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Expression of PFKFB3 in human colon cancer and its clinical significance

ZHANG Mi-mi, HE Yue-jun
Department of General Surgery, the Second Affiliated Hospital of Xuzhou Medical College, Xuzhou 221006, Jiangsu, China
[Abstract| Objective: To investigate the expression of PFKFB3 in human colon cancer and its clinical significance.
Methods: Reverse transcriptase polymerase chain reaction (RT-PCR) and immunohistochemistry were used to detect the
mRNA and protein expression levels of PFKFB3 in cancer and adjacent tissues of 156 human colon cancer patients. The
relationship of PFKFB3 expression with clinicopathological features and prognosis of colon cancer patients was analyzed by
statistical analyses. Results; PFKFB3 mRNA and protein levels were significantly increased in tumor tissues compared to
adjacent non-malignant tissues. Furthermore, correlation analysis indicated that PFKFB3 mRNA high expression in colon
cancer tissues was significantly associated with intravascular cancer embolus, lymph node metastasis, and TNM staging ( P<
0. 05). Survival analysis showed a poor prognosis of patients with high expression of PFKFB3 mRNA level (P <C0. 05).
Conclusions: PFKFB3 is highly expressed in colon cancer. The expression level of PFKFB3 is correlated with the malignant
phenotype and poor prognosis of colon cancer.

[Key Words ]

colon cancer; PFKFB3; clinicopathological features; prognosis

S S R AR B AR TR OB SR
BT TR L 25 o A T 25 IR o R e S 4
3. WP F L. 25 i 2B A A 200 e

SCHFFERD . P AR AR PFKFBS 7E Ak
A i i PR IB N DL . IF45 A A O I A B
ORI M PEKEBS 13 1% 55 45 iz 98 I PR BHLRF AR

ORI BOR . i M B e A AR R AR Se M RIBUS AR G
FIVERE AR S (I RE . X — B PR oA e e 4 | RS

T A 4B B B A PR O Warburg 80 75 6-#
R R R -1 (PFK-1) SR BB R A2 iy il HE 1.1
I RS BOE 2,6 XUBEIR SR (F2,6P2)

—fRFAr  BEFE 2005 4F 1 H & 2015 4F 12 H
TEAR M = 24 B 56 — B @ B2 B 3 i A B B # 52 T

1117 6~ TR AL A 8 -2/ SR Wl LTt TR -2 ) g 3
(PFKFB3) JE et F2,6P2 13 i s 2 A, R L 2
A7 DR 1 i 4 B TR i P £ 1 . PEKFB3
O & BAE 2 B s b R kMY AR, K
PEKEB3 7E45 [ o 318 B REEAS ST S IR

(s EH#] 2016-08-31 [E=ZH] 2017-07-12
[fEEEA] =9, FIAGEN. E-mail: 13914875807@163. com

ARIFHEZ ARG RGBT 156 B4 e . Hi
G 89 Bil, Lk 67 Bl ARl 18~89 B, - B4R Ik
(68.5£17. 6) % . A ARRIAREZEZ AT A K
R IR YT . AR Pl T AR DI 108 6 1 i 2
ZUGHCN B 05 2L, AR AR 5 L BVE Tl A



588 Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 4

HEIGRESY: 201748 H #2448 4 1)

H Bl T — 80 C kA IR AR . TR - Y
[F]—ZH BRI A TAR VA P TR, X & Bk 55 Sl 45
o Horh AR e 62 B BRI dE 10 B, 22
S5 B e 84 191 5 g LS U I kg Mo 5 sgd o34k T %
15 4, 11 ~ M &% 120 ], 9% 21 5], Fv ol 3 A
SERBHTEORE, BT 2015 4F 12 A, B sk
AFEF ] SA DT AR B ) 22 Bl 5 K Lk B TR) . AS BF R 48
TR B2 BE 55 — B 5 e AR S D S b AR
155 [F) 28 2B A TR 4

1.2 RT-PCR & #ml & Fo i 55 4147 F PFKEB3 #9
#ik  JHl TRIzol ¥k $2 W45 I 9 Fn 98 55 20 41 4
RNA, B 1 pg b RNA B 5% cDNA 4% 5% i )
EUtH A % cDNA, i TaKaRa A& #Y SYBR SZ Bt
A PCR R & ##47 RT-PCR [ i, HERH
PFKFB3 ¥ 5| ¥ ¥ %) 1IF X %%. 5 -CCT CAC TCG
CAG CCA CTT CT-3"; )z X’5%:5'-CAG TTC CTA
CTC AAT TCC AA-3', WZHEH Bactin f RT-
PCR 5| ¥ 51 1E X 4. 5'-CAC GAT GGA GGG
GCC GGA CTC ATC-3'; & X %%: 5'-"TAA AGA
CCT CTA TGC CAA CAC AGT-3', B|¥#H I
AR TA YA A R 76 . SONER T 28 1
1 StepOnePlus™ 22 i 56 Y6 € & PCR RS iH17. )X
N AR AR 95°C 1 min, 8P 95°C 5 5,38k
FEf 60°C 30 s; kAT 40 NEFF . FRZHLI R
21 4h PFKFB3 mRNA (1932 35 22 52k FIAH X
HEC YOOIE,

1.3 RBEAZAFEEELNERREFTHERT
PFKFB3 #9& & k& HIfFE 4 pm £ 850) )7, %
A FR J5 . % ]l EnVision — 25 3 #il DAB 1 4,
PFKFB3 —4i#% 1 ¢ 150 fiks.,

1.4 “atg s RHA Stata AEHE 1T 50T
SEANHL JRERER A o s Fon. 4l R
Student’s ¢ Kr 405}, o * K54 . H Kaplan-Meier A
A2 H A AF M4k 1] Log-rank K47 W20 AE 77
My A . KK v ()2l 0. 05,

2 5 R

2.1 PFKFB3 &4 mEaR F e fikha RT-
PCR AN (B DA B IR 156 BlLE a8+

114 (73, 1%) fE 21 21 PFKFB3 A mRNA ik
KB TS 414 (P<C0. 05) , -3 M 35 4140
PFKFB3 mRNA FKik/K V-1 2. 3 £, B bk
50 (A 2) WoR A 2 PEKFB3 (198 1K P
(SRR i

2.2 444 PFKFB3 mRNA £k KT 5 4 8
FmEE R mEFIEG X R RIEEAHSH
PFKEB3 ) mRNA A RIK K- 6 156 4 3541
MR IR (78 ) MR IR (78 B P, 45 %
R : PFKEB3 5335 5 WK N AT 1 ik B2 45
&A1 TNM 43 BAMH (3R D,

5

4t

PFKFB3 % /KF
A CT (Actin)- A CT (PFKFB3)

FEIEL (156)

1  RT-PCR %4l 156 45 ip = AR
PFKFB3 f) mRNA & %7k F

R AL
2 RBALNFLEEZGN PFKFB3 & B RIEKTF

Original magnification: X 200

JRA R

2.3 “MEas PFKFB3 mRNA £k K-F5 &%
ey & PFKFB3 IRFIRAARIG 1.3.5 F 05
RN 89. 7%.76. 9% .65. 4% ,PFKFB3 &5
KA ARG 1.3.5 4F B AAF R4y 5 R 80. 8%,
61.5% .51 3% A AR EFARIT¥E XL
(P=0.02,[ 3),



FEIGKES: 201748 H 24 % H 4 Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 4 589
% 1 PFKFB3 mRNA /KT 54 sE
B AE M02E R SRS
N=78, n PFKFB %445 4 4~ %, H rp PFKFB3 F
PFKFB3 S P 1995 455 4 IR AL 22 v 43 B85 1 ok 5 B s e HoAth 41
IS e S| rhds A 4k 3 B H T PFKEB3S ™ i — 45 1y o
e 0.25  0.63 FE 0 g B, PFKFB3 WA W BRI P 1T A S
% H 4 . PFKFB3 2t F-2.6-BP JE i 1) i 5 22 1 34
@g 34 . e s . PFKEB3 HliA e i 9k sm R it # eh %
=65 % 45 19 FERBEVE A AP R ARG W s L 2 B9 2R 81
e . » BT, ABFSE R T PFKFBS 15 156
Tk ke 6. 22 0.01 gE i A P R IA I O R FEAE S5 s 4l
H 21 36 T A X 5 A PR H B AR 2R HE R
¥ 57 42 PFKFB3 745 sV i 72 h n] fig R HE B 2E/EH .
JE 2R 2.23 0. 14 R LA 1 45 M o6 ek Jeg 4 it A= 1 1 T e AL ol
H 15 23 WA TSR IE i — 2R SE
J 63 55 AN, AFGE 3280 . PFKEB3 7645 i 4 240 vp 5
H i ( ] L — ek S5 T P TR A I I8 K B2 425 6 R B TNIME 43301
o " B ) e B PEKF3 6 1.2 5 B 41 9
o Lo e TREERNREATERS SRR S IR R
N . \ B PRIFIBS. il {2 21 3 1 8 0 1605 24 WA 453
T 20 17 HH—2. FERbAFITN KW, PFKFB3 32 %2 i {2 i
TS 21 20 T i o 7 o A ek e o B2 2 1) A R 254 B
Ty 31 37 PFKFB3 J » ML PN 52 240 1t () 338 5 RS 51y 5z 21 3 il
e . W T B 1 LT 4
N - ” HEAT A 1, (72, PEKEB3 3 3 fo] F L il 42
N, 23 36 HESS B e AN Mk R 25 RS iR A it — i oE .
M43 2.08 gk 74N PFKFBS w41k 1 45 B i 8 UG
ﬁ; M " % $5% PFKEB3 A5 S 45 1 9 283 9915 1
TNM 48 FEbR  AHIA 5 BT RFEA I I R A 58 3 4% IF 598
I 10 6 7,96 0.04 JRBTIR (CCEA) %5 45 B I 19 42 3 11 )5 46 b b A7
I 29 16 k.
I”\% - " 5 LR AW 4878 T PFKFDBS 15 KR
— AR ELI 8 56 B 2 A L PR S B
N—— FxF PFKFB3 7845 B W i & Ak S ol B v /R R A
LY BURI A5 R A7 ML S LI PRIKFBS 11 5
£ ol BIKEHE Fid b S4T30 % JBAL A TU PFKFBS 1 5 45
g Wi A WU B9 H B
T 25 F
5% 3 Hk
0 20 20 50

ENE R

3 Kaplan-Meier # %4 #7 PFKFB3 mRNA FiA7k I
S5&hhEEEmENXR

P=0.02

[1] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics
in China, 2015[J]. CA Cancer J Clin, 2016,66(2);115-132.

[ 2] HANAHAN D, WEINBERG R A. Hallmarks of cancer; the
next generation[ J]. Cell, 2011,144(5) ;646-674.

[3] WARBURG O. On the origin of cancer cells[J]. Science,



590

Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 4

HEIGRESY: 201748 H #2448 4 1)

(4]

[5]

[6]

[7]

1956,123(3191):309-314.
ATSUMI T, CHESNEY J, METZ C, et al. High expression
of  inducible
bisphosphatase (iPFK-2; PFKFB3) in human cancers[] ].
Cancer Res, 2002.62(20) :5881-5887.

VENTURA F, AMBROSIO S, BARTRONS R,

Cloning and expression of a catalytic core bovine brain 6-

6-phosphofructo-2-kinase/fructose-2,  6-

et al.

phosphofructo-2-kinase/fructose-2, 6-bisphosphatase [ J 1.
Biochem Biophys Res Commun, 1995,209(3):1140-1148.
HAMILTON J A, CALLAGHAN M J, SUTHERLAND R
L, et al. Identification of PRG1, a novel progestin-responsive
gene with sequence homology to 6-phosphofructo-2-kinase/
fructose-2, 6-bisphosphatase [ J . Mol Endocrinol, 1997, 11
(4):490-502.

MANZANO A, ROSA J L., VENTURA F, et al. Molecular
and chromosomal localization of a

cloning, expression,

ubiquitously expressed human 6-phosphofructo-2-kinase/

(8]

[9]

[10]

fructose-2, 6-bisphosphatase gene (PFKFB3)[]J]. Cytogenet
Cell Genet, 1998,83(3-4):214-217.
MARSIN A S, BOUZIN C, BERTRAND L, et al.

stimulation of glycolysis by hypoxia in activated monocytes is

The

mediated by AMP-activated protein kinase and inducible 6-
phosphofructo-2-kinase[ J ]. ] Biol Chem, 2002, 277 (34):
30778-30783.

MINCHENKO A, LESHCHINSKY I, OPENTANOVA I,
et al. Hypoxia-inducible factor-1-mediated expression of the
6-phosphofructo-2-kinase/fructose-2, 6-bisphosphatase-3
(PFKFB3) gene. Its possible role in the Warburg effect[ ] ].
J Biol Chem, 2002,277(8):6183-6187.

ROS S, SCHULZE A. Balancing glycolytic flux: the role of
6-phosphofructo-2-kinase/fructose 2, 6-bisphosphatases in
cancer metabolism[ ] ]. Cancer Metab, 2013,1(1):8.

(A gIE] M5





