S S A B - 2 B

Journal of Chinese Oncology,2021,Vol.27,No.3

K EREEL 25 ZLARE P RIE AL

FHEE ELRDA NEFE 2 E L2

(1. F38 0 R AFE B B 3 E b, b 2001272, @R E 2B, Bl o0 T3 A8
KR, B 20131833, 2 H R2EME MU R e, B B R R EEREMRE =R, Ll
200032)

W OZE [ H ] B A A A T 2G5 3L AR R 2 S0P 0 Rl AR R HE A 3R SR AT AR AL Y TR 25 R Y 4 AL
il (7] B 10 HAR R, 2 3R N FL M 40 i Ak MCF7 %u%*’ﬁ?ﬂ*ﬁ?ﬂwﬂﬁi MCF7-Taxol 45 0 i
Fe i 57 LR g R SRR b R A R R R AZ R 25 LR AR TS 5 L A2 4 JA S AR AT S g Sk AR Y
6,95 \Western blot 32 FH K6 101 365 21 23 1 i 24 9 21 A B A 56 B A0 6 35 L R FH L R I 2 3K 591 &0 R VAT T
T 1000 5 751 6 43 ) ARG 1000 T 2 g L 2 b L TR AR DN TR 110 5 . E TR 24 41 i MCF7-Taxol " siRNA B
HK2 ,PFKFB3 ,PKM2 %35 , Western blot #15Z i} %¢ 3¢ & it PCR(qRT-PCR) 75 ¥ 4 il HK2 \PFKFB3 . PKM2
B AR A% CCK8 45 I MCF7-Taxol i 25 PR [ 452 ] 2842 et inf 24 L M o 20 20 o ol 1 fif O S 1
HK2 .PFKM ,PKM2 ik B i 5 T4 )r/@scﬁif‘/:zLH%FEF;?E,/\(P{ﬁﬂJ& 0001), X5z 4L 23, Tif 24 9 4
20 eb A LR 7 M AT B IR 7 A R v 4 7 24 289% (P=0.0005 ) il 509%(P=0.001) , 55 siNC £ (1.00+0.02)
HHEG w0 4 40 1 rp % HK2 mRNA (0.56+0.03) .PFKFB3 mRNA (0.37+0.01) ,PKM2 mRNA (0.42+0.01) #H
W 235K B B AL, R AR AR (P 19<0.05) . CCKS 45 5 b 7% Bl 1 fift i i % J5 MCF7-
Taxol 4842 B it 24 1 AS [A) 72 BE A0 I (P (. 39<0.05) , [ 4536 ] BHEEMR OB B 19 28N 5 THLIT i 25 5
W e B AU R g A A B A S T HK2 PFKM  PKM2 2 1K 300 5% 1 FL I 09 S8 A2 BTt 254k, A S
SRR YT ALY i 2 LR S B A RO i

AR L LRI U M

hESESR737.9  XEAFIRT A XEHS1671-170X(2021)03-0196-06
doi:10.11735/j.issn.1671-170X.2021.03.B008

Study on Mechanism of Metabolic Reprogramming in Chemotherapy

Resistant Breast Cancer

WANG Dong-liang', YANG Hao?,SONG Shao-li*, LIU Jian-jun'?,HUANG Gang'~

(1. Renji Hospital ,Shanghai Jiao Tong University School of Medicine ,Shanghai 200127, China;?2. Shanghai
Key Laboratory of Molecular Imaging,Shanghai University of Medicine and Health Sciences ,Shanghai 201318,
China;3. Fudan University Shanghai Cancer Center; Department of Oncology ,Shanghai Medical College , Fu-
dan University ,Shanghai 200032, China)

Abstract ; [ Objective ] To investigate the changes and mechanisms of glucose metabolism in paclitaxel-resis-
tant breast cancer.[ Methods ] The breast cancer xenograft tumor model and paclitaxel-resistant breast cancer
model were established by subcutaneous transplant with human breast cancer MCF7 cells and paclitaxel-re-
sistant breast cancer MCF7-taxol cells on the right underarm of 10 nude mice,respectively,with 5 mice in
each group. Nude mice were sacrificed 4 weeks after the transplantation,the expression of glycolytic enzymes
in breast cancer tissues were detected by immunohistochemistry and Western blot. The contents of lactic acid
and pyruvic acid were measured by lactic acid determination kit and the pyruvate determination kit respec-
tively. The siRNA was used to knock down the expression of HK2,PFKFB3 and PKM2 in MCF7-taxol cells,
and Western blot and qRT-PCR were used to detect the knockdown efficiency. CCK8 method was used to
detect the change of drug resistance of MCF7-taxol.  [Results] Compared to the paclitaxel-sensitive breast
cancer tissues,the expression of glycolytic enzymes HK2,PFKM,PKM2 in paclitaxel-resistant breast cancer
tissues was significantly increased(P<0.0001), the production of lactic acid and pyruvate in paclitaxal-resistant
breast cancer tissue was increased by 28%(P=0.0005) and 50%(P=0.001),respectively. Compared with siNC
group(1.00+0.02), the relative mRNA levels of HK2(0.56+0.03), PFKFB3(0.37+0.01) and PKM2(0.42+0.01)
in knockdown group were significantly decreased (P<0.05) and the protein levels were also significantly de-
creased. CCK8 results showed that the resistance of MCF7-taxol to paclitaxel decreased in varying degrees
after knockdown of HK2,PFKFB3 and PKM2 (P<0.05). [Conclusion] The key glycolytic enzymes mediated
metabolic reprogramming are highly expressed in chemotherapy resistant breast cancer. Knockdown of the
expression of key enzymes HK2,PFKFB3 and PKM2 can reverse the resistance of breast cancer to paclitaxel,
which is expected to be an effective treatment for chemoresistant breast cancer.
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Table 1 Primers used in real-time PCR

Genes Primers

CB F: 5'-AGATGTAGGCCGGGTGATCT-3’
R: 5'-CCGCCCTGGATCATGAAGTC-3’

HK2 F: 5'-GAGCCACCACTCACCCTACT-3'
R: 5'-CCAGGCATTCGGCAATGTG-3’

PFKFB3 F: 5'-AGCCCGGATTACAAAGACTGC-3’
R: 5'-GGTAGCTGGCTTCATAGCAAC-3’

PKM2 F:5'-TCGCATGCAGCACCTGATT-3’

R: 5'-CCTCGAATAGCTGCAAGTGGTA-3’
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Table 2 Comparison of tumor growth in two groups

Groups Tumor volume (cm?) Tumor weight (g)
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Sensitive group 0.536+0.789 0.665+0.119
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Figure 1 Expression of glycolytic enzyme in tumor tissues in two groups
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Figure 2 Production of lactic acid and pyruvate in two groups of tumor tissues
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Figure 3 The knockout efficiency of PKM2,HK2 and
PFKFB3 were detected by real-time quantitative PCR
and Western blot
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Figure 4 Effect of silencing PKM2,HK2 and PFKFB3 on paclitaxel resistance of MCF7-taxol cells
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