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Abstract

Malignant tumors are one of the major diseases threatening human health, and clinical treatment
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faces great challenges due to the heterogeneity of tumors and the complexity of their pathogenesis.
Therefore, the search for precise therapeutic targets and novel molecular markers has become a
hot spot in oncology research. DDX5 (DEAD-box RNA helicase 5) is an important member of the
DEAD-box protein family, which is highly conserved evolutionarily and is involved in the regulation
of a wide range of gene expression mainly through ATP-dependent RNA unwinding activity. Studies
have shown that DDXS5 is aberrantly expressed in a variety of cancers. Therefore, in-depth investi-
gation into the regulatory mechanisms of DDXS5 in cancer development and progression has become
a major focus in current cancer research. This review summarizes the structural characteristics of
the DDXS5 protein and its crucial roles in fundamental biological processes including transcriptional
regulation, cell cycle control, and DNA damage repair. With a focus on oncogenesis mechanisms, the
paper specifically examines how DDX5 influences cancer development and progression through
regulating cell cycle dynamics, transcription factor activity, and epithelial-mesenchymal transition
(EMT). These comprehensive analyses provide valuable insights for future investigations targeting
DDX5 as a potential therapeutic target and prognostic biomarker in cancer research.
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1. 5|8

Jee R S — PP R RN, o p 4 G R R A T 0 TG PR B DA B R G ) S U BT L A
PR B B AIG I A B T, BT DA “RA AT [1]. B EoR, 2022 FEF0 EE R
FET R s 257.4 Jifl[2], HURRAFETH 3 2EIPGE &3 3]. MarimRia)T FB 3 BEaREK
J7 WITRFARYIBR, FEBEA B 25 o5 300 77 S5 AR P30 )7 v A P R O 85E - W 2% FE8 400 i s34
i 0 G G 4] R 2 T BRI TR YT A SR 3 AR A7 A B st , F 5 T e a4 R A7 0 % S P RS AL
TERAR—Mr BFH SRR E KB, SEIEARS]. B, RARITEE RS 5 Fis
HEWFIEE R YT HLE R T R

DDX5 & —FiZIhAe B AR, T EE K ATP KM= E MRS B A8 2 Rh AWt B b R 45 G A
H[6]. #FFLKI, DDXS fERZHCEMMR bRk, @idS5MRagmE. 228, TR LRSS
FhE S am s, (R HEE R AR RS, BN it « BT 20 . B0 5408 . B 45 s A LI S5 7] [8]. DDXS
TEN—Fh 2 ThEEEE AT, OO VIR TT SoPoiE 2 8 (I 7E AL AR RN T RE 5[ 7] ARG 4
RNA fi#Jieli DDXS HIZ5 HAAEY) 2= D)6e, HRJLAE 2 Poie 2k AR, DA e (G R V6 T A1
DDXS5 [ # 23 R — 2 3% & .
2. DDX5 BI4E4

DDX5 3L p68, 7& RNA fi#Jiefil SF2 #i 5 e DEAD-box KM H E & b1[7]. 5 it DEAD-box fi#
JERE —FF, DDXS A% 0 X 3802 o S 321K N Uity RecA FEZE HI(NTD) R C Ui RecA FE 25 H438(CTD)
Mk, B8 9 METFIFEEE 1), 25172 Q. 1. Tas Ibs II. III. IV, V Fl VI, iXEL{RF XI5 RNA 45
& ATP G55 FKAR I 4y F A BAE & 2 EHE[9]. NTD H%EF Q. 1. IR, T ATP 44
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Figure 1. Core sequence of DDX5
& 1. DDXS5 #%iLF5

3. DDX5 B PIEThEE

DDXS5 1E N Ujke RNA fgfieh, &2 MAaY it KECEER .. /£ RNA RlJ7 1, Ed@idfe
HE UL AIMZHER B AR SBTREAL 5 AR B 1845 pre-mRNA BI4%. 5 DDX17 3 [AiH4% rRNA 0L LL KNS 5%
AR A1) RS Y, DDXS SMERE 2R MEREE A iR X1 p53 FILAE sl i 15
(K- MyoD 252 Rl e 57 AH HAEF, 9F 78 4 HL A B 0S 7, AT 1R 4% 200 J PR 38 4 A2 22 AR RS (9] [12]
FESHM A B 7, DDX5 AMUiEE S5 Wnt/f-catenin H1 NF-xB 15 5@ B B0 GG 13]-[15], [RIHE
1ER p53 e s L0 R 1 P 5] U 45 4 R S A FE T2 16 7£ DNA #5125 4, DDXS @ik ATP 4K
7 AN B B DNARNA JACFR, AT 24457 25k DR A G e P A e B 1, JFL a3 385 ) 0 o 2B 2 5 ol
Ff, R T DNA i RAE R A TS e, At N TRAS[17] (18], 734k, DDXS ibn] 55 EMT
FEAE (I DDX5 Y593 fFRIL A S 1K) PDGF 155) [14]A11H#% miRNA (405 40 38 55 A0 5 /) miR-431) [19],
I A0 R S T AT R

4. DDX5 FE AR AEF KN

DEAD-box 2 A K IRAEAN i el B2 rh A3 CBEVE A, AEsbdent -, AR B DDXS 540 fu 3 5 Fn
JRE FE AL B UM 2 [20]. WFTE R, DDXS 1E 2 B0 E gk e . I o AN U e & 28 R R b R 3% 5%
BEMER9], WE 1.

=
@

Table 1. Role of DDXS5 in cancer
%< 1. DDXS R EFRHIER

S RE TEH AL ZH R
Jififea + B p-catenin fEHEANAEINGE; 4NARIZ 28 [21][22]
Jit9e - W5 Wnt/B-catenin Al NF-xB 155 #% [15] [23]
4 Bl + W% AKT/B-catenin/FOXM1 [24]
g2 I B 41 g + NF-«B p50 WH0E; i DUSPS #u& ERK [27] [28]
LR + {21 EMT; DNA &5 [14][29]
AU 5 Rides + DDX5/mTOCRI1 15 5% [30]
e + Wil mTOR/S6K 15 5 e ki A Jé [31]
R e + VS Wnt/B-catenin [13]
T B A + HDGF/DDXS5 #H HAE 5 p-catenin [32]
Y S + AURKA/DDX5/TMEM147-AS1/let-7 [33]
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4.1. FHEE

I e R 9050 T 38 2 A R R s AR A P S o PSR R, e A RV L PN R R RN E T v (R
R 2 —[34] ARYERIEAS AR, FE 5 AR/ N0 Ha it (NSCLC) F /N itz (SCLC) [35] FHRARZFE R I,
HIEWHAL WM AMAALL, DDXS 78 NSCLC 4 @Rk, @il kT p-catenin LR, BOGHT
T R DS 2 ) A B 1 D1 AT e-Mye P S BlE 7K T, i i3E NSCLC 48 ffd (1% 14 58 A0 g A= 4 [21] 7 SCLC
4iffrf, DDXS {R@t&bifkTine, MR AFRAEN L, SRR E TR, (EibmapzaE
[22].

4.2. FFE

JHE A A BR T R B AE 2 —[36]. WFALRI, HHEET SRR A, F W CEFH < iR i i
95 1 LA P2 A 2 A S S A it FE M IR R RT 6 . BT 2T ik, & SEUITELL, #Eim B MG A8 1
SIREHFRE[37] [38]. T4k, DDXS 78 KA Kt (4 A& W 2. B FC R, 181 e 2 e
KRR DNAEAE T A R 3T SR I, B 4n AFRE AL AN NASH %5[39], 7£ NASH B &1k, {KFIEN DDX5
AT EE mTOR 15 5, 0 5 AT AR 0 AR SR ikl B Wk, (s P 1 A A (23] E RS S AT 4 e v, DDXS
BRIEI0E Wnt/f-catenin 5 555, (L IEL M NF-«B 5 S 0% A 40 (R PE#4 5: T NRF2 IR, M
MAER B AR IR YT G SEIVER AU Tk ik, (it e R R [15].

4.3. Sk

Sh e 2 A ERVE P B LR E 2 — . TRk, RAEMIT . 4 TR AT MR ia T g 7
HARRE, (BT 5 RERBRA 25600, FET R AR R m[40]-[42]. BFFCEIL, DDXS 1ENHLALY)
ISR, G IR A R RIS EAEH . fE45 e, DDXS 7834 CSN6 fIZUNIA -+, Eidha
5E PHGDH mRNA H58tZ TR &, MR 1 25 W i 40 B AE TS AN 245 [43]. 3 4h, DDXS it i AKT
F B-catenin JEBES, (LS AIGAE . TBAIZZE[24]-[26].

4.4. R RLAMRTE

20 T 200 PR A ot i DR PR JER R M S O ST P R, 4 o R 1 50%0~60% [44], BT H s AR
SRR, SRR S, BRER[45]. AR, S5IEEHLHHE, DDXS 75 #0285 8 240
RIS RIE o F SR RS T AR K IL T p68 HIHTHE s, XURF = MEWEIREG S (DUSPS), Jf HE&
KRG, ZF B R AME SR TS ERK {5 5@ B 00R0E, (R IR R A R BT . R
ZRTFE[28]. AR R I, p68 JHid 5 NF-kB p50 ) N i &, (2t pSo FIAZR RAEL R IG M, 5 SR
3R 988 200 At AN R AE K (27

4.5. FLBRE

FLIRME R AR e, (R T IE[46], BERLMA T M EEERH[47]. TLE, AMIEIIERL
iRt DDXS & ARIE S AL RME BRIt VMG fEALIEY, DDXS @il Wnt/B-catenin {5 5350
EMT id#2, {2idt7LIm K E[14]. DDX5 5 DNA BEMKEHBRCA)MHEAEA, (bt ggLt)my
DNA-RNA AR HIfEIR 5185, MTifeidE BRCA2 Gk FE 5 LR R 4 [29].

4.6. HibELE

PadiE, 7 RREAESL, DDXS b fE HoAth 2 R fE i Rk A R R R IEEE/EH . £ H 8T, DDXS
JE IS S mTOR-S6K 1 4R 4 s ez 4 M 38 58 [ 3 1] 78 R AR 4 i A, DDXS 1@l #3% Wat/f-catenin 155
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S5 g A PO 484 G 3T A% AR 28131, DDXS Al HDGF 3@ i i B-catenin & 2E 5 5 P9 IR (14 % A2 F1K € [32].
DDXS5 i i mTOCRL & B, 4 A 8 1, e 3 1 41 s 40 B ) 36 5[ 301 - 5341, DDXS H 4% 5 Aurora
Bl A &GRS N T 2S5, 1 SEURER N, 18— RIME S B0E IR ARG Gy
SIS 251, AR TR IE IR TT[33].

5. DDXS5 ZEfEAERfT PN

WREY, XEFRFNCERINR T —M4 8 RX-5902 BI¥AIHUm 254, @ik 5 Y593 AL
DDXS5 B4 %, ] DDXS 5 p-catenin AHEAEH, M SCHLBUEIE A [48]. LR, 245 R ZH AWK
(5 T I AR FL118 CUZE IR AT/ 2I300E, FL118 BRZULL & EBER AL Hmid & B Rl 12 5 i
DDXS ®HH, #imEhlZMmEBuEEAarRE, BRFFIEER. -Myc MR Kras, MIMSLEIXT AL H W
T N U R 1A AR R TR B (AR A I [49]. B4k, JET circRNA A1 miRNA fIHLE 7135 W 15
FIRAF . B/REE R INFEE R, 58 FIAM Cire-XPR1 38 1 HA 40098 15 FH 9 miR-214-5p, {23
DDX5 {3k, MIMEsEE AR IEEE[50]. Bk, Circ-XPR1/miR-214-5p/DDXS5 #if& — /N # ELIg £ R
I ¥R i o

6. REERE

BEAEAEUELR = 5 0 T2 Wi R DU R, MRE YT F BRSP4 T, (HS M e i 1
SR MER S, B IE PRYA T TR 4k R PR it 24 v A B AR A7 S A PR . TR R N AT
iR R R I 22 P R AR LA, TREAZ ORI S A, R S I () S W R A R SR T R AR 6
TP, DDX5 & —FhE 2K RNA f#IEls, @it % NF-xB. PI3K/Akt fl Wnt/B-catenin 5415 5 i@ %,
FESRRE KA R SR R BAE R . B2 T LA BB AL, ARReT AU TR FL. 55—, DDXS ORI
TEREANMIIETE . TR AR RS R R IEER, TR e TH R0 1 BB 0 4 S ME 0L [7) DDXS F 4 il 7 s 4R
e /Ny T 254, v D E sk B2 pH ST A0 M i A KR 8. 25—, DDXS fEARMERE2R A, HAEH
MU AT REAETE 22 57 . TERTIE T, DDXS Hfenf LUE IS S Wnt/B-catenin {557 %, MIMER K IERIBTT
Jo SEPARAET 16 3%, (AP R s T 7EFLARSE . DDXS 3@ 4ERE f-catenin/TCF4 {5 5% 5 1 1E [ 15 ]
P, S Wnt (550 S0 EMT J#2, (2 AL . Bk, XX seqke /e AR AN H T, A
BT a7 A E R Rk, J v T AR o6 IE A RS, BRREIER . SR =, EERIRAE
RIS — M S Z A FEANME Il B AH B A U 2 A% 12, 4858 DDXS 5 HoAth 3o 5 5 @ B A BLAE R,
NI 22 M S BB VR IT SRS SRS K HE . 280U, 29K DDXS 1 A i 512 Wb B4 Je 75 v A5 FE b
M H, NIRRT SRR E B 2%, X DDXS AT & R AE LI IR IR, A BT 2o
JERE FRIR ST FITRB LA, 9dshE (IR T AT 1R 5%
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