a2 "+? 7Q° #BQK "F2'b Q7 #/QKBM H Q'iB
[2HBM 1H2M +Qbi J "iBM

hQ +Bi2 i?Bb p2 ' bBQM,

J2HBM 1H2M +Qbi J “iBMX a2 "+? 7Q" #BQK “F2'b Q7 #/QKBM H
([@#BQ)X IMBp2'bBid/m ."QBi2i/2H a Mid @ GBHH2 AA- kyyNX 1M:H

> G A/, i2ZH@yy99dk9y
2iiTbh,ffi2HX "+?2Bp2b@Qmp2 i2bX7 fi2H@yy99
am#KBii2/ QM R9 C M kyRy

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X



! Ol %NN& $

($) ! *

I
"# S % & !












"( %" %
% %
) %
' % %
(% o
%$ '
0
% %
$ 3 4
) 5
7
$
! "
> %
%
L)
1%
@I
‘0 % #
@ 3
$ ' #
$ #
%
$1 , $ $
) 1
* ) " #
)
F
$

%

%
(Ill

<< =

%

+$

33

I%Il

# 3
%
%

% % % &

&

%
%
) ?

"%

1%

$

%

0%
Co !

37 '



%

+
|
%
) (%
1 9 )$ 81
I BA
I $%
Al 4
+ @
) B A
@
$ 2?2 = 33 .,%
A (+$B #
|
* $ H
5 -
>
|
I
!
; $
+6 .
1@ %) 5

%

% %

'0
% Il
/
BC)
4
I 3)
H )6
$

%

3)



)$ . 17 >7? "4+ 0% +
?9 $ $ -t
JKKL M NJMO NJPO

7 ?2 A 97 I$ . )
7 + x4 . A( +$  +S.
JKKQ MR MOJ MOO






NN ?!
NJA . !
NJN A

NJJS !

NIJM = |

NJP ?

NM ) $

NM N I'$
NMJ A (
NMM !

NMP /(

NMR $

JN$ " $"
JNN S !
JNJ

JNM = $

JNP =1 $

Py

- O O

NK

NN

NN

NJ

NM

NP

NR

NT

JM

JP

JP

JO

JT

JL



JNR)

JyJsg "

JJIN

JJJ7.!

JIJJIN +

JJJJ -

M 2?1

M N J?+=Al ) ?
M N N $ !
MNJ

MNM ) ? /*)8

MJ )8U)8 $

MJIN ? :

MJJ)8 " $
MJJN 8

MJJJ $

# $$

N /#

J /SI9

JN + . 1'$ /S/9
JJ? '$ I'$
JIN + $ ! $

JJJ 8

M

MN) $

M N N

MNJ J??=A . !$ $

J1*)8

$!

MK
MN
MM
MP
MP
MO
MT
MT
MQ
ML
PK
PN
PM
PM
PM
PP

%&
PT
PT
PT
PL
PL
RK
RN
RJ
RJ

RJ



MNJN ) ! ?

MNJJ 8 !
= 71 3

MNJM 21 (

MJ8 $

MJN

MJJ) $

MJJN '$ $
MJJJ A( ! ! $ 8
MJJIM +

MJJP J??=A

MJJR " !
MJJO . (
MJJT ) ?)8 !
MJM J??2=A . !$ 8)
MIMN) $ .!$ 8)
MJIMJ J? '$  8)
MIMM 21 (
MIMP All | 29 US9
MJMR 21 (
MJP =

P .

PN

PJJ? . I

PJN) $

PINN +

PINJ, $

OP

RJ

RM

oT
oT
0oQ
0oQ
0oQ
0oQ
oL
oL
TK
TK
TN
TN

TJ

QL
LK
LK
LK
LK
LK

LN



PINM " ! . LN

PJJS J? ! LJ
PJJN 21l (

LJ
PJJJ 21 (

LJ
PM )8U)s . ! LP
PMN ) $ LP
PMNN + LP
PMNJ S : LP
PMNM ), ( LR
PMNP )8U)8 . .+ * LR
PMNR + * )8! $ . 1), LR
PMNO ? + LO
PMNT 8 LO
PMNQ 2 S LO
PMNL V . LO
PMJ )8U)8 . ! LQ
PMJN + ..+ )8 . LQ
PMJJ + " | . NKK
PMJM o S ), NKJ
PMJP V L : NKR
PMM ? )8U)8 . | NKQ
PMMN $" )8 $ NKQ
PMMJ D LN ( ! NKL
PP = . NNJ
R,$ $ : +$? NNP

RN) ? /)8 NNP



RJ ! $ .M ?=A . NNR

# $! $$ ($(! #9% )
# 1 $ )"
g %&












J?+=A

? $

?=A 1l

A 87 (
A) (

A?, 3.

A8

A7 !
AD S

>-+/ $

)?
)*N . $

(? (1












WN R












(

! ! ! NR
* N
1RUPDO
$RUWD ZLWK D
SRUWD ODUJH DEGRPLQDO
DQHXU\VPR
1 1
$ $ . % 1
NR I !
$ $ ! $ $ !
$ $ 3. $ !
. $ $
r's ! $
$ I'$ !
$$ ! ? $
$ NR NT V$
MK $
$ RR PR !
$$8% !
10 . 2
I $ | RX
I NPX ! $ $ OR.
TK LRX ) ORTRX !



$.
$ *
$ $V
QKKK $- |
8
$ 3
$.
1 $
$3$% $ !
I"# $
!
POX$  $
* $ $
.Q $ I3
$ 3
! ! !
! !
! ! $
$
I .V$
$
$ $ ! IMK
I'$ !
$ RK RL
$ 1 $
| !
$

LKX !

QK QM .
$ #

$. $%

I $

JKKK $ NM$
NRKKK $

OROL.

$ NKQX

$
OR OL.

$ TR.

$

$



$9$ ( ! Y NLLT 4
8 $ JKKN4 7 . JKKPZ TO . $
$ ( M !
YV NLLLZ$ $ . !'$ l, 9
$ 8 $ $ $ # %
JK . $ $ NM
! I $ # $9$ : Y $ JKKLZ
> $ $ $ $ Lo
$ $ ( I'$
$ $
1S3 Y[ ! JKKTZ . $ ( 3
! $ 1S !
$ $ : YV JKKTZ
S $. $ $ ! ! $9$
$ I $ Y NLLOX+
NLLR4 8 $ JKKN4 @ 1 JKKKZ$ I'$
) . ! !
$ $. Y NLLO47 $ JKKK4
NLLT4 7 NLLN4 $ NLQR4V $ JKKRZ$  $
$. $ Y@ 1 JKKK4 8 $ JKKN4
D JKKK4 | JKKN4 *  $ JKKL4 7 NLLLZ,
$ ( l'$. !
$ $ $ 1! Lo $.
Y= NLLM4 8% . JKKOZ
$ 9 $ | | |
| 9= ! nors $
$ # !
Y JKKLZT $ $
$ $ $
$ ! ! #



$ I
|
! $
$ 3
$$. 9%
;
$
4 %)
# $
1 7
$
17 1
$
+ )
$
|
$!
$ !
$. $1 9%
NRX !
* % $

MKX | $



S $ $ $
$ 1 $
!
$ $ $ $ !
) ! 8 !
: S $ ( $
$ =
(A) 4
$ ! A) $
$ $ 9 I'$ A) 8
$ ! $$3% =
$. $1 3 $ $
$ $ 1 $ ! (
N+ ! A) ( !
- .3
I'$
I'$ > $ [
? $ I $ 3 $ I
! N I'$
( )+ J ! M
% WIS # g
8 $ (
$ $ 3 * %% R $
$ $ 3
18 8) $
$ $
$
! : $
$ I OKQK . $ $ JoMJ . $
) $
$ $ !



*

)+

%

$
$ IM
I'$

$

')+

V$

)+ NJ !

+HHS" 1S HE+ Sl T) HE+ #10 S

I'$ )+ !

J )+L

N+J

(

$

N+L

. $

O .

$

(

$

$

NK

$9$ 8

$%

(

A)

# 'l

)+

)+ NJ

$9
1))+ NJ

L)+ M 8)

$ $
$)+I U L
$ . !



1$ $

V$ )+J L )+d !
g8 . )+d 8

$ $

(. $$
$ # 11

%%'!1#$S$

$ ! I'$

$ SN ,$J N+

$ ! L$$
%( + #- #$

S ( $ !
S/8

NN

)+

b (

$3
$ L)+ d

A)



$ L
$$ .11 $
) S/8 . 1)+
$ R $ 3 | S/8
( IN+J  )+L !
% . '#$!, " #$),
$ . . $
$ $ $ !
1 $$ 9 $
$ ., .%
! o $
! 9 %
I$ I'$ L $
3. $% $
!
9 $
$ S9, A8 $
. $ 1)+ L ! :
$ IN+L $ '$ $
I $ )+ L $
( ( 1 $
$ ! N+ (
! $ ! $ )FL
! $ $ $
* $ )+ L .
9= $ | ( $))+L
. $ 3 ( '9=U))+
I'$ !
$ $ $ # 1 9= ( )
! $ N+Q $ 8
Nt Q ! $$ 9
! D)L O
$ ! !

NJ



N+ Q . I $ ! $ !
| | $
! $ $ $  )HUL
$ 3 ! [ ) ks .9 %
I'$ .58 $
! $ I I
$ $ $ ! I'$ $
I'$ $ !
$ ! ! $
! $ $!$
! $ ! ! )
s ! $
I'$ $ $$
I +JI NJ !
$ | $ I,
| ) 1
R T $ I $ |
o> $ $$ $ , 9
I $ $ $3% 3 ! $
! )ks ! $ 13
$ ! !
$ 9 $ ! 1
I $ * A) $ '$
| 4 $ |
$ %
% 3
$$9% I'$
' $ 8 !
$ $ $ . ! $
$ $ I $ $
S Pt $ . ! $ $
1 Il $ % I $ * J
$ | | $ | $ 4

NM



I $ $ $ I'$
1RUPDO DRUWD $ W K HURSOXVHLYRI DR WD g:’t'fxflf\é'a'”x%?\ﬂ
AS
O
\\ \ ) \
\ ~
N
1) 1 0 $ %
x g $$ % $ $
I I $ $ $ $N
$
$ $ $J
SN $
$ $$ % $ 3N
%* $ |
$ 3 I | I
> $
$ % L $
$
0 3 0
1$A) $ . $ 'S
$ $ $ % ''$
1'$ $ $ : 8
! $1 oL $ 9 $$ $ $ !
$$3
I $ $ $ 3

NP



7KRUDFLF DRUWD 1RUPDO DRUWD
ZLWK D ODUJH
DQHXU\VP
1 1 I'$
$ 1 $ $ ) $
!
D $ $
$ % $
$
I
$ I
!
$ $ In
$ I $ 3 % '$
$ I I $ !
4 %0,/ ,5.
I % # !
( %
$ $ I o> $ %

NR



$

ADS $

$ QR. &
$$
$ /s

JKKM 7

NO

$
>
$ |
. $$
$ $ !
$ 3 $ $
!
$ . NLLK
! $
! 1 $ $
$
IS $ $ !
. ADS
$ $1/S 8
$ I'ADS $ %
'ADS !
!
!
! 1
! \R
'RR !



$$ ! ] ~ > !
$ # P( ! I $
1 PRRR !'$ $ !
* $ $ PR
RK $ %!
*$3 : $
.1AD S
! I $
AD S ! !
ADS . $ ! $ ! $$ $
s~ $ $
I'$
- I'ADS $ $
!
$ H $ ADS$ $ $
18$% !
$ AD S I I
$ $ ! $ $$
| $ !
$ ! $$
$" $
$ " $ I $
$ |
0 2
$ ! $
! 8 U

NT



( ! $$
-1 ! # (
$ ! 1 $
! 35 ! !
Lo ! $ >
LA)
! ! ! $ -
= !
$ A) !
! $ $
N , J, N$ $ $ ( !
$ rey $ %
$ $ (
+
- 9
( / 3 )
, 2 -.0 ' /
6! 7! 8
( $## * * !
LRUQM I YA JKKRZ
JKNUJPO 1 YV JKKJIZ
+ O+
QOUJK ! Y, JKKK Z
QTULK ! Y8 NLLRZ
RMUJO ! YV JKKOZ
LRUQM I YA JKKRZ
JIJUNJ I Y JKKRZ
N+ L
PRUNK ! Y8 JKKNZ
JRUJK ! Y> JKKKZ
JIJUNT ! Y)) NLLLZ
( $ 33! 0 +$3
PKUPN ] Y8 JKKQz
PJUNKK ! YV $ JKKTZ
QLULQ 1l Y* JKKOZ
JMUJK 1 Y> NLLLZ
PKUJKK 1l Y NLLOZ
PKUPN ! Y8 JKKQzZ
? QLULQ ! Y* JKKOZ
NQUNK ! Y8 JKKJIZ

NQ



MOUJR !

Yl 1 NLLQZ
PKUJKK ! Y NLLOZ
PNUMK ! Y NLLPZ
NNKUNNK ! Y 7# JKKOZ
QLULQ ! Y* JKKOZ
MOUOQ Y8 JKKOZ
. MMTUOKPL ! Y8 $ JKKNZ
IJMUJIK Lo Y> NLLLZ
INUQP n Y7 NLLQZ
PKUJKK Lo Y NLLOZ
JJUJPP I Y NLLOZ
( $#4# (1%$3
JTUNR ! Y? JKKTZ
QLULQ ! Y* JKKOZ
© TPUMK ! Y, JKKK Z
RKUQK ! Y@ NLLTZ
(%
PJRUPLJ T Y@ JKKTZ
PMQUPMQ ! Y81 JKKRZ
TRUPM ! Y8'$ JKKJIZ
JLUJTP Lo Y+ NLLTZ
JJUJPP I Y NLLOZ
OLUNPOK I Y8 NLLOZ
MKUJO ! YsS11 JKKLZ
MRUNPK Lo YV $ JKKRZ
JKOUJRJ I Y> JKKMZ
> $ MMTUOKPL Lo Y8 $ JKKNZ
JRUJOO " Y9. NLLLZ
INUQP ! Y7 NLLQZ
OLUNPOK ! Y8 NLLOZ
NNPURT Lo Y NLLMZ
MKUJO T YS11 JKKLZ
MRUNPK I YV $ JKKRZ
JKOUJRJ Lo Y> JKKMZ
MMTUOKPL I Y8 $ JKKNZ
JRUJOO Lo Y9. NLLLZ
INUQP " Y7 NLLQZ
OLUNPOK I Y8 NLLOZ
NNPURT I Y NLLMZ
9+ 4)+L ( L +
Loy>  $ JKKL4 > $ JKKL 4 - JKKQ4
JKKQ Z

NL



JK

7 ! Lo
( ( !
+ O+ $ 9%
! !
@) $3
* $ $
I I
$ I'$ 19
! !
) +
-, I
( , 2 3 L2
-.0 /1
+ <$ #H# *
MO ! Y $ JKKKZ
TL ! Y $ NLLTZ
8
NNJ Y $ JKKN Z
TK Y $ JKKN Z
8
OK Y+ JKKNZ
MO Y $ JKKKZ
NNJ Y $ JKKN Z
+ O+
RK ! Y@ NLLTZ
RR ! Y8 NLLTZ
QO Y, JKKK Z
RR Y8 NLLTZ
+ +
QO Y, JKKK Z
A aN MO Y $ JKKKZ
( TL ! Y $ JKKM Z
aN MR ! YD JKKLZ



JN

MO ! Y $ JKKKZ
MO Y $ JKKKZ
)+J
TO YA JKKRZ
MO ! Y $ JKKKZ
N+L JKQ Y[ JKKLZ
TO YA JKKRZ
)+ N MO Y $ JKKKZ
)+ MO Y $ JKKKZ
+ < $ $$! +$$
NPJ Y $ JKKN Z
Q Y8$ NLLLZ
TK ! Y $ JKKN Z
(
+ TK Y $ JKKN Z
TK Y $ JKKM Z
TK ! Y $ JKKM Z
TK Y $ JKKM Z
$ N
+ + NOQ Y[ JKKQZ
? MO ! Yl 1 NLLQZ
u! MO Yl 1 NLLQZ
* NNK Y 7# JKKOZ
+ <$ ## (! $$$
*9 RK Y@ NLLTZ
9% RK Y@ NLLTZ
9 $ LK Y, JKKK Z
= N TK Y+ JKKMZ
TK Y+ JKKMZ
! LQ ! Y+ JKKMZ
NLQ Y= JKKT Z
NPO Y) JKKRZ
N RK Y@ NLLTZ
o RK Y@ NLLTZ
JKK Y[ JKKLZ



! YS$ NLLLZ
Q LK ! Y, JKKK Z
TL ! Y $ JKKM Z
INK YV NLLLZ
TK ! Y $ JKKM Z
NKQ ! Y> 1 JKKTZ
> TK Y $ JKKM Z
RQ ! Y7 JKKKZ
NNP Y? JKKIZ
NRN Y $ JKKN Z
RPR ! Y9 JKKPZ
8 $%
ML ! YD JKKMZ
I'$ 1S
+ TK ! Y $ JKKM Z
E Y $ JKKN Z
| NNK !
Y JKKTZ
$ % 0oQ !
NNL Yo. JKKTZ
o+ ! 4+ + (. !
ant 4,)+ $ | 4 +
$ @4* ! 49 14 =
[ $1 4 + $ 3 +
Lys  $ JKKL4> $ JKKL 4 - JKKQ4 =
JKKQ Z
7 I I I
( (
I + O+
$N . ( $N N+J )+L ,)+N )+ J
$ % (
$ N ++ 7 ! !
! ! !
$ ! $! N $ $ !

JJ



$
$ 9
$ $ !
(
$
$
I'$
[
$ |
!
$
3 3 1
[
$ ! $
$
| *
4%
!
! $!
|
.+
$
$
, M
$ $3! $ !

IM

$ 3
!
$
118
$
$
$ $$8% 8
$ !
I'$
$.
$ $.
$
$
$
$
$.
!
s
: $.
$ 8D



JP

> $ $!
*$ |
3 /
A !
3 ?2 . $ (
'$
3 D $
@) $ 3
1'$
(3 + $ !
|
+
B % + $
! '$
@ " $
lY+ JKKNZ Y9 JKKLZ
)
$ $ ! $ . $
. $3
! $ #
! I$ no
$ 1'$s $ $
$ $
$ $
U $ $3
) 13 = 3=
$ ##-) I HlH
$ l$ 29 " ! $ $
> $ 1 1$! ! (
N $ $ '$
$ $ 3$! $ MK KKK !
$ ! S9 !
+’) | |
* P $ oo
$ I $% !



$ $+)
$
$
I
$
I
I $

JR



JO



$ I $ $
!
$ $% $!
A
$
$ $
n
$
!
! )8
!
% & ) #*
$ 1 (
! I $
$ J?+=A4 $
I
! $!
$
+,) J?
!

! !

I - (
* 0O

JT



> $ 3!

Post-electrophoretic methods

Detection by colorimetry Eluorescent detection
ining meth D ion Limi ining meth D ion Limi
Coomassie-R 8-100 ng SYPRO®-Orange, 4-30 ng
Coomassie-G Colloidal 8-100 ng Red, Tangerine
Silver nitrate (alkaline methods)  <1-10 ng SYPRO®-Ruby 1ng
Zinc imidazole 1-10 ng Epicoccone <1lng
Silver nitrate (acidic methods) 1-5ng (Lightning Fast®, Deep Purple®)

Pre-electrophoretic methods

Fluorescent detection

L ;

FlaSHPr® Dyes 2-3ng
DIGE-minimal labeling 0.1-2 ng
DIGE-saturation labeling 0.005-0.01 ng
- " 2?21 $ ! J? +=A ! ! Y)
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Relative Quantification Absolute Quantification

eInternal standards
*Peptide analogue

*QConCat
Spectral
Count
Protein intensity Peptide intensity In vivo SIL In vitro SIL
profiling profiling (protein) (protein)
Peptide mass — .w?m
Peptide ion intensity rotein .
. L o15N *|CAT *iTRAQ
Peptide retention time .
Number of peptides/protein *SiLaC "ITRAQ TMT
peptidesip «ICPL «ICPL
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Cell isolation Discovery Candidate validation Clinical use
Protein
macroarrays
microarrays
2D gels
Bead based
MACS LC-MS/MS
LC/LC-MS/MS
- andy - R
e Y | T -8 :
S microarrays
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1242 A. E. Acosta-Martin et al.

Proteomics Clin. Appl.

Table 1. Detailed list of proteins with statistical differential expression between group A and group B macrophages

Spot Accession Protein name Protein function Subcellular Fold-change (group
number number localization A versus group B)
GO0:0001501 Skeletal system development
34 P07355 Annexin A2 Calcium-regulated membrane- Basement 5.4
83 binding protein membrane 3.8
90 3.7
132 31
158 2.8
183 2.6
66 Q06830 Peroxiredoxin-1 Involved in redox regulation Cytoplasm 4.1
71 of the cell 4.1
200 24
G0:0006094 Gluconeogenesis
134 P09467 Fructose-1,6- Carbohydrate metabolism Cytosol -3.1
151 bisphosphatase 1 mitochondrion -2.8
GO0:0006096 Glycolysis
4 P06733 a-Enolase Multifunctional enzyme Membrane 10.2
33 nucleus 5.4
188 cytoplasm 25
42 P14618 Pyruvate kinase Glycolytic enzyme Cytosol 5.1
190 isozymes M1/M2 25
55 P18669 Phosphoglycerate Bisphosphoglycerate 2- Cytosol 4.5
120 mutase 1 Phosphatase activity 3.2
210 2.3
217 2.3
243 2.1
100 P04406 Glyceraldehyde-3- Membrane tra cking Cytoplasm 35
235 phosphate membrane 2.2
dehydrogenase
111 P04075 Fructose-bisphosphate  Actin binding Actin cytoskeleton 3.4
218 aldolase A nucleus 2.3
GO0:0006916 Anti apoptosis
136 P09211 Glutathione S- Gluthatione transferase activity Cytoplasm 3.0
203 transferase P 2.4
292 P63104 14-3-3 protein- z/d Adaptor protein in signaling pathways Cytoplasm 1.8
G0:0006928 Cell motion
10 P08670 Vimentin Class-Ill intermediate laments Cytoplasm 8.0
15 6.8
72 4.1
165 2.7
27 P60709 Actin, cytoplasmic 1 Involved in various types of cell Cytoskeleton 5.7
30 P63261 Actin, cytoplasmic 2 motility cytoplasm 55
31 5.5
50 4.7
57 45
68 4.1
88 3.7
110 34
121 3.2
123 3.2
130 3.2
136 3.0
139 3.0
205 24

& 2009 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

www.clinical.proteomics-journal.com
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Table 1. Continued

1243

Spot Accession  Protein name Protein function Subcellular Fold-change (group
number number localization A versus group B)
238 21
269 1.9

39 P26038 Moesin Involved in connections of major Cytoplasm 5.3

51 cytoskeletal structures to the cytoskeleton 4.5
147 plasma membrane membrane 2.9

56 P06753 Tropomyosin a-3 chain Binds to actin laments Cytoplasm 4.5
293 cytoskeleton 1.8
161 P07437 Tubulin- b-chain Major constituent of macrotubules Microtubule 2.8
165 P61158 Actin-related protein 3  Involved in regulation of actin Cytoplasm 2.7

polymerisation
312 P52565 Rho GDP-dissociation Regulates the GDP/GTP exchange Cytoplasm 1.7
inhibitor 1 reactions of the Rho proteins cytoskeleton

GO0:0007605 Sensory perception of sound

63 075083 WD repeat-containing Involved in disassembly of Cytoplasm 4.0
118 protein 1 Actin laments cytoskeleton 2.8
G0:0030036 Actin cytoskeleton organization

14 P21333 Filamin-A Links actin lament to memebrane Cytoplasm 7.0

glycoproteins

G0:0051014 Actin blament severing

91 P06396 Gelsolin Actin-modulating protein that binds Cytoplasm 3.7
103 to the barbed ends of actin 35
106 3.4
119 3.2
125 3.2
G0:0005509 Calcium ion binding

6 P13796 Plastin-2 ABP Cytoplasm 9.8
7 9.5

20 6.4

23 6.3

69 4.1
101 35
112 3.3
213 2.3
242 21
G0:0007165 Signal transduction

75 P61224 Ras-related protein Rap- Belongs to the small GTPase Cytoplasm 4.0
152 1b superfamily membrane 2.8
G0:0015986 ATP synthesis coupled proton transport

53 P06576 ATP synthase subunit- b Produces ATP from ADP Mitochondria 4.5
G0:0034599 Cellular response to oxidative stress

16 P52209 6-Phosphogluconate Carbohydrate degradation Cytoplasm 6.8

62 dehydrogenase 4.3
182 P11413 Glucose-6-phosphate-1-  Main producer of NADPH reducing Cytosol 2.6
198 dehydrogenase power 2.4

74 4.1
280 P30043 Flavin reductase Possible role in protecting cells from Cytoplasm 1.8

oxidative damage

& 2009 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

www.clinical.proteomics-journal.com
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Table 1. Continued

Spot Accession  Protein name Protein function Subcellular Fold-change (group
number number localization A versus group B)

G0:0034619 Cellular chaperone

45 P07900 Heat shock protein HSP  Molecular chaperone Cytosol 4.8
131 90-a 3.2
174 2.7
G0:0045454 Cell redox homeostasis
133 P30101 Protein disul de- Catalyze the rearrangement of Endoplasmic 31

isomerase A3 disul de bonds reticulum
228 P07237 Protein disul de- Catalyze the formation, breakage and Endoplasmic 2.2
isomerase rearrangement of disul de bonds reticulum

G0:0005525 GTP binding

18 P13639 Elongation factor 2 Promotes the GTP-dependent Cytoplasm 6.7
40 translocation 5.1
64 4.2

Spots with p- (ANOVA)o 0.05 and g-value (probability to false discovery rate) o 0.05 were selected to be identied by MALDI-TOF MS.
Monoisotopic peptides masses were searched for NCBI protein databases using MASCOT search engine (http://www.matrixscience.com/).
Assignments were made according to UniProtKB/SwissProt Release 15.1/57.1 of April 14, 2009 (462,764 entries). Theo. 5 theoretical.
Exp.5 experimental. Asterisk for these spots, peptide mass ngerprint search gave more than one protein with a signi cant probability-based

mowse score, all possible results are shown in the table.

& 2009 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim www.clinical.proteomics-journal.com
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RT O KOA KQ JMTAKT N P H NQM J RMA KR M JQA KR JO
OK J NKA KR JTRAKR N PP NQQ J MNA KR M KJA KR JNR
oJ P JKA KO T OQA KO N PN NLK N MLA KM TIRKP KJR
oM M QNA KO O LOA KO N PlJ NLQ N RQA KP NUTAKP K P
OoP Q MMA KT N LOA KO PP JKK J MPA KP NQUAKP KP
(0]6] Q QQAKQ M JRA KT PN JKM M NKA KP JEMAKP KIP
0oQ JJQA KL N ROA KQ N PN JKR N NMA KP NNQAKP KP

OM



oL O LNA KO N KQA KR N P\ JKO N POA KR JJOA KR INP
TN N MRA KQ O OQAKQ N PIN JNK JNTAKR J QMA KR JN
TJ R MTA KO Q RJAKO N PN JNM J OKA KM N MR KM KIM
TP P RLA KT N MJA KO PN JNT N JRA KP N JTIARP K JM
TR J MJA KL N ROA KQ PK JINQ N QMA KP N ARQKP KJM
TO P OQA KP M OTA KP K LQP AK JJJ TTNAKPKP P QMAN JM
QM R RMA KT N PRA KO N M|Q JJQ J NQA KP N INA KP KIJ
QR JJOA KR JLRA KR N MQ JMR N PMA KP N JIIAKP KJJ
QQ M PMA NK M LOA KL N M|T JMQ JILAKR M KKA KR JN
LK J TPA KQ N INA KT MT JPJ N LOA KR JRTAKR NJ N
LN T MJAKT N TJA KO MT JPM N NJA KM R QIAKP K JN
LJ P QLA KO Q RJAKO N M T JOL P JPA KP M MIQKP K NL
NKK N RJA KO M NQA KO N MR JOK T NJAKP KQKYR KP NQ
NKN JTIJAKR M JQA KR N M H JLJ JTRAKP J NRA.RP K NQ
NKM P TNA KO Q RJAKO N R JLM T KPA KP P QMA KP W Q
NKO O OTAKO N KRA KR N M MNJ R LQA KP PL@QLA KP KT
* $ $ 1 I'$ =
$ 1= 7
# | %%% %Y6%
S $ ! I'$ $ I 1J?7?7=A
[ I $
$ 1$ = = 7 | 2
! $ !
7
V$ ! ! !
22=A | $ ( INK NK M gNK R
L LM gL .R !
! $ |$RLO
! I ( $ I$
$ ! '$ $
V$ 1 3 ! ! 137
2=A | $ ( T TM gT.R
'R R .M gR R !

OP



! ' $ RLQ
I Il ( $
V$ 1 $ 7! ! 1J?
?2=A ! $ ( I'M M .M gM
P P M gP /' RLQ
! ! J
I ( $ * N N
$ I'$ 8 I
OUN'D
[ I I |
S,
1 7 1J?7?=A '$ 7
S 1J?7?7=A ! $ ( |
+ $3$ % 1! $
$ ! $) $ ! $
$ 1'$
) ? I'$ ]
$! (J ( )8/?7 , J

OR



o]e)

8 Lo ( $
( 7 !
131
$/ /6 #8 =# - (9
6 8
M K KKKLR K JJ K LRP MQ
Q K KKPM K MK K QPJ JO
* 3 $ ! 1 1'$ !
$ |
) 2 I [T (
$ 7 !
- _ $!
3 0$7 $=
$/ 37 1
( /0% , 3./1.7 $
62 8 ’
/. 6C8 61+8
PN JU TRTU
M +KTMRR (3 NTUMN PR NTM
MO QT
) JOTU Q MRU
Q +KPNTL ( RUNR JJ TK
JJ TN
) $ ! 97 )8/, $
$ UU ( U] -+ [fTUB + S NRNU
RTN ! NP JKKL POJTOP $ e $ Al e (
= 7 1J??=A s (
$$79 ( I
! $ /! $ I - (
$ ! 7
( J $ $
=/ KKKNRKN 1 . (
71 ! P $ !



(3 7 J $ L J
7 $ I
! ( U
L] ! 29 I'$ $
$ 7?9
no$ 1
) 8/2 $ o ! $ 1% (
1S/8 )8/? $ L =/ KKNLPMK
$ 3 ()8/?
+ $ $ L ! $
! $ ( $
! ( $
! ) 817 ( $
$ . .1)8P $
$ 3
$ $$ $ ! !'s $
?9 I'$ $ !
$ .$! $ 2 L $
$ $ !
$ I
) $ 3.- / 0
% ‘#$ H
$ $ $ $
$ ! $ 3
( ( $ $3 1 $
$ LA) $. % $ $1
$ 1 18) $ $ $3$
I'$
* 8 ISI9 $
! s .
+ (! $ ! 1
J??=A

oT



% oS! I' #*

* I'P. JKKJJKKO JP . ! $ 8)
g "
2 @7)% 98AS)+ KK KLKRR 7 1. 8) !
'$ !
box 8 I $ $ !
' PR MTh R !> )*NK = 7S = 9 -8
M ! JMR -U 4 = 7S T ! MTM -U 4
vV $ 9@ 8 R ! . . $ 8 8 ) -8
$ 8 1 . . MKX ! ! *8 7V )
* .8 I 8) . >)*NK $ MKX
*8 NKX $ 7V NKK U NKK U . JR-U
' 1 JK U >A+tA8 I = 7S J U S$7? ) $
= . NX = 7S ) $ .M
1 ! NUJ ! J
$ $ $>'7 8 8 1" $ 1 JP$
| | ( |
JKKQ 1% $ 9 NJRMJ +
= $ 1
! IKP $ +
( L .$ $ !
|
( % )
8) $ 3 $R I1JR), >TP TR !
I RK), >QO NK )A?, OR ) 2., $ N
I NK I 4S $ ? ). * JKKK-U 7?9 JR U
S9 S$°? I NK $
( I NR ( . JKc
$J? =A> $ RK ! 8) (
L2, + $ JK> 1. Ty J)
$ PXU >+8 MK ), >Q $ $3$

0oQ



7S S? + .7 S [ 78 $ ?,,
$?2=A
718 s . # R ! . L
$. N . SN 1J), J ($ $%
MTc ! N$ J 1J) . M R I MK MTc ,$
. $ INJ " | I T) J)$ PXU
>+8 NMK ) ?, JX U +$ .) =A > $ > MNK =A
> 3
$ ! # RKK ™ I . JRK "
$. . $N K> 1JK), J ($ $$ !N
$ MTc JK" IJK). M M I MK MTc ,$
NORR ™ !'$ I ! $
o
7" J? $ .M 8) N
( $3% R JP 1'$ !
8) * % ! += JP > M NK
$. $PRK " | ( I T) J3)$
PX U >+8 + A 7 I'JIP$S $ . !
$. A* ! MKKD! M$ $ NKKKD! O$%$
QKKKD! M$ ! . QKKKD! M$ ! A* $ += ! NK
$ " " O) KN), > >Q MKX
u . JX U 878 $ ! NJ RX $
=A> $ 878+ =A A 2?2 (. =A
> $ JKc I TK D $ ! . MKK D $
$ ! $ 3 I'$ $ !
! $
+
= ! $ A ?=A
=A> $ ( U $ 'RMJ URQK ! M
OMM UOTK ! R . $ ( 1 INKK"
! $ + 8 8 MK ! 9
?. 9 I $ ! I $ I
$$ 71, $ ro $

oL



[ $ I $8)
| $ 3

NKK™ I'RK)
URKX 9 $. $ !

$. $NJ ! KKJ
+ RK ) M-
I $ MTc
$ 1 o+
NK* KKNX8 ! $

JK* I'KKNX8 ! NX *

I NK  $ I %8
! $_, NQ )

$M° TKNX,*URKX 9

Y%o/#

1 $ 's$ (

g $KR™ I (

KNX,* URKX 9 $)? /)

$ ( I $

$ | NR
$ I NR  $RK)
NKK™ 1 91 NK |
5. $

RX+ )F 7 8! ,. AS$

PK'U ,. = + RK )

(
YE )81 . A$ o+ 1
I NK $ !

( KR®
RU lta. P$. (.
8 A( !
178 KR'U )? ./*)8 $

TK



! $ D. ?A8S

-8 " $ MMTN
!
$ $
I +8 7 * $ ) -8
! $3
$ UU ( U ) (8 -
4 JIMOMPJOJLT $$!
D ! /( )4 + )
) () N
V$ !
.t %
@ + 1 $)7
7 = $ $. (
$ MO U + (
Ul !
L /*U, 7 2 7
) ? ! x
! A( [
? 7 = +
*(.jIP 172 7
) ) (8 S
7 = $ ! ?
> 4%( | 2. M 4D
i RK  4)8U)8 ! i K
N
% % [ & ! 110 $# '
)
1 8) I O
N N
! /S/9

8) ! $ $

+ 8 7 . * %)
( ! . NJR
JK D ONX . . MKK
$ ? A
! !
$ )8/, $
$ 97 JKKQKTNQ OQMMQJO
K 2. M 4

iRK 4+ $ 8 Ng4

!
% ' * %
$$j7 2
> (KM U
$ > (% . %

* (0 jId
= . $ ! !
) ? U !
$ 7
I )8  )8U)8
= . ? $ $ 0%

+ 8 NM7 ?

8 + S RT M4 | (

! I( )4 + )
R?4+ $ 8 Ng4)()

$ $ NQ



%

$ /S/9
( '$s 8) !
"
! $ I $
$ JPJ? 1 8)

I'$ ! *J
$$M $ J?2?=A
$$$I?2?=A $ M

( =39

TJ

$1$
18) ! !
I JKKJ JKKO
$ |
$
$ 8)
NN $ 8) |
3 $ 9



7

0O UN'D
Group A
0 UN'D
Group B
J??=A ! '$ $
m $ M! rJp 8 )
= = 7 1% |
= = 7 1 $ 1
$) $ ! $
# ! %
1'$ 1 $ 37 | = 7 8)
I * N ! !
2 =A 1§ . 18)
I $ ! $ ( .3
$ R $ $
! ! I
78) * M 8

$
l'$ J?



1-

7

*

2 =A $ 1'$
! $8
$% = 8)
$3% = 78)
$ R 8)
$
$ I QRM
7 |
7 \K KR I'$
J ! $
! I
oJ
P 8 8 !

—>

6WDQGDUGWDQ@&W DGR GD

o

*URXS $
VDPSOH VDPS&H

.

6WDQGDUG6WDQGD UG

o

*URXS %
VDPSOH VDPS&H

*URXS $

*URXS %

= 78 $
8) $ I
8) J??=A $
$ $
$ $

??2=A |
g8 ! ( 1J2?2=A
$ 3 (
$ 8
$ M I $
I NN | =
ROL . I - (
PKQ . I $
I " \KKR NMR
( , N !
™ =

TP



TR

$$ $ I $ $
$
8 I (
= 7% 8) (
/ 131 / 131
$ =#- (9 6 -/ $/ =#- (9 6 -/
6 #8 © ./ +8 6 #8 © /48

N  NOOANJ QTNANN  KLT Jo NRM  MMKAKQ  MIBMKT MP
J JQNANK POKAKL KGQR JT] NRP  NPTAKL N OIARXKQ MP
M  QPTANJ JTTANK  KLR JR NRT  OTTAKT N QQRKO M P
P  QJKAKT JKMAKO  KPO 3J NRQ K KKKJJ KKKKAL KMP
T NNMAKR NTPAKR KMP NT NRL  MNPANK  FKQ@®AKL MM
Q NRPAKL NOTAKQ KTQ NF NOK K KKKJIK KKRKNL M
L  JKIJANJ QQQANN  KLT NQ NON  POMAKT NKBAKO MM
NK MMMANO QTQANP  NKK NO NOM  OKNAKT KNQTAKO MM
NN RQJAKQ MKOAKT  KOK NP NOR MTQAKO RKKKAKO MM
NM NNNAKQ QRQAKQ KOQ NP NOT  JONAKT  KRIQAKT MM
NP  PKPAKQ JMTAKT  KOJ N1 NTK  JKNAKR  JRQNKR MJ
NL RLTAKQ MNPAKT  KOK Np NTN  NRQAKR  JKRMKR M J
J JOTANK POKAKL KQR NJ NTO  PNQAKO THKRAKO MJ
JJ  PPNAKT NMJAKO  KPL NN NTQ K KKKNM KKKKNJ  K1J
JP JINTAKT QKOAKT KRM NIl NTL  JRTAKQ N RILGKT MJ
JR  NPLAKL NOTAKQ KTQ NIl NLK  QPKAKQ  MHBRKT M N
JT NMNANM NJKANN  KLL NIl NLN  QJINAKR TKOBBKR MN
MK NOPANN MLNANK  KLM MK NLJ QRJAKO NARBKR MN
MN  MLJIAKT NJINAKO  KRK L NLP  NQJAKR R JJRAK M N
MM  NRTAKR JJPAKR KMM L NLO  NMOAKTT RMRRK M



MP

MR

MO

MT

MQ

PP

PR

PO

PQ

PL

RN

RJ

RQ

RL

OK

oJ

OR

oT

oL

TK

TN

TJ

TP

TR

TO

QK

N MMA KR

N KOA KR

O KLA NN

N MOA NM

P PPAKQ

N NNA KT

R NLA KT

M QQA NJ

P JTAKT

N NNA KO

JNOA KL

T KJANM

R RPA KQ

T NQA KR

M KJA KO

N PNA NN

N NRA KQ

Q NQAKT

N KRA NN

Q KOA KR

N RKA KR

N NKA KL

M RKA KT

K KKKJT

N OLA KO

N TMA KL

J KOA KR

N OPA KR

N NMA KL

N JKA NN

JPTAKT

P TIAKT

N PPA KO

N PRA NK

N MJA KO

JTRA KO

JKTAKQ

P OJA NN

J LNA KT

O OOAKR

O NOA KO

M TNA NK

Q TKAKQ

J KJA KO

M KRA NK

T PQA KR

JJPA KR

N MOA KQ

N KQA KO

K KKKNL

M OTA KO

N QJA KQ

KMP

K MR

KLK

KLL

K ON

KRO

KPL

KLO

KRK

KPR

KTO

KLQ

K OK

KJT

KPK

KLP

K OQ

K PO

KLP

KJT

KMM

KTL

KRN

KJJ

KPM

KTT

TO

NLQ

JKK

JKM

JKP

JKR

JKT

JNJ

JNP

JNR

JNL

JIR

JMM

JMR

JMO

JML

JPQ

JRP

JRT

JOJ

JOM

JOP

JOR

JTK

JTN

JTT

JTQ

QMIAKRR KDIAK
RTNAKT O NRERK
JJIRAKT QKFAWKT
K KKKNK LiR0® KR
PJQAKR R PBIAK

PIJMAKO O T QPMIK
K KKKNJ K KKIRNN
N RNAKRR  JKRAK
JMLAKT T QJRRK
NTMAKR R JJIPNK
LIMAKO RNPRAMR
J KNA KR J PQAKR
JLNAKR R M BKKK

PJQAKOO TKRAK

K KKKML K BIKKJIP
N LOA KR JPMA KR

L MTA KO N FIRA KR

JIJPAKR R JTRAWN
JPOAKO O R MIAK
NKRAKR R NKOMRK
N QJA KR J BAAKR
M KMA KR MKTRIA KR

NLQAKR R JRRAK

JRPA KO R RKARKO

OTMAKRR  ®&JHAK

M LKA KR PKJA KR

JL

JL

JL

JL

JL

JQ

KIQ

JQ

JQ

JT

JT

JKO

JO

JO

JO

JO

JR

JR

JR

JR



QJ NNKAKT PTJAKT  KRT RN JTL NRPAKR R JJAAMM JR
QL  JQQAKQ NTQAKT KOM Plo JON NRJAKO MRMKO JP
LJ  NNTAKQ QTKAKQ KOQ PR JLR  JMRAKR R JIKNK JP
LP  MJOAKR PKMAKR  KMK PR MKN K KKKJIM KKMKNL ~ JP
LO JPMANN RMMANK  KLJ PR MKO K KKKRO KKKKMR J K
LL  NLOAKT TJTAKT KRP PP MJJ K KNTKT KKKRBR KJM
NKM OLJAKQ MPJAKT  KRL PM MJO K KKKOO KKKKPN ~ JJ
NKO JOTANN RMOANK  KLJ Pl MIJT  MOQAKRR PKIJAK JJ
NKL NRPAKR JJPAKR  KMM PP MJQ K KKKNL KKKBMNQ ~ JJ
NNM NNRAKT PTJAKT  KRO H MJL K KKNN KKKKOO KN
NNP  NMTAKR JNJAKR  KMP P MPK  TTOAKR  TKBAKR JJ
NNO LPJANK NJJAKQ KQK ML MPM  JLNAKR R MIOMKK JJ
NJK PJTAKR PJJAKR  KJL ML MPT K KKKOL K KKKEM JJ
NJP  JKNAKL NLLAKQ KTO M{ MRR  NJPAKTKT PIKRO JJ
NJO TRQAKQ MTRAKT  KRQ MQ MON  NKKAKO KPRAK JN
NMK RPKAKO NKKAKR  KMQ T MOP  PJPAKD KRKAK JN
NMN PJOAKO TLNAKO  KML MT MOR KKKKNM  KKIRKKNJ  JN
NMJ  KKKKNJ KKKKNN  KJR M|T MTR  JIMAKO  PKBAKO JN
NMR TOTANK NKPAKQ KON Mo MTL KKKKMJ  KKKKKIK JN
NPN LLRAKL QMKAKQ KOL Mo MQR  RJINAKRR KQWAK J
NPP NJLAKO JLQAKO KPP MR MLJ K KKKRN KKKBHCM. J
NPT QOKAKQ MLLAKT  KRQ MR

s 5 1 I $ !

TT



Mr (kDa)

170 *URXS $
130

95

72

55 -

43 -

34

26 —

17 —+

pl

Mr (kDa) * 0
170 — URXS %

130
95 —
72

55

43 —

34 —

26 —

17
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