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1.1 ##

111 4128, 40 il gl N 55 P 10 3 45 A R e A
PRSI S B W Be =, VSR Y A B I, W
BE R AR HEARIE R, TTEW. Bt R AL
b B T, L2 T A (R B I B IR A A
s MR 2 WA A T A B R K R 52
TR 2 R I S S T S B E TR P R AR bR A
P AR WS 2y 0 75 4F 425 ~30 ) A #4541 (60 ~65
2y, AL 20 fl.

1.1.2 ALY . AT A4 et 1) 40 41 1E W 45
T REIEE b i 20 2R R, b e R K 2 AT B e 9 2R AR}
feflt, FHAL(25~30 X )FIZFH(60~65 %)%
20 4.

1.1.3 5. 2N B A7) & (Sample Grinding Kit).
A JFE =157 5 (2D Quant Kit). JK 2 (urea). B
JIX (thiourea)s NP-40. Triton X-100~ %% 75 Kl fE
(DTT). Wt & Wf [ AH pH A6 B T i 4% (IPG strip
pH3~10NL, 24 cm). IPG & ¥ (pH 3 ~10NL).
W5 PE L fi# 5 (pharmalyte, pH 3~10). B . —
o 8% e AL VK bR vE R 11 535 S Amersham Biosciences
PRy T G R O B A . H AR
Triss CHAPS. SDS. it fUfi B2 5l (Na,S,05)~ ik IR
A (NHHCO;) IR B e 2 A 2 19 S F - ) - i
K B (TPCK-Trypsin). 2k &1L 1 [K,Fe(CN). =
S 4R (TFA) AL EE I - 0 FE -4- 32 0k B 1R
(CHCA)#J 2 Sigma-Aldrich 24 @ 7= ;. Hili. &
BE. LR TR THIRIR(AgNO,). HIEE. =
. EDTA L& EDTA-Na, ¥ [H= 50 Hr4li; it
A Rackl ¥ 3¢ [ $U & . % $T A Thiosulfate
sulfurtransferase (Rhodanese) % v, [% 144 F1 5l HT A
Elongation factor Tu (EF-Tu) . 5g B HT 4434 W H 5
Santa Cruz 237 ; Sl 414Uk 2% S-P Ye ik s &l
H AR NI B E DR 2wl s Trizol RNA Hli 57 &
1 GIBCO A #]; #5571 &A1 SYBR Green |
RAYRIE H H A Takara 2 .

1.1.4  {{#%. IPGphor %5 HL S £5{ . Ettan DALT T
B UK A% . Imagescanner 474 1X %) 24 Amersham
Biosciences A ®] 7 i 5 Voyager-DE STR 4307
MALDI-TOF-MS Jii i 4% 24 Applied Biosystem 723 7
Feih: PDQuest 7.0 HERS MG 43 M 444 Bio-Rad 24
F PE s SEW 2 f PCR(real-time quantitative PCR)
{%(Light Cycler) A1 % Roche Diagnostics 22 7] 7™ fifr.
1.2 A&

1.2.1 AZURE R E. FAE4 R G 41451
FMBELH 225 10 1 FH TRl 8 1 5. 20 mg AHZURE
5 300 wl 41 2% %4 fi# % (7 mol/L Urea, 2 mol/L
Thiourea, 2% NP-40, 1% Triton X-100,
100 mmol/L DTT, 5 mmol/L PMSF, 4% CHAPS,
0.5 mmol/L EDTA, 40 mmol/L Tris, 2%
pharmalyte)¥e & J5, H AL & 78 7 Wk s
R AR REA, E=EE N 1h, 0B iER A,
15000 g« 10°CEGLy 1h, BRI 3 RL D $EEHI 41
U . B A e 50 & (2D Quant Kit) il
SE B IR FE.

1.2.2 Bjn) e HL UK. 55— ) 25 LR AR (IEF): %
Z: [ IPGphor 45 U R I Fa pg b AT, 412008
A R 5 KL #(8 mol/L Urea, 4% CHAPS,
40 mmol/L Tris, 40 mmol/L DTT, 0.5% IPG 2% i
¥ pH 3~10NL, JRERMmE) MR E, I EFE
PRFR R 450 wl (% BV T 400 wg). 30 V K4 12 h
Ji, HIKZ 500V 1h, 1000V 1h, 8000V 85h
AT SRR AR, KAWRURATE 20CHEAT, A
FEI TR 69 920 Vh. ~Fffi: 45 HiU R AR fo st Y
IPG 458 BB T 10 ml V45 A ¥ (50 mmol/L
Tris-HCI pH 8.8, 6 mol/L Urea, 30% H ith, 1%
SDS, 0.2% DTT, Ji &R E)A 10 ml V- B ¥
(50 mmol/L Tris-HCI pH 8.8, 6 mol/L Urea, 30% H
M, 1% SDS, 3% Wi L Wifi, IR M ) #%F
7 15 min. 25 A 7 F. SDS-PAGE Hiyk: ¥ )5
) IPG R4 2 12.5% 1% _ut, i IPG k4
L BN, ARSI NS IR F VK R 5
FrAEdlh, HEORANEE, A IR E R 1) 0.5%3
JIERE BT Fvk A B 2.5 W LUK 30 min Ji5
FRUAREIR 12 WHHD R YK, B2 RM R4 3
TR I SRS I AR 45 1 LK.

1.2.3 RYE M. 40% LIE+10%0K LR 72 30 min.
30% £ 5 + 5% A G R 1M +6. 8% I I B A5 4K, 60 miin.
AWK VES 2 R, BEIR S min. 2.5% A R HS HY L
20 min. ZEIEKPEE 2 W%, R 1 min. 2.5% 5K 5k
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12 4 +0.074% F W Y8 5% 2 B 11 00 B A3 I A L
EDTA-Na, 10 min "' 1k 2 V., 7548 7K ¥E 10 min.
30% L + 4.6% H R A7

1.2.4 K550 #r. Imagescanner 4714 {14 L 44 (1)
S, PDQuest BI5GB AR AT Al 15
SO IR UUEC . e bl e AT 30 B A5 1 AH DG A
B A e B 1053 B3 1 Excel 2000 3 5¢ k.
1.2.5 MALDI-TOF-MS Fili 73 #r. #4255 1 5t sl ke
Jie ) E R oK J5 E 1.5 ml Eppendorf & H, 28 i
o T 4E ¥ (100 mmol/L Na,S,0; 1 30 mmol/L
KiFe(CN), LA 10 1 FAERA) Wi, 1 H KRS Eom
HAEmEENK, CIEIKERERA R A6, Bk
BT AT, i TPCK-Trypsin (100 ng/ &
FUni) 37°CHEME 12 he SR RIR WG 42 55— 0.5 ml
Eppendorf &, ) T e HI A IR (50% &+
2.5% =IO A 2 Ik, &I L0 K& 2 IREEBOR
PRI THRAABORAFE M 2 5 pl. BLO05 pl #EM Y
SEARFRMANY) CHCA TR G, e T AN
MOFERRCE, AT, SRR 0.1% 0 =9 L1
TR b A% & AR L /R Voyager-DE STR
4307 MALDI-TOF-MS Ji i 4% o307, SR S G A
A, IEBTFENE, EHAJE 4x107 Torr, &1V N
ML 20 000V, SAFHEEE A 112, N, OB
K h 337 nm, JkeP sl 3 ns, B S AEIE SIS
(B 24 100 ns, JTHHE 5 B FHE B0 50 X, Al
ACTH 1R AN FRAE, Bt F g A DB e o
TbRAERS IE,  SRAF K0T & FR 20 K13 (PMF). Mascot
BAFHZR SWISSPROT ¥t 7 % 5 25 11 7%

1.2.6 Real-time quantitative PCR 7} #T. & HE 41 A1
S R AL 2% 10 ) T HhdE 52 RNAL A
Trizol I G 45 AR A1 21 A RNA. 2 pg &
RNA 4% [ J % 5% 7 £ (Takara 23 7] 77 ) Ui B 7E
20 wl [ WAk R A B cDNA. H primer premier 5.0
WA ¥ vl 40 S ribosomal protein SA & K] 1) 5] 4
(L3E51%: 5 tcacggaggeatetta 3'; Ry 4: 5
catccaccacatcaaac 3') fll 5 X %t [l GAPDH 11514
(EW5514): 5 aatcccatcaccatettee 3'; RiiE914): 5/
catcacgccacagtttce 3'). Real-time quantitative PCR %
M.AE LightCycler system ¢ PCR 4 _FHEAT, i H
P64k SYBR Green 1 5XUHEMT DNA 4546, W
AZUNF: 2 wl cDNA, 2 wl SYBR Green 1 JE 4t
BE, 0.5 w1 10 pmol/L EJE514, 0.5 wl 10 pmol/L
TWi51%), 1 ul 25 mmol/L MgCl, Al 14 wl H,O. 5E
Kei R AL CT S W, X RIEEIH %R

Livak S5O 2785 Iy g 47 1 5.

1.2.7 AL fa. 20 175 4E AR 20 #224F A1
A A A A BRI b e A SUESEY) Fr, dk IN
WA R F S-P Gtk 6 i AT S e 414k
Jeffi. Rackl PifA. Rhodanese Prik Ll M EF-Tu Hifh
Iy 4% 1 23004 11350 Al 11200 #i k¥, H PBS
BN BT L BEHLEE 2 D 5 AN = A5 B
$§(x200), F/i0%0 1000 40, LAR MR 4
S5 0L, RIARA Bk D) v 1 4 €6 5 F55 AR BH 1P 40 B LE 491
W04y, FHEBRAE: L0 5 EREE 14 e
295 R 3 oy AUt EHE A 0 45
FHE 1%~25%K 1 75 1 26%~50%H 2 477
10 51%~T5%H0 3 535 A >T5%K 4 55, WA
o4y Hk—-, 1~3 5K+, 4~545h++, 6~7 %
N+, BESKR Y)W 8¢ 5 AN B e, BULF
B4

1.2.8 Sl 243 #r. N SPSS 10.0 hi 4t i # #F
XS g RAEAT G F M, KT real-time
quantitative PCR SE40 45 R b 1 v = R ¢« K056,
X TG A 2R 27 S0 4 R b T AR IR A 2 0 R R
AKGE:, P < 0.05 B 2 412 A5 g it-2 5 3L

2 & R

21 BEAFEEANER LK 2-DE BHLHE
AREEREARSRIRS

gE IR L R S R R A B FLUK )
B B 515 3 F E AL A Z 4241 2-DE B 4% 10
k. PDQuest #AF /0 s 20 B 2-D #EIR 193
RECH(1 020 +50), “FIJULHLH A (93+2) %. KH]
PDQuest #F AR 41 10 5K 2-D BRI T34 1K,
RVHA3 R 2L P T A s b D TR — B 1 0 R R P38
ST, FANE AU RIA e LA B R Ak
(AN x JKJE). LR 41T ¥ e 16 2 S (B B0 AT
A L) ¢ K3, P < 0.05), 19524454
MR b B ek 22 5 KT 2 5 I A i a3k
324N, B AR EM 19 M EFRE
EASPig=y
22 ERFEEHRENRIEEE

32 AN 22 S RIA B 1T AL TS 43 BT 43 2 PMF
KI5, i) SWISSPROT ¥ 4, 19 N5 A it
RASRIE T, 17 MEAETURE A B 2 AR
E 1) 18 5 72 S 3 B 1 A JOR T e R AU
1 2% SwissProt 4 /4 78 b Rackl S 1. H4y 13
AT R RE SRS PMF K, 5l T4k
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Fig. 1 Two dimensional electrophoretic map of human colonic epithelial and nineteen differential expressed
protein spots identified by MALDI-TOF-MS (a) Young group; (b) Old group

Total 400 pg proteins of human colon mucosal proteins was separated by 2-DE, the 2-D gel was stained by silver. The identified
differential expressed proteins were labeled with figures.
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Fig. 2 MALDI-TOF-MS analysis of spot 18 (Rackl)
(a) Peptide mass fingerprinting of protein spot /8. (b) Database query result and scores of spot /8.
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glucose 6-dehydrogenase. flavin reductase. short

chain  3-hydroxyacyl-CoA  dehydrogenase. 3-
hydroxyisobutyryl-coenzyme A hydrolase) - % 2 L
YA, 2. 5. 7+ 8 5 £i( 40 S ribosomal protein
SA. stress-70 protein. protein disulfide- isomerase
A3, EF-Tu) E2Z 5EOMEIE. #5510
sE M E A RS, 6. 9. 100 11 5 5
(selenium-binding protein 1. transferrin)Z: 5 %) it %

iz, 1. 13 %5 A (chloride intracellular channel

protein 1. voltage-dependent anion-selective channel
protein 2) & & FIHIE & 1, 4 5 &1 thioredoxin-like
protein p46 ;& HE M PLE L EH, 18 5 £l Rackl
EEEMBAE S SEA. 19 MEENZERRE
A SPOSNIEY i R A D e W& S DI I DR IR ] )
FENLAR BRI 1. NFE 1 il vl B 5E A7 T Skl i
A 3. 5. 8 12, 13, 14 17 SEAM, FiX7
N ZEFRILLRARE B BT, 6 DM H LT
IS5 R b e h 338 R .

Table 1 Differential expressed proteins of colonic epithelium identified by MALDI-TOF MS between young and old man

. Changing
No Swissprot Names folds Subcelluar
ID number locations
(Old/Young)
1 000299 Chloride intracellular channel protein 1 34 nuclear(majority and cytoplasmic)
2 P08865 40 S ribosomal protein SA 22 cytoplasmic
3 P06576 ATP synthase beta chain 0.44 mitochondrial
4 Q8NBS9 Thioredoxin-like protein p46 2.2 endoplasmic reticulum
5 P38646 Stress-70 protein, mitochondrial 23 mitochondrial
6 Q13228 Selenium-binding protein 1 0.38 cytoplasmic
7 P30101 Protein disulfide-isomerase A3 0.40 endoplasmic reticulum
8 P49411 Elongation factor Tu(EF-Tu), mitochondrial 0.45 mitochondrial
9 0.45
10 P02787 Transferrin 041 extracellular
11 0.47
12 P13804 Electron transfer flavoprotein alpha-subunit 0.46 mitochondrial
13 P45880 Voltage-dependent anion-selective channel protein 2 0.47 mitochondrial
14 Q16762 Thiosulfate sulfurtransferase (Rhodanese) 0.30 mitochondrial
15 060701 UDP-glucose 6-dehydrogenase 0.46 undefined
16 P30043 Flavin reductase 0.47 cytoplasmic
17 Q16836 Short chain 3-hydroxyacyl-CoA dehydrogenase 0.46 mitochondrial
18  P63244 Guanine nucleotide-binding protein beta subunit-like protein (Rack1) 043 undefined
19 Q6NVY1 3-hydroxyisobutyryl-coenzyme A hydrolase, isoform 1 0.47 undefined

2.3 40 S ribosomal protein SA 7E FFEFEFE A
SERAFhER £ P BIRIK

N AT AR S PR g N ES e S A
real-time quantitative PCR i | 40S ribosomal
protein SA 7E 5 4F N RIZEFE NG5 W R b Bz b it 5%
k. B3 e BREE BN R AR
real-time quantitative PCR 455, & 4 4y 10 I HE AN
110 5122 4F N+ #4540 S ribosomal protein SA 1)

mRNA /K°F- CT {8 5 HE K B K] (GAPDH) mRNA
KV CTAHZAE P IIMERN I RTE I, ZE /MY
* mRNA [RIEKF R, WA ZEEE R AT
B ZE (P =0.001). 2R J5 M Livak 2500 2-45¢
JNEAT R, 45 B, 40 S ribosomal protein
SA TEZ M S R bR b i Rk KPR E R A
/51 9.8 fi%. real-time RT-PCR 45 % 5 LG 8% (4 4 2%
WFo a2
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Fig. 3 A representative real-time RT-PCR analysis for the mRNA level of 40 S ribosomal protein SA in the
normal colonic mucosa from young and old people

(a) Graph showed that mRNA level of 40 S ribosomal protein was higher in the normal colonic mucosa from old people than from

young people. (b) Graph showed the melting curve of representative PCR products of 40 S ribosomal protein SA. A: Old group; B:

Young group.

24 %YL LHEN Rackl, EF-Tu, Rhodanese 7E
BEAMEFANGEHFE LR PRYFRIE

T IR EE LR B A AT SR A R R S
% AL 7 7EA & Rack]l. EF-Tu Al Rhodanese 7E 20
B N 20 185 NG RGN L B v i) 205 . 4
RWIR - S b RN &5 ik B B2 45 Rackl
EF-Tu Al Rhodanese ik, F 2N T4, K
PEAN ORI oA T R (B 5, 6, 7). X AR
MZEH G e A G R LRI 5, 3 ANk
i 5 FIBTLE 20 19175 45 AR 20 12 4F NS5 I R L Bz b

Group MRk 5L WK 2, Stk B & W . Rackl.
Fig. 4 A statistic analysis for the result of real-time EF-Tu 1 Rhodanese 71 25 [ &fil5 b J¢ (1) 335 7K ¥ 11

quantitative RT-PCR FHAEH BE T 244 (P < 0.05). RIEHIEERYE

Bar of mean (x) by group from SPSS10.0. In the graph “X” showed oA 2 1 R 4E %EE%% g
the difference of CT between 40 S ribosomal protein SA mRNA and

GAPDH mRNA, respectively. /: Young group; 2: Old group.

I ¥ . 8
k g i
L. "

Fig. 5 A representative immunohistochemical staining of Rackl expression in the normal colonic mucosa

Mean x

2+

from young (a, b) and old (c, d) people

Hematoxylin counterstain. Original magnification: x200.
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Fig. 6 A representative immunohistochemical staining of EF-Tu expression in the normal colonic mucosa

from young (a, b) and old (c, d) people

Hematoxylin counterstain. Original magnification: x200.

Fig. 7 A representative immunohistochemical staining of Rhodanese expression in the normal colonic

mucosa from young (a, b) and old (c, d) people

Hematoxylin counterstain. Original magnification: x200.

Table 2 Expression of three differential proteins in the

normal colonic mucosa from young and old people

Protein Group - + ++ 4+ P
Rackl Young 2 2 6 10

Oold 3 6 9 2 0.015
EF-Tu Young 2 4 8 6

Old 1 13 4 2 0.036
Rhodanese  Young 1 2 10 7

Old 3 8 9 0 0.001

The expression levels of three differential proteins were significantly
higher in the colonic mucosal epithelium in young group than in old

group (P < 0.05 or 0.01) by Wilcoxon rank sum test.

3%’

AW FELLE T NMEE N IEH S5 R E 5
NG, BRI ARA SR AREE T 17
FhE R - BRI A, XS AR
AW B A RER ™A, WIiEeis . prsE L
Y& qEPritiiof iRz N I B

FEIX 17 M ZERRILEA BT, €A T 4ok
PRI AT 7 AR D, 2007 41%, IX5ERgoh:
WS S mRIE LR HE VIR R R, A
M HEA YA, AR IS A YRR SN R 3 4R
(reactive oxygen species, ROS)&= M4 iy, 5l
DNA. HHBRRZS, JUHE ARG 7 9855 K
TP BRS040 DNA. B,
HUEEY fe-qS PRV 4 = PNTTEIF GBSt 4a ik
L RARA IS N AR R PE ROS 77 A 1K = 23
[l It 2 ROS Buiki (0 8 2 Hbw, X WA ke 1
AWIFFER) 72 5 1K B 1 o 2R AR R 1 A LA 2
e )L AR 7 A ZE SRR AR A R B T, 6
MEABAEEFEAR SRR LR RIE . &
AWEFTEE KRN, RN A Zohi AR ) BE T2 IR S 4
J. AL B 2R, T HEE X
N PEERARI R — L N B, T A
PEOBFAI, X LEL R 1 T 24 N 45 o i s
LR RIS T, Ul W AR AR ) HE TE IR AL 45 1 R IR
R R A R
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AHEFAT 2 A PrA A 8 R Selenium-binding
protein 1 F1 Flavin reductase 7F &4 A\ 145 117 &l
Bz 25T YR AR AL R A A A R
Ui MR e H IO S AL Vi (Se-PHGPX) <5 (1) 22
21 B 400, selenium-binding protein 1 H A7 &5 &
FRIAE R, LRI R SE Ml () AR, 2 17 5% i 4
BT A AL i 135 7 . flavin reductase H AT PR3 41 i
o TAEACRIR IR D RE,  FLIA T PRI 59 40 I 1 P de
¢ B¢ 71 . selenium-binding protein 1 Al flavin
reductase 7E& N R b R P X T, i
A0 NPT A DI RE T B 2 i R T R 3 221 Jist [
Z—.

J4h 2 A8 1R EF-Tu Al Rhodanese JN{E
FENG T RE it %55 . BF-Tu 2 51
E SR PR R IR A B, e A AR KA Dl g
HE A2 b ik i m,  AEAE DI e AR 2]
Hh R BRI, AL H A R 1 A 2 A SR e e 2
R WoR, EF-Tu {525 N5 RNE b 5z 40 i
HRIE T, X 5EFENG RN R D Re A —
4. Rhodanese »& —FH LW iE T, = 580E
EI A R B A0 2 1R A 2 B fmd A 1 Il 1 A2 1
AN SR L AT AR SR BRI, Bl
2% LA I TR A0 ) IR 17T BEL BT B R 1) S G0, T
rhodanese & i A6 U 28 (1) CBEEIE ,  FLAT R4 I &b
JEE R AR . AR SC E A A 11 Bt 2 2 0T 0 0 e 3 A4 s
@34 .7~ , rhodanese 7E &4 N 45 W s b j i 3%
R, B N A S ST TR 5 R e
JIBEAS, AT VE 22 500 77 A By .

TRAT IR 2 AR R B RS o, SRR R R
CE2) R4 H g i kom b R = 2E/, 15 50
EAPNEE AN 7Y S R 2 TE oo AEE O F S PR
XS K Wi 2y Atk () 37 LA, ASBIFGR ] B2 5
A T NG KNS YN 7E - M W 4 S U
Fikigr 2, WKL S 2R bR K
(RAEEAH G L . AW E 1) 17 DS EiE L
R REA T, H 448 A Rackl.
stress-70 protein. 40 S ribosomal protein SA Fl
chloride intracellular channel proteinl W] fg 55 Ji 4%
P

Rack(receptor of activated C kinase 1)s& protein
kinase C ) #% 3k &% [ (adaptor protein), A7 i 75
PKC 15 5 A% 3 30 % 1% 1 (W 4F 0. wF g0 & wiu s,
Rackl @32 REE T, HRIEA MRS ZEEE
LY, WA ST 7R Rackl R AT 4098

YER, ealid i) Sre WS 5 4% a2l
il Rho GTPases. Stat3 fil Myc & (1T, T
i cyclin DI, CDK4 Al CDK2 M35 4E, 55040 iy
RSB T G(1)/S 39100 AHIF ST L H 11 e 4“7 Ak
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Comparative Proteomics Analysis of Normal Colonic
Epithelium in Young and Old People”

ZHENG Jie"™, ZHU Guo'®", CHEN Zhu-Chu*?, LI Ming'?, CHENG Ai-Lan",
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Abstract The aging process of human colonic epithelium involves a slow decline in physiological vigor and an
increasing susceptibility to age-related diseases, especially, colon cancer, but the molecular mechanisms of the
aging and susceptibility of aged colonic epithelium to carcinogenesis is still unclear. Identification of aging related
proteins in colonic epithelium will help to reveal the molecular mechanisms of colonic epithelial aging and
age-related colonic diseases. Therefore, the total proteins of human normal colonic epithelial tissues from 10 young
and 10 old men were separated by two-dimensional gel electrophoresis(2-DE), respectively. PDQuest software was
applied to analyze 2-DE images, the differentially expressed protein spots of colonic epithelium between young
and old groups were identified by matrix-assisted laser desorption/ionization time of flight mass spectrometry
(MALDI-TOF-MS), and the expression levels of partial identified proteins were determined by real-time
quantitative PCR and immunohistochemistry. Well-resolved, reproducible 2-DE maps of human colonic epithelial
tissues from young and old men were established, 17 aging related proteins were identified by MALDI-TOF-MS,
and the differential expression levels of partial identified proteins were confirmed by real-time quantitative PCR
and immunohistochemistry. The results indicate that injury of mitochondrial function and decline of antioxidant
capability are important reasons for the aging of human colonic epithelium, and four differential proteins (guanine
nucleotide-binding protein beta subunit-like protein, stress-70 protein, 40 S ribosomal protein SA and chloride

intracellular channel proteinl) may be involved in susceptibility of aged colonic epithelium to carcinogenesis.

Key words colonic epithelium, ageing, proteomics, cancer susceptibility, two-dimensional gel electrophoresis,

mass spectrometry, immunohistochemistry, real-time quantitative PCR
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