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HPLC High Performance Liquid Chromatography
PAGE PolyAcrylamide Gel Electrophoresis

SDS Sodium Dodecyl Sulfate

TEMED N,N,N"' N' ;Tetramethyl Ethylene Diamine
Tris  Tris (hydroxymethy)aminomethane

XC Xanthomonas campestris
PM SF : Phenylmethylsulfonyl fluoride

Triton X-100 : t-Octyl phenoxypol yethoxyethanol



Type Il secretion

pathway Type |l secretion pathway

Type |l secretion pathway

Type Il secretion pathway GpsG H | J K
cross-linking P.aeruginosa GG
GspH | J
XpsG H J
Ni-NTA XpsG H J
a XpsH-hisg XpsG
b. XpsH-hisg Xps]
XpsJ c. XpsH

XpsG-XpsFhisg X psH



Xps)  XpsG XpsG-XpsH-XpsJ

Abstract

Xanthomonas campestris pv. campestris exports a number of hydrolytic
enzymes to infect plants using type Il secretion pathway. Type Il secretion
pathway is the main termina branch of the general secretion pathway in
gram-negative bacteria for extracellular secretion of toxins and hydrolytic
enzymes. Extracellular secretion of proteins is regarded as a major
virulence mechanism in bacteria infection. In order to resolve the problem
of bacteria infection, the study of type Il secretion pathway is important.

The members of type Il secretion pathway, XpsGHIJK, were assumed
to form pilus-like structure and push secreted proteins through the outer
membrane. In the past, the cross-linking experiment in P. aeruginosa
reveded that GspG could interact with GspH,-l,-J, but the detall
protein-protein interactions among GspG, -H, -1, -J is ill unknown. In
this study, anadysis of the interactions between XpsG, -H, -J in
Xanthomonas campestris pv. campestris by ge filtration and Ni-NTA
affinity chromatography showed that : a. XpsH-hisg could interact with
XpsG; b. XpsH-hisg could interact with XpsJ and change the fractionation
of XpsJ in gd filtration chromatography ; c. XpsH could assist the

formation of XpsG-Xpskhiss complex. These observations suggest that



XpsH could regulate the complex formation of X psG-XpsH-XpsJ.
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Type Il secretion pathway
Vibrio cholerae  Pseudomonas aeruginosa
Aeromonas hydrophila Erwinia

-
chrysanthemi Erwinia carotovora Xanthomonas campestris

12~15
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1
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[15] E Walker box
E autophosphorylation E
ATPease ATP
[16] F
Gsp
O Type pilus prepilin
peptidase G HI1 J K N
signal peptide [8, 17,
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type pilus

[19, 20]

[22]

[21] c.

Type |l secretion pathway pseudopilinsG H

| J K type pilinsN 30

N signal peptide prepilin peptidase
[23] Typell type pilius  Pseudomonas
aeruginosa RIA
[24]

Typell  type pilus

Type |l secretion pathway

J K type

E. cali
K. oxytoca
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type |1 secretion pathway
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Anti-X psG

1/3000

Anti-X psH

1/100

Anti-XpsJ XpsJ 38 58 (SQRGE

AIAQR SERTR AVEEFE) /100

XpsH  xps] C H-hisstag
a .PCR
1 pCPP30FH  pCPP30FJ 1l PSB primer 1 pl
primer( Xho sgite) 8uldNTP(1.25mM) 10 pul 10X Tag
polymerase buffer 1 pl Tag polymerase 10% DM SO

PCR 100l PCR 94 denature 1



52 anneding 1 72 extenson 2 35

PCR 1% agarose gel Qiagengd
extraction kit
b. Ligation
PCR Hind Xho 1% agarose gel
Qiagen gel extraction kit insert pSY P9
Hind Xho 1% agarose gel
Qiagen gel extraction kit vector 3.5 Wl insert
vector 1ul DNA ligase 2 pl 5X DNA ligase buffer
16 ON

(competent cell)

2ml E.coli. IM109 50 ml
ODgy 0.6~0.8 3000 rpm 10
pelet  25ml 100 mM CaCl, buffer
30 3000 rpm 10
pellet  2ml 100 mM CaCl,
buffer fina 40% 100 pl
microtubes -80

(transformation)

10ul ligation product 100 pl



30 4?2  heat shock 45

5 plate 37

(conjugation)
a LB plate helper cdll recipient
cell donor cdl E.coli DH5a pRK2013

km'  XdRif"  IM109(pCPP30-mutant)/Tc'

plate 30
C. Tc Rif

plate

pCPP30FH-his  pCPP30FJhis
XC1717(xpsH knockout)  XC1718(xps] knockout)
(starch plate) XC1701

XC1717  XC1718



XC1701 14 (starch plate)

precleared antibody

200ml XC1717  XC1718 15ml TBSbuffer
12000 rpm 10 min 5ml
50mM antXpsH antXps] 4 OIN
0.3g
(western blot)
SDS PAGE PVDF mini-Trans-Blot Cell
(Bio-Rad) 100V PVDF  (PVDF
PVDF

PVDF transfer buffer

) PVDF membrane 50mlI 6 skim
milk  TBShbuffer 30
PVDF membrane precleared 1

TBS buffer PVDF membrane 4 10



PVDF membrane anti-rabbit

(1/3000) 1 TBSbuffer PVDF
membrane 4 Super Signal Western blotting Kit(
)  PVDF membrane X

rifampicin  tetracyclin ~ 2ml
LB 200ml LB
ODgyy 1.0 10000 rpm 10
12000 rpm 10 min
15 ml lysis buffer

(20mM Tris-HCI pH 8.0 0.2M NaCl 1 mM PMSF)

French Press (18000-20000 Ib/in 1 /24 )34
10000 rpm 10 56000
rpm (Beckman rotor Ti 90)1

2ml 20mM Tris-HCl pH8.0 2 % Triton

X-100 buffer 4 2 ~OIN 30000 rpm

DES2

3m DEB2redn column 5 ml IM NaCl buffer



200 mi DE52
resn 50 mi buffer (20 mM Tris-HCI 1%
Triton x-100) membrane  solublesample 4
O/N resn column flow
through (FT) 50 mi buffer (20 mM
Tris-HCI 1%  Triton x-100) elution buffer
(20 mM Tris-HCI 0.5M NaCl 1%  Triton x-100)

ml 10 5m SDSPAGE western

Superdex HR-200 (size 25m 10-600kDa Pharmacia)
FPLC (50ml)  buffer
0.5 ml/min sample 250m
FPLC retention time 14-40 min 0.5 mi 300 m
-20 OIN 4 12000
rpm 15

25m 1x sample buffer SDS-PAGE

Ni-NTA affinity chromatography



Ni-NTA resn buffer(10 mM imdazole 20 mM Tris-HCI 200
mM NaCl 1% Triton x-100) membrane
solublesample 1 ml Ni-NTA r1§n 4 OIN
resn 10 cm x 1 cm(diameter) column
flow through (FT) 50 ml wash buffer (25 mM
Imidazole 20 mM Tris-HCI 300 mM NaCl 1% Triton
x-100) W1 Wn elution
buffer (500mM Imidazole 20 mM Tris-HCI 300 mM NaCl
1% Triton x-100) 1ml 2
El E2 Wn E1 E2 -20 O/N
( 12000rpm, 15 min)

10 m sample buffer SDS-PAGE western
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XpsH

a. pPCPP30FH-hisg

Ni-NTA affinity chromatography XpsG H J
PCR xpsH
Xho Hind Xho
XpsH His stag pSYP9
C 6 Hidtidine
XpsH-hisg
b. a-amylase
pCPP30FH-his wildtype XC1701
XpsH XC1717 starch plate
XpsH-hisg XC1717 XpsH
a-amylase XC1701
XpsH-hisg XC1717
X psH XC1701

C 6 Hididine



XpsH

C XpsH
19
XpsH pCPP30FH
pCPP30FH-his 14  15kDa

18.2kDa 19 kDa
XpsH

XpsG-hiss  Xpsl-hiss  Xpskhisg

pCPP30 XpsGHIJ Cross-reaction
XC1717 ? xpsH
total lysate
XpsH  XpsH-hisg XpsH
XpsH
XC1701 XpsH

pCPP30FH  pCPP30FH-his

XpsH

XpsG

soluble form membrane form [26]



X pSH-hl Sg

French press
56000rpm soluble
membrane western blot
XpsH-hisg XpsG soluble
form  membrane form membrane form
XpsH-hisg
XpsH-hisg soluble form  membrane form
gel filtration chromatography
XpsG
a.
XpsH-hisg
250 pl ODgol 3.3ml
Superdex HR200 14~40
western ( ) solubleform  XpsH-hisg
15 16 XpsG
co-fractionation soluble form XpsH-hisg
soluble form XpsG



membraneform  XpsH-hisg

a membraneform  XpsH-hisg
25 2126 XpsG
20 21 22 23 24 25
P. aeruginosa
cross-linking GG  GspH
[25]
XC1701 XpsH
@
XpsH-hisg membrane form
gel filtration chromatography
15~19
XpsH gel filtration
chromatography XC1701
(b) XC1701 membrane form
20 21 2 (@ 15-19
XpsH-hisg

XC1701 XpsH XpsG membrane form

15

XpsH



XC1701 membraneform  XpsG
20 21 22 23 24 25
XpsH 20 21 22
membraneform  XpsH  XpsG
(b) XpsG
XpsG-XpsG ~ XpsG-XpsH

Ni-NTA chromatography

form  XpsH XpsG

Ni-NTA affinity chromatography

XpsH-hisg
Ni-NTA
form(b)  XpsH-hisg
control
Ni-NTA
membraneform  XpsH-hisg

XpsH-hiss  XpsG

oluble  membrane

soluble(@d) membrane
XpsG

XpsH XpsG

soluble

XpsG



XpsJ

a. pCPP30FJ-hiss
23

XpsJ
Xps] C Hise-tag
Xc C 6 Histidine Xps}hisg
b. a-amylase
pCPP30FJhis wild type XC1701
Xps] XC1718 starch plate Xpskhisg
XC1718 XpsJ
a-amylase XC1701
Xpsthisg XC1717 XpsJ
XC1701
C. XpsJ XpsH-his
Xps)]  XpsH
Xps] pBBRIMCS5- G
pCPP30FH-his XC1r717

pCPP30FH-his XC1713



Tc Gm
d. XpsJ
XpsJ
24
XC1701 XpsJ
XpsJ XpsH
XpsJ 22 kDa
22.7 kDa
XpsJ
XpsG-hiss  XpsH-hisg  Xpsl-hisg
XpsGHIJ Cross-reaction

XC1718 7?xps] gene total

lysate
Xps] C 6 Hidtidine
lane 7 C 6 Higidine
XpsJ
XpsH-hisg Xps]
lane5 6 XpsH-hisg XpsJ
XpsJ

XpsJ lane5 6



XpsH-hisg XpsJ

XpsH-hisg Xps]
XpsH-hisg XpsJ
XpsH-hisg
XpsJ 1717(pFH-his,pBJ) 1718(pFJ)
2m LB ODgo sample
buffer SDSPAGE  western blot
XpsJ XpsJ
ODgoo
XpsJ
ODgoo
XpsH-hisg ODgo
4.0 XpsJ XpsH-hisg
XpsJ
XpsJ
XpsJ

XpsJ XpsG  XpsH soluble



form XpsJ
membrane ( ) XpsJ N
soluble
solubleform  XpsJ
XpsJ
XpsJ
DESR2
a 250 Wl HR200
14~40 Xps)  XpsG western
( b) solubleform  XpsJ
17 18 30 31 2 33 ?XpsJ
XC1718( c) 32 33
30 31
45 kDa XpsJ
XpsJ 17 18 XpsJ
15 16 XpsG
XpsJ XpsG



XpsH-hiss XpsJ

7 XpsJ
Xps)  XpsG
XpsH-hisg XpsJ
XpsH-hisg XpsG
C )
XpsH-hisg Xps) XpsG

XpsH-hisg  XpsJ

1717(pFH-his,pBJ)

XpsH-hisg Xps)  XpsG
a solubleform  XpsH-hisg
17 18 soluble form XpslJ
15 16 XpsG  XpsH-hiss
XpsH soluble form XpsJ (
b) soluble form
XpsH-hisg XpsJ

XpsH-hisg XpsG- X psH-hisg-XpsJ



Ni-NTA chromatography XpsH

XpsJ-hi X
psJ-hisg PG -

solubleform ~ XpsH-hisg

XpsG
Xps]  XpsG
X psH Xps]  XpsG
xpsH pBBRIMCS5-
pCPP30F Jhis XC1718
XC1717 A xpsH

Ni-NTA affinity chromatography

XpsFhisg-XpsG complex

XpsH XpsG
Xpskhisg
500 mM imidazole
XpsG XpsH Xpsthisg
XpsH Xpskhisg
Xpsthisg-X psH-XpsG

XpsH-hisg Xps]

XpsJ

XpsH-hisg

pCPP30FJhis

XpsH

XpsH

XpsG



solubleform XpsG  XpsH  XpsJ
membrane fo%n 1717(pFH-his, pBJ)

membrane 2% Triton

X-100 DES2
HR200 14~40
western blot ( a) XpsH-hisg
Xps] 16~21 22~26
31~33 XpsJ 16~21
XpsH-hisg XpsJ
XpsH-hisg b
XpsH 19-21 16~18
Xps) XpsH-hisg
19~21 Xps) XpsH-hisg
XpsG soluble form
XpsH-hisg XpsJ membrane
form b
XpsH XpsJ a

XpsG X psH



2 23 24

XpsH-hisg 19~21 Xps) XpsH-hisg
XpsG
Ni-NTA chromatography XpsH
XpsJ-hisg XpsG
Ni-NTA chromatography XpsH
membrane form Xpskhiss  XpsG
membrane form ( ) solubleform ( )
membrane form X psH
XpsG-XpsH- Xpsthisg imidazole
XpsH XpsG X psthisg
XpsH
XpsH-hiss  XpsJ
XpsH Xpskhisg
Ni-NTA X psH X psthise
XpsH  XpsJ
XpsG Ni-NTA
chromatography 1717(pFH-his, pBJ)
1713(pFH-his, pBJ) XpsG

30



XpsH Xpskhisg
) soluble (@) membraneform (b)  XpsJ
X psH-hisg Ni-NTA
XpsG
Xps)  XpsH-hisg

XpsG
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type |l secretion pathway XpsG H
J
Anti-X psG
anti-XpsH  XpsJ
anti-X psH XpsH
XpsH-hisg XC1701 XpsH
XC1701  XpsH
X psH XC1701 XC1717 ?xpsH gene
a-amylase XC1701
XpsH a-amylase
XC1701 XpsH western blot
anti- X psJ Xps]
Xpskhisg XpsJ western
Ni-NTA X psthisg
XpsJ anti-XpsJ

anti-XpsH  anti-XpsJ



XpsH XpsJ XpsG

XpsH  XpsJ western blot
lanel lanel 1990
pseudopilinsPulG H | J K PUlG [27]
type pilus type pili
(mgor pilin) [28]
(minor pilins) [29]
type type  pilus
XpsH  XpsJ minor pseudopilins

type Il secretion pathway

XpsG
major pseudopilins
XpsG H J gel filtration
XpsH-hisg aggregation
XpsH

XC1701
XpsH 20 21 22 XpsG

co-fractionation XpsH XpG

Ni-NTA chromatography



XpsG XpsH-hisg XpsH-hisg

XpsG
gd filtration Ni-NTA chromatography
XpsH-hiss  XpsG
XC1701 XpsG
XpsG-XpsG ~ XpsG-XpsH XpsG-XpsG
XpsG pool XpsG-X psH
XpsH-hisg
XpsJ XpsJ
XpsH
XpsJ XpsJ
XpsJ
gel filtration
solubleform  XpsJ XpsJ
XpsJ

XpsH-hiss;  XpsJ

XpsG

XpsH



XpsJ minor pseudopilins
gd filtration soluble form XpsH-hisg
Xps] a Ni-NTA
chromatography XpsH Xpskhiss  XpsG
XpsH
XpsJ XpsG
Xps) XpsG XpsH XpsJ XpsG
XpsH  Xps]
XpsG XpsG-XpsH-XpsJ
a XpsH  XpsJ
XpsH-XpsJ XpsH XpsG
XpsG-XpsH-XpsJ b. XpsH  XpsG
XpsG-XpsH XpsJ XpsH-XpsG
XpsH XpsG-XpsH-XpsJ c. XpsH
XpsG J XpsH-XpsG  XpsH-XpsJ
XpsH XpsG-XpsHa-X psJ
(n?1) XpsH  XpsJ

XpG-XpsH-Xps)  XpsG-XpsG



XpsH  XpsJ

a XpsG
XpsG
major pseudopilin XpsH  XpsJ XpsG
2000 minor pseudopilin Pull
PulG pili [29]
XpsH  XpsJ XpsG
XpsH  XpsJ XpsG
a
b.
XpsG XpsH  XpsJ
XpsH  XpsJ XpsG
b
C XpsG
XpsH Xps] XpsG XpsG

XpsH XpsJ XpsG



XC1701 XpsH XpsJ
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XC1701

Xcirr

XC1717(pFH-his)

XC1701(pFH-his)

o
.

XC1717(pFH-his) XC1701(pFH-his) o -amylase

XC1717(pFH-his)  XC1701(pFH-his)
30 XC1701 XC1717
a-amy |l ase XC1701 wild

type XC1717 knockout xpsH gene

42



1: XC1701 31- o
50~

2: XC1717

3: XC1717(pFH) 27—

| | 20~

4: XC1717(pFH-his) _ H-his

5: XC1717(pFG-his) 13- A
10

6: XC1716(pFI-his)

7: XC1718(pFJ-his)

XpsH

2ml 30 ODgyy 1.0
100 I 12000 rpm 5 pellet 1 Qu | samplebuffer
SDSPAGE  western



~~
A
7~ —a
g g
L i
S &
-~ 0~
—_— —
~ ©~
— —~ T S M
kDa
-‘ - — H-his
13- - — H
- - — G
XpsH
200ml 1717 pFH-his ODgyo 1.0
French press 56000 rpm
1 membrane 2% Triton X-100 4 2
30000 rpm 1 ( ODggo 1,100
M 1) soluble membraneextract SDSPAGE  western T tota

lysate S soluble M membrane



Fraction No.( 0.5 ml/tube)

kDa 14 15 16 17 18 19 20 2122 23 24 25 262728 29 30 31 32 33 34 35 3637 38 39 40
20-

— H-his

13-

10-

XpsH-his
200ml 1717 pFH-his 56000 rpm
250 pl Superdex HR200 0.5ml
14~40 sample SDSPAGE  western



(a) Fraction No.( 0.5 ml/tube)

kDa 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

— H-his

(b)

kDa

Fraction No.( 0.5 ml/tube)

90+ 15161718 19 20 2122 23 24 2526 27 28 29 30 3132 33 34 3536 3738 39 40

L

—G
XpsH-his
200 ml XC1701 1717 pFH-his 56 0 g
membrane 2 %riton X-100 4 2 30000
rpm 1 : 250 Superdex HR200
0.5ml 14~40 sample SDS
PAGE  western (@ XC1717 pFH-his (b) XC1701
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(@)

1717(pFH-his) 1717(pFH)
kDa S FTWI1Wn E1 E2 S FT W1 Wn El E2
13- - s
13- ERAe —G

(b)

1717(pFH-his) 1717(pFH)

kba M FT W1 Wn El1 E2 M FT WI WnEl E2
—H-hi

13- - _ N —
13_ S~ A —G

Ni-NTA chromatography XpsH-hiss Xps G

400 ml 1717 pFH 1717 pFH-his 56000 rpm
NENTA flow

through(FT) 25 mM imidazole buffer 50 ml 1

ml(W1) 1 mi(Wn) 2 ml 500 mM imidazole buffer (E1

E2) sample SDSPAGE  western (@ solubleform (b)
membrane form
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XC1718(pFJ-his)  XC1701(pFJ-his) o -amylase

XC1718(pFJ-his)  XC1701(pFJ-his)
30 XC1701 XC1718
a-amy |l as e XC1701 wildtype
XC1718 knockout xpsJ gene



XC1701

XC1718

XC1718( pFJ)
XC1718(pBJ)
XC1713( pBJ, pFH-his)
XC1717(pBJ, pFH-his)
XC1718( pFJ-his)
XC1713( pFG-his)
XC1717( pFH-his)

10: XC1716( pFl-his)

100yl 12000 rpm 5

SDS PAGE

western

kba 1 2 3 4 56 7 8910
50-

—H-his

2ml 30
pellet

1 Qu | sample buffer

49



1717( pBJ, pFH-his) 1718( pFJ)
ODsoo 0.77 1.5 2.7 3.74.0 0.8 1.3 2.0 3.6 4.1

__J
-_G

— H-his

20-
13-

XpsH-his XpsJ

1717(pFH-his,pBJ) 1718(pFJ) 2ml LB
ODgoo sample buffer SDSPAGE  western



1701 1718(pFJ)
kDa T S M T S M

19-

13-

XpsJ
200ml  XC1701 1718 pRJ ODgyy 1.0
French press 56000 rpm
1 membrane 2 %riton X-100 4 2
30000 rpm 1 soluble
membraneextract SDSPAGE  western T total lysate S soluble
M: membrane
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(&)
kba T FT El E2 E3E4 E5 E6 E7 ESE9 E10

(b) Fraction No.( 0.5 ml/tube)

kDa 14 151617 18 19 20 21 22 23 24 25 26 2728 29 30 31 32 33 34 35 36 37 38 39 40
27

Fraction No.( 0.5 ml/tube)

kDa E314 1516 17 18 19 20 212223 24 252627 28 2930 31 32 33 34 35 36 37 38 39 40

.
- S -

20
13

XpsJ
200ml XC1718 1718 pFJ 56000 rpm
DES2 a E3
250 Superdex HR200 0.5ml
14~40 sample SDSPAGE  western @
DES2 T total lysate FT flowthrough E elute

() XC1718 pFJ () XC1718
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Fraction No.( 0.5 ml/tube
@ ( )

kDa
27~

(b) Fraction No.( 0.5 ml/tube)

kDa £3 141516 171819 20 21 22 2324 252627 28 29 30 31 323334 35 36 37 38 39

—J

20

—G

3 s 5o

XpsH-his XpsJ
200 ml 1717 pFH-his, pBJ 1717 pRI 56000 rpm
DE52 E3
250 Superdex HR200 0.5ml
14~40 sample SDSPAGE  western

(@ 1717 pFH-his pBJ (b) 1717 pFJ
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1718( pFJ-his, pBH ) 1717( pFJ-his)

kDa S FT W1Wn E1 E2 E3 Jc S FTWI1Wn El E2 E3

-

20-. ' ,_' v ' o : ' 2 —J-his
13- . ‘ —H
: - *
i . & - —
Ni-NTA chromatography XpsH
XpsJ-his6 XpsG
400 ml 1718 pFJ-his, pBH 1717 pFJhis 56000
rpm Ni-NTA flow through(FT)
25 mM imidazole buffer 50 ml 1 ml(W1) 1
ml(Wn) 2 ml 500 mM imidazole buffer (E1 E2) sample

SDS PAGE western



(a) Fraction No.( 0.5 ml/tube)
kDa

E3 14 15 16171819 20 21 222324 25 262728 29 3031 32 33 34 35 36 37 38 39 40

27
e =
20

(b) Fraction No.( 0.5 ml/tube)

kDa

20 F3 14 1516 17 18 1920 21 22 23 24 2526 2728 2930 31 32 33 34 35 36 37 38 39

13-
13-
10-

®

XpsH-his XpsJ
200ml 1717 pFH-his, pBJ 1717 pRI 56000 rpm
membrane 2 %riton X-100 4 2
30000 rpm 1 : DE52
E3 250l Superdex HR200 0.5
ml 14~40 sample SDS PAGE
western @ 1717 pFH-his,pBJ (b) 1717 pRI
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1718( pFJ-his, pBH ) 1717( pFJ-his)

kDa M FT W1VWn E1E2 M FT W1 Wn E1E2 Jc

T Age  vae .

20—+
13—+ .- .
e S — H
13-5 -
iy e —— — G
Ni-NTA chromatography XpsH
XpsJ-hisg XpsG
400 ml 1718 pFXhis, pBH 1717(pFJ-his) 56000 rpm
Ni-NTA flow through
(FT) 25 mM imidazole buffer 50 ml 1 ml(W1)
1 mi(Wn) 2 ml 500 mM imidazole buffer (E1 E2)

sample SDSPAGE  western
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(@)
1717( pFH-his, pBJ) 1713( pFH-his, pBJ)
kDa § FTWIWnEIE2 S FTWIWnEIlE2

13-! — - — H-his
). GRER = = W e — ]
13- g » * G

(b)
1717( pFH-his, pBJ) 1713( pFH-his, pBJ)
kDa MFT WIWnEl E2 MFTWIWnEl E2
13- S ” v ' L
_
20-
13- i i
S P — G
Ni-NTA chromatography XpsH-his Xp s J
400 ml 1717 pFH-his, pBJ 1713 pFH-his, pBJ
56000 rpm Ni-NTA
flow through(FT) 25 mM imidazole buffer 50 mi
1 ml(W1) 1 ml(Wn) 2 ml 500 mM imidazole buffer
(E1 E2) sample SDSPAGE  western (& solubleform

(b) membrane form
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e XpsG ~H -~ J=ZF 914 TS

(a) -0 — 0

G H-J G-H-J
C XpsG
0
(b) . - XpsH
G-H ] G-H-J
+ e . s Xpsl
(c) ‘ . . .
n
G-H H-J G-Hn-J nh>1
XpsG H J
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e XpsH ~ Ty £ 38 h b 4

a. FEXpsGEk G w ¥ AR B A Phic o) EAE B E A

A e by Bk R A A X ACE ST

XpsH J

a XpsG XpsH  XpsJ XpsG

59



TAF

AUk LR T o) E R

]
)

b.

. 5
/temunatm /

XpsH J

XpsH

XpsJ
XpsG

XpsH
XpsJ

b
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o 2

S R O R = IO

XpsH J
XpsH XpsJ XpsG XpsG
XpsH XpsJ XpsG
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1 primer

PSB primer (5-3) CCC AAT ACG CAA ACCGCCTCT
XpsH-(his)s (5-3) CACTTG CTC GAG TGG CGC TGG CGT CCG CAG

Xpsk(his)g (5-3) CACTTGCTCGAGTTG CGC CAC GGC TCCACC
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Relevant characteristics Sour ce/Refer ence

F @& 80dlacZ DM 15 recAl endAl Hanahan(1993)

gyrA96 thi-1 hsdR17(r", m¢”)

supE44 rd Al deoRD (lacZYA-argF)U169

endAl relAl gyrA96 thi-1 hsdR17(r’, m*) Y anisch-perron et al.

red Al supE44 D (lac-proAB) (1985)

(F" traD36 proAB lacl %Z DM 15)
Xanthomonas campestris pv. Campestris
XC1701 Rif' Hu et al. (1992a).
XC1713 XpsG Riff Lee, Meng-Shiunn
XC1717 XpsH™ Rif' Huet al.
XC1716 Xpsl~ Rif' Huet al.
XC1718 XpsJ Riff Huet al.
XC1717(pFH) XpsH * Riff Hu et al
XC1718(pFJ) Xps)* Riff Hu et al
XC1718(pBJ) Xpsd* Gnl this study |
XC1713(pFG-his) XpsG-his" Rif' S.-C.,Chen
XC1717(pFH-his) XpsH-his’ Rif' this study
XC1716(pFI-his) Xpsl-his* Rif' S.-C.,Chen
XC1718(pFJ-his) Xpskhis" Rif" this study
XC1717(pFH-hispBJ)  XpsH-his™ Xpsl* Rif' Gl this study
XC1718(pFJhispBH)  Xpskhis' XpsH *Rif" Gnl this study
Plasmid
pCPP30 Tc', clone vector of XC, Tra Mod" IncP D. W. Bauer

replicon

pCPP30-G xpsG fragment subcloned in pCPP30 Huet al.
pCPP30-H xpsH fragment subcloned in pCPP30 wu, Feng-chang
pCPP30-J xpsJ fragment subcloned in pCPP30 Huet al.
pCPP30-H-his xpsH-his fragment subcloned in pCPP30 this study
pCPP30-Jhis xpsJ-his fragment subcloned in pCPP30 this study
pPBBRIMCS-5 G , clone vector of XC Huet al.
pBBRIMCS-5-H xpsH fragment subcloned in pPBBR1IMCS-5 this study
pBBRIMCS-5-J xps] fragment subcloned in pPBBR1IMCS-5 this study
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LB : 259 LB Broth (MO BIO)

add D.II water to 1L, autoclave immediately
LB : 200 ml LB medium+ 3g agar, autoclaved immediately
XOL-starch (&) tryptone 0.625¢g

yeast extract 0.625g
agar 7.59 , add D.II water to 240 ml, autoclaved
(b) K2HPO4 0.359
KH2POq4 0.1g
(NH4)2S04 0.5g
MnCh 0.0005¢g
MgChk-6H,O 0.05g
potato starch 10g ,add D.Il water to 250ml boiling,
autoclaved
(c) FeSO4-7H,0 0.005g, add D.Il water tol0ml,
filter-sterilized through 0.22nm filter ® Mix(A)(B)(C)

Ampicilin (Amp)
Stock: 100 mg/ml in D.Il water, passed through 0.22mm filter, stored at -20
Working: 35-50mgy/ml

Kanamycin (Km)
Stock: 50 mg/ml in D.II water, passed through 0.22mm filter, stored at -20
Working: 50ng/ml

Tetracyclin (Tc)
Stock: 12.5 mg/ml in 50% EtOH, passed through 0.22mm filter, stored at -20
Working: 12.5-15 ng/ml

Rifampicin (Rif)
Stock: 10 mg/ml in DMF( dimethylformamide), passed through 0.22 mm
filter, stored a 4 , avoid light
Working: 1mg/100 mi

Gentamycin(Gm)

Stock: 10 mg/ml in D.1I water, passed through 0.22 mm filter, stored at 4
Working: 10 ng /100 ml
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SDS-PAGE

2X SDS sample buffer: Tris-HCI (0.5M,pH 6.8) 1mi
10% SDS 2ml(2%)
1.25M DTT 0.5ml(1/20)
100% glycerol Imi
Bromophenol blue 0.5ml (0.002%)
add D.II water to final volume 10ml

13.8% SDS-PAGE(resolving gdl): 30% acrylamide-bis acrylamide(29:1) 1.85ml

1.5M Tris-HCI, pH8.8 Iml
10% SDS 0.04ml
1.5% ammonium persulfate 0.5ml
D.Il water 0.6ml
TEMED 0.0002ml

Final volume 4ml

Stacking gel : 30% acrylamide-bis acrylamide(29:1) 0.25ml

0.5M Tris-HCl, pH6.8 0.5ml
10% SDS 0.02ml
1.5% ammonium persulfate 0.1ml
D.Il water 1.03ml
TEMED 0.0002ml

Final volume 2ml

Electro buffer: Tris-base 39
Glycine 14.4g
SDS 1g add D.II water to final volume 1L
Western blot
Transfer buffer: Tris-base 9.1¢g
Glycine 43.29g
M ethanol 600ml add D.lII water to final volume 3L

TBS buffer : 0.5M Tris-HCI, pH7.5 20mi
NaCl 99 add D.II water to final volume 1L

Blocking buffer: add 3 g non-fat milk powder to 50 ml TBS buffer
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5 HPLC

Y=4.98129-0.11077X Superdex 200 HR
10/30(Pharmacia) 20mM Tris-HCI pH 8.0 250mM NaCl
280nm 0.5 ml

30

Y=4R129-011077* X

Apofomin(d43 kD)
a .

254
Batar A lasa?00 kD)

Borine saum abunin (GO kX

Cartronic anhs drea 29 L[

Log(molecular weight)

1.5 4
Orvtodhimone CEl2 K
10 |
.
T T T T v T M ‘T ‘T e "I
2 > Ra! 2 = R 32 S| '

Retention Time(minutes)
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