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L1 A2, 9 0TG5 A% 11 il B e 97 e A A R 12
G117 e 5% 10 I J i S A Ay AR = (5 198 47 1 e
T = e AN RE 2004~ 2006 4E T R UTERbs A, HT
2D-DIGE # Western blot 5246, ArA S A5G, HE
AR K L, R T, TR T -70C
A7, FTERARGRHE WIS, Al aiEgl
ZURRAALHE 30 BICFR B IR . 33 BIAT #E R 11 )R
R Rl R K 33 WIS bk L g B RS PE s LR, B
A ARASE F I B B R, H T e A 8k
ST

1.1.2 ikF). Cy2, Cy3 1 Cy5 A GE Healthcare 2
H] 77 . 2D Quant Kit 85 [ 5UE BRI & IR
BRlR. ELINBERE(DTT). Wb Z MEi. [ pH kb
JiE Tl 4 (IPG strip pH4-7NL, 24cm). IPG 2% Ml
(pH4-7NL). Pt Hifi# it (pharmalyte, pH4~7). 7
TR IR 548 Amersham Biosciences 7= hh: i
JEHE . ORI EL . . F OO T
% %. TEMED. Tris. CHAPS. SDS. % ik
G-250, PMF J} Sigma-Aldrich 2 & 7 & s W1
Hih. 2. EDTA —4#}(EDTA-Nay) ¥ 4 [H =)
Mrafi. OCT 415, 47 PEN % . LCM
% JH| Eppendorf &, f#[E Leica /2w = fh; HL4k
R ALV ARG, BriR S % (NHHCO,),
ZRLMBR(TFA), LIERILT o L -4- FRIL R
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FR(CHCA)) 4 3 [H Sigma-Aldrich 23777 i JiEEE
1 1 (Trypsin Gold) /4 3¢ [# Promega A #] /= i .
PVDF JB 2 %t #t Amersham 2 #] /™ §h s R HT A
annexin Al FI42Hi A annexin A3 /KK Abcam 24
"= Es BT annexin A2, FPTA S100A9 FI
PN B23 PR LU S B I 4 A ) i b 10 = B S
PR Py A3 Santa cruz AFE] A, AR
INGrF R ARUE, ECL(Enhanced chemiluminescence)
PRGN B H Amersham 24 7] 7 s s 41407
R I o W

113 FEBAES. UKET R HL WOtHE ) E)
{¢(Leica AS) 4 Leica 2] = s IPGphor 45 Hi 28 £
1. Ettan DALT II # H HLJk 24t Typhoon
1%+ Labscan 14 # /44 Amersham Biosciences 2~
77 Voyager-DE STR 4307 MALDI-TOF-MS Jiit
WX & Applied Biosystem /A ] 7% i ;  ESI-Q-TOF
FBOIC B E {X (Micromass) A Waters 28 ] 7 i ;
DeCyder #t/1: % 3BTk 444 /3 Amersham Biosciences
]y Mascot JURTT 5 45 S0 E i 12 A B
4 Matrixscience 23 &7 i .

1.2 7%

1.2 BWOCHIR BRI R, il B i 41 23065
AN=T0C VKFEHUCH 5, IR AN -25°C UK V)
FHL, I OCT x4 At 4T e, U1 A 2 A
8 wm, WS T# I B PEF I b, 75% S BE[H &
1 min, 0.5% P IEExGe( 30s, XWAKE 2 K,
FEiTE. REEREEENES T, TEERK
A5 BRI RN Mo 40 ML EA T IO G IR, B UR
DIEI RN, BT -70C IKF %7, RELE
g R T S .

1.2.2 AR E AMRIEE & AR EENE . BOt
ol R T ) 0 A A A8 0 s 240 o N P 4
ZA LA W (30 mmol/L Tris, 7 mol/L JK %, 2 mol/L fii
Ik, 4% CHAPS, pHS.5), 7&/riR4A), K LE
1h, T FH 8 RS A 0] b A DL B0 1 5T 78 0
12 000 r/min, 4°C &L 30 min, WH EIE A EP 4,
H 50 mmol/L &4 AL AN 7 pH {22 8.5. L 5 pl
MTEE RN E, HR EEET-70C RI74%
. RH 2D Quant Kit &5 [ 5 3 ) Gl e 5 o
FIUEE, AR A0 B8 P A 42 FROK R0 5 Ul B 1 kAT
xiflbrEth g, THEELRETTR. 9 BRI
SR AL R & 3 BIIEATHR AR IR A, L0
3UMRAFER N TR I A 12 B R 1R h
Ml 2R 4 BTSSR G, WISk 3 iR

GRERCA R I, VRN R 3 IEY)
AT, MIMASEEIL™=E 3 Bt 2D-DIGE 43 #T .

123 HEE GRS L. R4 A BT
25 pg R EGER AR, 50 pg WA H
400 pmol Cy2 #ATHRIL, TH MM
Jits Ji 92 4128 CBL 50 wg & F1 B 400 pmol Cy3 Al
400 pmol Cy5 #xid, VK _FEEEKE 30 min, 50
1l S PR(10 mmol/L)H 1= 2 i 10 min.

1.2.4 2D-DIGE 77 #7 it vk #2434 50 pg
Cy2, Cy3 Ml Cy5 bric IMFE S TR G, IS
[ 2B T 2008 mol/L JR %, 2 mol/L ik, 4%
CHAPS, 2% Bio-lyte pH 4~7, 130 mmol/L DTT),
TN 3% B K46 (8 mol/L JR %, 4% CHAPS, 1%
Bio-lyte pH 4 ~7, 13 mmol/L DTT) #h & & {4 %
450 pl, EFE, 30 VKA 13 h, REZ&IT 100 V
0.5h. 500 V0.5h. 1000V 1h, 5000V 1h, &
JERGELE 8000 V NEHATAFHIZEAE 8.5 h. — I HLIK
SefE, B IPG R4 e 5 B NPT A #(50 mmol/L
Tris-HC1 pH8.8, 6 mmol/L /KX %, 30% H i, 1% SDS,
0.2% DTT, JE & ¥ M ¥ ) A1 ¥ fif B 3 (50 mmol/L
Tris-HCI pH8.8, 6 mmol/L JR &, 30% H i, 1%
SDS, 3%l LW, JEE IR ) & P47 15 min.
S I RIS 5 B IR JE 12.5% PAGE 43 B8 )2 L3
0.5%ZE IR FEE I, 2.5W HLYk 30 min, ZRJ5 LA 11W
THIIR YK, AR R /R 26 A B R R 12 A 15
1EHIK. A SRR RO, XUk e S, IR
S H R UET19, #2'E Typhoon F14H 1%, DL Cy2
(488 nm I K OGN 520BP40 KL ERS), Cy3
(532 nm WK BOEAT 580BP30 K i Y€ #%) AT Cys
(633 nm R BOEAT 670BP30 K5k vk %) B ik
AT H SR A3 M A F ) e 4%, 3 Bt 2D-DIGE
SR GFH G I 9 IR IR, T4, bl
BT —Heibl & e, B3I 2D-DIGE, I AR
1000 wg WFRE I, HIKE % 5 s kAT 4 0,
F T2 e B 1 1 5T 50

1.2.5  BEGRAE 5y BT ML 43 #r. 2D-DIGE 73 #t
2 5 ] DeCyder 5.0 #AFREAT 047, 1 e 0 —
G SR BT SN S B = it a1 s
(differential in-gel analysis, DIA), X A [ J5 ) /] —
ANMEEPAE WFRILES,  BEAS RUR AR CE S
Ja)s AR WEAE AT, TF SR A 4L(Cy3/Cy2,
Cy5/Cy2) G bR AEF FELLAE. ARG XA A IR b
P — A A 5 WARILES, HEAT R ) 43 i
(biological variation analysis, BVA), X GHL j5 &>
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T 150 AR B AT LU IR A BT JE A o 2= SR A
TCHERE Il M L RNAT B A il M R ¢ K 30 4t
oy, ikt 9 sk AT EHR B IO | L =
1.5, P<0.05 2= 5 0. AR IR 421 5 704 i
b R VUL s, B, MG, AR SRR
AL, FH 3 o I WO AR W v B AT N () BT
(MALDI-TOF-MS) &5 Hi§ 25 £ 15 1% (ESI-TOF-MS)
KR HEAT K I, 3REL PMF JIE$8 40 €3 )2 PKL 3C
fF, £ NCBInr & [ 22 rh 347 8 V.

1.2.6 Western blot. EfPIEI4ith f5, B R
F I 20 g B TN S AR AR IR A 28 ph i
(135 mmol/L Tris-HCI pH6.8, 20%H 1, 0.02% 1 by
W, 6% SDS, 10% B- ik & ) AL M )5 1 76
10% X 47 SDS-PAGE, HiL¥k ¥ 8 (A i % 2
PVDF fii. 5% B g 2= Wy =3 3 0 2 h, bt A
annexin Al F1 annexin A3 — $t ML X & HL A
annexin A2, S100A9 F1 B23 — ¥t 4C W & L%,
TBST(20 mmol/L Tris-Cl, 140 mmol/L NaCl, pH 7.6,
7 0.1% Tween-20)I550%, BRI AL Dl bR 1L BT
RAEPUR “HIE IR 1 h, TBST ¥k, ECL
R, X o, B, Ei. B-actin EENZ,
ImageQuant X 73 A1 85 (1 B4kl M K FE A, &
B TR AR IR AF O] 5

127 RBEALLEGO. G A Yt f%
S-P G A4 R S U AT, DR R

a. A7) RS AT K A b, 0.1 mol/L Mtk
R h 22 0P (pH 6.0) 98°C , 20 min HEAT TP E
55 oo I AU BH WA Gl 7R A BELIBT P 5 ok
FALYIEE IS TE 10 ming d. AR IS GR A
B)ZIniF & 10 min; e. —Hi(1 : 300 Fik i Bt
A S100A9) 4°C fiF G &, H PBS AU —HifE A
PEXTE £ ZPiGAR O)FiFE 10 min; g, B
BREPUEY R - LAY AT D)= iR F
10 min; h. DAB (%, HAREYL, FHMNIK
B[,

1.2.8 REALFELATEr. FYLER 2D 10
AR BT (x200), 2 /b1F4L 1000 40, LA
FBUME VR 0, RIARE SRk UL F (1 % (2 5 5 A
FHPEE B LL o4y, A (smE: Jofh 0 4 kit
175 BB 2 40 BRMRE0 3 40, A5 (40 i bt 3.
TEM 07 <30%HK 150 30%~60%K 2 7%
=60%A 3 7r. WEAIN 0~2 73 kgt 3~4
Oy R, 5~ 6 23 AmBH .

1.2.9  Zil #4081 N SPSS13.0 Gt il 4F X sk

g RAT G v o0 M, P ELAH Mann whitney
Utest, P<0.05 #IANAA G F5m L.

2 & R

2.1 2D-DIGE %5 LCM 48 1k B A AR f25 4B £0 722 41
maER

FIH] LCM HAS To e A4 It [l (non-LNM AdC)
Y RIAG e 7% il 98 (LNIML AdC) 41 11 i 40 i sk 47 4l
1, PAZBRaE A b i i FH (D), FRH
2D-DIGE 5 A TG % 4 il I it 41 R0 6 4% il Mt o 201
(0 4 M B AT 40 3, S84 3 B DIGE IR, 4%
R EFER DIGE i HIAS [l IO 0] Cy2(488 nm).
Cy3(532 nm). Cy5(633 nm)#E47413#(& 2a, 2b, 2¢),
3 etk Typhoon FH AR 5 315 21 9 5k MR
K%, 2D-DIGE 43 #7 ik 145 ] DeCyder 5.0 % fFik
1T790#7, Decyder #4141 DIA BEHRAR I [7] —He i o
35K EME, Xt 3 sk EHGIEAT IL RN, A 2R gk
P54 2 035 MR R, RS AR ==
Mk S5 ) TR, W E AR I, SRS B4l
(Cy3/Cy2, Cy5/Cy2) G bR HE T BE LA, Decyder
AR BVA BLEAEHERE 2 [ 3EATUCHES,  JEAS I oir
A AR 2 R 2 e — Bk, N ¢ A A
WA Z R PG B TR, 3 Sear b
Jer A 1650 N B R UEHE F. 5 ARG
ST, A3 B e I e 40 5 G e i e 41|
tb# |=1.5, P<0.05, H17E 9 5K IR EHE h 34
PRI 22 S R IR B 0 A3 33 AN (I 2d). sk
BB 21 A B, 1242 F . 2D-DIGE
255 1 £ AT UE IS, 7 o1 25 e B DX 33 AN 2%
SRR, AT S, Kl 3 4 Decyder 1t
INTR UL 8 5y 205, 27 5. 30 S{ELHER
Pt s 200 R0 A % 5 T il s 201 mh 2 e e 1y il £ 14
= YeA.

Fig. 1 LCM of lung AdC tissues
Lung non-LNM AdC tissue before (a) and after (b) LCM, and captured
cancer cells (¢); LNM AdC before (d) and after (¢) LCM, and captured

cancer cells (f).
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Fig. 2 Representative 2D-DIGE gel images of microdissected non-LNM AdC and LNM AdC tissues

The protein lysates are labeled with Cy2 (blue, internal control) (a), Cy3 (green, non-LNM AdC) (b) and Cy5 (red, LNM AdC) (c) and subjected to

2D-DIGE using immobiline Dry IPG strips (pH 4~ 7). (d) The differential expressed protein spots are detected by Decyder software.
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Fig. 3 The graph views and 3D views of protein spot 8, 20, 27, 30
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PN AR i 1R 2 S B R, SRIEUIK5T = 4R GU T
(PMF) 5 Ik 5 #1Ik5%5, #0if) NCBInr $¥5 /% . 1K 4a
JE 20 5 R AL 5 42 MALDI-TOF-MS 43 #7
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K B 7 5 % I8 83%.
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Mg aRE LK 8 5. 95, 205, 30 5454 annexin A2; FIA MM 27 SEREA R AE
ik i B Fe S0 K 1 4 R NCBInr 2038 EE 047, K& %€ N B23.
& A JF 4y 5N annexin A3, annexin Al, S100A9,

(@ Voyager spec #1[BP=1 807.2, 10926]
oo | 1807.174 4 1.1E+4
%ol 1954.306 9
80t
70+
©
R
% 50| 2 082.409 3
= 40t
A 1455.88) 1 331059 1
2177.268 5
20
971,588 1 | {71524 357.0520
10 846485 9 17.42565 553 g4 2 3 1308280
X 2 LB o3 ST B0 B8 27 54113 57104495 6 5407 328 0
879.0 1903.4 29278 39522 4976.6 6001.0
m/z
(b 1 MTCKMSQLER NIETIINTFH QYSVKLGHPD TLHQGEFKEL VRKDLONFLK

51 KENKNEKVIE HIMEDLDTNA DKQLSFEEFI MLMARLTWAS HEKMHEGDEG
101 PGHHHKPGLG EGTP

Fig. 4 MALDI-TOF-MS analysis of differential protein spot 20
(a) MALDI-TOF-MS mass spectrum of spot 20 identified as SI00A9 according to the matched peaks is shown. (b) Protein sequence of S100A9 is

shown, and matched peptides are underlined.

Table 1 The differential proteins between non-LNM AdC and LNM AdC identified by MS
MASCOT  Sequence

Spot No.  Protein AC Protein name Mass pl score coverage Av. Ratio” t-test
1 2i|178390 Aldehyde dehydrogenase 58658  7.00 95 18% -1.91 0.032
2 2i|67464392 Pyruvate kinase isozymes M1/M2 60277 822 182 30% 2.16 0.013
5 2163252913 Gelsolin-like capping protein 38760  5.82 110 39% -1.70 0.013
6 2i[4505763 Phosphoglycerate kinase 1 (PGK 1) 44985 830 117 37% 1.88 0.001
7 2i|4503571 Alpha-enolase 47481  7.01 136 38% 1.79 0.005 5
8 2i|4826643 Annexin A3 36524 563 110 47% 1.91 0.001 3
9 2i|4502101 Annexin Al 38918  6.57 135 44% 1.99 0.002 9
10 2i|5031777 Isocitrate dehydrogenase 3 (NAD") alpha 40022 647 75 16% 1.53 0.000 28
11 2i|23308751 3-Hydroxyisobutyrate dehydrogenase 35705 8.38 82 24% 1.55 0.025
12 gi|15277503 ACTGI protein 40536  5.55 99 44% 1.73 0.011
14 gi|1617118 Peroxiredoxin 2 22049  5.66 182 30% -1.51 0.008 2
16 2i|2204207 Glutathione S-transferase 23595 543 68 25% 1.65 0.005
20 2i[4506773 Protein S100-A9 13292 571 123 83% 2.86 0.029
24 gi|1147783 Myosin-Ixb 230022 9.35 84 6% -1.58 0.01
25 2i|119395750  Keratin 1 66170  8.15 86 23% -1.52 0.006 7
26 2i[2809324 Calumenin 37164 447 74 11% 1.55 0.000 37
27 2i[825671 Nucleophosmin (B23) 32729  4.64 408 22% -1.65 0.003 9
29 2i|62087614 Aldo-keto reductase family 1, member C2 32364 6.86 109 54% 2.37 0.019
30 gi|119597993  Annexin A2 38812 757 123 14% 2.10 0.043
32 2i/6005942 Valosin-containing protein 89950 5.14 98 31% -1.66 0.002 7

*Av. Ratio: LNM group/ non-LNM group.
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2.3 Western blot SiE 3 i ERERBIFRIEKF
K Hl Western blot J7 ¥2: 4 UE 73 #7 22 7 &
annexin Al, annexin A2, annexin A3, S100A9F!
B23 1i: LCM 4l 1) TG 36 7 AT 4 7% il g 2 230
A0 M b R R TA K, a5 R 5 k. EREE
annexin A3 1 S100A9

annexin Al, annexin A2,

(@) non-LNM AdC LNM AdC

Annexin Al -
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Fig. 5 Representative results of Western blot validation of annexin A1, annexin A2, annexin A3, S100A9
and B23 expression in microdissected non-LNM AdC tissues and LNM AdC tissues
(a) Western blot shows annexin Al, annexin A2, annexin A3, S100A9 up-regulated and B23 down-regulated in LNM AdC compared with
non-LNM AdC. B-Actin is used as the internal loading control. (b) Histogram of relative levels of the five proteins expression in non-LNM AdCs and
LNM AdCs as determined by densitometric analysis (P < 0.05). /: Annexin Al; 2: Annexin A2; 3: Annexin A3; 4: S100A9; 5: B23.[1 : non-LNM AdC;

W : LNM AdC.
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Fig. 6 Representative photographs of immunohistochemistry of S100A9 in lung AdC specimens
(a) Weak staining of non-LNM AdC. (b) Strong staining of LNM AdC. (c) Strong staining of matched positive node metastasis.

Table 2 The difference of S100A9 expression in lung AdC specimens

Score
Number : P
Low (0~2) Moderate (3~4) High (5~ 6)
non-LNM AdC 30 27 3 0 0.017"
LNM AdC 33 22 4 7
Positive LN 33 19 6 8 0.509

* P<0.05 by Mann-Whitney U test, non-LNM AdC versus LNM AdC.
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Quantitative Proteomic Analysis of Metastasis-Associated
Proteins in Human Primary Lung Adenocarcinoma”

LIU Ying-Fu'?, XIAO Zhi-Qiang", ZHANG Peng-Fei®, LI Mao-Yu", LI Cui?,
Peng Fang”, YU Yan-Hui?, YI Hong", CHEN Zhu-Chu'?™
(" Key Laboratory of Cancer Proteomics of Chinese Ministry of Health, Xiangya Hospital, Central South University, Changsha 410008, China;
2 Cancer Research Institute, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract Cancer cell metastasis is the major cause of lung adenocarcinoma (AdC) with high mortality and poor
prognosis. To screen metastasis-associated biomarkers of lung AdC, laser capture microdissection (LCM) was used
to purify the cancer cells from primary lung AdC with (LNM AdC) and without metastasis (non-LNM AdC)
according to clinical diagnosis of lymph node metastasis and distant metastasis. Then two-dimensional differential
in-gel electrophoresis (2D-DIGE) was performed to isolate the total proteins of the pooled microdissected cancer
cells from non-LNM AdC and LNM AdC. The differential proteins between non-LNM AdC and LNM AdC were
analyzed by Decyder software and further identified by mass spectrometry (MS). The partial differential proteins
annexin Al, annexin A2, annexin A3, SI00A9 and B23 were validated by Western blot. 2D-DIGE patterns of
microdissected non-LNM AdC and LNM AdC were established, and 20 differential proteins in the above two
tissues were identified, of which 13 proteins were up-regulated and 7 proteins were down-regulated in LNM AdC
compared to non-LNM AdC. Western blot results indicated that annexin A1, annexin A2, annexin A3 and S100A9
were significantly up-regulated in LNM AdC compared to non-LNM AdC; B23 was significantly down-regulated
in LNM AdC compared to non-LNM AdC. Immunohistochemical analysis indicated SI00A9 was up-regulated in
LNM AdC compared with non-LNM AdC. It was the first time that metastasis-associated proteins were identified
in primary adenocarcinoma by LCM coupled with 2D-DIGE and MS techniques. The findings will facilitate
understanding of lung AdC metastasis and provide some direct proof for mining markers for predicting metastasis
and patients’ outcome so as to improve the diagnose and treatment of lung AdC.

Key words lung adenocarcinoma, metastasis, proteome, laser capture microdissection, two-dimensional
differential in-gel electrophoresis
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