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Abstract

AIM: To screen new biomarkers for colorectal
cancer (CRC) by identifying differentially ex-
pressed proteins between CRC and matched
normal mucosa using proteomic technology and
to analyze the association of identified biomark-
ers with colorectal carcinogenesis, development
and lymph node metastasis.

METHODS: Six pairs of fresh samples of CRC
and matched normal mucosa were analyzed by
two-dimensional differential gel electrophoresis
(2D-DIGE) followed by matrix-assisted laser
desorption/ionization time-of-flight mass spec-
trometry (MALDI-TOF-MS). The expression
of the identified differential protein ubiquinol-
cytochrome c reductase core protein 1 (UQCRCI)
was validated in 78 cases of CRC, matched
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normal mucosa and lymph node metastases.
The immunostaining intensity of UQCRC1 was
scored. Wilcoxon signed rank test and Krukal-
Wallis test were used for statistical analysis.

RESULTS: 2D-DIGE analysis showed that the
intensity of a protein spot was significantly in-
creased by 2.14 folds (P < 0.001) in CRC. This
spot was confirmed to be UQCRC1 by MALDI-
TOF-MS. Immunohistochemistry analysis re-
vealed that the immunostaining intensity of
UQCRC1 was significantly higher in CRC than
in matched normal mucosa (2.28 *+ 0.95 vs 1.81
* 0.88, P < 0.001). However, the expression of
UQCRC1 had no correlation with differentia-
tion, TNM stage or tumor location (all P > 0.05).
The intensity of UQCRC1 was significantly
lower in primary CRC than in lymph node me-
tastases (P < 0.05).

CONCLUSION: UQCRC1 may play an impor-
tant role in colorectal carcinogenesis and lymph
node metastases.
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node metastasis; Proteomics; Immunohistochem-
istry
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VAT VA Z 4 £ %t i o, 7k (2D differential
gel electrophoresis, 2D DIGE)& & i ## Bh ik
F BB K AT ] T (matrix-assisted laser
desorption/ionization-time of flight mass
spectrometry, MALDI-TOF-MS)&#7. VA %%
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B 473 % & 1(ubiquinol cytochrome-c reductase
core protein 1, UQCRC1)/£78%]CRC %5 JE % £b
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WA B A 0%
UQCRC1 & ik &
%5CRCAH £,
5 CRCH# 514,
o A RTR
J& Wy X R
Tit—FHR.

JELALR, Fe2d4 N EEAS M C L P oy Rk, s R &
B RE5IE A A 0, B3rAbE: 1, Prakk: 2,
7% A 3.

Z 8. 2D DIGES# 2 = £CRCF —/N& & %
F B 734 B E 3 52.1445(P<0.001). MALDI-
TOF-MS4#7iE %% % & HUQCRCI. %%
1A F % 5 2 FUQCRCIZECRCE E
AR AL R A 5 A 42.284+0.95421.81
+0.88, H £ £ F(P<0.001). UQCRCl &k
#3855 5 A, o R IRAL Y T £ (P>0.05).
UQCRC1 45 #k BL 45 5 B3 49 o &t F &
XA A2.79+0.51422.334+0.96, AR HK £
F(P<0.05).

LEB UQCRCI/&?%E}%% T Aok O AL
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03I

N 1258 RIC R CIF R AR 54, JRAT TR 6300 i £
45 H W¥E (colorectal cancer, CRC)ZH 255 1F H %l
P20 2 AT L 4 7 Sl e FL YK (2D diifferential
gel electrophoresis, 2D DIGE) & & il Bhio':
fEW AT B T8] % (matrix-assisted laser desorp-
tion/ionization-time of flight mass spectrometry,
MALDI-TOF-MS) it il 73 #7. 7 b7 45 B 8w
UQCRCI{ECRCH & 14 15y, X —ILZ 51k T3
AT 28R, UQCRC 1 — P g i 1) 2 o s
HH, RLRARIFIREE NSRRI L. Ak
TEUQCRC YL FLI RN g pr ik s .
BE— DI UE R 58 TLAE &5 B e h R IE S 0L,
AT I RS,

1 #RIRSEA

1.1 A AR T e 38 41 F12008-03/2011-05 K
HIRZ BT A ST ICRC R L bR A T7819). M
HEH RN (61.2112.6)%, Hodb 4061, %38
1], A S50 BRSO . A 1849, gy
14081, %50 4620%51; TNMZM T 39445, 1115139
i, A3 145, TVIHAE]. XS ) 1 5 70 HY
HEEMR 10 cm L B RIER MR IEH 2L DLk
P LUT H e e, A, &8 f. 3T

WK DR AT IR ARG - 4T et i 5 S W, I
YR R AT, 6B bR A iR
il b B LA E, TR V)R 5 S2 B -80 C AR A7 7%
H. 2D DIGEH & A#e4l. w&ikAlE, Cy2.
Cy3. Cy5%t44 kL, IPGIR 4k (pH3-10 NL 24 cm)
M LKA (Ettan IPGphor I1I apparatus), 5¢ J:$4
{%(Typhoon TRIO), 73 #T 4 f(DeCyder 6.5), H
B2 i HLEs N (Ettan-Picker robot)Z5 14 HGE
HealthcareA &]. MALDI-TOF i 1% (Autoflex)
N HTERAE(MS BioTools program)¥4i H Bruker
Daltonics2y . il 4 G482 HMatrix Science
f)Mascot #1444 % Swiss-Prot&i#i 2. UQCRC1
BLPTA Z S BEDUARIE [ Abcam 2 7). =35 )%
AR B B 4 I 2 ).
1.2 7%
1.2.1 2D DIGE: HUZJ50 mg et 20 2318 P A we «
MG IHT R AR, 2R, S50 ug CRC. 1F
WEEAZ A, 2 HILACy3. CySEEYG, UK bR
1130 min. 2 F6XFCRC. IFEH B IR41L415E A,
AMFER 25 pg, LCy2brid A%, FCXTTFI50 pg
CRC. IEWREAIEANAIRT —MESEN
Hk. 642 iMasterliE, %3 I1AN600 pgAs
BRI ) A bR B T DL 4% 5 S URI42 2. Ettan IPG-
phor Il apparatus LUK S LR HLIK, FREEAT
SD SR NIkt ri k. #)i7 Typhoon ™% I
BEF AT IS 413, DeCyder 6,581t
WA s R ER
1.2.2 MALDI-TOF it # 2 #7: Lt %[2D DIGE%: %,
58 2 RN E A A UL A M MasteriRAZ H,
IR IR A R IR, TR, B TSR
b, PABHES 7 SO U TM AL DI-TOF it il 73
#r. Matrix ScienceffJMascot® {4442 Swiss-Prot
Ko 1 S e
1.2.3 Sy giqes: A y) A DL RIS |
B LT IKAK. 3%H, 0,90 25 B AU P i 404k
By, wrlh s G . AR s = AT b,
WIn—4He1 1 100, 4 CHRFE AL WINAD FEAw
ICHEPURIgG, 20 min. R # Pk
W& A - A, 20 min, W FERCR
fZ(DAB) W, IRIARZEE G, o5 BB ML,
AT 5 3RS 70 A -, +<10%41 i % (4,
++10-50%, +++>50%, 73 3 1E4 H0-3731,

it #4038 K F Lmean £ SDE K. 2D
DIGEZ M 5 A ek 30 FIAN O VAREAT G 127 43
BT, o A0 45 JE AR FIAS 60 AT B 1124 40 #T,
XA AR A — AT RO AL 5. LLP<0.05 K
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2 BR

2.1 B G RAF 5 2D DIGESHT oK, CRC
HRPA30 A RO F R T IR R
1.5f% L (P<0.05), HZAMALDI-TOFJii /3 #r
Swiss-Prot¥#i M R )5, VF/r#E647r LA E. 2D
DIGE/M T B rfECRCHHAT — AN E A R (B D) F:
ST 14 (2 2. 1445 (P<0.001), G4 MALDI-
TOF-MS/ HTiESE % 8 1 AUQCRCI, Y
53102(/#2). BE B S E AIEFT14-3-3 Zeta,
PR R ¥ [7] T (Pyruvate kinase isozymes
MI1/M2), it E Yt EE(Manganese super-
oxidase dismutase), 455 2 [1(Desmin), I8 [
(Annexin)Al. A3, ¥Ryt 127(HSP27), Mk
1. 10(Cytokeratin), IfiLiE N BEFEP RS (se-
rum amyloid p component)%%. [RIUQCRC15/#2 T
TATIIRL KGR, BT LLERATT A S 35 20 A, o6 3
FECRCH RIE AT T 3B IISAE R Hr.
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2.2 Ay REASULEGE S EHEOE
BN T MO, K 2 B0 A0 M R 0 IR 4 34 A
#1{%. UQCRCIECRCH IEH B4 4rp %Kik
PEAY 435 2,28 +0.95F11.81+0.88, 17 23
ZE 5 (P<0.001, K3). 70616 FICRC Y IE %
0 T 2 2 v e A T o € R v T IR IR A i
F1551.43%(36/70), AT H37.14%(26/70).
UQCRCI{EM . . AL ICRCH KI5
WR2.174£0.99, 2.40+0.87, 2.15+£1.09, &
2 5P>0.05). 1/ILWAILIVIICRCH
Tk k2.4240.82H12.11£1.08, L BH
ZE 7 (P>0.05). 25 i 0 W g vh 23K 53 il A
2.2440.98F12.334+0.92, JC i & % 7 (P>0.05).
R b Rk 2 A 2.40+0.89 1
1.80£1.08, H it # 2% % (P<0.05). UQCRCI7E
HC 0T () 7 B kT2 45 b 60K (2,792 0.51) W
TR R (2.33£0.96), P <0.05(K]3). Hrf
37.5%(9/24) (I FE RS bk B2 45 b IRV i TR K
P, 58.33%(14/24) KI5V M [
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)

3 11e

CRCAEA IR P 1 5908 2 A0 T 1 T g v 51
A7, FELIAT100 )7 LA EB R B, 507 LA 4K
TCRC. B TAEFA TR ETE RIiZ W, Fn
J7 7 TS TR KD, (A HVF 2 B#H LT
CRCIMAR B #:A%. UL R N 32 B 7E -5 H )
TAEW RIS B 2. TF R8T 0 R b 5 4
S F T IT X CRCHIAMAAL L K, F1TT %
AR IETT R BT 2,

WAL AT DL e L . R
INECHE A R O T B, Ak O TR
Ji9R b A R 0 B G R 98 e kRIC (2D
DIGE, H T35 T WhR W W 1 IR 2 5 il
TAER, WA TR 2 S R I R
HERf R A ] A R T,

UQCRC /& — &% gm i i £ ki tA sz (1, flfor
TR YL, R B R AR W P A AR TITI
WA, S TUQCRCIAEMGM: MR b it 0%, Ku-
lawiec Py SEH0E T H A FLIRAGR SUp
i, Z JELinS S ARIE T AR PR T R,
TN AT S 5 PE I 1 R E. Feng 7R IT
FE AN RSMMC-772 1A I EJUQCRC1 ) =y &
A AR BATITA, K FTUQCRCIACRCH K
A LI N A R AR

AW 2D DIGEZHT R, 60 HZ R4
HS I AT T UQCRC L) & W W i T 1R W &b
J, B RPN T 204405 BATN Sz 4l
AU HIFST s U QC R C ARS8 41 i A i 5 6
B AT Bk, AHAE R AN e R R, X
WHE— P UE S T 8 A AL 2E TR 2 . AT
JEVN, A0 BRAR I v, Zeobn o S AL R AL
SETRFEA AN 71 L) HIAEH, UQCRC1 2Lk
R P A S A R A, WA AN R R R
Fik. Kulawiec2E N JLT- B AT Iihsg B 47 45 46
LA i DR AR 1213 e Ak 5 A4 A I A7 A

155 AT i (cross talking), UQCRC1 B[ & 15 B AT
PEEEHZ—. UQCRCE—FiiZgmid, ik
W s, 785 T AR I P B N 08 13 N8R4k
(R (1, BT LS 4140 5 i 2 (.

Kulawiec5: " 4 234k % 45 1 W oR
UQCRC1RIE 5 FL M 73 P 5 IEAH G (r = 0.18, P
= 0.26), 1115 51 S 73 P R MAH K@ = -0.22, P =
0.24). 4R1M, AWK EZIUQCRCIECRCH #
B RR A OC, T SR R e T A
AL TE O, A BRI 1 SHI R UQCRC1 K IA
AR T M, 6P RIS AL BT v AR R
GBI fRRE, L TF Y R A R — D R s
TR R 45 UQCRCIEIE 2 v T e X
JEUR A, AT IEUIR, T B R 1) g A B 7
SR AT E S

HARUQCRCIFECRCH Rk BE T 1EH
R, TR g h 3Rl B3 TR, 1
B Y A 51.43%137.5%. [RII3RAT]
HE, UQCRC1 2545 H Wy [ g A% Sk 2 45 5
B, AR R FE L BAEH.
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