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EZE] a4 #F55 JAK2V6IT7F A8 BT B Rt ai iR (MPN ) 4141 JAK2V617F 5875 i SR Ak Janus 34
fitt 2 (p-JAK2) . 4N (5 S SMHIEE 1 (SOCS1) | & SH2 S5kl MBS ZRMRREE 1 (SHP1) E£ikfE
Z, VT JAK2 Ml &R )E (ruxolitinib ) X JAK2V617F 5878 FHYE AL MM 72 HEL 434 7E FTHEL
ANt SOCS1., SHPI1 FkAUM . ek A 2012 4F 7 H & 2016 4F 8 H Fdba A BB B AR e T 8 — S e st
LI 48 ] JAK2V617F 582 AR MPN 548 MPN 41, [RIH] 24 BI#L LR & T IR, SRS ps gl 2 k2t i
HHEAH LR/ p-JAK2, SOCS1 1 SHP1 (Y8 [FRiA/KF-. SOCS1. SHP1 HHKIATY JAK2V6ITF 52574
KAy MR Spearman S84 AHSE M. FIARRMIE (50, 100, 250, 500, 1 000 nmol/L ) ({42 /8 4b3 HEL 40
Jii, SRA CCK-8 A6 HEL 4HJ0H%5G 77, qPCR BAG MPN 44U HEL 4Hfrh JAK2V617F 5875 i ) K HEL 4fijig
W1 JAK2, SOCSI., SHPI mRNA Fik/K¥-, T ELTEAN HEL 46/ JAK2, p-JAK2, SOCS1, SHPI My
RKikKF, £& (1) MPN LI JAK2V61T7FIJAK2 HAEN (57.33+£20.82) %, XTHRALR 0%. MPN 555640
M p-JAK2, SOCS1. SHPI & [ ik it 5% A b 22 S A Gei 2= 2 X (P #9<0.01) . (2) MPN 44!
H1 SOCS1. SHP1 #& [k G5 JAK2V6ITF JEA 2 A (r=—0.648. —0.692, P 37<0.05) . JAK2VG617F/
JAK2 A <50% MPN &1 SOCS1, SHP1 & £ E/KFEE T JAK2V61TFIJAK2 HAE=50% ) MPN & (P
$#1<0.01) , p-JAK2M%E Ak K AR T JAK2V617F/JAK2 HAH =50% % (P<<0.01) . (3) 250 nmol/L &&%s g kb
B 24, 48, 72 h 7, HEL 405 1504 (60.06+3.87) %, (52.05+2.88) %. (36.43+2.01) %, PEESRE
JEEBE RN, HEL 4 JAK2 () mRNA FIE H#AS p-JAK2 M8 A FRA K& kL (P<0.01, P<<0.05) ,
SOCS1 Fil SHP1 f¥) mRNA FI#E AW (P ¥1<<0.01) . &+ SRBRAMINE HEL 414 JAK2 1Y
mRNA FIEE (435 KB LKSF, 31 SOCS1, SHP1 mRNA FI& 1k, B HEL 40MAY7% 7.
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Expression of SOCS1 and SHP1 in JAK2V617F mutation positive myeloproliferative neoplasms and regulation
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[Abstract] Objective To analyze the relationship between the JAK2V617F mutation and the expressions of
phosphorylated Janus kinase 2 (p-JAK2), suppressor of cytokine signaling 1 (SOCS1), and SH2-containing protein tyrosine
phosphatase 1 (SHP1) in JAK2V617F mutation positive myeloproliferative neoplasm (MPN) tissues, and to investigate the
effects of JAK2 inhibitor ruxolitinib on regulating the proliferation of JAK2V617F mutation positive human erythroleukemia
cell lines HEL and the expressions of SOCS1 and SHP1 in HEL cells. Methods A total of 48 patients with JAK2V617F
mutation positive MPN (MPN group) and 24 patients with anemia (control group) in Hebei General Hospital and The First
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People’ s Hospital of Baoding from Jul. 2012 to Aug. 2016 were enrolled in this study. The protein expressions of p-JAK2,
SOCS1 and SHP1 in bone marrow biopsies (BMBs) were detected by immunohistochemistry. The correlations between
JAK2V617F mutation level and the protein expressions of SOCS1 and SHP1 were analyzed by Spearman rank correlation
analysis. HEL cells were treated with ruxolitinib at different concentrations (50, 100, 250, 500 and 1 000 nmol/L), and the
viability of cells was determined by CCK-8 assay. The JAK2V617F mutation levels in MPN tissues and HEL cells and the
mRNA expressions of JAK2, SOCSI and SHPI in HEL cells were detected by qPCR. The protein expressions of JAK2,
SOCS1 and SHP1 in HEL cells were detected by Western blotting analysis. Results The ratio of JAK2V617F/JAK2 was
(57.33£20.82)% in the MPN group and was zero in the control group. The protein expressions of p-JAK2, SOCS1 and SHP1
in BMBs of MPN patients were significantly different from those in the control group (all P<<0.01). The protein expressions
of SOCS1 and SHP1 were negatively correlated with the mutation level of JAK2V617F (r=—0.648, —0.692; P<<0.05).
The expressions of SOCS1 and SHP1 in MPN patients with JAK2V617F/JAK2<<50% were significantly higher than those
in MPN patients with JAK2V617F/JAK2=50% (P<<0.01), while the expression of p-JAK2 was significantly lower than that
in MPN patients with JAK2V617F/JAK2=50% (P<<0.01). After treatment with 250 nmol/L ruxolitinib for 24 h, 48 h, and 72 h,
the viabilities of HEL cells were (60.0623.87)%, (52.05%2.88)%, and (36.43 ==2.01)%, respectively. With the increase of
ruxolitinib concentrations, the mRNA and protein expressions of JAK2 and the protein expression of p-JAK2 were gradually
decreased (£<<0.01, P<<0.05), while the mRNA and protein expressions of SOCS1 and SHP1 were gradually increased
(all P<<0.01). Conclusion Ruxolitinib can inhibit the expressions of JAK and the phosphorylation of JAK in HEL cells,

enhance the expressions of SOCS1 and SHP1, and reduce the viability of HEL cells.

[Key words] myeloproliferative neoplasm; JAK2V617F mutation; Janus kinase; suppressor of cytokine signaling;

protein tyrosine phosphatase; Src homology 2 domain

B R E P98 ( myeloproliferative neo-
plasm, MPN) J2k4 FILE RGE M —RKiE M1
S A s R, R AU R B —
AN RS H ARG AN, i e Y
AN, S LI ) S A0 B I S A
K. KEBS>r MPN B AE7E Janus 4 (Janus
kinase 2, JAK2) KM% Kim Y058 T4
F5 R &G BELT 44k ( primary myelofibrosis,
PMF ) . HMLHEHE ZIE (polycythemia
vera, PV ) FIE &M/ MiE Z4E (essential
thrombocythemia, ET) A% 407 {7l MPN i35, Fail
£ 275 B (67.6% ) BHHA JAK2V6ITF A%,
LA S JAK2 FREaias, T {4 e R 52
& JAK/STAT {55610, E—25] g
HEMEIE T, S3 PMF. PV & ET 9%,

22 (ruxolitinib ) & —F L FEPERY
JAK1/2 fiil5R], sl se e vEdm il JAK1/2 3
SEA AL L | ATP S5607 5, X JAK i
TEPER BT HIVER . 2010 4E, Quintas-Cardama 25
HUARGE T e R AT LLE I TAKL/2 3697
HRELF AL, TR A TR YT R AR R
fo i BELF defk . R ARG MG KI5, s

[Acad J Sec Mil Med Univ, 2018, 39(1): 74-80]

COMFORT- [ I COMFORT-T, By T &R E
A RN B B BT AR IR Y TR, JF HAIESE T &
FE S IA B RELT YIRS 29MAMLE, ATRER
B BELT A B 1 SR E A

WK, JAK/STAT {5 S g2 /e 2 A
TR @, AR ANZR AN TR
W7 BME 55l fe, JF Bt — 20 AR G 4k
P, SZma i 3g s . AT R R, JAKY
STAT {55 i % [F] if .52 22 i (A7 A Il 452 . 40
15 S5 SMHI # A 1 (suppressor of cytokine
signaling 1, SOCSI1) /& JAK/STAT {55 i 2
BREE R —, BEBINH JAK/STAT {5 5 &1
WEPE S B SH2 Z5HlUE M ik PR BERR A 1 ( SH2-
containing protein tyrosine phosphatase 1, SHP1) 2
J& JAK/STAT i % 2 A RPN 72—, HIEA
FIRMI D ELER T G JAK/STATYR 530 P& A 45
SRS, 5 MR AR G R 1) A DA OER
45 MIE, BRECREGSY JAK2V6ITF 58784
i) SOCS1. SHP1 RIkJAE, AR WAHSCHRIE .
I, ABFFEIEE T MPNIEE JAK2V6ITF 5878
TR E R BAR A 2 fLIJAK2 ( phosphorylated
Janus kinase 2, p-JAK2 ) . SOCS1., SHP1 W%
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BOEERFER 20184E 1 A, 5539 %

F IR g B0, TR B AN [ o 5 1 8 8 Je b 1
JAK2V617F 2278 AYE R N L H M 4 &2 HEL 4
o, WEEHXT HEL 40M7s S sgm, HiteR
e 2t TAK/STAT {5 53 & 520 SOCSI .
SHP1 mRNAFIEE HIFRIE, NERECIRIT MPN
I W8T A VR AL

1 #REnTE

1.1 BEFH MA200247 AE 201648 AT
At N REE B FIORAE T8 — BE BE stz i 48 filw)
12K JAK2V617F 75 A MPN 58 MPN 41,
45 PV 21 5l ET 14 ], PMF 13 fi]; Hrp 55
22 i, Lotk 26 Bl PAAERS 52 (31~72) %, Jr
A MPN BEIZEIFE 6 2015 AFEHE R A4
(WHO) f&iTH) MPN 2 Krbr ", XJ BE2H Sy [a]
Wtz 24 BIFm g, Hrh B 10 #, Lok
14 f]; AR 48 (28~67) % . AWFsTiE T
PRET S —E R R A H R B S (S
20120701 ) , Frfa A A ENERES.
1.2 @mies £ %X AL AIMFEAER HEL
Mtk (I EREEE B bR B A B 4
MogedE e ) & 10% 41y (FBS, £H
Gibco A ) # RPMI 1640 5535 ( £ Gibeo
NE]D) BiFET 37 °CL 5% CO, B E A . CCK-8 iR
Fl &M A H AR SR AL 5E . TAK?2
%5 sc-294, 5 14012) | p-JAK2 (5% sc-
101718, #t%515002) . SOCS1 (%5 sc-9021, it
515001 ) . SHP1 (585 sc-287, lt*515002)
VEREPUARIN [ 35 [E Santa Cruz 2\ W], Enivision' ™
plus BGREIA AHEMEH AV RARAF . JEHE
41 RNA $EHGAFE A Jb o A Yy H R A BR A
Ao GIHF 0 A P8 E S B AR A R A R A
. ERBE (RS HYS50858, 41t5- SR007) I [ %
RSN
1.3 Sk
1.3.1 #EAZBMFREERNARF p-JAK2,
SOCS1. SHP1 & B kik HHORHEALIL 4 pm
Yk, 45°C ¥R/ 3 h, Bk, PUEBEE, N 3%
AL E . BERRERZE vP (PBS) whyk, RSN
A p-JAK2, SOCS1., SHP1 —#it (#J°4 1 : 100 i
) 4°C 7%, PBS WL 3 K, BHIK 5 min,
Enivision™ plus X7 &5 A, 5 B, PBS o

Uk DAB Wb fh, DIANMOAEE . 45T sl 4 Mot o i
IR SIOR A FHPE IR, DR AREE S, 0.1%
o, ARAKMYE. YIS0 B B KT
fi, PR RS o A R TR SH A
1.3.2 CCK-8 &7l &4l HEL 20 fa & &7 UEXT
FUERK W HEL 4008, B 100 pL (7% 5 000
AR ) INAE] 96 LM, a4l X REAL A
e, R 5 A PATL. BE4IMA 100 pL o
AR A REFRBFIANRIR EE (50, 100, 250, 500, 1 000
nmol/L ) AYEREE; XHRRAIMA 100 pL 41 fifd =
W, ARIMEREE; SCRAMA 100 pL 40 fF0
AR EEREE . 3G T4 % 0, 24, 48 h A
JA CCK-8 % 10 uL, %5 4 h Ji5, FHEEARCNE
450 nm AHOCEEE (D) 1, RIS ). dHME
HRPETH LS R A K2k, SLREE 31K,
BOFH{H.

1.3.3  qPCR #Aeill & # & A R JAK2V6ITF R4
&1 HEL 40l JAK2. SOCSI., SHPI 1 mRNA %
% WCEANMEEEUR RNA, K1 RNA 4%, &4
J& B A 8 cDNA. DL cDNA AR . L) B-actin
KNS IEHFEAT qPCR N, WA FR AL 25 uL,
R A% 50 °C 2 min, 95 °C 10 min, 1 MEH;
95 °C 155, 60 'C 1 min, 40 PMEFR., qPCR )
Al 3~15 MEA DT SAE IR G,
WL I EAME R EE, SOOI SR
SRR ERIA Ct . RIEAZL ACt= Ct (H
LR ) —Ct (INSEEM ) Al AACt=2"", JIH&
% HWIEFE A Rk E, SALEESR 3 K,
BOE4ME . JAK2V6I7TF MGB 28 GHREr Fin |9
5" -FAM-TCA CAA GCA TTT GGT TTT-MGB-3’ ,
JAK2V6I7F Fiif514: 5 -CCA GAA TAT TCT
CGT CTC CAC TGA A-3' . #¥atrdiiitsa J4K2
1 JAK2V617F my4axi+% D1 5t , 115 JAK2V617F/
JAK2 WAl 2551t Wk 1.

1.3.4 EAFWEE4N HEL 4958+ JAK2 .
p-JAK2, SOCSI1 #u SHP1 #y%& & &% U4
H (29 1X1074 ), F ok B & e 2 mmofm
PMSF, 4 °C %% 1 h, B.O00EE RER, HES
Wroe N & (b R ERBARA R ) W
FE S PIE WA R . BOE A AR IA
R RIR ST, mE AR e FREERZE 120 V fEIE
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RAMIE BRI G, 4 °C 100 V {HJE 2 h 5%
# % PVDF JE, KI5 5 % BB WA 7 o LBt
4] 2 h, TBST M. i JAK2 (1 : 700 #ifkE) .

p-JAK2 (1 :500 Fike) . SHP1 (1 : 500 #ifé)

1 SOCS1 (1 :500 #ikE) —Pt, 4 C FRME L
. TBST PERR 3 )5, A ZHL, 37°C WFE 2 h,

TBST FRREGE, Wi, MR, FFaH7 KR
5307 -

£1 PCR3I¥F7
Tab 1 Primer sequence for gPCR

Primer Sequence (5’ -3 )
JAK2 F: CAG CAA GTA TGA TGA GCAAGC TTT
R: TGAACCAGAATATTC TCGTCT CCAC
SOCS1 F: ACC AGG TGG CAG CCG ACA AAT
R: GCG AAC GGA ATG TGC GGA AGT
SHP1 F: CAG AAG CAG GAG GTG AAG AAC
R: GAT GTA GTT GGC ATT GAT GTA GTC
[-Actin F: GCG GAC ATC CGC AAA GAC

R: AAA GGG TGT AAC GCAACT AA

JAK2: Janus kinase 2; SOCS1: Suppressor of cytokine
signaling 1; SHP1: SH2-containing protein tyrosine phosphatase 1;
F: Forward; R: Reverse

1.4 %itsas® B SPSS 19.0 B TEER ST
EESMERHER R X5 o, PR E] LA
o Kese, AR BRI 22001, E—2 WM
FEHER ) SNK-q K, #5748 f ] A G ok
Spearman FZAHIEMT. KEKHAE (o) 4 0.05,

2.1 MPN &% JAK2V6I7F R %% 4= p-JAK2,
SOCS1. SHP1 & & #9%k A K-F MPN 4 JAK2V617F/
JAK2 HWAE N (57.33+£20.82) %, XFHRZHN 0%,
B HEW ISP p-JAK2, SOCS1, SHP1 &%
T, =FTE MPN 4 AR 7K 5%t
WML 2SI A g R X (P 1<0.01) . WL
B 1A 2,

p-JAK2
- —

WL ip 7 e
? : ¢
l',‘ﬁ*, - g -3
~ .3

SHP1

Sl U BT
L ;Aé?“ ¥

Letaden,

i 1)

2 3‘
$3.4 ‘v‘:..‘ <~
MPN £47 R

E1 MPN At RASHRFEHLAT p-JAK2,
SOCS1. SHP1 HJFKi£
Fig1 Expressions of p-JAK2, SOCS1, and SHP1 in
bone marrow tissues in MPN and Con groups

Con: Control; MPN: Myeloproliferative neoplasm; p-JAK2:
Phosphorylated Janus kinase 2; SOCS1: Suppressor of cytokine
signaling 1; SHP1: SH2-containing protein tyrosine phosphatase 1.

Immunohistochemical staining. Original magnification: X400

&2 MPN AFTERA JAK2V617F REEF p-JAK2. SOCS1. SHP1 EHRIEWEILE
Tab 2 Comparison of JAK2V617F mutation level, and protein expressions of p-JAK2, SOCS1 and

SHP1 between MPN and control groups

%, xts
Group JAK2V617FIJAK2 p-JAK2 SOCS1 SHP1
Control n=24 0 42.29+15.78 51.68+18.33 47.97£20.11
MPN n=48 57.33£20.82 74.01£23.19 18.08£7.90 25.23£13.62
t value 10.89 5.67
P value 0.00 0.00 0.00

MPN: Myeloproliferative neoplasm; JAK2V617F: Janus kinase 2 V617F; JAK2: Janus kinase 2; p-JAK2: Phosphorylated Janus
kinase 2; SOCS1: Suppressor of cytokine signaling 1; SHP1: SH2-containing protein tyrosine phosphatase 1

2.2 JAK2V6I7F ®EF 5 p-JAK2., SOCSI,
SHP1 & @ Rk Z2 8% 4  MEHHrEY,
MPN 441 SOCS1, SHP1 HHFLEWE
JAK2V617F FEA5 5 2 (r=—0.648., —0.692,

P #<0.05) . L 50% MFA, ¥ MPN H#H
N JAK2V61T7F/JAK2 HWAH=50% F1<50% M
4, JAK2VG6ITF/JAK2 HAH=50% ) MPN i
H 22 i, <50% & 26 . XFM4l MPN B
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SOCS1. SHP1 HHEKILKF-H#HATIHH, 4
(32 3) £W, JAK2V617F/JAK2 WAH =50% )
MPN B & B 86w H4141H SOCS1, SHP1 &M
FRIKCEYET JAK2V617F/JAK2 WA <50% #
(P #]<0.01) , p-JAK2 WYE A FRIEKFEET
JAK2V617F/JAK2 HAE <50% #% (P<<0.01) .

*F3 JAK2V6ITF RETEE
p-JAK2. SOCS1. SHP1 ERFRIEZMXER
Tab 3 Relationships between JAK2V617F mutation and
protein expressions of p-JAK2, SOCS1 and SHP1

%, x*ts
JAK2V617F/JAK2  p-JAK2 SOCS1 SHP1
=50%n=22  89.91%+19.49 1422+6.71 13.11£5.21
<50% n=26  60.56+16.77 21.34+7.43 35.48+9.34
t value 5.61 3.46 9.99
P value 0.00 0.00 0.00

JAK2V617F: Janus kinase 2 V617F; JAK2: Janus kinase 2;
p-JAK2: Phosphorylated Janus kinase 2; SOCS1: Suppressor
of cytokine signaling 1; SHP1: SH2-containing protein tyrosine
phosphatase 1

23 ERHRAHELME N BaE R CCK8 240
MZEREIR, ANFEWER GRS YA 520 HEL
MTE 7, JF HLBEAE & F 8 e Wk 0y 3 fin 4 i T
TR REAR S, WS 50, 100, 250, 500
F1'1 000 nmol/L A& Je 43 4b . HEL 4l
48 h J&, HEL 40H3% J143 510 (70.14£3.21) %.
(59.71£3.46) %. (52.05+2.88) %.
(43.31%+2.16) % £ (38.56+2.08) %, fE&
REJE AL 24 h i, HEL 4000% /1% 0 h Bf F
K%, 250 nmol/L &% /e 4P HEL 4HjE 24, 48,
72 h WA LTE T3 400 (60.06 £3.87) %.
(52.05+2.88) %. (36.43+£2.01) %, EWpi%E
R C AL PRI TR (K, RIS 1B AR
2.4 RRKREEZH R HEL %450 JAK2 .,
SOCS1, SHP1 #5 mRNA FeZ& &A% p-JAK2 % ¢&
Rk Roh BRWE 2. E 4 R, REWRE
BRBJEAC T HEL 400 48 h J5, W& W AYIE
i JAK2 mRNAZRIKL KB (F=60.84,
P<0.01) , SOCSI. SHPI mRNA kK- T
& (F=3420. 87.23, P#<0.01) . NFEMkEe
REEALHE HEL 400 48 h J5, MEESRECHE
(N, HEL 4009 JAK2, p-JAK2 £ 36A/KF-i%

WiFE{E% (P<<0.05, P<<0.01) , SOCSI1. SHPI 5%
RACENZES T (P #1<0.01) . H5&RERN
HEL 4ififir JAK2 ., SOCSI. SHPI mRNA [iE#5
RO 28 R

Ruxolitinib cg/(nmol « L™")
0 50 100 250 500 1000 Mr(x10°%)

- R -

B-Actin—|-- —---|—42

B2 FAEREESRERLAIES HEL 4+ JAK2,
p-JAK2. SOCS1. SHP1 EHHIRIE
Fig2 Expressions of JAK2, p-JAK2, SOCS1 and SHP1

proteins in HEL cells after treating with ruxolitinib at

different concentrations
Western blotting analysis. JAK2: Janus kinase 2; p-JAK2:
Phosphorylated Janus kinase 2; SOCSI1: Suppressor of
cytokine signaling 1; SHP1: SH2-containing protein tyrosine
phosphatase 1

JAK/STAT %2 SAMMsE5E . /rfe. M4
AT R, AR R A2 AR 5 B 45 5 i
EAOER, &2 BN T 5 S I E A
FHOFEEA TN fE IR, MR kA KR
55 JAK/STAT {5538 i 1) 5 5 B0 S UIAHOC . B9
Yo (RBAPE) MPN B35 h o H A7 JAK2V6ITF |
JAK2 R 12 4h A, JFH JAK2V6ITF
RAF R R =Y. JAK2V617F 5375 80 & R
AT Ik B T A T 7 223005 JAK/STAT {5 538
B ABFFER A qPCR Kl T 48 {5 MPN 511
JAK2V617F 5751w, 459 (57.33+£20.82) %,
Hp 2828/ =50% WL B 45.83% (22/48)
X BRZH () 9 28 5 0%, Zhao ZE'"WFSE T v
170 5] PV 1 ET 3 JAK2V617F 55756, iy
B JAK2V6ITF 575 i B 15.6%, 5748 >
50% Y H15r 3R 35.2% Fil 11.2%, R TABFSE
G50, TR, ARBESEREINY E JAK2 AR BAYE
) MPN 3, 1 Zhao S5 HILER N ZS T T L4
JAK2V617F 8725 (I T AT PV il ET & . O
Ab, AHIFFE R g3 L 2R 2E KD ) MPN AR
H p-JAK2 EHFEREN (74.01+23.19) %, Xf
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T4k (42.29+15.78) %, ZRALIFE XL
(P<<0.01) , W] MPN % JAK2V617F 5754

1 IAK2 BTETEIIAE S0

R4 AEREELZERAER HEL A JAK2. SOCS1. SHP1 i) mRNA f1EH
MR p-JAK2 BEARIRIE

Tab 4 Expressions of JAK2, SOCS1 and SHP1 mRNA and proteins, and p-JAK2 protein in HEL cells

after treating with ruxolitinib at different concentrations

n=3,xxs
Concentration cy/(nmol+ L™ ")
Item Fvalue P value
0 50 100 250 500 1 000
mRNA
JAK?2 0.429+0.038 0.371%+0.027 0.24940.030 0.192+0.028 0.141£+0.025 0.091+-0.009  60.84 <0.01
SOCS1 0.092+0.009 0.153%+0.016 0.21140.022 0.237£0.021 0.261+0.031 0.3314+0.028  34.20 <0.01
SHP1 0.089+0.008 0.146+0.012 0.18840.022 0.251+0.027 0.354+0.031 0.3934+0.032 87.23 <0.01
Protein
JAK2 1.7524+0.142 1.740%+0.136 1.717x£0.121 1.594+0.111 1.540+0.102 1.431%0.103 3.47 <0.05
p-JAK2 1.844+0.142 1.837%0.140 1.828+0.138 1.578+0.132 1.190£0.111 0.868+0.062  32.63 <0.01
SOCSI1 0.458+0.032 0.804+0.042 1.355+0.106 1.400+0.122 1.758+0.151 1.858+0.148  72.60 <0.01
SHP1 0.542+0.042 0.697+0.039 1.021£0.096 1.103£0.079 1.106+0.092 1.589+0.137 52.48 <0.01

JAK2: Janus kinase 2; SOCS1: Suppressor of cytokine signaling 1; SHP1: SH2-containing protein tyrosine phosphatase 1;

p-JAK2: Phosphorylated Janus kinase 2

SOCS1 A2 TAK/STAT {5551 i S0 L
W HA R AE R 7, 2 A i AR K
HRESFEY2EAT R, DTGB | e i e
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