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Abstract

AIM: To detect the distribution and expression of
uncoupling protein 2 (UCP2) and to analyze its
relationship with clinicopathological parameters
in colon cancer.

METHODS: The distribution of UCP2 in colon
cancer, colon adenoma, colon hyperplastic pol-
yps and normal colon tissue was detected by
immunohistochemistry. The expression of UCP2
mRNA and protein in colon cancer and tumor-
adjacent normal tissue was detected by quanti-
tative RT-PCR and Western blot, respectively.
The relationship between UCP2 expression and
clinicopathological parameters in colon cancer
was then analyzed.

RESULTS: Quantitative RT-PCR and Western

blot analyses showed that the expression levels
of UCP2 mRNA and protein in cancer tissue
were about 4- and 3-fold higher than those in
tumor-adjacent normal colon tissue, respective-
ly. UCP2 was mainly localized in the cytoplasm
compartment in cancer tissue, but was almost
undetectable in normal colon mucosa. The posi-
tive rates of UCP2 expression in colon adenocar-
cinoma, colon adenoma and hyperplastic colonic
polyps were 85.9%, 55% and 20%, respectively.
The expression level of UCP2 in patients with
stage III/IV colon cancer was significantly high-
er than that in patients with stage I/ II disease.
The positive rate of UCP2 expression was higher
in colon cancer patients with metastasis than in
those without metastasis.

CONCLUSION: The expression level of UCP2
is higher in colon cancer than in normal colon
tissue. UCP2 may be involved in tumor progres-
sion and metastasis in colon cancer.

Key Words: Mitochondrial uncoupling protein 2;
Colon cancer; Colon adenoma; Hyperplastic colonic

polyps
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Santa Cruz biotechnology, inc, USA) X4 /i (7
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Applied Biosystems, Foster City, CA, USA); £
A RO A& BCA S A4 Bk 7 &
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0.01 molV/LATEIRERZZ MM 1 mol/LIFTBSZZ
T (pHS.0); 3% 1 E-H O % ¥, k7).
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B 1 UCP2iE4ipfe RESSBADMNIRIL. 1, 2: FlpmA
I3, 4: JESFHL 5, 6 PEMSTIR, IR TEFAE AL INR Y
R I E A

1.2 7

1.2.1 )R A8 m 24 P UCP2Y
L5 &GRS R AR S PBSYE A N3 %
H,0,/ETMA I, i & 10 min/5PBSYE; PR
1&5310 min; PBSYE T 5 W ITUCP2PT4A50 pL($%
1170 VIV, fERGREMBH IAN0.05% Tween), 4 C
RERG B2 R =i, PBSYEF A in Pt -
1500, V/V)50 uL, 37 °C 1 h; PBSYEH, DABE
t, FRIKMYE10 min, TRARFEE Y40 s; DL
o KL EW]L I, TR, REXGEAIR]
B 1 B P O . S AL S 2 o S A
PR 627 BT BN, DA C R e (At
I B o A BP0 i, A9 BE R LWL 54 i
PR, FEASPLEF 100440, v S5BH 1 20 K 7 )
. BIvEAn n<15% vt BIPE, BHPE I =15% 1t
S BAE. Fe gL (i 53 B 0), R EBAPE(+D),
JE(+2), FEJE(H+3).

1.2.2 £ ZPCRAM 4 1 J& B % 5 414 P UCP2
mRNA# & £ 57 (1) BLTRIzo il 5 $2 B &5
g s ML SRR . B AR
SR A SRR AR BIRN A, $EHU7 v 3% 4 W) A 3k
175 (2)cDNA)¥i#5%; (3)5E HPCRIll EUCP2
mRNA: ¥ H] ABI Prism 73005 #PCRAY, #HTE
HPCREIMN, UCP25 4RI 2 GAPDHS |4))7
B WAF KL 7. UCP2 gene: £ — [ W AK &: 10X
Buffer 2 pL, Mg®" 1.6 uL, dNTPs(2.5 mmol/L)1.6
uL, Primer-UCP2 0.8 uL; Taq/##0.2 uL; Probel+2
0.14 uL, dH,0 12.73 pL, &R NARR: 20 uL.
GAPDH: 10X Buffer 2 pL, Mg™" 1.6 pL, dNTPs
1.6 uL, Primer GPDH 0.8 pL, Taqf§0.2 uL,
Probel+2 0.14 uL, dH,0 12.73 uL. & —krA43
AL, B NS INFE ficDNA 1 L. 974
/4995 °C 5 min, 2454013695 °C 30, 60 C,
1 min, &5 — G H72 °C 3 min. F K FRIEANT
H =2%X100(Act = ct H [ L -ct A ).

1.2.3 Western bloti i 4 15 5% B & 40 47
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UCP2 mRNA(T/P ratio)
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UCP2ZE FH(T/P ratio)

B 2 UCP2 mRNAFIZBBRATEHENEESHADRIA
BB,

K e b R S ORI 6, R B (BN,
F Ui B HEAT. EEBCA-100%% [ 7E il 2 1R 7
& U IEAT B e R, Q)FIIR SRR
e Iy B MR B V48 12.5%; HURE 25 1130-60
ug, NG R I6 X loading Buffer, 100 ‘C & i#5
min; (3)FRUK S HBL: $E R HUR20 mATEHLIK,
13 mA/em™ HIR 70 ming (4) kR &
#: UCP2(1 © 1000, V/V), 4l Z5C(1 : 2 000),
4 CRE; HRPFRICH —Hi(1: 2 000), 5o
B 1 h; (5 HPVDFJE, 785 4% K I H Washing
BufferPt3i; KrECLIEYILAT & 20 LI 7% R,
HFEILMEE0 s, EB Bkt B 4l
FCO A RM30 s, UCP2#Z91-2 min, iE/KULE
IIAGE R, R A& W fE s KTE S, T,
HeF.

it F A S HH Limean £ SDE IR, 4%
A1) Dy "B 36 WAL . U C P23 ik JIHga T 1) 9 6
R ZAH Ko Bk UK aplan-Meier iR 25 A 2 [
FIERAA i, Lk [m] A R Pearson r{EAAH G
AT, P<0.05IA 0 22 R gt 2i L.

2 BR

2.1 UCP2 mRNAE 4 1 5 4L R B J5% 5 4L 4R T 84
Fik WA ZIUCP2 mRNARIEL & TS
B S5 2, MR A 2 UCP2 mRNAFE IR
L s A, RS0 R R,

22 UCP2E G E LM EM BB IR FHE P L
ik iR ZUCP2IMRIA T8 55 159 45 W
H, MR UCP2 I R L i 57 2L 2R 3
&, R G 7= 2 (3R2, K.

23 &MmBEAZPUCP2E G XA 5mRNAL
KE AR R SRE YIS UCP2E AR
IE5mRNARIE B IEAH M, BIAE s 420
UCP2H % E L AEmRNAZKF J 85 (/K F 1
H R RIE(E2).
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BARk, Awm B AT
UCP2A % W 5
EEHRS (A UCP2 mRNAMERIE(2M x100)  T/P EEHRS AR UCP2EHE(TolalGray) /P 7;3 f; jﬂﬁ;’ " f;;
1 T 8.12 3.45 1 T 2.10 214 s bUCP2H
P 2.35 P 0.98 HEK LG ER
2 T 4.16 5.33 354 2 A e
2 T 19.68 5.70 . 078 H % BT RD
P 3.45 - XERR K E
3 T 13.60 2.96 3 T 2.45 2.82 4 9 A, Bk, K
P 4.60 P 0.87 PR AT s R 2
' ; T 514 aos EEARAKF
4 T 21.40 2.32 : : UCP2#4 4% ik #E 47
F 9.21 P 12 T, AT T
5 T 26.20 3.67 5 T 3.02 3.70 2505 ks e g
KRR
p 0.82
i 12.70 UCP2#4 & ik 89 6
6 T 78.60 2.51 6 T 6.24 270 xEsL
P 31.20 P 2.31
7 T 86.50 3.59 7 T 5.55 5.00
P 24.10 P 1.09
8 T 12.31 6.00 8 T 8.27 3.93
P 20.50 P 2.10
9 T 45.20 8.85 9 T 9.43 8.65
P 5.10 P 1.08
10 T 36.10 0.84 10 T 1.96 0.78
P 42.60 P 2.51
11 T 912 237 11 T 3.15 3.80
P 3.85 P 0.83
12 T 3.67 1.78 12 T 7.12 2.13
P 2.05 P 3.34
13 T 10.34 4.40 13 T 451 3.72
P 2.35 P 1.21
14 T 17.63 5.86 14 T 7.12 5.45
P 3.01 P 1.31
15 T 6.54 4.47 15 T 2.54 417
P 1.46 P 0.62
SZIIT/PLL 3.92 IT/PEL 3.27

T: IPEBELR; P: BBIERER. IBARSESERAHLKRUCP2
MRNARIASLLR, £ = 0.046.

2.4 fIEALBALF M UCPLE R R 9% & M 56
2122 P o ok UCP2EZAEN M RIE, 4E1E
W R R AL LT RIS, R4 4141
HH N M T A — ER T B e e (1813), BHAE S
o Hool, 7645 i 0 I BHPE R I R IE
85.9%, H ILFIA DLYL £ 5t v B R 5 FH 2 28 32,
eSS IR A p Ay — e R IA, BHME S
0, #855%, UCP2{EIE T &5 Al 2, 45 ig A1k 5
WAL, &5 i e % 4 s v () R 0 A DL 2 3.
2.5 UCP2#9 & ik 5 6 JR 20 22 97 32 52 S AL 9] 09 %
% UCP2IILAE GRS 1 Hy stagel AN IV 31 45
[ A WIS = T Ak Tstage T+ 1T, 2
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& 3 REALUSENMNUCP2EREREPIIRE

KRB, AUCP2FAMELYE (X 400); D: fE5E 1EH ZHA A

+& 4 UCP2HNRA SIRRRIEES EHIZ R

FRIE PRI
s 7 P e om mmr mE
FEBAS 10 10 0 0 0 0.0
AMEAR 10 9 2 0 0 20.0
EhPRE 20 9 3 6 2 55.0
Ehpke 78 10 15 30 22 85.9

PEIEABIE <16 %N, [OMABIR=15%1190BIE. ZREE
EDRRIE0), EEME(+1), PE(+2), BIDHE(+3).

UCP2". UCP23E KT i FE AR S I, AR
H95%[F1VE 751, Wi FLEN PRI A6 2 7] 41 85%IF]
JEFP3. UCP25UCPIA 56%H [R5 s FE .
UCP2E AN FEIBE, FWATPEN. 5
PR R A I AN 1 42 40 i A ROS = A 254 . A3
AR UCP2IH I ¥ 4 il WROSHI ™ 4, /5
TN BECIR AT F 5 B O JULAH 5 A AL A,
UCP2T} i af FIHIR O SR P2 A=, A4 41 i 4 52 40
AN AR . UCP2 3l R X ROSHI %, 3 T
R OO PR ) S VAR S S 2= 31 T S
4 B RN U CP27E &5 i 41 4R b i Rk, i
fe IR T 25 i g v B AT AR 5 e I
PRI BEAFAE 0] XA 5 BRI K R e?

PV B s P CRIT VAN K B 1561 45 s

UCP2[BIME R (%) PE

e sid
B 67.9 0.0720
DE 72.0
IBER D HE
| (TINOMO)+ Il (T2NOMO) ~ 57.1
1] 70.6° 0.0320
v 83.3° 0.0248

*P<0.05 vs IIBERDHA | + | BESHALPUCP2RIX.

R 5 SpERE SHERBIEESEREST
TE XL 95%Cl PE
FH2(=60) 0.098  0.081-33.058  0.915
szl 0.895  0.078-41.221 0.389
REFNT 2135  0.610-18.281 0.078
AR ERAL 1270  0.031-1.672 0.049
UCP25&RIR 4321  0.035-0.682 0.046

ST ARBCR b A (45 g 21 23R 55 41 2R)
[FJUCP2 mRNARIEIATI E, 45K Bongs s
ZHZATUCP2 mRNA )L B Wl =y T 55 1R 4
21, IR 21 UCP2 mRNAKF A KL 5%
EF AL AT/P = 3.92, n = 15), B FME%E
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Rk B, BATTHII K H Western blot /5 K5 I ¥z
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S, 45 B 5 Horimoto 25 K43 it — 3.

FRATT I BT FH A 92 20 240 27 1) J VRN I 5 4
IR ZR, SEAPE LA, 25 e R 2 s 41 23 )
FUCP2HIRIAREAT TR, KILUCP2RIALE
&gt s R R A2 s RIS (B R I8 2 43 i)
i 85.9%K155%), (e AE T A 2RI Z20%,
IEREEY N ER R S S E i S CEN Ka T i S o v 7
i L JE MR g5, NIE 3 45 4 2L 21 45
R A R G A B R R A T U C P2 I R A
B, 1X— 45 B 5 Horimoto A& U 51 45 S
JE—EU, $ERUCP2 ] A 78 PR ) K A Rk i
BRI —EMIEH, 25T ML, JA1x78
191) &5 g £ 37 TR I RS 2 5038 5 U C P2 I 3Rk
AR WU 23 BT, IR 85 i i TS AN TV S 26 11 &5
i AP UCP2R A Z B 8w T T IR I3
) AN [] I A 995 320 300 H 55 1) 45 i e 41 40
tHUCP23IA IR 5E J3 A1 Yl 7 I 45 iz i 41 23
UCP2f2 ik Bt A igg A T IR0 T 12T 21 TV
1, JLFIAZEETHE I T IYIRN 113045 i 41 20
UCP2 P25 57.1%, TTIYIRH %55 %70.6%,
IV °483.3%), $E/nUCP2HIZK L AT R 5 i 43
WA . ANFRATINS 78461 45 fip i J 5 1) &4 Ml 21 21
IR BRI 45 WA, UCP2IRRIEALT- 5 s 4l
UM AGRRRETEOG, BT IRATIFE A LA 88 K,
AR T KEEAREL, Mdt— DI, IR i
BIGAH DG B T B, UCP2I i Ris 5
K, MR 5 AU SUr LR oK.

A RUCP2AE I v (B9 H i L2, A
(1) S BB 50 TR E SRR B2 b i P i b T
457 45l Lovodt L & LA RS 4b 22 5 H U CP2
()2 T8 e A U (g e 5 TH =™, K EDNAG
IR I AR TR, 45T R T RURR R R 4
Hi 2R DL S A B S U C P2 A s 3 v T8 3K
PLAN M, X LR 5 45 R AR N U CP2JIT B £kt
AT LA FRIPRAE, P 40 PR Tl . 1 el
1 RUCP2MMAI TGS B, AT BE TR L, X2
YA 22 Fh bR 40 i R #8065 U CP2 [ i 3R
IK BARG AR B A7, AT T SE4E 7%, UCP2
S5 T R A0 S P N, S T RO SA R
(4 A 1

BAZ, K AN R E RVBRATT AT T 4
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