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2-D Quant kit (Amersham Bioscience) )
(
18 cm 3-10 NL, Immobline dry strip, ) IPG
(Bio-Rad
IPGphor (Amersham Bioscience) () ( )
(passive form)
active ) . / TCA %
(form -
rehydration xXg
IPGphor (focusing)
PMSF /
IPG

6M urea, 50 mM Tris-Cl pH
8.8,) 30% (v/v) glycerol, 2% (w.v) SDS, 1% DTT, a trace 2% SDS, 30 mM Tris-Cl pH ) -

(of bromophenol blue
(8.5, 60 Mm DTT

iodoacetamide
IPG . DTT
xg
SDS-PAGE |
2D clean SDS
SDS-PAGE
up (Amersham Bioscience)
SDS-
colloidal CBB G-250 PAGE
("™
0,
40% ) () urea, 2M thio urea, 4%(w/v) CHAPS, 0.7% ASB14, 1%
(methanol, 10% acetic acid (v/v) carrier ampholytes pH 3-10, 65mM DTT, a trace of

bromophenol blue)

10% phosphoric acid, 10% )
(w/v) ammonium sulfate, 20% methanol, 0.12% (w/v) "8
(CBB G-250
epson perfection 4990 (Epson, Japan) -

Image master 2D platenium ver.6 (Amersham




G PL A Tl 90 WS axig CBOS Oy gl N9y (Wi y

... Laurent Gentzbittelc > o ;o 5567 ¢ o 15 Lo o ¢ 2mels dof

M. truncatula  sport-trembl (All species) sport-trembl

Gene Index (MtGI)

carbamidomethyl (C) ! MASCOT

oxidation (M) deamidated (NQ)

MtGI -
cDNA mRNA
( mRNA ) 3’ UTR
primer express v.2 (Applied Biosystem)
q-RT-
real time PCR

blast

.real time q-RT-PCR RNA

Trizol (Invitrogen) RNA

Trizol (Invitrogen)

xg

g

%

xg

Bioscience)

ESI-MS/MS MALDI-MS

L (vv)

Sequencing grade modified trypsin, )

(Promega

10% )

(formic acid, 62.5% acetoniteile, 27.5% H,O

Applied )
MALDI-MS (Biosystem
Applied )
ESI-MS/MS (Biosystem
ESI-MS/MS

Q-Trap (LC)

ESI-MS/MS

(Viridiplantae) MASCOT
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PCR
(Applied Biosystems User

Bulletin #2, http://docs.appliedbiosystems.com/search)

q-RT-PCR
q-RT- ANOVA
PCR
M.
truncatula
RILs F
( )
R.
solanacearum
C )
()
()
()
( )
(2D-PAGE)

RNase
DNA RNA
Nanodrap (Germany)
DNase (Promega) RNA
Agilent RNA RNA
Agilent 2100 Bioanalyzer 600 Nano Kit
(Agilent technologies, Massy, France)
nanodrap DNA RNA
DNA RNA
(Oligo(dt)15) T RT (Promega)
q-RT-PCR
[ cDNA
SYBER green PCR master mix (Applied

Biosystem)

(dissociation step)

ABI 7900 (Applied Biosystem)

(Applied Biosystem) PCR
SDS 2.2
elongation facctor cDNA
PCR . la
cDNA -
q-RT-PCR
SDS 2.2 PCR
- (+ E)= s
cDNA PCR
- . LinReg v.4
I / ]
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position / pl
pH shift
inhibitor ST1-like
/ p! kunitz (Proteinase inhibitor 20)

( )

MALDI-TOF

(Mass finger printing)

ESI-MS/MS
M.
R. truncatula
solanacearum
( )
(MtGI) M. truncatula ESI-MS/MS
( )
M. truncatula
( )
M. NCBI
( ) truncatula

Real time q-RT-PCR

q-RT-PCR cDNA

( )

)
(
Image master 2D platenium ver.6
pl
( )
( )
( )
(mock-
( ) inoculation)
( )
( )
( )
( )
)
peptidyl-prolyl A
pl 8.5 cis-trans isomerase

/
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PR10 ( ) protease inhibitor
dpil
( )
dpil dpi3 peroxidase
dpi
pprg2 ( ) dpi
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M. truncatula (
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( ) (Peroxidase)
( ) (PR-5) (B
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Spot® | Best matching |[Chromosome* MW pl MW(KD) | pl on Inductions ratios postinoculationd IM. truncatula(Accession Identified peptide sequences® Protein [% Coverage®
gene product” (KD)Theoretical | Theoretical | on gel gel - - Number) Score
Susceptible Plant Resistant Plant (MASCOT)
Day 1 Day3 | Dayl Day 3 LC-MS/Mms'
1 |Peptidyl-prolyl cis- ? 18.) 8.3 AR 8.5 - - - - TC127550 FDMSVGGNPAGR-GGES I YGSKFADENF IK-KHTGP 335 41
trans isomerase GILSMANAGPGTNGSQFF I CTAKTEWLDGKHVVFGQ
2 |Peptidyl-prolyl cis- ? 18.1 8.3 AR 8 Absent | Absent | Present [Present TC127550 FADENF IK-VVEGLD IVKE 1EKVGSGSGKTSKPVV 191 22
trans isomerase 1AD
3 |Peptidyl-prolyl cis- ? 18.1 8.3 AR 7.5 | Absent | Absent | Present [Present TC127550 1 lFELFADVTPRTAENFRALCTGEKGVGRSGKPL-F 260 25
trans isomerase IADENFIK
4  [|Proteinase 6 23.4 7.6 Y4.A 8 | Absent | Absent | Present [Present AC122730_2 CPVTVLQDR 40 4
inhibitor 20
5 |Proteinase 6 23.4 v.a Y4.A 7.5 | Absent | Absent | Present [Present AC122730_2 CPVTVLQDR 40 4
inhibitor 20
6 [Kunitz trypsin 3 Yy 5.1 YV 4.8 (4.21+0.18 - 2.01+0.15 - CU019604_15 TCPLDVIR-NPDAIGTPVYFSASGLDY IPTLTDLT 155 46
protease inhibitor I1EIPI1LGSPCNEPK-LAGEHAYE1YSFK-FCPSVP
GVLCAPVGTFVDTDGTK-VMAVGDG IEEPYYVR
7 |PR10 protein ? i 4.5 kA 4.3 11.42+0.09 - 2.39+0.17 - gi| 1616609 GVFNFEDETTSIVAPAR-ALVTDSDNL IPK-VIDAI 523 60
QSIEIVEGNGGAGT IK-TFVEGGETK-LSAGPDGG
S1AK-GDAAPSEEE IK-ALEGYVLANPDY
8  |Pprg2 protein ? Ve 5.A véA | 4.8 [1.6840.13 - 2.78+0.16 - gi| 22266001 M. sativa |GVFTFNDEHVSTVAPAK-V I SAAQSVE I VEGNGGP 219 28
GT IK-TNFVLHK
gi|37542526 T. repens
Cold responsive ? Vi.e 5.A VEA 4.8 |1.68+0.13 - 2.78+0.16 - 102 10
; DADE 1VPK-LTVVEDGK
protein
9 |Peroxidase ? TAY 5.8 T4 5.8 - 2.2540.19 - 3.52+0.20 gi|537317 DTCPNVHS IVR-GLDVVNQIK-VLTGSQGEIR 195 8
M. sativa
10 [Thaumatin-like 5 Yy 5.8 AR 6 - 1.02+0.09 - 3.25%0.12 CU326391 11 GOQTWNLWVYNPGTAMAR-TGCNFDGSGR-ISCTADI 487 40
protein PR-5 NGQCPNELR-TQGGCNNPCTVFK-CHDSYSYPQDD
PTSTFTCPAGSNYK
11 |Molecular 5 80.5 4.9 ALY 4.7 |8.7210.34 - 4.5+0.28 - CT573078 38 EL I SNASDALDK-FEGLTDK-LDSQPELFIHIIPD 450 31
chaperone Hsp90 K-TNNTLTI1 IDSGIGMTK-ADLVNNLGTIAR-DTTG
EALGR-EDQLEYLEER-EVSNEWSLVNK-SLTNDWE
EHLAVK-APFDLFDTK-VFIMDNCEELMPEYLSFV
K-GIVDSEDLPLNISR-FYEAFSK-LGIHEDSQNK
-EGQND1YY I TGESK-AVENSPFLEK-LGLSIDED
IAAEADADMPPLEEADADAEGSK




R. solanacearum .

NCBI.

M. truncatula (MtGI)

M. truncatula (MtGI)

M. truncatula (MtGI).

MASCOT

(ESI-MS/MS)

(ESI-MS/MS)

(ESI-MS/MS).

absent

present
-e
-f
NCBL
-g



R. solanacearum

Susceptible Plant®

Resistant Plant®

R. solanacearum

Protein Score

%

Spot ° Best matching gene product e X . . . - Identified peptide sequencesed MASCOT LC- f
Pre- Inoculation d | Post- Inoculationd [Pre- Inoculationd| Post- Inoculationd |Accession Number MS/MSfe Coverage
R1 Putative uncharacterized protein Absent ++ Absent + gi| 17544951 DTLDVLAK - LINSIVG LYE:E?X\S(ST%DK YLVLSSLIR — FELCFP 311 42
SVFLAEQTSFDSAAAVGDFLGK- GEAIYSDPR DTLDVLAK- YV
R2 Putative uncharacterized protein Absent ++ Absent + gi|17544951  |EEIDNTP FFHLLTHDGNER-LINSIVGLYDGVSQQ DK-YLVLSS 423 44
LIR-QTIIGWTK-FELCFPE L AYETV
R3 Putative uncharacterized protein Absent ++ Absent + gi| 17546446 WHAVEHAVMTVEQR-ALASLAEKQLADAPQIK 79 16
Alkyl hydroperoxide reductase ) FVEVTEQNLK-AGAEVYIVTTDTHFSHK-GTFVINPEGVVKTSE
R4 | (subunit ¢) oxidoreductase protein Absent =+ Absent + 8117548466 VHDNAIAR-AAQYVASNPGQVCPAK 199 35
MLTQEQIAAAQKANLETFFGLTNK-DA QELLAVHTA AVQP
RS aszgl‘i’:t‘go’;‘éi’:gmzfir:)””r'g 1 Absent ++ Absent + gi|17546324 | LAEK-HLYEIFS DTQTEFGKVAETQIAEGSR-NAPAGSESAVA 118 51
P phap LVKSALSAANNAYDSVQK
Polvhvdroxvbutvrate eranule. MLTQEQIAAAQKANLETFFGLTNK-DAQELLAVHTAAV QPL
R6 assoc‘i’a t‘; | r‘;teirf (Phafin) b1 Absent ++ Absent + gi|17546324 | AEKVLAYNRHLYEIFSDTQTEFGKVAETQIAEGSR-SALSA AN 451 56
P phap NAYDSVQK-QAVELAESNFHAAANAASK
R. solanacearum. -a
NCBIL. (ESI-MS/MS) -b
= ++ =+ : Absent = ¢
(ESI-MS/MS). -d
NCBI. MASCOT (ESI-MS/MS) -e



NCBL

M. truncatula (MtGI)

Name

Accession no.

Forward primers

Reverse primers
CACACAATACACACAGCAAAATACAGTAA

Thaumatin-like protein PR-5

CU326391_11

TCAATGGTGTGTTCTTTCAATAAGTTG

Kunitz trypsin protease inhibitor

CU019604_15

GCCCAAATCAGACGAGGTATGT

GAGACTTCCTGCATGAGACACAA

TGCTGCATCAACAAAATGGTTAA

TTTTCAGGACCACCAATACCAAT

Proteinase inhibitor 20 AC122730_2
Peptidyl-prolyl cis-trans isomerase TC127550 TCTTCCTTCCACCGTGTGATC ATTCCAGGACCGGTGTGCTT
Pprg2 protein gi|22266001 CACACCAAAGGTGATGCAGCTC ATGGCCTTGATAAGTCCAGTTCC
Cold responsive protein gi| 37542526 GGAACAGGGTTGGATGAAAGTTT CACTGAAATCTTAACAATGGATCCA
Molecular chaperone Hsp90 CT573078_38 TATTAGATGCAATTTTCTTGACCAGTGT CGAACCAACAACAGTCAACAAATAA
PR10 protein gi| 1616609 CACAGTGGAGAAGATCTCCTTTGA ACAGTAAGCTTTGCAATGGATCCT
Peroxidase TC114533 TAGAGGTCAATGCAGATTCTTCGTT GTTGAGAGTTGGATCGGGATTTC
Elongation factor 1a° gi|217072267 GAGGTTGGTTCGTGAAATTGC CAGCATGGCTCTGGAAACG

real time g-RT- PCR.

Elongation factor la

-a
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M. truncatula

mRNA -

R. solanacearum

a

Spot

Best matching gene product

q-RT-PCR”
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Kunitz trypsin protease inhibitor
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8 Pprg2 protein

Cold responsive protein

1dpi 3 dpi
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a3 o) Ol W adld

e S L
o
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10 Thaumatin-like protein PR-5

als Gl
O L, N WD U O N

uba GALE 53 ¢0F O WY (el
A Sl (5 880 Ly il ) (g pglBa

1 dpi 3 dpi

R. solanacearum. (
mRNA -b
real time q-RT- PCR R. solanacearum M. truncatula

mRNA (< .)




- Laurent Gentzbittele o 0T (o)l Losdom cpal o) o5 357h ) Gl 52 UL 69y 185 Oy sl N9y (w2

R () ()

solanacearum

() 2D-PAGE
SDS
/ ASB14
() ) SDS

R. solanacearum (2D clean up

R4 R3 pH
()
( )
( )
q-RT-PCR pl 3-10 NL
()( ) R. solanacearum
() )
mRNA ( )
) () mRNA () ( )
( )( mRNA ' MRNA
() R6 RI
mRNA A ( )
mRNA ()
¢cDNA T
7 -codon bias ® -intensity
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HSP90

(R-genes) -

LRR(leucine rich repeat)

)

R (

R HSP90 HSP90
Pseudomonas pto
R ( ) syringae

X Rx
N R ( )
( )
() HSP90
()
R RIN4
R RIN4

HSP90-SGT1-RAR1
R LRR SGT1

R HSP90-SGT1-RARI1
SGT1

9 .
-avirulence factor

q-RT-PCR
)
(
q-RT-PCR
( )
QTL OC )
R. QTL
QTL solanacearum
QTL
O )
QTL

8 .o
-Transcription factor
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mRNA
( )

M.
R. solanacearum truncatula
PAMP-

( ) triggered immunity (PTI)

)

(
()
M. (PTI)
truncatula

10 .
-virulence

kunitz
inhibitor ST1-like (Proteinase inhibitor20)
signal P3.0 server
N signal peptide bp
( ) pl
pl

peptidyl-prolyl cis-trans isomerase

()

Al7 M. truncatula

Aphanomyces euteiches

()
RILs
Al7 ) R. solanacearum
(
pl
RILs
F83005.5 )
(
pl
( )
peptidyl-prolyl cis-trans isomerase
/ I pl ( )
AvrRpt2

P. syringae

()

Net phos 2.0 server
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11. Afroz A, Khan MR, Ahsan N, Komatsu S (2009)
Comparative proteomic analysis of bacterial wilt
susceptible and resistant tomato cultivars. Peptides 30:
1600-1607
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as metabolic proteins are regulated in tomato stems
infected with Ralstonia solanacearum. Plant Physiol.
Biochem. 47: 838-846

13. Trapphoff T, Beutner, C, Nichaus, K, Colditz, F
(2009). Induction of Distinct Defence-Associated Protein
Patterns in Aphanomyces euteiches (Oomycota)-Elicited
and —Inoculated Medicago truncatula Cell-Suspension
Cultures: A Proteome and Phosphoproteome Approach.
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