hind Il
s (HindII1) BPSS1395 17 {13271 800
P ypssizos L2 5'-GCTCTAGAGCGTACTCCGGCAATAATCGAG-3' (Xba 1)
Prpeciaos R-1 5"-GCTCTAGAGCGCGGACGAGCCCTTGCGC-3" (Xba 1
BPSS1395 (Xba 1) BPSS1395 Z& {3 )% %) 819
Pypssizos R-2 5"-CGCGGATCCCGTCAACGAGTCCATCATC-3" (BamH 1 )
Pypssizos-F 5"-CGGAATTCATGGCTATTTGGTTGAGACGTCCC-3" (EcoR 1)
BPSS1395 870
Pypssizes-R 5'- GCGAAGCTTTCATGCCCGCCCCCCCGCATCCT-3" (HindIll)
Py i F 5'-GAGCGCAACCCTTATCCTTTG-3’
16S rDNA 246
Py .- R 5'-TACTAGCGATTCCGACTTCATGG-3’
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2 000 bp—

1 000 bp—
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500 bp—

870 bp

250 bp—
100 bp—

2 000 bp—
1 000 bp—

750 bp—
500 bp—

250 bp— =246 bp

100 bp— B

AKX BEE A RN ;B E. coli 45 16S rDNA #-m) (M. 474 DL 2000,1: B % 7T X 2. B4 % 14 X 3. B %% 21 £ 4. kB
);C. AR AP AEREERGE TR Foom, REFER(A)FBREM(E), > FTERFAE

1 XBEEEEMERPHEE

PBPSSI395_F/ PBPSSIS95_R $l] PE L'oli_F/ PE ('uli_R J‘\E//f? PCR T}L
B TR B 714 .21 R EIH T R G S B
FHAHEIN 24 DNA SREY 3 ) 870 bp 45 (& 1 A) ,fH
Jek , FEA ) [R] A K AT T R A R 38 AT o] Ay
(E1B) o PAEZIRIEM, &5 IH 1 RE 05 75 7 il 4 B
FERR T EAE

PE— B FA M B 5 A B I AR I e 4
F18 26 01 400 VT 1 A, A BRAE SR e 2 P i 2
AR, HANM 5 , 200 M 45 0 A 52 8 T A Sk g
M AMLEH e B oI BB (181 1 C) o O THRTE
B JEL R A BELE M P 20 A A, FRATT o3 A B
JE RS 3,710 14 (17 21 K S5 BEHL 6 M ik ke e
LR T AR B QTP WS R R S R )
JEJE TR 2 LB S AR AR, X R S IH R RO AT, KBSk
SEL B (1 K50 B A R B A S T (1 2) o B
A5 R UG I T S LT A 0 40 S BEAE M T A
PRI TE .

Log CFU/g M F

307 10 14 17 21
SR (d)

B2 HEEFEBREMERAERESENFEBTY
IEE R

2.2 KB EH A% ABPSSI395 = Mk ¢-ABPSS1395
09 %2

T WiE BPSS1395 7128 S JH i IR AR A Hh AR
F L FRATHIEE T @Btk ABPSS1395, F I ek I ik o|
%%n—Fﬂﬁ%T{ﬁ?gl % PBPSS395L'1/ PBPSSI395R_2 Xﬂ’?ﬁ)’il@%
PREGAIE , W&l 3A , B AL #RAG 2015 P21 29 2 470 bp, 2y
L-BPSS1395-R 4=, i fi B Ak W] A 1 600 bp, & L-R
A, TR MR bR LGB AR R A B Bk 2k T BPSS1395 Ak
R B, fEM AR B, FATTRE BPSS1395 JE[A] [l #h 3|
W RAE T, FHE 1Y P ypssizos-F/ Ppssizos-R 471G [ £M A 1Y
BPSS1395 B f Begkfe 870 bp 45717 (18 3B) , 45 R i
7 [k BPSS1395 JE A R B SEAF7E o

AR, FRATIRAGIN 1 B A AR | RRCERAR AN (B R 28
BIHTETE LB AR R B0 AE K AE O, S5 SR R =%
AR Rt 20 X0 (&1 3C) L ix i BPSS1395 %&
AT Py 5t 2 %o 248 G T TR A (R A1 118 338 G 2 A 5 ) ()
HEBR T BPSS1395 i fif 2 T B S TR0 A5 3 1 M
I 55 1 AT B
2.3 BPSS1395 AR A A TRBEHA L E 54 F 6

EFh

FHZE BLIH B B AR bR R ER PR ABPSS1395 il [al 4k
c-ABPSS1395 53 G T AL A AR BB, 5 21 KA gLt
FIERAE . S5 A IEF A MR AR SR (1) i
SEVFEE SRR AR, JC LR AR | T R R AR A I TG AT AT
FEREMR (B 4 A), 3@t PCR Kl A dk B B 2K 5
JELTRATAE , FESE 14 RN 21 R 3% A A AR ke 10 58 PR 2
AR, TSI Pupsssos L1/ Prpssinos R-2 973, B A2 R
R[] P AR S e 2 4 3 3247 0bp 2571, BE W] B G 28
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2470 bp

250 bp—
100 bp—

2000 bp— S L0
«~1600bp 1000 bp— —870bp
750 bp—>
500 bp—> 0.51

207 =« WT
% ABPSS1395
154 ¢ Complemented

0- —T—T—TTT T T
0 2 46 810122426 28 30 32
Hf [a]/h
B C

A:BPSS1395 & B #rp a9 %58 M 47 (DL 5000) 51: %5 A 4k ;2. 3 4k ; B: BPSS1395 @Ahk g %52 M. 474 (DL 2000) ;1. %
ARG 2 BURAR ;3 B AN C o BF £ 4K BBtk ABPSS1395 A2 14Nk c-ABPSS1395 £ LB itk 33 7k 249 2 K th 2%

B3 REBREE ABPSSI395 B Mk c-ABPSS1395 K% E

5000 bp—
3 000 bp—

x
2000 bp— T 37
1 500 bp— =
o 21
1000 bp— & N
750 bp—

500 bp—

250 bp—

2470 bp

57 --Wr
-& ABPSS1395
4 -« Complemented

[ M e —— S

37 10 14 17 21
JEGRT 1] (d)
B C

AEBRERARBRES 2 ROGEHRDE TR AOBET R a: RE AR D: T A B AR F 09 HAR ;¢ SUR AR ABPSS1395 B 4 64 ML
#sd: =AMk c-ABPSSI395 Bt Mtk BB F 14 R(E)FH 21 (&), R4t A ¥ o9 X FHH 4 PCR AR M. 47
(DL 5000) ;1: AR A2 B R B AR H 43 & F 3k #k ABPSS1395;4: B # @14}k c-ABPSS1395;C. & % 3.7.10,
14 .17 21 XA 4k 3tk ABPSS1395 Fael 44k c-ABPSSI395 9 £ A B A S H vt K i Meg3% s a: P<0.01, Hak
Pk ABPSS1395 bk

4 BPSS1395 R BEEBAREMHHIER

SO EATAE , TAERER AR AURY 3 1 2507, U
ARBIHEAATE (8 4 B) , RIVEEER R A RELE 7 50 4 i
e

TEARBETE R, FATRE— A I T 208 S I T £ 1 A
2 ML PN RS B, RIS 3,710, 14 F 21 K5, 73 5l
BEMILIE U B 7 2L R | B BR PR ABPSS1395 ] #h iR
c-ABPSS1395 JEGLAL i J, HEBR M 7 R0 JC A% W TS
el Bt O 5 U 2 LB S SR, X2 R R

Bt , K BLRBRR ABPSS1395 RIS 3 KA HL
AR BB BRI A7 A, T AE — J i, JL T A A 3 26 S JE
B, SRR LR c-ABPSS1395 AR, 225 A1 Gt
R (P<0.01, K 4C), I BN c-ABPSS1395 #1
S A PR ) 6 oL 1 S B SR I (] ) 2 g 39
PRIV P 38 4 BE 0 A BL (T 4C) o DL B &5 R R W,
BPSS1395 & KA 1) 24 a0 B A 7l 401 7 o A S A
FIHEFHE
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KEIHR LR 20 7. 24 Mb, Be4i i 2 Fh 35 )
F A8 2 0% B IR 2 T3SS il Tess ™,
Hor T3SS 7E28 SuH A B UL 18 F I AE M F IR N A i
FEEAEH . AT T3SST % (1) 3 [ BPSS1395 i B
J5 R SRR AR R B AL S, M i b i
ARG 5 W] 9 2, B W] BPSS1395 7 24 Sy 17 Jk
T R A E AR

B LT XA B e 5 KRR I AR
AALRERRGe N TSy, b B MR EOR > o A FTT R
B, B BB IRA S R BIHRE B R P 3R, K2
AR 7 RIS . RAOTHIRT e 45 R %
B, I8 S JEL T B SRR 35 4t 40 v A I 4 v s A AT
HOFH o 2SS JF TR T AR R RN [ R BR c-ABPSS1395 Yk
AR AT, BETERT 1 4t e rh A 381 28 SLIH R AP AE
(R AEIRYY o P v A 5 | SR AR W S 7 i B 5 AR A
b, FBR R ABPSS1395 J3UL (R 4 I A Fa il 21 288 S g
P AFTE AR AR A, X AT RE 2 R 4 A B 2
M) OPE R G o AEPAH AT PP HEHTIE SR i A R 1)
J7 2, R R A 2 43 T #5 2 ( pathogen-associated molecular
pattern, PAMP ) -fijil & 42 9% ( PAMP-triggered immunity,
PTL) 1 %% I 43 F fih & B % 7% ( effector-triggered
immunity , ETL) 2 A5 BF 55 26 W3, 40 0 4 & /2 — Fi
PAMP , 5% A 7= A B AL > . 5 S Bom
—FE R B0 B 2 o WA ROV 2R I BIAE Y AR A L
PorE E Ryt B, A A T R AR A7, o dR i
N 53 F A& T3SS 43 Wi 5 S8 . 7E T3SS 1Yy
B A THUE 002 RGN RN, W2 w1 3 40
AR ST OPE 2 IR B0, TS ETIEY . ACHIESE By
FHIFE AL 15 RS, 725 B RARKFREEARLR
TR E S R B e h, 4 M -
WS 5%, R Is EO) R P 2R BIH Y PAMP 05
BRAHT PTICY M2 ST T Y T3SS 6 8 J1 8 11 4%
WA BT AL I B AN P YOS e AL BT, Rt
FEATHED 2 S T AT RE A AETE B AAE AR A N 5 Z
HrE,

T3SS B 24 22 [RPAME | E a8 N 71
T2 B B R L o F v, T3SS3 TE S 3 th A Kk 15
FHE A, T3SSI M1 T3SS2 A W BUw A
T3SS2 TS SIH I Al AT W h I RE S 22, Tk T
T3SS1 FERIBRTE 4 0 FRATHE AT o8 A,
WA AE WA R (Bl R B R, KBRT
BPSS1395 FE A, Hifth T3SST it J PR X Bk L i 15 A7 B
W20, H BPSS1395 535 4% B /K IR & 19 BUis B+

HrpF A 5 E [6 8 4, HrpF B hrp ( hypersensitive
reaction and pathogenicity ) £ [K#E 4w 15, M hrp & H &
B2 FBAPEAR ) B B T3SS 1Y 1 B4l B4y, i
—FPRES | B I A ) A P BUR RO . H
H HrpF 25 B 5 IR 458 91 1, JF7E N AR B
JEIE R A TE B 15 LR RE ), X 3208 HipF 25 H
A AR 4 40 B, i T3SS f9R% N B 11 3 A 241
', HrpF 58758 25 5 SO 4 S0% 1 19 8 7805 , B
W] HrpF S48 M) 800 W 0w A 6, g BPSS1395
RES AP ZOwR S THEdE . AP 2P T
BPSS1395 (14 I il 2 0 L T AN E 7 78 i 40 1 - 40
Je AR AN B o B0 B R T3SS AR T
PerE AL WLsh 8 20 B 28, S 2ean i B 2 S
A FI T 2o T TS EA0M, TR TR N A
7503k BPSS1395 45 1] T 245 0 7 7 i 4l -
2 R ) B AR AR

25 BRI S R T 3 B AR —Fh A
IR, R Y B ) 5 T3SST Ry
BPSS1395 JEPRIA 5, ABIESE by 28 5 Jr T T R 2o J
YA AR B A Sh Wy S it 1 S0 E 4 , 1] i
B R B RIS B T TR A TR R

Sk
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