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Research advances in the role of JAK2 mutations in acute leukemia
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Abstract: The Janus kinase -signal transducer and activator of transcription (JAK-STAT) pathway plays pivotal
roles in the regulation of cell proliferation, differentiation, migration and apoptosis, which is closely related with the
development of hematopoietic cells and some hematological diseases. As an important signaling axis in JAK-STAT
pathway, abnormally activated JAK2-STAT signaling is involved in the development of the hematological malignancies.
JAK2V617F mutation is the important molecular pathogenesis of myeloproliferative disorders. Recent studies have
demonstrated that JAK2 mutations are present in different acute leukemia subtypes and the frequency of mutations is
different and that JAK2 mutations might be closely correlated with acute leukemia formation, treatment and prognosis.
The pathogenic mechanism of JAK2 mutations has not been completely elucidated. JAK2 mutations might lead to
JAK-STAT overactivation, resulting in the excessive proliferation, apoptosis resistance and differentiation blocking of
blood cells. JAK2 inhibitors have been rapidly developed as targeted therapies for hematological disorders with JAK2
mutations. This article mainly focuses on recent studies about the role of JAK2 mutations in the pathogenesis, clinical

characteristics and targeted therapies of acute leukemia.
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JAK-STAT {1 %5 i@ P& (Janus kinase-signal
transducers and activators of transcription pathway )
FEANMLIGE . ok TSR R
T S H 5 NS 2R R e R 6 i R G R 1Y
WA, JAK2 JEl pg i B2 — 01, it JAK-
STAT 15538 B A 5 T A9 40 f B+ 10 i 9 A 5 5%
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1.1 JAK2 EEH B SIhEE

Janus kinases (JAKs) HEH R k& —LAE%Z
IRRI S ARG, 245 B kB 4 LA 43k
JAK1., JAK2. JAK3. TYK2”, JAKI. JAK2 5
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J ik BESEE . T A2
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AML S — i 1l T 44 B % vk v R PR R
o AML A] py 6 25 40 o3 Ak & A R b a1
200 i B3 I AL A0 B R Aok, ATk Tk
7 BT ek AR AN B B AR e LR SR
B B B
J& (myeloproliferative neoplasm, MPN ) 78 A% 1fij >,
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191 . A 5 PRI 98 DT S5 350 1 AR N7 A5 e S % 11
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S JE WL AR P, AR 4k & T MPNs 1 AML
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I A
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Al RE & /DY K AT . 55— 25 0 JAK2V6L7F
FH ¥ A9 MPNs %% 1k & JAK2V617F BH P /9 AML i
%, X A% B AR AR AR I S R s AR,
FH S, KA 2F RN 2 EW
(SRSF2) 848 P4 - 5 JAK2V617F 224k [H] &
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SRR M AR 2 P, 78 AML fPis & B T H:
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HRREA, o 627 (S A DRI AR
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HOE, MNIMFE B-ALL,

JAK2 €75 5 ALL 7 Ji5 % Y) A 3¢, Mullighan
4 139 % 187 f37 BCR-ABL1 17 B9 5 & ALL £ L
DNA F il & 88, Hrr 16 gL (5 8.6%) BA
JAK2 2875, XS5 R4 45 R683G (S) | 1682F,
QGinsR683, R687Q. D873N. P933R, ff 5% # /~
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Chen % P X} JAK2 3£ [H A1 & F 16, 20, 21 R7AE
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e ALL TS 2647 S EEAR DG, HaXsbse s b
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i B R KR, BEE R 32 1 JAK2 248
PR 5 I 2R G095 5 B 7 1k g i A O, Herp
K607N( Exon14 ). L611S( Exonl14 ), V617F( Exonl4 ),
1682F ( Exonl6) . 1682A0G (Exonl6) . R683G
(Exonl6) L2255 2R mmAa < Bl
Zhong %5 " XF 260 v 2 M Il B RN 280 1
fdt B X B 5% ] MALDI-TOF 2 % DNA # 47 ¥
W & B rs2230724 5 SME i 19 2 JBE A G,
1s56118985 1] GE 5 &Mk (1 L% &) bk A oG, T
1$55953208 . rs2230727. 12230728 5 &Mk 1M
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HWESE RPN 1s12343867 5 AML 14 5 B A 5% .

3 JAK2 RESRMHMBELEETT

5T JAK2 7E 20 I & M f s ey
PR, KT JAK2 AR IR AR5 AR ok
2% o XECHFFEIEIN TAK2 S A 1] T 30 ol 551 %
MK RGN W EIT R, BB A 7 ] 59
LR ARG R LB BT 5T ), Weisherg 25 9 BF 5% %
LB FLT3 #4151 dasatinib 3697 FLT-3 2845
FHPER AML B S BB 5 S AN IS5 i i =, X
BREREE T SR AR TCEH, Wk JAK2 A
HIF] PKCA12 PplEI AT DL 5 e A f ik, 12

TR, AT Levis % W BT R
KB CEP-701 A] IAEH T FLT3 {7 55, 7F AML &
0 I RIS A — ST AL, (IR REE I
KB AL, Hart 28 Y7 (98158 2 M pacritinib
(SB1518 ) AEW% i o #10 i] JAK2 575 >k 15 3 41 Jifd
PR 400 20 A A0 K A B A, A RTIR T IR &R
F6 2 L VE B . Novotny-Diermayr 25 ™ JF 2 ()
AML Il R AT AR BRI T & B0, 2H 2K 1B 2 Tk e
il 3% pracinostat (SB939 ) Fl JAK2 #1iil55] pacritinib
BENS B AV P8/ JTAK G 3805 4k g A
K,

B2 H B2 (ruxolitinib ) 255 — /N8 3 26
FDA AU FRTT M R S 1 JAK2 44551
Ky, i AUIG RS, T RERIT,
AE 08 D3 A0 2 9 A DG R R, 4R R BB I A A T
B HHETR IR JAK2 IRk £ T —1
ol I AR, A = I R o 7 — e i
B JRHTET JAK2 AR A KA, A
ANJEZAL, B AR 3R RE 4R 5 S e iR
FIR AL, (HE AT A& B 0 04 S AR,
FEPI ] JAK2 2875 1 [R] i % oAl JAKs oA 9 il £
M, SEC SRR ROV, Qi /R | RS
Mt Bl R VS A T R B — 2 SRR R
v WA ) F) . Shide 28 B 7E Ba/F3-JAK2V617F
Y1 B RIS A B RT23 1R Ak 2 R (A 245 48 BE A%
JAK2 AL IX 25 &, 3] JAK2/STATS i i
TG4k, R723 %F JAK2 (4 i/ B e 1 4 55
PR, JEXF JAK3 #4913 %, X JAKT 1 Tyk2 i
JLA S, Cook 25 ¥ XF AML £ 35 (1) 4D & M 55 46
FRA Sy B E B, JAK1/2 58 748 31l 1 55 AZD1480 Hy
ATP SE 4 PRI, BEAE X 43 HY TE A4 3 il 20
JfL, BERE PR ) T R AML 4H 0, AT
5 AMLCD3438 K CD3438" 4ffa T, /4K
MIE AL, {HSE AZD1480 H fif H i I 1E sh s 7
H, DLERFSE I, JAKR S0 AT kst a vk e i
W TS, AESUPE IS A [ YA Y o R A
AR PR I FH T 5%
4 REE5RE
25 bR, JAK2 €72 i JAK2-STAT {5 % i
MRS, 25 T AR R E S LR, M
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