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DOC Deoxycholic acid

HPLC High Performance Liquid Chromatography
PAGE PolyAcrylamide Gel Electrophoresis

SDS Sodium Dodecyl Sulfate

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

XC Xanthomonas campestris

PMSF: Phenylmethylsulfonyl fluoride
DCPIP: 2,6-Dichlorophenol idophenol sodium salt
PMS: phenazine methosulfate
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Abstract

There are four subcellular compartments including the outer membrane, periplasm,
inner membrane and cytoplasm in the Gram-negative bacteria. The ability to secrete
extracdlular proteinsis critical for the infectivity of pathogenic bacteria Severd
distinct routes have evolved for this purpose in various bacteria. The type Il secretion
pathway (adso known as the generd secretory pathway; GSP) is one of such system
that widdly distributed among bacteria. In Xanthomonas campestris pv. campestris, the
apparatus of GSP possess XpsE, F, G, H, I, J, K, L, M, N and D proteins. XpsG, a
protein of 143 amino acid resdues, isamagor component for assembly of the proposed
pseudopilin structure that spans both inner and outer membranes. Our previous studies
showed that XpsG exists as soluble form (SF) and membrane form (MF)
smultaneoudy in cell. Soluble form, originate from cytoplasm, periplasm, or both
compartments, was e uted as multimer (MW > 669 kDa) based upon gel-filtration
chromatography in the absence of detergent. Membrane form was eluted as smdler
complex (MW 200 kDa) or dimer depends on the detergent applied. Interestingly,
overproduction of XpsG conferred the detection of multimer form in the extracd lular
fraction, suggeting its formation under physiological condition. Such a multimer form
may represent a pseudopilin structure protruded out from the outer membrane and
truncated due to its overlength. To further characterize the XpsG proteins, severd point
mutations targeted on the conserved aspartic acid residues were generated. Among
them, the plasmid-expressed D70E, D121E, D128E and D139E could functiona
complement XC1713, achromosoma xpsG mutant, for exportation of a-amylase. The
only exception was D103E. Furthermore, seven amino acid resdues (DHHHHHV)
were introduced between F121 to generate X psG-F120. Overexpression of XpsG-F120
could not complement XC1713, naither did it interfere the protein secretion in wild
type strain (XC1701). Subcdluar fractionation andys's usng sucrose-gradient
technique revealed that XpsG-F120 mainly gppeared in the inner membrane,
digtinctively different from that of wild type XpsG which spans both membranes.
Andyss of the molecular 9ze of XpsG-F120 by gel-filtration chromatography showed
that it was less dissociable by detergent and remained as multimer form (>MW 669
kDa). Moreover, in strains defective elther with xpsH or xpsD genes (XC1717 or
XC1708, respectively), the distribution ratio of XpsG between inner and outer
membrane was changed. This observation suggests that both XpsH and XpsD may
involve in the establishment of pseudopilin structure of XpsG.
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Sec

typelV pili ( Tfp) Type |l pathway
(Sandkvist, 2001b  Wolfgang et al., 2000  Peter J. Chrigtie, 2001)
- (Xanthomonas campestris pv.

campestris)
a-amylase polygalacturonate lyase protease
celulase
(exopolysaccharide)
(Swings and Civerolo, 1993)
type Il pathway
typell 12~15
DNA 12 kb
DNA 11 open reading frames
(ORFs) Klebsiella oxytoca pullulanase

xpsE, F, G, H,I,J, K, L, M,N
D (Dumset al., 1991 Huet al., 1992a)

Typell GspD GspD
Secretins type IV pilus type
1l GspD 12-14 typell
( Bitter et al., 1998
Koster et al., 2000 Caoallinset al., 2001) 1996 Chen
Xanthomonas campestris X psD C (Chen, &
al.,1996) secretins  C N
( Shevchik et d., 1997
Koebnik et a., 2000) PulD
C proteolysis

N C



Nouwen, et al., 2000

Typell GspD
GspS GspD GspD (Koder,
M., etal. 1997 Shevchik, V. E., et al, 1997) type IV pilus
type I RlQ InvG PulS
(Drekeet al., 1997 Daefler and Russel, 1998)
GspD GspN  GspC
GspN Xanthomonas campestris
XpsN XpsD  coprecipitation (Lee, H.-M., et al., 2000)
GspC cross-liking PulD
puD  PulC ( Possot et al., 1999) GspC
GspL GspM ( Possot et al., 2000)
Typell GspO L M
N F E GspO prepilin peptidase  N-methyltransferase ( Hardie, K.
R.,etal, 1996 Shevchik, V. E., et al, 1997) P. aeruginosa XcpA/RID
( GpO family) RIA N  leader sequence
(]VAN (Bdly, M., et al., 1991)
GspL M (Michd et al., 1998)
Xanthomonas campestris pv. campestris XpsN
XpsL  XpsM XpdMN Xps
(XC17433) XpsLMN
XpsL-XpsM  XpsM-XpsN  XpsL-XpsN coprecipitation
XpsN  XpsL-XpsM (Lee, H.-M., et al.,
2001) GspF transmembrane domain GspE
GspL (Bdl et al.,
1999) GspE ATPase
GspGHIJK Aili-like ( Sandkvist et al.,
2000)
GspGHIJK typelV pili  subunits

RIA N



20-30 signal peptidase signal peptide

RIA RIA typelV pili
GspGHIJK pseudopilins type IV pilins
GspGHIJK pili-like
E. coli K.oxytoca typell PUlG

(Sauvonnet et al., 2000)

GspGHIJK pili-like
2001 type IV pili k122-4 @0 hilin
4 B-shet 1 o -hdix
pilin " "(turn)  pilus (Keizer et al, 2001)
P. aeruginosa
cross-linking GpG GspH | J (Luet al., 1997)
Sauvonnet Pull
PuJ PukK (Sauvonnet et al.,
2000) Nesseriagonorrhoeae  typelV pili ( Tfp) pili
RIE RIE RID RIF
AIQ pili RIT pili
RIF
(Wolfgang et al, 2000) GspGHIJ
XcpU-W(GspH-J) XcpT(GspG)
25%~6.25%(Strom et al,1991) type I pseudopilins
type IV pili
Sauvonnet PUG
XcpT(GspG) pseudopilins
XpsG
XpsG 143 type Il
pili-like XpsG

XpsG
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XC1701 ( )

( ) XpsG
XpsG multimer dimmer XpsG
XpsG XpsG
XpsG
70 103 121 128 139 Aspartate(D)
glutamate(E) D70E DI121E DI128E D139E XC1713
D103E
XpsG
Ni-NTA
69 100 120 7
(DHHHHHV) F120-17
XpsG
XpsG
XpsG
XpsG
XpSs XpsG
xpsH  xpsD (XC1717 XC1708)
XpsG

XpsG XpsH  XpsD
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Amylase
XpsD ( N C ):

GeneEditor™ in vitro site-dir ected mutagenesis system (Promeg
Ampicilin resstance
Ampicilin resistance

resistance GeneEditor'” Antibiotic sdection Mix
primer:
XpsG-L69V: 5 -GAACTTCCAGGTCGACACGGG-3
XpsG-F120V: 5 -CAAACCGGTCGACCTCAACGACC-3

(1) Primer 5 -Phosphorylation:  25m primer

(100 pmol) kinase 10x buffer 2.5ul T, polynucleotide kinase 5 units
ATP 25mM 25m 37 30
70 10 kinase
-20 Anneding

(2) Annealing reaction: sSDNA 5m Top select oligonucleotide 1mi
phosphorylated mutagenic oligonucleotide (100 pmol/25n1)1m
annealing 10x buffer 2m 20

75 5 (20-30 )
synthesis 10x buffer 3.5m 2.5mM dNTPs
6m T, DNA polymerase 10 units T, DNA ligase 2 units 10x BSA
2m 37 mutant strand synthesis
ligation ( Top select oligonucleotide primer
f1 origin )



(3) Transformation to BMH71-18 mutS anneding  DNA
10m 100m BMH71-18 mutS competent cell
60 42 45-50 2
900m LB medium 37 2~3 (
) 4ml LB medium  100m GeneEditor™ Antibiotic
selection Mix 37
(4) Transformation to IM109: CLONTECH Nucleospin Plus Plasmid
Miniprep Kit 1 agarose gel
5m 100ul IM 109 competent cell 30
42 2 45 5
125my/ml Ampicilin -~ 100m GeneEditor™ Antibiotic selection Mix
37 O/N
(5) 5ml LB broth 37 OIN
insert
(6) Enzyme digestion 10m plasmid 3
BamHI Hindlll  0.5mM 10x BSA Inl 10x NEB Buffer1ml
PCR H,O 4m 37 1 agarose gd

(7) DNA sequencing

4. XpsG
(2 (prepare vector) : CLONTECH Nucleospin Plus
Plasmid Miniprep Kit DH5a /pCPP30-FG 1 agarosegd
plasmid (pCPP30-FG) BamHI
Hindlll  enzyme digestion 1 agarosegd DNA
CLONTECH GEL EXTRATION Kit 7.5kb

(2) prepare insert DNA (mutant
DNA/pBIUKS) Bam HI Hind 111 DNA 1

13



agarose gd DNA CLONTECH GEL EXTRATION Kit

790bp  insart
(3) ligation 10m insert(mutant DNA)  vector
(pCPP30)=1:1 T,DNA ligase Iml  10x T, DNA ligase buffer
ImM 16 OIN
(4) transformation to JIM1009: ligation 10m plasmid
50m IM109 competent cell 30
42 2 45 ( 3 ) 5

Tetracyclin(15myml) LB plate 37 OIN

5. XpsG
(2 (pCPP30-mutant DNA)
BamH | Hind 111 Insert Bam HI
Hind I pPET32a ligation JM109
competent cell Sl enzymedigestion
DNA
(2 (PET32a-mutant) sall  enzymedigestion
6.7kb (CIP)ul  viov
10Xbuffer 30 45 1
agarose gel DNA CLONTECH GEL EXTRATION Kit

(3) primer: sal-Hig(+):5 -TCGACCACCATCATCATCATG-3
sal-His(-): 5 -TCGACATGATGATGATGGTGG-3 100ul
100 10 4
Inser |7 insr (2 ligation
JM 109 competent cell DNA sequencing
(5) pPET 32a-mutant-17 BamH | Hind 111 pCPP30
pPCPP30-mutant-17

14



6. (Conjugation):

(1) Heper cdl(H) E.coli DH5a (pRK2013) Km(50mg/ml) LB
plate
(2) recipient cell (XC1701;XC1713 knockout strain mutant)
Rif(100my/ml) LB plate
(3) donor cdl(D) IM109/pCPP30-mutant Tetracyclin(15my/ml)
LB plate
(4) LB plate Helper cell donorcell LB plate
( ) recipient cell Helper cell donor cell
plaae 30 24
(5) Rif  Teracyclin LB plate
30 35
Rif Teracyclin LB plate 30 OIN
starch plate
D
7.
XC1713(xpsG knockout)
(starch plate) XC1701
XC1713
8.

XC1701 (starch plate)
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9. (Western Blot)
(1) 13.8 SDS-PAGE

(2) sample  sample buffer 5 loading
polyacrylamide gel 125V
(3 gd transfer buffer
3
(4) Trandfer: ge PVDF mini-Trans-Blot Cell
(Bio-Rad) 100V (PVDF PVDF
PVDF transfer buffer )
(5) Blotting: PVDF 50ml TBS buffer (3 skim milk)
4
(6) I"“Ab:  PVDF 5ml TBSbuffer (3 skim
milk) 1.7m XpsG Ab(1/3000) 1.7m XpsD Ab(1/3000)
(7)wash:  TBS buffer PVDF 4
(8) 2" —Ab:  PVDF TBShuffer ( 3 skim
milk) 1.7m anti-rabbit Ab(1/3000)
(9) wash: step 6
(10) SuperSignal Western blotting Kit
11 PVDF
5 X
10. (o -amylase western blot)
(1) 2mi 100ul  12000rpm 5
pellet
(2 Pdlet 10 matose XOL 3ml

XOL 0.4% maltose
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(3) ODgyp 1.0~1.2 1ml
800 ul
43 ul sample buffer
pellet 1ml
pellet 60 ul sample buffer
(4) western-blot
11.
30
200ml LB

10000 rpm 10 min
12000 rpm 10 min

0.1~0.2 175rpm
12000rpm 5
720 ul TCA
(extracellular)
2
(cdlular)
amylase
rifampicin  tetracyclin 2ml LB

lysis buffer (20 mM Tris-HCI pH 8.0 1 mM PMSF 0.1 mM

DTT) French Press (18000-20000 Ib/in 1 /24
)3~4 12000 rpm 10 min
(56000 rpm 60 min)
2ml 20mM Tris-HCl pH8.0 0.5% DOC
2 % Triton X-100 buffer 4 2 (30000
rpm 60 min)
12. (gel filtration chromatography)
Superdex HR-200 (size 25ml 10-600kDa Pharmacia)
HPLC (50ml)  buffer
0.5 ml/min sample 200 HPLC
retention time 14-38 min 0.5ml 300

-20

(12000rpm, 15 min)

25M SDS-PAGE 1x sample buffer
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SDS-PAGE
13. (sucrose gradient sedimentation analysis)
(1) sample : 200ml OD600 1.0~1.2

10000 rpm 10 min
12000 rpm 10 min
lysis buffer (20mM Tris-HCI pH 8.0

1ImM PMSF 0.1mM DTT) French Press
(18000-20000 Ibfin 1 /24 )34 3000
rpm 20 min 12000rpm  1hr
1mi 10 mM Tris-HCI pH8.0
(2 : 61% 54% 46% 39%% 32% 25%
(3) sample
(23000rpm,23hr) 1mi 1 1
200ul  TCA
(4) TCA : 200ul sample TCA 4 30
(TCA 10%) 15
( : =1.1) 5
TCA pellet
(5) pdlet 401 sample buffer
(6) SDH(succinate dehydrogenase)
50 ul 930 ul (50 mM Tris-HClI pH8.0 4 mM
KCN 40 mM succinate) 5 10ul 4mM
DCPIP 10ul 20 mM PMS 600 2

(7)
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14. Ni-NTA affinity chromatography
Ni-NTA resn extraction buffer(1% triton x-100 20 mM

Tris-HClI 200 mM NaCl) 1 ml Ni-NTA
resn 4 O/N 10 cm x 1 cm(diameter)
column column
FT(flow throw) 30ml wash buffer(1% triton
x-100 20 mM Tris-HClI 200 mM NaCl 25 mM Imidazole)
W1 W2 elution buffer(1%
triton x-100 20 mM Tris-HCI 200 mM NaCl 250 mM Imidazole)
1ml 4 E1-E4 500m
1ml -20 (12000rpm, 15
min) 10m sample buffer
SDS-PAGE
15. (protein silver stain)

BIO-RAD  Siver dan plus kit
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XpsG-F120 XpsG-L69

XpsG 7 (DHHHHHV)
XpsG
sal | (GTCGAC)
:L69V  F120V L69V  XpsG
69 Leucine vdine F120V 120
Phenlyalanine Vdine ( 2 3
XC1701
(a -amylase)
XC1713 XpsG
LG9V F120V
L69V F120V
XC1713( XC1713/pL69V X C1713/pF120V)
30 O/N XC1701 1713
L69V F120V XC1713
( )
LG9V F120V
L69 F120 7
(DHHHHHV) ( 4 5)
(pCPP30-L69-17 pCPP30-F120-17) XC1713

L6917 F12017 XC1713
PCPP30-L69-17 pCPP30-F120-17
XC1701 XC1701 1713
XC1701
L6917 F120-17 (
L6917 F120-17
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L6917 F120-17

XC1713 2 ml LB broth tota cdl lysate
SDS-PAGE XpsG western blot XC1701 XC1713
total cell lysate XC1713/pCPP30-L69-17
XpsG ( A)  XC1713/pCPP30-F120-17
XpsG XpsG F120-17(
XpsG-F120)( B) L69-17
total cell lysate  western blot
XpsG-F120
XpsG-F120
XpsG
XpsG-F120
a -amylase western blot
XC1701 XC1713 F120-17
XC1701 (XC1701/pCPP30-F120-17) a -amylase
XC1713/pCPP30-F120-17 o -amylase( )
XpsG-F120
XpsG-F120 XpsG
XC1701/pCPP30-F120-17
XC1713/pCPP30-F120-17 (
) ( ) XpsG western blot
XC1713/pCPP30-F120-17 XpsG-F120
XC1701/pCPP30-F120-17 XpsG
XpsG-F120 ( )
XpsG-F120

XpsG-F120
XpsG

21
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XpsG

XpsG 0.5% DOC
XpsG XpsG-F120
XpsG-F120
XC1713/pCPP30-F120-17
Superdex HR-200 0.5%
DOC 1% Triton X-100 4
SDS-PAGE XpsG western blot
DOC  Triton XpsG-F120
retentiontime 15 16 XpsG-F120
22-26 XpsG-F120
( A) 1%
Triton X-100 HR-200 XC1701
XC1701/pF120-17 XpsG western
blot XpsG-F120
retentiontime 15 16 XpsG retention time
18~26 XpsG XpsG-F120 XpsG
( B) XpsG-F120
XpsG XpsG-F120 XpsG
XpsG XpsG-F120
23 (23000rpm 4 )
1mi 10% TCA
SDS-PAGE XpsG western blot OmpA
SDH
XpsG 11-17 23-28
XpsG-F120 13-18 OmpA SDH
XpsG XpsG-F120



X psG-F120

XpsG
( ) ( )
XpsG XpsG
C )
Xps XpsG
XC1701 XpsG
Xps XpsG
Xps XpsG
1ml 10% TCA SDS-PAGE
XpsG western blot XC1717(DH)
XC1708(DD) XpsG XpsG
XpS XpsG
XpsG
XC1701
XpS XC1717(DH) XC1708(DD) XpsG

( B)
XC1717(DH) XC1708(DD) XpsG
XC1717(DH) XC1708(DD)
ORIGIN XC1701 ( )
XC1/701 XC1717 XC1/08 XpsG

XpsH  xpsD XpsG

XC1717  XpsG
XC1717/pFH XpsG
XC1717/pFH XpsG western blot XpsG
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( ) XC1701 XC1717 XC1717/pFH

XC1717/pFH XC1717  XpsG
XC1701 XC1708 pKC118 XpsG XC1717
( )
XpsD 10-12
D C
N (Koebnik et al., 2000) pKC118
XC1708 XpsG
XpsD C N XpsG C
(pCD105) N (pPMH?7) XC1708 totd cell lysate
western blot XC1701 XC1708 XC1713 XpsD-C XpsD-N
XpsG pCD105 XpsD 3%Da pMH7 XpsD
43kDa ( )
pCD105 pMH7 XpsD-C
XpsD-N XC1708 XpsG ( )
XpsG
XC1701 Triton
XpsG western blot
XpsG 24 25 23-25
( A)
XpsG C
His XpsG XC1713( XC1713/pFG(Hisg))
His-tagged XpsG XpsG
Triton X-100
Ni-NTA column Flow throw wash dution
500 m XC1713/pFG Flow
throw wash elution SDS-PAGE
His-tagged XpsG elution His-tagged

XpsG Flow throw wash

24



XC1713/pFG(Hisg) eutionl 26 27kD

( ) XC1713/pFG
XpsG
Xps
Xps
XC1717 XC1708 XpsG XC1701
XpSs XpsG
XC1701 XC1717( DxpsH) XC1718(Dxpsl) XC1721( DxpsK)
XC1714( DxpsM) XC1708( DxpsD) Superdex
HR-200 1% Triton X-100
4 DSPAGE
XpsG western blot XpS
XpsG 19-26 ( A)
0.5% DOC XC1701 XC1716
30 31 ( B)

XpsG XpS
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XpsG

(pili) GspGHIJK N type

IV pilin pseudopilin
1996 Pugdey cross-linking PUG
multimer(dimmer-pentamer)
XpsG (
) multimer ( )  dimmer
XC1713/pCPP30-FG XpsG XpsG
XpsG

XpsG XpsG

XpsG 143 XpsG GspG

N C
XpsG 7 ( DHHHHHV )
Ni-NTA  XpsG
L69V
F120V LG9V 69 Leucine (CTC) valine (GTC)
F120V 120 phenylalanine ( TTC) vaine ( GTC)
Leucine vaine phenylalanine
XpsG ()
7 (DHHHHHV) L69-17 F120-17
XpsG

Type IV pathway

XC170Y pF120-17
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XC1/01

western
L6917  F120-17 XpsG western blot L6917
F120-17 XpsG-F120 XpsG-F120
DOC  Triton XpsG-F120 retentiontime 15 16
XpsG retention time 19~26 ( ) DOC
ionic detergent integral membrane protein
4-6kDa  smal micdles Triton X-100 detergent
integra membrane protein DOC
micelles detergent XpsG-F120
detergent XpsG-F120 aggregate
XpsG-F120 XpsG 120
C XpsG C
XpsG XpsG-F120
XpsG XpsG-F120
XpsG
() XpsG XpsG
( )
XpsG
Ni-NTA column XpsG
XC1713/pFG-Hisg 26 27kDa
XpsG elution-1 XpsG

Ni-NTA column
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P.aeruginosa  XCpA XcpU

XcpU ( Bdly et al., 1992)
cross-linking GspG GspH | J (Lue
al., 1997) GspH | J XpsG
XpsD XpsD 79%Da
XpsH | J 18 15 22kDa
XpsG
Xps XpsK(27kDa)
XpsN(26kDa) Xps

XpsH XpsD XpsG
XC1701 XpsG
XC17433/pFG  XpsG

1996  Pugdy PUlG
PulO Pul
typelV pilin XpsG
XC17433 Xps
pPCpp30-FG XpsG
XpsHIK XpsG
GspG GspH -l -J interaction XpsG

XpsG
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( )

XpsG XC1717(DH)  XC1708(DD)
( ) Xcirol XC1717 XC1708
XpsG ( )
XC1717 XC1708 XpsG
1. XpsH XpsD XpsD
XpsG XpsD
XpsD
XpsG X psH
XpsG XpsH
XpsD XpsH
XpsD XpsD
XpsD XpsH XpsG
XpsD XpsH XpsG
2. XpsH  XpsD : XpsH XpsD
XpsH
XC1708 XpsG N
XpsD (PMH7) C  XpsD (Pcd105) XpsG
XpsG ( )

XpsG
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Relevant characteristics

Sour ce/Reference

BMH71-18
MutS

F @ 80dlacZ DM 15 recAl endAl
gyrA96 thi-1 hsdR17(rc’, m¢*)
supE44 relAl deoRD (lacZYA-argF)U169
endAl relAl gyrA96 thi-1 hsdR17(r", my*)
rel Al supE44 D (lac-proAB)
(F" traD36 proAB laclZ DM 15)

thi supED(lac-proAB) mutS::Tn10

(F" proAB laclZ DM 15)

Xanthomonas campestris pv. Campestris

XC1701
XC1723
XC1722
XC1713
XC1717
XC1716
XC1718
XC1721
XC1712
XC1714
XC1709
XC1708
XC17433

Plasmid
pBluescript
SK~
pCPP30

pCPP30-G
pCPP30-H
pCD105

pET32a
pKC118
pMH7

Rif"
XpsE Rif'
XpsF Rif'
XpsG Riff
XpsH™ Riff
Xpsl~ Riff
XpsJ Rif
XpsK™ Rif'
XpsL™ Rif'
XpsM" Rif
XpsN~ Rif'
XpsD™ Rif'
Rif" XC1701:Tn5

Amp', a phagemid vector; ColE1 replicon
with an f (-) ori

Tc", clone vector of XC, Tra Mod" IncP

replicon

xpsG fragment subcloned in pcpp30
xpsH fragment subcloned in pcpp30
xpsD(D29-428) fragment subcloned

in pcpp30
Amp', clone vector

xpsD fragment subcloned in pcpp30
xpsD(D414-759) fragment subcloned

in pcpp30
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Hanahan(1993)

Yanisch-perron et al.
(1985)

promega

Huet al. (19929)
Leuetal..
Huet al.
Lee, Meng-Shiunn
Huet al.
Huet al.
Huet al.
Huet al.
Huet al.
Lee et al. (2001)
Leeet al. (2000)
Huet al. (1992a)
Huet al. (1992a)

Stratagene

D. W. Bauer
Huet al.

wu, Feng-chang
Chen et d. (1996)
Novagen Co.

Chen et d. (1996)
Chen & 4. (1996)




LB . 259 LB Broth ()
add D.Il water to 1L, autoclave immediately
LB : 200 ml LB medium+ 3g agar, autocdlaved immediately
XOL . (a)tryptone  0.625g
yeast extract 0.625¢
KoHPO,  0.35g
KH2PO, 0. lg
(N H4)2SO4 0.59
MnCl, 0.0005g
MgCl-6H,00.05g
potato starch 10g ,add D.Il water to 490ml, autoclaved
(b)FeSO4-7H20 0.005g, add D.Il water to10ml,
filter- sterilized through 0.22mm filter ® Mix(a)(b)
XOL-starch () tryptone 0.625g
yeast extract 0.6259
agar 7.59 , add D.II water to 240 m, autoclaved
(b) K;HPO4  0.35g
KH,PO, 0. 1g
(N H4)2$O4 0.5g
MnCl, 0.0005g
MgCl-6H,00.05g
potato starch 10g ,
add D.Il water to 250ml bailing, autoclaved
(c) FeSO4-7H20 0.005g, add D.II water tol10ml,
filter-serilized through 0.22nmm filter® Mix(A)(B)(C)

| (Antibiotics)

Ampidcilin (Amp)
Stock: 100 mg/ml in D.II water, passed through 0.22mm filter, Sored at -20
Working: 35-50mg/mi

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

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

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

lysis buffer: 20mM Tris-HCI ,pH 8.0
1 mM PMSF
0.5mM DTT

1% triton buffer(for HPLC): 1% triton x-100
20mM Tris-HCI ,pH 8.0
250mM NaCl

0.5% DOC buffer(for HPLC): 0.5% DOC
20mM Tris-HCI ,pH 8.0
250mM NaCl

sucrose solution:

Conc. Sucrose(g) | H20 (ml)
25% 6.25 18.75
32% 8 17
39% 9.75 15.25
46% 115 135
54% 135 115
61% 15.25 9.75
Ni-NTA column
Extraction buffer: 20mM Tris-HCI ,pH 8.0
1% Triton X-100
200mM  NaCl

Wash buffer:  20mM Tris-HCI ,pH 8.0

1% Triton X-100
200mM NaCl
5mM Imidazole

Elution buffer: 20mM Tris-HCI ,pH 8.0
1% Triton X-100
200mM  NaCl
150mM  Imidazole



SDS-PAGE
2X SDS sample buffer: Tris-HCI (0.5M,pH 6.8) 1ml
10% SDS 2mi (2%0)
1.25M DTT 0.5ml(1/20)
100% glyceral imi
Bromophenol blue 0.5ml (0.002%)
add D.1l water to find volume 10ml

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

1.5M Tris-HCl, pH8.8 Iml
10% SDS 0.04m
1.5% ammonium persulfate 0.5ml
D.l water 0.6ml
TEMED 0.0002ml
Fnd volume 4ml

Stacking gd : 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
Find volume 2ml

Electro buffer: Tris-base 39
Glycine 14.4g
SDS 19 add D.I1 water to find volume 1L
Western blot
Trander buffer: Tris-base 9.1¢g
Glycine 43.29
Methanol 600ml add D.I1 water to find volume 3L

TBS buffer : 0.5M Tris-HCI, pH7.5 20ml

NaCl 99 add D.Il water to find volume 1L



5 HPLC

Y=4.98129-0.11077X Superdex 200 HR 10/30(Pharmacia)
20mM Tris-HCI pH 8.0 250mM NaCl 280nm
05ml
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