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Expression of proline hydroxylase domain 2 in colorectal cancer and its clinical
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[ Abstract |

in colorectal cancer and adjacent tissue, and to explore the clinical significance of PHD2. Methods

Objective  To investigate the expression status of proline hydroxylase domain 2 ( PHD2)
Immuno-
histochemical staining was applied for the detection of PHD2 expression in 149 cases of colorectal cancer
tissues, 50 adjacent mucosa tissues and 50 cases of metastasis from three affiliated hospitals. Results The
expression level of PHD2 in the colorectal cancer tissue was lower than that in the adjacent tissue. The positive
expression rate of PHD2 in the colorectal cancer tissue was significantly lower than that in the adjacent tissue
(48.9% wvs 72. 0% , P <0.01). PHD2 expression was significantly correlated with tumor differentiation
degree, clinical stage and metastasis (P <0.01). The expression level of PHD2 in the colorectal cancer tissues
was higher than that in the metastasis (64.0% vs 46.0% , P <0.05). Conclusion PHD2, which is mildly

expressed in colorectal cancer tissue but highly expressed in adjacent tissue, plays an important role in the
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malignant progression of colorectal cancer.
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®1 PHD2 EHEMETRESHFAREZSHNXE [#(%)]

PHD2 3£k
Ik 25 " 34 384 S8 4 r
TR () 0.149
<60 69  35(50.7)  25(36.2) 9(13.1)
=60 80  41(51.3)  20(25.0) 19(23.7)
P51 0.509
I 87  48(55.2)  25(28.7) 14(16.4)
4 62 29(46.8)  19(30.6)  14(22.6)
AL 0.150
] 82 40(48.8)  22(26.8)  20(24.4)
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1 13 4(30.7) 2(15.4) 7(53.9)
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MO 122 55(45.1)  41(33.6)  26(21.3)
M1 27 22(81.5) 3(11.1) 2(7.4)
I PR 53391 0.000
I 16 4(25.0) 4(25.0) 8(50.0)
I 62  27(43.5)  25(40.3)  10(16.2)
m 44 28(63.6)  11(25.0) 5(11.4)
% 27 18(66.7) 4(14.8) 5(18.5)




%36 B4
338 2014 42 A 28 H

¥ O= K BE KR ¥ ¥ W
J Third Mil Med Univ

Vol. 36, No. 4
Jan. 28 2014

2.3 ZHMERAIEAEES P PHD2 & & 09 ik

SRR TE SO 45 E i sk kb PHD2 R BH A%
1K 32 1(64% ) ,50 BiIZs B e okt v PHD2 28 (1 FH R A
23 fil(46% ) , B} PHD2 2 7R 45 B i JsUk ik vh 28 i T4
WA AP <0. 05) . UL 3.,

ACoRE B C LA I B D R BAT #5451
B3 PHD2 EZHEMEBEREEZMMEBIFRE  (EliVision x200)

3 iFig

ULAEA, PHD B RN B AT 7S — KRR EFE
2R A R A ARIRE R RIE, &6 o B M
AN A o M7 AT I R R AR TG A, 3 B
SRR 3 420 AL il S 3 R 1 ) 1 ke ik
(402 F1564) , il Z Ko A= A0 SN, AR 1 5T &5 d R
SAEAE BT I A S B 5 N5 (hypoxia inducible
factor , HIF) AR A" 1 HIF 2 g 40 e e 2038 107 1Y
— PR SN T, B RE VR Y 22 b A B A T
PR 2 fe e 200 L S 17 &1 Jo] PR35 v Sk 32 1 78
16 PRBRSE R 4121 b PHD [ 3235 K H AR A
A BRI R

PHD2 J2 g 1 A A= B A g FE 1l ) 5 285 4 )
T R Gk W 9 3O R O B D R
R AEARBEZEHBA N i LS A BR KA
FELATT I, KL T 149 B4l B i A 8UbR AR (Herp
50 il & 9 55 A B ) vh PHD2 By Rk, &5 kB,
PHD2 EfE 55 Bl AL b s 20K, 37045 B i 21
U Rk N IR BB AR B U0, 1 R IK -5 R I 2y
PR E | PR 2SR 5 5 R 25 50 R 00, RV
AT, s PR - SO BB, LR K P AR 5 5 55 SCRR [ 56
23E PHD2 fEH AR i 2B T OUARAT . P 3RAT]
Ny PHD2 35 T P sk 25 i RE-5 45 B s 09 1 ok
JRAEEYIRIO , AE45 L 98 v mT REARE S — b fi e 400 ) 141
TR

PHD2 5[ (1 (2 22 56 R B UIAR G210 FE AR B

FEHIRAT A I PHD2 [1)3R35 525 H 59 1 1 b e 7 7%
YIAEDG, BT b 5% 78 38 1) PHD2 3R3K 1o 25 FAIG; 1S
i — 20 1 50 545 W 9 I A kb BRI 1k 41
TR LS R AL AL) f PHD2 [ 3RIA 1 0L, 45 21
FW] PHD2 7E45 H s i Ak Gk i TAH D e 78
KELR 2, R IR AT PHD2 1 G 5 45 B i 10 2 2%
SR UIMAOC . VA OGN W 7 Lk — 2D 1 AR S At i 2
SEHR L

g R B, R 2 R R R AR, B
S SRR IR JR R GHOR B (R AR . 2 RE T L R 2
JHL B — R B AR W 2E R ks, b B Rz -] B A AL
(epithelial-mesenchymal transition, EMT ) & H & % [
FAVRRIE , L2 IR 4 M AR A5 1= 22 5 B i ) i IE A8
SRl AT AT ST 4 i A e B — e
SRR AZ A, HLIRAT TR 2 i AT 5% & 30 45 i s A4 e
H PHD2 AR AT LS NF-kB {5538 #% ) 1 M
ifii NF-kB 5 538 B 0T LA 22 EMT fg % £, 7 L
PHD2 A FJ g 1o J 52 i 80RO B AR A 15 R
TR s ML N1 5 R Gl i 52 0 NF-«B {5538 #% 1
TGV S alm il EMT 9 % A, DT iR 45 235 1 9 20
ML ZE R o DRI AR 4l A BiF 5% 45 SR R B, PHD2
Al RE S 45 B 0 R R R AR OG , 7E 45 Bk
e &5 TARE S AME T, Kok Rl RRAE S B MR IG
ST HIRE A

SE k-

(1] WmRar, ZRE, 2Rt KMl % 8 2R 1 2% AF logistic [A] 5 43
Hr[J]. A E AL, 2009, 26(6) : 605 -607.

[2] Hilska M, Roberts P J, Collan Y U, et al. Prognostic significance of
matrix metalloproeinases-1, -2, -7 and -13 and tissue inhibitors of met-
alloproteinases-1, 2, -3 and 4 in colorectal cancer[ J]. Int J Cancer,
2007, 121(4): 714 -723.

[3] Rhim A D, Mirek E T, Aiello N M, et al. EMT and dissemination
precede pancreatic tumor formation [ J]. Cell, 2012, 148 (1/2).
349 -361.

[4] Prabhu V, Guruvayoorappan C. Prolyl hydroxylase and hypoxia induc-
ible factor; potential targets for cancer therapy[ J]. Immunopharmacol
Immunotoxicol, 2011, 33(3) ; 568 —575.

[5] SuY, Loos M, Giese N, et al. Prolyl hydroxylase-2 ( PHD2) exerts
tumor-suppressive activity in pancreatic cancer [ J]. Cancer, 2012,
118(4): 960 -972.

[6] Chan D A, Kawahara T L, Sutphin P D, et al. Tumor vasculature is
regulated by PHD2-mediated angiogenesis and bone marrow-derived
cell recruitment[ J]. Cancer Cell, 2009, 15(6) : 527 —538.

[7] Appelhoff R J, Tian Y M, Raval R R, et al. Differential function of
the prolyl hydroxylases PHD1, PHD2, and PHD3 in the regulation of
hypoxia-inducible factor [ J]. J Biol Chem, 2004, 279(37) ; 38458 -
38465.

[8] Adams J M, Difazio L T, Rolandelli R H, et al. HIF -1 a key medi-
ator in hypoxia[ J]. Acta Physiol Hung, 2009, 96(1): 19 -28.



5536 BEE 4 ¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

2014 42 A28 H

Vol. 36, No. 4
Jan. 28 2014 339

[9] Kato H, Inoue T, Asanoma K, et al. Induction of human endometrial
cancer cell senescence through modulation of HIF-lalpha activity by
EGLN1 [J]. Int J Cancer, 2006, 118(5): 1144 - 1153.

[10] Lee K A, Lynd J D, OReilly S, et al. The biphasic role of the hypox-
ia-inducible factor prolyl<4-hydroxylase, PHD2, in modulating tumor-
forming potential[ J]. Mol Cancer Res, 2008, 6(5) : 829 —842.

[11] Aprelikova O, Pandolfi S, Tackett S, et al. Melanoma antigen-11 in-
hibits the hypoxia-inducible factor prolyl hydroxylase 2 and activates
hypoxic response[ J]. Cancer Res, 2009, 69(2): 616 —624.

[12] Couvelard A, Deschamps L, Rebours V, et al. Overexpression of the
oxygen sensors PHD-1, PHD-2, PHD-3, and FIH Is associated with
tumor aggressiveness in pancreatic endocrine tumors[ J|. Clin Cancer
Res, 2008, 14(20) : 6634 —6639.

[13] Jokilehto T, Rantanen K, Luukkaa M, et al. Overexpression and nu-
clear translocation of hypoxia-inducible factor prolyl hydroxylase PHD2

in head and neck squamous cell carcinoma is associated with tumor

(E4330 @)
2536.6 4~/mm’, 7= 1830.3 /~/mm’; UBM 7= fi R R4
2.57 mm, /£ 2.52 mm, A\ TR B AT 0L, AT RS B & &
AR RS (HE55) 4 0.40 mm, 75 0. 31 mm, 22 J& 5 1 JF i, B
ARAR A UL I S B [l s

A:RE3 ;B RE3AA
Bl AERKEREEEFEAIREENRERERER
URERE RS

2 itig

FAVAE X FF b ARESE L, HESr T RO T RGBS A IR
T AR (R, X T8 5 10D 28 20D f 88 s E A, WokiE
MFARN WA TCRE R J1. AT ARG BB EA N T K
(PC-PRL) ZH5 VA M8 = 3 A0 — Pl BN T A4, SR i
-10.0 ~ -30.0 D, R KB T ME iR uks, PC-PRL JE
SEFRECN 1. 46, B0F T )5 b5 , 81 TR ) [ HE b B )5 3=
M AERFARE . IXARRER T BBk O PRL 55 F B SRR 9 10 3 =
Fzfole, 10 BT SR A 09 )5 R 1D i R A B AR SRk —
B, ok — PR AR T SRR AT R IR I i K 2k

A 8 A AR S M, R AT DGR AUIR Yy - 25 D, i B Ix
B A7 3.04 mm, 72 3.08 mm, FARFEAE I, A 0L B B 25 Rk,
FARIGH], FAIGEH 3 REE MR RT 2R, 291K
TRYT 5 B BRI K R, ARG 3 A s I A
PR R/ R AR IR I, XA AN TSRS R 0 SR
RS R TIZEIR I, BRTAN S SR EAH L, ufh: OF K
S AR H LA BT | S ) B 5l , 45 55 K b = A B 6 M 1A -
B, I H BT R OTIE S A R R s R A i R
QAN T kS B & fRIR Z 8] 1 B 2 T F 42308, Gonvers

aggressiveness| J |. Clin Cancer Res, 2006, 12(4): 1080 - 1087.

[14] VPR, B30, S gUb s SO 45 R A W bre (] P
JRIESRE, 1996, 6(4) : 229 -231.

[15] Gooke V G, LeBleu V S, Keskin D, et al. Pericyte depletion results
in hypoxia-associated epithelial-to-mesenchymal transition and metas-
tasis mediated by met signaling pathway[ J]. Cancer Cell, 2012, 21
(1):66-81.

[16] WuMZ, Tsai Y P, Yang M H, et al. Interplay between HDAC3 and
WDRS is essential for hypoxia-induced epithelial-mesenchymal transi-
tion[ J]. Mol Cell, 2011, 43(5) : 811 —822.

[17] Maier H J, Schmidt-Strassburger U, Huber M A, et al. NF-kappaB pro-
motes epithelial-mesenchymal transition, migration and invasion of pan-
creatic carcinoma cells[ J]. Cancer Lett, 2010, 295(2) : 214 —228.

(175 :2013-09-23 ; #£[2] :2013-11-18)

(¥ ZHh)

A H % 22 (A B B 8 =0. 09 mm, 24 =0. 15 mm 15 3
AL R T i, @K IESR R, BT AT
RPAEABUE T K G RF o, B T SRR B SRR 88,
SRR b B M e A, SRR R @R ) A
IR PR 4 i 35 R P S P s o A R R R A L R
HiT D7 B Jm Dr OSRAR, Tl ELELRUAR S 26 3 KA BUS B3 ig Hh &
mme R A AT ETR I, BEAS 1T DLHERR TR B3l 5 | 6 (9 R RE )27 5 AR
J5 UBM fr s R A TR S A B @RIk S (3t &) A
0.40 mm, 72 0. 31 mm, 7 25 F Gonvers 2512 3 H 1 B 1% 5
0. 15 mm PYFRUE, i b Bt S 58 F 200 4 & M N R AT fige
KRB AR JGHIIH IR R IE % : Z2 1R 13 mmHg, 36 B 55 /K I8 35
WA RIS 5 (] B 2 i 28 A e R 1 P 44 fE 5

PC-PRL J&J5 5 8 N TR A A G 5 LA R Be i
T F oK ATREZE I T T s R HEAT T — % R ReR AL
Mo FEIE, AT IZEE 9 & A ML P e 2 : PC-PRL 4 ¢
PRAD PR, R A2 5t R 5 B R SR P T 40 L R R A R I
HOFMZ N TR, WM EAR 5 PC-PRL R 1H 61 BT
R, Bl oK th i R R RS R W) 5 T e LR k. B
At [E] A4 RS , R BEASRZR TR, 18 Hh A5 3 W, A R AT 3 L
T8 B 9 T kA2, B B /D T AR R R i, B S AR TS Y
2B FA K — W

R SR LF A A M H AR B0 22— e ARt 2 B0 s
B R ETRE AUR . UL IRAT— Jr R TR 2
A T2, — T T B SR TR I I R g — 25 R T AR A W
ARG HERE RS TRl ARAIE PC-PRL 5 SRR 1422 85 25, 3105
DRGSR TE IS D5 (W5 B S sk B Sl e ) R A o

S

(1] Zeikes, JVEE, XURuk, 4% TCL i TICL 4 A AR A i HE I L
YR ABTSEL ] IRBLERERE , 2011, 31(5) : 460 - 463.
[2] Gonvers M, Bornet C, Othenin-Girard P. Implantable contact lens for
moderate to high myopia: relationship of vaulting to cataract formation
[J]. J Cataract Refract Surg, 2003, 29(5): 918 —924.
[3] s, ETR, ZHRL, . KiBaRIEEand | R AAEA FIR AR
AT SRR 2RI ]. HRE}, 2010, 19(2) : 93 -96.
(W75 :2013-12-02; &8 :2013-12-23)

(%% K 4)



