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Abstract

Esophageal cancer is one of the most common malignant tumors in the digestive tract. Its morbid-
ity and mortality rates are high. China has the largest number of newly reported cases of esopha-
geal cancer in the world. This disease has a poor prognosis and does serious harm to human
health. Despite the availability of various treatment modalities, the overall 5-year survival rate
remains low. In China, the incidence of EC has notable difference in regions. The incidence in the
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Xinjiang Uygur Autonomous region is higher than the average of China. Esophageal squamous cell
carcinoma remains the most popular esophageal cancer in China. Furthermore, this article presents
a review of the research progress in recent years regarding relevant gene for treating esophageal
cancer. This paper offers a helpful reference for developing a prevention and control strategy of
esophageal cancer.

Keywords

Esophageal Cancer, Radiotherapy, Research Progress

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

13 B i (esophageal cancer, EC) /& —F# WL TH AL I8 PRg, AR 48 tH 55t T AF 40 21 [ g R AF ST HLAA) 2020
IR AR, AR 60 ST RG], FETIRBIL) 54 Jifl, X 2020 4E, AERAGIHE 60.41 Jif
B BERRBIAN 54.41 JIBIBET:, FHR B BR AR A0 R ANBE T 2650 5 6.3/10 J3F1 5.6/10 J5. K
2 BUm B AR 41 M g (squamous cell carcinoma, SCC) (85% [512,500 f511]), 14% (85,700 f51) A4 i (adeno
carcinoma, AC). it 2040 44545 957,000 151397 15 (141,300 1] AC 551 A1 806,000 51| SCC ¥ 51 A1 880,000
Bl BRI T 1]

2. EREBmARIK

FRE R & B 1 R 5, AETR G  h R BB I ROR AR B T3 0 NS 6 RIS 4 £, Bk
W2y 32 Fifl, o BRI 53%, TAET W Sk 30 56, A ARERE) 56%, B KW BIFIGET:
B A — 2], 2 FE IR ER R X EC AR R T2 K31, w2 A TP e = K
BEUR . MR ER (LSRR AT HL X, BRI A R AU IR BT SR B s, AR TER N 68.88/10 5, H GRS
i FEERES. BEREFEEREE, WARIREM, KIBAEA LTI, BIEFART S S
— A, P TINE R A, HEEK . MERARENA R . RSV SR L, TR E RS A
R E[4].

3. REMRIGTT FRIOMR

I I 32 B A A IR A e SRR (6], MLAME BRI . JERE . BB AT LA ARy
SRS 2 AR EIR . H TR ERERIT TRUA 28, 16 T NS EORHERE . 1 E AT U7 NS
BEREARL FR AT« BiBGs T S riksE. o T RS R, MR ARRIT AT LA RIR @RI
Ko BT RERE SRR E, £HE 70%0 &5 S G s CJR HHEI7] (8], X T
i, FKEESMENAIT AR A M. X TR EC, RGHIE— LI EE B RME R EAL R .
PR b0 S 5 H AR TR T S e R A AR R TR R IR SRR, SRE RN R 95% bl L 1 ek
REBNLIE R TBOT R ERURR [ 710 TURA YT 2 B e R A S ] SR IS R AT o, AR R R IR T B
BT RBEAERI9]0 AT AT R R B AL B R GG YT o R TR T Tt e 2 ) WA [ AR EL 1 5 1
RFETARVIRR, DR R, R TR K EE R G T A& BREEN TR
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IR TR B P AN IR & e, BT T B AT REdR R I LA, UL 17.6
NHL BN 102 DA10]. SAMEEEBFOCE A SRR, 35 EEEFRT. EK
AAF IR AT — € B X [11]s

JBUR G TT A R B BB R I SR AR T KOS AL G 73, 0 TR B IUR A ST R (A RE
T 2R IR T T AN U T RCRANEE I 1) PRI, 520 B e T30 T T A DR 32k PR3 T Ak TE T3 1 IR

4. REEMERNEXER

H AT A 050K I TNF 2R TR 2480 5 &8 A G il g & 8 & s Z VI [12]. 5
— I LR B LIS Bel-2. CYFRA21-1 i RiA 5] EC k)7 B3 1 I WS AN RAFE— 2 R AR[13].
AT A5 TE T AR FE T A DG BE DRI 6 JiE DRI 900 PR A5 2 W DASC L b S 65 98 PR T [ 14] o A5 A1 S5 A 7T R
¥l PTH LH. CLEC7 A. GCG. TRPV3. RXFP4. PF4. SSTR5 L5 &y i bk B0 45 4 7% A1 8 o 5 40 iz
T I[15], #iE T B <) 3 AN FEK(GCGLTRPV3.SSTRS), SSTRS J& JH 7 i il [K 25 » H BT E 40%~50%
MEEETCERIN T p53 MRAL, p53 BEFLELHM A, TR AL 0% 1) A% o Ok 4555 2k
F[16]. HSRERZ R FE R, MIEPL pS3 Prik vl FHAE-F 1L IR 5L U A R AR EY) .

Fe T RBEAS ) 4= FE K 2000 7 Bd B, B0 85 9% (esophageal squamous cell carcinoma, ESCC)F NRF2
FAFFNY B AT G B O, SR TR AN PR TR I, D AR RO S R A R R T, (e
TEZR AT 2503851 NOTCHI, SOX2, TP63 Al ZNF750 G4k ik it 5t K 73 19 5 AR 5 5 iR 4
SRR JIH; ESCC R BN E #4587 TP53. CDKN2A R4F & CCNDI1. CDK6 ¥ 34 (4
JAMS<H, EGFR. FGERI1 fil KRAS ({4718, PIK3CA FJIE 5828 5 52 (K % S W2 B 5 54 % 1) 57t 3 2
A%, PAK PTEN BRRELINREN R ZAR . Wt 155 IS & p-EF B AR A B0 . 4 i 2 (XPO1 %
AR)VFA [R]J8 #E 2H i 42 (BRCAL Fl BRCA2 AR e AR [17]. HoHt TGF-B1. AK A GIE T 15 (GDF15)%} 41 i
WA Heor b, =228 TBEAAAER . A 2 W 5T R B80T W R TGF-A1 17242, 1 TGF-A1 742
B 4T — 8] 78 J57 200 PR 4% 46 0 e 400 e A 7 T EL A XCEE /R [ 18], TGF-BRII /iR 1A @ % Ui B ESCC &
WG B Z[19]. @ik ANXA10 ] Akt F1 Erk1/4k4h 2 @2 BB L L HE T ESCC 4 & 4 A K207,

5. TR E

BT ARPHLRA G FFER R [21], — 7 A R SRR HZGURIE . RN fh . SEEREP ik . iR
MR AW ERRE K. I, ERT R — RSO A R B R BUME KA, T
I BT HRA0[22] 0 SRAFHEBOT IR, 2 M e R I A R A b e R i B R N . B RGBT R,
PAFPEROT I S MR A . DNA B8 5 . i Jik DR B Bk DR SR BY (5 5 08 B R U B R R

b B 18] 5 74k (epithelial-mesenchymal transition, EMT )l /{83 -4l (cancer stem cells, CSCs) &2 {ie i
AL R 1 £ Z R R [23].

5.1. PhJE4aRa

96 40 M AE L0 T 1994 R ORI, —BF R JCIRISGTEAE 77, F HAE SRRSO T fE 74 i
AR R AR AL, FFEN BRIACH CSCs AR VAT AR EE M HAR[24]. HHT CSCs & MAE MR
Sl FUEFGST I EE bR . XYM A BT R A g e, T DU S R G AR ) AT
N, Bl R ¥R ZEMAE. BUTHIUE . CSCs HIAEVIHAT 2 LA 2 Refe KT, 1
U1 OCT4. Sox2, Nanog KLF4, MYC. It4h, RZ4MMNHIME S, a1 Wat {5585, Notch {55
%, PI3K/Akt/mTOR {5 5ili#%. TGF/SMAD 15 5. PPAR {5 T, F—ULdifusbmikiz, #iltn
MAEMMAEE. SR MRS E MR IR AR OC B A 4E A0 . R AH G I 1A) 78 Jod T 40 B . 4 bk
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Jit, HIOLIESR CSCs HERRTRR. RO IERES, RER RIS UK AN, (HAREM
7 (IR T B S T 35, ARSI R, RS I A T2 1 R ) B R MR

5.2. FRZIEIREHL

I J% 18] J§i 4k (epithelial-mesenchymal transition, EMT) & — Ml fifEF, ol b sid=
FRAEDAL = U 2 — R R R B EMT S 5TER, D &G, HRFAE, 854 4E10[25]
[26]. T H.CZUESE EMT R 7 IR0 A R 1 40 B 3R A5 0 2 2R Lk & DDA OC . A B Fe R W s 4 i
PG T AP RIRE, HAL A T 5 A MR R 22 M AT VR RIS A R bR ic ) . &5 MR 4n B 2 28 Fn i
8, AT 25 AR T AR DS R U, [RIRE, ZEMIE TR R I AR, EMT 6 4H i 3 hn i 5 2 Fi i
T RE. A, BORBZ MRS ERY], RS, EMT R30S S5 a4l CSC) IAFE %
PIAHG . EMT fEMR o7 #kbud B b e s EERER, K4 EMT MR 3R P T-8e 71, M
T 5 B MR T8OTT N 52 [27] -

AN, BUTHBUE 5 DNA M0 518 . gL E (28] 4078 IRE . 4RI T R oA 58291
B A S VIR R
6. &g

BEETEZ. 5 ARG, KENARECOLIES, UTFARNER L ER)T 2R 8 &
B S RIS, AR, FETUHNRERIGT T RUSCE BE TS, WA mAE
I8 T AR DR R R ABOT SR  RORIT FE R fR o TR, A BRI R, IRFUBUTHRGT G B,
G 7™ HE A ROEANAS RSO ATH 828 B 8 SR R AT ) 5 ZEAIT S 05 170 o

EE&WE
PRIRAL TR A K ER RS S BISTH (5 H 475 2022D01C641).
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