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Research advances on the function of ATP1A1 gene
in tumor and its therapeutic application

FENG Xiao-yi'*, LI Rong-tao' "

' Faculty of Life Science and Technology ,Kunming University of Science and Technology;
* Faculty of Basic Medicine , Yunnan University of Chinese Medicine , Kunming 650500 , China

Abstract:Na " /K" -ATPase( NKA) is an anion channel protein with ATPase activity embedded in thecytoplasmic membrane.
Generally ,only 30% of NKAs is engaged in ion pumping, and most of NKAs mainly plays the role of signal transduction. NKA
ol subunit (ATP1A1) is mainly involved in Src-mediated signal transduction, initiating kinase cascade signal transduction,
leading to the activation of downstream key signaling pathways ( PI3K,Ras/Raf/ERK,PLC/PKC) ,playing an important role
in regulating cell proliferation, differentiation and apoptosis. However, the expression of ATP1A1 gene is differentially in dif-
ferent tumor cells. Usually, over expression of ATP1A1 is found in lung cancer,liver cancer,breast cancer and glioblastoma,
but is low in prostate cancer,renal cancer,colon cancer and other cancer cells. Over or low expression of ATP1Al is closely
related to tumor proliferation, disease progression and survival of patients. At present,a variety of NKA inhibitors have entered
the clinical research stage of anti-tumor effects. In this paper,we will present an overview of the expression of ATP1A1 gene
in different tumor cells, the molecular mechanism of ATP1 Al involved in signal transduction and the current therapeutic target
of ATP1ALl in order to provide useful guidance for the follow-up research.
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Fig. 2 Schematic diagrams of al Na* /K" -ATPase-mediated Src regulation in normal and cancer cells
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Table 1  Clinical study of anti-cancer effect of Na* /K" -ATPase inhibitor
%, IR A I HRBIFE H i L RE sy REEICRS
Drug Cancer Purpose Mechanism Status Phase sov identifier
753 Digoxin SumilE  HINECE MAZRETH  NKA il EiiE 2 1 NCT02906800
GiEzla3es v P EiiE 1 NCT04094519
LA 2BOEN SEI 1 NCT01763931
8 s 2T SEI i NCTO01162135
FLAR .4 apecitabine Z5R A &k II NCT01887288
LR RIS P SEIN 1 NCT00650910
SEAAE 20N EiiE 2 I NCT03889795
e B B4 FOLFIRINOX 252437 VNLEGE 1 NCT04141995
SeAAIR 2R 3h A B AR RS EiiE 1 NCT04322552
GHEIRIE Anvirzel I/ AT NKA il 51 i I NCT01562301
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2:5% 1( Continued Tab. 1)
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244 JifrR 25 I A5 Y YEFIMLE] KA Il R 4331 ClimioalTrial.
. micallrials.

Drug Cancer Purpose Mechanism Status Phase . "
gov identifier
451 2% Huachansu JEE e R NKA #4151 S 11 NCT00837239
1 R 20 M 2RO EiiE I NCT02647125
iR 2RO 5 NKA SR BF5E (e 11 NCTO01715532
JHF 4 g 5 Tearitin 25504 1t PR 11 NCT03236636
4958 POH FLIRIE AT NKA 1 51 SERK, I NCT00003219

W PRI e :
WISV AR A = & NCT00003238
R RO SE, i} NCT00003769
o2 okt £ 41 FE AN EiE I NCT02704858
2

ATRAS IR e FT O NKA 47 el ! NCT00S54268
B o ISP RO 2E SR YNGR il NCT02329717

TE Bk H https://clinicaltrials. gov/(2020/04/20) ;NKA:Na* /K * -ATPase,,

Note ; Data is from https://clinicaltrials. gov/ (2020/04/20) ;NKA:Na* /K * -ATPase.
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