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[ ﬁﬁ%’ F1 L 30 ] K7 (leukemia inhibitory factor, LIF ) AT AR -6
(interleukin-6, 1L-6 ) KGR — R, TEAYIKN ZIEZ R EY)2ADiEE, @ LIF 7898
AP PE AT IR AT, K HAEMR AR, 1T/ RZE. 4E55 Tl Tk, e
P26 A5y T R AR AR o LI S 255 A2 MACHE T3 3k 2 P A 53 0T A i 7 £ 5
M, HULAE S S ALEIE RS JAK B /15 5 51 AL 05 £ (janus kinase/signal
transducers and activators of transcription, JAK/STAT ) | AR EEAILEE 3 il / 25 L B
( phosphoinositide 3-kinase/protein kinase B, PI3K-AKT ) 0 Hoh JAK/STAT 2 F =
SEEFHLR . HATEAE S O ST R R FEZG AT IR, AR SO LIF 7RS40 i
FBHUIRE . MEMINLH SORY T InE ATk, WIRIERIR TR IS
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[ Abstract]) Leukemia inhibitory factor (LIF) is a member of the interleukin-6 (IL-6)
family of cytokines, which performs a variety of biological functions in living organisms. In-
depth studies on the role of LIF in cancer cells have revealed that it plays an important role in
tumor growth, migration, invasion, maintenance of stem cell stemness and immune evasion.
LIF affect cells through various signaling pathways by binding to their receptors. Common
signaling transduction mechanisms include janus kinase/signal transducers and activators of
transcription (JAK/STAT), phosphoinositide 3-kinase/protein kinase B (PI3K-AKT) etc, of
which JAK/STAT is the main signaling transduction mechanism. Different drugs and therapies
have been developed to target the signaling pathways. This article reviews the expression,
functions, mechanism of action and therapeutic methods of LIF in cancer cells, which can

provide reference for the treatment of cancer.

[Keywords ] Leukemia inhibitory factor; Tumor; Signal pathways; Treatment

1 I3 #1004 P F (leukemia inhibitory factor, % -6 (interleukin—6, 1L-6 ) #8 ZZJ5E W) 23501 41 i
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I, HARNILP A UL R A 3%
B PPl MRS RERAE T, LIF A28 SamRE R
A%, W LIF fE g P s BT, MR &
F 53 (tumor protein 53, p53 ) A9 H B A1 7 HIF
BT R AU s LIF 7E BT R R
P, SilmARY . R SRR A2 Y S A A7 I
EAC T AR, ORI 2 A BT A B LIF
TERRIRE 2 e A AR AR . FAT LIF £
VR IPLA i ANTEAE I HL T RE P AU
St ASCEES T LIF fEfiE H Ry Rk . THRERIME
FABL, RIS LIF K R TRE, 1248
FAEHEAE IR 7 PR FE A E

1 LIFfE
1.1 LIFRESEK
LIF 5 11-6. [ 41t % -11 (interleukin-11,

IL-11) | BERMEEFREF (ciliary neurotrophic
factor, CNTF ) . #8%& M (oncostatin M, OSM ) .
OWLUEFRZ -1 (cardiotrophin 1, CT-=1) . &L
EHRZFANME N T (cardiotrophin-like cytokine,
CLC) H1H 4 & -27 (interleukin-27, 1L-27 ) %%
AR R T2 AR 1L-6 I M SR G AL A —
F, LIF DB E T TP T 8%
PR BE R b, S A D 2 AR EE 130
(gpl130) 455G KA. LIF 5 HZENES
R ZEWIR M = RIKA W, B4 LIF 571
gpl130 28 T 55— LIF 324K (leukemia inhibitory
factor receptor, LIFR ) Pl LIF B4¢5 LIFR 454,
55 gpl30 JE R R M RER AW, REST
Il e S 1% =
1.2 LIFFEMFIhEE

LIF J2&—Ffr iy 22 B AN 7] 240 i 58 B AE 1A S0 3 4
MOMERE 1, TEET RN, W anie. B
JHL B TR S S5 A0 M v el 4 s ) (i
FIAEA R 1P IR AR KPS0 155
o3z Hl AR fpE A, LIF /970 7 B H
38~67 kDa, [IMiAEBEIEALAY T4 20 kDa'" "
LIF TERSM AW 2 DR LT SRR TG
{ERERLAL A5 2 52 LIF 76 1R P A RS e P A i fig
A TEFTE

LIF & —Fh BA R YITE R Z D RE 21,
SENRIR T A0 B R AR R T A0 DR S 7
(IR 22— BEAk, LIF AT RIS 40 A i 4 e

AR Y FERCE AT B, LIF J2 A
e AT AR A T, R R oA
Jardi e, A A R R, X IE
WA B KRS ECEENEH ", LIF
TERRA TR B SR G EEZEN, Sk
RUBRRE . A7 AR 200 & B 0 18] A R 1
LIF 5 i 35 ALK I 558 248, 78 LIF /778 T 43
A1 A BCAR SE AR 41 B 3IE B /E MHCIT, CD40
ol CD86 43 1 3 18 AL i $8 B 0y fi 1 Jnd 2 34
s U0 LIF 78 iR 6 & 2E rp 4 i T B £
o, TR — SR IR BT A

2 LIFFEEAmPrRIES 6

2.1 LIFZImEMAaEsE

LIF {2k 7B m iR 28, LIF BY3R3KKF-H
SRR S AR IR T A b B2 B, JFL
5503 W7 A TR LR A . AR 20 A
FUIRIE A0 Z 18] ) AH ELAE PR T LIF FiE e 1
( C=X~C motif chemokine ligands, CXCLs ) [8] 19 1F
FRAEHR, kA2 HE T 7L i =2 22 AR 1T Xt
N EE SR A0 il J% (oral squamous cell carcinoma,
0SCC) 4 R ANIEH A BORETHEAIE (normal
human dermal fibroblasts, NHDF ) #1144 MIF5E,
I OSCC AT A 1 25 1 5 3 B NS 2T 4 40 i
A LIF, i LIF X2 Sdiigfeae ™. S5iEFH
UM LL, iR 41 40 LIF /9 mRNA AR [ %36
KB ETH R IR L, LIF (i %k 5= 7810
R E LR IE AR OG0 X2 AN [RIZK P LIF 3003500
A549 JHAEFAT IR, B LIF AbBRIG 5 1 40
it . FERFIH R AN A IR 2B MERHE I &
B, LIF BB KF- 585 508 B AR B g R
ANFLBAEAFIIANSS, RAE A LIF 43 27K LIF
PRE TR AN F2 28 0 TR 75 B 40 A
Ji6 (clear cell renal cell carcinoma, ccRCC ) B i
K B LIF (9 mRNA FIEE 11 358K P 2 3% T,
LIF 5 A6 00 AT LA i ccRCC 40 1 19 12 28 P10 7
ANNHAEJE ( cholangiocarcinoma, CCA ) H Ik LIF
[) A 4 B n] ) e ML AR 2%, H CCA REdh Ay
mRNA 1 LIF 2 P4 /KF 2248 n ©
2.2 LIFENnEE4 g5

SIEWHLMMLG, JE/NARiE MR 2 LIF
(9 mRNA FIEE A KF LR, IR (2 1 4i
f s ", FEVRSNH R 2 LIF S LA 40 Ak 2
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SEE W, LIF e gk 1 L g 200 A 48 B R
PEAEK, SAIRIK LIF insk 1A HIgGEEE Ty, Xt
LIF ST RS0 7 A0 i R4 ™ T S An
[ SiHa 1 CaSki FPRSNSEU T LIF ] T %20
i i 15 58 *Y. LBX2 S SC RNA 1 (LBX2-AS1)
B4 5 Sl — P 850E K B8 E 4R 5 RNA (long non—
coding RNA, IncRNA) , B fff miR-491-5p 1§ 4
2 FIRANIN Y LIF 235K, B H05 I
F 0095 400 8 R 7 455 B S R SRS TR 1 3
(leukemia inhibitory factor/signal transducers and

activators of transcription 3, LIF/STAT3 ) [E 5L
AR T IR P S G R b B ) S P £
2.3 LIFZNEHRIR

AE /DN 241 it fis Jof 958 £ 21 7f LIF A9 mRNA A2
FIRKF & T, HIEZ LIF 2B fe it 1
AN R RS 1, Zead LIF AR A R I A
MR TIERAOR, 4R LIF fE it i
20 13T A% . H E LIF-shRNA #% 4t 7860 Fl
ACHN B JEAIMLG, [RIAFUESE T LIF BA fe k'
FRAIMERS I RE ) P BRI ANMI Y LIF %
Bl ERKEFB( transforming growth factor—beta,
TGF-B) 58ZL B, LIF Rk BIE TGF-B AT
14 4 L A 0 ) I e Y, b O A0 A N Y
LIF A0 40 A K By 1 4R iR 28
T 7E FLMR R v 2 30 LIF 006 1 2 1 s B- E A
5 2 ML B (1 (protein kinase B—mechanistic
target of rapamycin, AKT-mTOR ) 15 5@, MM
PR T FUMRIER 1 & ARG RS P AERF oY O s g 2
UL 0 S0 T 24 40 6 ) AH LA IR 2 B, OSCC n] 3l
VST A 20 M ™ A LIF, R LIF h AR i i
T 5 A AL RE SR 0SCC Ay Rs
2.4 LIFFImdE T4 Tk

i T LIF 40 308 vh B0 R A0, 5
TE AT LIF (9 35 5 56 vb AR K9 40 i AH Lt LIF
95 25 1) 40 BT S0 e R ) B8R W S Y,
I A8 5 18] 78 S5 T 40 Y (ovarian cancer—associated
mesenchymal stem cells, CA-MSC ) Y 3% ik /& 7K
FHIL-6, AR IK LIF, SEERE] CA-MSC if i
5553 1L—6 H LIF i B S 4 M i 55 7 & 1
R SFEBER T 3 ( signal transducers and activators
of transcription 3, STAT3 ) {5538 ¢, & in /b 4
Jo{EO R R 1Y 0 RN = ¥ Al AD =e ENE
2 Ji RE 6% 77 3K K2 40 AE K7 (epidermal growth
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factor, EGF ) . B8 M 4E 4 A= K [N T (basic
fibrobast growth factor, BFGF ) | LIF FIFZ JC Ik
B R BPE ORI, IFAE S e SRR B T
TSR IE S MR e, BB LIF "I REZ S B9
AN BRI AR A ) 27 N R A0 M R A B A
LIF 1998 T4l ( cancer stem cell, CSC ) B3 57
Sl E, WA TEOBdn, R BT
SR P, ESCHTRA AT L AR
A ( cancer associated fibroblast, CAF ) & LIF [
A7, A CAF PR FRIERICE LIF HH
APRREEIE T ARG, Ah, FIREREH,
TEAFAE CAF SR UARY LIF BFEO0 T, 0 FLIRIE 4
B rf Y LIFR {55 0] LIHG gL T 40 M b 10 )
CD24-/CD44+"",
2.5 LIFZ NI R 41
(] LIF Ak BN SAZ B A K 18 R

TEANNL, O BELIF 550 1 6 2296 20 I X 55 42 I
AR ALK B Ak 2o pE ™ il LIF b 3

( gastric cancer, GC ) AR A SRR R SR RS
#H ( patient—derivedxenografts, PDX ) 4f ffl, &% 53
W] LIF 75 GC 4i g 2 A1 PDX 40 i v A% 1 £i0%
PRI ™ BELEAI A (medulloblastoma,
MB ) 2 5 5 UL A /N L% P i ik g, e A S
IL-6 FIEAMEEF (IL-6, OSM, LIF 5 IL-11)
AE TR ) MB 402338 5% 19 JAK B8 /5 S5 T
I S 31 F 3 (janus kinase/signal transducers
and activators of transcription 3, JAK-STAT3)  {
PR 21 B LIF 2 A 2S4S 1 R 40 i
p53 M E G KT, LIF (i Rk F 2L p53
WA ) 7 UG N RE 7R A0 45 L A AN Zs
PDX i i AL 244
2.6 LIFF2NmyE= 40 pa S i ki

SR RE R B IR ST I RO T CD8” T 4 Jif

{1452 T R I A DG LG 20 L A A7 A, T LLF 73
1 CD8" T 2 g B2l ke 4 SR o LIF (19
BELEST 7T A B 1K CD206., CD163 i fb B i f4 2

( chemokine ligand 2, CCL2 ) MK, i S:hiiE
AR E WA Hh AL CXC B 9 (chemokine
CXC ligand 9, CXCL9 ) [3Rik, f#BR CXCLY 3R
WL AL TR, fil % CD8'T 4l faiRT I . LIF
BRI HIEE A PD1 Ho e 6 A 0 A] A2 2 i 3 7
B IR R AR L S A, LIF
i LIFR-STAT3 {5 538 % EL4Z P00 F 20
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WL M2 B 25 A 5 Y A R AT
( hypoxia—inducible factor 1o, HIF-1a ) {5 5 #41%
AR LIF /9%E sk, et B g x iy
5T 251k . BELIT LIF 7 84w 1 I i i
7 HUSHE, JRIE— B AT R MR R AR K
R R R T —FETALEL, B B1
(liver kinase B1, LkB1 ) Z&7Z g rh i [ 43004 LIF
15538 5 1 S B IR 55 v o S A A A A i 2 e
A, B R AR ) R AR I ) LkB1 2
AR LIF (551 5, 80 Argl [0 AN
AN SiglecF +Hi Fg T PERANAEAY & b | B
PSP T 2 AR AN N R R A S

3 LIFZ5AENESER

3.1 LIF-LIFRIESi@ER

LIF 5 LIFR 1 gp130 4 i (10 5 52 1K 2 &4
P HAGSHE S LIF /%5 LIFR 454, 15
5 gpl30 Ll R A URE S S . LIFR AR
AN A TR R UEOREE M, H LIFR FI gp130 5
Janus 34 B — % 2 B2 ¥4 B (janus kinase—tyrosine
kinases, JAK-Tyk ) S 1) 2 Jo s 22 I Jh it A,
PEAHSG, XA M T MIFE 54 5. LIF 25 LIFR
455 B AR Z Al I 7 g — A, XS gp130 A
LIFR B A mREM Ty, —H5E— WIS,
LIF g 32 0k e Ak, i 524 Janus 3
fitf 1 (janus kinase 1, JAKT ) FJ#TG. — H JAKI
WO, LA HERR L LIFR 1 gp130 A ik 202
BRAE, DT 28 b5 5 GRS X 30 i
BLAE STAT3 K75 Sre [A] R 2 45 1 B3R 1 18 2 R
% 12 1 (sre homology 2 domain—containing protein
tyrosine phosphatase, SHP2 ) o 1T SHP2 #1152
4 g A1 98 55 8 H B 172 (extracellular regulated
protein kinases1/2, ERK1/2 ) " Ji#B§ IR L T o675 19,
DAL JAK X SHP2 38 i 18 6 A Ry it 22 4
1% 098 H RS (mitogen—activated protein kinases,
MAPK ) F1%5 N5 B LB 3- 3% ( phosphoinositide
3—kinase, PI3K ) 3@ BEHE#GE OHLE )0 LIF/LIFR
e A A AN R b R IR TR VR, A5
PR AR S RS

LIF e F 52 {A LIFR 7E1F 2 52 WO o aod i
ik, EopTWEoT R W] LIF/LIFR S 22 0 966 9
(¥ 11 PR 35 97 #0450 B, LIF/LIFR 3405 808 (5 58
B, LR R M9 JAK/STAT3 FI7F Y

MAPK. AKT. mTOR. LIF/LIFR {5 54% 3 7E g
AL R HR . THERNGYT I 2 MR O
SR,
3.2 LIF/LIFR-JAK-STAT3{s S i& %
T X B A5 8R4 B0 9% (esophageal squamous

cell carcinoma, ESCC ) 4 it #/F 75 15} & B, LIF il
RL P STAT3 75 58 Bl ESCC 4nAdgs, ini
JAK/STAT3 {553 LA LIF gt )y =03z #mil
FHSTAT3 T L Ay 2R3k ™ LIF d38m 1
Jii 958 200 ML AS49 20 il o 9 STAT3 B[R fk, STAT3
I Stattic A>T LIF JBE 19 A3 41T R
2 ", LIF e RO ZIR A b Bk TGF-B 5 51
L3, TGF-B A5 LIF F3A Lk STAT3 (K Jr
2 A E IR p21 (5 S P
AR B AN BUBLELKE TGE-B R TL-1 %3 A ik
CAF S BPER MR S IB IR, S5535R0] 1L-1 5%
LIF %35 I T U JAK/STAT PAP™ AR R, JF
WE TGF-B il F i Z R & IL-1R1 R IE e
HES AL WU EF 4 20 IR R P — b /i B0 DR
Jit 8 A£ 9% ( medullary thyroid carcinoma, MTC ) &
— TP NI R GRS Y Ras B Raf 76 AR
MTC 4 & TT Al MZ-CRC-1 335 A] LhiE i
LIF A5 09 B 738 / 55 53 W P75 5 A A A5t 25
5 AZ AR T TR P4 T ( rearranged during transfection,
RET) TR, W58, B4 LIF M 17/
N MTC SRS AR, RIS 1 JAK/STAT il
FEIE T W TN B Y RET gL S 5 E2F1

( E2F transcription factor 1) AUk . JEAEAIE

B ( cancer—associated adipocytes, CAAs ) J&
Hi A B AL RO IR T A0, o fhe 2 2L s ) 2 e
HABEEE L, LIF j& CAAs 43 W — g 52 41
HEP, it STAT3 {55 e o 2L I A0 i Y
TR MIRZE, WHERBESF eI 4 LIF 5y 1
P FLBRE T STAT3 (130E S EAHSE 1,
3.3 LIF/LIFR-PI3K-AKT{= & 1&E B

LIF X 4 58 > I8 14 18] 52 J5t -+ 40 B (bone

marrow—derived mesenchymal stem cells, BMSCs )
F T RE TG g LA B g 48 52 0 3 J AR T
LIF 38 i 14 9 B i ot UL I 3— Vit / 48 1 Ot B

( phosphoinositide 3-kinase/protein kinase B, PI3K~-
AKT) {5538 A2 iF 7 BMSCs /9 A 38 5587 A 43
b K 055 1 8P N o LI 3ok 2 2k m i i
il PIBK-AKT 5514 5 22 fifk AL MM 240 i
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P, FERFSE LIF 7RI S 2R T410E (induced
pluripotent stem cells, iPSCs ) 552 W VE B & 31,
LIF # i1 7 iPSCs ' AKT F#E 5% P 1 FE A Thx-3
(KK, SR PI3K 0I5 LY3 47 Ab 2R,
B EWH T iPSCs H LIF 55 1) P-AKT 1 Thx-3
EE, KW PIBK-AKT {5525 1 iZ#T,
LIF i 53 PI3K-AKT {5 538 #% B Thx-3, MM
T iPSCs (5 M ZEWFST LIF 7E A4 h i
YERIE 2 B8, 7 LIF JCR, A s roomid, X
SHTE 1 Mel-1 F1 pAKT 4T, Jfid
PI3K M5 Bk fifi F LIFR ULER AN Mel-1 BHBT%
ST A YA T, W] LIF il ik PI3K/
AKT 15578 B B0E Mel—1, DA A5 IH 45 9 20 it
2 s T W Solamargine ( SM ) /&
—Ffe b A A A Y, EHIESCEA S
e i 983 e M, LIF 78 48 ff2 5 (hepatocellular
carcinoma, HCC ) AZUh B8 ThE, 78 HCC 41
Jitd b g SMOR L, B S LIF (4 5 3% 55 ] DL GE i
AKT PR SM BT/
4 BIrAE

LIF, LIFR KL iEA5 5 15 5 B At ok
JIZ B9, LIF/LIFR A5 5 B 0 B 4
+, BErEHIF A TR AR R R
B ( pancreatic ductal adenocarcinoma, PDAC )
A IEIE WA, PDAC TG AEFZR R T
W RSCRAR T AR 0 T 2450k . e 1 A 8
Ao INPRIT RS, LIF S A i 200 B 8 o 400 i 1Y)
RPN T, S FF PDAC MMM
LIF BEWTuls (54 LIFR Sk gz gk e, I
agw AP AL UL IE K PDAC A A7, IR LIF
RELTBIL A4 FT R AT g Ao 22 5 1 1 5 — T
FERI, @i T AGTREELET LIF 2555 KRAS 5K
ShARUBRAR I VA YT RCR I — R 20 . IR
STV R Z AR FEGE /G PE R mE, Rk
JE i —X 324K (farnesol—x receptor, FXR ) MG &H
FIIEVT PR 415 324K 1 (G protein bile acids activate
receptor 1, GPBAR1 ) . BARS502 f&— R
R X FXR A GPBARIT Ffk, 1ER—Fikrem)
A LIFR #5405, ATBH Ik LIFR S0 AE S8 5,
U/ PDAC 40 Ffd 44 5 Vsl 22 4 ) 34 ke 70
oK A vl R 2 1w R T T 25 9 ik 7 ) — T B AR I / 4
B B R RS PN, A S0 LIFR $5H0H), R
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FH — 72 e B ) K E =) 1R b B3 PDAC 40 fifd AT 36 4%
LIF 75 W M3 58 . 1R A0 b B W) e o e 4k
FEHKAR FIER T LA H LIFR {5 514 S 3F 00 5%
LIF 551 STAT3 Big ik .

&3] LIF/LIFR 5 5@ M E 2, BT
T — BT LIF {5548 S0 NIRRT LIF ik
(MSC-1) , HACHIEAE T R b gk A7)
R W BT — I SR T e R X LIF il LIFR
MBI ER, S5 R R RPN F1 LIF F1 LIFR
BELDBIT 7 31) R 3] 1 2SR | R 1k L e 2 K B AR
., 5 LIF Ry riitfitt, LIFR Fpeyr ik e
A A K A ik B B e TILRMIE
F ) LIF/LIFR B/ N1, EC330 170 FHEAR 2
X LIF/LIFR A5 S AL s, A 2l
T LIF 7R 2F L0 g 20 My 5 A 4% L) i A=
KIrmpyshae ™, EC359 [ LIFR, Jf5 LIF 3%
Gr SECIRLE GO S A, T LA RORBE PR 1
Rep AT Jl i v U AR ST bR s ) 63k 21 I IRRHE
GEFRW, LIF 76 M5 & s T o 5 3 2 e s i
A BRI FRTR YT IRRE BB AN R R ZS R A G
PE— 2 UEB T LIF VE Rt g S e v e 4 il 5+
FIVER, DI I LIF ol HGm B nT AR 40 i
GPEST IR 5 ek A SBH T (immune checkpoint
blockade, ICB ) B¢ Y7 R 09— FlA 850586 ™, 1E
WG T AR &3, =S fb—fh (ATO) 7]
i R CSC ML AT EURAE S, ARUE
SI34k, ATO Fl 5-FU/ B 167 5 18 T
HCC 4B AIE TP RO, l L PrIR A il LIF/JAK1/
STAT3 Fl#% K —kB ( nuclear factor—kappa B, NF—
kB) {55 BRI IR 3-FU/ AR A0 FEVE, XN
HCC WG IRIA Y7348 T8 WL Y o7 e 88
BT EETBE, SR ESCC BT (14 W0l 3 13
DAL o 200 B 11 A R B T o FERR ST 2Gy B
TR S BB TR VE AL B R B, JE
N ESCC 40 Fh % LIF 855 STAT3 {5518 1%,
AT ESCC 4y ass B

5 NG

ARSCRVES T LIF R R Th i 3R . Thfg &
HAF Sl . LIF 2 1L-6 40 i X 1 5% 16 o i B
LR R B, HSZ AR LIF 5244 Bl gp130 41
B, LIF 38 5 45 4 LIFR JE T o 45 Fh 45 500 g
XM= A, DL S S AL JAKY
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STAT. PI3K-AKT 453 f#, HHr JAK/STAT 2+
BRESHETOLE . HArtExHF 5@l o 2tk
TR 597, RIS T —a . e
AT Z AT EE T, a0 TR LIF g R
Feik . VERRRAENLS], SRR I AE IR T BRI ET
AIFSEJ7 0]
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