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BB B A R LR HE (MDS) 19 & ML 36 JE I 5%
WAL 2% JAT S RANIE IR S0 5 . H T 40
JitL(HSC) 5B i 3 ST M A Bl B8 43 1 A R 7 5 A2 R
T 22 B AR B R 2 I 3 T A IR R
MDS 1 FCRGE I T R H B B A S 5, A 3 1 - 32 o
AR AR A O AR K PR g i 93 R 7 0 S e A
AR SCIRATTHEIE LA MDS Al SO R 7 5 ol R 2Rk
mr,

— H BT i 2 L S

HSC 1) [ FR BB F1 A T HSC 5B S i 4
AR AR 14 AR ) 20 AR 543 200 R - s A = i)
B AH AR F R Y HSC #3685 . Balderman 45 7' F 58 & #1
MDSS %% 35 PRl /)N BB 1) 5 B R AR 5 v PN B2 A0 . T B 2 0
14 T 8 J5T T 248 i (MSC) FH BB 4t LY 22, 5 A% 20 B s 2> o
i T EA ThRESH 1 MSC 4, MDS ‘B BE AR B 18 A B8 20K
TE 0 ) 4 240 8 (myeloid-derived suppressor cells, MDSC) .
AR ERMSC K MDSC RHUNT .

1. MSC: [H N = E W50 &L E 4 MDS 45 B MSC
B S AL RE T W S B, T e S 2H R R TR R R R
AT RE T RE A 1 B A AE A A5 3 B A SR I R g 985 11
BRI FEBE T A MSC B A 1 288 T L2 4k 4
T MDS 845 1) MSCIE &2 LK -, H2 TCRPR , v
BERE J1 5215 — 2L 553 B8 15 % MSC RyBE5E 1k L
e 20 M ] B A B R, PIBK/AKT 1 Wit {55 R 2 3 638
PR BT RIS, Faleoni 258 & B, MDS H3# 1 MSC
o5 PI3K/AKT Al Wit {5 53 A8 JCI1W 3L GSK3B.SOX9
EGR1.WISP1 46335 T, ;X ] GBS §: 3 MDS B34 i
MSC FEI SRR 2 — . Wang 25 % B MDS-MSC #1]
T 200 1% N AR A D L 6 TL- 12 01 T 400 e 5 L A LG v 16
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MDS-MSC, fi%f& MDS-MSC i Fi il 41 FH s 55 , [FIR, i
PRI/ AR KRB 55k A F MDS-MSC ry#fb A &
T-B1 (TGF-B1) A ¥, b, MDS i3 18 5 MSC £
RS 1) FE TR ORI A IR BRI RN , 5 27 44k A R
244 i 475 o o )24 DR - 4 U RS2 R A R AR DG 1Y
FEHFIER N,

2. MDSC: MDSC /2 H B s #H 4 L B A % 20 B 41 it
(immature myeloid cells, IMC) #4 Ji ¥ — Ff 5 Jo 14 4 it
&, Chen %558 & B, 15 15 H A=Al MDS 14 i3 £ 5+
Lt (MDSC ik - 5% ) , MDS .35 11 MDSC B i 34 w5 (H o 5%
$935.5%) , 3 HLAG H MDSC i b B #2232 fl B i Uk 1 B, mf
P2 R AL M AR VO B, 75 S A T, 5 R MDS 3 i
T2 TR v — 3K T FR MDS & H ) MDSC T
DL 2 O AT R AR TR FORL A RAETE I . X BB AR/
MDSC FJ £ 5 T MDS 1 JCAE i MRS M. AH L&
MDS &, 7 /& MDS & 1 MDSC i = o B %, H 5
P PE T 400 (Treg) A KR B2 IEAHSE ™ . Malek %5 45 1
MDSC i fie 2 G2 k3 | 1T B L 25 P 1 AN A 7% 3 30
i A, TR B R TR Y MDSC I iE 25 T MDS Y
BB I T A MDS M Y KA R TR
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MDS [ MSC A7 £t st % 5 AR | 3 A 25k (5] e A8 W e 2
MDS &5 1 — AN REERAE DAL . A RS IESE , 3 I AR
B 20 M R PR 2 i ] D)L S 3 MID'S 1 RS 1. 3 1 40 i
B R E A SRS R IR (AML) #6460,

1. AURKA J:[A ARG A (aurora kinase A, AURKA)
JE Aurora I R G R 2 — , gt — b LR SE I 22
PR/ 2 R A o 53 L 20 Rl e AR A MSC A LE, e
A% BUIE # K 5% #9 MDS 5 MSC H1 AURKA mRNA ¥
BEEFRik, HHSCZMSC ik iy i (TR A%
PPk L H AURKA #3534 54 K, Heredia % X 61
B MDS B B BEFST & L, AURKA 1755 238 Fl 5 i -
TEH BT 1 MDS i KU JE A G, DL 3B AURKA B
[H 1 e ZER AT BE R MDS &ML ¢ .

2. SPINT2 3 [ : SPINT2 HE M i fith % IR 2R -4 il 2 &
F 3% 35 B A 59 - 2 (hepatocyte growth factor activator
inhibitor, HAI-2) , HAI-2 47 il i 41 g 4: 4 A - (hepatocyte
growth factor, HGF) WG, 52T LA HGF Rk i1k Ay
TEPEIRZR . Roversi 257 % B MDS 3% 1 SPINT2 &34 75,
1%, T BEIE A 340 HGF F13E B 40 My 77 45 [ - 1 (stromal cell-
derived factor 1, SDF-1){5 5l 2 5 HSC X} & $E A5 1)
FHBVE T, 24 SPINT2 IR 3R K1, HSC XF MSC 1) 25 B i o
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Jt H. SPINT2 & ik JaiAI% A 48 i MSC % B 19 12038 15 CD49b
H1CD49d [ 155 235 B CD49e AL F A )& . HGF it 5T
SDF-1 2541 B 7 14 7= A AR 23 3 I, 208 1T 24 3 ) B Flc A 05 o
I Tlangumaran 55 57 & 9, HGF 7E MSC 19 S8 8 5
Py A A U B AN AR RS AbT iR B = A Al
et A i A T A0 A TR

3. Dicerl 2& A : Dicerl 2 K 5 & W5t 14 45 %5 VI AH ¢,
A R T RNA B I K. VR —Fh N DA R G
Dicerl 2 5 T /N RNA (miRNA) . PJ 5 7 /N T #t RNA
(endogenous small interfering RNA, endo-siRNA ) 25157 B 4]
B 3 2 IR O T RE 43T B A BRI 311, Dicerl 5% 1] S 8UR
[FI4H 2 AR & B B BE miRNA Fik 75", Baer 5T
7Rtk Dicer i B gAML K T HUMIBVEH o Zhao 51
5%tk 7 MDS S35 119 MSC T[] T3 & , Dicerl (1 F {2
HET A FRAK T MSC 1404k At HSC 1y S H5 B 7
SR1T MSC 1 Dicer (4 338 7] L3 4% 241 it s 22 s HSC
FAEME . X1 Dicerl Fik T I iS5 MDS 8 HSC %
EHIMSC X HSC 132 R FHRRARAR G

= CE B T (S R

IEHARIFFE R B, — Lo iE Ak AR ST B A5 58 B R 1
PR B 385 A A, B RS SO R 45 5 38 I 1 ole AR X
MDS & A3 45 B E R, 16 W B MDS %S HLi FIAF o &1
X} MDS 7RI T 3L T #7510

1. Notch {5 53 % : PUAERT 5 & BB 8 22 14 18 g
F Notch {5 538 % (19 228 25 YIAH G, 78 MDS 35 H [l FE
K BUAFAE Noteh {5 5 UG o 98 & 81 MDS (3% MSC
Delta-like-1 Fll Jagged-1 (Notch B A ) #35 7K -4 1E % R 21
BT, —Jr i Al BBl i 5 HSC Notch 32 1425 4 T i i
Notch i f#% 5B 1] J5 4 AT AL 19 434k 1T 3 20 MDS J8 % B
Hp LR A AT A R R e A 3k I L AU 1) I A
3 — 77 T Notch {5 5 J#01% 7T B 38 123 410 1 Runx2 (197 S0
foi MSC 12 fL L e I 55 , 2 1k 2l 28 -1 B 1A 358 DA T S 3K
MDS 1 & £E , {#i FH Notch {55 # i 57 DAPT W] LAk 3% MDS
T MSC M RE 6

2. Wt {5 53 [ : Wnt Z% 1T 43 41 B- catenin 114 25 31
5 1 % K AN S B-catenin 1Y AF 4 ML {5 5 3@ % . Falconi
AECIRR Y B, 5 IR H B BEAY MSC A L, MDS K IR 51 B8
MSC i) GSK3B T~ ¥ , ik 1fif 5 34 B- catenin 2K [ sk /> Fl — &
Wat/B-catenin [ £ X (SOX9 . EGR1 . WISP1) i i , 1
Wnt/B-catenin {75 5 i i FE B () F 98 7] 5 5 80T MDS B8
MSC £ AR5 . B-catenin 1] LIEHEE Z 1k Bl i 20 e i) 4
e, I 0 . 2 Wnt/B-catenin {5 538 5, 4% 1]
J2 3 3 Wnt3a W] {2 E MSC (1438 78 A ] R 434k, S
FIAT LSS MSC I ETE e AR 2R3 Wit {5578 B% 22
38 35 WntSa # il MSC 3451 G I R 1 24 40 iV T2 B o7
B Pavlaki 45 HF 45 1IE 92 MDS 5 1) MSC i 22 i
Wt 5 518 B 3, AR 2 8 Wit {5538 BT 0, [ i 45 i
Wt S0l 5 (4 AR 3G . 1 25 90iE0E MDS J8 3 1 26 i

Wit {55 AT LA 25 200 At 98 5 R 3780 SR U0 i A o 35 P ) %
ik EAERRGY R , FRIEL IS A MDS 1) & Az R 1Y
b JE b % P 25 SETEVE 10 3 R Ak B R 3 AR B B T AR
o 43U Hh A 5 B A (secreted frizzled-related protein,
SFRP)J&—Fi 73 WA BUH 26 1 50 L ik 15470 Wt JER R 5K
T4 Wat 43 1 19 32 A 845 Wt 75 5 1 5% , Wang 45 2'5iF 52
SFRP1 . SFRP4 Fl SFRP5 H 3L AL 7K 5F-F1 MDS £ 35 19 7 J5 A
FA 56, SFRP5 A] LA MDS £ 2 25 KU ) 1 L 44k .
PRI FT LG 3 Xk MIDS £ A Wnt 001 751 56 [R] R AR K SF 1)
A X T AR 25 TEA AT R I PRYR YT SR 2 kL

3. p53/p21 155 18 % « Fei % ' &k T MDS 2 # 19 & %6
MSC 37 #5381 T BESZ 40, p53/p21 7E MDS 4 - MSC
183 2l R v I S T O p53/p21 /R T MDS SR 11
WAL . Zheng % & BH pS3 £ 558 MSC 1 F TR &
TR R AR FH , pS3 AT R AT DAYR R 3 S IR AS R
IR, Loghavi 5l i 5T 67 #il9) & MDS % &
B TP53 5 e k2 A RE B BELT 4L MDS RO TR A KA 2 .

4. Hedgehog (Hh) 5 53l [ : Hh {5 5 = A~ E 4, 1P
sonic hedgehog (SHH) . Indian hedgehog (IHH) Fl desert
hedgehog (DHH) , 24 H: i — A~ 552 {k PTCH 45 & 0, & B
Hh (0 550 SMO, 2 1M 7 #E L PR 9 5 5, Zou 2513
THWFSE 23 Bl 23R 97 BB MDS JR 4 19 4] 5 MDS #H56
HI%Ii2 AML £, % 3 BMSC H SHH 5 MDS F 555 F Fl95
itk B G, X — 1 H 22 AT 45 DNA b S0 8t
Tibes 5 IESL i FH SMO 45407740 il Hh i % 5 25 H 3k qb
W BT AEIAY T AML FIMDS PRI T B RVEA X
Syl RIAST MDS 3448t T 9 5 &

I = i €7 Sl RN NS e

5 T 440 i R HSC BB 7™ A6 AN ] 1 A6 R TH 7 4
AR P 75 ik SR B B 1 £ BT, D
A3l 55 4 e ) 7 s T v AR FH . 7E MDS 19 & 4= il &
Jr v Z2 o 4t it DX SOAH BN SO ST, 2 R R AR
FHo B BRI 00 5 23175 33 1 A AR A3 BE PR T, S b 4
JHLR Ty 240 R 4 55 A VR TR A

1. R PRFE o (TNF-a) : TNF-a i 2 #0410 i 5= 4=, 1
A OE R AR 5 S E B R AN AR AN CD 34" A1 1
JPPEFET -2 5 MDS (13 B 72, (8 ] TNF-ofil i 551 B 1k A
H37 (Adalimumab, ADA) 1] LU Y7697 MDS 14 8 541
R =R, Serio % & B MDS 4 (1) CD4 il
CDS8" T i B 41 Jid -5 22 55 26 35 TNF-o,, TNF-afill # IE % MDS
2 JiL T B 8B B 2% 3K INOS, 5 MDS 1Y JC &% i 1fn. .
Kimura 548 H TNF- o 2 400 ) 17 5 1 i 175 5B HE 40 i
J CD34 4l i B2 P M FET- 2 5 MDS 19 Bt /2 | et 1)
e P 592 36 o 31F 52 7 4 FH TNF-ad 377 76 MDS H 32w Bieis
T BT AL . Shikama 45 05T & PR, c-Fos AU />
miR-34a (13 %35 T3 T MDS B TNF-aly

2. 1 W 4 K I F (VEGF) : Igarashi 55 °' & 3t
VEGF-C & MSC (3458 e B AR5 H b AR R T
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IR L P B 240 MR B A . Sl S B AR S 2R B A1) o
ALY BR A% VEGF BTN A 2B i 25 4 v A S 3 0 1
W48 A RN R 6 /N> SR, Xt VEGF 32 14 i 2 R ity
034 75 Vatalanib 19 113G R 6 & B, XA — /N4> MDS
SEE AN RO BT, DR R RO T R T
7

3. PTH.EPO: fzilf B 5T & B MDS AU 1 1fil 2R 48
P , AR R 25 5 B QOB P9 0 B B BB 5%, MSC il
G A R 45 3 TR — BB B B T A I R, 491 R 5 ik
# (parathyroid hormone, PTH) \EPO %2 51X —id 2, Lee
SIS R A2 PTH IEARFE IR MSC 20k ok - 4 At i i
3, TR A A T R A PR T AN & MISC P A i B R A
£ [A ¥ (insulin-like growth factor, IGF) £ 4t (IGF-2 . IGFBP-
1 . IGFBP-2 Fl IGFBP-3) Filit Ifil 2= £ - (G-CSF . GM-CSF)
Mg AR . PTH X HSC (Y38 FE /R FHARH T 1L-6, BELIT
IL-6 ] LIy /IN AR P PTH A9 4 AR 8% . Deshet-Unger
SEROE T I RIS & BE EPO JRYT 1T LA MDS [ 35 1) S i
S . McGraw %5 HFSE &L, EPO {5 S A i T I 1
AR, — BRI  EPO 15 S 45 B i I , SRR iz
A LLBACE MDS 21 R A4 A E A7 BB 1 BR S , g i EPO 15 %5
(A T RE 7. EPO L AT L 1 75 5 B 4 i oAk A
B E TR LR T

2 % X ik

[1] Birbrair A, Frenette PS. Niche heterogeneity in the bone marrow
[J]. Ann N'Y Acad Sci, 2016, 1370 (1): 82-96. DOI: 10.1111/
nyas.13016.

[2] Bulycheva E, Rauner M, Medyouf H, et al. Myelodysplasia is in
the niche: novel concepts and emerging therapies|J |. Leukemia,
2015,29(2): 259-268. DOI: 10.1038/leu.2014.325.

[3] Balderman SR, Li AJ, Hoffman CM, et al. Targeting of the bone
marrow microenvironment improves outcome in a murine
model of myelodysplastic syndrome [J]. Blood, 2016, 127 (5):
616-625. DOI: 10.1182/blood-2015-06-653113.

(4] o], AR, B Fh 1L, 55, B3 Ak S SR G N AR R )
Fo g AR S A D RE SRS [T ], H S a2 2
2015, 23 (3): 750- 755. DOL: 10.7534/j.issn.1009- 2137.2015.
03.030.

[5] Falconi G, Fabiani E, Fianchi L, et al. Impairment of PI3K/AKT
and WNT/B- catenin pathways in bone marrow mesenchymal
stem cells isolated from patients with myelodysplastic
syndromes [J]. Exp Hematol, 2016, 44 (1): 75-83. el-e4. DOI:
10.1016/j.exphem.2015.10.005.

[6] Wang Z, Tang X, Xu W, et al. The different immunoregulatory
functions on dendritic cells between mesenchymal stem cells
derived from bone marrow of patients with low-risk or high-risk
myelodysplastic syndromes[J]. PLoS One, 2013, 8(3): e57470.
DOI: 10.1371/journal.pone.0057470.

[7] Chen X, Eksioglu EA, Zhou J, et al. Induction of myelodysplasia
by myeloid-derived suppressor cells[J]. J Clin Invest, 2013, 123

(11): 4595-4611.

[8] Kittang AO, Kordasti S, Sand KE, et al. Expansion of myeloid
derived suppressor cells correlates with number of T regulatory
cells and disease progression in myelodysplastic syndrome [J].
Oncoimmunology, 2016, 5(2): p. €1062208.

[9] Malek E, de Lima M, Letterio JJ, et al. Myeloid-derived suppres-
sor cells: The green light for myeloma immune escape [J].
Blood Rev, 2016, 30 (5): 341- 348. DOL 10.1016/j.blre.
2016.04.002.

[10] Oliveira FM, Lucena-Araujo AR, Favarin Mdo C, et al. Differen-
tial expression of AURKA and AURKB genes in bone marrow
stromal mesenchymal cells of myelodysplastic syndrome: corre-
lation with G- banding analysis and FISH [J]. Exp Hematol,
2013, 41(2): 198-208. DOIL: 10.1016/j.exphem.2012.10.009.

[11] Heredia FF, de Sousa JC, Ribeiro Junior HL, et al. Proteins relat-
ed to the spindle and checkpoint mitotic emphasize the different
pathogenesis of hypoplastic MDS [J]. Leuk Res, 2014, 38 (2):
218-224. DOI: 10.1016/j.leukres.2013.11.003.

[12] Kato M, Hashimoto T, Shimomura T, et al. Hepatocyte growth
factor activator inhibitor type 1 inhibits protease activity and
proteolytic activation of human airway trypsin-like protease[J .
J Biochem, 2012, 151(2): 179-187. DOL: 10.1093/jb/mvr131.

[13] Roversi FM, Lopes MR, Machado-Neto JA, et al. Serine prote-
ase inhibitor kunitz-type 2 is downregulated in myelodysplastic
syndromes and modulates cell- cell adhesion [J]. Stem Cells
Dev, 2014, 23(10): 1109-1120. DOI: 10.1089/scd.2013.0441.

[14] Ilangumaran S, Villalobos-Hernandez A, Bobbala D, et al. The
hepatocyte growth factor (HGF)-MET receptor tyrosine kinase
signaling pathway: Diverse roles in modulating immune cell
functions [ J]. Cytokine, 2016, 82: 125-139. DOI: 10.1016/j.cy-
t0.2015.12.013.

[15] Jerczynski O, Lacroix-Pépin N, Boilard E, et al. Role of Dicerl-
Dependent Factors in the Paracrine Regulation of Epididymal
Gene Expression[J]. PLoS One, 2016, 11(10): e0163876. DOI:
10.1371/journal.pone.0163876.

[16] Baer C, Squadrito ML, Laoui D, et al. Suppression of microRNA
activity amplifies IFN- y- induced macrophage activation and
promotes anti-tumour immunity[J ]. Nat Cell Biol, 2016, 18(7):
790-802. DOI: 10.1038/ncb3371.

[17] Zhao Y, Wu D, Fei C, et al. Down-regulation of Dicerl promotes
cellular senescence and decreases the differentiation and stem
cell- supporting capacities of mesenchymal stromal cells in
patients with myelodysplastic syndrome [J]. Haematologica,
2015, 100(2): 194-204. DOI: 10.3324/haematol.2014.109769.

(18] o pt, iR, B4 4f L1, 4%, Notch HiiA Delta-like-1 Fl Jagged-
ImRNA 7EB i A 57 3 4 B AR R BB IR SE BT T2 i rh
ISBIEFE LT ). i I S0 M ¥ 27 2% 3, 2014, 22(6): 1656-1660.
DOI: 10.7534/j.issn.1009-2137.2014.06.029.

[19] Fei C, Guo J, Zhao Y, et al. Notch-Hes pathway mediates the
impaired  osteogenic  differentiation of bone marrow

mesenchymal stromal cells from myelodysplastic syndromes

patients through the down-regulation of Runx2[J]. Am J Transl



-646- e R F 2 2017 4F 7 A 38 55 7 Chin J Hematol, July 2017, Vol. 38, No. 7

Res, 2015, 7(10): 1939-1951. pression of miR-34a Results in Enhancement of TNF- Produc-

[20] Pavlaki K, Pontikoglou CG, Dem etriadou A, et al. Impaired tion by LPS in Neutrophils from Myelodysplastic Syndrome
proliferative potential of bone marrow mesenchymal stromal Patients[J ]. PLoS One, 2016, 11(8): ¢0158527. DOI: 10.1371/
cells in patients with myelodysplastic syndromes is associated journal.pone.0158527.
with abnormal WNT signaling pathway [J]. Stem Cells Dev, [31] Igarashi Y, Chosa N, Sawada S, et al. VEGF-C and TGF-
2014,23(14): 1568-1581. DOI: 10.1089/scd.2013.0283. reciprocally regulate mesenchymal stem cell commitment to

[21] Wang H, Fan R, Wang XQ, et al. Methylation of Wnt antagonist differentiation into lymphatic endothelial or osteoblastic
genes: a useful prognostic marker for myelodysplastic syndrome phenotypes [ J]. Int J Mol Med, 2016, 37(4): 1005-1013. DOI:
[J]. Ann Hematol, 2013, 92 (2): 199- 209. DOL 10.1007/ 10.3892/ijmm.2016.2502.
$00277-012-1595-y. [32] Buckstein R, Kerbel R, Cheung M, et al. Lenalidomide and

[22] Fei C, Zhao Y, Guo J, et al. Senescence of bone marrow metronomic melphalan for CMML and higher risk MDS: a
mesenchymal stromal cells is accompanied by activation of p53/ phase 2 clinical study with biomarkers of angiogenesis|J]. Leuk
p21 pathway in myelodysplastic syndromes[J |. Eur ] Haematol, Res, 2014, 38(7): 756-763. DOL: 10.1016/j.leukres.2014.03.022.
2014, 93(6): 476-486. DOL: 10.1111/ejh.12385. [33] Gupta P, Mulkey F, Hasserjian RP, et al. A phase II study of the

[23] Zheng Y, Lei Y, Hu C, et al. p53 regulates autophagic activity in oral VEGF receptor tyrosine kinase inhibitor vatalanib
senescent rat mesenchymal stromal cells [J]. Exp Gerontol, (PTK787/ZK222584) in myelodysplastic syndrome: Cancer
2016, 75: 64-71. DOI: 10.1016/j.exger.2016.01.004. and Leukemia Group B study 10105 (Alliance)[J]. Invest New

[24] Loghavi S, Al-Ibraheemi A, Zuo Z, et al. TP53 overexpression is Drugs, 2013, 31 (5): 1311-1320. DOI: 10.1007/s10637- 013-
an independent adverse prognostic factor in de novo myelodys- 9978-z.
plastic syndromes with fibrosis [J]. Br J Haematol, 2015, 171 [34] Lee JH, Hwang KJ, Kim MY, et al. Human parathyroid hormone
(1):91-99. DOL: 10.1111/bjh.13529. increases the mRNA expression of the IGF system and

[25] Tibes R, Mesa RA. Targeting hedgehog signaling in myelofibro- hematopoietic growth factors in osteoblasts, but does not
sis and other hematologic malignancies [J]. J Hematol Oncol, influence expression in mesenchymal stem cells [J]. J Pediatr
2014, 7: 18. DOI: 10.1186/1756-8722-7-18. Hematol Oncol, 2012, 34(7): 491-496.

[26] Zou J, Zhou Z, Wan L, et al. Targeting the Sonic Hedgehog-Glil [35] Cho SW, Pirih FQ, Koh AJ, et al. The soluble interleukin- 6
Pathway as a Potential New Therapeutic Strategy for Myelodys- receptor is a mediator of hematopoietic and skeletal actions of
plastic Syndromes [J]. PLoS One, 2015, 10 (8): p. e0136843. parathyroid hormone [J]. J Biol Chem, 2013, 288 (10): 6814-
DOLI: 10.1371/journal.pone.0136843. 6825. DOI: 10.1074/jbc.M112.393363.

[27] Tibes R, Al-Kali A, Oliver GR, et al. The Hedgehog pathway as [36] Deshet-Unger N, Oster HS, Prutchi-Sagiv S, et al. Erythropoie-
targetable vulnerability with 5- azacytidine in myelodysplastic tin administration is associated with improved T-cell properties
syndrome and acute myeloid leukemia [J]. J Hematol Oncol, in patients with myelodysplastic syndromes[J]. Leuk Res, 2016,
2015, 8: 114. DOI: 10.1186/513045-015-0211-8. 52:20-27. DOIL: 10.1016/j.leukres.2016.11.002.

[28] Kimura M, Tsuji Y, Iwai M, et al. Usefulness of Adalimumab for [37] McGraw KL, Basiorka AA, Johnson JO, et al. Lenalidomide
Treating a Case of Intestinal Behget's Disease With Trisomy 8 induces lipid raft assembly to enhance erythropoietin receptor
Myelodysplastic Syndrome [J]. Intest Res, 2015, 13 (2): 166- signaling in myelodysplastic syndrome progenitors [J]. PLoS
169. DOLI: 10.5217/ir.2015.13.2.166. One, 2014, 9 (12): el14249. DOIL: 10.1371/journal.pone.

[29] Serio B, Risitano A, Giudice V, et al. Immunological derange- 0114249.
ment in hypocellular myelodysplastic syndromes [J]. Transl (e H #7:2016-10-12)
Med UniSa, 2014, 8: 31-42. (A X1 3 )

[30] Shikama Y, Cao M, Ono T, et al. Reduction of c-Fos via Overex-

P A - G -

XTRUCEZRSHEHRZHAMNRAMBERERHEM

R P AR R 2 2 B AR A CHILAE , 2 AR TEN RN, VF2 2 Ut W L O R PP R T A 5 R S AR 9 2% 5

23 (7 i DX el 50) Bl 0T A48 B A AR v 3R 2% 2 1 2 9L SRS ER P TRTISS A 1E 3C P i W A2 3O R sl 3P = A
RV ) A

ARG 8 S





