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Abstract

Acute myeloid leukemia is a heterogeneous hematologic malignancy characterized by infiltration
of leukemia cells in bone marrow and peripheral blood, with rapidly increasing morbidity and
associated mortality, which has nearly doubled over the past 30 years. The estimated 2-year and
5-year overall survival rates were 32.0% and 24.0%, respectively, significantly lower than those of
other leukemia subtypes. Major driver mutations, co-occurring mutations, and complex gene-gene
interactions contribute to leukemic heterogeneity and affect patient quality of life. Gene mutations
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and expression profiles can help identify different prognostic subgroups. However, there is a lack
of consensus on standard guidelines for prognosis, and with the development of sequencing tech-
nology and bioinformatics resources, there is an urgent need to discover and evaluate new mark-
ers to provide reliable clinical guidance for diagnostic assessment, survival prediction, and treat-
ment options. The downstream tyrosine kinase (DOK) protein is a multigene bridging subfamily;
some of them are key negative regulators of immune cell signaling. However, the expression and
clinical significance of the DOK family in AML have rarely been studied.
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1. DOK Rix{EAMER B MEPRI{ER
1.1. DOK REEE M

DOK (downstream of tyrosine kinase/Docking protein) 5 i & (/& — A M & #4r RTK IG5 &
F, B SEMAR I, MRS NH, K PH S5 AT Rl PTB 45#38 UL K COOH kit i)
SH2 BbrItfr. HIEI R AR B A A S AE: N 3 i PH 450938, 51505 B (e A B4 e -
rh ) (R B R AL i BR A5 & A 3, /3 DOK KR 1 SR IR IR I 45 & . C o741 & S AR, wl
PE s B B R R IR G 5 5 1015 5 5 G WA F 61, T MRS 2 R (DOK) &k 1 S iE
BLE o R E B B IE MR DI Re ) % 2R 15 5, DOK KIREAEMBEAKE . HARGKE . K
B EACPT. RS I R A EENIENER .. AErE, RE DOK FKIENIFTA MR # B A AL 245
¥, AREATTARE B B A R AN R 2 A R VR [2] [3] [4] [B]. TEN—FER#E, TP ESEANEZA
fFEEAL A, DOK #1 FH BE W /R U 8 A XCATE A MRl s . Bdlt, He 48 ANIIEW] DOK1/2 (135
HBah7FHEARNE, IFHS AML A R TS AHC[6]. Fu & AR FER B, 38N DOK4 Fi1 DOKS5 #
K SARTEETIMIE, M DOK7 £ik5 AML (1) B U5 1 95[7].

1.2. DOK1 1 DOK?2 fE S M EE R A I TE/ER

DOK1 1E N — M R I Z R 7, DOK Fl DOK2 #A 7 T 4ififE 5, H&5H S %5%E
PRI A0 R 22 (8] LR Sy TH, B2 5 T BG40 A CD8™T 4 i id FE 5 A 1) f S 15t
P[9] [10]. EIIAA AN THREDEFT, K I DOKL/2 K3 T EUE SEAH A R AEAS FB BCG A, I I 2 I s (3 1My
X uegt R DOKL/2 7E [ L A A g #0041 B8 - ) S8 FH . DOK i DOK2 RI 441 p210bcr-abl 3]
LI A P8 A R A2 . Yasuda Z5[11]HI0 A, DOK1 Al DOK2 F [R5 B /N B 5 & A= B Be 1 B
PEFT;DOKL A1 DOK2 Gkt 2 1) i Bl 240 B X 1 40 A 3 3 240 i DRl 1 R 410 L 2 9 TR IR -1 25 4 B I
F P UK, 1 DOKL Al DOK2 B /F FH T LA i) i S 41 it PR 51 A (1) 200 B AME 5 8 755 S R 2 1 e
B {5 54 i, DOK1 Fll DOK2 i mJ 41| 18 11 B& 41 M B I AR AR AL . B ki, DOK1 Fl DOK2
A 20 B R 0 B R A M R R B U5 S A SRR, R RTAE YL O I AR DA B 1 1 R 4
IR IR G A . SR PRI ZE S T TH A AR, DOK2 #3358 £ Ras gtp B 2 A1E A CD200 Z4k1E
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SRR T EH, DOKL i 44 5E CT10 il Ff 8 H 17115 RasGAP [12]. {HAFEEKIZ, DOK2
MAeRIE T HE R AUMR T 400, 177 B 4 JL-F-ANRIE, 1 DOKL 7EFTAH —Fhf s gl h $55RA 1], B T
TESr T IEA T RIEIER ), DOK2 i 5 JUM S AE Tl J5 #HOC . DOK2 Sl 2k ] #4075 S I 4t M o 1
3 EIP 0T RN 25[13], tbAh, ANREREIR, NN DOKL DOK2 XUERkFE 5K TR BAT A
FASVERE 2 A M5 1) B BESG E PR [14] [15]. A RFFERR[16], DOK2 7E 2 Al £ 1 i3 4H i 22 A A
MR 5 RIE, HFEA BEW MK . thsh, DOK2 &2 H:HE & A M B FEA T R IEK
P TR R . DR AR SRS & U R i R IA R BE R A R R Se gk, R R
PR R . [RIRF AT T 2N ThRE /00, DA E IR AR 240U . DOK2 Je HoAH B sl dt 3k
KWERZS 7 Z 0 % iE 1. W AriEse 7 HAE TCR 5 S i@k b i ZA/EH[8], 2T TCR K%
PEIRTT R A TR Z AR T (CAR-T)HIRIATT J5 1 —FBi M E R, DOK2 /A i 15 5, nlaefA Bh T 50 &
HhEEAE TCR M 25 IALHI[17]. k4, DOK2 v LA™Y Th17 4ifff¥153 4k, DOK2 5 ssGSEA ) Th17 41
RiEE 7K. KEGG 45 RiE i | DOK2 /1 & &8, 11 PI3K-Akt. JAK-STAT. Ras fil MAPK
518K . XL I AE N e O 2 7e, H TR mbum 29097 . flln, PI3K-Akt JEER £ AML
HO A o BEWOE AT 4R 1 I R, T R SN PR A ) 5 T DA REL 1 s 4 AR R R (18] [19]

JAK/STAT {5553 BE M A3 0 CLpl E W mT 4k 55 73 00 T4 i 2B KAk g, R R /2 = e AML s, i
P FLT3 7] LA 55 1 JAK/STAT {55351 [20], DOK2 (i s n 17 %f B 51 254 i Ui, X
R T EAMERANEIRIT R DOK2 FHOCEE st 25 3AME . /£ AML A AMSRE 1, 48K 2 B Sy A
KI5 DOK2 HVIAHSG, X R B B T0T e (A 58 1) G e i s 7= 28 1 T2 sl o IR0 R R 40 B v
i N AML AEAEAS R AR AR A 0% Va7 S 05 [21] . TERFFCH, AT DOK2 HixicdiZ T 40AE
RIEEAHIC . BEERIG0Z T 40FEE AT PR TCR FE, BHASZON T 40pThat, e [ i e, M
SEHSCT J5 - AE K [22]. Bb4k, #E CDAYEIZ T KR K -5 DOK2 mRiEMH <, SEEH
SRAR. WA, s REY, DOK2 nl G5 [ Mw oA S i e gl iR A 0%, JFiEid
Ry S R AR N S AR TG, AN S PEBE R 1 M558 B e A 56 7 $E S RS TG R 3R

1.3. DOK6 fE2 MR B MEPHMEIER

DOK6 it RILATIHIE N2A ol 40+ Ret /i FHIE S MBS R A K [23]. Wei 25 NIEH
DOKG6 i1t H PTB 4f i35 LIRS 1 i v 77 sk £ 5 TrkC (1 NPQY 27454, HSE NT 3N &
A&t R A [24]. M4, Leong b [Fl SE4Rk 15 156, DOKG6 7E 2 M 510 I (1 AN [F) 25 B h 15 25 Bk 43 45
A, Bl MRATAEAKE 7. EAEKRE T EGFR. RAS. L& W B AE KA1 F1 RAF/MAP i [25],
DOKG6 i} Ret FIff& E R E A 3 (F 5 TS 5MA LK E[23] [24] [26]. Leong % AKX W] DOK6 5%
FREURE 57 Sl IFE B R 2 REEA, JHRME T 5 B IIR At e SR EAKE T2
R (EGFR) 1454 [25]. Tamara 55 A4, DOKG6 7E AN SN v R IUA Mg 0 K 7. T R A 57 PR S
BN W A0 A Bl S L £ e e 7 ) 68 A1 /5 PR e S ME TS AR Db 3640 RO IR YR 9T SR B AN T v
SR AFTERL, J38hT CpG i) DNA LR R T RN KA Pl E £ X EENEH . KT
RI[27], DOK6 fE#HI K AML E#F h BEEIC, JFH DOK6 FikFFLE RIUFHILE HAHK. ok, 4
SEE R, 5 azadC @i 755 DOK6 Ja 81 X 1) 25 B4k, 38 hn S 48 THP 1 7 DOK6 ik,
&2 DOKG6 J&i )T H A28 K AML B3 105 WA 1300k, mT DME BT HZR & TS AR Pibr &9

1.4. DOK4 ERM AR MR PHTEER
DOK4 #% /& i 2 Ji 5 2 32 AR K4 (Insulin receptor substrate, IRS), #if 4 N IRS-5; &2 % FiE{LEE
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PR (MAPK) 8@ 2% (1) 1E 15 K 7 [28], DOK4 | iz3KiA, Bt iR 3 DOK4 2 5 HEH I W a UL Je
I 248 PRI % ARG B [29] o 0% 1IE BH T LS| 22 P SRR SR 1 U0 1Y) Erk $E4% % [K 1 Elk-1 (13075 . DOKA4
HEAR ARG R Rk, JRE PTK TR EH . ER T, SR EER RSN I T 40 b %
ik, XEE 7 DOK4 B HAETTT T 455 0 S S S b VR IS RT Re 1 . DOK4 2 I U7 /) B P i
iR cRet 52 AR R R ISES MY . DOK4 AN354E RasGAP & (A 3 H T LA 5E MAP 3% 16[30]. EWFAT
Hi[7], FATTREL DOKA (1) B R B AN RIS R 2, FLFIA MBI FEAR 1 6 4 M) 22 AT 25901
B, DM DOKA4 R REAE — L8l i 25V R AR, JFREm 38 14247 [31] . DOKA4 (1 K IE 5
A RER AR BN, KIS EK B E T, JF HS5E R, FLT3-ITD. TP53 fl RUNX1 RAFILAE .
HWFFT s DNMT3A 5848 545G 2 (1 7000 4 475 M CN-AML Fl RUNX1 ' OS 45 5 a3 A kA8 2
Z1% 7 AML H145 OS ([R5 T K7, K R DOK4 FiAXt EFS (A7) A OS (AR ) AR F 5
Wi, FOEATATREE BT A MBI R 42 [7]. PBK-TOPK J&—fh4L - FRa BR & s, =& MAPK FiH
(% 7, PBK/TOPK @ id#i% p38MAPK i1 DNA #5475 [ A2 12 i g 40 i i 18 8 [32] [33], ©BE WAL
B, PBK/TOPK 7E Ly e it (5 05, bk EEL SR8 A0 i R0 o ok 30K, 1 FL G SR 5 vy (1 306 1 A 82 1 EAH
K[33] [34], Jan Grimm [2]558 NAERT T4 T /AL ES R B, DOK4 1T LATEAL MAP SIS 5 542, fi ERK1/2
WEER AL, L IR Z BRI 52 1 c-ret SR04k, T Edward [35]%5 A K H il &2 25 AZ BTG & i 1)
i ARTE HEK293T 4 g R0t 57 25 1 1 ELAE ¢ R k3 PBK F1 DOK4 fATE HEZ M HAE R R, [Ktk DOK4 /&
H©Z 5 s K ER B

2. &5

B2, DOK FJpAE 2 s & A i AR UG T bR, el AR Ia T8, I, BRAN T
it DOK ZXHRAE 22 Fh B = R 5 Sl s P IO AT B DI RE T I J 1A 237 LA DA R AT IE P s A mh A A
AY, I 5 P BRI ATHE P A S BiE

SE
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