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THEE: MEBs 2 PR %5 (spleen tyrosine kinase, Syk)-Z % #Fmia 13 5@ 58 69 X445, Mgk @ty % A
kb bF | FeXxRETRASYkEFT#HF, ERARARAERRARARETEXRET R, SYARR
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Mechanism and clinical research progress of Syk in tumor

TONG Jie, ZHANG Ming, DING Dushan, ZHANG Xiaonan, ZHAO Shidi,

ZHANG Haoxuan™, YANG Fan*
(Key Laboratory of Cardiovascular and Cerebrovascular Diseases, Bengbu Medical College, Bengbu 233030, China)

Abstract: Spleen tyrosine kinase (Syk) is a key component of a variety of intracellular signaling pathways.
A variety of receptors on the cell surface, such as integrin and Fc receptors, can initiate Syk signaling, which is
crucial to natural and adaptive immune responses. Syk gene mutations, deletions and epigenetic changes can
affect cell proliferation, migration and differentiation. It has been confirmed that Syk plays an important role in
tumor suppression or tumor promotion in the occurrence and development of different tumors. In order to
further clarify the function and mechanism of Syk in different tumors, this paper focuses on the Syk of the
molecular mechanism and related clinical studies in a wide variety of tumor (such as breast cancer, liver
cancer, colorectal cancer, lung cancer, ovarian cancer, head and neck cancer, and cancers of the blood), in order
to provide systematic evaluation and new research ideas for the molecular mechanism and immunotherapy of
Syk in related tumors.
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mHAHERER X, PR R (spleen  tyrosine
kinase, Syk)s&—FhE BRPRAEEER], |2 ARETiE
1B G BE AR o B A — A 535 N T2 000
AR AR AR, T, BAIM. -
AR RRAT 4R AR . I E N R AR IR AR
AP RIEY, SE5MBEH. TB. HEE.
IR SRR . Syk I PR BRI R SRC [ 42
(SRC homology 2, SH2)%5#JIk(IDAFIIDB)LA K —
AR I R Ui I 2 R I 5 M 2 ik, b SH2
SR TR Sk X2 B G IR TR AL, BEIR AL
Ja AT PLS HAd S 5 R AR, B fEREC, -1, B
JILEE 3- 34 (phosphatidylinositol-3-kinase, PI3K)%E
i, TR AR E A ULl T AR,
Ca” FlIE [ BFC(protein kinase C, PKC)fE 5.
PI3K A3 i) TeC K Fl & H BB (protein  kinase
B, AKT){5 5Bk, Sykdt IR 78 7 5% i il id 3%
PEVEBHE 7 OB B Syk(S/R) (Hr /D 234N LR 1) £
1 50) A1 Syk/Syk(L)(5¢ B ) B A S i 1B 1.
9% 2 AR R R R I0% 4 ¥ 1 (immunoreceptor  tyrosine
activation motif1, ITAMI)/&FceRi_bf— B R AKF
5, HylE B S HMWAB BRI S, SykfSH2451
W5 ITAMSs R IR A 2 1A 45 6 42 Syk Il A1 1 Ui 15
S G B, SykS 5 £ Rl R G B2
ST, FA MR s Thae, & nl LR
AN IR R AR R R A DL ) — U L AR R
Y, ZBNEREZVAERRE. AEFASykIE
W6 e Al RV T N, AR SR FE SykAE
2 o i e v 4 L ) BORE ORI PR B 7T, DA
NSy TE i I8 G 9% A PR L FH A () A 9 4 4 JE it
AR -

IDA IDB

(I
Syk/Syk-L.  NH2 | SH2 SH2 -7 COOH
‘ | Alternative splicing
Syk-S/R  nm2-[SH2 SH2 RS coon

E1 SykH&EHRERE

1 Syk5sLiRpfiE

L1 Syk5ZLARTE
SykFE RI7E ALt A rh R IA B35 T HAA

o IR AARAE , SRR TS S UIAE oY, HAZFE A
FEAENIEFFNRHLR L R R AR B % A i
AN R, TR Syk 2 B B e SE R
Ak, WG BT KIL, ZEEEIMNE T 615
A% (Phe 191 Tyr) A F4MAmiR-873 #1 4% & T 42 32 FL e
(MR, 2B Syk ) 5E R R AL ] 5 2 75 5 7L s K
R REINLE] 2 — . Buffard 2™ 5@ i Hb &40 #r
Syk15 5 M 4, KINSyk7E FL IR H R R I
A5 Ve 240 6 R 4D 86 B T B 5 450 4 o 3t 2K 4 B 42
(FIBE 1. R BRI T Syk R IA AN [A] f) 4 il
N FU e R R R R B A R B, =S A B 2
o) 7 PR R A R AR KA R, (R R
AT, HSykBH 1t 22 34 1 far Je w1 B Jed 20 P
MR Syk IR IAHH S, UiHSykz 5 T3
JU IR 2 S G L A R AN T AR R LI . e
SEAEOR S PCRAS I 1 12061 L IRIE 421, 100
) 1E 5 FL AR ZIFN 10041 27 4 B R 0 2L Sy k
mRNAFRIL, KIHAE IR A 2 () 30k B IK
FHARBA, FHSyk mRNARIAE FLRRE 1R
SN BKEARIUAHG, IR SykRIA K & AL
BEWEA RIIERZ — . 17U 40 i b it &
WLSykJE , e DL AR A8 ) 77 XN 1 b B4 i 4
A (adherens junctions, AJ)HIE-45% % [ (E-
Cadherin, E-Cdh). o-F1B-#¥ K [ (a-catenin. p-
catenin, o-/B-Ctn) IR, {EHE-Cdh/CtnE &
LSRN NGk A S R IR g S ki 0N = @ Sl R DS
B, SR A D AT DA S e i
R SEREMEA G, $EIR Syko2 TR 4 B 2 AT
B EE R T 1 E-Cdhi ke s R AE 2 T 5L
b Bz - 18] 78 Jii #% 4k (epithelial-mesenchymal
transformation, EMT)FHEFEIE A, 1 H 78 8] 78 /5 -
b ¥ 4k (mesenchymal-epithelial transformation,
MET)#AE, &M Sykod it 3 Wk e P-4 135 RR, A
T2 a3k Ao Jed A P AR 3 7%, DR i v M Sy k T AR
R RS B AR S (2 SRl ) — T
FALKIL, Sykihy ] FIPRT062607 7] LA
1FPI3K-AKT-mTORIH #4 fiIMDA-MB-23 14l f¥]
AMEK TR, HFRPAX —F5Hdd
PRTYEVR P B IEMDA-MB-23 1355 S (8 i & A 1)
F BN Z " AR SYAAE LR o —
fige e s L R, HdR 3 50 T Sy kA 7L i vh B 7



- 1298 - (RIS 2022442573 LRIk
ﬁ 5 Wﬁﬁ&‘{%ﬁ‘s f > )
\ / ® ©
E-Cdh| [E-Cdh| _ gc}l—Tfoctn| ——————— —— Reduced cell migration
N/ \ ™~
Ca™ D) : -Actin PRy~ — — — ————> Formation of AJs

\\ / Actin polymerization
\ /
Sy o] zo3

S EMT —— Intravasation — Extravasation Auln?phagy Metastasis

p-body clearance

Syk: MBS IRILE: Adherens Junctions: ZifffAZERAL: E-Cdh: E-45%i8 A B-Ctn: P-iEIEE: pl20-Ctn: pl20-#EHEM; a-Ctn:
- EH; afadin: FFHEHEEA; ZO-1: WBUNEEAL Z0-3: MBU/NEEMA3; Actin: JIZNEH; EGF: REAEKET; EMT: LEH

it

E2  SykiEizFLARFE R AERI R FIEE TS

gl T, M EZ R TIRAR D .
1.2 Syk5/19E

B FE ORI, A8 S5 4 A 3 S 5T 4 H 40 g A eT
MELFISykFRIL, W EMIE. AR RS,
I FL5 e s 7= S AR P S AEAH MY, T Syk 7 JiT
YN Hfo 9 (hepatocellular carcinoma, HCC)H 2 T
W, Syk(L)Z=#HIHCCA G FE A2 22, 1M Syk
(S/RYH e g E o Sk Bk /N o0 T 301l 5 0 R A2
fi% (Piceatannol ) FITPRT062607 % Syk(S) [ 1 1] 2. 2 5
I THRBIFWIHAYE . . 200 DU
FE IR, R Syk(S/R)FEFFHE 215 T sk
AU, e B TSR FTHC RS W2 11451 e 4 43 K
AH N B9 55 T AL R Syk (LY R A, R BT e 2 21
HHSyk(L)FRIE R (41.2%, 87/211)W AR T8 55 AT 41
41(92.4%, 195/211), HSyk(L) Fifl T3 48 &
FBf-2(matrix metalloproteinase-2, MMP-2)F13E )i
4 J8 8 A BF-9(matrix metalloproteinase-9, MMP-9)
Ik, $EIRSyk(L)ICFIE 55 i 20 B 1) 4 7% S il
JEREM K. FEME MR, SREER S BE
TNF-af) £ ik 4 FHCX3-Ciath R Tl 4 1(CX3-C
chemokine ligand 1, CX3CL1)RIA, ki@ iL
CX3CRI1/Syk/PI3KIl % R 75 3 ML MR FE A HME T
%, BRARERLAAR B F AT L S 3 Ml caspase-3(Casp 3)
MK, S SHCCHI AR LR T Hoh, K
R 1 (checkpoint kinase 1, CHKI)B§EZ{LSyk(L)
S B, R TR R ERRE,
il CHK 1Rs FELAS iR I 2 e, R W] #E )1 CHK 1/Syk
(L& 2B THCCHIA Bokms " (K3). Bz, 1F

JH 9, Sy k B PR Bl S 0 A Ok 45 3 IR AN [ 1Y)
1EM .
1.3 Syk5 & HiE

15 45 L9 (colorectal cancer, CRC)ZHLZFN4H
fid, Syk mRNAMIER H 5T 1)k 51 B2 FEAIK,
$E 7N Syk7E 45 B i b R PR s 4t 71 0 /E o
1o 238 Syk Ja BT ] Fra-1(— i J5 98 25 R I ok
P A 45 L e 2 L PR 3G BEL G 0, T S 21400 A
FARY, NiZPUH R B, i FIERISyk(L) &2 i
CRCHfM )G FE AL, $2/RSykS 5 T 4l 4
P f 0t P o R NG @ i X 58491 45 i e A
I 55 LA Sy IE GO A I 5 73 #r, R I SykHE
R 20k R 5 g e 00 R 4B TNMAM L KRG
BRI FISTE AR WEMIC. HFERM, Syk
FE DR AT AT Jir e 2 R e-My e3R8 R, PR VE X —
25AT IS CRCHISyk IRk, MM PR 45 B W
S 20 i (3R R AR 28 66 010, AR A TR
W, E4 MR RHCRCH, T2 R A
“F(stimulator of interferon genes, STING)#id /3
Sykf& S IE 5 T M Al AR T, dEmi %I CRCHY
KB, Syk i r b o] gk 55 1% — 2408, P G B )
STING/Syk i] B¢ 42 V4 57 CRCH — T 37 s mg 24, 45—
W5 R 8, SykfE 45 B W R ¥ 45 R AR
M, TR —FHEA R CBACEMEF, H
SEAEH G FHT-2945 m AL i 2 e, emr
PAFERE S KPR R (13/4 2 kAL, AT R i Syk
MRIE, N FEREMARGETEA ST
2, Wi RHEPURBERY. thah, TR0
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HUAME 5 T3 1/2(extracellular regulated protein
kinase 1/2, ERK1/2)E B, MIBAY(—FiSykd
il 7)) 2 S L T IR A, DRI RS O
NS AHHT-2940 i 73 4L FJE T2 (Kl4) . DasguptaZs ™
PRI FE R I T SykS5HE RIAE T R #6 75 ' 1) 45 W e

YA ARSI T R I E AR, R T Sy
FANE Wb B 6 45 E R 5 R BT A S
BiswasZ*" | FlOncomine. UALCAN. GENT2A
GEPIA2FE Z N R FE iR W), SR A
SUMILL, Sykd: K1 25 B g i B AR v (1 3R I8 7K

Proteasomal
degradation

Tumorigenesis +

/

‘._

Hypoxia PI3K
I'NF-a
_ _ AA| Platelet

S S S —
I i Platelet migration b
| Membrane potential drop /
v

cell apoptosis «—————————— ” ” l

Ser295— Ser295-®
00®_ O -
3° e

CHK1 inhibition

Ser295-® * x

‘ |

TNF-a: SRSRFEE T-a; CX3CRI: CX3CHTLIAT34k1; CX3CL1: CX3CHafL[HTHEAAL; Syk: MEREFRELAST; PI3K: BAASELULEL-3-%

fiff; Casp 3: P RABEANMIE T8 ARE3; CHKI1: AR SIgAF1

E3 CX3CRI/Syk/PI3KIE & 7+ 5 AT 4HAEA T B Syk# CHK UBUE LR it P 2 Al & &

Butyrate

Cytoplasm

Butyrate: ] EZ#h; BAY61-3606: —FhSykdli#i5; HDAC:
ERK1/2: 41 ~ME 5T 12

El4 TERE TESykaRIA

P oms

HE A OB

Metabolism

Cell apoptosis
_——"/differentiation

RNAPI: RNABAHFI; Syk(L): 47 o g o iR it

AR A A R AR TR L



- 1300 -

CHEMRIALEY  20224E42%5 71 £33

B, HSykRikEME, BEAERBC, XH
W] T SykfECRCH IR EH] . fEHIA R 451Y]
PR Bhia TT W L A5 PH VR4S e R, A Syk
(Syk-T) Sz Py A B 228 7 AR I mRN A R T 7K P 5
MEEAEMRES. TNM . MEiiE. bk
BRI oy IR AL . HZURE . 45 B s R
L TR JOHH R R AL A7 A B A A &
G, ADIERER B IMEEE FHR R
1.4 Syk S e

Liu 20 5 B AN OT B B R R 22 A 1 (Svk
rs11787670 A>GHIITGA 1567715745 T>C) 5/
Jio Jifi % (non-small cell lung cancer, NSCLC)/ 447
R EMK, FTREAENINSCLCH R A A7 IS 7
JERE, HoHrRHSYAENSCLCH A #E /EH -
PRI, 1 KIESyk £ BEIKMMPIf A, Bl
b ASA9GH i (¥ 152 22 A6 B Ak 3. FENSCLC
W, Syk(L) AT ANAZ S SRR T R 7YY 1 BB AH FLAE
I S ESNAREMTH K 72 —) 3 0E, M
MHEMTHERED Y, RIEMEAER . Xgf 1%
W], SykEiEWA T RE S it R ARG L. B
TERRE N B H3S8 AIHA4 1+, Syk. JFJEIEK VAV
PLE B-Ctnif i X Rho GTPases M4 1M A7 7E A HAE
H, Syk[ik k< i Ras ki K IC3 R H R K1
(ras-related C3 botulinum toxin substrate 1, Racl)if
P B AR 41 AR E A8 BB 702 iR A 0% W 4t
(tumor-associated macrophages, TAM){EFEIE & f&
hEEEEEA. LSEYHRRI, EVEgIES
HIC Y %t 4 &K 52 /K (macrophage-inducible C-type
lectin, Mincle)7EM2BTAM A &K iA, JF Hilid
Syk/NF-«xB/IL6 % JiF 8 # A2 i3t T TAM A T i ik 3
J&, 5NSCLCEHZHMIT- R EFMK, XH2H
fib e S VR T B — N R R SRR . B E
FR 45 SRR W] T SykAE il Hh 52 2% B AE FA B A
1.5 Syk5 0P &z

7E 90 U (5 Sl i Sl R, Sykt k%
HEEEM. Hrb, Syk-nn] B U0 408 1916
A E, HomaRik 5 O B B s A A
BEM R, RIEMRAEM , HSyk-cm &Ik vl #E
{2 F 5 5 SR A B 1 Y R AR A
AL, SykfE GRS T IE T AT ARG,
EGFMATPAAAERITEOL T, I E B4 Syk 1 5 A2 4

Syk130E E MR AV B i UL 3h B AR IR s -1,
F-WshE A5 2 e e ge AL EH , AT
R R BN B R E Mg TR SR
220 Syk R AT AN M LR (B R B A,
I8 I FC At 22 P ) R R e O S R e . AR
SR I, A O SLE T imiR-374an] _E i Syk ()
FEAXMENE, AT 0] O 54 N M58 . IERS K
1228, FFHE Era A MO TBURNE T BB . A R
HHZ € AL 1 Syk(L) =2 UN S AR A (1) T B Y, R 7
KK -7 52 4K (epithelial growth factor receptor,
EGFR) MR Bz 4 K A1 %2 44 2(ERBB2) fE 4 Syk i 12
fE, AEEIN T IXW#E G ST, BE T — &
HITR R, 1 HEGFR A JG & g dt— e 541 g
SETAAH R AR B R e 5%, e 3 3 O0 S 4 1Y
WEE AR (KS) . DL ESERIEIR, SykfE N S
rhA] I I s 2 2 ME SRR 2 5 U0 SL R AR
K&
1.6 Syk5 355z

WAL R B, TR [ 4y A K P Y B T
(nasopharyngeal carcinoma, NPO)ZHffi &, Syktt
PRI F R85 7 K- 2 IEAE G, i Y &AL
KPS KT 205, BISyAENPCHRIA T
W, e MR, GeZP M BhGOo sy
By PPIMZAAE I S AL 16 8961 5NPCHIK
(1) 7% 7 RIKFE K (DEGs), H A OHESyASE20 H X
BEDR, i T EEEE 2 R AR A A S RAIE SEIX 26 DEGs
FENPCH [P BARNE ML . Cofilinsg — Mz & H
i SR DRI -, 5 ) 200 it W] 8 A 1 o i e 40 L ) A
AL . HIEREE A2A(latent membrane
protein 2A, LMP2A)4% 4k [)NPCAH i 7 2k 73 Hr Hoxt
CofliniL LI, 45 R 578, LMP2AIEIAIP4H)
YE IR Fcofilinfa € K637 32 w=iE, S cofilin
MRS KSERG N, XA RN f Syk ARG P 3
YISk ENPC R/ . b4k, HPV'IH
KR R R AEAE Syk s Rk, JF H#E I RNAT
. CRISPR/CasHk [ & 8 sl il F Sy k40 1 571
(ER27319)%% nl A R P AR 40 o ) S B AN A,
E T Syk e Skt h it e /E A Y. GaoZE " IIE
BT Sy koAl 1 s % bR 40 ffd g (oral  squamous  cell
carcinoma, OSCC)HIAHIME, miSyk#RiA50SCC
PR 55 . SR B E BAEFR T A K.
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EGF: RREAKHET: ERBB2: RFEAEKHETZ42; EGFR: REAKHETZ4; paclitaxel: HH20E; PI3K: WiflgBEULEE-3-FAF: AKT: &
HiB; mTOR: WA EMERELEN; PKC: EAMMC; JAK: Janusilf, —MdEZARE RN STAT: 554 S5
T osrc: PURIER, iSRRI NS, Ptk2: B AEREBRIAEE2; F-actin: ZF4BRINEIEE; Syk(L): &KEMERERIE; CTIN: KE
MzhEH: COX-2: 4 ALEE-2; CCNDI: ZHfIJHHDL: c-MYC: JFUEHEH: Aurora-A: HOLEBEEA

5 ERBBZRES 5Sykif SaI00E &4 MIBE TR

WAL, — b Sykide £ 40 1) 77 PIC LA & 44H8 i) 7
A FEAC T p-Syk. I8 W B AEK K ¥ (vascular
endothelial growth factor, VEGF). MMP-9FI3E5E4H
A%t (proliferating cell nuclear antigen, PCNA)ff]
Lk, MR O S Al B G E . T AR
2. MATHIAI TR RN, AR D A ST, 4
Syk I Bl B A0 12 T 4 1) T Wi RN -k BSOS 7T 23 T
I AL EE-2(cyclooxygenase-2, COX-2)f1Kik.
COX-2 /2 i 3 46 A4 VU I B2 0 480 T2 BCAT 51 i 3R
(prostaglandin, PG) E,fIFEH 7, HEEMIIK
4 5PGE, A K, KW Syk-NF-xB/5 538 % A LA 4z
e 68 FH S8 6 1) R R (11 6) o X B 4 SR
Syk ] LU Dy 11 s i F AN TS A RCHEFr

2 Syk5 ik &R GAME
JTAEK, 6T Syk 5 LI AR G IR A 5%

I THLRIET S A D W, H K 22 46 T Sy ki i) 51
FIE A FC . Syk//Mi I #3# (janus  kinase, JAK)
X EE 411141 7] Cerdulatinib/PRT 062070 X% £ 42 [1] Syk Al
JAK-15 546 3 3% 55 0% 85 H (signal - transducer
and activator of transcription, STAT)i&4%, e
P9k EL4H P F9 11975 (chronic lymphocytic leukemia,

CLL)f R E™. [F4E, PRT0620704% ik M ] b #E
a] F 40 )i /> R 4 MBCRAE 5 i@ B LLIR /7 CLL &
HW NS T AUTAN A M55 95 55 5 A A 40
ATAE I TA MR A A RE I A 2, W] AR e
ffer, AP TN (A M7 B9 (adult T-cell
leukemia-lymphoma, ATLL)[ZZM ", B4k, i@
R FERER& A, PRT062070t AT 597 & & /MG 1B
I H AR C R T, TEFMS B R & BR I 3 (fms-like
tyrosine kinase 3, FLT3)3& [k P 6 E &2 FH % &
P 4E 2 A IfiL9% (acute myelogenous leukemia, AML)
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FcR
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AN
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Uyrey,

p-ITAM
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[ Transcription

(\__~ COX-2mRNA

%nslation
@ o 3

cancer pain

FcR: Bk AP RN 32K p-ITAM: #UE I BRI IR IIE 5L 7 s Syk: MREREMR NG :; NF-«B: I3 7-«B; COX-2:

WREE-2; AA: TEAVIIEER; PGE,: TWISIIRERE2

El6 Syk-NF-xBESRES5EFEORERENLR

t, MidostaurinXf FLT3 I Syk F A X = #1 i 1) fE
71, BRI G R R 10045, AT S HY
e (R g 1 B 1Y . Sykdidhil 77 Entospletinib
AE{EFRIAAL & FNETV6-RUNXII s E R LE R
4Btk 2 41 B A 1% (acute  B-cell leukemia, B-
ALL) Y H BT i R rh g Hor ™. e 7
P (1 Syk i 7 TAK-659 R A R Syk 2 Rl (= 5
GrF IO, ATV BR CLLAH M 1% 14 G R A4 L
BEL W 4 (1T #2100 TAK-6597E LMP2A B {41 5%
1L ¥ A iR et L LR TR T AR
GordonZs" 15 52 T TAK-6597E B4H i itk 984 (B-
cell lymphoma, BCL)H BA 2 ENE, BEMHZ
ek — BRI . I 1t B4H i Hh B4 M oS R 1
(B-cell activation factor, BAFF)FIBCRZ [H][] 5 i
& 1 Syk 5 g U8 A6 Bl 1 32 4K A1 5¢ Bl 7 (tumor
necrosis factor receptor related factor, TRAF) 2/3&
HEYPMEEAERN SR, Syk X RHEbtE T & A
B2 i (1 1995 2 [A]- 1 (myeloid cell leukemia-1, Mcl-
DIFI#Fes, 2Syka ], BAFFR BT i 2 th
PUET:, MIMBEIRCLLANMR M A AFAE 50, Xtk
Schweighoffer:P7E202 1 4E FEIE SR . K34 I 5%

Rz, MBI 251, Cremers:I7E AMLAN
A 2 P BGAE T S K B A RS S [ (rat sarcoma,

RAS)/H 257 2 JR W% B & H M B (mitogen
activated protein kinase, MAPK)/ERKI&% &%} Syk
PR A B B L 2 — . BeAh, BRE
2t H AT S T R — K&, /o1 Sykdi]
FIRA06FARAE ALY 2454 (Lt o 1 ) FR) KA FH T
PLYE N AMLFHE T B . FEMY D8R AL L
IR R AEETE LI Syk, 38 it 2H A H Ibrutinib A1 Syk
] Fostamatinib, 7 3 % 12tk T8 1) & B oAk
15 7157, LorenzZEPY R 3, R406F1Bortezomibli4r
S, RE Sk 2 B (I v Bl e 400 0 1) 3 8 P AR A e
JIH AR . — TR AR B, Syk A 7
Entospletinibl £ Obinutuzumab(— FHTCD20F1 /%)
AN CLLAHPR S p-STAT3MMcl-1f1 %5, #£—
SEREE EIRE TAN NI e Th g, MMIECLLH K
PE— 197 35" Zhang 25 NE 5L T Syk &P T
HNTOSOMEAF & A, fECLLA Y,

TOSOi FE KI5 £ H Np-Syk 7K, JHBIEBCRIE
FIEEE, M TR e 2 CLLR B A R

MaffeiZE "V B, lenalidomide flavadomide B F 4
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=1 SykHIHIFIZE I A IE R MR

s WM P T it AR/ R T 1R AR EZ%

1 TAK-65OM B BERLAI0TT MR S A8 Syk#IHIFITAK-659  JEERIRA, K#EHE  201943HSH— EH
WEHASARIR G 1T GRS KRASIENZR7AE. OREL (DRI & LB (5 20224E2 H24H

i MERPERVESR BKESD, AMnZiR
R MEETEINEE SR

2 PG EntospletinibE R AN E K 1EYEME M AL Sykdii#lFEntospleti-  52%, AMlbRAERE 2013430 14H—  EEH.
PEERAEVAVEI IR RGBS . B4R . nibMMAEntospleti- 3 ERSEEN  20204E1 7300 EN
RHRIT R Atk % RIEVERBAUMIKE.  nibSDD(RFIC MG  ToRbEAEAER
PERZG R T AT R4S . JEFLIEMIRED ) (PFS), ¥ WK
BF 5 SrRELR . R I

ER

3 Entospletinib1Obinutuzumab 7%l BZHIZN#KE  Entospletinib(IIIR)EE 588, SR AKRKA 2017477170 —  %£H
BAIR T ORI PEMR A AR M. B IKLE A Obinutuzumab(H 202144 H29H
MO AN AR, RS ik gy, see =g
I B AR FE A ik LR R ks W5y A R 2 B
B T/ T ARER A 7T LTI

4 PFGS-9973 Sldelalisib/E 2 18 PEMEM M EntospletinibB &5 58, Klfstsd 201346 H20H—  %£H
RSB RGOS P BAKER .  WRRSGMRZde- ZESS5HEMEFEMN  20165E12H22H
R S R ET R wa RIBVERBAIMIREL  lalisib(I k) L% % (ODR)

P TSZMERZRCEEM T . BEIRES Sk T DL s
FEIARZEHE T [y

5 PFftEntospletinib(GS-9973) &Ptk 40y Entospletinib(ENTO) 58, fllfetrd:  20154E5H6H—  E[H.
SKEFH(VCRAMIEK [ A VCRFERIKES) ZEERS5FHMME 20184127 17H JITE /NN
FA(DEX)TE S KB TR FIDEX(F k), 4bm BRA&IZEME(DLT) 55 e
bk ERL A0 B 7 IfL 93 (ALLL) ik FRAXAHZE RGE(CNS)  Eb, BE MG
NS P i 22 A PR 2L ik
PR —35 T b/ 11 399 FFRchs
e FIEERIGFIY AT A

6 PPl R-CHOP N Sy ki il 571 R TAK-659(HR)tE  IHECIRES, KR#EZE 2019430 13H— £H
TAK-659F T i faikig 1 K B FRUEAIT 2590 F 2% 20224E8 A 1H
411 35k B84 (DLBCL)— £k 4 L. WEEL. 3
ITH T #ARE T RZRWE. KFH

BB R £k (B bk i
$H WRIBR(THR)

7 HiEMidostaurin(PKC412)%f xS TEILRMMIEL KL FM FER, BHlFEARE 2005430 — eS|
BRI RMME S A, BRERSGIIE Midostaurin)( D R)  ERZREMES 2011454
E(ASMYRIAECA I B s KA 2 0 S RL(PR)FISE 4 %

(MCLYEZEIT M —II I (ASM). ERAIEH NI(CR), VL3
TR TR 20T 9 M(MCL) iRk

AEK 4 R R

(AHNMD)

8 Fostamatinib/E & R/MEEHEB  hER EWT S % Je (Fostama- 5/, RIE “12iT 2007447 — EH
IR LR R i 2 4k tinib/R788)(I1 %) FIBHEMR SR N, 20104:10H
FA AR T/ #iZ ot FrifE” (Cheson2007)

FE IR 256 PEA P A A4 S
b TN b

9 Ibrutinib?E B A E KBEEE BAIAFES & fkE# e (Ibrutinib)t 58k, MMFEIRE  20164F7H1IH—  EH. Ik
RABAMMIEE R SMER e GRZE ARG, B ERIMIKE-RE 2021456 H11H FlR. B
1)) LB FIAE AR N B P 1 WEEE . R8I, KIE #iZRAUC) FTHAR [
BEAL. JFBbR%s 224t MERER B IE S N 1 H B #(CL/F)

ESRVQURTIP (RICE). fP3#45 &, PR,

. KEH. ik
Lt B R b ZE KA (RVI-
ChH(E FIBIT), Fhm
2413 TR




- 1304 - CAmrfe) 20224E42%5:71 Rk
(B%1) 1 SykHDHFI7E R P IR M 5
F5 WRES P T WE/EER 2 1 ] FSE
10 SEURME AR ZERBHUS- AL, B REY Lintuzumab(EBkiES)  Hlintuzumab M T35 20094F11 5 — E[H
azacytidineand Lintuzumab)is A 57 % 45 A1k k& 5-azacytidine (7 LRUE, ZWFAH 2011458
I BRAE R VR IT I B A BRAES B T gl R AR,
W LESAE(MDS) Y I AR 52 45 bR = I 50
ErAvE
FLW T I Syk
FILIK 25
HISyk B 51677 R
A SR
11 Bt L amH FSelinex- SN E MR . Selinexor. Ibrutinib  JEFRIRZS, RIFZE 201537 11H—  EEH
or(KPT-330)FAi & WiME e W55 (DR 243 7N 20224F12H31H
I 5K £ JE (Tbruti- SEIG = AR bR E
nib)7E 5 K FIMEIG VIS MLk L/

EELAT A 1 s R 2R P AR
B <5 I LR SR P R R
HHTT

PP A FCLLR TR R T T4 R,
H AR SYK AL FEDNASE & HIKAROS ) #
ik, AINHIBCRAE 5B B 1 S AICLLIYHERE
BCL & 5 i WL AR EE A7 Sk U8, 22 i 400 1) 57
SKLB-850RE M54 4l Syk SrcFTJAK2 K FHIKiAH
KAFFiEMs, HBCLAIMAK, BB PuMmE
PR, g BRI, SykEDRFE ML 2R G0 v s
EREEER -

3 SykfFERPE R Tr P RYIG RS

BZEEAT, KT SykrE s o Il R 78 3 A
ZF I, . #TFClinicalTrials.gov™ sk I & KW 715
B, REZEA T AR Syk il 77 1 2 4> 1 F 2 3% %
5%, WITAK-659. Entospletinib. Fostamatinib.
Ibrutinib%, %M — & M NFIFERRPRAE, FH5AH
R s (ELFE DN B . e . KSR, BB
WA S R SRS B, ) STt — R A AR B
T i, A, M, 265 T sd
IERE A, & e MR g5 SRV O F8 b ok I WY
B, KL

4 RESRE

LR EPTIA, SykqE SR R AL I 2 S AR o
B R EERR, REWE A RIS B 12 W
FVEITHE o 7E FUI AT g8 v 32 B R H g k4
TS DA AR R, A Sk 907 I W02 ¢ R kS (2
FEAER, MRS, B it A0 OR 5 Hh i 1E H

BRSPS 7 JiG 1 o Sy k 7E iR Hh IR A 9 2 30T 4 11
M, fESRMR R, SOl R AL iR B
T SykH B RIER AR . 7reGE MR E S
T8 i 5 Ah ) T AR AR A O ok TR 4% R
MRAERE. EMEARGEME S, FFRLEZ M
& Syk il FFE e 8 e B BT R IR A, 2 DABCR
G EBONE S, AT A SRS R R
JTER . SR, ST Syk il I & F 2597 Rf &K
WHZAN WY TIRANRR. BRIL24,
IRZ 1) AR AR5, L e 1R R A R 4y )
Syk AN [F] 373 2 75 7 S Bk DA K Syk s PRI 76 7 e o
e 5 H AR H R B SR . i Ah, Syki
Tt () AN ] NI 28 DA% 7 248 i A 1) 5 457 (Syk-nFl Syk-c)
TE 7] — Mg o A AR AE 22 57, 1 7k — 20 i
Tk E BRI o FHLH . EF Ny, FEIA W
HF 7E 3 il b S IR N HL AR R IR 2 RS L
i, KA BT A G R (12 9T SR AL T I A AL
W

& E x|

[1] Mattiuzzi C, Lippi G. Current cancer epidemiology. J
Epidemiol Glob Health, 2019, 9(4): 217-222

[2] Pamuk ON, Tsokos GC. Spleen tyrosine kinase inhibition
in the treatment of autoimmune, allergic and autoinflam-
matory diseases. Arthritis Res Ther, 2010, 12(6): 222

[3] Mocsai A, Ruland J, Tybulewicz VLJ. The SYK tyrosine
kinase: a crucial player in diverse biological functions.
Nat Rev Immunol, 2010, 10(6): 387-402

[4] Prinos P, Garneau D, Lucier JF, et al. Alternative splicing


https://doi.org/10.2991/jegh.k.191008.001
https://doi.org/10.2991/jegh.k.191008.001
https://doi.org/10.1186/ar3198
https://doi.org/10.1038/nri2765

A, & SykAEMUR B AL R i AR

- 1305 -

(3]

(6]

[14]

[15]

[16]

of SYK regulates mitosis and cell survival. Nat Struct Mol
Biol, 2011, 18(6): 673-679

Li Z, Heng J, Yan J, et al. Integrated analysis of gene
expression and methylation profiles of 48 candidate genes
in breast cancer patients. Breast Cancer Res Treat, 2016,
160(2): 371-383

Inayat U, Kayani MA, Faryal R. Sporadic mutations and
expression analysis of spleen tyrosine kinase gene in breast
cancer: a preliminary report. Pol J Pathol, 2012, 63(2): 106-
111

Faryal R, Ishfag M, Hayat T, et al. Novel SYK gene
variations and changes in binding sites of miRs in breast
cancer patients. Cancer Biomark, 2016, 16(3): 319-326
Buffard M, Naldi A, Freiss G, et al. Comparison of SYK
signaling networks reveals the potential molecular deter-
minants of its tumor-promoting and suppressing functions.
Biomolecules, 2021, 11(2): 308

JHE, RARAT, PR, =% sz A\ LR AR
FE AR (R R AN B Syk L. W AbIb 77 22 B 24k (B
SREBHEIR), 2015, 31(2): 59-63

FERESE, MREBE, Z=005K, . FUE T Syk. HGF&RIX
MIAHRYE R TSR AR, BRI E, 2019, 48(5):
126-129

Kassouf T, Larive RM, Morel A, et al. The Syk kinase
promotes mammary epithelial integrity and inhibits breast
cancer invasion by stabilizing the E-cadherin/catenin
complex. Cancers, 2019, 11(12): 1974

Shinde A, Hardy SD, Kim D, et al. Spleen tyrosine
kinase—mediated autophagy is required for epithelial-
mesenchymal plasticity and metastasis in breast cancer.
Cancer Res, 2019, 79(8): 1831-1843

Xie G, Liu W, Lian Z, et al. Spleen tyrosine kinase (SYK)
inhibitor PRT062607 protects against ovariectomy-in-
duced bone loss and breast cancer-induced bone destruc-
tion. Biochem Pharmacol, 2021, 188: 114579

Qu C, Zheng D, Li S, et al. Tyrosine kinase SYK is a
potential therapeutic target for liver fibrosis. Hepatology,
2018, 68(3): 1125-1139

Kurniawan DW, Storm G, Prakash J, et al. Role of spleen
tyrosine kinase in liver diseases. World J Gastroenterol,
2020, 26(10): 1005-1019

Torres-Hernandez A, Wang W, Nikiforov Y, et al.
Targeting SYK signaling in myeloid cells protects against
liver fibrosis and hepatocarcinogenesis. Oncogene, 2019,
38(23): 4512-4526

e, ek, BT, S KR S = IR O 4
AR SRR MR I rp L R S (BR 22 R 2
ki), 2012, 33(1): 23-27

Miao S, Lu M, Liu Y, et al. Platelets are recruited to
hepatocellular carcinoma tissues in a CX3CL1-CX3CR1

[19]

[20]

(21]

(22]

(23]

(24]

[25]

[26]

[27]

(28]

(30]

(31]

dependent manner and induce tumour cell apoptosis. Mol
Oncol, 2020, 14(10): 2546-2559

Hong J, Hu K, Yuan Y, et al. CHK1 targets spleen tyrosine
kinase (L) for proteolysis in hepatocellular carcinoma. J
Clin Invest, 2012, 122(6): 2165-2175

JEAER, RV, i 2k I SRR IS8 1 i 25 Fra- 1)
1) 45 LM e L P O B R AR B E LR T, B T B R R A
224, 2017, 37(12): 1654-1659

Ni B, Hu J, Chen D, et al. Alternative splicing of spleen
tyrosine kinase differentially regulates colorectal cancer
progression. Oncol Lett, 2016, 12(3): 1737-1744
ERNE, PR, 5% EAF. g A 4 Syk R R R IA R
R R L BURSHIBE 2, 2016, 28(3): 328-329.
BuF, Zhu X, Liu S, et al. Comprehensive analysis of Syk
gene methylation in colorectal cancer. Immun Inflamm
Dis, 2021, 9(3): 923-931

Gong W, Liu P, Zhao F, et al. STING-mediated syk
signaling attenuates tumorigenesis of colitis-associated
colorectal cancer through enhancing intestinal epithelium
pyroptosis. Inflamm Bowel Dis, 2021, 28(4): 572-585
Dasgupta N, Thakur BK, Ta A, et al. Suppression of
spleen tyrosine kinase (Syk) by histone deacetylation
promotes, whereas BAY61-3606, a synthetic Syk inhibitor
abrogates colonocyte apoptosis by ERK activation. J Cell
Biochem, 2017, 118(1): 191-203

Dasgupta N, Kumar Thakur B, Chakraborty A, et al.
Butyrate-induced in vitro colonocyte differentiation net-
work model identifies ITGBI, SYK, CDKN2A4, CHAF 14,
and LRP]I as the prognostic markers for colorectal Cancer
Recurrence. Nutr Cancer, 2019, 71(2): 257-271

Biswas P, Dey D, Rahman A, et al. Analysis of SYK gene
as a prognostic biomarker and suggested potential
bioactive phytochemicals as an alternative therapeutic
option for colorectal cancer: an in-silico pharmaco-
informatics investigation. J Pers Med, 2021, 11(9): 888
Coebergh van den Braak RRJ, Sieuwerts AM, Kandimalla
R, et al. High mRNA expression of splice variant SYK
short correlates with hepatic disease progression in
chemonaive lymph node negative colon cancer patients.
PLoS One, 2017, 12(9): 0185607

Liu L, Liu H, Luo S, et al. Novel genetic variants of SYK
and ITGA1 related lymphangiogenesis signaling pathway
predict non-small cell lung cancer survival. Am J Cancer
Res, 2020, 10(8): 2603-2616

Hao YT, Peng CL, Zhao YP, et al. Effect of spleen
tyrosine kinase on nonsmall cell lung cancer. J Can Res
Ther, 2018, 14(8): 100

Gao D, Wang L, Zhang H, et al. Spleen tyrosine kinase
SYK (L) interacts with YY 1 and coordinately suppresses
SNAI 2 transcription in lung cancer cells. FEBS J, 2018,


https://doi.org/10.1038/nsmb.2040
https://doi.org/10.1038/nsmb.2040
https://doi.org/10.1007/s10549-016-4004-8
https://doi.org/10.3233/CBM-160569
https://doi.org/10.3390/biom11020308
https://doi.org/10.3390/cancers11121974
https://doi.org/10.1158/0008-5472.CAN-18-2636
https://doi.org/10.1016/j.bcp.2021.114579
https://doi.org/10.1002/hep.29881
https://doi.org/10.3748/wjg.v26.i10.1005
https://doi.org/10.1038/s41388-019-0734-5
https://doi.org/10.1002/1878-0261.12783
https://doi.org/10.1002/1878-0261.12783
https://doi.org/10.1172/JCI61380
https://doi.org/10.1172/JCI61380
https://doi.org/10.3892/ol.2016.4858
https://doi.org/10.1002/iid3.449
https://doi.org/10.1002/iid3.449
https://doi.org/10.1093/ibd/izab217
https://doi.org/10.1002/jcb.25625
https://doi.org/10.1002/jcb.25625
https://doi.org/10.1080/01635581.2018.1540715
https://doi.org/10.3390/jpm11090888
https://doi.org/10.1371/journal.pone.0185607
https://doi.org/10.4103/0973-1482.174170
https://doi.org/10.4103/0973-1482.174170
https://doi.org/10.1111/febs.14665

- 1306 -

CHEMRIALEY  20224E42%5 71

(32]

[33]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[43]

285(22): 4229-4245

Boudria R, Laurient¢ V, Oudar A, et al. Regulatory
interplay between Vavl, Syk and B-catenin occurs in lung
cancer cells. Cell Signalling, 2021, 86: 110079

Li C, Xue VW, Wang QM, et al. The Mincle/Syk/NF-«xB
signaling circuit is essential for maintaining the protumor-
al activities of tumor-associated macrophages. Cancer
Immunol Res, 2020, 8(8): 1004-1017

Zhang S, Deen S, Storr SJ, et al. Expression of Syk and
MAP4 proteins in ovarian cancer. J Cancer Res Clin
Oncol, 2019, 145(4): 909-919

Yu Y, Suryo Rahmanto Y, Lee MH, et al. Inhibition of
ovarian tumor cell invasiveness by targeting SYK in the
tyrosine kinase signaling pathway. Oncogene, 2018, 37(28):
3778-3789

I, B, R MUNRNA-374a8E ) R S R G
SXoF G S5 4 L S R ST R L AR ZR ISR, 1R
BE#, 2021, 25(12): 2435-2440,2547

Yu Y, Suryo Rahmanto Y, Shen YA, et al. Spleen tyrosine
kinase activity regulates epidermal growth factor receptor
signaling pathway in ovarian cancer. EBioMedicine,
2019, 47: 184-194

Yan C, Liu C, Jin Q, et al. The promoter methylation of
the Syk gene in nasopharyngeal carcinoma cell lines.
Oncol Lett, 2012, 4(3): 505-508

Ge Y, He Z, Xiang Y, et al. The identification of key
genes in nasopharyngeal carcinoma by bioinformatics
analysis of high-throughput data. Mol Biol Rep, 2019,
46(3): 2829-2840

Gainullin MR, Zhukov IY, Zhou X, et al. Degradation of
cofilin is regulated by Cbl, AIP4 and Syk resulting in
increased migration of LMP2A positive nasopharyngeal
carcinoma cells. Sci Rep, 2017, 7(1): 9012

Black M, Ghasemi F, Sun RX, et al. Spleen tyrosine
kinase expression is correlated with human papillomavirus
in head and neck cancer. Oral Oncol, 2020, 101: 104529
Gao P, Qiao X, Sun H, et al. Activated spleen tyrosine
kinase promotes malignant progression of oral squamous
cell carcinoma via mTOR/S6 signaling pathway in an
ERK1/2-independent manner. Oncotarget, 2017, 8(48):
83900-83912

MR, FAk, 7P, 55 IR IR IAE- 1% [H 1B R 1
AR BRI A T AR SR AL B2 LI BT . AR
PO EE 2 &, 2016, 34(5): 454-458

Guo A, Lu P, Coffey G, et al. Dual SYK/JAK inhibition
overcomes ibrutinib resistance in chronic lymphocytic
leukemia: cerdulatinib, but not ibrutinib, induces apopto-
sis of tumor cells protected by the microenvironment.
Oncotarget, 2017, 8(8): 12953-12967

Blunt MD, Koehrer S, Dobson RC, et al. The dual Syk/

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

JAK inhibitor cerdulatinib antagonizes B-cell receptor and
microenvironmental signaling in chronic lymphocytic
leukemia. Clin Cancer Res, 2017, 23(9): 2313-2324
Ishikawa C, Senba M, Mori N. Anti-adult T-cell leukemia/
lymphoma activity of cerdulatinib, a dual SYK/JAK
kinase inhibitor. Int J Oncol, 2018, 53: 1681

Coffey GP, Feng J, Betz A, et al. Cerdulatinib pharma-
codynamics and relationships to tumor response following
oral dosing in patients with relapsed/refractory B-cell
malignancies. Clin Cancer Res, 2019, 25(4): 1174-1184
Weisberg E, Meng C, Case AE, et al. The combination of
FLT3 and SYK kinase inhibitors is toxic to leukaemia
cells with CBL mutations. J Cell Mol Med, 2020, 24(3):
2145-2156

Serafin V, Porcu E, Cortese G, et al. SYK targeting
represents a potential therapeutic option for relapsed
resistant pediatric ETV6-RUNX1 B-acute lymphoblastic
leukemia patients. Int J Mol Sci, 2019, 20(24): 6175
Purroy N, Carabia J, Abrisqueta P, et al. Inhibition of BCR
signaling using the Syk inhibitor TAK-659 prevents
stroma-mediated signaling in chronic lymphocytic leuke-
mia cells. Oncotarget, 2017, 8(1): 742-756

Cen O, Kannan K, Huck Sappal J, et al. Spleen tyrosine
kinase inhibitor TAK-659 prevents splenomegaly and
tumor development in a murine model of epstein-barr
virus-associated lymphoma. mSphere, 2018, 3(4): ¢00378
Gordon LI, Kaplan JB, Popat R, et al. Phase I study of
TAK-659, an investigational, dual SYK/FLT3 inhibitor, in
patients with B-cell lymphoma. Clin Cancer Res, 2020,
26(14): 3546-3556

Paiva C, Rowland TA, Sreekantham B, et al. SYK
inhibition thwarts the BAFF-B-cell receptor crosstalk
and thereby antagonizes Mcl-1 in chronic lymphocytic
leukemia. Haematologica, 2017, 102(11): 1890-1900
Schweighoffer E, Tybulewicz VL. BAFF signaling in
health and disease. Curr Opin Immunol, 2021, 71: 124-131
Cremer A, Ellegast JM, Alexe G, et al. Resistance
mechanisms to SYK inhibition in acute myeloid leukemia.
Cancer Discov, 2020, 10(2): 214-231

Polak A, Bialopiotrowicz E, Krzymieniewska B, et al.
SYK inhibition targets acute myeloid leukemia stem cells
by blocking their oxidative metabolism. Cell Death Dis,
2020, 11(11): 956

Munshi M, Liu X, Chen JG, et al. SYK is activated by
mutated MYD88 and drives pro-survival signaling in
MYD88 driven B-cell lymphomas. Blood Cancer J, 2020,
10(1): 12

Lorenz J, Waldschmidt J, Wider D, et al. From CLL to
multiple myeloma-Spleen tyrosine kinase (SYK) influ-

ences multiple myeloma cell survival and migration. Br J


https://doi.org/10.1016/j.cellsig.2021.110079
https://doi.org/10.1158/2326-6066.CIR-19-0782
https://doi.org/10.1158/2326-6066.CIR-19-0782
https://doi.org/10.1007/s00432-019-02856-9
https://doi.org/10.1007/s00432-019-02856-9
https://doi.org/10.1038/s41388-018-0241-0
https://doi.org/10.1016/j.ebiom.2019.08.055
https://doi.org/10.3892/ol.2012.763
https://doi.org/10.1007/s11033-019-04729-3
https://doi.org/10.1038/s41598-017-09540-3
https://doi.org/10.1016/j.oraloncology.2019.104529
https://doi.org/10.18632/oncotarget.19911
https://doi.org/10.18632/oncotarget.14588
https://doi.org/10.1158/1078-0432.CCR-16-1662
https://doi.org/10.3892/ijo.2018.4513
https://doi.org/10.1158/1078-0432.CCR-18-1047
https://doi.org/10.1111/jcmm.14820
https://doi.org/10.3390/ijms20246175
https://doi.org/10.18632/oncotarget.13557
https://doi.org/10.1128/mSphereDirect.00378-18
https://doi.org/10.1158/1078-0432.CCR-19-3239
https://doi.org/10.3324/haematol.2017.170571
https://doi.org/10.1016/j.coi.2021.06.014
https://doi.org/10.1158/2159-8290.CD-19-0209
https://doi.org/10.1038/s41419-020-03156-8
https://doi.org/10.1038/s41408-020-0277-6
https://doi.org/10.1111/bjh.13825

A, & SykAEMUR B AL R i AR

- 1307 -

[59]

[60]

Haematol, 2016, 174(6): 985-989

Lam V, Best S, Kittai A, et al. Proapoptotic and
immunomodulatory effects of SYK inhibitor entospletinib
in combination with obinutuzumab in patients with
chronic lymphocytic leukaemia. Brit J Clin Pharma,
2022, 88(2): 836-841

Zhang YR, Yu Z, Xiong WJ, et al. TOSO interacts with
SYK and enhances BCR pathway activation in chronic
lymphocytic leukemia. Chin Med J, 2020, 133(17): 2090-

[61]

[62]

2097

Maffei R, Fiorcari S, Benatti S, et al. IRF4 modulates the
response to BCR activation in chronic lymphocytic
leukemia regulating IKAROS and SYK. Leukemia,
2021, 35(5): 1330-1343

Zhang N, Zhang G, Liu N, et al. A novel orally available
Syk/Src/Jak2 inhibitor, SKLB-850, showed potent anti-
tumor activities in B cell lymphoma (BCL) models.
Oncotarget, 2017, 8(67): 111495-111507


https://doi.org/10.1111/bjh.13825
https://doi.org/10.1111/bcp.14962
https://doi.org/10.1097/CM9.0000000000000999
https://doi.org/10.1038/s41375-021-01178-5
https://doi.org/10.18632/oncotarget.22847

	Syk在肿瘤中的作用机制及临床应用
	1 Syk与实体肿瘤
	1.1 Syk与乳腺癌
	1.2 Syk与肝癌
	1.3 Syk与结直肠癌
	1.4 Syk与肺癌
	1.5 Syk与卵巢癌
	1.6 Syk与头颈癌

	2 Syk与血液系统肿瘤
	3 Syk在肿瘤免疫治疗中的临床研究 
	4 总结与展望


