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Tripterygium glycosides alleviated CAR-T cell—
induced cytokine release syndrome rapid by depleting
CD14+CD16+ monocytes

BIQING CHEN',ZUQIONG XU' FANG TIAN' XIANGTU KONG',
XINGBIN DAI', PENGJUN JIANG' AIPING YANG’,LIHONG HU’ XUEJUN ZHU'
1. Jiangsu Province Hospital of Chinese Medicine

2. Nanjing University of Chinese Medicine

Cytokine release syndrome (CRS), an acute systemic inflammatory response characterized by fever and
multiple organ damages, is a serious life—threatening complication triggered by infections and immunotherapies.
Currently, several regimens such as tocilizumab and corticosteroids are available for the management of CRS.
However, only a proportion of patients with CRS respond to tocilizumab, and corticosteroids might ablate the
CAR-T persistence and efficacy. Recent animal studies have revealed that macrophages and monocytes are the
predominant source of cytokines that mediate CRS, and removal of monocytes /macrophages from mice model could
prevent the development and lethality of CRS. Tripterygium glycosides (TG), a chloroform/methanol extract from the
traditional Chinese herb Tripterygium wilfordii Hook F, has been extensively used to treat a variety of autoimmune
and inflammatory diseases in China for over 40 years. Specifically, triptolide, a major active component of TG, could
repress mouse macrophage activation and inhibit inflammatory cytokine production.

Two patients with relapsed and refractory hematological malignancies developed CRS six to eight days after
receiving chimeric antigen receptor=T (CAR-T) cell therapy, displayed by persistent or recurrent high fever but
not responded to acetaminophen, hypoxia, hypotension, elevated serum inflammatory cytokines, C—reactive protein,
procalcitonin, lactate dehydrogenase. Patient 1 was a female with acute B lymphoblastic leukemia relapsed 15
months after complete remission. Patient 2 was a male with IgD lambda multiple myeloma. The first patient was
grade 2 CRS, while the second patient was grade 4 CRS and grade 3 immune effector cell-associated neurotoxicity
syndrome (ICANS). After persistent high fever for 48 hours, they both received short—term tripterygium glycosides
orally (10 mg TG tid for a total dosage at 50 mg). An ultra—performance liquid—chromatography tandem mass
spectrometry (UPLC—MS/MS) method was developed and optimized to determine the concentration of triptolide
in human blood. Patient 2&#39;s peripheral blood mononuclear cells (PBMCs) were collected just prior to
TG treatment, treated with triptolide (10 or 30 ng/mL) or vehicle (DMSO+PBS) for 12 hours, and then profiled
comprehensively using scRNAseq.

Both patients showed rapid mitigation of fever and hypotension, with evidently decrease in those quickly
elevated cytokines, such as IL—6, IL-10, and IFN- v, and gradual decrease in PCT, LDH, and CRP levels within
72 hours. The first patient &#39;s liver and renal function remained normal throughout treatment, while the second
patient&#39;s liver and renal damage continued exacerbating during treatment. The second patient received
methylprednisolone and continuous renal replacement therapy (CRRT) treatment one day later, and his CRS and
ICANS symptoms vanished later. A separate study of TG treatment in patients with autoimmune diseases (mainly

rheumatoid arthritis) confirmed trivial liver and renal toxicity (7.69% (2 in 26) patients developed mild grade 1 renal
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impairment after TG treatment, Supplemental Figure S3), consistent with a previous meta—analysis showing low TG—
associated toxicity.

Monocytes rapidly decreased after TG treatment in both patients, while CAR-T cells were minimally
affected, indicated by quantitative real-time PCR. Triptolide is a major active component of TG, and often used for
pharmacokinetic studies of TG. We developed a modified UPLC-MS/MS method to determine plasma triptolide
concentration in patients treated with TG. Blood samples from six patients treated with TG were analyzed for initial
optimization, and their plasma triptolide concentrations ranged at 57.4 ~ 149.9 ng/mL. Plasma triptolide after the
first oral dosing was 154.4 ng/mL and 34.5 ng/mL in Patient 1 and Patient 2, respectively, and undetectable three
days after the last dose. In ex vivo experiments with patients&#39; peripheral blood, treatment of 30 ng/mL triptolide
for 24 hours could selectively deplete over half of monocytes. Single cell RNA sequencing of one patient&#39;s
PBMC suggested selective depletion of CD14+CD16+ monocytes with inhibited synthesis of pro—inflammatory
cytokines (e.g., IL-6, IL-10, and IP-10) in a dose—dependent manner.

TG has been approved by the China Food and Drug Administration (Z32021007) to treat Crohn’ s disease,
rheumatoid arthritis, ulcerative colitis, etc. The most common adverse effects of TG include gastrointestinal
complaints, rash, skin pigmentation, leukopenia, thromhocytopenia, and reproductive malfunctions, with rare report
of hepatotoxicity and nephrotoxicity in patients treated with low—dose TG (< 20 mg TID). To reduce the potential
toxicity of TG, we used a half of the instructed dose (10 mg TID), and TG administration was stopped immediately
after symptom relief. However, TG treatment seems to be concomitant with increasing liver and renal damage in
Patient 2. It is of note that liver and renal impairment occurred prior to TG treatment (AST = 85U/L, CREA = 163
p mol/L), possibly caused by severe cytokine storm (IL-6 increased over 70 folds of the upper limit of normal
value). Although TG rapidly suppressed cytokine storm, it could not efficiently prevent this deterioration. By
contrast, in Patient 1 with grade 2 CRS but without HLH, there was no liver or renal impairment or other toxicities
observed during and after TG treatment. Additionally, TG treatment of other patients with autoimmune diseases
induced negligible toxicity. Therefore, the possibility of TG causing liver and renal failure in Patient 2 could be
excluded. Based on these observations, we suggest prophylactic use, longer—term administration of low—dose TG,
or in combination with corticosteroids and tocilizumab, to effectively treat or prevent severe CRS. Tripterygium
glycosides could be a promising treatment for CAR-T induced CRS, as well as other diseases complicated with CRS,
e.g., hemophagocytic lymphohistiocytosis and COVID19.

Key Words Cytokine release syndrome, monocyte, tripterygium glycosides, CAR-T, cytokine
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The aberrant activation of AURKA and AURKB are
associated with the regulation of growth or metabolism
in MARIMO cells with CALR gene mutation

Xueting Hu*l’Z,Xiangru Yul’z,Qigang Zhang1’2,Kunming Qi'?,
Zhenyu Li'? Kailin Xu'? Chunling Fu'’
1. Xuzhou Medical University ;2. The Affiliated Hospital of Xuzhou Medical University

Mutations of CALR are a breakthrough discovery in exon 9 as most common driver mutations in JAK2 or MPL—
negative mutant ET and PMF patients, improvement of the therapeutic effect of new inhibitors such as MLN 8237
targeting aurora kinase A (AURKA) is particularly important through exploration of the related targets, which is
probably compensated the function of AURKA in patients. Here, we found that aurora kinase B (AURKB), similarly
with AURKA, was activated in CALR mutant patients. Selective inhibition of AURKA with MLN 8237 significantly
inhibited cell growth and colony formation, induced cell maturation and apoptosis, this cell phenotype was further
enhanced until the AURKB was also completely inhibited with more administration of inhibitors. Transcriptomic
analyses revealed a similar gene expression on cells caused by knockdown of AURKA or AURKB, which were
mainly enriched in metabolism—oxidative phosphorylation, mitogen—activated protein kinase (MAPK) and apoptosis
signaling pathway, suggesting functional similarity between AURKA and AURKB in CALR mutant cells.

Key Words CALR gene mutation, AURKA and AURKB, cell growth, metabolism, apoptosis
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Abnormal regulation of miR—29b—ID1 signaling is involved
in the process of decitabine resistance in leukemia cells

Jichun Ma* , Xiangmei Wen,Zi—jun Xu,Peihui Xia,Ye Jin,Jiang Lin,Jun Qian
Affiliated People’ s Hospital of Jiangsu University

Decitabine (DAC) is an inhibitor of DNA methyltransferase used to treat leukemia, but primary or secondary
resistance to DAC may develop during therapy. The mechanisms related to DAC resistance remain poorly
understood. In this study, we find that miR-29b expression was decreased in various leukemia cell lines and
AML patients and was associated with poor prognosis. In DAC—sensitive cells, miR-29b inhibited cell growth,
promoted apoptosis, and increased the sensitivity to DAC. Similarly, it exerted anti—leukemic effects in DAC-
resistant cells. When the miR-29b promoter in DAC—resistant cells was demethylated, its expression was not up—
regulated. Furthermore, the expression of ID1, one of the target genes of miR-29b, was down-regulated in miR—
29h transfected leukemic cells. ID1 promoted cell growth, inhibited cell apoptosis, and decreased DAC sensitivity in

leukemic cells in vitro and in vivo. ID1 was down—regulated in DAC—sensitive cells treated with DAC, while it was
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up-regulated in DAC—-resistant cells. Interestingly, the ID1 promoter region was completely unmethylated in both
DAC-resistant cells and sensitive cells before DAC treatment. The growth inhibition, increased DAC sensitivity, and
apoptosis induced by miR-29b can be eliminated by increasing ID1 expression. These results suggested that DAC
regulates ID1 expression by acting on miR—29b. Abnormal ID1 expression of ID1 that is methylation independent
and induced by miR-29b may be involved in the process of leukemia cells acquiring DAC resistance.

Key Words Decitabine; ID1; MiR-29b; acute myeloid leukemia; drug resistance.
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We aimed to retrospectively discern the heterogeneity of outcomes from clinicopathological characteristics and
next—generation sequencing (NGS) data in adult patients with NPM1 mutated (NPM1mut) acute myeloid leukemia

(AML). In the entire cohort and FLT3-ITD subgroups, multivariate Logistic and Cox regression analyses were used
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to analyze the comprehensive complete remission (cCR) rate after one or two induction cycles, event—free survival
(EFS), and overall survival (OS). Among a total of 203 NPM 1 mut patients evaluable for clinical outcome, 144 (70.9%)
received a first SD—Ara—C induction and 59 (29.1%) received ID—Ara—C induction. Early death was recorded
in 7 (3.4%) after one or two cycles of induction. Focusing analysis on the NPM1mut/FLT3-ITD(-) subgroup,
independent factors showing inferior outcome were presence of TET2 mutation [¢CR rate, OR=12.82 (95%CI
1.93-85.28), P=0.008; EFS, HR=2.92 (95%CI 1.46-5.86), P=0.003], increasing age [EFS, HR=1.49 (95%CI
1.10-2.02), P=0.012 by every 10—years elevation], white blood cell count =60 x 109/L [EFS, HR=3.30 (95%CI
1.63-6.70), P=0.001], and =4 mutated genes at initial diagnosis [0S, HR=5.54 (95%CI 1.77-17.33), P=0.003].
In contrast, when focusing on the NPM1mut/FLT3-ITD(+) subgroup, factors showing superior outcome were ID-
Ara—C induction [¢CR rate, OR=0.20 (95%CI 0.05-0.81), P=0.025; EFS, HR=0.27 (95%CI 0.13-0.60), P=0.001]
and allo—transplantation [0S, HR=0.45 (95%CI 0.21-0.94), P=0.033]. Factors showing inferior outcome included
CD34(+) [¢CR rate, OR=6.22 (95%CI 1.86-20.77), P=0.003; EFS, HR=2.01 (95%CI 1.12-3.61), P=0.020] and
=5 mutated genes [0S, HR=2.85 (95%CI 1.33-6.10), P=0.007]. TET2(+), age and white blood cell count convey
an outcome risk modulation for AML with NPM1mut/FLT3-ITD(-), as does CD34 and ID—Ara-C induction for
NPM1mut/FLT3-ITD(+).The findings permit restratification of NPM1mut AML into distinct prognostic subsets to
guide risk—adapted individualized treatment.

FHET- NPM1; FLT3-ITD; acute myeloid leukemia; next—generation sequencing; cytarabine; prognosis
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[MLFS]) #2552 1802 & i o s 0 2 BB O 2 ism A P ILIENAY Y, AT e e i P4 iR d . ik
FIFRrGfH (PR) SICR B PRS2 1A R 5 2875 S097 o I RIFIE I 3228 28 g 2 0 I
ES N -RE ey

50 20214F2H 220224E7H , J8 i PREZ W 2864 AMLH i € H ELNAS R XU AML78%, H:
a2 A AL, PR N394 (FEREIN19-58% ) o Lt PIANT RIS FIRYT, 39 (93% ) A BE IR
FICRe, HA314 BE AR MR A (MRD ) FIME. 79%H0 BB 7R 2 EATIA B CRe, 4244
3624 M T AR T A0S A . Bk 220224E 127, BV P AR 15.340 iz
SAAE (0S) . EHFMAAE (EFS) MZHR+r2entE (DOR) ¥IAIAF], fhiit124HBY0S. EFSHIDOR
I3 R82% . 61%FN65% o Fhe'ks UL 3L Tl B ™ H ) IV 4 AN R RS /MR E (91% ) . ks
I AE (100% ) FIZLIM (91% ) o (B EA RS L AE MR A s /D i (26% )
iR (14% ) FIMUMIGE (2% ) o 30RKHFO0KIHFET A IE0%

50 R RIS M S — A R KR B R T B, MRS W R ELNAS RS AR B2
AMLI—ZESI6Y7, izt RAr, BABENEMRAURGSE, BRI, RAGR TR I Rk
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RPL23 jliidc—Myc/Miz—1 7} (i&#: 5 5MDS
%9 B DL

AREIx . FRT . ARIT
T EAR W R ER

HE: IS FARPL23 il it c—Myc/Miz—1 28 Fi 4% MDS -5 i i 40 08 7 5 5 B P8 541
i, WIEARPL23 (R #ATE R AEMDS B i M A0 TP EARIERT,, R HTRPL23 kKX EMDS
PR TG AR

Tk B FRNATHH A FIHSKM-1 L KS6241RPL23AG I, MEANMEsE . AT, I &
RIS TGN AE YRR, R R R 3R A 50 BORAESKM -1 4L h i BERPL23 il 5 1 B2 1)
ZRFGAFEN, [FIE A FER A E LT ( Gene Set Enrichment Analysis, GSEA ) /13 IREME B 4 A0 LA
SEFFIMUMARINEE 3 SR FHqRT-PCR A B8 176 o 1) B2 2 A A I R PL23 A A S 4 R - e~ Myce/Miz— 1 ZE A [
T K f s BE AR AR MIMDS s AR 33K, A3 HTRPL23 FR3A K- X MDSP Filf (14 52 1

Zii. (1) RPL23@UIRFEIEIG, SKM-1/KS6240 ML sz 40, JT-HGm, 20 & BIBH i £ GO/G 1
W15 XTEIRRPL23 IR SKM- 1408 ( RPL23-KD ) #E73E L R A IR 1% A 2, 76 AT ARy
753 N2 FGRIEH T, Miz—1. plSinkdb Kp21Cipl FiH, c-Myc Fid, 355 LM TIRER LM FEAN
MLUATS . IR A Az FERPL23FHISISKM-1 4 h PRSI Sre-Mye RN, dHM0AE K SZIMA#RR, P
WEREM. (2) 5IEW ARG (IPSS<1.0) MDS 5 AMHE, RPL237ERfEMDS g A (IPSS>1.0) H
FATHE, o-Mye FHH B FRIBEHE, Miz—1 WELAEMDS AP RR B E B Ao iR,
RPL23 @k NG 8T R, Teib R AA7 R A AP RPL23 SR IR PG

WHE: B le-Mye JEAZBEARA: W) SUREE BRI SRR, B S AR AR (A Rk T
TERVBRTHLE] . Miz—1 (Myc—interacting zinc finger protein—1) , BEliMycHl EAEHEHEEE A1, Wi 5 HHE
IR RS F4EE, PRG-I IE A, Apl15Ink4b ., p21Cip 1240 R IIMHIFI A05E 5%, i 4A
e=MycFFFERT, Miz—1AFE SIS VE B B c-Myc BT BEIBT, T B c~Myce/Miz—1 5 A PR Rk sk
DRI T ) U P R ) 638 o AR 9 3 4t — R SMALAIESE T RPL23/c~Myc/Miz— 1JE 5 HLHI AT,
B 24 40 U RPL23 ) ek AKEFH i, AT LA I 0 PI3K/AKTIE B b il c—Myce ik, [RIHGIMiz—1 5954
SEICTEAE T, JEE N VR4 A I Hp15Inkdb . p21Cipl AL, FEIEAN AR Kl T [
iF,  EJE A e-Mye TR R AL NRPL23 (4kSERIR, I BL— N 15 S B A 1 R, #
BEE TS, BRPL23 (R E 5L N Mye BO{E 38 FE RN 38 T RPL23 MO Miz—1 F 55877 DRk He
e, (EASANA R B A R, SR R A A

FERAEMDS J A, RPL23MWERIEEA Bk, 76 GMDSH LR fEMDSHh Rk R . mRIAN
RPL23:# i i c—Myc & T P Miz—1 &30 4n B i - g i s, M5 S MD S 11 40 ff % A PR 141K
Pr, HEERENGTE , PR 2

KT B REN A LR AR, AR, Miz-1, FT-HET

<10 -



Sk LA R ik AR AL
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FI*. FAaR, HERIT. Tas, F4a
BB KFWREER

Tt 2R M AR MM —FICEIa @ MBS A gem O R E F CEPT2 A 4R s 4l
ZUER S S P AR R B AT A 0, PR R R AP CEPT2HE S i . S5l & B R
J'&, i HAjCEPT2ZEMMH VE I ARAT R 5T 4R E

Tk Y E B2 T BBTCEPT2F A 5SMMZ R &, QPCRAGIIMMAZN i 22 CEP72(1) 2341
B, RIS R B CEPT2 MR IR FE A, HEA T 4N A - T RERI 5T BALRIAR T o e dlib A Ax
HL90 BIMM B 15 BTG K2 2P CEPT2 R A 3R B 0L, W R IE S A AP B A 15087 o

SR GSEA75528UR4E P /R 5 IE# W A AISMMAR L, CEP727EaMM R % iR Y235 I i THis o
KEGG# % 5 /s CEP72mRN A 7K~V 55 40 f J5T AN B -RE 20 M psi i o 24 AR 2 IEAR DG, SEE P 1 . IRA
FIN-RWEE Y & s 2 iAHC . PPIMIZS3HT R, CEP725PCMI. KIZ. OFD1, BRCAl, HAUS6,
CCD14. NME7. PCNT. CDK5RAP2HICEP290AHC, 258U E /34T /R CEPT23R 1A 5 6-Fi JEIEIS | 8-
SR . REPE . FOAPIE RN S EEAYICSOfH 2 IEAR DG, 4HMISERIES8226 . HO294 /i & 1 CEP72
R R KA T . B CEP72 5 MM4H M 7E G2/ MR 3 K T Fe i BA S 3sdhn , S5t BE 7 A . R (P
<0.05) o HAEHLPUTER R CEPT2 5 BRCALZ HIAAFEAH EARE M o [ qPCRULIESE CEP7 2/ 985 MM 4]
HIHBRCA 1 ik /K -2 B FHr o #EshCEPT2 MM MR H A8 BRCA LA TR RS2 56, & MM A
IS FE e Ty 380, FToAORE IS, BHIEG2/MI I ANAE EL B (P <0.05) o WBZEREIABRCAL T
JHJ5 Cyclin D1, BCL2EE (AFRIAAXI TR, BAXFE IS FRAL, o ZERCEEal EFRATHE—5 K ICEPT2
A5 B T 4B Ak S 8 3 PISK/AKTE 538 I SE B o I PR L S e 414k 45 21 B /R 90 B i MM &
681411 B ZH 2 = FRIKCEPT2ER I (75.6% ) , 220 B4 ZURFKIBCEPT2HEH (24.4% ) o MXTTRE L
CEP721\ 4, HFIECEPT2M B E A EMIRISS 70 (P =0.044) Fm a2 (P=0.013) ,
PLRB E AE RS (P =0.032) AR A I/ MR8 (P =0.025) o COXIRIE 434 b o i B S 1 43 )2
(P=0.003 ) FICEP72/KF (P=0.013 ) JEMMEE FJ5 A7 fE R R 2

458, CEPT2E AEMM bt Feik, Hol i HkIBRCA1ZE A T MMAR i F 1), (2 sk 4n s s, i)
AT, CEP72 £ IR MM E TR A KA 7 fE R R 2

KT 2RV REE, CEPT2, AEYIAE RS, MiETise, A HUs
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RBLX' . A, ATEE . AE BFL TFH. BaT. Ea
1. FMKFEWES—ERR; 2. FRM—IRir & hikmER

H: mEimAnMazEAaE (HLH ) J&—Fh RAAHAR R 75 BE 3 W 0 AR IR T S I R ZE B AE,  histfe ek
AAFPE GV S8 . IR A A 2 A0 A A AR A B LA R A e e PRI R 1 A 48 R A . B R
FHFRUERTHLH=-94/200475 % , )44 #83130% 0 8 E WA OO s Kk o A, A B Ira s
FRAENS BT HIM S22 A0y 7, T TR B s . HLHA ML A i 4 L R iR AR B0 R 2 40 i R 7 0 3
A DAY Janus GG B RR AL BOE JTAKL FI JAK2, FEMWT JAK-STATIH B @ HIHLH 472G
AT TR 5% S, BSEHIHLE, A7 e, BB EAR. Laif T HLHARER
PR JE (Ruxolitinib ) J&—Ff JAK1/280HI7), BAT RAFAI 2 [RIRE, 263% s HLH A s ) i
IPRL, ARG IZ N o BRI, X RIRR R IR YT RON AMER B B Z e . REBOS TR EIRIT R
BRI B, SRR BT BE SR A . e e — AR s R B2y . BT
AL 10-15mg, A H P, B0l 2 e i e 75 n] A XA R R SR LT U i 2 A, T R
WA RE SR INGARIREE? i h, BN RS SR 2 AN R F LA 2 e, 25 1,
FATHAT TATEGE, DARHE IR e A HLH eI ACR fndd &tk .

itk s ARWRFEIEE S AT T 802 A O 32 R s G 2 nl B e IRy T IWHLHAR % . HLHIZ Wik Hs
HLH-2004F5#E, AR50 R i A 25 R BB HLHZE Y . Ay S 32 AR R i 10/15 me, & HIRINIA
I7o FEENOLT, TTERGHER MR . Frlk sk I AysGE L EIERAGRYT . M RIRITIEHE 3.
7. 14 128 RIFFFIRITRCRIAL o X FRCRAEREH (WNRYT 3 RICUGEE, BORBEE AR IR RIZ
SCAE RS IA YT W] 04 BB SR ), MR N TR o o ) ko R R e R S I PR B A
A A R E T OLHE o ARBIFFE Y T BWERHE bR A i 590 & 2 o] B e TR T SR R N R (ORR), L6584
G (CR). ¥ (PR)MHLHEGE . KEMER R ARIRI T 2t . 2 DA MAR . IR R
] IRBNERAERCRA ] | BTG R . DR e 2% A

R, ARWFSRIEYNA 8 ] HLH 3, WHAi4Ed46.5% (JEREI27-76% ) , 2 BB ME, 6l ., WHNIT
I, HLH 4k%k TRV (n=4). H SRRSO (0=3) BUEIR (n=1). 7E3% Mol R IGYF 20T, i
BF RIS S HLHA SURRFE , A dRp2 4 (8/8). MANMIIH /L (8/8). JHFBUMIK (7/8). (REF4EAR
P IRE /5 I = R LAE (8/8) . ML 40 22 (5 /8), NK 4HfIiG AR (2/8), IMLIFERE I (8/8) I sCD25
(8/8) KT+ E . PRF1FEFFILYSTIE A Fali e 5 58748 43 5t BUAE 25 FR 3 v . HLHURJR 2T 1332 2l ¢
JEIRIT AT 18K (6-34K) o

SR L, 8B TP A 45(50%) 76 75 ] 85 JE BN 0] & J5 ARAS S AP I 28 . 249078 H LR B T AL RAS
HLHEE 5 e R RIS 5230 T 58 550 (CR), 5 A0 el L) e T B IO 1) 0 385 A 0 e 8 s e
HAF T CR, IEBN AR R 1 AZ I A 185K (TQR 13.25-23.75 K ) o 251 i AE 14 hn ) £ 2 o] 25 2
TEIT RIS /R EARFCIA TS (<100mg/m2), SHRRAFEM . RIS S A4k . FFDisE. LDH,
AR - BREE KT . NK 20 IS M S R T FH AT R JE A B TR g KR R AT A OGPE . HLHA
B (p=0.029) Fl sCD257KF- (p=0.021) 55 7}t 3 15 (1) 725 v] B JE& TR T AR BB AR DG . X FsCD25, 4 ffi
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10,000 pg/ml FE R FRINYF A FUER, ROCHIZ T MIFHA510.8125 (95%CI 0.5921-1.033, p=0.035) .
A BEDTIT ] 159K, 2BBFIET:, 20 H AR RT5% ., P58 ]2 Je i KR i ik 1]30mg,
H =W WLESEI I AT RE 5 ) 25 JE 300 S48 Ar DG 0% @A I AL 45 2460 SR AL Eh RE S . A3
PECE IO A R

P ABESE R B ETAY S — I AR s 1 1 2 T e iR FHLHI R G EIE . AFSE 4 SRR
XIS SIHHLH, 255 R G s, ] 2 Je B30 & m] LASE GF s 2 g s e HLH , 5 HLRgtERT
M52, SR okt 32 KR A7 i R B T AR AR . 2 sCD257KF- (kT 10,000pg/ml ) AT FE
s TR bR, JF BATVE 4R S RNAY TR A T 5 A AT iR bR . A, TERRI R AR R ATNA
IPRIBIE LS, ARTF 25 AR ATl ek, DI OCAS R RN, R4 iy T e ek o

REE PRI, JAKL28WI5), AR R, Wi 20 M Rk LA A A G A, Y, BROE

Suppression of Extracellular Vesicle CD47 Induces
Systemic Anti—DLBCL Immunity

Qi Li*,Bingzong Li
The Second Affiliated Hospital of Soochow University

Purpose:Tumor cells evade the immune surveillance by up-regulating surface expression of CD47, which
interacts with SIRPa on macrophages to elicit the immune checkpoint response. Anti—-CD47 antibody (IBI188)
has shown promise in treating tumors, including Diffuse large B cell lymphoma (DLBCL). The objective response
rate among DLBCL was 73% (ClinicalTrials.gov number, NCT02953509.). The basis of differential therapeutic
success between patients remains unknown. Extracellular vesicles (EVs) carry bioactive molecules that influence
the immune system. CD47 has be found on surface of EVs. The purpose of this study is to explore whether EV CD47
contributes to immunosuppression and is associated with anti—-CD47 response in DLBCL.

Methods:1.Kaplan - Meier curves and Cox regression models were used to analyze PFS and OS. The area under
the ROC curve (AUC) was used to assess the predicted validity of the National Comprehensive Cancer Network—
International Prognostic Index (NCCN-IPI) model and the NCCN-IPI+ CD47 model.

2. Immunofluorescence experiment was used to detect the infiltration of M1 and M2 subtype macrophages in
DLBCL tumor tissue. M1 and M2 macrophages were generated from peripheral blood mononuclear cells obtained
from healthy donors. Immunoelectron microscopy, flow cytometry and western blot were performed to detect CD47
on the surface of the EVs derived from DLBCL cells. The activity of macrophage phagocytosis of DLBCL cells was
detected by confocal-based phagocytosis assay and flow cytometry — based phagocytosis assay.

3.In DLBCL xenografts, the IBI188 antibody was a macrophage immune checkpoint inhibitor blocking CD47
that induces tumor—cell phagocytosis.

4 .Peripheral blood mononuclear cells from DLBCL patients and healthy donors was collected for EVs
purification and subsequent detection of human CD47 proteins by ELISA.

Results: 1.The elevated expression of CD47 in DLBCL is significantly correlated with poor PFS and OS in a

univariate analysis, and is statistically significant after adjusting for the NCCN—IPI in the univariate and multivariate
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analysis (Figure 1A, B). AUC analysis with cross—validation showed that the combination of the CD47 signature
and NCCN-IPI had a better prediction of PFS and OS than without the CD47 signature (Figure 1C). Thus, CD47 in
DLBCL can be used as a biomarker of prognosis and developed the prognostic stratification of DLBCL patients.

2. EV CD47 derived from DLBCL cells has the same membrane topology as the cell surface CD47, with its
extracellular domain exposed on the surface of the EVs (Figure 1D-G). Moreover, EV CD47 could function similarly
to cell-surface CD47 in the suppression of macrophage phagocytosis of DLBCL cells (Figure 1H, 1). DLBCL
cells that had higher levels of cellular CD47 protein packaged greater amounts of CD47 into EVs, and these EVs
displayed an increased binding to SIRPa of macrophages, thus inhibiting macrophage—mediated phagocytosis of
DLBCL cells (Figure 1J-0).

3.Antibodies against human CD47 specifically identified human CD47 on the circulating exosomes from mice
bearing DLBCL xenografts but not the control mice. The level of circulating EV CD47 positively correlated with
tumor size. Injection of EVs derived from DLBCL cells promoted the growth of tumors, whereas pre—treatment of
the EVs with anti—-CD47 antibodies (IBI188), but not IgG isotype or CD63—blocking antibodies, inhibited the effect
(Figure 1P, Q).

4.The presence of CD47 in the EVs isolated from the plasma of DLBCL patients, and the level of CD47 on the
circulating EVs was significantly higher in DLBCL patients than that in healthy donors (Figure 1R, S). The receiver
ROC curve shows that the level of circulating EV CD47 could distinguish DLBCL patients from healthy donors.

Conclusion: Our studies suggest that the EV CD47 - SIRPa interaction may represent a critical mechanism
by which DLBCL cells escape immune—mediated clearance. Our study also raises the possibility that disrupting the
interaction between the EV CD47 and macrophage SIRPa is a mechanism in the CD47 - SIRPa blockade—based
therapies. Moreover, high levels of circulating EV CD47 would follow and correlate positively with the phagocytic
activity of macrophages, and reflect the presence of a successful anti—tumor immunity elicited by the anti—-CD47
therapy. Together, these findings show that EV CD47 represents an unexplored therapeutic target, which could
overcome resistance to current CD47 antibody approaches.

Key Words DLBCL, immunosuppression, CD47-SIRPa, Extracellular vesicles

Exosome engineering for targeted and efficient

intracellular delivery of Bortezomib

Bingzong Li*,Shushu Yuan
The Second Affiliated Hospital of Suzhou University

Purpose: Targeted drug delivery vehicles with low immunogenicity and toxicity are needed for multiple
myeloma (MM) therapy. Exosomes are appropriate drug delivery vehicles for targeted drug delivery because of
their small size, stable structure, non—immunogenicity, and non—toxic nature, as well as their ability to carry a wide
variety of compounds. We developed activated monocytes exosome—based targeted delivery platform for Bortezomib
by engineering monocytes to express antibodies targeting B cell maturation antigen (anti—-BCMA).

Methods and Results:

1. Isolation and characterization of anti—-BCMA-EXO
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To reduce immunogenicity and toxicity, monocytes were used for exosome production. Activated monocytes—
derived exosomes were purified by ultracentrifugation and determined by nanoparticle tracking analysis (NTA) and
transmission electron microscope (TEM).

The myeloma targeting capability of exosomes was conferred by engineering the monocytes to express anti—
BCMA. BCMAcontributes to MM pathophysiology and is a target antigen for MM immunotherapy. Compared with
CD38 and SLAMF7, BCMA demonstrates highly restricted expression on malignant plasma cells but no other
tissues, is, therefore, an excellent target for immunotherapy in MM.

To confer targeting capabilities, plasmids encoding the anti—-BCMA constructs were transfected into
the monocytes before exosomes purification. The sequence of anti—-BCMA was obtained from the patent
(CN201780031233.X). Anti—-BCMA was strongly expressed in monocytes, was incorporated into the monocyte -
derived exosomes and was localized to the external exosomal surface based on western blots and flow cytometry.
This modification did not appear to affect the physical properties of the modified exosomes based on NTA and TEM.

2. In vitro targeting of anti—-BCMA-EXO

To investigate whether anti-BCMA-EXO are able to bind to BCMA—positive myeloma cells, anti—-BCMA-
EXO or blank—Exos were labeled with PKH67 and cultured with the myeloma cell lines LP-1 and U266, which
have been detected to highly express BCMA on its surface. Flow cytometry demonstrated that anti—-BCMA-Exos
bound to myeloma cells more efficiently than blank—Exos.

3. In vitro antimyeloma effect of anti—-BCMA-EXO-Btz

We loaded Bortezomib into anti—-BCMA-modified exosomes by electroporation and confirmed that
electroporation and Bortezomib loading did not alter the physical properties of exosomes by TEM and NTA. The
exosomes loaded with Bortezomib were quantified for the encapsulated Bortezomib by High Performance Liquid
Chromatography (HPLC).

To determine whether anti-BCMA-EXO-Btz could effectively deliver Biz to myeloma cells in vitro, we treated
cells with free Btz, or an equivalent dose of Btz loaded into either blank—EXO (blank—-EXO-Btz) or anti—-BCMA-
EXO (anti-BCMA-EXO-Btz). Confocal imaging demonstrated that the delivery of Btz to the cells by anti-BCMA—-
EXO was nearly as efficient as accumulation of free Biz.

We then analyzed the ability of anti—-BCMA-EXO-Biz to inhibit myeloma cell proliferation. Myeloma cell lines
U266 and LP-1 were treated with control medium, blank—EXO, blank—EXO-Btz, anti-BCMA-EXO, anti-BCMA—
EXO-Btz and an equivalent dose of free Btz. A significant suppression of cell proliferation was observed in the anti—
BCMA-EXO-Biz treated cells. And blank—EXO had a slight inhibition effect on cells. Mass spectrometry (LC-MS/
MS) was performed to detect exosome—associated protein. The results showed that proteins of EXO were enriched in
the apoptotic pathway.

4. In vivo antimyeloma efficacy of anti—-BCMA-EXO-Btz

To evaluate the efficacy of anti—-BCMA-EXO-Biz in vivo, orthotopic MM xenograft models were established.
Luciferase labelled myeloma cell line LP-1 luciferase cells were injected via the lateral tail vein in NOD—Prkdescid
[12rgtm1/Begen (NSG) mice. Tumor burden was assessed by serial bioluminescence imaging.

We first assessed the capacity of the anti-BCMA-EXO containing Btz to inhibit myeloma growth in myeloma—
bearing mice. Mice bearing established myelomas were randomly sorted into six groups and the groups were treated
as follows: PBS, blank—-EXO, blank—-EXO-Biz, anti-BCMA-EXO, anti-BCMA-EXO-Biz and an equivalent dose
of free Biz. A significant suppression of tumor growth was observed in the mice treated with anti—-BCMA-EXO-Biz,

indicating the specific myeloma targeting ability of anti—-BCMA-EXO-Btz.
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To investigate the potential of anti—-BCMA-EXO-Btz to specifically deliver Btz to the myeloma in vivo,
exosomes were labelled using VivoTrack Dil (Fluorescence). The labelled EXO were injected into mice via the tail
vein injection. The locations of injected exosomes were monitored in real time over 8 h using in vivo optical imaging
system. The uorescence signal from anti—-BCMA-EXO-Btz was detected at the myeloma sites, while blank—-EXO-
Btz distributed all over the body. To further analyze the fate of the injected EXO. we removed the organs of interest 2
h after injection. Ex vivo fluorescence imaging showed more stronger uorescence signals in the liver and spleen from
mice treated with blank—EXO-Biz than those from mice treated with anti-BCMA-EXO-Biz. These data suggested
that anti-BCMA-EXO-Btz specically targeting Btz to the myeloma in vivo.

Conclusion: Here we show that exosomes, endogenous nano—sized membrane vesicles secreted by
monocytes, can deliver Btz to myelomas. Our results suggest that exosomes modied by targeting ligands can be used
therapeutically for the delivery of Btz to myelomas, thus having great potential value for clinical applications.

Key Words Multiple myeloma, Exosome engineering, Bortezomib, Drug delivery
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H . WS B FLAR T 6 A TR BE B iR Y 7 A i fe 2 B B RS 2E S 2R B AE (MDS ) SR YT R & 4
PE, FFTTPS 33 [ 2 A5 I PR 78

Jridi: AA20204F10H 52023453 H 5 B K2 M E T R EEBEAT & AHEPRMER 4 101138 5 fE ZHMDS (8 5
RFTEXS G, SR BT LI RS R AR BE MG 7 223697 (BTFLAR AT 75me/m2/d K2 F S d1-7, HRIFEERE10
mg/d FRA1-21) , 28K —AV7HRE. AN HREARYTT H 2Pk R ESURREMT 32, WA URIT
(4241, FEHIHRTPS3 5L P S8 AR I s H 5 3 TPS3 L PR 8 A8 24 J2 TPS3 K R 274840, F A A7 e
JCk S A AE I

iR AIERFE T, RV 326, Hh e gi# (CR) 76, BHESERZEM (mCR) MR
s (HL) 76, mCR 26, HI 76, $ffaE (SD) 36, iaIr kMo, BAEE (ORR) 71.875%.
T BEDTI R 4.6(1 ~ 27.4) 0 H, s JEiE AL (PFS) BFRIN 12240 A o 377 I R 228 B RNk
3~AgoRi > (7)) o BETPS3RASA (741 ) YikmCR DL FIREE I ZEf#, ORR 100%, HiPFS
11.61H o TPS3RERIRZEAEL (25/] ) ORR 64%, HAiPFS 122401, MZHORR MPFSZ S BG4 &
S (P>0.5) .

e : MDSJE T4 5t sE R g, wHEmE A 25 hEINed & fad. BT
TRYT R fEZAMDS Y 75 A8 A 2 B AR 25 I DR XS0 0 S DR Il T B R A . RIS FE e B FD A
HEVEFH Fdel(5q) MDS, {H 23011 A28 2 WA H X Edel(SqMDSWAFAE—EI 7 ik . SekeresZZHu0 K1
WIS UE S, BIFLR TR A R TR B MR T = e i BG4 W LR R IR 21 T,0RR A 72%, X 5AMF
FMEER—3, ORRUII S TAZA-001 (AZARZEYT EAEMDS ) W HHGE 949% . TPS35A5EH 5
FEMDSK H R, EMDSH 2 ESE R IR (AML) JHREEEGR N 2 —, A1 5 R 5428
MDSTilR , i8] G i i & IEAE LR R MDS TS . AHFSE T AETPS3 R AR 4 PFS5 TPS3 A AR 4
F5F, ORRIETTPSIARZRALAL, (H2ER TG #a S HEME R ] BE-5 90 A0 BB BRI ) A 06, Ul
HE— 20 K R RSO A B[R] — 20 A T B 53T o 235 AR, BT LI B A5 R I B IR 7 3 e i
HAMDSIEH LA, RFAETPS3IEH AR R TG 22 IMDS B, KA 7 SRR R, BT+l
TRCA SRR BE 7 22 7] R 2 1A 7 B i FE 4 MDS B PETPS 358 A8 MDS £ LI B 1 30 4%

KT B RE A R LA AR, BUFLMI, RIFEERE
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- e 200 A ] SR sl A 15 e R LA A L RB I oK, Bl P2 PRI L A 1 s ( CLL ) 4 AR
W g R RO TR A, (RN ZENL] AN B . N6-HR TR FF Ak (m6A ) VE R4 dn 2 il
WK T T AN AR B B R A A . AR A 2B B m6 AMEfifE CLLAP R UGR, Jf
S CAE CLLIR B rh s 45 4 FH AT 9 TE 4R

J5ik: TR mMOA Sig score, AATHTUEE X, FIHCEORWEEMTIIE. 4 m6AM FKcireRNAs X
Bk e . Y S5 TUS BT R FORRNA—cire TET2, HLHI . A0S B30 87 . meRIP,
CHIRP. Ji#%. RIP. FISH-IF%; IhAE i@ CCK8., WT:. seahorse B4, #R5Tcire TET2/EFH KAl
il

50 HTS3BICLLAEE & R AMPLE R, HEEmOATES TR, & PMm6ASig score5 Tl f5 7
X, GSE22762%0HRAE T INE T 3% —45 0 . 4 CLLE FHm6AM FKcire RNAsFETA B, F4 78 XU 75 1T
RS, R HAE RN BUS PRSP IR R E . & Bleire TET27E CLLAE S Hh 8 3% o 263k HLA R TS
ANRAK, cireTET2—J5 #2245 A HNRNPC, FTHIEHCPTIA, fEdCLLANRAIE TR AL (FAO)
MCLLANMELBERE R 55— i ol LA B4 mTORC LB i, M obpcie it . Wi M AR, XTFAOR
T2 BIEmTORMA S, TmTORUE S 30 W] 2> i CLLAN M ST T FAO4ERR A Mg 58 S 2R A7 DRI, RS
#FHFAOLL FemTOR I, 2% BRAMGI CLLAN M85, (e db I T 8CR i ol A

THE: CLLAZ—FRA I B K MR R Ge v Mg, e B S R A & R B VI OG . TEARHIFSE
H, FRATR I T moABHI IR FUS & X, RIE T m6A B cire TET21E CLLA 2 155 ¥4 th i v e I R
Brldo b, $ER IR EEEFAO MIE mTORC U -5 38 FE7E CLLGE G e rh 7 il e A1) 5, XS BLIH
T cireRNATECLLIEACIHHF T i0as (1, 56 7 R CLLACH S R s AL B oe B %, AT
L 1 A QI bR A

R B MR AN s, ARATRR4AIE, m6AMBHME, circTET2, HNRNPC, )5

SLIT2 promoter hypermethylation predicts disease
progression in chronic myeloid leukemia

Jingdong Zhou*,Yun Wang
Affiliated People’ s Hospital of Jiangsu University

Background: Aberrant DNA methylation plays a crucial role in the progression of myeloid neoplasms.

Previously, our literature reported that slit guidance ligand 2 (SLIT2) promoter methylation was associated with
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disease progression and indicated a poor prognosis in patients with myelodysplastic syndrome. Herein, we further
investigated the clinical implications and role of SLIT2 promoter methylation in patients with chronic myeloid
leukemia (CML).

Methods: The level of SLIT2 promoter methylation was determined in 104 CML patients, and its clinical
significance was analyzed. Moreover, demethylation studies were performed in K562 cells to determine the
epigenetic mechanism by which SLIT2 promoter methylation is regulated in CML.

Results: The level of SLIT2 promoter methylation was similar between CML patients and controls. However,
deeper analysis revealed that the SLIT2 promoter methylation level in the accelerated phase (AP) and blast crisis
(BC) was markedly higher than that in the chronic phase (CP) and controls. Additionally, a marked difference was
identified between the SLIT2 promoter hypermethylated and non—hypermethylated groups among CML patients
grouped by clinical stage. The frequency of SLIT2 hypermethylation was markedly increased with the progression of
clinical stage, that is, it was the lowest in CP samples (12/80, 15%), higher in AP samples (4/8, 50%) and the highest
in BC samples (11/16, 69%). Importantly, the level/density of SLIT2 promoter methylation was significantly higher
in the advanced stage than in the early stage among the 6 tested paired CML patients. Epigenetically, the expression
of the SLIT2—embedded non—coding genes SLIT2—IT1 and miR-218 expression was decreased in patients with
CML. SLIT2 promoter hypermethylated cases had a markedly lower SLIT2-IT1 expression level than SLIT2
promoter non—-hypermethylated cases. Moreover, SLIT2-IT1 and miR-218 expression was remarkably upregulated
in a dose—dependent manner after demethylation treatment of K562 cells.

Conclusions: Hypermethylation of the SLIT2 promoter is correlated with disease progression in CML.
Furthermore, SLIT2 promoter methylation may function by regulating the expression of the SLIT2—embedded non—
coding genes SLIT2-IT1 and miR-218 during CML progression.

Key Words SLIT2; methylation; expression; progression; chronic myeloid leukemia

NKG2DLik APt 2 K NK AN IG5 K /MG Pk
en P 156 AR AN L 10 g 1) 28 2 P R A R0 PR 48 P I S F %

TN T MOk, FHE. FILFE. PR ALK
IAKRSTWEER

HE: R . DINKG2DLAHE 6] A CAR-NKAH L™ S KN 11020015 5, X & K IMETR 2k
PEFIM (RR-AML) BE LR T,

Tiidi: FEEET XTNKG2DLAN [F] 2548 B3 g s A, AARHD SIEI: L AAS [T RA) 1) CAR -NK 40 I XT 11 1L
MIRRKG-1aly R R, SRR AR AR R AR EE . 1 i 2l S A i — 0 ik L B3 1 1l
LA RE

S5 MR R PN /b S I8 T S 1Y) 3395 B 2R Y M AR BE A NKG2D ) K SR 3Z K (GenBank:
NP_001186734.1), Mish B 5 B384y £r CD8a (GenBank: NP_001759.3) (1) A K 5 30 43 5 M Py B
#54-1BB(GenBank: NP_001552.2)HICD3 { (GenBank: NP_932170.1)HI il N 45 ke ; 5 B CARGLFEIL-
15(GenBank: NP_ 000576.1)F11L-15RAsushi (GenBank: NP_002180.1). Ff 42 £k B CAR-NK 4 7™ i
T4 HKN1102, HHENEMERTTEKNT102[040 /5, 1097 RR-AMLE S IR R PRI IRIETE . AR
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KT NKG2D; CAR-NK; & & /MER; 2VERENE H s ; e

fENUP9S HLHE F1 ML 1) 25 412 7 B B I wm pLE 58
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3. TRIINUPO8:: HOX B (WG S Rf AR, SR SRR S N, 400 S AR A I E VLB LR 5 50
HAYT o

Jridk: 1 PO 2438 (FISH) 13 Sk PCRELZ T T PCR | A si 210 S A ) 56 DR 260
S HTILIRAE MRS T 20004 22 202 VAR P IV s £8 5 0 2 1 97 HINUPOS T HE PR S 3, W HL Rl 15
PRI, [ e 3 S 3 P R AR s RN S5 3 R IR S i

2. XF78/INUPOSH HE BHM: £ 2 AT —ACHL ) T, 3B oA SERIAE RS S8 A8 R 28 AR S S, &)
3XHEIZNUPOS HHE £ AN [A] By BORE A AT 4 SR L7, 4o b Sl R0 35k AT 2H 8 1) 00 ) 4 A LR TR e
KA H B ALRRAE 3 X 10BINUP9S::HOX A9 F 35 A T 3 18 105 A I M Lne RN AR -5, 40#r
NUP98::HOX P 8 5 i S P B K 1 SR I B S 7, 55 o A W) A s 2 A BRI N UP98::HOX
[R5 SARFAIE o

3. Fa s e DR R e TR R DR AR e A AR AR =N R, IR R N Ah TR, andsgE . e AR
ZERER, BETHHIFIMIAIFAE-H

54 1. 95 fi] NUPOS R S th 20X TR, Horp g A3 X T K, HOXA6, HOXD8H
HOXD12,

2. NUPOSHHEEH LYY MEMRAN, BRRE, AR E MR, BT B cE B E s
FER AT

3. NUPOSH HE & A FAAE M A 28 AR TS PN FRaA 1, e s IR T 98 A8 MR AS-RTK 28 248 2 H d 2L Py [
4 NUP9S::HOX I LIESFME LIREVITH & Rk w2 oC

4. NUP98::HOX 1 GATA2 G AR EEPE M 2 A= FEZF 245K 88, SUMRGATA2ES ST, A3 11 10975 4 4
BAREER , b

5. EVI1 FIA7ENUPY8::HOXEUi R HEAE M, i RIAEVITA] LIE#ENHD 13 FHINHA9 /)N B 2
&, SEEVIEBETMIHEIF AT L FEEVIFIEZZ SRR, GBI SR A AT

Bhe: L ARYEELN 2022 & ICC 2022 fEANPM1%E72E . KMT2AHHE . MECOME HFFINUPOSH HFYAML
7 ZEBMECPB H A6 A = 10% 1M1 5th WHOWI TGI8 J5 46 4 A A an e #m] A2 W AML. NUP9S E HEAY
IARFAMLAT2E | S PEAS FIVRY T I BR AR O F e . SRTMTNUPOSXS I 248, e sk Ay — Jy T vl LA4R:
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EVIE 85 il MEI KS62 40 i iy 21 22704k, (BAE32DAN - ICE A . NHD135LIE /NG, . NHA9YHEA
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A NIEEVITAT DL 2 02 NHD 13/ BRUA 1 s 86 e, i T X R 28 5 1~ R BETHI 581 JQ 1 RT 0 ALH
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XPO1 inhibitor Selinexor induces heme oxygenase—1 mediated
p53—dependent ferroptosis in chronic lymphocytic leukemia

Jiazhu Wu* ,Bihui Pan,Zhangdi Xu,Jiale Zhang,Yue Li,Jinhua Liang,Li Wang,Jianyong Li,Wei Xu
Department of Hematology, the First Affiliated Hospital of Nanjing Medical University

Background: Chronic lymphocytic leukemia (CLL) is a chronic disease resulting from B—cells clonal
proliferation. In recent years, CLL treatment has entered the era of non—chemotherapy, and exploring new treatment
targets and strategies has important value. Exportin—1 (XPO1) is a critical nuclear—cytoplasmic transport protein
in cells that is responsible for the unidirectional export of cargo proteins (including tumor suppressors) from the
nucleus to the cytoplasm, and is closely related to the occurrence, development, and drug resistance of various
tumors. In previous studies, we found high expression of XPO1 is associated with poor prognosis and showed the
effect of Selinexor on proliferation inhibition, cell cycle arrest, and apoptosis, and observed effective inhibition of
the NF- k B pathway and up-regulation of the FOXO pathway in CLL (Clin Exp Med. 2023 Feb 4.). In our previous
study, we found that the results of CCK8 were not consistent with the flow cytometry results of apoptosis when
treating CLL cells with a relatively low concentration of Selinexor. This suggested that there may be other pathways
of cell death activated.

Methods: To better understand the relationship between the efficacy of the XPO1 inhibitor Selinexor in chronic
lymphocytic leukemia and the involvement of p53 and ferroptosis, we analyzed transcriptome sequencing results and
we also used molecular biology techniques, such as immunoblotting, qPCR, immunofluorescence, and CRISPR Cas9
gene editing, to further explore the relevant mechanisms.

Results: We used a variety of cell death inhibitors, including Z-VAD-FMK (an apoptosis inhibitor),
Necrosulfonamide (a necrosis inhibitor), 3-MA (an autophagy inhibitor), and the iron chelator DFO (a ferroptosis
inhibitor), to treat CLL cell lines. We compared the effects of each inhibitor on the drug activity of Selinexor before

and after treatment and found that only the ferroptosis inhibitor DFO could significantly reverse the inhibitory
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activity of Selinexor on p53 wild—type JVM3 cells. This suggested that the drug activity of Selinexor can be exerted
through the ferroptosis pathway.

After detecting the total ROS and lipid peroxidation levels in cells after Selinexor treatment, we found that
the lipid ROS level increased significantly in JVM3 cells. Overproduction of Fe2+ was also detected in JVM3 cells
after treatment. Then, we used RNA-Seq to perform high—throughput sequencing on JVM3 cells before and after
Selinexor treatment and conducted GSEA enrichment analysis on the expression profile data. The results showed
that the ferroptosis—related gene pathway was activated in JVM3, suggesting that Selinexor could induce ferroptosis.

We observed the mitochondrial morphology changes in JVM3 cells treated with Selinexor at a concentration of
0.5 pmol/L for 24 hours using transmission electron microscopy. We found that the mitochondria were reduced in
size, the mitochondrial cristae were reduced, the outer membrane was ruptured and shrunk, and the double—layer
membrane density was increased. This indicated that Selinexor can induce ferroptosis in p53 wild—type JVM3 cells.
Selinexor can also cause p53 nuclear retention. RNAseq analysis revealed that Selinexor activated the p53 pathway
in JVM3 cells.

To further investigate whether Selinexor exerts its effects through the TP53 gene, we used CRISPR Cas9
technology to knock out TP53 in the JVM3 cell line. After treating p53 wild—type and knockout cells with Selinexor,
we found that the total ROS and lipid ROS levels increased significantly in p53 wild—type JVM3 cell lines, while
there was no significant change in the total ROS and lipid ROS levels in p53 knockout cells. These results suggested
that Selinexor—induced ferroptosis depends on the normal function of p53. GSEA enrichment analysis showed the
ferroptosis—related pathway was also significantly enriched in p53 wild—type JVM3 cells. We then combined the
differentially expressed genes (DEGs) from the two groups with the ferroptosis database and identified 34 potential
ferroptosis target genes.

After analyzing the expression and relationship with ferroptosis of the potential target genes, we speculated
Heme Oxygenase 1 (HMOXI1) as the bridge to connect p53 and ferroptosis. HMOX1 degrades heme and releases
free iron to generate oxidized lipids in the mitochondria membrane to induce ferroptosis (Proc Natl Acad Seci U S A.
2019;116(7):2672-80). The expression of HMOX-1 is regulated by p53 (Nucleic Acids Res. 2007;35(20):6924-34).
XPO1 inhibitor treatment increased HMOXT1 expression in a dose—dependent manner in JVM3 cells. It was found
that the levels of p53 and HMOXI1 increased significantly in wild—type cells. Silencing HMOX1 decreased lipid
ROS levels in CLL cells after Selinexor treatment.

Conclusion: Our data thus indicated that targeting XPO1 by Selinexor increased HMOXT1 expression in a p53—
dependent pathway and upregulated the lipid ROS to trigger ferroptosis in CLL.

Key Words XPO1, HMOX1, ferroptosis, chronic lymphocytic leukemia

v - 2l 20 L T
BiEl 4 3P ANKRD34C—RARA [ % &

FRBLr' . BT, AR B HRAR°
LZARFHAEREFR hRF; 2. R KFEFREESEER st

Ffg: 107308 B E N “RRBBELA 4, P77 K" ARBEiL . i, Seih

.00



&R IHAEH TRk FRAN

il

A, EBEER . EEER A R A R s R AR, I RIS W S R AR AN T S (acute
promyelocytic leukemia, APL) , T4 A HE R PR A = AL R IEYT o ff FHPML-RARA XU X Fl-A 45
FFUEATFISH T, RrEIPML-RARAMIGLG, PHEE(E S50 H R 81892% . Y R R 3 b & AL
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T A TERFZH G SR SAPLAIR X R, #4177 — RV IBEI R . @ e 755
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FHo SREENCIESE,BCL-2, CDK9, p-ERKIEIABANKRD34C-RARA F i, p-AKTZIAHANKRD34C-
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p-STAT3EA Ak, LiRZE R RIIATRATT HEMH ANKRD34C-RARAVE & () PAAZ A 915 555 .
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29%). CD33 (149/184, 81.0%). CDI13 (148/184, 80.4%). MPO (84/184, 45.7%); ¥ il T-/AL 40 fEARiC L
CD38 (144/184, 78.3% ) . HLA-DR (135/184, 73.4%). CD34 (125/184,67.9%); 1845 AMLH 45 10944 £
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OSH G257 (2=25.46,P=0.00) , " EFEM A7 H (95%CI 3.86-10.14) 31H (95%CI NR-
NR) ; #I2B 4] < 100 x 109/L4H 5 =100 x 109/LAHOSH Gt it2¢ 2% (¢2=11.37, P=0.001 ) ,
AR AE ISRl Bl o 16 5 (95%CH 12.5-19.5) K&7H (95%CI 2.2-11.9) ; Jst G 40 it
<20%. 20%-49%. 50%-70% . >70%V4, FfiAfFm 455421 (95%C1 6.4-35.6) . 10H
(95%C1 4.9-15.0) . 27H (95%CI 8.2-45.8) J15H (95%CI 11.7-18.3) , WHOSA G ¥ %R
(¢2=9.14, P=0.028 ) . CD33+ZHOSHA BALTCD33-41 (¢2=6.03, P=0.014) , " L7725 k16
(95%CI 12.5-19.5) F6H (95%CI 1.10-10.90) ; [MCD10+£H0SEICD10-4H2% ( ¢2=5.45, P=0.02) ,H
PAEAFIRI 35 H (95%C1 2.66-7.34) FI15H (95%C1 12.24-17.76 ) . CD15+AMLE KALITCRFE N
90.4%, WEE THIVEL, FHECRERNTLIO% (P=0.06) . ZIAMLGK BE4r 24 & k. . &
fa, A5 LI Ly+ AMLE F U5 H 482 CRZEW] 1 5 T Ly-AML (93.5% vs 61.1%, P=0.013 ) ; fETilk R
(93% vs 65%, P=0.013 ) K CD56 (100% vs 74%, P=0.036 ) PR AMLE F AT T 2520 1Y CRZ I 1]
W ETIERS, HALLy+ AMLAY G 2R 5 BAMECRAB A WA G242 5 . KRN Z Wt Bs A
BRI A Z R COXIENA T, S5R BRI (HR=2.39,95%CI 1.53-3.75, P<0.001 ) . #Ii2H}
40 ( HR=2.40, 95%CI 1.17-4.95, P=0.017 ) . CD10 (HR=3.09, 95%Cl 1.17-8.17, P=0.023) K540 0S[#
GRS

PHE: T I84BAMLER & Sy R RN 5, AMLERE EERAFEAPIFCDI17, CD33, CDI13,
MPO,  HF W7 10555 4 B2 75 6 2R IR B A 8 2 W (B . A9 Ly+ AMLEE # LICD56 % 15 fe
o BRI SR CD33BHME A TS BRIFH 2, MCDI0MME SAMLE E WG A RA %, AUFEEds pn,
AMLEFCD15+7] W EE R CRAE, X TRF WS AW A EEE . K, ARG, %%
ORI LU TR I2 0, 00858 2 19 T AMLEE TS 438 SRR ey b

KT AMERER G, RERM; fils

VP EL IR G B 1 AR Y D 1 T I B il 7621 i Tl 9 19/
5y A5 ik 534

MR BRF. REE. LR R
1. AMKEWRES —ER; 2. AN RRARRRBER

H 0 o B itk U088 B8 3 70 42 52 e e B0 i Ak 7 5 JF & HE IRt 6+ B it 8 ( Pneumocystis jirovecii
pneumonia, PJP ) (I RFHIE S FiUE

Jiidi: XP20184E8 H 1 H 220224F 11 7 1 H FEIR N K 2% B & 25— 12 58 S 7 M 54 28 1 v = Bt I Rk 422
SARTT K LR A5 I TR e 0 S 3, S AN I B S R I I E R mNG S A, I PRIZ W R HB IR
I = P S 2 1) 1O 8] L 8005 R8T A 7 Rk A3 b, S DG i 6~ DT i RIS AR BB I IR . AR 2= 3R,
IELE AR A VLR ( BALF ) mNGS, LI (1, 3)- B -DEIEFHAL (BDG) ZEA12HI,

g0 OB E T, o (47.4% ) AR KBANMHEIE, Horfof] ( 10.5% ) #2323 CarT4H
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MIAIFIAYY, BEMLIREIRE | 0k Db PR RN AR E A 1 LG /0K LR XL R T 40 T 40 i 7 £
A2 NK/TARMMR IR 1], KD e 1], RZER N R (94.7% ) , BRISE (78.9% ) 5 8#i
BT WP, HZ PP BB SORYT . SR RBUNE BERL 160 (84.2% ) , IR NIEH
ENR (15.8%)

Qi iF BALF-mNGSi2Wr166], HA36 T4 Il -mNGSiZ Wi, BALF-BDGFHH:# (>100pg/ml) 4
84.2%, IMIEBDGHIMENT3.7%, 17641 (89.5% ) & HMi il CD3+CD4+CD8-TiHk [ 4t ff 4 Xf £k /N T-200/
ul, el (47.4% ) CD3+CD4+CD8—Tibk I 4 4 %15 /)N F-50/ul

@154 (78.9% ) A IFHAL T WP IERG ARG CRaE108k, dipaerk, mhse3vk, &KW1k ) ;
Hr, IBAWREREF A 100, HCD3+CD4+CD8-TiHk [ 40 Al 4 % B A% TS R A o 2 S e 1) 8 2
( (665 (16.5-154) VS235.6 (18.9-780) /ul, P=0.01) , HAET HRWHA G & TAEREEREE (35.0%
VS 10.0%, p=0.02) .

DFF A BEFTA S N3, BIRIEITTARRT8.9%, 6ff] (31.6% ) BHIET IR e, Hrb{fstT:
AFRIAN 1S (4-32) d.

50 R ER R 2 S S ALY L i T A RS R RN Car TN YA 72 I V807 8 & AE PIP
DLEER s A E L& BALF mNGSH By FWrPIPHT 4 5 i s 8 & A I PIPIA T HR IR A B Y & A= éﬁiﬂ@
RIEDIREIN N H A S AN R, HRE T2,

PSS R | EORR]

Metagenomic Sequencing of Bronchoalveolar Lavage

Fluid for the Accurate Diagnosis of COVID—-19 in

haematological malignancy Patients with negative
nucleic acid tests and its value in treatment

Xinyi Du*, Xiaoping Pei
Department of Hematology, Northern Jiangsu People’ s Hospital

Objective: To explore the accuracy of metagenomic sequencing of bronchoalveolar lavage fluid (BALF) in the
detection of COVID-19 infection among patients with hematological malignancies and its instructional value for clin
ical management. Methods

A retrospective analysis was carried out in 15 haematological malignancy patients with the imaging findings of
pneumonia in the deparment of Hematology, Northern Jiangsu People&#39;s Hospital between December 2022
and February 2023.All patients&#39; bronchoalveolar lavage fluid was assessed by metagenomic sequencing.
Meanwhile,they had repeated COVID-19 nucleic acid testing(NAT), computerized tomography of chest and related
laboratory examinations.Patients diagnosed with COVID-19 infection by metagenomic sequencing of BALF
especially those negative by NAT were further analysed.

Results: In the analysis, there were 15 haematological malignancy patients with the imaging findings of
pneumonia underwent bronchoalveolar lavage and subsequent metagenomic sequencing of BALF,including

2AML,IMDS,2MM and 10lymphoma.10 of them were male and the rest 5 were females,with a median age of

« 26 -



LB S ok i g KA

PN

il

62.5(36=79) years. Pathogen infections were found in all samples of BALF, 11 bacterial, 11 viral and 3 fungal
infections respectively.The diagnosis of COVID-19 infection was validated by metagenomic sequencing of BALF in
6 patients while only 2 positive cases was detected out by NAT over the same period. The mixed infection rate
of other viruses(83.33%,5/6) and fungi(50%,3/6) was one of the important features of COVID-19 infection,much
higher than those COVID-19 uninfected ones(other viruses 55.56%(5/9) and fungi 11.11%(1/9)).11 patients
were treated with broad—spectrum antibiotics, antiviral and antifungal therapy empirically at the initial stage
of their admission to hospital, and targeted anti—infective treatment were adjusted according to the result of
BALF metagenomic sequencing.Besides,the average time to next cycle of chemotherapy(58.00 + 17.12(31-106)
days VS 20.86 + 9.49(4-74)days,P=0.067) and hospitalization(38.33 + 9.51(20-71)days VS 28.78 + 5.35(16-59)
days,P=0.362)were both longer in COVID-19-infected patients.All patients were discharged with a better
health condition.

Discussion: Accurate diagnosis of COVID-19 by BALF metagenomic sequencing had
great practical value because it can provide better instruction to the administration of anti—infection and the
following anti—tumor therapy in patients with hematologic tumors,which may lead to better control of both infection
and original disease.lts main constraints involved (Dpatients,especially those with advanced age and severe
hemocytopenia that caused by hematological malignancies, prior treatment or virus infection,were unable to tolerate
the process of bronchoalveolar lavage.(2Extra cost of metagenomic sequencing was too expensive.

Key Words haematological malignancy,pneumonia,Bronchoalveolar Lavage,Metagenomic

Sequencing,COVID-19
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Tk RGKRE NN AR BN I I 1 BEAH G SCHR, &5 & PERFT 4R, e TR T I a)
PR T A AR I A R ) BT VI B FRA R IR, AE LR T R AR SR R eRiEIT A
REHITE,

ghEIR . 1SN R R T2 BRI L R R, 100 FAR I T @M 0L, ARk eRif ) 2 1) ]
WS35 100%F193.75% , Pk E FZAURZECH0.929. 0.924, W sRIIZE IS I0—20 . —RIEhRIYH
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Jrids: BEHUARBE20194FE 11 H —20224F 11 H W RIHESZ 3697 1200 8V 800 B R A e 42, 1
H B AR H A X BRAL (10061 ) FIARERZL (10064 ) , XFREZH R A & AR BT 90, ULERZH | 5K
T35 FLY BT Fi+ PTG ERYS AR A4 P A OB BT 30, X HE P2 B0 5 UK K L O BRI K B R
PEAEFEIRAL

250 2T HUE, WEHINE K IFEER (PTGL) Brm TX 4] (P<0.05) 5 WELH
OFEE PR (CD—RISC) BMETARLA (P<0.05) 5 WMEASYRIATT eI R —R kT
# (FACIT-Sp) B3 TRHRZL (P<0.05) .

SEE AR LR £ R T PTG RS AR i) P A O B B AE RS 4R 125 B3 I K B O BRBIPE K-,
AT B F 0 RAEARFORD, R b EAT 5 A A

ST PTG H A ERAP B 5 MR

L HIEAL IR P AT A ] FERS: 50 J24 4 B3 28 S B8 2 ik i
I BT 53 A

IRIE*, B £
FHRXFWEPRXER

HE: P02 EAIG YT 5 B SRRy T AR LU EAS R fa s 4 2 i B A S 25 G IR (MDS) 8 35 13k
WPk, WSSOI %t

Jridi: BT AR B 22 B rh K BEBE I N RHE20134F6 1 28 202248 10 WA 1 1796191 iR iR Y7
F:32 W BARIRT T Bl A SR AT B B A S 2R B AEMDS IR I R BORL

gESL. 1L LAGL1790 R, HRAEIPSS K IPSS—-RIF4340 ARG 790 ( Fedk S HHG 446, &
55.7%; EWRALIEIT3SHI, 1544.3% ) P GA 1000 (HAE ST aIr2o0), 529.0%; W 3E4IAST
7161, H71.0%) o

L1 7ERAR e, W ARG P28 15 ORR71.43%, CR20.00%, CRL 51.43%, SD&%PD 28.57%;
45 ORR 88.00%, CR 36.00%, CRL 52.00%, CRh 4.00%, SD+PD 8.00%; Sk HHaIrAIL, 4
FEWTRIFEAESE T 25 57 (P=0.036) -

1.2 FEBARAEA T, Al ARG a5 A5 o 0 it 25 F Ak 25 i ;R A L, R YT 2 )8 3 S R s 8 )5
ORR, CR, CRL, SD+PD¥ G425, Srfh A RFM AR, I-TVHEFEIH & AR50k

.28 -



&R IHAEH TRk FRAN

il

77.78%H188.24% , ToHIT F2E5 (P>0.05) 5 H M 40 B/ DIN-TVER & A 2R 27.78%170.59, fiAE4tit
22e5 (P=0.018) 5 JHE YR 16.67%M158.82%, FFAEGiT 25 (P=0.015) .

1.3 fEEEfa v, W EALEY P2 S ORR 60.56%, CR 15.49%, CRL 38.03%, CRh 1.41%,
LR ZE i (HI) 5.63%, SD+PD 39.44%; 4JFJ50RR 73.17%, CR 31.71%, CRL 26.83%, HI 14.63%,
SD+PD 26.83%; Sfft e i Attt AR ES I # R (P=0.024) .

2. ARIEIPSS-MPF43 43 W EAR L 6961 (e fESZ R8s, (555.1%; LWEABIF3LIH], &
44.9% ) RS fEA 1106 (Bl S 6973561, 531.8%; HHIEIAITT50], H68.2% ) o TEILIE > &
GF, BEfadt, WEAEANRAFEREZES (P=0.022) , FRALARE 0042 H F129 1 .

3. 17961 35 h & A TPS3 L R 94825651, i P 2 ARy T - 190, b e b s 745, BT 4L AR Y
1245, 2J5 5 ORRA412H42.86%F166.67% , CR41TH1°80.00%150.00%, CRLAM5428.57%F116.67%,
SD+PD43 51 4957.14%M133.33%, CRFEAFTEG 255 (P=0.034) , AfER RIS 2=

4518 TEIPSSHIIPSS-RIFIFREE T, BARGALH b, AR50 & 5 P A2 S5 hR R 7 RO Y,
J B SR K A AR, TN S L BB IPSS-MIFAr F, BARfEA L H AT S
FEFRAIT AN BE AR AT ] A m fa ] W iRy T e BB TG, IERKAAERTTH] . X &R AZTPS3
TR A B, BT 78 2SR T Huvh A e

RHET IR A SRR AE, AW IEMKIBYT; fERSr)E; TPS3EEA

Efficacy and Safety of avatrombopag in the Treatment of
Transfusion—Dependent Non—Severe Aplastic Anemia

Ting Zhang*' Jinning Shil,Guangsheng He’
1. Nanjing Jiangning Hospital
2. The First Affiliated Hospital of Nanjing Medical University, Jiangsu Province People’ s Hospital in

Objective: To evaluate the efficacy and safety of avatrombopag (APAG) treatment combined with
immunosuppressive therapy (IST) in patients with transfusion—dependent non—Severe aplastic anaemia (TD-
NSAA).

Methods: From March 2021 to March 2023, 12 patients with TD— NSAA treated with IST combined with
avatrombopag (APAG) in Jiangsu Provincial Hospital were enrolled, Complete the blood counts, biochemical
indexes and adverse events during avatrombopag treatment were recorded.

Results: Among the 12 patients with TD— NSAA, the median age was 58 (8-78) years, 5 were male and 7 were
female. Of the 12 patients, 2 patients did not respond to IST combined with TPO-RA (eltrombopag/haitrombopag),
3 patients had Abnormal hepatic function., the median duration of treatment with avatrombopag was 5.5 (2-20)
months, and ten patients (83.3% ) obtained trilineage HR [one cases of complete treatment response (CTR) ,
four case of good treatment response (GPR) , and four cases of partial treatment response (PR) ,one case of partial
no treatment response (NR)], one patient was not included in the outcome assessment due to the short duration of
treatment, and one patient was treated for 2 months before the time of onset of action. Five of the patients were off
transfusion, The median response time was 62 days ( range 27-174 days ) . white blood cell count ( P=0.003 ) ,

and platelet count ( P=0.005 ) increased significantly after treatment with avatrombopag . No APAG-related grade
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2 or higher adverse events occurred during APAG treatment, No thrombotic events and hepatic or renal insufficiency
happened during use of avatrombopag.

Conclusion: APAG is a better treatment option for patients with transfusion—-dependent non—
Severe aplastic anaemia (TD— NSAA).

Key Words TD— NSAA APAG treatment
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ESAR*, MBI, Wkin, TFE. LXK BRE. WEA BT
HMKRFHEF—ER

HiY: B EARTHLIX HSEE HANKL, SPTB. SPTA1, SLC4A1KEPB42IEF ZEAZMGE N, It
TSI - R M BT, NI I RIS W SR T 5%

Jivk s WCEEOABIS I Aist 4 I BRI 21 AN i 220 () FR B AR AR, 3 IR ] — 4RI P X ANK1 . SPTB.
SPTA1, SLC4A1MEPB42HEATHEH 584 AT, A3 BTkl i [l o 0 s 28 A8 F R BE i Ad L L SR AR S JF
X LR AR S 5 FR 3 WG R R B A T 2400 AT, A i R R 5 R A A O

S50 A B AT M AT, AE79M A A I 83 LR AR R i, Horh, 67 RN
B URIRIE B R BN AE S . TERTA AR S, SPTBARS: 7 tuficmr, R32/79 (41% ) 3 HRKEANKIAS S,
922129 (28% ) 5 SLCAAIZES L R15/79 (19% ) , SPTA1MEPB427E S35 5 1 7/79 (9% ) }%3/79
(4% ) o RIS RURTBOR Y, A8 TS AL T30 54 BB R 2 B R R TR 25 A e, H2
EPB42[1)— 55848 p. GIn377His K it 73U, AIREZEPBA2AY— A28 5 . SPTB A ANK 1 A 4% 55 LA
Te U S M AERS R A N 32, MISPTAL, EPB42 K SLCAA TS AR DIAE Y A8 Sk =, it R i,
SPTB. ANKI1., MKSLCAA1AE SR YR L1, SPTA 1K EPB424E 5 A H Ye A IR Bk it A4 1
K, HA—WISPTAIAE 5 (p. Argl757Cys)ZRIHH H Y AR b PR A, AR R A=A S BRI, 485
HBHPERL S AR 5> IS4, FKruskal-Wallish B ok Fisher B DI RIEDA TG 24001, KIS Z 0] 1)
MCH. MCHC. TBILFIBILZ A% 2 534 Geit2# & 3L (pfE4r31250.002, 0.02, 0.017, 0.045) , @itk
— PP EL AT, A BISLCAA 178 S 4L MCHE 8 35 1 TEPB4274E SR 4 M SPTA A R4 . A 4L ETE
TR E AR LR GEE . A, RS T ANKHE I FISPTBIE P 4 A [ 25 44 3848 S 11
TIMAREE, KIER TG

THE: BRI LT A0 M Z20E 148 53 22 UK AR S, A8 SR A A 25 R 38 S A S AR e A AR 5
(LR 5 e R 22 A R AT B B 25 5 3 FH A [ 00 R W R 4l B st A PO £ 40 34 2208 1) 12
Wi S B2 W . X TRRMHT, o7 LT B B L 0L, FEX = Riis Wiy it — 2 48 5.

SR B AL TEERIE 4T A 2 AR
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HLA-mismatched micro—transplantation as post—
remission treatment compared to autologous
hematopoietic stem cell transplantation or consolidation
with single agent cytarabine for favorable—or
intermediate—risk acute myeloid leukemia

Shandong Tao*,Dan Zhou,Lixiao Song,yuan Deng,Yue Chen,Banghe Ding,
Zhengmei He,Chunling Wang,Liang Yu
Department of Hematology, The Affiliated Huaian No.1 People’ s Hospital of Nanjing Medical University

Objectives: Optimal post—remission treatment for individual favorable and intermediate risk acute myeloid
leukemia (AML) patients has not yet been established. Human leukocyte antigen (HLA)-mismatched stem cell
microtransplantation (MST), may improve outcomes and avoid graft—versus—host disease in patients with first
complete remission of AML.

Methods: We retrospectively analyzed the efficacy, safety, and survival of 63 patients with favorable— or
intermediate—risk AML who received MST, autologous stem cell transplantation (ASCT), or cytarabine single agent
(CSA) as post—-remission treatment from January 2014 to August 2021.

Results: The neutrophil recovery time was shorter in the MST group than in the CSA group. The 2-year
cumulative incidences of relapse in the MST, ASCT, and CSA groups were 27.27 %, 29.41 %, and 41.67 %,
respectively. During follow—up, 21 patients (33.30%) died of relapse, including six (9.52%), five (7.94%), and 10
(15.84%) in the MST, ASCT, and CSA groups, respectively. The estimated 2—year overall survival (OS) and relapse—
free survival (RFS) were 62.20% vs. 50.00% (P=0.101) and 57.10% vs. 50.00% (P=0.136), in the >60 years MST
and CSA groups (P=0.101). The estimated 2—year OS was 100%, 66.20%, and 69.10% in the MST, ASCT, and CSA
groups (MST vs CSA, P=0.044), meanwhile, the estimated 2—year RFS was 100%, 65.40%, and 59.80% in patients
<60 years.

Conclusion: MST, ASCT, and CSA are acceptable post—remission treatments for patients with favorable— and
intermediate—risk AML and may not only improve the prognosis of the elderly but also prolong the OS and RFS of
favorable— or intermediate—risk patients <60 years.

Key Words Acute myeloid leukemia; first complete remission; post—remission treatment; HLA—mismatched

stem cell micro—transplantation; autologous stem cell transplantation
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HE: 2 ARA X HE M TAAE R (HSCT ) Ji LI 5 BB R bR B 10 KRR A T 2
AT . ik, AT ELE T HFE R e, HSCTR B MY S, G ER N &, AR
RS TE A TR R LR 3 A A 45 I (O T RE S

T SN LG A20214E10 7 220224E12 7 [ A 4T HSCTHY B T-20224 12 7 BipAT3 47116 1 £
FALge2f, [ AT 202245 121 222023453 H [HF el YRR, 4307 8 5 R ek S R e Ry £ B
PR ER, FRER IR B TS I sE i .

SERL. EROKR TSR RATIE, AP HSCTS BB B E Y R 54.2% (467/862), MR T4t £ Ak
YR (97% ) o i, EAER10.1%(47/467), fEHEIER4.3%(20/467), KT FN3.1% (27/862),
HE ok EEA N FEIET 5 1.6%(14/862), AMEEHL (auto-HSCT ) FISEEEH 1 1 T 40 MR AL (allo-
HSCT ) YR BT (52.9% vs 53.6% ) , {HJ5H N HEAE(13.2% vs 2.3%) . fEHAE(5.4% vs
m%ﬂ%t%@mwum%ﬁ%o%miﬁﬁﬁﬁmhﬁﬁ(ﬂw%>mmem%%E%@m%ﬁ
(p=0.004) . H/Z, ZEIFEEK (>300K ) Hallo-HSCTHFH T A YL (p=0.04) . fEallo-HSCTH #
T IRGEEMIRI AT B -1V P aGVH D5 5K 1) 35 5 AH e BRAF252 Ao [ B K 4 A% itz B o ] ik 2
FHOG,  T-1VZaGVHDHUEYL 5 AU EC T 5 & R pli s R 4 i 5 AH G . 20224F 121 220234F3
2 HE M HSCT)E B I T 8 h4.1%, RI2 B E LT % 82.0%, i Simon-Makuch /77 H Ak
MERAA (0S) AREES, WIZHIEMHSCT)E BEOSHE, JET- X B ET 5.

4510 HSCTJG B BB 1h DA R AL AR 22 5, 2 EIEBA 2L H PR . aGVHDAS
LR R, SRR I, HSCTIG 3 B3 e e A%, (H— e 23 i HE T K
G, DRHC AR B B R R B3 7

OREET WM T AR . B e R 2

SeAL PG L T AR P K SARS-CoV -2 & Juik &
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BEIFAT R B RMACOVID- 19K . Z5)R ™ E 52 s [FIBTHRITSARS-CoV -2 & i 23 i T- A iR AW
W SECZE G, DMPMARCOVID-19ARA N AZ 1A LT 325 1M G2 7 g S AR ARAH OGO R0 7™ A 5
M)

Jrik s I S AR o 2022412 H 06 H 2220234E1 H 19 H Z [a] ( COVID-19F8 [E#F23 1 ki
FIRIERT B ) 1Tallo-HSCT HALARE I HICOVID-19EYLIRZS Ay 4350 NI £ 6811, HER T #E RS A il
R YLSARS-CoV=2[152 #2101, WA A % COVID-19FHEHEIR . 2 WA RS M) R AENS I . PR
RCOVID-197RAE 50 —4HBAF . ABRGI ( HEIARRBEYLSARS-CoV-20A%1 ) , FEHLIARTAERAE T il T4
Hi AR SARS-CoV-2, BN BEATCATAT COVID-19AH S I AT IR HL R 8 1 40 i A 14 22 W I SARS -
CoV-2KZ MR R BATE . BIAF (A4 IE 7RI YL SARS-Co V28R ) , $8 AR S 4E 3 ifn 1 20 el i) 1
FCOVID-19 (KHEWHORE L), HERRESHURE AR . COAFI (b4 28R YLBAS1 ) H8 (LA 8 205
FRCOVID-19, ZEATRAERE i T 40MmHls ARG IR 7E 2 B se 2 A, HIES R S AL A R sl S 4y B
Mo BTN BRI Z AR COVID- 191 B YL L AR EE . Geit W e AR5 +30 R PN 1 I . feys B s
BLLA SeaGVHDIR) % A 15

gh L. L AT IR AHERR RS FR 4T, A ABNSI266, BBASIOM, CBAF 124, 340 BASIHEAR
SEYIENCARMIHE (P = .68)FICD34+40 M4 (P = .61)Z A (22 F A Giit i X (HCBAS L $ At
FE A v Ik L 4 MR T 200 MR ) 240 B L B e R R, JRHUZCD8+ TP = .02), 34LBAFI SZARAERS AT
Je AP = 93) R/ IR (P = 14)BIAE AR E] L Ko+ 14 RAMNE IMSTR(P = 38)Z IR 22 AN 3 . 1ERSH
Jer i), A e 7 ) RGOS X 52 38 A I Y 2 BTN B L A W R B, NG D4+ T
(ABAFvs BEAFIP = .02, ABAFI vs CBABIP = .005) . CD8+ TAHAE ( ABAFllvs CBAFI, P <.01) , {HJEZH
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Aims: Studies have shown that Epag can improve the early response to IST treatment, shorten the time
period of pancytopenia, and reduce side effects, which makes Epag converted from second—line therapy to first—
line therapy. However, because of the slow onset of Epag, the need for long—term maintenance therapy, and the
limited efficacy of monotherapy, further exploration of its mechanism is warranted, resulting in a extensive clinical
application.

Methods: In order to further clarify the mechanism of Epag in the treatment of AA, we used BM failure mice
and 32D cells. A new possible mechanism of Epag in the treatment of AA has been demonstrated through in vitro
and in vivo trials.

Results: Based on our experiments, it is significantly demonstrated that Epag has failure to restore blood
counts and mononuclear cells in bone marrow and spleen of BM failure mice, mainly altering the propotion of the T
lymphocyte subsets . Our data revealed that Epag had inhibitory effect on the proliferation and induced effect the
apoptosis of wild type 32D cells induced by IFN- vy in a concentration—dependent manner. Interstingly, in IFN—y —
induced 32D cells with hTPO receptor overexpression, Epag had no obvious effect on cell apoptosis. This shows that
hTPO receptor plays a key role in the function of Epag treatment. To further reveal the mechanism of Epag effect,
the stability and ubiquitination of Akt protein were performed. Our results demonstrated that Epag significantly
decreased the stability of Akt protein via the proteasome pathway, ultimately resulting in the inhibition of cell growth
and proliferation in AA mice.

Summary: In summary, the regulation of hematopoiesis by Epag is a complex network structure, with
distinct positive and negative regulation in different species and at different times. Epag lacks the promotion of
hematopoiesis through the TPO-R dependent pathway, and also further activated the cytotoxic T cells of BM failure
mice.

KT aplastic anemia; Eltrombopag; Akt protein stability
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A combination of pre—infusion serum ferritin, CRP and
IL—6 predicts outcome in relapsed/refractory multiple
myeloma patients treated with CAR—T cells

Yang Liu*,feng Zhu,zhiling Yan,jiang cao,kailin Xu,zhenyu Li
Department of Hematology, the Affiliated Hospital of Xuzhou Medical University

Background: Chimeric antigen receptor — T (CAR-T) cell therapy has shown remarkable efficacy in patients
with relapsed/refractory multiple myeloma (R/R MM). However, a subset of patients still experienced progression or
relapse, and the predictors of prognosis are little known. We analyzed the inflammatory markers before CAR-T cell
infusion, to clarify their correlation with survival and toxicity.

Methods: This study involved 109 R/R MM patients who received CAR-T therapy between June 2017 and July
2021. Inflammatory markers, including ferritin, c—reactive protein (CRP), and interleukin-6 (IL-6) before CAR-T
cell infusion were detected and then categorized by quartiles. Adverse events and clinical outcomes were compared
between patients with upper quartile of inflammatory markers and patients with lower three quartiles of inflammatory
markers. An inflammatory prognostic index (InPI) based on these three inflammatory markers was developed in this
study. Patients were divided into 3 groups according to the InPI score, progression—free survival (PFS) and overall
survival (OS) were compared among the groups. In addition, we explored the correlation between cytokine release
syndrome (CRS) and pre—infusion inflammatory markers.

Results: We found that the pre—infusion high ferritin (hazard ratio [HR], 3.382; 95% confidence interval [CI],
1.667 to 6.863; P = .0007), high CRP (HR, 2.043; 95% CI, 1.019 to 4.097; P = .044), and high IL-6 (HR, 3.298;
95% Cl, 1.598 to 6.808; P = .0013) were significantly associated with inferior OS. The formula of the InPI score was
based on the HR value of these 3 variables. Three risk groups were formed: (good, O to 0.5 point; intermediate, 1 to
1.5 points; poor, 2 to 2.5 points). Median OS for patients with good, intermediate, and poor InPI was not reached, 24
months, and 4 months, respectively, and median PFS was 19.1 months, 12.3 months, and 2.9 months, respectively.
In the cox proportional hazards model, poor InPI remained an independent prognostic factor for PFS and OS.
Pre—infusion ferritin was negatively associated with CAR T-cell expansion normalized to baseline tumor burden.
Spearman correlation analysis showed that pre—infusion ferritin and IL-6 levels positively correlated with the grade
of CRS (P =.0369 and P = .0117, respectively). The incidence of severe CRS was higher in patients with high IL-6
compared with patients with low IL-6 (26% vs. 9%, P = .0405). Pre—infusion ferritin, CRP and IL-6 were positively
correlated with each peak values within the first month after infusion.

Conclusions: Our results suggest that patients with elevated inflammation markers before CAR-T cell infusion
are more likely to have poor prognosis

Key Words Chimeric antigen receptor T cell; relapsed/refractory; multiple myeloma; prognostic predictor;

inflammation
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Impaired platelet function and thrombus formation
in PDE5A—deficient mice

Xiang Chu*,Xiang Gui,Yueyue Sun,Lingyu Zeng,Kailin Xu,Jianlin Qiao
Department of Hematology, the Affiliated Hospital of Xuzhou Medical University

Aim: In this study, we characterized the role of phosphodiesterase SA (PDESA) in platelet activation and
function. Methods: Platelets were isolated from WT or PDE5SA—/— mice to measure platelet aggregation, activation
and phosphatidylserine exposure (annexin—V binding) and ROS generation, platelet spreading as well as clot
retraction. Cytosolic calcium mobilization was measured using Fluo—4 AM by a microplate reader. Western blot was
used to measure the phosphorylation of VASP, ERK1/2, p38, INK and AKT. FeCl3—induced arterial thrombosis and
venous thrombosis was performed to evaluate the in vivo hemostatic function and thrombus formation. Additionally,
in vitro thrombus formation was assessed in a microfluidic whole—blood perfusion assay. Results: PDESA deficient
mice presented significantly prolonged tail bleeding time, delayed arterial and venous thrombus formation. PDESA
deficiency significantly inhibited platelet aggregation, ATP release, P—selectin expression and integrin allbb3
activation. In addition, an impaired spreading on collagen or fibrinogen and clot retraction was observed in PDE5SA—
deficient platelets. Moreover, PDESA deficiency reduced phosphatidylserine exposure, calcium mobilization,
ROS production and increased intracellular cGMP level along with elevated VASP phosphorylation and reduced
phosphorylation of ERK1/2, p38, JNK and AKT. Conclusions: PDESA modulates platelet activation, function and
thrombus formation, indicating that therapeutic targeting it might be beneficial for the treatment of thrombotic
diseases.

Key Words PDESA, ¢cGMP, platelets, thrombosis, hemostasis
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Efficacy and safety of BCMA—specific CAR T cell—
based therapy in relapsed/refractory multiple myeloma
patients with extramedullary disease

Yuekun Qi*,Zhenyu Li,Kailin Xu
Affiliated Hospital of Xuzhou Medical University

Background: Relapsed/refractory (R/R) multiple myeloma (MM) patients with extramedullary disease (EMD)
have an unfavorable prognosis and no effective treatment. B—cell maturation antigen (BCMA)-specific chimeric
antigen receptor (CAR) T—cell therapies have shown promising efficacy in R/R MM; however, data on patients with
EMD remain limited. We aimed to assess the efficacy and safety of CAR T—cell therapy in R/R MM patients with
EMD.

Methods: We conducted a retrospective multi—institutional study of 55 R/R MM patients confirmed with
EMD at referral. The definition of EMD included (1) soft tissue masses in extraosseous locations resulting from
hematogenous spread (EM-E) and (2) bone-related plasmacytomas that extend via disruption of cortical bones
into contiguous soft tissues (EM—-B). The overall response, long—term outcomes, and safety were assessed. We also
characterized differential response between medullary and extramedullary disease, analyzed unique attributes of
compartmental toxicity, and explored patterns of relapse in the setting of EMD.

Results: The infusion resulted in an overall response rate of 90.9% (95% confidence interval [CI], 80.4-96.1)
in medullary disease and 70.9% (95% CI, 57.9-81.2) in EMD (P = 0.008). Discrepant outcomes between medullary
and extramedullary response were observed, with suboptimal and delayed overall response and shortened duration
of response in the setting of EMD. With a median follow—up of 27.3 months, the median progression—free survival
was 8.7 months (95% CI, 3.7-18.8), and the median overall survival was 16.0 months (95% CI, 13.5-20.1). Local
cytokine release syndrome (CRS) was depicted in 21.8% patients and was associated with the occurrence of systemic
CRS (r = 0.322; P = 0.017). 80% patients experienced post—infusion progression in EMD, and BCMA+ progression
constituted the main pattern of progression in EMD. Landmark analysis was conducted to compare OS in patients
who progressed versus remained progression—free at the 6-month landmark time point. We demonstrated that
progression before 6 months post—infusion is strongly associated with an increased risk of death (HR = 11.15 [95%
CI, 3.49 to 35.60]; P < 0.001).

Discussion: Our study shows that anti-BCMA CAR-T therapy has provided apparent therapeutic advantage
over the existing drugs in response rate and long—term survival. We describe a discrepancy between medullary and
extramedullary response towards CAR T—cell therapy. We suggest that BCMA—specific CAR T cell-based therapy
may have limited efficacy in EMD, perhaps due to insufficient expansion and persistence of CAR T cells within the
microenvironment.

Key Words Multiple myeloma, Relapse/refractory, Extramedullary multiple myeloma, BCMA, CAR T
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A novel prognostic index for Extranodal Natural killer/
T—cell Lymphoma patients (HHLWG—NPI) in the era of
pegaspargase/L—asparaginase: a Prognostic Model For ENKTL

Ziyuan Shen*' Xicheng Chen’,Wei Sang’
1. School of Public Health,Anhui Medical University
2. the Affiliated Hospital of Xuzhou Medical University

Background: Pegaspargase/l.—asparaginase—based regimens improved the survival of Extranodal Natural killer/
T—cell Lymphoma (ENKTL) patients while the clinical outcomes of patients are varied widely. This multicenter
retrospective study aimed to develop a novel prognostic system for ENKTL patients in the era of pegaspargase/
L—asparaginase.

Methods: A total of 844 newly diagnosed ENKTL patients treated with pegaspargase/L.—asparaginase
based regimens were retrieved from the Huaihai Lymphoma Working Group (HHLWG). Patients were randomized
into a training cohort (n = 591) and a validation cohort (n = 253). LASSO—cox and Random Forest were used to
identify prognostic factors of ENKTL based on pretreatment clinical and laboratory characteristics. A model of
ENKTL prognostic index (HHLWG-NPI) was developed via risk indicators and those relative contributions to
predict the overall survival (OS). The receiver operating characteristic (ROC) curve and decision curve analysis
(DCA) were utilized to evaluate the prediction performance of HHLWG—-NPI model.

Results: The median age at diagnosis was 46 years and the 5—year OS rate for the whole cohort was 73.8%.
Multivariable analysis confirmed that ECOG PS, lactate dehydrogenase, Chinese Southwest Oncology Group and
Asia Lymphoma Study Group ENKTL (CA) system, and albumin were independent prognostic factors. By rounding
up the hazard ratios from 4 significant variables, a maximum of 7 points was assigned. The model of HHLWG-
NPI was identified with four risk groups: low risk (0—1 pt), low—intermediate risk (2-3 pts), high—intermediate risk
(4-5 pts), and high-risk (=6 pts), and the 5—year OS was 88.2%, 66.7%, 54.3%, and 30.5%, respectively. ROC
and DCA analyses revealed that the HHLWG-NPI had a better overall performance and exhibited a wider range of
threshold probabilities than IPI, KPI, and PINK models.

Conclusion: HHLWG-NPI provides a feasible stratification system for patients with ENKTL in the era of

pegaspargase/l.—asparaginase and accurately identifies high—risk patients.
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Identification and evaluation the key immune—related
genes in the pathogenesis and therapic roles in DLBCL

Qiuni Chen*,Chuanyang Lu,Hong Tao,Chunling Wang,Liang Yu
The Aftiliated Huaian No.1 People's Hospital of Nanjing Medical University

Background: Recent studies found that innate and adaptive immunity and immunocytes are related to cell
proliferation, differentiation, apoptosis as well as tumor angiogenesis, . This study aimed to identify immune-
related genes associated with the diagnosis of diffuse large B cell lymphoma (DLBCL).

Methods: Gene expression and clinical data of DLBCL patients and healthy volunteers were obtained from
the Gene Expression Omnibus (GEO) database. Weighted gene co—expression network analysis (WGCNA) was
performed to identify co—expression genes and co—expression modules between DLBCL patients and healthy
volunteers. Least absolute shrinkage and selection operator (LASSO)—Cox regression analyses were performed to
identify the potential genes with diagnostic value for DLBCL. Single—sample gene set enrichment analysis (ssGSEA)
was utilized to calculate the scores of 28 immune cells of all genes which represents the immune cell infiltration
level. The gene signature was further validated using independent datasets from GEO.

Results: The functional enrichment analyses indicating that DEGs were strongly related to intracellular
process, transcription regulation and neurodegenerative disease pathways. PRPF8, JKAMP, SDHB, BUD31 and
BRI3 were considered as biomarkers for diagnosis of DLBCL, as the AUC were > 0.5, after Pearson correlation
coefficient, WGCNA and LASSO regression analysis. Data from GSE93272 were obtained for validation. After
validation, PRPF8, JKAMP, SDHB and BUD31 were the characteristic diagnostic genes for DLBCL. Immune cell
correlation analysis shows that effector memory CD4+T cells had the strongest correlation with the four diagnostic
genes.

Conclusions: We identified 4 immune—related genes to evaluate the diagnosis of DLBCL by comprehensive
analyses, which is helpful for precise diagnosis and immunotherapy for DLBCL patients.

Key Words Gene Expression Omnibus; diffuse large B cell lymphoma; weighted gene co—expression network

analysis; immune cells; immunotherapy
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Tislelizumab combined with gemcitabine and oxaliplatin for
extranodal NK/T—cell lymphoma failing L—asparaginase

Hailing Liu*' Kaiyang Ding’,Lixia Sheng’ Jie Ma’,Xiaohui Zhang’,Hongming Huang’,
Wei Shi’,Hongling Peng® Lei Cao',Wei Wu',Zhen He' Jianyong Li',Lei Fan'
1. Jiangsu Province Hospital, The First Affiliated Hospital of Nanjing Medical University
2. Department of Hematology, Anhui Provincial Hospital, the First Aftiliated Hospital of USTC
3. Department of Hematology, the First Affiliated Hospital of Zhengzhou University
4. Department of Hematology, Ningbo First Hospital
5. Department of Hematology, the Second Affiliated Hospital of Soochow University
6. Department of Hematology, the Affiliated Hospital of Nantong University
7. Department of Hematology, the Friendship Hospital of Ili Kazakh Autonomous Prefecture
8. Department of Hematology, the Second Xiangya Hospital, Central South University

Objective: Extranodal natural killer/T—cell lymphoma (ENKTCL) is almost always fatal after the failure of
L-asparaginase—based regimens. The present phase II, multicenter, single—arm study attempted to investigate the
efficacy and safety of the combination of tislelizumab with gemecitabine and oxaliplatin (Tisle~GemOx) in patients
with ENKTCL failing L—-asparaginase.

Methods: Eligible patients received Tisle—-GemOx as initial induction (gemcitabine 1 g/m2 on day 1, oxaliplatin
100 mg/m2 on day 1, and tislelizumab 200 mg on day 2) for 6-8 cycles at 21—day intervals. Responders continued
tislelizumab maintenance every two months for two years. The primary endpoint was the complete response rate (CRR)
based on the best response.

Results: As of February 2023, 32 patients were enrolled in our study. Approximately 90% of patients belonged
to the intermediate—/high—risk cohorts, and 31.2% had hemophagocytic syndrome. Among the 30 efficacy—evaluable
patients, the best CRR was 56.7% (95% confidence interval [CI], 37.4-74.5%), meeting the primary efficacy
endpoint. The best overall response rate was 70.0% (95% CI, 50.6-85.3%). With a median follow—up of 5.6 months,
the median progression—free survival (PFS) was 9.1 months (95% CI: 4.2 — not estimable), and the 6-month PFS rate
was 52% (95%CI: 32.6 — 68.3%). Subgroup analyses showed that shorter PFS was associated with previous lines of
systemic therapy =2 (P = 0.018), concomitant hemophagocytic syndrome (P = 0.030), and poor performance status
(P = 0.036). Eight of the 21 responders (38.1%) maintained remission for over one year. Pseudo—progression was
observed in three patients (10%). All 32 patients presented at least one adverse event (AE), with 17 patients (53.1%)
experiencing at least one AE of grade =3. The most common grade =3 AEs were lymphopenia (25%) and anemia
(15.6%). About 37.5% of patients had immune—related AEs possibly related to tislelizumab, with predominance in
grades 1-2 (91.7%).

Conclusions: Tisle-GemOx exhibits promising anti—tumor activity and manageable toxicities as a salvage
therapy for ENKTCL failing L—asparaginase. Further long—term follow—up is necessary to evaluate the durability of
the response with tislelizumab maintenance in this patient population.

Key Words Asparaginase; chemotherapy; extranodal NK/T—cell lymphoma; PD—1 blockade; hemophagocytic syndrome
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Molecular features possessed in the ctDNA reveal
heterogeneity and predict outcome in newly diagnosed
peripheral T—cell lymphoma

Wei Hua*1,]unheng Liangz,Haorui Shen',Hua Yin1,Jiazhu Wu',Yue Li,
Li \)Vzmg1 Jlanyong Lil,Jinhua Liangl,Wei Xu'
1. The first Affiliated Hospital of Nanjing Medical University, Jiangsu Province Hospital,
2. Nanjing Geneseeq Technology Inc.

Introduction: Circulating tumor DNA (ctDNA) has been proven to be a promising tumor—specific biomarker
in tumors, but its clinical utility in risk stratification and early prediction of relapse for peripheral T cell lymphoma
(PTCL) has not been well explored.

Methods: Here, using a lymphoma-specific sequencing panel, we assessed the prognostic and predictive
utilities of ¢ctDNA measurements before, during, and after first—line therapy in 41 Chinese PTCL patients.

Results: For the 41 patients, we obtained a total of 36 primary tumor specimens, 41 pretreatment blood
samples and 21 serial blood samples before and after first-line therapy. By the last visit in March 2023, the
median follow—up duration was 10.0 (range, 2.5-18.8) months. The clinical characteristics of the 41 patients were
shown in Figure 1A. All patients received CHOP-like regimen. The top 30 somatic mutations of tissue samples
were shown in Figure 1B. Pretreatment ctDNA (Pre—ctDNA) achieved an overall sensitivity of 81.3% (159/196) in
detecting variants verified in tumor, indicating that ctDNA is a reliable source for PTCL genotyping. In addition,
ctDNA allowed for the identification of additional 98 somatic mutations that were undetectable in tumor gDNA,
which demonstrated that ¢tDNA could overcome tumor spatial heterogeneity (Figure 1C). Pre—ctDNA burden was
significantly associated with clinical characteristics, including extranodal involvement (P<0.001), LDH levels
(P<0.001), age (P=0.047), B symptoms (P=0.038), stage (P=0.008) and IPI score (P<0.001) (Figure 1D). The ¢fDNA
fragmentome comprehensively represents both genomic and chromatin characteristics, therefore we explored the
relationship between pre—treatment ¢fDNA fragmentation pattern and clinical characteristics or early molecular
response in PTCL. Our results suggested that all samples had a more prominent mono—nucleosomal fragments
abundance (167 bp), whereas the samples of AITL and the samples with high IPI scores or non—CR in the mid-
stage of treatment had a more prominent shift towards shorter ¢cfDNA size (Figure 1E). Similarly, when we analyzed
the response to treatment, significant decline in ctDNA levels was observed at end of treatment (EOT) in patients
with CR compared with those who did not achieved CR (Figure 1F). Only the 4 patients with CR and EOT ctDNA
negative achieved continuous CR until now. Furthermore, high pre—ctDNA levels presented unfavourable PFS
(P=0.002) and OS (P=0.020) (Figure 1G). Multivariate cox regression analysis showed that high pre—ctDNA burden
(P=0.029) and TP53 mutation (P=0.005) (Figure 1H). Subgroup analysis showed that patients without these 2 risk
factors (Type 1) had superior PFS than the other patients with more than 0 risk factor (Type 2) (P<0.001) (Figure 11).

Conclusions: CtDNA is a promising noninvasive tool for prognosis prediction, response assessment, and early
relapse prediction for newly diagnosed PTCL.

Key Words ctDNA, PTCL
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Encouraging response has been achieved with chimeric antigen receptor T (CAR-T) cells in relapsed/
refractory B—cell lymphoma. However, the efficacy and safety of CAR-T cells in central nervous system lymphoma
(CNSL) are still elusive. Herein, we retrospectively analyzed 19 patients with relapsed/refractory CNSL, including
4 primary CNSL (PCNSL) and 15 secondary CNSL (SCNSL). After conditioning regimen of cyclophosphamide and
fludarabine, all patients received CD19, CD19/CD20 or CD19/CD22 CAR-T cell infusion. The overall response
rate of CNSL was 73.7% (14/19), and 10 (52.6%) patients achieved complete remission (CR), 4 (21.1%) patients
achieved partial remission (PR). With a median follow—up of 14 months, the median progression—{ree survival (PFS)
was 5 months, and the median Overall survival (OS) was 9 months. The patients with primary lymphoma had worse
Progression—{ree survival (PFS) than those with relapsed lymphoma (1.5 months vs 9 months, P=0.0468). The OS in
the patients requiring bridging treatment had a shorter OS than the patients without bridging treatment (5 m vs 11
m, P=0.036). Of the 14 patients with systemic tumor infiltration, 9 (64.3%) achieved the CNS complete response,
and 6 (42.8%) systemic complete response. Up to the cutoff date, of the 9 patients with the CR of CNS disease,
5 patients were still alive and 4 patients died. The CNS diseases of 5 surviving patients maintained CR status,
the 4 dead patients all died of systemic progression, of whom only one patient had the relapsed of CNS disease.
Of the 19 patients, 15 (78.9%) experienced grades 1-2 CRS, and no patient had grades 3—4 CRS. Neurological
events (NEs) occurred in 4 (21.1%) patients, with grades 3—-4 NE occurring in 2 (10.5%) patients. All the CRS or
NEs were manageable. The CD19-specific CAR-T cell-based immunotherapy appeared as a promising therapeutic
approach in CNSL, based on its antitumor effects and an acceptable side effect profile.

KA secondary central nervous system lymphoma, chimeric antigen receptor t cell, relapsed/ refractory,

immunotherapy, immune effector cell-associated neurotoxicity syndrome
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Efficacy and Safety of Lenalidomide, Anti—PD-

1Antibody Combined with Orelabrutinib or Rituximab

in the Treatment of Patients with Relapsed /Refractory
Diffuse Large B—Cell Lymphoma

Yuqing Miao*,Yongfen Huang,Can Chen,Lingling Wang, Yuexin Cheng,Hao Xu
Yancheng First People's Hospital, Yancheng, China

Background: Diff use large B—cell lymphoma (DLBCL) is the most common subtype of non—Hodgkin
lymphoma worldwide. Although most patients with DLBCL respond to first-line chemoimmunotherapy with R—-CHOP,
approximately 40% of patients will have relapsed or refractory disease. Currently, the second-line therapeutic
regimen is chemoimmunotherapy followed by consolidative autologous hematopoietic stem cell transplantation
(AHCT) for relapsed/refractory DLBCL (R/R DLBCL). However, the prognosis has remained poor. (Sawalha. J Pers
Med. 2021). Thus, discovering eff ective treatment regimens for patients with R/R DLBCL has become extremely
crucial. Recently, a combination regimen of lenalidomide, anti—programmed cell death protein—1 (PD-1) antibody,
and rituximab demonstrated a good effi cacy with an overall response rate (ORR) of 40% in R/R DLBCL (Sethi et al.
Blood. 2019). Activation of the Bruton’ s tyrosine kinase (BTK)-mediated B—cell receptor (BCR) signaling pathway
is a hallmark of DLBCL (Kapoor et al. Cell Death Dis. 2019). Orelabrutinib, a novel and potent irreversible BTK
inhibitor, has shown encouraging effi cacy with an ORR of 61.5% in combination with a new generation anti—-CD20
antibody MIL62 in R/R DLBCL (Xu et al. Blood. 2020; Thus, we assessed the effi cacy and safety of lenalidomide,
anti—PD- 1 antibody combined with orelabrutinib or rituximab in R/R DLBCL. Methods: This was a prospective,
multicenter, single—arm, open—label, phase II study (ChiCTR2200056256). Patients aged 18 to 75 years were
eligible if they had histologically confi rmed R/R DLBCL, an Eastern Cooperative Oncology Group performance
status of 0-2, adequate organ and bone marrow function, and survival time = 6 months. Eligible patients received
a combination regimen (21— day/cycle) of lenalidomide (10-25 mg, days 1-10, QD, oral), Tislelizumab (200
mg, day 1, intravenous), and orelabrutinib (150 mg, QD, oral) or rituximab (375 mg/m , day 1, intravenous). The

primary endpoint was ORR. Secondary endpoints included complete response (CR), progression—free survival
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(PFS), duration of response (DOR), time to response (TTR) and adverse events (AEs). Effi cacy was assessed using
Lymphoma Response to Immunomodulatory therapy Criteria (LYRIC, 2016). AEs were assessed according to the
Common Terminology Criteria for Adverse Events (CTCAE) v 4.0. Results: Between August 2021 and March 2022,
9 patients (6 males; median age, 73 years, range 65-76) were enrolled. Among them, 8 patients were non—germinal
center B—cell-like and 1 was unknown. Most patients had comorbidities (n=8, 88.9%), an Ann Arbor stage of III or
IV (n=4, 44.4%), International Prognostic Index (IPI) = 3 (n=4, 44.4%). All patients received lenalidomide, anti—
PD-1 antibody combined with orelabrutinib regimen, and the median duration of treatment was 5 cycles (range
3-6). Among them, 4 patients (44.4%) received a second-line therapy, and 5 patients (55.5%) received = third—
line therapy. Before enrollment, 3 patients attained a CR as their best response during the previous therapies. Eight
patients were included in the effi cacy analysis. The ORR, CR and median TTR were 87.5%, 25.0%, and 2.45
months (range 1.97-2.73), respectively. Among them, 3 patients completed 6 cycles of therapy with ORR of 100%
(Figure 1). The PFS and DOR were not completely mature due to the short follow—up period at the end of follow—
up. Eight (80%) patients reported AEs. The most common hematological AEs were anemia (77.8%), platelet count
reduced (55.6%), neutrophil count decreased (33.3%) and white blood cell count decreased (22.2%). Three patients
(33.3%) discontinued treatment due to AEs (atrioventricular block, n=1; rash, n=2). In addition, the most common
AEs were grade 1 or 2, and no grade 4 AEs. One patient died due to electrolyte disturbances and depression.
Conclusion: Lenalidomide, anti—PD-1 antibody combined with orelabrutinib or rituximab regimen is eff ective and
well—tolerated for patients with R/R DLBCL in this phase II study. This study provides a potential novel strategy for
the treatment.

Key Words Diff use large B—cell lymphoma hematopoietic stem cell transplantation lenalidomide

Tislelizumab orelabrutinib
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Avatrombopag for the treatment of thrombocytopenia
post hematopoietic stem cell transplantation

Meng Zhou* Jiagian Qi,Chengyuan Gu,Hong Wang,Ziyan Zhang,Depei Wu,Yue Han
The first affiliated hospital of soochow university

Background: Thrombocytopenia post hematopoietic stem cell transplantation (HCT) usually contributes
to poor outcomes with no standardized treatment. Eltrombopag and romiplostim can be feasible for post—-HCT
thrombocytopenia, but the use of avatrombopag has not yet been evaluated.

Objectives: We aimed to retrospectively analyze the efficacy and safety of avatrombopag treatment in a cohort
of sixty—one patients diagnosed with post—HCT thrombocytopenia in our clinical center.

Methods: Avatrombopag was initiated at 20mg daily, with a dosage adjustment to achieve platelet recovery to
>20 x 109/L independent from transfusion for 7 consecutive days (overall response, OR) or to >50 x 109/L free
from transfusion for 7 consecutive days (complete response, CR). Factors influencing OR and CR were studied
in univariate and multivariate analysis respectively. Within the follow—up, adverse events like myelofibrosis,
thrombosis and organ toxicities were monitored carefully.

Results: The overall response rate (ORR) to avatrombopag was 68.9% and the cumulative incidence (CI)
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of OR was 69.1%. The complete response rate (CRR) and the CI of CR were both 39.3%. The median days from
avatrombopag initiation to OR and CR were 21 and 25 days, respectively. An adequate number of megakaryocytes
before the initiation of avatrombopag was an independent protective factor of avatrombopag treatment for OR (hazard
ratio, HR=4.628, 95% confidence interval 1.92-11.15, P=0.0006) and CR (HR=4.892, 95% confidence interval
1.58-15.18, P=0.006). Avatrombopag was well tolerated in all patients with no severe adverse events.

Conclusion: Our findings suggested that avatrombopag can be optional for thrombocytopenia post HCT.

Key Words avatrombopag, thrombocytopenia, hematopoietic stem cell transplantation (HCT), megakaryocytes

(MKs)
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A novel treatment regimen of granulocyte colony-—
stimulating factor combined with ultra—low—dose
decitabine and low—dose cytarabine in older patients with

acute myeloid leukemia and myelodysplastic syndromes

Yun Ling*
The Third Affiliated Hospital of Soochow University, The First People’ s Hospital of Changzhou

Background: Older patients with acute myeloid leukemia (AML) and myelodysplastic syndromes (MDS) unfit
for intensive chemotherapy are emergent for suitable treatment strategies. Hypomethylating agents and low—dose
cytarabine have generated relevant benefits in the hematological malignancies over recent decades. We evaluated
the efficacy and safety of the novel treatment regimen consisting of ultra—low—dose decitabine and low—dose
cytarabine, with granulocyte colony—stimulating factor (G—CSF) in this population of patients.

Methods and materials: Patients aged more than 60 years with newly diagnosed AML/ MDS were enrolled
to receive therapy combined of 300 w g subcutaneously per day for priming, decitabine 5.15-7.62 mg/m2/d
intravenously and cytarabine 15 mg/m2/d twice a day subcutaneously and G-CSF for consecutive 10 days every
28 days. The study enrolled 28 patients unfit for standard intensive chemotherapy. The median age of patients was
68 years (range 60-83 years) and 20 (71.4%) patients harbored AML. The primary outcome was to evaluate overall
response rate.

Results: Overall, this novel ultra—low—dose treatment regimen was well tolerated, with 0% of both 4— and
8—week mortality occurrence. Objective response rate (CR + CRi + PR in AML and CR + mCR + PR in MDS) was
57.1% after the first treatment course. Responses of hematologic improvement (HI) aspect were achieved in 18 of 28
(64.3%) patients, 11 (39.3%), 12 (42.9%), and eight patients (28.6%) achieved HI-E, HI-P, HI-N, respectively.

Conclusions: Untreated elderly with AML/MDS were well tolerated and benefited from this novel ultra—low—
dose treatment regimen.

Key Words acute myeloid leukemia, low—dose cytarabine, myelodysplastic syndromes, older patients, ultra—

low—dose decitabine
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Analysis of the clinical characteristics and prognosis of
adult de novo Acute myeloid leukemia (none APL) with
PTPN11 mutations

Li Sheng*,Yajiao Liu,Yingying Zhu,Jingfen Zhou,Haiying Hua
Department of Hematology, Affiliated Hospital of Jiangnan University

Objective: Acute myeloid leukemia (AML) is a clonal malignant proliferative disease of the hematopoietic
system, characterized by a heterogeneous and complex genomic landscape. The increasing number of AML
associated gene mutations that have been identified using Next—generation sequencing (NGS) technology has
become an important basis for AML diagnosis, prognostic stratification and selection of treatment options. The
PTPN11 gene encodes a protein tyrosine phosphatase, which has been identified to play a key role in normal
hematopoietic cell development.The purpose of this article is to retrospectively investigate the incidence of PTPN11
gene and its associated gene mutations in de novo adult patients with acute myeloid leukemia (AML), and analyzed
its clinical characteristics as well as prognosis.

Methods: NGS technology has been widely utilized in molecular testing, particularly in the detection of gene
mutations in AML patients. This technology has the advantages of high throughput, high sensitivity and low cost,
thus providing a powerful tool to explore the molecular pathogenesis of hematological malignancy, guide clinical
diagnosis and treatment, and facilitate the integration of precision medicine. NGS and Sanger sequencing were used
to detect 51 gene mutations, and multiplex—PCR was used to detect 41 fusion genes from 232 de novo adult AML
patients. We predicted survival of newly diagnosed adult AML patients based on the results of their first induction
remission treatment. Using the Log—Rank test and Kaplan—Meier to evaluate overall survival (OS), and using the
Cox regression model to analyze multivariate analysis.

Results: In a cohort of 232 adults with de novo AML, 18 (7.76%) harbored PTPN11 mutations. Of these 18
patients, 20 PTPN11 alterations were identified, all of which were missense mutations in the N-SH2 (n=16) and
PTP (n=4) domains located in exon 3. Analysis showed that patients with PTPN11 mutations had significantly higher
platelet counts [98 (14,713.0) x 109/L vs 35.5(4.0,478) x 109/L, P<0.001] and hemoglobin levels [97.5(62,149.0)
x g/l vs 88.5 (33.0,142) x g/L., P<0.001] compared to those without. There were no significant differences in
sex, age, white blood cell count, and bone marrow blasts between the two groups (P>0.05). In the study of FAB
subtypes, PTPN11 mutations were mainly detected in M5 (n=12, 66.67%, P < 0.001), followed by M2 and M4
(n=2, 11.11%). The incidence of PTPN11 mutations in MO, M1 was relatively low, and there was no significant
difference between PTPN11mut and PTPN11wt patients (P>0.05). Moreover, of the 118 AML cases, the patients
with MLL-AF6 positive showed a higher frequency of PTPN11 mutations (P=0.018).18 PTPN11 mutations were
identified and were found to be accompanied by other mutations in 88.89% of cases, the most frequent of which
were NPM1 (44.44%), DNMT3A (38.89%), FLT3 (38.89%) and NRAS (17.2%) etc. Notably, PTPN11 mutation
had a negative impact on the CR rate in M5 subtype patients, with CR rate of 66.67%, compared to 82.67% in
PTPN11wt patients (P<0.001). However, no statistically significant effect of PTPN11 mutation OS was observed in

the whole cohort and age group (P>0.05). Further analysis revealed that there was no significant difference in OS

« B2 -



FEZR SR F ki R R A

between NPM1mut/PTPN11mut and NPM1mut/PTPN11wt, as well as DNMT3Amut/PTPN11mut and DNMT3Amut/
PTPN11wt patients (P>0.05). Multivariate analysis revealed that the proportion of bone marrow blasts =65.4%
was a factor significantly affecting OS in PTPN11mut patients (P=0.043). In conclusion, our findings suggested that
PTPN11 mutation was associated with lower CR rate in M5 subtype AML patients, while it has no significant effect
on OS when other mutations were present.

Conclusion: This study aimed to explore the clinical characteristics of adult PTPN11 gene mutation and
its impact on the prognosis of adult AML patients. It has been found that PTPN11 mutations are not limited to
adult AML, but are also associated with a range of hematological malignancies, such as Juvenile myelomonocytic
leukemia (JMML), Childhood AML, Myelodysplastic Syndromes and Acute B—lymphocytic Leukemia. In addition,
PTPN11 mutations have also been linked to the occurrence of solid tumors (e.g. carcinoma of the lungs, hepatic cell
carcinoma, breast, ovarian, gastric, and prostate cancers)and Noonan syndrome (NS). Furthermore, the PTPN11 gene
has been identified as a drug target for the intrinsic and acquired drug resistance of cancer drugs, which has
important implications for clinical treatment. PTPN11 mutations in our study were found to occur in 7.76% of adult
de novo AML patients (none APL), all of which were missense mutations, with exon 3 mutations being the most
frequent. Patients carrying PTPN11 mutations were more likely to be of the M5 subtype, and had higher hemoglobin
and platelet levels, as well as a lower CR rate compared to PTPN11 wildtype patients. Furthermore, the frequency
of PTPN11 mutations was higher in patients with MLL-AF6 positive AML. In addition, PTPN11 mutations were
most often present in conjunction with NPM1 and DNMT3A mutations, though these had no prognostic impact.
The percentage of bone marrow blasts ratio =65.4% was found to be an independent factor affecting OS for
PTPN11 mutated patients. Future research should expand the sample size to further explore the clinical value and
gene function of PTPN11 mutations, in order to provide a theoretical basis for future clinical prognostic stratification
and treatment.

Key Words Acute myeloid leukemia; PTPN11 mutations; Prevalence; Clinical characteristics; Prognosis
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THE STUDY OF SYNERGISTIC INHIBITION
OF AZACITIDINE COMBINATION IN ACUTE
MYELOID LEUKEMIA

Ziqi Liu*,Minggiang Chu,Helin Xiang, Ting Li,Jun Qian
Zhenjiang First People's Hospital

Purpose:The demethylating drug azacitidine (AZA) plays an important role in the treatment of acute myeloid
leukemia (AML), but the efficacy still needs to be further improved. This study was to explore the effects of
combining all trans retinoic acid (ATRA) on the biological functions of AML cells on the basis of AZA, and further
explore the effects and molecular mechanism of ATRA enhancing AZA inhibiting AML through studies in vitro and
in vivo.

Methods:AML cell lines (SKM1 and HL60) were treated with AZA in combination with ATRA to explore the
effects on cell proliferation, apoptosis, differentiation and cycle by CCK8 assay, methylcellulose colony formation,
Hoechst cell nuclear staining and flow cytometry. Real-time quantitative PCR (qPCR) and Western Blot (WB)
were applied to detecting the mRNA and protein expression levels of related molecules and analyzing their
significance. Subcutaneous tumor model were constructed to verify the effect of AZA enhanced with ATRA on
inhibiting AML by testing nude mice body weight, subcutaneous tumor volume and weight, and HE staining
of subcutaneous tumors. Transcript sequencing to screen out potential target molecules by the anti AML effect
of AZA enhanced with ATRA and verified by qPCR and WB. The expression levels of target molecules were
modulated in SKM1 cells to evaluate the effects of the modulated target molecules on SKM1 cells treated with the
AZA+ATRA group by cell functional assays.

Results:1. ATRA enhances the anti AML effect of AZA

In SKM1 and HL60 cells, AZA+ATRA can further inhibit proliferation by 23.17%(AZA+ATRA, 56.29 +
2.81 %; AZA, 73.27 £ 2.36 %; p=0.0028), inhibit colony formation by 51.80% (AZA+ATRA, 22.33 + 3.30;
AZA, 46.33 = 2.49; p=0.0012), promote apoptosis by 45.53% (AZA+ATRA, 33.67 = 1.70%; AZA, 23.13 =
1.56%; p=0.0030), block GO/G1 phase by 39.65% (AZA+ATRA, 56.00 = 1.63; AZA, 40.10 = 3.10%; p=0.0103);
In HL60 cells, AZA+ATRA can further inhibit proliferation by 21.40%(AZA+ATRA, 56.33 + 5.79 %; AZA,
71.67 = 4.38 %; p=0.0404), inhibit colony formation by 54.12% (AZA+ATRA, 29.67 = 3.30; AZA, 64.67 =
5.73; p=0.0017), promote apoptosis by 70.84% (AZA+ATRA, 38.32 + 3.70%; AZA, 22.43 + 2.11%; p=0.0062),
and block GO/G1 phase by 31.21% (AZA+ATRA, 59.70 = 1.26%; AZA, 45.50 + 2.30%; p=0.0063). In SKM1 and
HL60 cells, AZA+ATRA further promoted differentiation than AZA and promoted undifferentiated cells to undergo
apoptosis, significantly down—regulated the expression of proliferative molecules PCNA 80.68% (p=0.0078), 72.09%
(p=0.0092), CDC45 42.76% (p=0.0118), 74.87% (p=0.0146), MCM7 73.35% (p=0.0123), 29.63% (p=0.0222),
significantly down-regulated the expression of anti—apoptotic protein BCL-2 by 63.99% (p<0.0001), 42.22%
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(p=0.0048), MCL-1 by 33.40% (p=0.0007), 58.52% (p=0.0101), and up-regulated the expression of pro—apoptotic
protein BAK by 34.71% (p=0.0314), 76.07% (p=0.0120), NOXA by 31.80% (p=0.1547), 47.14% (p=0.0063),
activated caspase3 by 2.82% (p=0.5149), 54.26% (p=0.0252), and significantly down-regulated the expression of
cycle regulatory molecules CCNB1 47.37% (p=0.0009), 47.06% (p=0.0150), CCND2 58.43% (p=0.0082), 63.01%
(p=0.0073).

2. AZA+ATRA could further inhibit AML development confirmed in vivo experiment

ATRA promoted the anti AML effect of AZA in vivo, which caused a significant decrease in subcutaneous
tumor volume by 32.06% (AZA+ATRA, 330.91 = 79.89 mm3; AZA, 487.05 + 109.17 mm3, p=0.0274), a
significant decrease in subcutaneous tumor weight by 65.48% (AZA+ATRA, 0.184 + 0.009 g; AZA, 0.322 + 0.012
g; p<0.0001), and massive tumor cell necrosis were found by tumor pathology.

3. AZA+ATRA potentiates the anti AML effect of AZA by modulating STO0A8

Transeript sequencing revealed that the SIO0AS8 expression level in AZA treated SKM1 cells was up—regulated
by approximately 252.08% compared with that in the NC group. While AZA combining with ATRA could reverse
the increase in the S100A8 expression level caused by AZA and down-regulated by approximately 422.81%
compared with that in the AZA group. Validated by qPCR and WB, the SI00A8 mRNA and protein expression
level in the AZA group were up—regulated by approximately 52.49% (p=0.0001), 18.92% (p=0.0004), respectively,
compared with that in the NC group. The SI00A8 mRNA and protein expression level in the AZA+ATRA group
were down-regulated by approximately 68.56% (p<0.0001), 35.68% (p=0.0001), respectively, compared with
that in the AZA group. Further analysis using online databases found that high expression level of SI00A8 was
associated with poor prognosis in AML. Treatment of SKM1 cells with SI00A8 recombinant protein(the solvent is
RPMI 1640) revealed a decrease in apoptosis of approximately 19.60% in the AZA+ATRA group (p=0.0078), but
there are no significant differences between the AZA+ATRA group treated with RPMI 1640 in other functional
experiments. SI00A8 expression in SKM1 cells was knocked down with siRNA and the total apoptosis rate was
increased by approximately 61.87% (p=0.0004), 140.61% (p<0.0001) in the AZA+ATRA group compared to the
AZA and ATRA group, respectively. In SKM1 cells with SIO0AS8 being knockdown, the mRNA expression of BCL-2
and MCL-1 were down-regulated by approximately 24.23% (p=0.0175), 32.41% (p=0.0049), and the protein
expression were down—regulated by approximately 24.49%(p=0.0218) . 45.92%(p=0.0097), respectively.

Conclusions:AZA combined with ATRA can inhibit the proliferation of leukemia cells, promote apoptosis and
differentiation, and cause cells in GO/G1 phase arrested. SIO0A8 recombinant protein treatment can reverse the
apoptosis induced by AZA+ATRA, while knocking down the expression level of SIO0AS8 can further promote the
apoptosis induced by AZA+ATRA, suggesting that AZA combined with ATRA enhances the anti leukemia effect of
AZA by inhibiting the expression of SI00AS.

Key Words AZA, ATRA, AML, Combined medication, STO0AS
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Comprehensive molecular characterization of methionine

metabolism across hematological malignancies

Zi jun Xu*,Xiang mei Wen,Ji chun Ma,Yu Gu,Ye Jin,Pei hui Xia,Di Yu,
Jing dong Zhou,Jiang Lin,Jun Qian
Affiliated People’ s Hospital of Jiangsu University

Background: Methionine metabolism is a key metabolic process that mediates a nexus of cellular functions
and is increasingly identified as an indispensable component for cancer development. Recent studies have
provided novel and exciting findings showing that methionine metabolism could enhance the tumor-initiating
capability of cancer stem cells (CSCs) while impairing the tumor—suppressive function of CD8+ T cells through
regulating epigenetic reprogramming. As previous studies focused on a certain cancer type or a certain regulator,
a comprehensive characterization of multiple methionine metabolism—related regulators (MRGs) across cancers—
especially blood cancers—is still lacking. However, the limited availability of well-curated data for pan-
hematopoietic cancers provides challenges in performing such investigations.

Methods: Here, we curated genome—wide omics data comprising more than 10,000 samples across diverse
hematopoietic cancer types as well as 18 single—cell RNA-seq (scRNA—-seq) datasets comprising >380,000
cells from seven hematologic malignancies and our epigenomic resource, aiming to uncover the (epi)genomic,
transcriptomic, immuno—oncological, and clinical landscape of methionine metabolism-related regulators (MRGs) in
pan—hematopoietic cancers.

Results: We observed that acute myeloid leukemia (AML) had the highest overall alterations frequencies,
followed by acute lymphoblastic leukemia (ALL) and myelodysplastic syndrome (MDS). Using Hemap, we observed
lineage— and cancer—type—specific expression patterns of MRGs. Using meta—analyses, we showed that the
most significant prognosticators were DNMT3B, IL411, and EZH2 in AML, DLBCL, and MM, respectively. We
also developed a methionine score that defines stemness features and immunosuppressive microenvironment in
hematologic malignancies. This score could predict immunotherapy responses and treatment outcomes with pan—
cancer applicability.

Conclusions: Collectively, our results introduced a computational framework for studying regulators of
metabolism in blood cancers and paved the road for future analyses.

Key Words methionine metabolism; hematological malignancies; stemness; anti—tumor immunity;

immunotherapy
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Identification and Validation of Necroptosis—Related
Gene Signatures to Predict Clinical Outcomes and
Therapeutic Responses in Acute Myeloid Leukemia

xiangmei wen*,zijun xu,jichun ma,wei qgian,jiang lin,jun gian

Affiliated People” s Hospital of Jiangsu University

Purpose: Necroptosis is a tightly regulated form of necrotic cell death that promotes inflammation and
contributes to disease development. However, the potential roles of necroptosis—related genes (NRGs) in acute
myeloid leukemia (AML) have not been elucidated fully. We conducted a study to identify a robust biomarker
signature for predicting the prognosis and immunotherapy efficacy based on NRGs in AML.

Methods: We analyzed the genetic and transcriptional alterations of NRGs in 151 patients with AML from the
TCGA. Then, we identified three necroptosis clusters and three necroptosis gene clusters. Moreover, a necroptosis
score was constructed and assessed based on the differentially expressed genes (DEGs) between the three
necroptosis clusters. Finally, survival analysis, mutational analysis, and immune microenvironment analysis were
carried out.

Results: We found three necroptosis clusters were correlated with clinical characteristics, prognosis, the tumor
microenvironment, and infiltration of immune cells. A high necroptosis score was positively associated with a diverse
prognosis, immune—cell infiltration, expression of programmed cell death 1/programmed cell death ligand 1 (PD-1/
PD - L1), immune score, stromal score, interferon—gamma (IFNG), merck18, T—cell dysfunction—score signatures,
and cluster of differentiation—86, but negatively correlated with tumor immune dysfunction and exclusion (TIDE)
score, myeloid—derived suppressor cells, and M2—type tumor—associated macrophages. Our observations indicated
that a high necroptosis score might contribute to immune evasion. More interestingly, AML patients with a high
necroptosis score may benefit from treatment based on immune checkpoint blockade.

Conclusion: Our findings may contribute to deeper understanding of NRGs in AML, and facilitate assessment
of the prognosis and treatment strategies.

Key Words necroptosis; acute myeloid leukemia; prognosis; tumor microenvironment; immune infiltration;

immunotherapy
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ALOXS5AP is a new prognostic indicator

in acute myeloid leukemia

Xinyi Chen* Jiang Lin,Xiangmei Wen, Wei Zhao,Mingqgiang Chu,Yu Gu,
Haihui Huang,Qian Yuan,Zijun Xu,Jun Qian
LT H—ARER

Objective : To identify the expression and methylation patterns of ALOXS5AP in bone marrow (BM) samples of
acute myeloid leukemia (AML) patients, and further explore its clinical significance.

Methods: Eighty—two de novo AML patients and 20 healthy donors were included in the study. Meanwhile,
seven public datasets from Gene Expression Omnibus (GEO) and The Cancer Genome Atlas (TCGA) were
included to confirm the alteration of ALOX5AP. Receiver operating characteristic (ROC) curve analysis was
applied to determine the discriminative capacity of ALOX5AP expression to discriminate AML. The prognostic
value of ALOX5AP was identified by the Kaplan—-Meier method and log-rank test. It was further validated in
four independent cohorts (n=1186). Significantly different genes associated with ALOX5AP expression were
subsequently compared by LinkedOmics, and Metascape database.

Results: The level of ALOXSAP expression was significantly increased in bone marrow cells of AML patients
compared with healthy donors (P<0.05). ROC curve analysis suggested that ALOX5AP expression might be a
potential biomarker to discriminate AML from controls. ALOX5AP overexpression was associated with decreased
overall survival (OS) in AML according to the TCGA data (P=0.006), which was validated by other four independent
cohorts. DNA methylation levels of ALOX5AP were significantly lower in AML patients compared to normal samples
(P<0.05), as confirmed in the Diseasemeth database and the independent cohort GSE63409. ALOXSAP level was
positively associated with genes with proleukemic effects such as PAX2, HOX family, SOX11, H19, and microRNAs
that act as oncogenes in leukemia, such as miR125b, miR-93, miR—494, miR—193b, while anti-leukemia—related
genes and tumor suppressor microRNAs such as miR-582, miR-9 family and miR-205 were negatively correlated.

Conclusion: ALOX5AP overexpression, associated with its hypomethylation, predicts poorer prognosis in AML.

Key Words ALOX5AP; acute myeloid leukemia; DNA methylation; gene expression; prognosis
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Acute myeloid leukemia is an aggressive myeloid malignancy, characterized by rapid cellular proliferation
and generally high mortality. Due to the lack of a complete understanding of AML, its clinical outcomes are still
not satisfactory. In this study, we examined the function of the long non-coding RNA-HLA complex P5 (HCPS) on
AML by analyzing the clinical samples,TCGA data, and by shRNA-mediated HCP5 deficiency in vitro. Our results
showed that HCP5 is highly expressed in AML and is positive associated with poor prognosis, and HCP5 knockdown
was significantly suppressing AML cell line proliferation and inducing G1/S arrest in vitro. In mechanism, the
proteasome subunit beta type 8 (PSMBS8) expression was dramatically inhibited in HCP5 knockdown cells while
increased in HCP5 overexpression cells. PSMB8 was also highly expressed in AML and with poor prognosis.
Furthermore, HCP5 regulates PI3K/AKT pathway activation depending on PSMBS8. Our results showed a promoting
function of HCP5 on AML and may provide a compelling biomarker and therapy target for AML.

KA Long non—coding RNA . HCP5 . AML . PSMBS . PI3K/AKT pathway
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DNA methylation—mediated differential expression of
DLX4 isoforms has opposing roles in leukemogenesis

Jingdong Zhou*, Tingjuan Zhang
Affiliated People’ s Hospital of Jiangsu University

Background: Previously, we have reported the expression of DLX4 isoforms (BP1 and DLX7) in myeloid
leukemia, nevertheless, the functional role of DLX4 isoforms remains poorly revealed. Herein, we further determined
the underlying role of DLLX4 isoforms in chronic myeloid leukemia (CML) leukemogenesis.

Methods: DLX4 isoforms expression and methylation were detected by RT-qPCR and RT-qMSP in CML
patients. The functional role of DLX4 isoforms was determined in vitro and in vivo. The molecular mechanism of
DLX4 isoforms in leukemogenesis was identified based on ChIP-Seq/ATAC—Seq and RNA—Seq.

Results: BP1 expression was increased in CML patients with unmethylated promoter, but DLX7 expression
was decreased with hypermethylated promoter. Functionally, overexpression of BP1 increased the proliferation rate
of K562 cells with the S/G2 promotion, whereas DLX7 overexpression reduced the proliferation rate of K562 cells
with G1 arrest. Moreover, K562 cells with BP1 overexpression increased the tumorigenicity in NCG mice, whereas
K562 cells with DLX7 overexpression decreased the tumorigenicity. Mechanistically, a total of 91 genes including
79 mRNAs and 12 IncRNAs were discovered by ChIP—Seq and RNA—-Seq as direct downstream targets of BP1.
Among the downstream genes, RREB1 and SGMS1-ASI1 knockdown partially revived the proliferation caused by
BP1 overexpression in K562 cells. Similarly, hy ATAC-Seq and RNA-Seq, a number of 282 genes including 151
mRNA and 131 IncRNAs were identified as direct downstream targets of DLX7. Knockdown of downstream genes
PTPRB and NEATI partially revived the proliferation caused by DLX7 overexpression in K562 cells. Finally, we
also identified and validated a SGMS1-AS1/miR—181d-5p/SRPK2 competing endogenous RNA (ceRNA) network
caused by BP1 overexpression in K562 cells.

Conclusions: Our findings reveal that DNA methylation—mediated differential expression of DLX4 isoforms
BP1 and DLX7 have opposite function in leukemogenesis. BP1 plays an oncogenic role in leukemia development,
whereas DLX7 plays as a tumor suppressor gene. These results suggest DLX4 as a therapeutic target in anti—
leukemia therapy.

Key Words DLX4; expression; methylation; function; leukemogenesis
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OLFML2A overexpression predicts an unfavorable
prognosis in patients with AML

Xingxing Chai*
Department of hematology, the Second People’ s Hospital of Lianyungang

Background. Acute myeloid leukemia (AML) is a malignant clonal disease of the myeloid hematopoietic
system. Clinically, standard treatment options include conventional chemotherapy as well as hematopoietic stem
cell transplantation. Among them, chemotherapy has a remission rate of 60% to 80% and nearly 50% relapse in
consolidation therapy. Some patients have a poor prognosis due to the presence of unfavorable factors such as
advanced age, hematologic history, poor prognosis karyotype, severe infection and organ insufficiency, which cannot
tolerate or are not suitable for standard chemotherapy regimens, and scholars have tried to find new treatment
strategies to improve this situation. In the pathogenesis and treatment of leukemia, epigenetics has received attention
from experts and scholars. Objective. To investigate the relationship between OLFML2A overexpression and AML
patients. Methods. From the cancer genome atlas, researchers used the data of OLFML2A gene to analyze and study
the pan—cancer using R language, and then divided the high and low levels of this protein into two groups to study
its relationship with the clinical characteristics of the disease. The relationship between high levels of OLFML2A
and various clinical features of the disease was studied with emphasis on the relationship between high levels
of OLFML2A and various clinical features of the disease. A multidimensional Cox regression analysis was also
performed to study the factors affecting patient survival. The correlation between OLFML2A expression and immune
infiltration through the immune microenvironment was analyzed. The researchers then conducted a series of studies
to analyze the data collected in the study. The focus was on the relationship between high levels of OLFML2A
and immune infiltration. Gene ontology analysis was also performed to study the interactions between the different
genes associated with this protein. Results. According to the pan—cancer analysis, OLFML2A was differentially
expressed in different tumors. More importantly, the analysis of OLFML2A in the TCGA-AML database revealed
that OLFML2A was highly expressed in AML. The researchers found that high levels of OLFML2A were associated
with different clinical features of the disease, and that the expression of the protein was different in different groups.
Those patients with high levels of OLFML2A were found to have substantially longer survival times compared to
those with low protein levels. Conclusions. the OLFML2A gene is able to act as a molecular indicator involved in
the diagnosis, prognosis and immune process of AML. It improves the molecular biology prognostic system of AML,
provides help for the selection of AML treatment options, and provides new ideas for future biologically targeted
therapy of AML.

Key Words acute leukemia; myeloid; OLFML2A ; prognosis; multifactorial analysis
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Comprehensive analysis of ID genes reveals the clinical
and prognostic value of ID3 expression in acute
myeloid leukemia using bioinformatics identification

and experimental validation

Qi Zhao* jingdong zhou
Zhenjiang First People's Hospital

Background: Dysregulation of inhibitor of differentiation/DNA binding (ID) genes is linked to cancer
growth, angiogenesis, invasiveness, metastasis and patient survival. Nevertheless, few investigations
have systematically determined the expression and prognostic value of ID genes in acute myeloid leukemia (AML).

Methods: The expression and clinical prognostic value of ID genes in AML were first identified by
public databases and further validated by our research cohort.

Results: Using public data, the expression of ID1/ID3 was markedly downregulated in AML,
and the expression of ID2 was greatly upregulated in AML, whereas ID4 showed no significant
difference. Among the ID genes, only ID3 expression may be the most valuable prognostic biomarker in both
total AML and cytogenetically normal AML (CN-AML) and especially in CN—AML. Clinically, reduced ID3
expression was greatly associated with higher white blood cell counts, peripheral blood/bone marrow blasts,
normal karyotypes and intermediate cytogenetic risk. In addition, low ID3 expression was markedly related
to FLT3 and NPM1 mutations as well as wild—type TP53. Despite these associations, multivariate Cox regression a
nalysis revealed that ID3 expression was an independent risk factor affecting overall survival (OS) and disease free
survival (DFS) in CN-AML patients. Biologically, a total of 839 mRNAs/IncRNAs and 72 microRNAs were found to
be associated with ID3 expression in AML. Importantly, the expression of ID3 with discriminative value in AML
was further confirmed in our research cohort.

Key Words Keywords: ID; ID3; expression; prognosis; AML
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FEZR SR F ki R R A

IGFR—- 1l FHAEW 54 16f 1t B¢ Je R i SUP—-B15 1L 1)
B4 3e

ERA* REE, FW. G, FHH OOV, K
T A K 5 R 5 P

FAY: 5 A 52 20 i (drug—tolerant persister, DTP ) T ol s 2 R UtV ) 39 ot 7 ) B LA, T
IGF1-RYEDTPAT R A G E T . FRATTHUIGFR- 1A AEW =54 13K 28 BUTKIZ45 W) 5 172 Jé X Ph+ Sk
IR EL A0 6 P IS 20 B SUP-B1S ARARARIVERT, WSR2 G RE R TR 22, RAEA MBOCIER, 10
AR ILUEHLEL

Jivk: AEWSAT G2 Je Ab 3 SUP-B1S 4, Fbn SR 5 Je S AEW 54 1% SUP-B 1524 i 3
FAIEZA s W Annexin V/7-AAD XS 3t AR M AR AN LA TS ST SRRz SUP-B 154 A
AKT. ERK1/2FISTATASHERR K-8 A0 S i TR G510, JF A OGAR -5 38 B4 i ) b #ESUP-B15
i)

G 2 IRH VR A R 2 RE SR LI R SUP-B LS IO IG 58, BRI i, 2 B A2 4R
Ao AEW-541 525 X% SUP-B 1S4 i () & 58 AR T-JCHH 5200 5 AEWS41CA 0 T8 Je R si A i3 n
Annexin V+ZHMLLEH], 5% Caspase 3FIPARPIIYVIFISEII T AR s ER 0] . 35 JLAb B P E 35 JE SR24 XF
ERK 1/2FISTATS I BERR LA SRR AN HI/E T, XTAKT S473BERR AL AN T35 . STATSHI I 4 Ty 5
Jefit B R/ASUP-BISAf, {HERKAIAKTHIH B4 A AR .

2598 IGF1-RIMEIFIHE 50 L Je XFSUP-BISA L A& 4558 01 6 BUSEA/E ], STATS 8 632 41 /& W
256 eV E T FEEEHLH

ORAHT Phe+2 P I B 20 11 Mo T 2R S AT ol 70 25 s 52 T 5 R AR K R a2 44k 1

RASHE P78 A A PERE AR 13 v 8 1 A 2 L

st Hpx
TR —ARER

H . B2 PS8 R A I (acute myeloid leukemia, AML)FE 2 RASHE R 2828 (it ARAFIE K G TS Y
A

FrE. mek AR R AR ( next—generation sequencing, NGS ) K201 14855 H 22021452 A #1112 1804
AMLEE 43506 R IE I RAR, [T T RASHE IR 7AE 1) 40 F24 Je I RAFAE , S H By r b S
peaib A

S50 180BIAMLIRZE Y, RASHE ARG F A 28748 LU KU INRAS (14.4% ) . KRAS (2.2% ) .
FLT3-1TD (13.8% ) . PTPN11 (7.7% ) . KIT (5.0% ) . FLT3-TKD (3.8% ) . CBL (2.7% ) . 734
(40.6% ) AMLIEZ AT RASIHE FEAASCEE 5878 . NRAS/KRASHE K] 58 725 764 8 34 i A1) i 11 40 e 4k % B
D I HELH A LU 5] TRASIED B A R 3, 25 A% FE L (P<0.05) . NRAS/KKRASHH ZE4E 5
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LB H ok i 3 KA FHERE

CBLIE R 28754 i A e (r =0.287), TEAEFRAML (4E#A<60% ) g, RASH:N 248 Rl g 3 5 1y A 10
BATETELZME ( complete remission, CR ) | ok EAEERTE] ( progression—free survival, PF'S ) MR
if1] Coverall survival, 08 ) JCH 2257 (P>0.05) o FEZAFAML (4Fle>60% ) T, RASHEDIJALHA
B HIPEFS K OSE) I AR THF/E AR (P<0.05)

45 FEAMLEE T, RASHEIZAH N H WL, RASKEH AR S BE MG IRRR AL . J7RCH — e M
P, XEAEAMLA] e — R UG A RG> F 22 bRk

KHET APERER AL ; RASHEN; R85 Tila

A PERE AR 11 L5 48 ML 4 <4 i Lk A R AR HF Ak 3 B

it aE*
HEEBTH—ARER

H: ST AERER A (AML) 835 RWEHE #5878 (EMMs ) 1y A 2E 38 K LI PRAY
fiko

Tk EE20114E5 H 220214F2 1 T &z T4 — N R E B2 19 172619112 AMLIE 4 R A58 0
G0 AP B AR 428038 R IE AR T, [ 73T EMMs S35 19116 K 2 3224k, DA SR H
Fe25¥ (HMAs ) X HAELFRm

ER. 1T2BIAMLIEE P, 7100 (41.28% ) AMLIREEAEMMs, 2 IER 735N TET2 (14.53%,
25/172) . DNMT3A (11.63%, 20/172) . ASXLI (9.30%, 16/172) . IDH2 (9.30%, 16/172) . IDH1
(8.14%, 14/172) . EZH2 (0.58%, 1/172) . EMMs (+) BEAINE MLE AR TEMMs (-) B
(Z=-1.985, P=0.041) . EMMs5 K/E{EZAEAMLEEE T, S5NPM LR AR B 52 B AR 6 (1=0.413,
P<0.001) , 1MiS5CEPBAMNAS & W& A% (r=-0.219, P=0.004) . FEEMMs (+) AUTG P EHE
H, ATHMAsIARST I 58T DIt S i A e R A A2 1] (PFS ) (25.51H vs. 11.54H, P=0.019)
Ferffr A AERE] (0S) (270 vs. 125N, P=0.009) . [FIFEZEEMMs (+) MIZAFEAMLE S T, &
HMAsTbI 77 26 n] LU i B TR 7 PFS (18.51H vs. 41 H, P=0.017) KXH{708 (23.57H vs. 71 H,
P=0.012) .

4518 EMMsTEAMLAECAH UL, STHMAsHIAIT 5 58 AT DAMGE %R 15 S 2 AE AMLIR S AR 77
X FAMLA MARAIR T A — B

KT 2PERER TN ; FOWBHE BN 5 LW R, J7ak

55 Sy T i R M S
AEBN I N S PEAE AR 0 I v 0 0 A 2 L

MR Ik, XAL, Bi%, FRE
FEILTARER

F . SRR SRS R AR (AML) 2595 S0 i858 20 (CR) HAll/IMRIKIZ 83, o
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Hoiln /R B IS T N Bkl (MRD ) Bl RAFAE (A &k

Jid e IS H72016-202 1455 V1T R B B M iR RHIOTA 2635 937 I8 CR ELIL/ MR YK &2 HR #5757
BIAMLES , #HATEROIEA . s sl o AW (MICM ) Kide, 2 BRERU I 2%
(ELN) AMLEREEZRFR, /TG BRI WU PSS MBUE N R, 40 =600 E4F B E A
REM SZARiEILST (BFEECOGIFAr =241 . GIF EAE s BNt AR DI e AN 2245 ) AR B4R B R L H
FAL YA O RIATIAEFALIT s < 605 PRBEIRZS 1 HICHA 5 I A& E 1Y £ 35 SR FH 3+ 7 Ay ek
TIASEYT s £EA BCR-ABLELA LD TN Z BRI HIR (TKL) 3697, 78175 FALI7 I8 CRIG MR 1M/ Mg
PRGBS ], — 4N CRAEIM /MR 3 i, o5 — 41 CRAF /NS S IE H BN . AR X4
MRS BT R FHMRD, K0 R AR K 10-4, S HRELNFS B AMLAMFC-MRDITAL 9 (i 40.1%, =0.1%
JBAYE, < 0.1%MBAYE. HLASPAIMRDEERIR | PERI . AR . WIRAILH BUE D . A7 R Es: . BUs
YRR B2 R

g5 PHAAMLIE SALITIRCRIGSTHI B, /MK E i m & 3161, MRDFEEA2141, %
#:67.7%, IM/MRIKE ER260], MRDE 100, $5F12%838.5%; PidlBEH R, CREEMmM /MK
523 E AMLER Z 1 BIMER S FORAE M/ MK B IEH 4 (67.7%1038.5%, x 2=4.887, P<0.05) , P4LfE
07N I IR Y WS 2119 ey QN (104N 77 S G s = DL § e 5% 0 =l TIPS P WS WA R 9 = Y8
(P>0.05) .

WS AW E R HTE R /MR IR & B TRV AMLA Y IG KR L, AMLTES S4bY7 ik
CRJF I/ B 57K - 5 MEC-MRD A — @ A e, HORSZARIT i EE 52, SP12aT4Ess . H
B, PHSET A RO fEREE YR TC BAHSEHE . TR RN, o R B
(R, HATMAREA T T . JEITRN TR — 2P KA, KBV, #F—PR0HAE S
JPIBCRIG ML/ IR T 0% AMLA I AE A7 B 520

RHE T SMEREAR LA s /G U NR B AL

APESE & 1 23 TSR 2 Pk IR
LT 7 55 24~ 7 e /I e R G0N Py 1 i Pt i A L

MR A x . A4 $k
HILTARER

HE: T2 R P (AML) 3R 25 S 25 M1 (HMA) B A AR A7 SR P2 N S
6B B/ )V BE 995 (MR D) A4 TS T00 A1

ik BIEPESHT2016 4E1H 2202145 1 H LI ST REEBEGA 1R FHHMA 35050 =17
WERIRIT 043 FIPIHZAMLEEE TORE, RTINS BN RS YR FHZ 280 T i X4 AR (MFC) K
M HBEMRDAKE o ARIEMRDACER: E /0 34 . 7 1P REMRD 6 HAL(MRD-141) . 5%
I 2 A7 R JEMRD 5 L (MRD-24H) A K175 Ak 7 2 P RIS MRDAT AR B AL (MRD+4H) . HeAse 34 1A] Il
PRIRERAFAE 22 5 5 R Kaplan—Meierii il 43 50 5 M4 4108 JCiE R AE A7 (PFS)RUEAEAZ(0S) T 2k, L
R Fllog—rank K55 ; SRAHRIZEFZ N E Cox LU RSB 73 Hr OSH 52 K %

gE. 43f5 T, MRD-1 ZH1711(39.5%), MRD-2 #11415(32.6%), MRD+41245)(27.9%), 341E
PER ., AR, WI2EE AT R K . AAETTER . O FLER I SR K . BORIERL . WT1 %
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ki YO AVRIERS B A2 T I 25 e g2 B3 P>0.05 ), HiBETT 150 H (1-674>
HYo A7 B, 4301 FE R ALOSHHEI214H (95% CI154H ZARIAH]), NAPFSHHIHI2001 34
H 7 PESEFA 129 H (95%C19-184 H); MRD-1¥ 501242 L (P > 0.05 ); Hrr, MRD+ZH 87 PFS
] 54~ H (95% CI2A~H ZEAKF]), MRD-14H 154 H (95%C174~ H Z A ik5]), MRD-2410 184~ H
(95%CI114 A ZARKF]); MRD+LHAYHALOSHE RO A (95%C1740 A 2R 35F]), MRD-1 4 {7 OSH}
[EAIAE], MRD-2 4°H381H (95%CI384 H 2 ARILF]) . 2 HE CoxInlIH 4T /R A (HR = 1.080,
959%CI1.004-1.160, P =0.038 ). MRDAR# (MRD-1tMRD+: HR =0.125, 95%CI0.031-0.507, P =
0.004; MRD-2 tt MRD+: HR =0.146, 95%C10.037-0.577, P =0.006);& AMLEF OSHI ST R R 2 o
TR AMLE E HMABR SR A7 55 9097 ISR TR S MRDAS B AR5 AR AR 43ty ¥4
T2YTF G MRDAS R . 5 SIRTT7 ISR RS Rl MR DR 190 X AML A 25 s A S50 ¢ {8 8t
PRAYIE, PURHEIRAD, ABFRERREHATPES MR M Z KR 00 . ABFSEGT I R IS A2 I R B AR
% R HMA BEAEHIRLI T A S E AT RES MRD ARFEBARHE T Bar B %, o RN T E84E
e Z AT IAML B, fuI7 i asiisd, w2 IR 2 ik ST G Y% MRD /KPRG9 7

E 8

SREET MR, BERE, SRR, S UG

AR LA RE 2L T I 23 AR 28 1 Tk B I DA 5 i
L ZPQUESigi

HBIH, TR,
ST AR E B

HAY: datXiwis 2t BR g B ms (Acute Promyelocytic leukemia, APL) B & AEDSHIRE R
FEOE ARG N R AT 08, LS RDSHOCHI G R, 18 S0 R S AR T30, X FERAPL R ISET
RAAEEZ L,

Jridi: EHUAN20144E1 H 1H 22022412431 H, 7EVLHAE b AR EE BE R RHS G 7 1617112 APL
B, A BE T IE . AR BRI R . BRI AR L I Y R R il Sk A
#, HSPSS 24.0i 1750110, THECFERME FIGIEL (% ) SRR, THECRORHA [R] FeB Al b7 A AR
R KL g A Fisher B UIMEA L o (i Flogistic M43 HT, #E4T 2R 0T LA . DSS TR I E R R H
Kaplan-Meier E7750H71. P <0.05 8223 A G172 X,

ZER . TIBIRIZAPLERE , KAEDSUI2B], AKAEDSHIM], DSKEFRNI5.1%, 646]APLEHE
PARCR, TEGMAHIRFN94.4%, ABAPLEEFAFIEHEIET:, KBAGCR, HRHIRT-HH15.6%,
T G TR 3R B AR AERHIR YT i R b R B BT, BOAS A B B S AR AR AR R 90.1% . FRIA
FATR IR, WBCIE(H > 20 x 109/LAADS KA W FH5 (P < 0.001); @ EADSH LA H S T A
2 (P=0.003) , ZRAGIH2EEX(P<0.05), Mitkdl (P=0.724) | F# (P=0.228) | 5412
(P=0.172) . fKE¥ i (P=0.187) . ¥Ii2HAMMEITEL (P=0.386) . AMAIMN (548 ) F% B4k
MLt (P=0.931; P=0.763) . FEHEAE (P=0.405) ; FLERMIEE (P=0.527) XWAMIHRBIDS L A%

o, 2R THEIEE L (P> 0.05), ZHESITERFEHBMI=24ke/m2 (P=0.029, OR=3.323) .
WBCIAE > 20 x 109/L ( P=0.002, OR=4.909 ) ¥J-2DSIHyph 7 il [H £ .
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THE: LDSHM T APLEEAEF . 24097 5 FI4HEIE(E > 20 x 109/L, BMI=24kg/m2/ZDSHY A
SET A Z . Breccia3WF9E & FL, B (BMI: 25 ~ 30kg/m2) HIALE(BMI = 30kg/m2) i % &k A= DSHY KU i
FHN, FIESE T BMEADSHISh S fER I 2 . LeblebjianZ5 ik [FIBMUZ DS fG 6 [ 2, ARk AR
SR AKETHmE, XTAPLANMLYA T-AE S5 o [RIEHE R E AR LK T RS 51 R o -6 R iR
(PUFA, WIlFRAIEA DUMGTR ) AR RS 0 LB S, Sl DU AU gems k2 . Bk
PP AR, A i A R AU I, Ssie i 4 R ™ A o S8 A A S T W3 32 PR (PPAR) 4 P U
Meigshil, HEBEIRIALT I ZATRA, PR AR R L A8 B i, 1 EAPLANARAL T-H5
S RIRAS, (A3 R H S R AR ER BT

REET AR R ARI A s, SRR G, fERIRER, RERE, TG

T I 7L S /i Ba PR iRT — A E 2 L — B SCRK L )

Fmx, 3
N RARER

H 5 B i A S B B T R R A RE 40 (MDS/MPN-U ) I IREFFAE . TG 4M)2 . 12t
FARIT IR,

D5 BT T R L R B B LR T-20204E07 A Wi B9 LFIMDS/MPN-U SR & %k}, I
2JHHIRSCHR

giL. BEN61S B, LA IGIREHE R SL =R AT, W22 IMDS/MPN-U, SF3B1, BCR-
ABLP210¥B%, JAK2 VO17FFHM:, MRIEMDATS 432, BEMDAR 14, RHILSE, Ry TR
JIR TR A MRS, BT RS, BER TR

451 : MDS/MPN-UBHIGIKRRMEZH, BEMERRIRE . B4, AN Z . /MR, 2
I, A . 75 g R R s R AT | B RESRLR AN G 22 S RN RIS B, AR R A
(U Sre Z NGO EE I

RHET IR A SR LR AR B RENAEYEE ; MDS/MPN

MD ST EREERT FLE L 40y P 1) 55 Wi

>

Nanjing First Hospital

FH#Y: S MDSH ANk o s b BRI | RAL . AR, RdRAhxTEk . BRECGHIRY
SRR SNE, ARFEMDS TR B AR A AR )~ R P A 52

Jrik e Sr DS AREREASNE I, 7> B4 (PBMC) |, KPBMC BIF AL RPMI
1640 W, EFTEASFLIEEFRAUT, 76 37° C 1 5% CO2 WIMREEHRESR 3 /Nt , DA iF sz 4okt f . Bl
Ja, AENGEEARMIA] PBS YRRV LBR, WHEER FUZAIRAERN A 10% G0 . 1% HRR-HERR
R 100 ng/ml FAHA (th) M—CSFI) RPMI 1640 Ht—4557 TR, B3R He— IR, A0
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FIMDS B4, 25, 7ERiss P gHE S Tt —2 1 i 4 AR 534

gL XTRERN MDS F AN/ IIESS I R “RUE” MR SR BIE, BA W E25]. MDS
g N B EAR I 55 CD68 . CD86 Ml CD163, X1, MDS EWEZHI R 25 M2 HSCHFFE . 1t
Hh, MDS E W40 17 2 R BAHOCEE AR SR B e ( DFO, —FMERE A7) MR~ 3L XF
Bt sk S AN R SN . =S AL MDS BN LR B £ 5 M1 FHSEAYERE, X RIS
AT LABE DFO #4354

VS PITEFNSME R ZERAE AR IR i & AR FN Uk R e GV E . Ok B (R TE 2B, IR
W (TME ) 7 ke rhlid % ZoCHE BN . VR ORI 8oy, e i 8 0 23 32 )
WEAF S5 . StE BRI ) — D OGP E . BFOER W], BRI M7 & A A T R I
WEMZEYE, GIRTEIIRE ., SEAMIIGE. Hit, ARSI R T MDSE L 55 AE A2 A0
A%, HvE T I AR v A A T S AR

KT MDS, LWEAniE, A9t

IR X1 534 R A AEFLT3HR 7 HT 1 i v i/ H F 52

B, Hin, BE
AR FERAARER

Hi: QMR AME (AML) SR, EERE ., KBEAFRI, 1R LRGSR Z
LRl B AR VE TS FIIGYT o AR SR AT XFEMSHE IS 2 R 3 (FLT3 ) . B A bk U988/ 1 s 2
(BCL2) . SAPEMRM AN (IDH ) SR8 TR /N F 258t T R a7 B 58, AR 24 [n) i
PRERIZ S PR A80R A 35 TR (OG5 . AR B AR IR 2 1 IRt R & B R IRX L XF AMLAH R Y 520, -
SPHTIRX IAEFE M FLT3HIF) (FLT3i) HIFLT3NERRECE S (FLT3-ITD ) F s A/ E A & o3+ HLi

D 38 05 e A AU i IR TRX A M A0 bk, I 0 P siRNAZE AMLE- i )5 A 240 i
T IRIRX 12636, WESIRX LGS (1 s 40 ML A= 902747 0 (R dmam B se . e B, Zrfk . RIS
), DUSOWRT: . FRBIAHOCH IR M52 . it FE 1 00095 40 A EENC.G/INER SRR AR R, ik TR A%
B FEAET . B RETE R R AR | e A 5 55 T VR ISR IR X DA P 11 I 2 PR s i, o
FAZ B L TTYE MY ( ChlP-seq ) FBEIRX AN #L4>F-o ARIEPAMHIRE (1650 ) P JLFAML
AT FLT3i75 5B Je M U . 3 PR BE S 56 FA P 258052 50 70 BT TR X 1 635 00 35 B B Je Bt 11 1l
VERBIREm , FFRIT IR HEAE G 2 F AL

gL S FRIRX I HIKS62 . HLOOMIMVA—1 14134 5 AL V& TE i BE 71, (b dnp i T=, Jf4
SRR R | 21 R EPUIEAE U A AR S . FE AMLE B IS 4 P AR TR X 12 58 T i a2 44
HE o IRX 1T F IR HINCG/IN AR A s AV AR AR, HIMVA- 1140 BEUH 8 . IRX 1k 3Rk
AR B JE A T I FLT3-ITDZEAE (A s 40 MR T, B0 40 15 P RAR T B i, R385 35 3o Je X
MVA-1THHINCG/ N SRR AR Ml /e, /N RAE A

510 IRX 1 FRIBATTEARS MR Y A 5T IR T, TR #EFLT3-1TD 245 240 M % 5 3 i e i
JEpE

s

RHET BT AERER AL s S is R E N1 PMS—HERR & RIS e
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B2 2R L hLif ¥ CD 19— CART Ja /iR § ikt 5 BH i)
APEB bR A0 LT a5 1451

FHEx, AR FimdE, BRFA. RER. R dAnE. B2 BEF. BB
HMKF W F—ER

FIA: BNDTZ Bk 9t (Inotuzumab Ozogamicin, INO)AHE A CD22 FH LBtk LRI AT A 25 W) B
HOMARFHLT RE4R = B R MER S MBI LM 1 MR YT 58 R 2R (CRR) , ASSCHRGA1HICD19-CART
YEIT )G T NR B9k ( Minimal Residual Disease, MRD ) 2 FHA &P BIbk B 40 1 L5 B2 & 2 INOYRYT )G
MRDFFZEFIM:, BAETFARINOXTFMRDE FH I 2t ibk E 40 A 98 FE A 13RI T 7l e 2 4k

Tk BE, &, 215 @k, SRR A AT O B2, MHLEREA M E RN . AR
26.98 x 109/L, IMZLEF79¢/L, Ifil/MR12 x 109/L, AMNEIMEAE R JEIGAFHEGMELGI91%, SH8TE 4
JRALL, M ARKG I e 2/ . £ECD13, CD33+AYB-ALL. JefAAZ AR W5, A 4435
FEREAE, ZACKEEMIY . SH2B3 R ILTREEAZFHM:, 2W0h Stk A (1 s . 2019487 i 224
HEEBEA T Hyper—-CVAD T AR 5 L BIPR, J5 2KEeEtL, THUIERN, EHATZAFERKATIX
BEREERAYT ST IR FICR, MRD: 1.6%, Ja2k4h T H 2B EEA VP I 48 S Al i BpRs i 1 7 SR TURENRY T
ST 8 PN G SRS TR B TP AR R SR I, ILENRYT IR AR HFECR, (HMRDG A B, Stk
WIAAF, 201948 H B AT A b skt i T A0 M AS A, oM/ AR BIGVHD, 202147 H @ I & &
2, WAL RMRE AN S H15.6%, #ERBEERE, HA TIVPEIR)T R E &8 F4HR
WA G, WG R H S5 TG KR I (NCT04825496), 1FCART-1940M1 (FH: 1x 106/kg) JA4¥7, 4H
Jio [ 46 J5r CRS M 24% o [l 5 14 KR INH A B BEMRD I, o & 1 12 EWBETT, 202248 H B % nIE
BANGR, MRD:2.9%, R 2¢E Kk, WA ARKINCD225Ri5563.7%, 4T —HAWINOIGYT

(DI 0.8mg/m2, D8 0.5mg/m2, D15 0.5mg/m2) , {GI7 B EwEagl, WEBNGEEErE, TR
SR T K A 6, AR LN RN R A, TS AR, IR A RS I S e 2 R
MRD:2.68 x 10-5,

50 HENZBEFRSEMRDIAMES A, KPRk .

2. MRDFFZEFHMEFURNALLAYE & M A R TG, PAUBlinatumomab it F F¥6 7 MRD FH ME )
ALL, ZG R F B S FE K HIEEZCDI9-CARTIAIF G T B Kk, HA&HINO— G YT
JEMRDF B, #IEBIRKBEVIATIE], 7 PR E 28 A, 10 B & WA I7 45 R R TINOIRYY
MRDPFHMEALLIAT 8501 S 2 2, 3o T AR T8 22 A9 I PRS0 I A S .

ORART BUINGR 2R BT SINER Rkt R K AR S P IAR L 20 L
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LA R i AR AL FEZR

HOXA6 5 PBX2 4 [u] {1 E 2Pk 46 & 11w % 2 & i )
PR

AAbx, AR RBIE, AL, F4F. TAE. XF
wMTH AKER

H Y« #1TAJE & A6(homeobox A6, HOXAG) SR BANM - 1fiLs [7] J5 &% 5 K 71 (Pre—B—cell leukemia
homeobox transcription factor 1, PBXI)E‘J*HE’T’E}EH{EJ&%‘@%% H fl‘ﬂﬁ(acute myeloid leukemia, AML)iﬁEE]/‘J
VR B AR AL -

Jridk s WHE3OBIAMLIE S K306 15 X R, RHqRT-PCREZIMHOXA6FIPBX 113 AK - I 481t
P RIAACEA M . BT 1890 B 0 A A (lag-HOXA6 . flag-PBX1H1flag—-NC)4% J = THP- 141 ifd,
KLU A HOX AGFIPBX 1 Y AH H. 45 A0 o Ffsi-NC. si-HOXA6Fsi—-PBX 1544t ZTHP- 141
M, SERFE EPCRIEFIMHOXA6HIPBX ImRNAFIAIK -, Sy ENI (Western blot, WB)IEKMHOXA6F!
PBX 1 FAZRIE/KTe, CCKSRI 2t M4 5o 7K P U 245 M Bk Lo AR 24 1 SR, 200 M S0 1 S 30 G 4 o
TREST, Transwell#6 20 HUiZ 2858 77 .
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KHET HOXA6, PBX2., ZMERER i . AL

Risk factors associated with early death, disease relapse
and second primary malignancy in patients with newly

diagnosed acute promyelocytic leukemia

Hui Zeng*,Qi—Guo Zhang,Xiao—Yan Shao,Jie He,Bing Chen
Nanjing Drum Tower Hospital

Early death (ED), disease relapse and second primary malignancy (SPM) remain major challenges in the
long—term management of acute promyelocytic leukemia (APL). To a large extent to avoid poor outcome, it is
very imperative to prospectively recognize risk factors. Here, we performed a retrospective analysis of 174 newly

diagnosed APL patients with a median follow—up of 59 months. ED occurred in 9 patients, 7 patients had disease
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relapse, SPM were identified in 7 patients. Factors significantly associated with ED included worse ECOG
performance status (P=0.021); higher white blood cell (WBC) counts (P=0.008); prolonged prothrombin time (PT)
(P=0.001); higher lactate dehydrogenase (LDH) level (P=0.002); lower fibrinogen (P=0.001); higher proportion of
promyelocyte in peripheral blood (PB) (P=0.001); FLT3 mutation (P<0.001) and lower positive expression of CD117
(P=0.035). Disease relapse was strongly correlated with prolonged activated partial thromboplastin time (APTT)
(P=0.037) and higher positive expression of CD34 and/or CD56 (P<0.001 and P=0.012). No differences were found
regarding clinical parameters in comparison of patients with SPM and without SPM. In the multivariate analysis,
FLT3 mutation and lower fibrinogen level retained independent risk factors for ED, CD34 and/or CD56 positive
expression were independent risk factors for relapse. The complication of some clinical manifestations probably
had indication for ED, disease relapse and SPM. In conclusion, this study identified risk factors of ED and disease
relapse, which may be conducive to further guide risk—adapted therapeutic strategies in APL. Continued close
monitoring should be undertaken to allow early detection and intervention of SPM in follow—up after APL.

Key Words risk factors, early death, disease relapse ,second primary malignancy, acute promyelocytic

leukemia

Negative expression of CD117 predicted inferior OS
and PFS in acute promyelocytic leukemia

Hui Zeng*,Yi—Peng Ling,Hai—Bo Dong,Jie He
Nanjing Drum Tower Hospital

Limited information is available on the association between negative expression of CD117 and the survival
outcome of acute promyelocytic leukemia (APL) patients. In this study, we performed a retrospective analysis of
negative CD117 expression frequency and assessed its prognostic value in a series of 169 APL patients. The median
follow—up period was 63.0 months. Negative CD117 expression was found in 13 (7.7%) APL patients. No significant
differences were shown in baseline characteristics between CD117 positive and negative group. By contrast
with CD117 positive patients, the incidence of early death in CD117 negative patients was significantly higher
(P=0.023). In multivariate analysis, negative expression of CD117 was an independent adverse prognostic factor for
overall survival (OS) and progression—free survival (PFS) (P=0.040; P=0.030). This suggested that CD117 may be
considered to be used as a marker to guide risk stratification and prognostic prediction of APL.

Key Words negative expression,GCD117, inferior OS and PFS ,acute promyelocytic leukemia

- 87 -



Il‘

o
=t

LR S ek R A HmE

Predictive factors for hemorrhagic and thrombotic
events in patients with newly diagnosed acute

promyelocytic leukemia

Hui Zeng*,Yu Ben,Xiao—Yan Shao,Jie He,Bing Bing
Nanjing Drum Tower Hospital

Acute promyelocytic leukemia (APL) is often accompanied by profound complications due to
potential coagulopathy. Hemorrhagic and thrombotic events constitute the most common manifestations associated
with consumptive coagulopathy. Identification of clinical variables predicting outcomes is crucial to avoid or
decrease these life—threatening complications. Here, we conducted a retrospective analysis of 178 newly diagnosed
APL patients with a median follow—up of 61.0 months. 28 patients suffered from hemorrhage, with 6 deaths during
the first week of admission and 1 death within week 2; 15 appeared in week 1; 8 were noted within the second
week; 4 continued to develop within week 1 and 2; and 1 was observed within the third week. By multivariate
analysis, male(P=0.042), higher triglyceride level(P=0.008), lower platelet counts(P=0.035) and higher lactate
dehydrogenase (LDH)(P=0.029) were the most powerful predictors of hemorrhage, whereas prolonged activated
partial thromboplastin time (APTT) (P=0.024) and lower fibrinogen concentration(P=0.016) strongly correlated with
hemorrhage occurring in the first week. FLT3 mutation had a trend toward hemorrhagic mortality during the whole
induction and in the first week (P=0.092, P=0.053, respectively).11 patients experienced thrombosis with 2 deaths.
A positive expression of CD7 retained statistical significance for thrombosis (P=0.027). In conclusion, this study
identified the risk factors for hemorrhagic and thrombotic events, which may be conducive to further guide risk—
adapted therapeutic interventions, reduce the occurrence of thrombo—hemorrhagic disorders and to overcome the
adverse prognosis in APL patients.

Key Words predictive factors,hemorrhagic and thrombotic events,acute promyelocytic leukemia

Molecular characterization and prognosis of mutant
TP53 acute myeloid leukemia and myelodysplastic
syndrome with excess blasts

Kai Shen*,De—Yuan Hu,Zhi—Bo Zhang,Yu—Sha Guo,Feng—Hong Zhang,Su—Ning Chen
the First Hospital of Soochow University

Introduction: Myeloid tumors typically harbor TP53 mutations, which are linked to a dismal prognosis. There

are fewer studies on whether TP53—mutated acute myeloid leukemia (AML) and myelodysplastic syndrome with

excess blasts (MDS-EB) differ in molecular characteristics and should be considered as separate entities.
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Methods: Between January 2016 and December 2021, a retrospective analysis was done on a total of 73 newly
diagnosed AML patients and 61 MDS-EB patients from the first affiliated hospital of Soochow University. We
described a survival profile and a thorough characterization of newly found TP53-mutant AML and MDS-EB and
investigated the relationship between these characteristics and overall survival (OS).

Results: 38 (31.1%) were mono—-allelic, and 84 (68.9%) were bi—allelic. There is no significant difference
between TP53-mutated AML and MDS-EB (median OS 12.9 verse 14.4 months; p = .558). Better overall survival
was linked to mono-allelic TP53 than bi-allelic TP53(HR = 3.030, CI:1.714-5.354, p < .001). However, the
number of TP53 mutations and comutations were not significantly associated with OS. TP53 variant allele frequency
cutoff of 50% is significant correlation with OS (HR: 2.177,95% CI: 1.142-4.148; p = .0063).

Conclusion: Our data revealed that allele status and allogeneic hematopoietic stem cell transplant
independently affect the prognostic of AML and MDS-EB patients, with a concordance of molecular features and
survival between these two disease entities. Our analysis favors considering TP53-mutated AML/MDS-EB as a
distinct disorder

Key Words acute myeloid leukemia, molecular characterization, myelodysplastic syndrome with excess blasts,

prognosis, TP53 mutation
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DNMT3A enhances PTPN6—mediated phosphorylation of
VAYV3 to promote the progression of acute myeloid leukemia

Shushu Yuan*,Xiaohong Xu
Aftiliated Tumor Hospital of Nantong

Acute myeloid leukemia (AML), the fatal hematopoietic malignancy, presents itself as the most frequently
occurring type of acute leukemia among adults, with a significantly low survival rate. Despite the involvement of
DNA methyltransferase 3A (DNMT3A) in AML, the complexity of its role remains largely elusive, urging the need
for a more in—depth exploration of the underlying mechanism.

The current study, thus, sets out to investigate the intricate interplay between DNMT3A and protein tyrosine
phosphatase nonreceptor type 6 (PTPN6) and VAV3 in regulating AML progression. The researchers conducted a
series of experiments involving Western blot and RT-qPCR to evaluate the expression of DNMT3A, PTPN6, and
phosphorylated VAV3 in peripheral blood mononuclear cells obtained from pediatric AML patients and AML cells
NB4.

The team then took a step further by infecting NB4 cells with lentivirus expressing specific overexpression
or shRNA sequences, which was followed by assessing cell proliferation, colony formation ability, and apoptosis.
The researchers employed methylation—specific PCR (MSP) assay and bisulfite DNA sequencing to detect the
methylation of PTPN6 in NB4 cells and mouse spleen. Furthermore, the team examined the progression of liver
lesions and bone marrow hyperplasia in mice in vivo.

The team discovered that DNMT3A exhibited an upregulation, while PTPN6 showed a downregulation
in peripheral blood mononuclear cells from pediatric AML patients and AML cells, accompanied by activated
VAV3 phosphorylation. The researchers then identified that DNMT3A promoted the methylation of PTPN6, which
subsequently led to a downregulation of its expression, ultimately leading to the inhibition of cancer cell apoptosis
and the promotion of proliferation.

Interestingly, the researchers observed that knockdown of PTPN6 not only partially reversed the alteration
caused by silencing of DNMT3A, but also activated VAV3 phosphorylation, further emphasizing the intricate nature
of the underlying mechanism. Altogether, the study underscores a possible alternative therapeutic strategy for AML,
which involves the acceleration of AML progression by promoting PTPN6—dependent VAV3 phosphorylation.

Key Words DNMT3A; PTPN6; VAV3; Methylation; Phosphorylation; Acute myeloid leukemia

RIPK3 signaling and its role in different hypotype of AML

Yun Wang*
Zhenjiang First People's Hospital

RIPK 3 (receptor interacting protein kinase 3) is a key component of the necrotic body RIPK 1-RIPK 3-MLKL
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complex (mixed lineage kinase domain like) and is an inflammatory factor such as TNF- « , tumor necrosis factor o)
An important mediator of necrotic apoptosis (programmed necrosis) caused by infection. MLKL mediated necrosis
has little inhibitory effect on RIPK3 mediated leukemia. AML is maintained by leukemia initiating cells (LICs)
produced by pre leukemia hematopoietic stem cells and progenitor cells (HSPCs), carrying selected genetic changes
during leukemia development. The expansion of myeloid progenitor cells (CMPs) and short—term hematopoietic stem
cells (ST-HSCs) is a marker of disease enhancement, while RIPK3 can induce cell death in CMPs and ST-HSCs,
with anti—tumor effects. RIPK3 and MLKL have key tumor suppressive effects in various subtypes of AML, but not
all. In previous studies, the deletion of RIPK3 gene mainly accelerated the occurrence and development of FLT3-
ITD induced leukemia, while in most subtypes of acute monocytic leukemia, RIPK3 is expressed and activated in
the nucleus. RIPK3 signaling in these subtypes promotes leukemia progression by stimulating STAT3 signaling,
especially in HOXA+type AML cells. These studies indicate that the role of the RIPK3 signaling pathway in the
development and progression of AML is related to the subtypes and stages of the disease. The pro cancer or anti
cancer effects of RIPK3 signaling mainly depend on the balance between the produced cytokines and chemokines.
This article reviews the pathophysiological roles of RIPK3 gene in different subtypes of leukemia, as well as whether
the role of RIPK3 in the pathogenesis of AML is related to gene mutations, tumor subtypes, or developmental stages.

Key Words RIPK3 signaling; MLKL-independent signaling; leukemia
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Advances in drug resistance of leukemia BCL-2
inhibitor——Venetoclax

Mintian Ju*,Jun Qian

Aftiliated People's Hospital of Jiangsu University

Acute myeloid leukemia (AML) is the most common type of acute leukemia in adults. Introduction of
Venetoclax (ABT-199), a selective inhibitor of BCL-2, has advanced the treatment options for AML patients.
However, the prevalent use of Venetoclax comes with a new challenge of resistance, particularly in the relapsed/
refractory setting.The short duration of response and development of resistance remain major concerns.
Understanding mechanisms of resistance is pivotal to devising new strategies and designing rational drug
combination regimens. In this review, we will provide a comprehensive summary of the known mechanisms
of resistance to Venetoclax and discuss Venetoclax—based combination therapies. Key contributing factors to
Venetoclax resistance include dependencies on alternative anti—apoptotic BCL-2 family proteins and selection of
the activating kinase mutations. Mutational landscape governing response to Venetoclax and strategic approaches
developed considering current knowledge of mechanisms of resistance will be addressed.

Venetoclax (ABT-199) is an oral, selective antagonist of the B—cell lymphoma 2 (BCL-2), a key protein

modulating intrinsic (mitochondrial) apoptosis. Apoptosis is regulated and balanced by protein—protein interactions
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among BCL-2 family members. Different members of the BCL-2 family share BCL-2 homology motifs (BH1 to
BH4). Anti—apoptotic proteins (BCL-2, BCL.2A2, MCL-1, and BCL2L1 (BCLxL), BCL-w, BFL-1/A1) sequester
pro—apoptotic proteins by binding to its BH3 motifs. Pro—apoptotic proteins consist of BH3—only proteins and
effector proteins, BAK and BAX, which have BH1-4 motifs. BH3only proteins act as sensitizers (BAD, BIK,
HRK, NOXA) or activators (BIM, BID, PUMA) of apoptosis. BH3—only sensitizer proteins are unable to activate
downstream effector proteins (BAX, BAK) directly. However, they are able to “sensitize” cells toward apoptosis
by binding to BCL-2 antiapoptotic protein, releasing bound BAX or BAK or BH3-only activator protein. Upon
activation by bound BH3-only activator proteins, effector protein oligomerizes, leading to increase mitochondrial
outer membrane permeabilization (MOMP) and initiation of cytochrome ¢ mediated intrinsic apoptosis.

Venetoclax sensitivity is associated with genomic biomarkers such as IDH1/2 mutation,NPM1 mutation,ASXL1
mutation and so on.

Activation of intracellular signaling pathways by KRAS/PTPN1 or FMS-like tyrosine kinase 3 (FLT3) mutant
proteins is postulated to induce Venetoclax resistance. Genomic biomarkers were analyzed before and after treatment
with Venetoclax monotherapy. Three out of 14 patients with pre—treatment FLT3internal tandem duplication (ITD)
and 4 out of 14 patients with PTPN11 mutation failed to achieve bone marrow blast reduction, suggesting intrinsic
resistance to Venetoclax. In addition, a subset of patients at the time of relapse were found to harbor FLT3-1TD
and/or PTPN11 mutations not identified prior to therapy, strongly indicating the emergence or selection of these
mutations as secondary or acquired resistance.

In a recent report, BAX variants were found by deep sequencing performed on samples derived from AML
patients who relapsed after initially achieving remission with Venetoclax—based regimens, signifying acquired
BAX mutation as adaptive Venetoclax resistance. Reduced survival was also seen when BAX deficient OCI-AML3
cells were transplanted into the AML xenograft model. BAX deficient cells and xenograft model were resistant
to cell death induced by Venetoclax, MCL~1 inhibitor (S63845), or a combination of both. This is contrary to a
prior study which showed sensitivity of BAX knockout (KO) cells to a different MCL~1 inhibitor (AZD-5991) with
similar resistance to Venetoclax and BCL-2/BCL—xL inhibitor (AZD-4320). Hence, particular attention to BAX
mutant subsets is warranted in future studies to evaluate its impact on response to BH3 mimetics as single agents or
combinations.

Genome-scale CRISPR/Cas9 screening identified BAX along with TP53 and PMA1P1 (NOXA) as genes whose
inactivation confers Venetoclax resistance. Gene enrichment and protein—protein interaction analysis identified
these genes as an essential part of the mitochondrial apoptosis pathway. TP53 is activated by cellular stress and
functions as a transcription factor for genes controlling various cellular processes, including apoptosis and cell
cycle arrest. Several BH3-only proteins, including BAK, BAX, PUMA, and NOXA, are also TP53 target genes. As
expected, a lower level of BAK1, PUMA, and NOXA was observed in TP53 KO cells. Interestingly, transcriptional
changes were observed outside TP53 target genes with an increased ratio of BCL—xI./BCL-2, which may further
confer Venetoclax resistance in TP53 KO cells.

Current understanding of the mechanisms behind Venetoclax resistance identified in preclinical studies led
to the development of several combination strategies that have entered clinical trials, as summarized in Table 1.
Amongst these regimens, the combination of Venetoclax with FLT-3 tyrosine kinase inhibitors (TKls) is under
rigorous clinical investigation. In a phase 1b trial, the combination of Gilteritinib and Venetoclax reached an ORR of
90% in FLT-3 mutated R/R AML, with similarly high responses in patients who failed prior TKIs. Preliminary result

from the “triplet” with Quizartinib, Decitabine and Venetoclax is promising, with a composite response rate (CRc)
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of 69% and median OS of 7.1 months in the R/R setting, while median OS was not reached in the frontline setting.
Recruitment is ongoing for Quizartinib as Venetoclax “doublet” (NCT03735875) or “triplet” (NCT03661307)
therapy, and updated results are eagerly anticipated.

Triplets therapy may only be suitable for selected genomic subsets and may require Venetoclax’ s dose
adjustment to avoid prolonged myelosuppression. Adaptive sequential therapy is an attractive option. However, this
strategy requires sensitive molecular techniques for early detection of rising clone(s), which are not readily available
at the moment. Reliance on the limited targetable options further hinders its applicability. Hence, the most feasible
option currently is a “shot—gun” combo approach aiming at avoiding resistance through the rotating nature
of chemo— or immune—therapy agents with different mechanisms of action, aided by Venetoclax as a universal
sensitizer.

Key Words Venetoclax, acute myeloid leukemia, resistance, hypomethylating agents, Azacitidine, Decitabine,

BCL-2 protein

Distinct associations of NEDD4L expression with genetic
abnormalities and prognosis in acute myeloid leukemia

Minggiang Chu*,Jingdong Zhou
Aftiliated People's Hospital of Jiangsu University

Background: There is mounting evidence that demonstrated the association of aberrant NEDD4L expression
with diverse human cancers. However, the expression pattern and clinical implication of NEDD4L in acute myeloid
leukemia (AML) remains poorly defined.

Methods: We systemically determined NEDDA4L expression with its clinical significance in AML by both
public data and our research cohort.

Results: By the public data, we identified that low NEDD4L expression was correlated with AML among
diverse human cancers. Expression of NEDD4L was remarkably decreased in AML compared with controls, and
was confirmed by our research cohort. Clinically, low expression of NEDD4L was positively correlated with French—
American—British (FAB)-M4/M5, negatively associated with FAB—-M0/M2. Moreover, NEDD4L underexpression
was greatly correlated with normal karyotype, FLT3 and NMP1 mutations, as well as IDHI and RUNX1 wild-type.
The markedly association between NEDD4L underexpression and survival was also discovered in AML patients, and
was confirmed by another public cohort. Notably, hematopoietic stem cell transplantation (HSCT) greatly improved
the survival of AML patients with NEDD4L underexpression but not of those without NEDD4L underexpression,
which suggested that AML patients with low NEDD4L expression may benefit from HSCT but not for those without
low NEDD4L expression. Finally, a number of 1024 RNAs and 91 microRNAs were identified to be linked to
NEDDA4L expression in AML. Among the negatively correlated microRNAs, miR—10a was also discovered as a
microRNA that may directly target NEDD4L. Further functional studies revealed that NEDD4L exhibited anti—
proliferative and pro—apoptotic effects in leukemic cell line K562.

Conclusions: Our findings indicated that NEDD4L underexpression, as a frequent event in AML, was

associated with genetic abnormalities and prognosis in AML. Moreover, NEDD4L expression may act as an
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underlying marker in guiding the treatment decision between chemotherapy and HSCT in patients with AML after
achieving complete remission induced by induction chemotherapy.

Key Words NEDD4L; Expression; Prognosis; Acute Myeloid Leukemia
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WA 2t , W FFISH, PCRECRNA-seq, PABIIAETV6: : PDGFRBEXETV6: : ACSLOMUIETE.
YESL (55 12) (q315 pl3 ) MXMRE EEEX T S — AR T REE R B2, #54#PDCGFRB
FHERE IR TKIG S0, T XS HEATETV6: « ACSLOMR B X TKIBEA SR .

KT ETV6: « ACSL6, t (5:12) (q33;pl3) , AML, RNA-seq

W15 A PERE 2 P17 i e i 300 v ARy

HFM*, R, arHE. WER., KLE. THEG. KINA
BERTH ARER

HIX: HERVZAMERAZMEEINGE (acute myeloid leukemia, AML ) HEWSH 718 R A L
FART TS B R 520

Jridi: WE20234F01 H 220234F04 At i2 Tl L — A REBEI5HIRI2 AMLEE TR (9112
VNN ) AR TS B BRI R ZEMEARA, [RIIRISCEE 105 FE {2 A SEMEREAAE g 0] IR
4. $RIBGEMIDNA, NHI16S rDNAI PPk M 32 1808 I iE R (5 B LA, HUARAMLAE S (X IR
H R AMLEE AT 7 RS B I8 A 2E 5

5 1 WFTTH AR R MR FZ 08T, 0112 AMLE R i & e 5 55 R IR 2 A 45
RIS, AlphaZ ] AR (P<0.05) . SA0IT AT S A B IR AR L, AMLAR ALy R BRI i 7 3l T

B B TR, KB Shannondg HU% Simpsonds 0 WAL FALI 7 A4 (P<0.05), 2. #—Hiz HfUE
Wt RS, VI AMLE HARX £ RS I B W RS . TR E (23.2%) . SHitR i s
(16.3%) . WAFRFEE(13.5%). BIRHE(7.2%) . FEERAEE(6.1%) . FEIMAT RS (4.1%) . SUBFT R E (2.9%) |
e TR AT E (2.6%) . BEBRTHE (2.6%) . HERHE(2.2%). AMLEE LIRS 41 17 38 B AR X 2608 B i
FEEG . AEREEE (25.7%) . BUFFHEE (18.2%) . I8 H ERTEE (16.7%) . B4R R (14.5%) . s R0 R
(13.9%) . EHIRH)E (7.8%) . BIRFIE0.8%). BUSATHIE(0.6%) . AT HIE0.3%). & W K H#)E0.2%).
3. SPHTRIS AMLAL S g HE o FRA K AMLARE ALY 7 1 J5 M 1 B RF ARG E B I G 2422 5o SRR R A
AR AMLEEHI L, AMLALY RS A ER A Jw . AR A s 550 o AR 32 B i, WUk,
FEREJE | S0 TR AR = B A IR A, U T 17 i AF G =F 82 7E AMUL R 35 fb 7 R e 0 K B Bk 2 40
V1A (et R HE 2 18 3 PR AR (P<0.05) o 7 T 111 1 8 R X 2 B FE AMULER 35 A7 e Sk 300 A ke B o R 4 I8 3 T v
(P<0.05), JEFEALYT Ja B BRI 1 54k 7 A FLi2E S R GeiT2E 8 L (P=0.069), (EA T ke,

THE : ARWFFEEE R R AMLE W38 s AR vE W] AR TRt BR 4, fby7 S B I i 2 i —
RIS, JETECR A 25 (DUSAT AR . SRR g ) F TR IR (LFEAwE . MEREIE )
FEEREIN, Wt A AMLE E R ST 11 1) A [R] ik B i i e o S R AR IR A, B
BRI, A GIE R SAMLERG . 5407 IR DG I R AE A& A RO 7 3505 M (14 AH DG 14 K
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AT REFE LA .
T SRR Fe; E R ARSI

PEHYDNMT3A. FLT3 fil NPM1 Z7F 1)
Pl L SEPE 1 s AR I SRR R 28748 il ek ¢

MRpEEX . WA AR R BRAT. F4E
1. A REAKFWEFMNH AR ER A
2. AMKFWEE —ERE, T g g, AR A hE s LHT

H s A e i 5 A 3t 98 AR 150 X 5 A8 ] 9 i R 3R RN 05 AHOG . A BFSR iy B i 2 3R B A
DNMT3A . FLT3 Fil NPM1 587221 AML S5 Ml RAFAE IS

Tk AMFRIRVE 72598 F12Wi AML 8%, 45 148 £ AMLFLT3mutDNMT3Awt, 4844
AMLFLT3wtDNMT3Amut 163 45 AMLFLT3mutDNMT3Amut % 8528 i) R — 8 7 F1Sanger il 546 I
eI ZRAE . R AT AT I BHE SR 43HT AMLFLT3mutDNMT3AmutNPM Imut 3% A3 TA 15T

SEOL . X259 44 AMLERE AT o8 AR SAE MU E R AR DGR /b, 25536, DNMT3A %8745 5 FLT3-
ITD. FLT3-TKD Fl WT1 R A (p<0.001, p=0.034, p<0.001), {H15 NPM1, IDH2 I RUNX1 %
AELERASE (p< 0.001, p<0.001, p=0.013) . FLT3-ITD %875 5 NPM1 (p<0.01) 278 B E FA, HY
IDH2 ., FLT3-TKD Fl RUNX1 RAEMHEHEFR (p<0.001, p<0.001, p=0.035), [F]HHEHTDNMT3AFIFLT3 %748
) AT SR A R R B, A i S fr AT % . AMLFLT3mutDNMT3AmutZ 5% 79 CRR F1 ORR %
T AMLFLT3mutDNMT3Awt il AMLFLT3wtDNMT3Amut 41 ( CRR: 36.5% vs 54.0%, p=0.020; 36.5% vs
58.3%, p=0.022; ORR: 46.0% vs 62.1% , p=0.030; 46.0% vs 70.8%, p=0.009) . HE—H/rHitEA Al
DNMT3AZAER A FLT3-ITD B I R AFE, 45 R 878, AMLFLT3-ITDmutDNMT3A R882mut 41
AMLFLT3-ITDmutDNMT3A non-R882mut ZH 75 K ZE I R ERE %A BE 25,

AMLFLT3mutDNMT3Amut 4% A 0S Al PFS [t AMLFLT3mutDNMT3Awt 4% (0S: HR: 3.1,
95%CI: 1.8-5.0, p<0.001; PFS: HR: 3.1, 95%CI: 1.9-5.2, p<0.001) Fll AMLFLT3wtDNMT3Amut 21
BELR (0S: HR: 3.7, 95%CI: 2.1-6.4, p<0.001; PFS: HR: 4.1, 95%CI: 2.4-7.1, p<0.001) .
HE— AN DNMT3A 583825 80%F FLT3-ITD AML A 775500, HA DNMT3A R882 Z875 (K i
F L DNMT3A JE R882 Z&742 1 B # BA KM AEAERTH] (0S: 15.2 vs 4.0, p=0.042; PFS: 9.0 vs 3.0,
p=0.029) . Xf63 £ AMLFLT3mutDNMT3Amut 3550 0SB P 2R (14 BAE B /0 A 245 SR /R 4RI
IRYT SN . DNMT3A R882 5872 . NPM1 7B MILENAYTF LSS 0S MG, 2B rai R R HA
AT 86 AT Wl g s S I R . PRAENPM 1228 % FAMLFLT3mutDNMT3 Amut £ 111 PR
X, AMLFLT3mutDNMT3AmutNPM 1wt 251 OS 1 PFS B AMLFLT3mutDNMT3AmutNPM Imut i 4%
(p=0.049, p=0.014) . A, FATH T DNMT3A %78%F AMLFLT3-ITDmutNPM 1wt F1 AMLFLT3-
ITDmutNPM Imut BFAEFFIYFEN . Toie NPM1 SSARRS W], DNMT3A €748 1 AT b 2545 5 P 40 £8 5 1Y
HEAEITE] . FRATEIRFSE TP AMLFLT3mutDNMT3AmutNPM Imut B3 1943 L2400 5.9%., TN 143H7 T Beat
AML BAFIH117 44547 DNMT3A . FLT3 £ NPM1 78 B H IFRIAIE, 12 TAH RIS HOX KA
HIEH HI FIGEDEMC, I8 R85 5 5k I I A8 i

4590 WATLEATEAS T HAFLT3 . DNMT3A, NPMI1ZEAE[) AML 825 B PR A B AL R AE LA K %

- 104 -



FEZR SR F ki R R A

K, RBE TR 4L (2017 ELN4P)Z ) B =R A B E N BEf B E i a2 e X4, FLT3A
DNMT3AZRAS 2 [6] 7] REAFAE PRI it EARN , (EA s E— L S AR R
S FLZEAS | DNMT3A, FLT3, NPMI1, FiJ5, 2862 A

AR PR AR L v DB T 1K 4 4 2% e b
SR URIR AT PIE ST

My FUAR*
IAKFMEER

HAY . AN B A 365 4 2 s b Jy 28 5 HA AR R ALY T 5 32307 BAEWG 2 PEBE R H s
(AML) I IRY 73K

Jrid: BERRIRBE20184F1 ] 202342 H WA NG 852 i AT TR AMLER #2741 . HiL A &
BIRERRTT T R B s e b g N RIEEBTRE IR + 45 sahr,  1560) S5 E4EAs vahr 21 LA AR
I Ir%E, 1260), SrHr A 8 G DL O 5 R G i (CR+Cri) % . AL0S ., RYT ARG I AN B SO
S, R EH Il AR T R S TS L

G50 RFEBEVIEE R5.8~37. 70 H AL REVIES R 27.70 H o Uk BEDTZS R, A 1068 FH 1
W, Hrpdisvahi o], JEqeasmhiiaiay], Hrh iR sehidl (RARELNTUS 73)2: fa36]. e
B, a8l ) IBITIEASHIECR, 2035 Cr, AR4ER hid]l (RIBELNTUS 40)2 . ARfE26] . s,
FIESH ) IRITIE2HIACR, 2BACri, 4R SR ALIN e M (CR)F . A 58 25 (CR+Cri) B3 & T
e 7 s P (22 R I T2 X (P>0.05) AEZs sohi i) P S EFEI0S) M 134, AE4E % vidirdd
MR A0SR T80 H A AAE TG 25 5 R Ge i L (P>0.05). 276 3 i 2101 (4 s se 4 1 1461 Al
ez i i HAL106) H BL T A9 A AN ROV . PRALIERGY | I & A R F g 25 7 TG 1243 L (P>0.05)

S50 /N S BT AR I S A A SR A A AR SR AT 7 ZE X B AE WA AMLER 37 Il PR T 440 b 3 22
5, ARG, AR Rt — AR5 .

KT BAEAML, 42T

JEHERIR A ' B IR IRYY A JF CALRMITET2 R 1
P

FAMRFHBE—ER

EATBCR-ABLLF A 5 FICALR AR /- BB 3G AL MR ( MPNs ) JUIHEDL R0 22 (8] 19 5
B 5 Z2 AN HA 7T B8 P BUR F [RI H 30—Fh DL EMPN RSB S AT E . b, B BRI 3
(TKI) FIJAK/JAK2HHI FIBE A6 Y7 0 28 8 5 1 2 W RA S MRS R . IR T — 4 Rl i A7 7e
BCR-ABLIfl & AN . CALRFITET2R AR B, B 852 T8 AUTKUZ 188 Je FJAKL/TAK 247 il 71
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PRI R BEAIGTT . CALRZEZE . TET2287F . BCR-ABLIFHE AT 52 B A JE 18 Je 167 Ja s B 2%
IMCALRZEAE | TET25E7E MIBCR-ABL1BAYE 1 5C AW i CALRZEAZ BHPE . TET2B3 1 FIBCR-ABL1FA
PRI 5 R B A5 JE 32 JE R Al Je AL B IR YT IS AR AAAE o PR BTG 2 1 7 Je BUsR A CALR €% |
BCR-ABLI FH M i) 37 5 1T e K 5 T X6 JE ¥ 2 Je i 25 i CALR 2878 FH M BCR-ABL LB 1 s fie . TKURIS
AL R BB IRY T RN AF7EBCR-ABL1fl 5 3L I FICALR 228 I MPN 2 22 2 R

KHEF A BE AR, BCR-ABLIGIA LR, CALRZAS, JRigEE, FHolkie

A R P PR A0 L 1 M £ 2 5 R LRI R U AR

ISk RAT
FMKFHEE—ER

Atypical chronic myeloid leukemia (CML) is a rare BCR::ABL1-negative hematopoietic stem cell disease
characterized by granulocytic proliferation and granulocytic dysplasia. Due to both, the challenging diagnosis and
the rarity of atypical CML, comprehensive molecular annotation-based analyses of this disease population have
been scarce, and it is currently difficult to identify the optimal treatment for atypical CML. To explore atypical CML
genomic landscape and treatment options, we performed a systematic retrospective of the clinical data and outcomes
of 31 atypical CML patients. We observed that the molecular landscape of atypical CML was highly heterogeneous,
with multiple molecular events driving its pathogenesis. Patients with atypical CML had a low response to current
therapies, with an overall response rate (ORR) of 33.3% to hypomethylating agent (HMA)-based therapy. The
current treatment strategies, including hematopoietic stem cell transplantation (HSCT), did not improve overall
survival (OS) in atypical CML patients, with a median survival of 20 months. Thus, the benefit from HSCT and
candidates for HSCT remain to be further evaluated. Acute myeloid leukemia (AML)-like chemotherapy followed by
bridging allogeneic HSCT may be an ideal regimen for suitable individuals. The large—scale and prospective clinical
studies will help to address the dilemma.

FHEF Atypical chronic myeloid leukemia; Mutation; Treatment; Clinical outcomes.

g7 RRAE 20 FC sE MR 5 /0]t P B I
RIS S VESE AR I

FHEx, B, TWME. ALK BEFE. HOK
LARKFWEER

HE: PEO R B4R 4E5e (VEN ) BRGNP (ara—C) J7 RAER)2 SUERE R H M
(AML) 8RR 41

T 21 BILL BT RRVEN+/N il itara-C” Jr ZEKGIRIT IWRIHZAMLE R, HA4EIR73%
VEN {150 & 200mg 25—, A0SR BAT Bl 785 A 2355 S I 28— K2 400mg 4 H — 1K (quaque die,
QD) Ik, FRTP AR ZGIRE 10 ~ 14K ; /M ELara—C 10mg/m?2 KRS B2/ —k (every 12 hours,
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ql2h) , BITREAZETEI0 ~ 14K, TIRITHS AT I BER A, A sRAT D i Be ], NS R 10
K RZNWEIFRE14K,

40 210 E A IWIEZ TR SIRYT, 3BHEZ PRI AIRTT, W2 K T4 T3r Rk &ih
57 o TBITIEOWIATE 25 (CR) , 2L EIMLFS, 8fiAPR (#BAF2Ef# ) , WRIF AN % (ORR)
$4190.5% o 35BN ERAEG TR AT RSO T RR . LA (0S) 15, e A
(PFS) ARWsimz|, Hrp, W8J7RTAIHFFLT3-ITD . TP533E K 578 K ELN2017H @& fE 41 i 0S 2 S 4 G2
X, P<0.05, JAITHIGIFASXLL. RUNX1, NPM1. IDHE:H A0S HICG 2245, P> 0.05,
TRIT IR A AR BN BN, FE B 3~ A M MR AN R RN o 5 07 I R AL BE I ] S 26K, R4t
Sz LT 14K, i/ M/ F20 x 10 9/LE P B R TR

4596 FARVENEC S/l ara-C 7 RIAIT WIS AMLIE A B WA SCR 42 40k . 1697 RS IF
FLT3-ITD., TP53%:H %48 K ELN2017 & fE L RIZ AMUR ATl J5 2%, TP OSHEHE . 115 5 7 2RI 71
IZAMLIFANE K AR B A (8] SORLERA L/ MR /N T20 x 10 9/LEg a7 B ] o

AT YERFETE; R EBTREMI S ;. W12 SPERE &R (s

Innovative reduced—dose chemotherapy followed
by blinatumomab induction therapy for successful
management of treatment naive B—cell acute

lymphoblastic leukemia adults

Jing Lu*,Suning Chen
Soochow U

Part 1:

Aim: To evaluate the efficacy and safety of blinatumomab as induction therapy in newly diagnosed patients
with B=ALL receiving reduced—dose chemotherapy in real-world setting in China.

Methods: This is a multicenter, retrospective, observational real-world cohort analysis which included newly
diagnosed patients with B-ALL at four hematology treatment centers between December 2021 and October 2022
in China. All patients received 1-3 weeks blinatumomab in induction therapy. Before blinatumomab, all patients
had 1-3 weeks prophase treatment,including idarubicin, vindesine, and/or dexamethasone, which we defined as
reduced—dose chemotherapy (RDC). Efficacy outcomes included complete remission (CR) and MRD negativity.
Safety analysis included adverse events (AEs) including cytokine release syndrome (CRS) and neurological
symptoms. Informed consent was obtained from all the patients.

Results: Overall, 20 patients were enrolled. The median age of patients was 44 years (range, 8-92) and 12 (60%)
patients had a risk factor. The median blast burden was 82.9% (range, 20.5-98). At the end of induction therapy, a
complete remission rate of 100% was achieved after a median treatment duration of 25 days (range, 19-56); 17 (85%)
patients achieved MRD negativity (<1 x 10-4). AEs were reported in 12 (60%) patients; 56.3% AEs were serious
AEs (= grade 3) during induction therapy. No incidence of neurotoxicity or grade =3 CRS was reported.

Conclusions: In this first real-world study in newly diagnosed Chinese B-ALL patients, blinatumomab
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demonstrated significant improvement in clinical outcomes irrespective of poor risk factors status and the
pretreatment blast burden. This study successfully explored the dose balance between chemotherapy and
blinatumomab, which could help improve survival outcomes and limit chemotherapy—related toxicity in B-ALL.

Part 2:

Aim: To examine the efficacy and safety of reduced—intensity chemotherapy followed by blinatumomab
as induction therapy for newly diagnosed non—elderly Ph—B—ALL.

Methods: This was a phase 2, single—arm, multicenter, prospective clinical trial (NCT05557110). In this study,
35 newly diagnosed non—elderly patients with Philadelphia chromosomal negative (PH-) B-ALL are expected to be
enrolled and treat with 1 week reduced—intensity chemotherapy (IVP) followed by 2 weeks blinatumomab (Blina) as
induction therapy. Primary outcome measure is overall response rate (ORR=CR+CRh+CRi) for induction therapy.
Secondary outcome measures include the negative rate of MRD, treatment-related AEs, time of hematopoietic
recovery, EFS and OS.

Results: By the end of May 2023, 21 patients had been enrolled, and 20 patients are available for evaluation
of efficacy. No patient achieved ORR in the bone marrow evaluation prior to blinatumomab treatment. At the
end of IVP*7d+Blina*14d treatment, 90% of patients achieved ORR and MRD-. Of the 2 patients who did not
achieve ORR, 1 patient achieved CR and MRD- after 14d continued use of Blina. All 19 patients (100%) who had
completed induction therapy achieved CR and MRD-. A total of 23 AEs were reported in 18 (90%) patients, and the
proportion of severe AEs (= grade 3) was 31%; no Blina-related neurotoxicity occurred, and the incidence of CRS
was 45% (n=9), mainly (88.9%) grade 1-2; the median duration of neutrophil deficiency and platelet deficiency
during induction therapy was 8 days (range , 0-20) and 1 day (range, 0-18), respectively.

Conclusions: As of May 2023, 60% of the enrollment has been completed. Available data show that the RDC
sequential Blina regimen has a very high rate of CR and MRD negative, as well as a outstanding safety profile in the
initial induction therapy of first diagnosed non—elderly Ph—-B—ALL patients.

Key Words Blinatumomab, induction therapy, B-ALL

Myelosuppression—adjusted venetoclax plus low—dose
cytarabine salvage for relapsed/refractory acute myeloid

leukemia: a single institute experience

fang lei*,Xiaoming Fei,Lixia Wang, Xianqiu Yu,Wenping Lu,Yuanlin Yang
Affiliated Hospital of Jiangsu University

Background: Venetoclax (VEN) plus low—dose cytarabine (LDAC) is a low—intensity regimen for the treatment
of acute myeloid leukemia (AML). Compared with VEN plus hypomethylating agents (HMAs), the optimal schedule
and duration of VEN plus low—dose cytarabine (LDAC) has yet been determined.

Objectives: In this study, we aimed to employ a myelosuppression—adjusted approach to maximize the
treatment duration and efficacy of VEN plus LDAC for individual patients with relapsed/refractory (RR) AML.

Methods: A total of 16 RR—AML patients enrolled from October 2018 to January 2022 at a single institute
were included in this retrospective study. VEN was given at 200 to 400 mg orally every day, and LDAC was 10mg/
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m2 subcutaneously twice daily. The total duration of treatment was decided by BM examination at the end of week 1.
The primary endpoint was median objective response rate (ORR).

Results: Based on day 8 bone marrow results, 10 patients had 14—day and 6 patients received 10-day salvage.
ORR was observed in 11(69%) patients after cycle 1, including 4 complete responses (CR), 1 CR with incomplete
blood count recovery (CRi), and 6 partial responses (PR). With a median follow—up of 3.2 months, the median OS
in the whole cohort was 4.1 (0-9.5) months. The median OS was not reached in the arm with = CRi, and 3 months
(1.6-4.4) in the arm with < PR. The median PFS in the arm with = CRi was 22.2 months. Grade 3—4 hematological
(16 /16, 100%) and infectious (10/16, 63%) adverse events (AEs) were common during the first cycle, but their
frequencies decreased markedly in the subsequent cycles.

Conclusion: Our results indicated this myelosuppression—adjusted VEN plus LDAC a feasible salvage option
and had reasonable safety profile. Majority of patients tolerated a 14—day treatment and the response is generally
rapid in the responding patients.

Key Words Venetoclax; low—dose cytarabine; refractory/relapsed; acute myeloid leukemia

FEC S o VPR VR el S B JE TR 7 PR PG PE 11 it P 9T Y
i ACS ¥ R4 Ak S W

FEEX LET WER A%
BRI —ARIER

5 MR ERENE M (CML) Ry ARAS M1 i T 20 MR o R, & —Fh 2 B T 40 M i 18 M
Bl A P R, T S ol R BRI R R (TKT) 259 SRR A A A e M . BRI SR e
— PP [ R BB T ACTK, RS S DR e B A Sk A2 etk C A I RIS rh A8 2E L, AR
MR R ARG IRIE I A 2 o G, FRATTIRIT T FCSH e [ H B R 9 2 2 AE A8 P R T 1 il
MM (CML-CP ) B3 TP I R T 8504 42

H e PP B 55 v el 7= FE A 7 R 5 25 Je 12 M B 1 1 I 2 M3 ( CMIL-CP ) R I AR 73
KA ek

J7iE: WCHE20204FE 1 H 220224F9 H 2 THEL 28— A R B2 Bt B2 R 3l it 27 — A R B& B 1 9 5497
124 CML-CPIf- 4257 [ 7= ik iR 360 S5 8 JE 37 SR IO R ERL UEA T R BUPE IR 9T . 9581 12 P B 1 a3
(CML) BHE 326 e Wi 85, 63611452 S e e N H4abyT . 0973, 62 H )G, 17l
2 ANMLSAL RN AT A 2RI AT A S B SR TR YT CML-CP AR I AR 7 A4 A B2 4

G0 ARG OSHIEE T, BAES3HI, Lotkdef], hAAERST (19-78) %, 2161 E A
HAGIHRE, WP fh R BRI R E & . BERIT3IN AR, B2 (CHR) R
$988.9%., 3. 6FII2ANHMF, SEMiBfE: (CCyR) AR MH51.9% ., 57.5%H66.7%., FE/rT
% (MMR) D& ZRFER RGN, 3. 6FI124H B 53315 5125.9% . 41.0%F154.8% . FEAS RN A 1L
SEREVERAR MR AT E , IR BN AR I-TV AL MRS D . #5000, T 20 s 10 2% 2 03 1)k
42.9% . 38.9%M126.3%. ARMB A R WAKRDCNIETE (11.6% ) . HIIREMF (8.4% ) | F92 KIREENE
(63%) . HFOWBEME (53%) . HETTWIAE (4.2%) . B0 (3.2%) o BEAEPFSERMOSH
I31492.6% (88/95) . 93.7% (89/95) .
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5. ESCH R E R S T4 CML-CPE -, Pt TS, nRAEE
P BRI T2 G T CML-CPREF ) — = ARy PRI LA G IR 788 A 1
ARG IHE R CML-CPEE IR I 4RI R A2

RHEE E; WSS BRSO IART AL B

B85 R 2 PEE AR 1 I £ Bl I DR
551 AT GRS

EREX BMER. KA. THP, A%, Tk
EETH-ARER (GREHRFHBRELSE —ER)

HEY . iz g & - A 2 E8E R H I ( Core binding factor—acute myeloid leukemia,
CBF-AML ) B BIGREAE . Afflist i . PEREIEH AR | BeiRS 5447, BITCBF-AMLAERESEA
RAF G WG AN, w15 MCBF-AMLE A BUG BT e E, A8 S CBF-AMLEE MR
7 . IS SRR

Jrik: WUER20124E 10 H 220224 12  FE L 8 — N RBEBE 5 3l i 28 — AN R EEBe iz 19 13741
CBF-AMLAFIGR TR (FEFRLARIE . Q@R B FAE . RS ) o I BEIRITE 5
2R (CR) B, FRHKaplan—Meier 4t 77 RECIT EE BAEAA (Overall survival, 0S) 5T6&E &4
eai| ( Relapse free survival, RFS) ; KRR ML N F Cox M M CBF—AMLE # OSFIRFSH A

258, 1. 137H|CBF-AMLER # /3 RUNX 1-RUNXIT1 (931 ) S5CBFB-MYH11W/~V.4H (4449 )
RUNX1-RUNXITIZHCDS6BHEZR (42.5% ) %CBFB-MYH114H (17.1% ) W5 (P < 0.05) ., RASHE
ASYECBFB-MYHI 14 i & % (43.1% ) 3RUNXI1-RUNXITIZH (16.1% ) ¥, 2.5 DNMT3AZE S
FIWT1 248 A I CRAF AR RAS A W BRI, 43 31°835.7% vs 64.2% (p = 0.04) Fi116.6% vs 68.0% (p <
0.001) . 3. HIERASHAMIL, AIFKIT, ASXLIFIDNMT3AZEE 35 1y rh (1 0SH B E 455, 7351418.6
NH vs33.60H . 1154 Hvs 3090 H . 1701 Hvs 33,610 H (p < 0.05) 5 AIFDNMTIAZRAE B E K
FIRFSBESRL, 7006.51 Hyvs 314 H (p < 0.05) o 4. BHREFEZHE R4 R TR KITZRAZF
WT 15225 CBF-AMLE & OSHY A7 fE R [ 2, DNMT3ARAS &M CBF-AMLE Z RFSHI 7 fE K A

58 1. FERDNMT3A LR 2848 FIW T 1 R 2848 (R 35 I CRABEAE R AR T W IR 2. KITHIWT13E
IR 275 S-S I CBF—AMLER 5 OSHY A S7 G H 2, DNMT3AJE K 28 A8 JE 5 CBF - AMLAR & RS2t 7. G K6

KT AMERER AN ; O E T RERA; His
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Study on the features and landscapes of immune
microenvironment and the mechanisms of difference in

immunotherapeutic response in acute myeloid leukemia

*% 7]‘(/‘\ N /—£ N )'LA
ARKFEFEREZBER

Immunotyping has been reported to be suggestive of the comprehensive tumor immune microenvironment
(TIME) status in multiple cancers, which also has a close relationship with immunotherapeutic response. However,
its clinical significance in acute myeloid leukemia (AML) is still unclarified. Hence, the present research attempted
to distinguish TIME subtypes of AML, aiming at establishing an immune landscape to select proper patients for
immunotherapy. Firstly, we identified five TIME subtypes (IS1-IS5) AML by using ConsensusClusterPlus package,
which were consistent in TCGA and GEO cohorts. Then, we found distinct clinical, molecular and immunogenetic
features of TIME subtypes. IS4 showed immune response—activated phenotypes, which was also associated with
second—best survival in comparison with other subtypes. IS1 and IS5 tumors were immunologically cold, which also
had a relationship with lower tumor mutation burden. In addition, immune landscape characterization unraveled the
immune heterogeneity among patients with AML. To summarize, our study suggests EGFR, IL17A, FGR, CD247,
CDS8A, 1122 were potent TIME-related prognostic factors and CD1D, FGR, ACKR1 were immunotherapeutic
response biomarkers for AML. Moreover, patients with IS4 cancer are proper candidates for immunotherapy.

FHEF immune microenvironment AML
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A rare case of coexisting Waldenstrom
Macroglobulinemia and B—cell acute lymphoblastic
leukemia with KMT2D and MECOM mutations

Lingling Wang*,Yuexin Cheng,Hao Xu,Yuqing Miao
The First People” s Hospital of Yancheng, The Yancheng Clinical College of Xuzhou Medical University

Background: Waldenstrom Macroglobulinemia (WM) is a rare and indolent lymphoma of B-cell origin
characterized by elevated monoclonal IgM, with MYD88L265P mutation and CXCR4 mutation as common molecular
alterations. B—cell Acute Lymphoblastic Leukemia (B—ALL) is clinically heterogeneous, characterized by abnormal
proliferation and aggregation of immature lymphocytes in the bone marrow and lymphoid tissue. WM and ALL are
hematologic malignancies of B—cell origin with completely different clinical manifestations and biological features.
KMT2D and MECOM mutations are very rare in ALL and usually indicate poor disease prognosis. The coexistence
of WM and ALL with KMT2D and MECOM mutations have not been reported. Case presentation: A 74—year—

old female patient was diagnosed with WM in July 2018 and received four cycles of chemotherapy of bortezomib
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and dexamethasone. In November 2018, she received immunomodulator thalidomide as maintenance therapy.
In November 2020, Bruton’ s Tyrosine Kinase inhibitors (BTKi) has been introduced into the Chinese market
and she took zanubrutinib orally at a dose of 80 mg per day. The disease remained in remission. In December
2021, she presented with multiple enlarged lymph nodes throughout the body. Bone marrow and next—generation
sequencing (NGS) suggested the coexistence of WM and B-ALL with KMT2D and MECOM mutations. The patient
was treated with zanubrutinib in combination with vincristine and dexamethasone, after which she developed severe
myelosuppression and septicemia. The patient finally got remission. Due to the patient’ s age and poor status, she
refused intravenous chemotherapy and is currently treated with zanubrutinib.

Conclusions: The coexistence of WM and B-ALL is very rare and has not been reported. The presence
of both KMT2D and MECOM mutations predicts a poor prognosis and the possibility of insensitivity to
conventional treatment options. BTKi achieves its anti—tumor effects by inhibiting BTK activation and blocking
a series of malignant transformations in B—cell tumors. In addition, it also acts on T—cell immunity and tumor
microenvironment. Combination therapy based on BTKi may improve the prognosis of this patient.

Key Words Waldenstrom Macroglobulinemia, acute lymphoblastic leukemia, B cell, plasma cells, IgM,
MYDS88, KMT2D, MECOM
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A Novel Three—Gene Based Risk Signature for
Predicting the Prognosis in Acute Myeloid Leukemia

Qiuni Chen*,Chuanyang Lu,Yue Chen,Shandong Tao,Chunling Wang,Liang Yu
The Aftiliated Huaian No.1 People's Hospital of Nanjing Medical University

Objectives: Acute myeloid leukemia (AML) is the most common acute leukemia. Recent studies found that
cytogenetic heterogeneity plays an important role in the prognosis of AML. This study aimed to identify molecular
markers associated with the overall survival (OS) of AML patients.

Materials and methods: Gene expression and clinical data of AML patients from the TCGA database were
obtained via the UCSC Xena repository. The normal bone marrow samples were obtained from GTEx database and
microarray data were obtained from the GEO database. In the TCGA dataset, prognostic differentially expressed
genes (DEGs) were identified by comparing gene expression between AML patients and normal tissue. Least
absolute shrinkage and selection operator (LASSO) cox regression analyses were performed to develop the prognostic
risk model. The independent prognostic value of the risk signature was evaluated using Kaplan—Meier and
multivariate cox regression analysis. The gene signature was further validated using independent validation datasets
from GSE37642.

Results: Totally, 3 DEGs were individually associated with OS of AML patients after univariate analysis.
LASSO cox regression analysis was performed to construct a prognostic risk model and finally 3 DEGs, including
MPO, GPX1, CD74 were selected to construct the risk model. Then, the prognostic model was validated using
the Gene Expression Omnibus (GEO) dataset. The results of univariate and multivariate cox regression analyses
demonstrated that the signature was an independent predictor of OS in AML patients (P<0.001, HR=2.906,
95%CI 2.032-4.156; P<0.001; HR=2.308, 95%CI 1.563-3.408).Conclusions: We established a novel three—
gene based predictive risk model for AML patients, which is helpful for precise risk stratification and may also the

individualized treatment options of AML patients.

Key Words Acute myeloid leukemia (AML); prognostic model; TCGA; GTEx; GEO
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Pathological role and clinical significance of KDMG6A in

myeloid neoplasms

Ziqi Liu*,MingQiang Chu,HeLin Xiang, Ting Li,Jun Qian
Jiangsu University Affiliated People's Hospital

Lysine demethylase 6A ( KDM6A ) contributes to the growth and development of normal tissues through
demethylation. Despite this, its abnormal expression is involved in the process of a variety of malignant tumors.
In many solid tumors, accumulated evidence has validated KDM6A as a biomarker in the cancer diagnosis and
prognosis. In the hematopoietic system, KDM6A promotes hematopoietic lineage differentiation, regulates
immune—related pathways, maintains hematopoietic homeostasis, and so on. However, the aberration of KDM6A
leads to drug resistance and relapse of myeloid neoplasms, thus resulting in poor survival. This paper summarizes
the physiological and pathological role of KDM6A in the hematopoietic system, and the clinical significance of
its abnormal expression in myeloid neoplasms, highlighting the recent in vitro and in vivo studies of KDM6A and
providing reference for identifying new therapeutic targets for myeloid neoplasms.

Key Words Lysine demethylase 6A; Myeloid neoplasms; Demethylation; Mutation
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Coexistence of diffuse large B—cell lymphoma, acute myeloid
leukemia, and untreated lymphoplasmacytic lymphoma/
waldenstrom macroglobulinemia in a same patient

Liubo Zhang*,Xiaofeng Shi
the Second Affiliated Hospital of Nanjing Medical University

BACKGROUND: The Coexistence of myeloid and lymphoid malignancies is rare. Myeloid leukemia occurs
more frequently as a secondary event in patients receiving chemotherapy agents for lymphoid malignancies.
Synchronous diagnoses of diffuse large B—cell lymphoma (DLBCL), acute myeloid leukemia (AML), and untreated
lymphoplasmacytic lymphoma/Waldenstrom macroglobulinemia (LPL/WM) in the same patient have not heen
reported. Here we report one such case.

CASE SUMMARY: An 89-year—old man had a chest wall mass histopathologically diagnosed as DLBCL.
The bone marrow and peripheral blood contained two groups of cells. One group of cells fulfilled the criteria of AML,
and the other revealed the features of small B lymphocytic proliferative disorder, which we considered LPL/WM.
Multiple chromosomal or genetic changes were detected in bone marrow mononuclear cells, including ATM deletion,
CCND1 amplification, mutations of MYD88 (L265P) and TP53, WT1 overexpression, and fusion gene of BIRC2—
ARAPI, as well as complex chromosomal abnormalities. The patient refused chemotherapy because of old age and
died of pneumonia 1 mo after the final diagnosis.

CONCLUSION: The coexistence of DLBCL, AML, and untreated LPL/WM in the same patient is extremely
rare, which probably results from multiple steps of genetic abnormalities. Asymptomatic LPL/WM might have
occurred first, then myelodysplastic syndrome-related AML developed, and finally aggressive DLBCL arose.
Therefore, medical staff should pay attention to this rare phenomenon to avoid misdiagnoses.

Key Words Diffuse large B—cell lymphoma; Acute myeloid leukemia; Small B lymphocyte proliferative

disorder; Lymphoplasmacytic lymphoma/Waldenstrom macroglobulinemia; Coexistence; Case report
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HEMEA AR, /RIS . CONUTIE RS . T e KU TPSS—RIEA-2 7 TS I £
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HiW: B/ NP (DAC) BRAHAGH ZiRIT MDS/MPN I RI TR
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Characterization of an m6A—Related IncRNA
Prognostic Signature in Acute Myeloid Leukemia

Qingxiu Dang*,Fenfen Liu,Feng Li,Yanting Guo,Weiying Gu
The First People’ s Hospital of Changzhou

Background: N6—methyladenosine (m6A) has emerged as a critical regulator in various leukemogenesis,
including acute myeloid leukemia (AML). There is little knowledge of the prognostic significance of m6A-related
IncRNAs in AML.

Methods: We integrated the RNA sequencing data of 337 normal and 151 AML samples from the GTEx and
TCGA databases, the m6A-related IncRNAs were filtered via Pearson correlation and univariate Cox regression
analysis as prognostic items. m6A-related IncRNAs prognostic signature (LPS) was established using LASSO
Cox regression. The survival analysis and receiver operating characteristic (ROC) curve identified the predictive
significance of the prognostic signature. CIBERSORT and ESTIMATE algorithms had been applied for analyzing the
connection of risk score and immune microenvironment. Univariate and multivariate Cox regression analyses
verified the independent significance in prognosis of the prognostic signature.

Results: A 13 m6A-related LPS was constructed and proved as an independent prognostic factor for
AML. The patients with low-risk score had better OS, and the AUC was 0.855 at 1-year. It had been proved
that the prognostic signature observed favorable sensitivity and predicted the prognosis of patients with
different stratification by series of analyses. The expression of CTLA - 4 and LAG - 3 were remarkably increased
in the high—risk group, while the immune cell infiltration connected with the risk score. The nomogram played a
critical part in predicting prognosis.

Conclusions: In conclusion, our effort illustrated that the prognostic signature could predict the OS of AML and
may provide a potential for immunotherapy strategies.

Key Words N6—methyladenosine, acute myeloid leukemia, long non—coding RNAs, prognostic signature,

immunotherapy
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. AR ARG RE A AL S B XU . BRI AR P 1 C C S S A A R
PR R . ST

KT FMEARIS; PICC; 1M

AKAP12 and IGFBP4 are prognostic factors for chronic
lymphocytic leukemia

$ Evbx RN R ATEME, ML, RA . KWL, WEA, THA, 5%, T2
EETHE—ARER

Introduction: To develop a prognostic model for chronic lymphocytic leukemia (CLL).
Methods: GEO2R was used to retrieve the gene expression data of CLL and normal B cells from the Gene
Expression Omnibus (GEO, GSE22529 and GSE50006 datasets) database. Perl (Practical Extraction and Report
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Language) was used to extract the gene expression and overall survival (OS) data of CLL patients from the CLLE-
ES project in the ICGC (International Cancer Genome Consortium) database. Cox regression with Lasso was used to
create and validate a prognostic model for CLL.

Results: A total of 267 genes exhibited differential expression between CLL and normal B cells. Uni—Cox
analysis identified 14 DEGs that correlated with overall survival (OS). Lasso multivariate evaluation demonstrated
that AKAP12 and IGFBP4 are independent prognostic factors for CLL. Kaplan—Meier survival analysis revealed
a significant association between the estimated risk score and survival. The area under the receiver operating
characteristics (ROC) curve (AUC) was calculated to be 0.97, indicating high predictive accuracy. In addition, high
AKAP12 and IGFBP4 risk score was associated with the high incidence of trisomy 12q.

Conclusion: Taken together, AKAP12 and IGFBP4 are independent prognostic factors for CLL.

FHEF Chronic lymphoeytic leukemia; prognostic model; Cox—Lasso regression; AKAP12; IGFBP4

8p11f HEW AL O o it Jig

B IEx B
hE AR E RARER R B E R ks

8p11'%"’ﬁifiﬁﬁé%/a\?m ( 8p11 myeloproliferative syndrome, EMS ) 3% 40 1 MU /abk B 255 4E (stem
cell leukemia / lymphoma syndrome, SCLL) , J&—F2 T 2 G 1120 M 0 i R G B e . %
T, 1 19924F Abruzzo B A, A4 S A AUHRGE — A AYH. 20224F WHOSE IS5 94k EL 20 UM 73
FENG HoAm 240 “FGFR L HEAR S RH AT 0 T 200 M 1 22 1 1 2 1R VRSl 55 ik PR 190 8 22 /0K &% B8 ( MILN-
TK) " o S TAYFRE . AR EITE Tk EAFE R A, ARSIk S 0 il AFIEINL,
B H AT 8RR EE D, Foh s WA AR AR 2 ZMYM2 . TPR-FGFR MRS /N 1 e %
SEAHRGE, 24 EASMIGETPR-FCGFRIFEMSIES B, K Ak AL . EMS T2 R b e fi 2 fr T
BEZFIR RSB YL AR i (8pll ) _FB S e A K I T 321 (fibroblast growth factor receptor
1, FGFR1) SKFERER AR S 0 L MORTRl G S, IR S FGFRIM N AR I — 2RI PTG FOFR 1S Z R
fit, VRIS F#FPLC—y . STAT. PI3K., ERK. MAPKHINF-kappaBif J#%: % & (5 55 kit fEdkdn
MsE5E, R, SEEMEER L. EMSHERREAN S I R, AW R IIRL G B ol 2 LS
EMSIH & AR, (HBADFEERY, FCFRUMM BT A S gEA R LIRS, JF HEiEEMS
MIE R, Sl 3] —seggob et ik S, b2 1w WL, 24 Iy BoR2 15 4 AR ERUNXIT .
NBPF1., FMNL3HMINOTCHIJEN I FEAS S o Wi RZBL . EMS R i PR B oA 1 B A e g e
CLERAN I CR , PEEORPERE IR IERLANENG 22, 201 -24F YR A S S PERE M 1 i s =T ibk 2 40 B 1 1.
i, TR S BISK LA AR BOSGER A L . RYT : HRTA AR ME—IAR BIEMSIY Jr 2 S 4
M4t (HSCT) o Hi T a4l fbiimse . BCRIRME . 255 A RS, REBAN SR
THAGHERE, R 24 R 8 10) 25 ) I IR BRI R 77 ( TKT) s SRSk, oRBERS A
A SRR . AR IR, /N TKISHE [ A K 72 AR H I ATPAS & 244, SATPSE %,
IS TKEZ R BGRE G, IS SO R e A A5 S ZIB BOnE, DT 0 i X1 P B 8 R A v
AEo MRAETKIN FGFRAVHE [ LR L AR e PR, BT, SR TSR X FGFR A 1 1k
PEVETKL, BUSREMSHY /3§ A W) . A AN AL | Il R BUFNGY T S A R E—E5k

KHET Spl VBRI IHLA AL s A AERE PR s AT RN AR R 32 IR I R 551
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T BEN L SR SR Y AEESF3B R I B Bk e 5

R A*
FMKFHESE—ER

HEY: SF3BI1JE G284 WL Tl 28 5o i Zh B IR PR PR R b gh 40 LU ) 7 /5 (MDS-RS) , 51
Jo RAFAEDG, (A4 #5rSF3B12EAEMDS (8 5 ELAT ) 2 PEREAN AR 1 is ( AML ) HFJR = U . 9T H
IERTTSF3B 15828 MDS £ & itk R A S U P 2%

Jrids: lBUE AT AR 0 20 164F 22202 1AE 12 W A MDSEMDSHE e AMLAY f8 5 H i +7224, R
e A e U ARSI i AT S5 A B A L DL R R S2 R L R 28, IEAMDSHESF3B1 28 AR i 3 5 B
HEREANSCHE R 58745 o SR FH At Sy 4l DU P DU P A6 DU EL A RN ABRAS I SSB 8E, TEAS 5 980 1 JR AT DG (5 53l
i

GEEL. 1. RN BISFIB1SE AR T30, (510.1% (73/722) . TEJSLG 4B LG T-5% 8 b
15.2 (46/303) , EB1H1/}i5.6% (10/177) , EB2H1/75.0% (9/181) , MDS#EAMLH513.1% (8/61)
TESF3BIZEAR BE LA TR AR A LIS 5% 585 415 TR LR 40 EL ) R F 48 F5%41, KILRUNXI .
RASZKJ% (CBL, KRAS, NRAS, PTPN11 ) 3 [H 5848 78 J5 4f 40 M Lb R 145 T 5% 8 3% vh 1o 3 T i
Y LL IR T 5% B4, BA G522 5P<0.05, #E/RRUNXIRAS | RASFKIEIEH 248 5 MDSTESF3B1
AR AP HE A VIA DG . 2.735ISF3B 15878 (37 v LA R YL (R A (14 5 5001, rh 3491 SR A I 81 2
TEBRI A HAR AT A A 2 T L 20 M L K 5 1% Ol JFURA0HE L K 5 5% 8%
FR RGN B BRI S A0, TP 19.5% (19%-88% ) . 1IMDS-EB2 3 B E 4%k 4N 40 M L 151 14 5]
88%, HE/RMDS-RSHAFERXG . 3. R IA4HISF3B1 582 MDS % HLIFUIA 4 e 0 K T45 T 5% 5 3% #h4 T
REFAMFERRA T (PCA) &S AR/R, MDSHESF3B1ZEAF 4] 5 MDS J5 4 20 it o I T-59% 40 B
AAARIYE. MDSHESF3B1G JFRUNXT B RASF MG HLH 28748 [ 35 S MDSHESF3B1 58748 [ 35 HoAT 22 55k . MDS
FESF3B1A FFRUNX 1B RASH R K 5848 i 35 5 MDSTHEU2 AR 1 8 A8 41 HA AR I .

THE: MDSHESF3B1ZE4E M R ASSE I [ 28 A8 TR UNX 1 356 R 5848 55 55 1 JE 2% U AH G

KT BREN A R LG AE, SF3BL, i

CD22/CD19 CAR-THHZ HE T FE R
FISE X CD22/CD19 CAR-THI “Je.0dfik” 1N
v PEB bk UL 206 1 i (R B ST YR 97 1) 28 2 P R As 3P 2 b

EREpx KA RER . AR BWEL. ET. X&' WA ERA
1. FMKFHES—ER; 2. Lk Fib A EHAILA RS

HE: i S HEPURZIARTHM (CAR-T) G 7E 2 MBI M 4T A L% ( B-ALL) "hyrsici s, |
AT IR 2 R R . CAR-TIF IR A HAb Bl BERRIR R AR . AR50 H A2 M ELCD22/CD19 CAR-T
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S HAR T 4R (auto—HSCT ) FI5E YK CD22/CD19 CAR-TR “Je.toyrik” FERIIA MK T 4E
B-ALLME iy 2 MR 2k

Tk HETHE AT 4WAB-ALLE S, S bnifEn 75 5 LI E ST 5T CD22 CAR-THICD19
CAR-THf1F 5t 7% ( CAR-T1, FHNE4rTH4-1BB, [FIEFIES I H5%106/ke ) » TECAR-TAIIEYT
J&, MRD>10-3 (it maCaifify ) iy Bz SR i T4 st . CAR-T1 M4 5 5568847 F & T
M s 7 SRR, REMING AT ARG TR AE, BUEI e RBuCy i %, B K
WIF BRI CD22 2 CD19 CAR-T4HMI ( CAR-T2, 55t AL+ WA ), ZJed KWk, R
A AR S TgHEHE W MMRD

SR, 174 B EAIE 142 ph 1k )34 ph-like B-ALLRF, T 4E#328 (14-57) %, FHENCCN
B, 7 (41.2% ) #ABERBEEERK, 6 (35.3%) ZHREFRKTI0%, 2 (11.8% ) HAEEVLZ
FIAHMK T30%10°9/L, CAR-TUE 40MI I FREZR G AE (CRS) A AEF17.6%,CAR-T2J5 CRSHY LA %
41.2%, 122, TCRPEAIHERR (ICANS) KA. @ R IgHEHAR I, CAR-TUS I ik
FIMRDFAMESE 425 (CR) o # & 2023/5/1, (i BEVIIEI16 (5-30) N H, PL82.4%M /5 W MRDEH
PECR, 15344 B Pl LLIMRDBAYECRB IS 24E, 6% B Mk 14E, A MR AAE (LFS)
Frh i SR (0S) RikF], JaSehfiys b A7 B B NI E] S5 JE i h RS2 E fE CAR-TA A (5-30
H ) . 14iph-like B-ALLE# TEauto—HSCT/5 10/ H HU I FHA: 5 & 4252 S S R s T A A A . 244 ph
B B-ALLE & 4> BIFE RS G S A 64> A B R B 5 & 14532 DU RyTIR YT . 344 B E 5 R RE
K EICAR-THE D1, 697 54 E BT RIS MRD B PE 22

gt WATHIPILFFTIEACD22/CD19 CAR-THi #Eauto—HSCTAHIZE —¥K CD22/CD19 CAR-TR[I “Je.r»
Jr” XB-ALLIWILERY YA RAFI 2 PERIA R, CD22/CD19 CAR-T{E B H TER AT IR1S T IR 1Y
S5, CD22HICD19 CAR-TJF 5 A1 A auto—HSCT M2 5 — YR CAR-T[ml i v fE {1 F8 5 ALFS K OSth 3k 4

RHET CAR-T; FRTHARASAR ; 2ok BIbk I 20 AR 11 1 s

A 2% vE DLAERIZ AML (5 F1 AN LAE i (8 B T

RAFAX
FMKFW B E—ER

7o 2R LA S AR T S VERE R P (S DL IR0, At 1T — IR R s fa T
RIS AML: F A MAUAEAT R E AN 22 PR RIS . VB ROIRRIFE . H BRI B2 - 4% so it 7l
NHIZ S REAR L 3 005 e 1 0 L P A 28R A 22

KT SVERER P, 5 FLAMLIAE , 4E48 sefin
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G L3 S LA AR B B 3L 55 W DR 4% 53 B

HESE £FH
1. M KFPE - NETAFR 2 LHEFLARER

e T AR o f A ILE 0 R AR TS 0 S R 2R

Jiide: RFERIAE I, BEHUZ M T e = F B2 e 202343 H 225 H 139118 1 v f: Bt £ & VE by
W%, RA— M GORHAA M (AR AARERRIE . PR AHCTOR . AR 2 5 A5 S 00 % 4
b, ASERIEALAEED] . AFES . WOARGL AT s BRI AR DG BERME AR A . R A IR A S, K
WA b A6 B . IREE . RBTRE 2 (BMI) 4% SR sEMidsbrnadi s r . mad&En . BEn
) R BTSSR (IPAQ-S). NARS20021 Al ) Hk A7 ) e 2y, WL/DSE 2 b M a
20194F PN ILE TARAL I WiglibraE . (1) #8151 < 28ke, Zotk < 18kg; (2) PATHE < 1.0m/
sy (3) DUBCEENUTREFEE: BYE < 7.0kg/m2, &0t < 5.7kg/m2.o WEAF (3) HER (1) iy (2)
RpnfizWr, JorbdR J(ER i 48 g xS T il , i =k S U K fE, DU BB S WL 48 4L
AR F S Body2 70 AR A4S A 2 A A DU e BB LA o R A 25 SRR FHSPSS25. 08 A4 1 743
S IR R LA IR B e R 22

gE . A 39BEME RO B R, WUARE 48, AENLEO LB, IUAE Y & A% R34.5%,
B, WU RE2961, BHEBRFE I EAERNITT%, Ltk JUPRE19F], Ltk iRk 4R H430.6%,
Hob, P4t WUSELL20], AENURELAL340]; WREVRSTEI, LURELR 2241, AR AELH 35
s Z RV sER2TE, WUCREAOW], AN AEL 1845 865w 1 Ak L A REom], WL SE LS5,
ANV REA 40, B HT WoR AR L IR IE Sl . IRETRE. B OEANEARIEER (P
<0.05) ; “JtlogisticFlIHA &R IR, Fl . KIIESN . B REREEIENGRER, 2
SYASIFE X (p<0.05) .

S5 MR MO R WURE AR AR, AR . DI E . B . IR R BRI RO R R
AENVMERER R

K PR s WUE; fER N ER

o L4 % vl BEIE O S M a5 S AR B 7437 i KB iRIY
A AP VRS & 1S R 7 SR 2 A PE WSS

PR AT
FMRFWEF—ER

H e B iE4E2s se bl & o vE A TR YT 77 RAEAE SR AMLIB 15 S0 7 T AR, USOWR 3 1
HIT S TG ey, NI S ARG A RS R IR (AML) B IFFIRITEME, FRIK
TRITHSETIRE, JF HiblE A LR A1

g BOE—AN3H . BEVLXT R L AE B SRR IRBF ST (NCTO5177731). I A188BI4F-4% . WITHAML
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B, HR LI LRI BEDL B AP NBIT AL . B SIRITAL . AR s+ MUl ( VEN+DAC) 5 Xf
HRAH . BB + 5 AR 2B R (1A-12) , SACRELCRIJGAT LA F) &t Biogi i 1 Sy JEat iy L VA YT
A DAGE AT S B DR 3 1 T MR AR AR . F LSO IR R BRI % ( ORR=CR+CRh+CRi),
KB FRA S NSRBI LR (MRD-FI B A 1%10-3 ) , JEYe K AR, Aok 4i i 4 1
(<0.5%109/L ) K dfi/IMAmfl (<20%109/L) HIFFLERtR], TEd RN, BAAA.

5L #RUE20234FE5 1 I A 1044511 58 5, 540113E AVEN+DACHL, 4461iE ATA-1241 . PRALAEMES] .
HALAERS . WIIZE VAT, R D A TR DL SRR f s 2 o 2 AR R LR [, BIRA S
12425 . VEN+DACAH K FIATFORRE SIA-12H KA i 425 (85.1% vs. 77.4%; P=0.31) ,
MRD—FAJE UL (55.6% vs. 38.6%; P=0.09) . 7EH &M fm AMLA B IXI5ETIRY7 1, VEN+DAC
JORRZE (H1/5.78.6%, =f5100% ) FIMRD-#% ( H11557.1%, =1587.5% ) ¥IHIA- 124047 frd i .
FEARRFMEIE LR (529%F86% ) , KAVET RN (40%F181.4% ) LA K AT o] 55 4 g s
(26%M172.1% ) , VEN+DACHH B /D TIA-1240 (P<0.01) . VEN+DAC T 46 5 1l /M il i
PidLERTE] (205K vs.12.3K; P<0.01) , WA/ (4.3 Ay vs.7.09 A3 P<0.01) 241 20 ki 1
(14.4U vs. 18.8U; P=0.039) %+,

510 YA SORLIS PG AR B RS SIRYT T B AENA AR B A AMLE S th BT RN T4 e iR
RIFIA-12, [RIBFABK AT Rede o b s fE AL B MG . SRR . s sa b Ik 5 b v At Ve 4 HE Sk e
R E R R (R LR i A b BT IA- 124,

KT M P, AML, ESIRIT, HRIT

2401 2 PENE K AR 2 9 & JFRUNX1:RUNX1T1
RIS P 156 20 6 1 i S8 28 R i e ZE Ao

FAX L ARG, XA WY T, G B AEE . Rt
S’ HARF, AR, R4, LD, RN, kD, B,
ZRT TR, FAEET HART
L AMKFEWES —ErR; 2. ) BEHARXFE—WREER; 3. BERABRFH —WEER
4. TaHBERFE—MBER; 5. WAKRFFFER; 6. RATH ARER
7.AALEMKRFE ZER; S AMEEMNBER; 9. hFEHKRFHFTER
10. ZFMKFRBILEFER; 1. bR RKRFARER ; 12. FNTHE _ARER
13. AL RA BT EIRA TR NG ; 14 BT PSER ; 15 AR FERREWEER
16. FTL FTHAERARER; 17. @I KFHEBER; 18. MEHBFTMER
19. L RFEFRMNES—ER

HE: RGEVEAL RS 208 2 5 5 L R AN AL — D s 2 A RSN U B b R AR 1 S 20—
T DL B 2R bR, A — i YA R G MR NE K A0 B 220 5 T AHOC I MR (systemic mastocytosis
associated hematologic neoplasm, SM=AHN) . ZEH IR AREH, SM=AHN® &I FRUNX1:RUNXITI1
FHME 2 PEBE 40 M (1 IM% (acute myeloid leukemia, AML) Hv, SR, iX—SMIV A A5 FRAik Bl = K
BORREA SR, I 3z 2800 BRI S R0 R L, H2 g 2 E i, A5 B 7E5)r
HrEAT SMIi A% BFYRUNX 1:RUNXIT 1B AMLA 762 050 i Bl RSS2 450k . B 1 3.
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RUNX1:RUNXIT1FHPEAMLAE S & I SMARFE Byl PRAAAE S 5 38 5L o

Jride: EEUPES T T A e 4 EHAB 194 Ho I RUNX 1 :RUNXTTTBHPE AM LR A9 SE 56 22 5
FRWHOR Wb P2 Wi SMER &, T LAAESMEREME MR IRZ , LAREAR SMEE Bl RN 5256 %5
Tk LG HHHRERUNX L:RUNX T FHEEAMLE A I SMA5HESM B # 1 5 A /725 5

A 1L fE24BISMERE T, Bk IS, tofl, BActeflle7; JLE (13 - 164 ) 4], WA (20
- 73% ) 200, AR 42 (13 - 73%) %, K 550014ESMA E AT LA A, SMEE Ik
WRAENE (ThAE: 425 vs 334, P=0.039) . BMMC ( Hfl: 6.65% vs 0.11%, P =0.001) . BM—-aMC/
MC ( pifE: 72.80% vs 23.74%, P < 0.001) . FCMMC ( HFifH: 1.75% vs 0.03%, P < 0.001) . &
BELH VI PR RIS = 15 (76.2% vs 0.0%, P < 0.001) . BEBEZH LB IR K
ML EE B (A : 10.00% vs 2.00%, P < 0.001) . FEEL14U 2= b AR 20 G e 4l AL C D25 BH R
(80.0% vs 15.2%, P < 0.001) FIKITZZEZE (100.0% vs 70.5%, P < 0.001) ¥ B TAESMEE, i
SMAEE RIZ MR i/ SO B AR FAESM R .

2. TIPS IG A7 o Hr R, SMALEE A W 1A RS 505 ZEf R AU 50.0%, B AR TAESMAL 8 %
f80.0% (P = 0.021) ; FEOSH . LFS¥E 7, SMAS5IESMA T B 2% . SMALEE, Btk
B 0SIH ALK (P =0.020) ; (HAELFSHTNEA A B MGET¥#25%, (P=0.160) . fFiE
SMAEE T, BAEHA SAEBMEIEOS SLFST A B2 (P = 0.160F1P = 0.840) . 7EARREHEE#H
. SMA 5AESMA B EEOS T M EAT B E MG IT2E 57 (P =0.046) , MAEMBEBEE T, SMA5IESM
HEEOSTT I LA Giit ¢ 25 (P=0.820) .

PHE: AW, E74HRUNXL:RUNXITLFHIEAMLEE S H, A246ISM, 500/4ESM,  Fois — &3k
RHARAE, R IRSM AR R RGAEIR A T REAE IS P SM-AHN 5 RUNX 1:RUNXIT1BHPEAMLIG % 2 6], 768
HELH 2955 B 2% 5 E R0 M A 2= DAl b, AR A M ) AN B TR AR R A M L8] (aMC/MC) HBI2SMIZ Bk
BhrfEZ —, FROTEI, ESMEE T, aMC/MCHIH K TF-RE] T72.8%, & TAESMEH1923.7% (P <
0.001) . TE80%SME F H I L1 R BE AL B CD25 5L PR RN 3 MAE SR/ b, CD25RY eIk K
AR TAESMA S, CD2HICD307E S e 2 AL AN G e 7 R b AR 5 T CD25 I I . Firfr SMER E AR5
JFTKITHF A, HD8164 558K F] T65.2%, I3 & TIESMAEH . BEIRRUNX1::RUNXIT1BH M9
N ZAESM-AMLARH 1) RAFUE 2, (B EA A R 408 (524 S T AMLER . FER IESMAYTEBL T 1
JEHE2E . ORI, AR AT DLk s AnSM-A HNGX 2L 5 FE ISM ) KA AR 77

RHET RIS 20 s ARGk, BUGAAE; 2ME8ER A% ; RUNX1:RUNXITL;

Prognosis Analysis and Validation of Fatty Acid Metabolism—
Related Signature in Chronic lymphocytic leukemia
Bihui Pan*,Zhangdi Xu,Kaixin Du,Jiale Zhang,Yue Li,Li Wang,Jianyong Li,Jiazhu Wu,Wei Xu

Department of Hematology, the First Affiliated Hospital of Nanjing Medical University, Jiangsu

Province Hospital
Background: Chronic lymphocytic leukemia (CLL) is the most common leukemia in the western world.

Although the treatment landscape for CLL is rapidly evolving, there are still part of patients develop disease

refractory and relapse, which shows CLL’ s heterogeneity. Therefore, it is important to distinguish high-risk
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patients from CLL population during the early stage of the disease and apply a more suitable treatment strategy.
Fatty acid (FA) metabolism contributes to tumorigenesis, progression, and therapy resistance through enhanced
lipid synthesis, storage, and catabolism. In this study, we aimed to construct a prognostic model to improve the risk
stratification of CLL and reveal the link between FA metabolism and CLL.

Methods: The differentially expressed fatty acid metabolism-related genes (FMGs) in CLL were filtered
through univariate Cox regression analysis based on public databases. Patients in the cohort are divided into 2
clusters. Enrichment analysis of prognostic fatty acid (FA) metabolism-related genes was performed to explore
functional enrichment. CIBERSORT and single—sample gene set enrichment analysis (ssGSEA) were performed
to estimate the immune infiltration score and immune—related pathways. Besides, the least absolute shrinkage and
selection operator (LASSO) Cox algorithms were carried out to establish a novel prognostic model. A total of thirty—
six CLL patients in our center were enrolled in this study as a validation cohort. Moreover, a nomogram model was
established to predict the prognosis.

Results: We obtained CLL RNA microarray profiles from public database and identified 15 prognostic—
related FMGs. CLL patients were divided into two molecular clusters based on the expression of FMGs. The
Kaplan—Meier analysis showed that patients in Cluster 1 had statistically significant worse TFS (P<0.001) and OS
(P<0.001). KEGG functional analysis showed that several pathways, including the chemokine signaling pathway,
IL-17 signaling pathway, NF-k B signaling pathway, PD-Llexpression and PD-1 checkpoint pathway in cancer,
and T cell receptor signaling pathway were enriched. We used Pearson&#39;s correlation analysis to explore
the relationship between 15 FA metabolism-related genes and drug sensitivity. The analysis demonstrated that
increased ACOT7 expression was associated with increased drug IC50 of Fludarabine and decreased IC50 of
umbralisib, increased ALOXE3 expression was associated with decreased 1C50 of ABT-199, increased CYP1B1
was associated with increased IC50 of Ibrutinib. Then, we conducted LASSO Cox regression analysis to establish
the FA metabolism—related prognostic index (FAPI), exhibiting similar prognostic significance. To further verify the
FAPI model effectiveness, we applied the same formula mentioned above to calculate the FAPI score in 36 patients
from our center as a validation cohort. It showed that patients with higher FAPI levels were associated with poorer
0S (P<0.0001), PFS (P=0.0003), and TFS (P=0.0071). Finally, a novel nomogram prognostic model including CLL—
IPI was constructed, exhibiting reliable effectiveness and accuracy.

Conclusion: In conclusion, we established a reliable predictive signature based on FA metabolism-related
genes and constructed a novel nomogram prognostic model, supporting the potential preclinical implications of FA
metabolism in CLL research.

Key Words Chronic lymphocytic leukemia; fatty acid metabolism; prognosis; immune infiltration; nomogram

o PEE AR G S UL R
559 AL E 20 L ST A (38 R PR E 5
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AWM AN RBUSH R, Mz 5 8 LR AL AR A S . AP 5 Feat i
LSS MR AR E A B AR AR A AMLEER 35 T S REAR i LA B [ 250 P ok U 248 5 JUL PRI il ) G
F, Wi — 2D 7R WL E 1) & A LRI 52 e T30 AL

Tk RPN A PIZAMLIE A o 167 HR B AE W i BH O 0Pl A o3 o B LB 48 4K
(SMI) & DU BT R (ASM) /52, WL/ AE A2 1 2 BRI 24 A LA I8 E T A4 2
(EWGSOP2 ) 2Wiknit . SR TECHH AR 3BT 1 8] i bk 5 4 M PR LA, 655 24 R ) 4 i 4 e 1
¥ (CBC) , IAARIBRE AL T, PR Sk A Ee (. (NLR ) | /)N -5 bk B2 A4 i L
{8 (PLR) o >RHZtERH K SpearmantHoC R EPTAN £ A8 PR S SMIRAR DG, IR HIEUR K, FIHZE
LRl — 2B . B FKaplan—Meierik 2l A A7 HH 2R

250 38M1 (18.0% ) AMLEFIZWr A WL B AGE o L PR I8/ E S8 38 A T X B 4R (P
=0.001) FECOGIF4> (P<0.001) ¥ @&, M (P=0.005) . K& (P<0.001) . BT EFEEL
(BMI) (P<0.001) . Zf8&E (FFM) (P=0.001) . JEWi i (FM) (P=0.021) . ASM (P
<0.001) . SMI (P<0.001) FIEEATEIEE (P=0.001) NWEAL, Spearmantf Pt HrinEE (r
=0.440, P<0.001) . A% (r=0.683, P<0.001) . BMI (r=0.541, P<0.001) . FM (r=0.155, P
=0.024) . FFM (r=0.721, P<0.001) . NK4ILLG] (r=0.212, P=0.002) LA NKAHAEIHEL (r=
0.175, P=0.011) SAMLEFWSMIZIFASE, MiklE#E (r=-0.193, P=0.005) . ECOGIT4 (r=-
0.270, P<0.001) FINLR (r=-0.142, P=0.040) 5SMIZEMHC, ZELMERIEH 3T RLHAFEM
B . ECOGIFESr . BMUFIAIE I NK A L il F4 EESMIAY AR SSA A (e RER2 = 0.763 ) o AA74rHrd
R, FE=60% (P<0.001) . ECOGIESr=2%r (P=0.001) . JLAB/E (P=0.003) . ELN43M)Z (P
=0.005) . NKAIAfLIT47 >9.53 x 106/ (P=0.013) . PLR<28 (P<0.001) . B4HEI1%k > 94.6 x 106/L
(P=0.004) FIWBC=11.96 x 109/L. (P <0.001) ZAMLEE ARG HE,

BHE: AP R PTAMLA & rh A& i NK 0 3 HE0R e 5 SMIEE TEAR G, NKEZH AR L) 5 SMI 7
FHOG, NKEHM RO S i B PG 3025, S IR S B LT & P RE 25 2 M NK AR A T HEOR D g, A
T AMLIY 135 A2 2 4 TR o

RHETY SMEBER U s WURAE ; NKAIA; BasLate 4k

P SR E DT ECIE AR 9020 WS

Bm=*, 5%
TR BA ik R B R

HI: BRI G S RGBT AR 7 0 1 40 M 256 fF A5 20 P T R eBe i 1 LSt ALy 7 240
GebE

Jrid s B S BT 95N 54 28 LIRS Bs BE 2023472 H 322023475 H 22 (A1 A 25 A1) 0 5BT 14 9 4] 10
B, WCEIGIRGORE, 430 B R BT A I R FH AR 7 2 R 28 2

5. ofilm R R E T, B, B3, hARIR345 o FEREBOR A . W I AN 25
BRI, S PR T 1T A AL A S AR A RS (CRS) 361, oW i 4R 255 Ak, EBVARSG
Wi i AN AL B AE3 B, B METR B I A0 25 S AR 1], 25 A B A DG I Il AN LR A A 1], XU B e I
FHC WG I 20 255 AF 1461, O RGBT B R AR ERTR Y YO R N o B I 234 JAK /240 il 7] m ]
Ble, RN 15mg H RRIARSERIE A E . 3FIEB VAW i XA T 2 v iDL SRR 74
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MIZET-EE 1 (programmed cell death protein—1,PD-D)INHIFATY, 1BIXIPD-1PLIAALRL, EBVARUERR,
TGRS PD-1FAHTTICR, ToRCGE 2 T HRaay 7 B B RS T A0S A . oM i 20 255 A Ak R 34
45T T IRR2-3 R MR D RDJC ST, BV -1 5Sme/kg, HABMIREIMANMLE IR E LA T T
—WPEFE RS, A2BE M T RM O TR B R 28 KA, TR BADICERSUS, Wi
AMMIZEE AR TN A AR bR BRI . AR AT i PR SR BEPE SO o Sk DR I 4
e 20 =R A1 e RS DX VAN s Ay 1 S 27 e 25 = R4 Y8 -+ AT 11 S R € S S e S R
e, SIS R R R i T AN AR A S A T AR S BTS2 KT ( CAR-T) HEL49CRS, AT PR
DRI AGUERERGE R, FERIBR, B CARTIRIT WA IR TR o

g5 HIH A, NGRS JE BN ] T i AR A 2R G AR RS BIG T LA R S R RS AL S 1 R
JESNRI T AR, T2 R4, RSB FIE .

KT AT WM ANELE A AN TR A AR, B A5

KT 0 LR o3 AL T BE AR L P o
5 APEHE A& P 5 o PE B SR BERY G &

MR R LE L R, h . FAT | RS
TIHREARER (AFRERXRSS—HWEER)

HE: BRI MR NSt (ITH) FIEEROAEE (BMM ) 253 A Ric2e X 2ol & P s ( AML)
FRH 25 B 02 AR R E R, AT REXT L E I R B AAFAE S . AN 5T B AR A A R S
(scRNA-seq) A, ZHTILAIIEAAE 5 SRS 2 (1005 5 00 SO i 6 R, DA I SR o $ 44t
BLI N T

Tid:: MRS 3 A2 WL e . IR AS a9 52 & xfER AMLEE 35 A H- BEbR 451 Tse RNA -
seq, AT ILIAIIEE S5 LA S/ i AMILER 35 e 200 B S R B 4 4 i A A 2 57 o dE— 2Bl 19451
WIZAMLE E AR A 1 Thulk RNA-seq, JF#EAT BT, FIFAEWE B 2207 50 uE WL RS i S AR LIRS
A EE A TR 2 43 18 200 STV 2 5 LA s 200 i 25 5 R I S DR B A5 53 1

ZEIL. scRNA—seqfifi € T AMLEE O MR AEAN VRS o -4 LA D AE I AMLIEE T, il T
YA (HSC ) 20 HE I AE A R 40 o o L S v, T L 200 R B A% 200 R DO AN A JUL PRI k2 P AMIL
BT RIS R ], FENLRBENE W AMLEE T, MO, PRI . B4 . CD8+
TemZifg A WA, MR PEMH Y Treg 4N B E 8 2 . FIH 191912 AMLIEE S [bulk RNA-seq i S 6 FHY
J&, WESETreg TR A LA/ AE I AMLE S H 2 IR 204 o 1A WL E Y B A 1674135 A
BB, IR EES LR AFEMES . UBE2E3, PCSK5. LAMCIFIPTPRE; 34 Bl2244 3 F i
P, fIFERNF19B, TNFAIP3, GALNT2., ORM2MIILIR2%E, %25 R h e H b TmigmERM, &
PR ATE ZRE T A0 BB . Hippofs S8 8% . 25 FF AL e iom 5645 .

T WL A] B8 5 e Il ORI A G, 2 AMLEE# 1 TS .

T WLAI/E s SVERE R I 5 BRI A Sk 4
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B 2L PE: 5% 20 LA R 22 AR 2L bvgd— 151 B STk 52 >

REEx EX. MELR. A
R EARFHELHARELR

H e i 1 B2 B i AR SR A B 9 ( BPDCN)

Tk RESBENL SRS, SR AHOCK A, AP Sk

g AP, 658, WINATEE . J51 . TREZRKBEIR2ESR, KIF3H ABi. 20194104 g
HIBE BB BE e, B 228, K TPEMW., 202145127 LG 7EAME S, SLBCTHICTA : oK W
WE, MRL: Z R 2DV NI, /NG BRARFS T8 . 1 RE B R IE A . 4R 3] 55 0 Jpk [0 240
HIEZESINK/TAIMOM R, s 20224F 1 H B2IREEEIZ, ME . FAIT4010.1 x 109/L, 1218 1
102 /L, Ifil/PMiRIT42294 x 109/L, LDH 393 U/L, 2k 11367 ng/ml, PET/CT: Z&MAMELS (SUVmax
4.5) | AiHgEE (SUVmax 2.7) | ‘BHEL AWM (SUVmax 4.0) o HHE%: SR AIM163.5%, Mfk
HAEIR AR, MRZASELIN, IR A e BRSSPI A R A 26.50% 10 S IR AR A, R
J3CD38+CD2 43 +CD56+CD7p+CD117dimCD34-TDTdimCD33-CD13-MPOcCD3-CD1a—CD99+CD138—,
HREERL: ERER A BOEIR (24990% ) , SEANMEIRIENG A, AR, MR SRR, MR,
Jett ST imat , /D A B BORLZL R ABMETE 0 A, EAXAMOAR D, Zpit ol . Je@dk. 42-44,
XY, dup(1)(qllqdd), add(10p)[1], -13, —17[5], -18[3][CP][16]/46, XY[24], 20224F1J] &3 H F3 kPt
G GemOxfby7 . BEBEIA IR, HIIPHEEHESR . SR AME49.5%, FHER: FHaMs53.2%,
FIkCD123, FIKCD38, CD56. CD303, CD123, CD304, CD99, TCL-1, HLA-DR, #B43r3RikCD7,
CD2, CD117, 53%3ikCD304. A~FJACD4, CD8, CD5, MPO. TDT, mCD3. ¢CD3, CD33. CD34, £F
ABPDCNER , 20224F4 A FPD-1HiIKBCA VDCLPALYY . 3JERE A H865 . KILSH 41, HETPD-1
A BALLERGERAEARY T

K BRI EIR AR SR B IPrE , Br i, kR

High FAAP24 expression reveals poor prognosis and an
immunosuppressive microenvironment shaping in AML

2

Xiebing Bao*"? Jingyun Chi’ Songbai Liu’,Huiying Qiu',Suning Chen"
1. The First Affiliated Hospital of Soochow University
2. Institute of Blood and Marrow Transplantation, Collaborative Innovation Center of Hematology,
Soochow University

3. Suzhou Key Laboratory of Medical Biotechnology, Suzhou Vocational Health College

Objective: As a core member of the FA complex in Fanconi anemia pathway, FAAP24 plays an important
role in DNA damage repair. However, the role of FAAP24 in AML remains unclear. The purpose of this study was

to explore its expression characteristics, immune infiltration pattern, prognostic value and biological function using
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TCGA-AML and to verify it in the Beat AML cohort.

Methods: We examined the expression and prognostic value of FAAP24 across cancers using data from
TCGA, TARGET, GTEx, and GEPIA2. To further investigate the prognosis in AML, development and validation of
a nomogram containing FAAP24 were performed. GO/KEGG, ssGSEA, GSVA and xCell were utilized to explore the
functional enrichment and immunological features of FAAP24 in AML. Drug sensitivity analysis used data from the
CellMiner website, and the results were confirmed in vitro.

Results: Integrated analysis showed that FAAP24 is upregulated in AML; meanwhile, high FAAP24 expression
was associated with poor prognosis. GSEA analysis revealed that FAAP24 is implicated in pathways of DNA
damage repair, cell cycle and cancer. Different steps of the anticancer immune cycle suggested that higher FAAP24
expression in AML strongly correlated with a stronger recruitment of MDSCs, TH2 cells and Treg cells; but was
negatively related to the processes of killing cancer cells and priming of anticancer immune. Components of the
immune microenvironment also confirmed that FAAP24 shapes an immunosuppressive tumor microenvironment
(TME) in AML, which helps to promote AML progression. Drug sensitivity analysis showed a significant correlation
between high FAAP24 expression and chelerythrine resistance. In conclusion, FAAP24 could serve as a novel
prognostic biomarker and play an immunomodulatory role in AML.

Discussion: AML is a highly heterogeneous stem/progenitor cell disease that results from chromosome
translocation and mutation of hematopoietic proliferation— and differentiation—related genes. Recent studies have
indicated that some genetic abnormalities and specific chromosomal translocations in AML are associated with
deficiencies in DNA repair pathways. The Fanconi anemia pathway is a new player that intersects with many other
repair processes to respond to interstrand crosslink DNA lesions and thus to maintain chromosome stability. To
date, at least 22 FA complementation groups and many other interacting proteins have been identified in the FA
pathway. Although it has been discovered that genetic mutations or abnormal expressions in components of the FA
pathway play important roles in the development of AML, treatment sirategies targeting this pathway have made
little progress.

As a component of the FA core complex, FAAP24 functions in recognizing and binding to damaged DNA and
stalled replication folks. FAAP24 is yet to be determined whether it acts as a tumor suppressor gene and how it
works. We further analysed the association between FAAP24 and OS across cancers, and FAAP24 expression was
significantly associated with survival in patients with 6 cancers. We then verified the prognostic value of FAAP24
in TCGA AML and Beat AML cohort. The results also revealed significant prognostic values of FAAP24 expression
in subgroups, including age, cytogenetics risk, patients with NPM1neg mutation and TP53 mutation. All of these
confirmed the independent prognostic value of FAAP24 expression for OS in AML. It is worth noting that, FAAP24
is expressed at high levels in AML and the prognosis is also poor in the FAAP24high group. This phenomenon might
be caused by the DNA damage repair function of this gene. DNA damage caused by anticancer drugs is quickly
recognized and repaired by the over expression of FAAP24, leading to drug resistance.

The enrichment results confirmed that FAAP24 was closely linked to the DNA damage repair process and cell
cycle-related process in AML. The mechanisms of DNA repair proteins are often unclear and can be altered during
the development of tumors. FANCM-FAAP24 is important for ATR—mediated checkpoint signaling in response to
replication stress. These results suggest that abnormal expression of FAAP24 may impact the normal proliferation,
differentiation, cell apoptosis and hematopoietic function of bone marrow. The role of genetic and epigenetic changes

in regulating cancer development and immune tolerance must be further explored, as well as protein—protein

interactions of FAAP24.
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Many immunosuppressive factors are present in the TME, which is also an important factor hindering the
benefits of cancer treatment. This immunosuppressive effect is atiributed to many substances produced by tumors
and immune cells. The TME is packed with Tregs, MDSCs, TAMs as well as TANs, and promotes tumor survival
through the secretion of TGF- 3 , IL-10, nitric acid, and IDO. The results of antitumour immune showed that higher
FAAP24 expression in AML strongly correlated with a stronger recruitment of MDSCs, TH2 cells and Treg cells but
was negatively related to the process of killing cancer cells and priming of antitumour immune. The proliferation
and differentiation of MDSCs into TAMs is induced by AML blasts, thus further inhibiting their immunogenicity.
Moreover, increased Treg cells mediate T—cell suppression. Meanwhile, the high expression of FAAP24 is
positively related to M2 macrophages, which are immunosuppressive and promote tumor progression by facilitating
angiogenesis and tissue phagocytosis. All these factors lead to the promotion of leukemia progression, which explains
the poor prognosis of high FAAP24 expression in AML in our study. Further exploration of the strategies of tumor
immune escape and the regulatory factors of M2 macrophages that are related to FAAP24 in AML would provide
immunologic insights into novel treatment.

Through data from the NCI-60 cell line and 4 AML cell lines, our study illustrated that increased FAAP24
expression levels were associated with chelerythrine resistance. Chelerythrine is reported to inhibit proliferation and
induce apoptosis through several signaling pathways. Although it is currently the focal point in antitumour research
and its effect has been approved in prostate cancer, cervical cancer, gastric cancer cells, non—small cell lung
carcinoma, etc., little research has been performed on AML. The findings of our study provide new strategies for
treating AML, and further studies are needed to confirm chelerythrine&#39;s pharmacological mechanism in AML.

Key Words FAAP24, DNA repair, AML, Prognosis, Immunosuppression, Chelerythrine

Effects of the Aurora an inhibitor MZ—3B on the biological
behaviors of AML cell lines via the JAK2—STAT3 pathway

Ziyi Lu*,Yuan Bo Wang,Meng Zhang,YanLing Lu,JiaYin Liu,Jiang Cao,
YouGuang Zheng,Kailin Xu,QingYun Wu
Blood Diseases Institute, Xuzhou Medical University

Acute myeloid leukemia (AML) is a complexin heterogeneous disease with many subtypes. Many AML patients
still cannot cure with conventional chemotherapy, die from disease recurrence and drug resistance.Therefore,
it is crucial to find the novel targeted therapy.Aurora kinases have shown great potential in treating malignant
tumors,including acute myeloid leukemia (AML). However, weather it could reduce the drug resistance of AML
is till unclear. In this study, we found that MZ-3B is a potential and selective Aurora—A inhibitor. Our results
indicated that MZ-3B inhibited AML cell proliferation and arrested the cell cycle at the GO/G1 phase. It also
activated the apoptosis signaling pathways in AML cells. Moreover, MZ-3B also reduced the number of the AML
colonies and promoted cell differentiation. Mechanistically, MZ-3B inhibited STAT3 expression and regulated the
JAK2-STATS3 signaling pathway. Additionally,the Co—administration of Daunorubicin (DNR) and Cytarabine (Ara—c)
with Aurora—A inhibitor MZ-3B synergistically inhibited the viability of AML lines,with evidence of attenuated

polyploidization, promoted the apoptosis and caused cycle arrest of AML cells. In conclusion, our results highlighted
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the potential role of Aurora kinases MZ—3B inhibited the progression of AML in vitro, hereby provided a theoretical
basis for the selection of clinical chemotherapy options, especially for Daunorubicin—resistant and cytarabine AML.

Key Words Aurora; MZ-3B; JAK2-STAT3 pathway; Acute myeloid leukemia

PlDonabedian —~ZEBLE Jy IRl A0 R L2 SR FE 1
Jo A B 5E

BAFERH . R AR
e B K R B

HI¥: 438 A Donabedian = ZEHE A 3 Ath &1 140 AR A 1) o B 45 BEASUR

T RRTIEHERTITE:, GA20204E 1 ~ 20214 12 7 18] 76 Fo B R A2 A0 A 1T 20 B it 2 18461 i
HBFFERT G, B HAR RN T 2040 I PILH, & 10901, Xof BRAL LT MR L T A B, WS4 48 T
Pl Donabedian = ZE S A AR MR BE . XTPHALARAEN DL . SREET A1 (PBSC) P2 g, R
EEPBSCJ X ML B 53 (A SE A IR A T A RE A T LA S

5. SXPRRAIAHLL, USRI B R GRS . SRR | AR 2 R T m s AR AL 06
Wilnat, RAEEFTHEE], JRA M/ MRE . IRA B, PR R, 256508 X (p
<0.05) . SXBLAMLL, WEHREPBSCIHMKLLANME (RBC) F&& ., ML (Hb) F#EK. i/
(Plt) B ZR RG22 (p>0.05) o SXTHRAMA, AT R, M S B
O E KRG, ZRA5FEL (p<0.05)

2538 . LlDonabedian =ZEPRIE Ay FERE A9 208 1L 40 0K 4R BENS 42 = i U S i B SR AN SR AR R R
WO IR 32 R AR AERCR , HT IR I RAE KB, JCI RIS R, HA AR I R
NI

KT T AR AE

FHIPICCHE ALy 88 % Bl Rk AR 1
EAN g

HFE R *
LAAPER

FIAY: BFXER2 0 R PLCC B A A7 R P AR AR T RIS A Y B R S IT 204, 4 AR DG et o .
Jrik: PEH20184F1 H 312020478 H W BeWif A9 H ML (84, HLISTEI i Bt Z PICCEE L)Y, Bt
04l X HAEFEZ PICCE A A7 WI1a] HH AR RO BLHEATSE 0T, SRS 0 LR RS2 R 2R
R BFEAHIBAE R AERN8.51% (8/94) o RAMBHIFLMIKA . IR Bbh R . B4
ARG . AR R AR R GRS Z AP e gt 2557 (P<0.05) o FFEREIKAR . IFK
AR A SO . I ZE R N S BT MR PICC & A T (R R R AR T RIS A 7 A2 10
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fakNE (P<0.05) .

S5 TEXT I B SEEPICCE BALITI , 25 AR RIS 00, RO R ) 285
Wi PR LG T Ak . I A e B % . SR OC PR IR, . AR SESE, N MARYE FIR IR
SRR TR0, DA R =51 A%

K AR RIS 7 e ; PICCHE

BB L SR R LR A L IR R R B WG 43 B

WA B R, AR
1. A REHKFEBRGRESR,; 2 R KFESEWBEREER

Hiv: H8sA S5 255 1E ( Myelodysplastic Syndrome, MDS ) J&—Fh S5 M-S 2 1 L R G500 ,
DBy R AN I I B A T 1 = % i 240 s/ o S S RAFAE o A MEIs A5 2 Ko oy LR ) S i e H A A A e
Tl EEIKSIEA . P58 R, MDSHIME BRI T R A SR 588, o W 58 A0 B 38 R A T
R 2 AT, FEPRZEARZAL ) AnTPS3 . DNMT3AZAEXIMDSA & HEA R U0 . 7EILEEAE b, A
WIS FUFRITMDS FE 5 1 JE PR 58 A8 S BBz 05 1 se e, DM RGN R FLS FMDS I, 48 511k
VI

iz BIBPE S HT IR EE20124F02 H 220234F02 H GH I80FIRINAMDS B, FTa8 A B35 2456 il &
L. EBEAIMIE A . BRETERE . YRR T . SRR AR SRR A, IR EE8E WHO 2016/ RMDS
LWrbrtE, I 2R n TACEERII RS R s IR 425K TG0 b, SUARA 753 B % F Kaplan—
Meieri%, i 20 TAEMZ00E cutoffT, B EHKF-40.05,

SR TEMADFSERIS0MI R, 330 (41.25% ) RIS RED , 4740 2 i g8 s 4
W, Hiord, 24f8E (30% ) PRSI FPRASIEN, 1208 (15% ) R BI2F AR LN, 4
(5% ) HkZ3Fp oA BN, SHIEE (6.25% ) kil B4Fh s 5L, 118 (1.25% ) Kl 2 55h
RARKE, 1HHRHE (1.25% ) KF)6Fpe728 5L, TP53, RUNX1, ASXL1, DNMT3A. U2AFI{EMDS
BE TR R (5% ) o M TAREAFEFRABHMDSEF M T, A7ESEH A4 A A7 T
%, BERAGIFE (P=0.028) . KEFEER TOIEEAE" |, FHIMSRMEARRE" , G3F
MU FIRARFEN” 43k = HATHA T, UG 2R AR L (P=0.042) .

e ZE LRTR, fEMDSHEE T, SARKA SRR EVMDSEE M L, RAHBEEZE, [,
BEER RN BRI m L, MRz,

KT BREN A LR AR, AN, TS
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Pl IR A 4 A s B B PTFLILIT IR I Y JAK - STA Tt B
SthE TS I S /MR PET - ALL IR 5 1805 SCRR 5L )

A, Bl s, AR, BRFEE
HTERFEFEWREHEAER kA

s TR ELBEL0 I /K L (T-Cells lymphoblastic leukemia/lymphoma, T-ALL/LBL), J2&#J&
TS AT B bR O 200 0 114 1 R 2 P i i R 7Rk 200 A e R 0 ) DR AR 2L B2 A %) A9
K5 HAr AT-LBL( < 25%)FT-ALL(=25%) . HAT-ALLIAE 4 S4E BAEAFY (overall survival, 0S) K
40-60%, JlEE MR, UG, 2BHEE I, B X2 MG T-ALLIRTT FBRA R, 1)
2 DA s AT R A B 25 0030 T R I T A B AS AR R R . ARS8 A X TR B — B JAK -STA T % 7
HOOE B R MG PET-ALLI F 2y AT M 46, N R IMEGTET-ALLI IS P it 2%

Jivk s WH2WH—BIJAK-STATIME [ 5 5 B0 2 R MERHET-ALLESE , 1TDVLP S, [T LA
PG BTSRRI B CNSLIAYT . SR — I BOA S A5 UG T RE 2R 0] . AU 7 S5 2 LA s ik R 1 100
KAg G —2097 . IEEATHINNAYY . SN ALY, Wi B BN AR A
BUFT-ALLIATFRCE

gL XHRBEZ W — B AK-STATIE J 55 3006 0 2 2 MR HET-ALLEEZTTDVLP T4, [l LA
S PR S B T T CNSLIAYT IS, 55— BOA A G BB 4R . ALL-NR. ARG HE R4S
R, BEATEIAKL, JAK3, STATSBERER S, 178 MNAYT, T LABERR A Al 4% Je +4E 438 se b+ Bl L
TRIT IR o AR JE B I M JAK-STATIE B 5 5 W0E By [, VR RS A i R F il 350, (i JAK1
Ui B ki) 1o R G L O W T (Tl 1% A1 1 o R B 3 D o B 1 O 2 2= i A ey
MWKE G, TERe AR e B, Biva R dins 1, a2 e bl T4 MO8 5, FRRTH
s A LR T, TR BB VA GVHDIIE ] . STATSBZRASAET-ALLH AN H UL, %R JAK LT
PRI, (AXTSTATSBHL > 10570 55 Uk, AFEBCL-2MHI 5] o X £ 2 N ke K ik s AR
W, FERFEATHUE S R A R, B TSI T 258, T DA ZER AR RN IR i SRy . A
JPRE, HHERHR . ALL-CR. 1T s i TAMBA . BAG 1 TR AR RIKEIKZ IEH , 23K
LA M IMRGE WA E . BM)G — B4 B8 ALL-CR, W#FCTHRIIRMHAETI /N, HaEh
SERGIHERTAKL . JAK3ZESEPR KL BRI .

T BERS A E AN 0 2 T JE B A BT LI . HEZS SO IR TV P-16 K b FE KA kg s 7 5
KFN ARSI, M T-ALLKAY BA B & X,

T TR REAA s, S RMEG, Al )e, JAK-STATH#ES, 5¢2%1#H
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P PR PR AL T I 5 T 1S S 2 P v i Pk £ a1 3]
Ik 52 2J
FEX B
TLAETER

i e MR A AR s & T S S M i v 23 1 1451

T HAE VB PR FRAZ AR I 5 T B B S se R MR 2R B iR 0, JF A ST ARG
ik

g B, B, 118, 202U 1A RS I R A= IR, I AL WBC 11.96%1079/L,
N 26%, 1.48.3%, M 17.1%, RBC 1.97%10°12/L, Hb 64g/L., PLT 16%10°9/L, H#&% . BH6H4 4 I 535
B, HARLZR 537.50%, £1E531.00%, Ki:2T=1.21: 1.3, K RIGA IR A0A% 0 35, ] O ks sk
s I RZBEAE I RIRER, IR AL i A o E, WE AR, B WREAIHE A 20.5%, EE
IEH PR R — 8 LB E A A A o R WL, NN D L 5 AR g e AR B (+4++) IR FH
PEH:61.0%, JRLIH55.0%; BREm=CE A HEANMRE (52.9%, Fik THANM B RPT)R, HoaRiE
CD15, R L BIRAIG, SSCIRAIK, Holi ik ik mns . A% A0 M L3 = 528.5%, HLA-DRFEIk
WA KEARAE 59.52% , AL 55.89%, CD235aF6 KRG, RS K8 . Bk L R84
. SRSF2FIASXLIZERZEAE , 2 h 18 Mok A AN T I, 2022-05-10., 2022-06-15., 2022-08-12
FTBTFLAE T . BTHFLM RS e 24T 50 . B ML R 5 e s 4L i fbyT . 2022-09-28 AT L[ A0ST, ABx
I3 MR WBC 10.64%10°9/L, N 9.4%, 1.59.8%, M27.2%, RBC 1.87%10°12/L, Hb60g/L, PLT 20%10°9/
L, Ret% 29.84%, Ret 558*10°9/L; A:fb R B IHZLZ45.69umol/L, HENHLL 2 9.64umol/L, [A[4ZAHZL
%36.05umol/L, LDH: 789U/L; HAEHLAEKE AR M, mEEPTABKE A 0, mysgk&En
919.60ng/ml, FrAUEEIRAEEEAIBAYE . T4 2250 25HBsAb FHTE, HBcAb B, MEHGHEPRITFAER K, B
AEVIRS, AXEiRG AR DLIA 5%, FHIERE (40mg/d) | HiEm R R an i i Y H6Y7 . 1697 A
TRIG, BEROEER, MHEMRWBC 9.5%109/L, RBC 2.67%10°12/L, Hb83g/L, PLT 19%10°9/L. HikJE
e 2 20me/gifii , 1GYT 14K G HIRJE O 12me/d ik, TTHZBHIZIRYT o

TS M2 R SR 20 L 1 IR (CMML) & — b e B i 1l R G e R, AR E B ks . R R
2 o Y TR AR A L AR ISR AX RS 22 . F S SRS MRS I PE T L (ATHA) 2 AR R e IR ZETL, 7~
A E B TR (350) # MASIRZ B0 T 148 ] 25 T, 3080 3 0 S A SR sk 21 240 AR DR 1T 25 | A P — s I M 22
ATHAZ A4k & TR M, AECMML /D, FORRALEIIA IS . AIF5ER, CMMLEE %
REZEALIIEOL, AR WL EE 50 R R PRl 4 B P SORE AL S e, RIEAE A B e
PERRA R . ZBE L RSEMHNAYT G, PNAHTY WG, 55 B DR TR, X ilm PR S
A= L,

R MR A AR M R, 1 B R R I ST 1
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LA R i AR AL FHERL

VHEA Jj KIBIFKMT2A L P Si
A PEEE F P s 7 Zou 22

M-EAR*x, THM, TAD. T2
EETH—ARER

HiY: WEEVHEA T 5 T M IRYT KMT2 AR 535 016 5 2 R MR 2 MRS R I (Acute
myeloid leukemia, AML ) BT RN 54

Ik RVHEA T R[4 577 100 mg d 1, 200 mg d 2, 400 mg d 3-14; & =JAZHEEHH 2 me/
(m2 -+ d), d1-7; KIEIATF 100 me/d, d1-5; BOHEMETT 100 mg/(m2 - d), d1-7]3AT73BIKMT2AFEH 5
AMLE .

G50 HUGEUEMLL-AF10EHEHE, 204htE “3+477 1A, sahiJEiE+CAG . 4E4s sihi+ B L
T+ ZEM R R =MBRITH BIRGEM, IMEARTEAML, L UTFREVHEA M EH AT R Em, &
BEAMMIE S22 2% M (CR) |, #UNMEREHR (MRD) &, PCR: MLL-AF10 0.01%; JmaC4MEA
7.6 x 10-4, CRUWATACHE T HA5EAR ST IL i i T 40 M AS A (allo-HCST ) , HATEAH G 6 ] AbF Tohi A A7
R BEE2PEMLL-AFLqEHE, DTFRIALT BAREM, KVTHRVHEA T ZHEFIT RS, ZMaE
HEBEIEAF#CR, MRDF, PCR: MLL-AFlq 0.01%; WzC4HMEA . 6.48 x 10-3, CRIMAFTAME T 2af%
{Kallo-HSCT, Fta)G2 b FIOEARE . BEIEMLL-ENLEHE, WA E#E, VHEAT ZiHEST
TG, BRIEASACR, MRDKGM, PCR: MLL-AFlq 0.01%; HaAZHMIAR: 0.59 x 10-3, 3KMT2A 5
WAMLAVHEA T 5 S40IT )5, BPARCR, TOIRITHIAET- LA, B . A8l S by 7 A O R
NI T L

4518 VHEA )T e85 5 I KMT2ARE N S0 AMLER A S8R, LRy, FTRERIA
55 RAMEATEKMT2A R 75 AMLIE 75 S 2Rk I —Fh ik £, Mallo-HCSTHIE LS

RHEY VHEAT 28 KMT2A; 2PERER M ; 5L i T4 M A

FI % 15 R0 ik L AL i B )y €
AT ARG i+ AR R TR p & S P &
I A8 2R I D i) 7 IR 7 0 B & ek

Bk TR ARBE
TARAARER (B FEHRFHE—MEELR)

Hig: HiTHEE % (busulfan, Bu) 5KFIEPAKA (idarubicin, IDA) TACHE % (1-Bu) Bk
A ARG M TAERH (autologous stem cell transplantation, ASCT ) F T HIRFE LM (first complete
remission, CR1) BEH &2 MERER FIL ( Acute Myeloid Leukemia, AML ) HOE IR IR TR S 24

Ik ImlBE 3200448 125 2202 14127 15 R 5 B RS 5 — Wb B2 e 1L RHZ 32 1-Bu Tk 217
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LA ASCTHYSOBIAML (AR 2PE R YR A0 1 i ) B BIG IR PRk, IR - I — ekt . SR I
SEBEAHOCR A LS R, R Bt kA BAELEW (Overall Survival, 0S) . ToAAA (Disease—
Free Survival, EFS) MK, [FBRAPAE R ML R Z R BEOSHTUEEE ., Fiil#0
Bk A SPSS 26.0 #A:iE47, LAP<0.05 WA SI2#2E 5.

iR SOWIAMLEE h, JVE2801, 31, PA4FER33% (14-62% ) o Fr AT B POk
BHE 7340 (7-200H ) , H{0SKDFSHEIAILE], A BE24FERO0S K DFSA 3 483.1%M77.9%, 5
AEOSHIDFSH77.9%F173.8% , 104-0SFIDFSF3i o8 71.8%F71.0% . S5 AML ( 20224F ) BRI 1 1L ]
( European Leukemia Net, ELN) Fil/540)2, 56 H A S36 B4 A% 24 T AE WA, 43 i
o B (RfEd ) 3561, Fn b (Fhfadl) 1861, RG0S K DFSYIE T Hhfadh, (HIC B #4k
#Z5 (P=0.132, P=0.268) , #RZE20224E6 1201 , 440 (74.5% ) HHEAEW, Hrba14 (69.5% ) B kb
FREELCRIRA; 1661 (27.1% ) BERE K. 24 A M BITEERAR22.1%, AR EME R, &K
WMEEBIFAE R (RJF90K ) MHFET, B ZR M Z R 50T s W2 I S AR 2 2 e 8 25 OS ik T
FER R ZR . T R EEA R N34T gad] . R, DB, Jo3-4900NEA RFF LA,

258 -BuPAb )y R A ASCTHIFCRIE F G AMLEE MRS it T L A58, "TREGE B
ISR

RHET SMEBER AN, PR I TAReA; RRmphAILE; B4, JoRAAN

LR A ] FHPh+ ALLYIFZDS8 % ik WGk Wnt/
Ca2+/NFATA 5 10 5 g {100k 15 )& i #5084

skgHrx . AEA. FHRF. BIAHR
HENERKFWEETR

General chemotherapy combined with tyrosine kinase inhibitor (TKI) treatment significantly improves the
complete remission of Philadelphia chromosome—positive (Ph+) acute lymphoblastic leukemia (ALL) and its five—
year survival rate. However, although the BCR—ABL mutation is note detected in a significant number of patients,
these patients may still experience initial drug resistance or disease recurrence. FZD8 is a poorly characterized
Wnt receptor, whose signaling in mammalian cells remains largely unstudied. In our study, FZD8 was detected in
Ph+ primary leukemia and Ph+ leukemia cell lines. Coculturing with stromal cells regulated FZD8 expression and
the nuclear factor of activated T—cells (NFAT) nuclear locations of Ph+ ALL cells. FZD8 knockdown resensitized
Ph+ leukemia cells to imatinib (IM) despite the presence of bone marrow stromal cells. Further study showed that
knockdown of FZD8 destabilized NFAT in Ph+ ALL cells, and inhibiting Ca2+-NFAT signaling sensitized Ph+
ALL cells to IM despite the presence of bone marrow stromal cells. These findings demonstrate that stromal cells
may mediate Ph+ leukemia cell IM resistance by activating the Wnt/Ca2+/NFAT signaling pathway via upregulating
FZD8, and inhibiting the Ca2+/NFAT signaling pathway can increase Ph+ leukemia cells’ sensitivity to IM.

KHET FZD8 3 PH+ ALL; NFAT; Stromal cells
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LA R i AR AL FEZR

DUBR ZZ K S Btif gy 54 A MEi A PEB b L 2L 171 itk 3 451

HWEER*Y, RRZ, 2. 2RA, THHE, KXE, SvHR R, 7, Kx, KEW
BMEARFHEEZER BETH ARER

E: WS DUARZ RREAHTIR YT B2 R MR 2P BIbk T 4H A 1 095 7 280FN 22 4

Jridi: RE520224F 1 22023473 F B i A AR 2 WAGTIRYT A3 51 52 & eI 2t BIbk T 406 1 1l
BEWIGIRTOR: 1. —BIEZTTRE; 2.0 J7a: JRITRT. MR um AR il 3. Ltk MRFE
LN |31k E2e2 o

GERL: 1. —RCRRAL: 3R, 218, 1Ltk TTAAERR20 (16—60) 25 FL 2 T A i
TGS M T MR AEAR . 1B ARFIESSE K, HeB B G A 406y, 1HAMRD
FAPES %5 MGG EB-ALL; 2. J7aL: 2BIRHG E A B E Y, 1BI3AHEE MRDBA R &
%, VBIFRASFFEEMRDIIYE, BEHFEMACRY; 3. Zatk: A3 4R #aitE; 7noh, 168E
HILCRS 24, ARG EIRTE . MPIREIRFET s 1] H BRI R AR L2 il IS TR A

P18 B RMEA (relapsed/refractory, R/R) —ALLAFiI M E ZRAIT WL, S8 %RE, %
BT T BOELUE R R . AR D M S8 1R 7 M R/R-ALLITRYT HF IS T4 0. DUPRZ R
Pt (blinatumomab ) J&—F SRR SEPETANMIAT AR, PIVRTET 40 MOSE m R i 4, %25 12021458
A 2022 4E4 7 0 B E A TIRIT L . JLER/R-ALL, AiIGRIRIEEdE Bn, HAER/R ALLE
FMIMRDFHPEALLE E T BTG RIE M, A0 T R AR 7 Mg T il /N s 3 2 i, AR
B, 3R E R IZ YR 2 BIARAFMRDBAYE . JEH B Alo-HSCTAR G 4312482 K 01 Fi DUMRZ
KICEAHTfE MRD PR FRFRFEEBAME . AR 5 AP LBIMRDBAPE R PRl &2, (H Xt Ay S 367 0 S 35 PR s ot 1
AR SR TR T B . AR FROZE A AE (CRS) A2 M 2 R KA TR 7 i 7 v A
HERIEM . 3BEE LB ELCRS 280 A IR TEAET - LB IO &1, X B /R FRAT (8 T
YRR RN R RN B R A

B DIARZ BRI ; R/R-ALL; CRS

Pl UM I g A3 ve b . B BB JE
RI7 T3151 728 Ph FHPE 2Pk bk E AN 1 i 3 451)

HWER*Y, RRZ, 2. 2RA, THHE, KXE, MR B R, 7, Kix, KEW
BMEARFHEELZER BETH ARER

HE): PENPFLIEF B A i e d . AR EEE (Aza+VentO ) JRIT T3 1512825 PhFHYE S ki T 40
L 1 I PR RN 2 A o

Tk BE520214: 1 H 2202345 H B2 TR B 361 T3 151258 48 (9 52 & METR 201 vk B8 240 G 1 i o
(ALL) BYlmRZERE, 3018 HIRT3151R A8 )5, B3z 1 BIFLMH IS 4R o bl . Wl ek G
IF % (BT 75mg/m2 B2 NS d1-7; 425 76H7 100mg d1, 200mg d2, 400mg d3-d21) .
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ERL. 1. —ERE: B, Lo, POIAERES2 (44—68) B IBINIEASSEE KL 260 R A
WA E k. P IBIEAEE L, WInT¥E R, 2. J7ak: 3BIE P RAIT A FICR,
HopBIT3SIEE N 3. Zeaxth: 1) MREaete. 3O1RE Y BBV E-3650H . I 4nia/ bk 4
HEOE>, R B PRI, i/ IMERGARL < 10 x 109/LH it E] 7K, 2) AR Migsrdi k. i
Aol MXnk RV . AERS . SMEDKME L 955 . K%, HrP @il ey, 1R R ZUR YL

WS PhFAMEALLE —FlA MR LR M2 B A R ALL, 25T, HOA BRI 20%-30% ., H i
I STKIR G2 PhFHPEALL JBE RFRMERITI7 %8, Hh TR, 2.0 30, MR Ry vt # b i o
RH S ABLIEE S AL T S EQATF SR A, RHT3151%48, ARG e . BE BB R PIATKI
XTHAR

BT FL AT A — PP U . AR, BTHL AT RE A28 20 5 DNA B SAL A DNMTEE [ K IE B
LM R RIS YE , A0 R DNA B A AT FRAK . Bel -2 — 2807 531 15 4 M 0 T 1 B R K0, A
AEFGANMATIG DL S AN H AN T b 453G AR . Bel 2Bl FI 423 sa b, i 30 T-Bel-2
IRBNGE S M A T e SR G BT FLIR T O R AR R AR A ERE R T (AML) | BARRES
AMLEZEHE L Z M1, RATIREIFITI 151828 PhFHTEALLIER R, i Aza+Ven+Or %, 455 BoRH
XA T315158 28 (I PhFHEALL YR, o E AR FEE A, X HIT3 151848 i PhFH A LLAE
HHALTT RITBONERS, LR HNZ T £

T BTHLATY s dEAs s BRI JE s T31515E2PhfHYEALL

FEFNEREIR A Yl JRIRY T i SE ALy a2t et 2B i
IF k54 2

THx, EvH iR, MR, £R2A. THE, KE, 22, KE®R, ThH. TRZ. KEZWH
HMERKFRERELER EiTH ARER

HE: ST IER e RIS 0] 2 e IRTT o fad i BE L AEAL T A8 S e 2k

Jik e SN2 B BELT AL R DG IR TERE, IRA S RSk

g O B, &, 602, 2018 SW EELL QNS £ 4E (PV) 5B HELF4EfE (MYSEC-PM
EfE), W2 MUE L FI40E23.21%109/L, PRI ZN18.04¥109/L, MLLT & 1161g/L. 1L/ 162%109/
L; MEAE: 23.6cm*6em. REHITLAFRIENR . THRRMEAM, JEA AT E15-20me bidiGyr . 5 B W
AR FRIG A, 202210089 ABE, . MIE32em*7.2cm, WAEFERIL, M. H40M877.52%109/
L. MLLEEF1108g/L, If/MR28*109/L, JNHZEFJEZR60me qw, BEAM I IRIRIT I, MR 2
2dem*6em, AR RIES ; WO BHF, L, 50%, 2019 kI = RAMF A IRK, 2WiRE
KEFBELFAEAL(PME), TR RIS . flil . RxEIMIGY7, MRTCE, 2ol B e inyr AN 21524
2022-07R0 3. B (FZIAET, 2 ) ABt. MM FZ0MI1.46%109/L, rh¥ER 4 H11+109/
L. IMLTEA32¢/L, M/MR2*¥109/LARE, ZWiPMF(DIPSS-PLUS &ifE ) , TLAAATEJE (5-10mg bid )
A ZERE R (60mg qw) . FIFR . SMEFRYT, WL N Eebosids 271, 4 SKMER, Simpomcios .

e B4t (MF) 2 —FBCR-ABLIFIMEAY B B8 FEHME IR (MPN) |, JLARERE 425
FEIR B RELTAEAL . RESN I IS O A I A . MER] 43S PME L J5 PR I /N G 22 5%
(ET) siPVIGEBELYitb, WG 22, A, HXPRER . TIE- o« EEEIRITHY RN AME, B
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LR = kiR R A @

ATME— 1T RETR MY 5 75 2 5 6 R 66 1 M i A A

JAK-STATE S IR BE S, J& MEARIRHLHI AL Lo 2 TR JE 2 1A SR A JA KA 11 571
HATHLH TS G MEIRYT, Al R Btk . 46 /NBE RS R A FA 3 . (R 30 AR R = 359%
(SVR35) M ILHI H 540% A4, HICHERH IR HER . HETE T 208 e iR AR T il It e,
AR RIRTT RN, AN A A s e B R 45

FEFJe & (Selinexor ) J&—K I AR AIEREMEAZS B8 USR] (SINE) o BFFEIESE Iy M A
ML (XPO1) m3kis, SECORREMEMGI RO SE B, IR LA LR, FER]Je ZnT LR
e PO ) 2 P R b A R B A A B RIS AL, T R 2 0 B AR A Y R KT, R R
AT, ATIIEAL K RIS R ZER R R (60mg qw) ) BEE AT S iR Y 7 MF S it 52k KL A,
AR AT, SVRISE B e i e, R, ZER)Je A O ME R EIRYT B sE

KT AR FR; PalRe; BREL i

The role of 18F—FDG PET-CT in Richter
Transformation and accelerated CLL

Ziyuan Zhou*,Siqi Qian,Xiao Lu,Tonglu Qiu,Luomengjia Dai,Yeqin Sha,Yi Miao,
Shuchao Qin,Yi Xia,Lei Fan,Wei Xu,Jianyong Li,Huayuan Zhu
The First Affiliated Hospital of Nanjing Medical University, Jiangsu Province Hospital

Objective: To investigate the diagnostic and prognostic value of 18F-FDG PET-CT in Richter transformation
(RT) and accelerated CLL (aCLL).

Methods: A total of 35 RT patients and 12 aCLL patients who had undergone 18F-FDG PET-CT at
Department of Hematology of Jiangsu Provincial People&#39;s Hospital were retrospectively examined. The analysis
involves the imaging characteristics of 18F-FDG PET-CT, measuring metabolic parameters, including maximum
standard uptake value (SUVmax), tumor metabolic volume (MTV), total lesion glycolysis (TLG), maximum lesion
distance (Dmax) and etc., with clinical, genetic and molecular biological data at the time of RT and aCLL diagnosis
to investigate the diagnostic and prognostic value of 18F-FDG PET-CT in RT and aCLL.

Results: RT patients have higher SUVmax (13.2 vs 7.9 in RT vs aCLL patients, p<0.001) and TLG (1651.9 vs
527.1 in RT vs aCLL, p<0.01). Multivariate analysis results suggest that SUVmax is a significant predictor for RT.
A SUVmax cutoff value =10 (lesions with SUVmax = 10 highly suspicious for transformation) shows a sensitivity,
specificity, negative and positive predictive value of 74.3%, 92.3%, 57.1%, and 96.3%, respectively. In comparison
to aCLL, RT has a poorer prognosis, with a median overall survival (OS) of 13.5 months. Univariate COX analysis
indicates that high MTV, high TLG, high Dmax, low [ 2—microglobulin, and complex karyotype (=3 chromosomal
abnormalities or structural abnormalities) are adverse prognostic factors for OS. In multivariate COX analysis, high
TLG and complex karyotype are independently associated with shorter OS.

Conclusion: 18F-FDG PET-CT is a useful diagnostic and prognostic tool for CLL/SLL patients with clinical
suspicion of RT or aCLL. SUVmax is a significant predictor for RT, and lesions with SUVmax = 10 should be
highly suspected of transformation, warranting pathological biopsy or aspiration for confirmation. RT has a poorer

prognosis, with high TLG and complex karyotype being independent associated with shorter OS.
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CAVJi KiJfCAR-TIfRIT o
A VEB b UL I 1 s 56 S0 52 2 1 1450 He o

FHIREx
HENERKFIRERELER FEZTHARER

I BRITCAVITZRIT 2 MBI EU A0 A M £ 2 R BEANE K FR B Ry 73k S 2 4t

D5 WCETRRH B 2R BESME K 0 2 B ELAI A 00 R B IEORE,  [RIERHT R 2
JRIERE, R E X CAV I BRI RN K it 24

Sigmtl. 1L, W, e2%, W LM E AR AIREE sy, ZAEEREAT AL, B I
JRIL104E, FfrP A M PR R G RIL . BAREINE R, BRKEHE R EH AR, &
K. 2 P J6*6emflb , 2 GBI AT . MEEBCT -+ 3R 3R 22 v DL W Ak P bR B A 23 i B
%, K/NVPRIZ4.2em*3.6cm, 7.5cm*8.1em” , HHEEA/R “ALL CR” , BHEMRD/ZR “<2.9%10-47 |
W o 7 25 ER R S e LA BIR S REARAE e /R L o 3IRIT R EEIA . B T20234R04
HO7TFLICAVIT ISP 1T, BUR Ny vahiiiE Sme/m2/d d1-d5, 4E43 5547 100mg d1, 200mg d2,
400mg d3-d21, FPHEMIH 20mg q12h d1-d10. AP HAMRIEE IR IVEEBREM G, 20kl . PR/ |
R MAEGTY, BEMEE . TSR 20d5E EEBaa . A | MRCTA A, 45048
INERIRTE R (CR) .

T e B 20 I B 40 P I o IV 2R e UL e B R L 2 N B I 1Y
20%~30% . fEGEAST FRL I IGYT W] LBl BN 2 C 200 B 11 s A8 A TS, R SAR B TR R AT A
40%~50%, (B4 50% L F B E R E K . A LKMEAB-ALLIEFE TG 2, VAFBAFERI24%,
REEZEREMEEEE, W RE T BRI, BEANE RS ITAEE RIS %~20%. HIALIT . K
J7 . I T AR AR SEXTRES M AL T RCH B, PRI RSNE R AR SR A M UG G

ez v P —FiBel24MiIF], Hak Bt 5Bcl-245 4, BUEMT-E e, BT, B
W RN, Ae4s vi 5 HA 25 6 A DL T SE—25 (2 i e AR T, ST e VA —Fil
WEERS A AE ARR] , wTA b E Z B RE B 5 L T, ELXT RSB 20 i A A A AT MR . ISR R
B S P S BB (Ava—C) A PMRVE, SEH i i nl i 25 58 i 1 s 4 rh Ara— CIE (BRI, JF
H AT i Ara-CRY SR AL AR . AW CAV T RN T CAR-THI MR YT 5t R4 R & i — i B-ALLAE
L SR RNIEIR TR, AT AZ M R, (AR AR ) R .

SRHEE SRR AN s, BEANE Kk

EVI1HIPEAMLA & i1 G A GE e iy 223

IRRMEx . X A, EBA
#il K 5 M8 E I

3

FY: BOEEMEREEAAAL (EVIL) FIPERERER FIh (AML) B8 B RERE . 16977
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LB S ok i g KA FHEZE

L. IRTT IR B EAEE

Tiidi: R MBI EVIL(+)AMLEF MR GORE, PP HIG RAAE . 1697 % IRIT IR S A A1
o

gi. BENE CDEBEZNEITI0OR, BH6XT T2, mmikiRik38.2C, JLEIE, JonE%
PR, JoM IR, JoAE L, TEPK R E . SMBEILCE R . AT 43.0%10%9/L, TR PRI LA
0.63*10%9/L, 2T 4iMIi1%02.68%10%12/L, LI EH8Tg/L, Iil/Miit%216.0%10%9/L, FLERM A 460U/
L, #l “Zui, FscEHE” s kmt, SR SRR, SN CmiE . BRI SEREAR L, S
NS . GRS AL e S5 s S s D4 fd s, JEFRL, JeAME L, il s, TEY.
YL . AR SR S A A, I L AR E2. 1210%9/L, PRI 4RI £50.49%10%9/
L, ZL400Ei14k2.09%10%12/L, IMETEF70.0g/L, If/MRIT48155.0€10%9/L, MZIL140100.33%, 21140
Mi314%0.007%10%12/L, MMi¥i: 95.0mm/h, FXIMFRS]: MIEERE 1773 9ng/ml, LA LA B Z 724.36mIU/
ml, FENRE: [TARARASLEHI2U/L, WRARZSBIS4U/L, rEmRRE2110/L, FLRR N
477U/L, HEM39.4¢/L. REEEREH . ENA+ANARS] . BNP, ARG . 43FhEL G LA | PR
Rl EEHM. SRR E R B AR TR E L . BCR-ABLARGFEN . BOife . BEImG 4 IE
o ANEIMANMEIEZS 20T RIRAIAE12% . MPNAHSERERAG . JAK2 V617F P, JAK2 (V617F ) %
I <100.00, HHER . ARWBFEHANM (A ) o ety JRIEA2915.0%, fekil:cMPO-/
CD117+/CD34+/CD15-/CD14—/CD33#B43+/CD13+/CD11b-/CD64—/HLA-DR+/CD38-/CD19-/CD5-/CD7~/
CD3-/CD10-/CD20-/CD22-/CD56-/C71-/CD36-/CD4-/CD11c #853+/CDA1/ D1+, BBETK . 2tk 40
s ERELT4Efk. FISHZE R N:EVIIEHEBHTE62% s ML . Fiobr 140l a6, XY, t(3:3)
(RLRONTERIR, K4518:46, XY, t1(3:3)(q21:q26),inco —ARIF: KM FISF3B12E725, T03-06T
BUFLAEH (7R) +4E2vihn (285K ) IRY7 . 03-2252 A AP 40 S 4k 4003 % 5 03-28 A& ifi 240 it )5t iy
2% 03-235NA A0SR . RIABEAN ML 18.0%, HfEF1:CD117+/CD34+/CD15-/CD14/
CD33#43+/CD13-/CD11b-/CD64—/HLADR+/CD38-/CD19-/CD5/D7-/CD3-/CD10/CD20/CD22-/CD56—,
04-04 AN Il 205G A HI2% o 04—1 1T 4 I FH K FE RECR -+ FDS A AT . 0426801 il A DL 546 4 i ;
04-28FHEA ML CD117+/CD34+ /CD13+/CD33+ M SR 2N 4R 2 153.95% ; #ES T L. WE|JFE LA 2 i
2.5%. 04-28% A FISHA R A EVIIEHEIME80%; T-05-0847 7 3 A 5 1 T- 4 M F i ( A+ 4H
4, BUEHT 2 NI B BuCy %, TANMEMIE0 R G & i dEd, A BekiAR WEIAANIE, EAFISHES
FEVILEHEIE ;. ASTR/R : B S AL &3 H98.9%., 06-07TE A HHES R : A UL A

Pe: EVIIEHEEHE, T s sEai oM i b s g gl oh 20, ¥2WiAML, Hob@Efedl, &
RAELERAL, PSR, SRR . 2B R e i+ B LR 7 23697, I, e
KFC R+ B I T AR E59T , IRIT R ANE IR WFE AR AR . T 05-08 7 S B M I T 240 MaAS A, 15 1M
# 5 ZAEVIE A JBATE HSTRIR A F N8.9%, BHEZ A WFMHANA ., Pt FEVIHM:AMLE &
A, SRARYT S R I T A R RS AT ] BB S R B IR RIR Y T RICR

RHEF EVIL; 2MERER MRS IGRFEIE; a7 4nt; Ryral
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BERZH LA S =k i g R AN

U JAKR/STAT3 G Sl B Ay a4 e s en Ak
I LR b 4

REFr FFE AR, RAL KER, B9
AR EHE PR ER

HEY: HTMDSEE M40, Jak/STAT3E 510 I G 5 CSNSEE PR L S Rk KO I K R .
fifF 5% CSNSHY A K- SHSF LY 212 ZALMEHT, LA SPII/PU.E R A HE SRR ACE ARG, TR
FEMDSHI EZ B o

Jid: FHPCRYE Western bloti BRI CD34+41 0 (3% M F40/ ) *FSPI/PU.1IHmRNA S & %1k
IR ChIPIRIRAG I CD34+ 41 T HSF 15 SPI/PU. US I F45 &1 0L . Co-TPIRISAS M CD34+41 i T HSF 1
W EAEN . Co-IPIREEFMCD34+41 I FFHSF1 5 FBXW7 o 455180, LAJZHSF1 5 CSNSZE &80 . 9t
FBEHR A FE R FH TR C D34+ 41 i 7 CSNSJE 2 F_LSTAT3H)3 1% . Western blotkillMDS £ CD34+ 41 it
HRSTAT3BE BRI . Co—TPIREGAG I CD34+ 41 il HH STAT3 5 C/EBP-beta & 1510

S50 : MDSHEFIE I TAUM T, Jak/STAT3{F 530 B A IIE 55 , CSNSIERIFL SR/KF- R, CSN5HY
Ik . HSFI 2 RAGMERIGS , 2 R AKF T S ARE N, HSF1/- S ASPIL/PU. LR PR % 5 A
FHWES, FESPI/PU. LR (W K- 8 B akmib .

451 MDSEFE M T4HMIH, T Jak/STAT3{F 530 B MG 1855 , CONSHEREL SRR, &
HOHXTHSF Y 252 RAGE S, BUEHSFIA-TFASPIY/PU. 13K L SEVE IS, A4 T80T et 3t
R AR, 5 1HERMDSTHE LT 40 i o AL BELT

KT BRE A R G AR, [R5, BRI

Venetoclax combined with Azacitidine and
Homoharringtonine in adults with Secondary Acute
Myeloid Leukemia

Fei Huang* jianyong li,zhongxun shi,wenyi shen

the first affiliate hospital with Nanjing Medical university

Secondary acute myeloid leukemia is an aggressive subset of acute myeloid leukemia (AML) that is, in general,
is associated with a very poor prognosis and high mortality. Venetoclax combined with hypomethylating agents have
showed relatively successful therapeutic effective in patients with relapse/refractory AML, while efficacy is limited in
high—-risk subset AML. We hypothesised that Venetoclax combined with Azacitidine and Homoharringtonine could
have improved activity in patients with secondary acute myeloid leukemia, particularly in high—risk subgroups.

Methods: This single center, phase 2 trial was done at the first affiliated hospital of Nanjing medical

university. The study enrolled adult patients with diagnosed of secondary AML (AML progressed after preexisting
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myeloid neoplasms or treatment AML arising from prior exposure of leukemogenic therapies). Patients were
required to have an Easter Cooperative Oncology Group performance status of 3 or less, and adequate end—organ
function. Patients who had received previous BLC2 inhibitor therapy were excluded. Patients received Azacytidine
75mg/m2 and Homoharringtonine 3mg for 7 days with venetoclax 400mg daily. The primary endpoint was overall
response rate. The secondary endpoints include safety, overall survival, and duration of response (according
to recommendations of European LeukemiaNet 2017 guidelines). The trial was registered on ClinicalTrial.
gov(NCT 05513131) and continues to accrue patients.

Results: Since now, we enrolled 10 patients; 8(80%) patients had secondary AML, 2 (20%) patients had
treatment related AML, while 7(70%) patients had TP53 mutation with complex karyotype. The median age was
62.5 years (38-80 years). At the September 26, 2022 data cutoff, median follow—up time was 10.5months (range
3-15). The overall response rate was 70% (7 of 10 patients). The most common treatment—emergent adverse events
included infections with grades 3 or 4 neutropenia (n=100%) and febrile neutropenia (n=80%). The 30—day mortality
for all patients was 10% (n=1). 2(20%) patients were eligible for allogeneic hematopoietic stem cell transplantation.
The median overall survival was 13.2 weeks.

Conclusion: Venetoclax combined with Azacitidine and Homoharringtonine regimen had a tolerable safety
profile and showed encouraging clinical activity characterised by a high response rate. further patients are needed to
validate these findings.

Key Words Venetoclax; Homoharringtonine; sAML

IRIFEVILE KK APESE &R FH ( AML) 361 3Cik 52 )

MREEx . koS, LE B AR BRE”
1LAMNEARKFHELRER; 2. BRTHF-ARER

B SMTEVIIEFRAZMERER s (EVII+LAML) BIG IR & SE 3 5 AE . JAYTRCR .

Jride: WHE20214FE4 ] 220234F2 H i s — AR EFESUARIBHIEVII+AMLE H TR, 4rHri2yr &
1, A SRR

i 3B E R F LRI AW AR R AR (AML) , HARIEVILE L
(EVI1+) o HrAig el —Fp i — g AR BNE R, ] =gy @ R4% A:46,X X, del(20)(q12)[2]/46,XX[ 18]
I 9 — KM B FLT3-1TD . NPM1ZS4%, gl — A () = SE R 28 A8 I, = HEVIIEFE B mRE . Wi
— WL 5T BT I G 23 HE 5 5 IRV 2 A W B B A IR Sk B e A R, kSRR I ML
J¥, 20224FE7 A5 H 2 A AMERE R MR M D, MRDBIYE, J5 R R4k EE6)T, 20234F22H B4
MRDPFHME, F20234F2 H 4 H Bk T4EZ8 se b+ LI ALS7 . B #0125 TRIHL T +HAG ) £ Ly7 1
JE, EAEBEA AR AMLIAYT S AR W B Ar e, SRR LI A 4 25 v i 2407 15 J5 B i
LS 2EIR B 2L (CR) o MBI = AZA+HAGH ZALIT2J8 8, 1AMLIF 1R, 2022-09-2252 A 51 )H
M)A A8, VRREARY T T 2 BT HL IR A 4 2 se Py T RIS BB AN IIE A 245 CR, RS T
T BHEFFIRYT -

451 EVIIRFATURE AMLEE TG 25, AW b = B 3 2B LI H B A 4 23 o hi by T IR AR R
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BFICR, PRYEA sChie a7 7 ST RERAR m EVII+AMLE 2 SR A R0R T 7 %
KHE T EVINERIE SVERER FRe FLIH 4e5% vodi

A~ SRR PEORE 20D 1 AL £ I JAC S kB2 F vy 0 A

MRark, SR3E. AP, EF BRK. KB, wXls
AHRBAANRER (AREHRFE—HEBELR)

H . AR AR 7 40 i (1 15 (Atypical chronic myeloid leukemia, aCML ) MIRREE, 583
X BT R T R

ik BT AR BE3 1510112 aCMLAE 35 1 I PRERBUAFAE S LI Sk e Bkt 456 SR ~J i
I RRRIE SR TT T 22 B+

55 31HI0Ii2aCMLEE TP ALATEH 63 (33-88) %, 6/21 (28.6%) Bl AB MK, HHEAAF/Hr
PR, P E50%10°9/L . FLER I A BE/KT-Fh i o B A 40> 5% 2 52 M aC ML AR 5 25 A7 301 g Al
LR E (P<0.05) , HRTIGEE . HAsflaCMLA 5 BEDT A JEE M AML, $h136 5421
FAIRYT (PG A/ BT FLA ), Hrho/1301 R E sz S ARG B2 iR T , 4/1310 BB s S
25+ AN TR 2 I 06T, MR R J61.5% , SRR I T 41 Mo A A 2 ME— 25 aCMLER 2 B
#J5 (P=0.008) . TET2 (55.0% ) . ASXLI (30.0% ) . NRAS (25.0% ) . SRSF2 (20.0% ) JCSF3R
(15.0% ) JEaCMLEE FH WHIRAS . 76 (35.0% ) BB A RAS/MAPKSE 5l B AH KL (BRAF, CBL,
KRAS, NRAS, NF1)ZAE, FEfG U Th o8 m, TPS3RARHR TG 22 (P=0.01) .

518 aCMLAR R, WRE2E, BHErE TARERIGIT %, 25 R4k 259 v] oo 3 838 I ARRE
AR, PEEITRL, EIFENRIA R . A SIS U BRF G S B 8 N 7% T8 S BRI 1 I T A AL A . RAS/
MAPK(E Z i AL . ASXLL, TPS3RAR/RFE AE, HEE5en R — DY KA &

OCH T AN MRS R A I 5 JRYT s AR

4k 25 SEHLIDE Ay Pl T LAY
YT B2 T s / ik IR e i S 5L — Bl

A

N

Eae KB, RXE, AHE, THI, TR OKE BER. FEZ K
e SARER

H s BRI LA A 5 0k LR R 5 B K R3R Y7 2

Jrds: XTIk BEAH A 1 itk CR A AR S B2 R RS, AT 4 s b & BT LI BT o

R B, Lo, 254, BAE20184E5 ] A BSUIN F5T 0 K i I e e e, A O R PR 9 ik 5L 45 95 A
P BR T AR A0 MR R, BB sk R R 0, R MORE 228, W Tk BRI
F M/ EL R, AT8JRIARST . 2018-11-23 B REIE 8225 413.5%, %y 50 AR 1.1 %% At 20 B
T, NAIHETIRE 2R, HERRZE S, fTTBI+CyFALER, 2018-12-12[n4 HACHME L T4, HAMNC
10.25 x 108/kg, CD34+ 2.97 x 106/kg, CD3+ 1.25 x 10E8/kg, 2019-11-01PET-CT/R =& 5%
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LA FEE e V) I EEL 85 32 B, 00 R TG bk L 45 17 R g 3L/ DL r S5 R0 L 20 AR A B R V8 R, 25
g 0 M B ARSI, SCHRFS TR L BE A M bk LR 52 A, AT A b o XU S R ik L A5 T, ok
ABREERE (25mg qd x 7d) 2J8IARTY . 2020-02- 144 B 36 A 2F/R IR 41#K0.4%, MRD 8.1 x 10-5, WTI
8.43%, MTEYL(AIAFISH/RXX 1/1000, STR 97.5%; 2020-03—1745 i i H45R CT R A5 M55 . HRARIX . 4
TR UM e SRR . PR SUNIE JBOA R LS, 2B . AR BRIX . RS /N T A
FFEMREIE R, 2020-03-271TAAGTT AT, WITRES RABRIILASF R, MRD <4.6 x 10-4,
STR 98%. 2020-04-1017 & bk L4 i d:, HPCD3+ 5 x 106/kg. 2020-06-017% B #EIE & 22" 5%
fit, MRD<6.2 x 10-5, STR 98.6%, WTI1 1.6%; 2020-06-014FAAGJ7 A7 45 0 55 3d [l At 2 ik £
4, HACD3+ 1x 107/kg. 2020-08- 1917 FEHAG T AL T . 2021-05- 1448 5 BEIE A 24 R R it
MRD <8 x 10-5, STR 98.7%; 2021-06-197% bk [ 45 % 6 7~ A O JEE e 1) 9 L 85 b K, XSLAM 38 B AL
MRS B T o 2200 R I 3 R UL S5 e Rk C 48, A DR PR YA Ik CL 8 P, A i S mT PR R, 430l T
2021-06-10, 2021-12-3 1A THII A oK+ 4E 2% Sehr+ PO IR R BEAb T 7 2 )8 1 . 2022-08-114: B $EIE ARk
CURI 2 5 8%, MRD 13.3%, WTI1 19.25%, STR 85.2%; T-2022-08-194T Wl i K +4E 4% i fi+ P A2
FEARST 1R . 2022-10-04A - BEIE S5 R bk CUR 40,5 15.5%, MRD 5.28 x 10-2, WTI 21.74%, STR
91.2%; T2022-11-094T B K+ HE A SO P+ U IR LA T LA . 2022-12-27 4 B $EIE 87 /R ik LU
4,560% , MRD 46.6%, WTI 30.36%, STR 58.1%, #etik/R46, XY; F2022-12-31F74EZ4s vifir+ff
LM O =ik y, BAACHBTHLIT 100mg d1-8, 4EZS 54 100mg d1, 200mg d2, 400mgd3-12, fLI7/5
EEE RS, IR A . BRYER IERERYY, T LM TR SR BUBGSIRYT
2023-02-20% B BEIL A2 /R 25 ; MRD < 2.8 x 10-4, STR 98.8%, Zifi 46, XY, T2023-03-30174E%s
TR+ BT R Ak, BB 100mg d1-7, ZEZSFHL 200mg d1-13, 2023-05-102H-46 1
BFRGH, MRD <7.2x10-5, WT10.55%; 4% T-2023-05-15F 7462 sefi+FFL it 7 4ki7 .

S5 T ELRE A0 F I /b R e A R T O LR A0 M A 1 B AR R R R S s, R R 2 &
Fim, TARGAT TB, RATRMES 5ehiii s LI G YT — Tk T RELH M 15 /0K LI RS A S S
RELEWEE, ISR m, R & MEATIR RGN A ek E8 0 ia 7 3R A 8, (B 1
i, ARSI G — D gk,

KT ez vi iy PIFLART s TIbkEREAR (A fme/ibk 8 s B RIe &R &

15 P LY G A Pd— 1R BLIRTY
52 R MR PR B s I PR s 5 2> B

JAdfx
FHOHRFWETRER

H: BT LI G PAd- 1 BRBTIRY T & A METR SRS 2 I 7 2

Tiide: BT R EEE L6 J METR AMLAR 3 B IG RARFAE - DA KA R BT L A B 5 Pd— 1 FRBCIR YT JS AT
, VTS .

250 BENBAESRE, YIS BRI SR A AAE, MLD, E8ER LRGN, B RE UM
FIME, IEHAZRE, FEASETBPI 4 X 5879543.29%, U2AF14E X 587538.58%, TPSS—RIF454y, i FH v
b (35mg dl. 8. 15) , 47, RIT8Iri)s, EaEainmnaii11.6%, gy

N2
pes
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0.13%, A EHE AR S AEEB2, IPSS-RIES84), T LAME N ML P fih i ] B 2 50mg, HY7 1 A] &
HRIM AR D), T R Bu/Cy r WAL, B RBINA, M RE, BRaE3AAK, it
A FRERT3%, (5 HRBEMEIR, TFa M BRSO R 7 58 (BaT4LI 5 100mg d1-7, SRHFSE
e 10mg d1-14, 28 RK—ANFHE) 1797, 3TREE A EHERn i 226%, H3.2% WahHEAZA1, i
RANME245.76%, Yt KIEFZAL, WTISEREFRE (17.30% ) , @AFERATE . AR RASXLI
36.46% FEI5878 ; NRAS 49.04% 5% L2878 ; SETBP1 50.30% 4% L2878 ; U2AF1 49.29% 4 X 9875
TET2 7.70% %t X 5987% ; GATA2 48.35% #Ah987s ; MAA IR ATERER Ads, T AR S Pd-1
Py (BT 100mg d1-7, PA-194( 200mg d1. 15) , UFfEEE AR B hE RGN 2.8%, KL%
HERARZANM, WA S A02.26%, WT1E#A (16.28% ) , —ACINTFHE/RASXLI 34.02% #%
545 ; NRAS 56.14% 5 X545 ; SETBP1 46.11% 4 X578 ; U2AF1 46.11% 55 L 545 ; TET2 7.70% %
MG, GATA2 46.71% BAG5AE s BRIRIL A FLEM, AREIRTT T AR5 & A i 2 P/ B B 5L 0 40 e
4.4%, BHEMAL: R AE4.76% , JEIRIEEZAL, WTERIL, AP HIRASXLL 36.09% #%
287 s NRAS 45.61% 45 X587 ; SETBP1 43.99% 45 L5878 ; U2AF1 45.59% 45 XL 58775 ; TET2 B
GATA2 46.43% B 58748, BF VY Lor2#3ib e, TRz %,

WhE: BIFLAR RS pd— LEAHTH T4 META 1Y S G S M 38 IS 19355 iR P ORI AN ERAR, B
BERIAEEM, (OMELUR B R Z R M, S0 g 7e, IR ZILE s, &
TSPyt e, XTI, O BeNa P EERL, MELLARNA S M B .

KT RMER SRR R PR BFLIE T PD-154T

A 23 vl Pl 22 WL 25906 Y W12 AMLY Y 5
K2 - MKICUZ 35

RARAXZ B 2 A L R At
1M KEWES — ERAZAICU; 2 BE MR AZAAERIEREZHLF O

HE: Hacdessvedi (VEN) Bea L H 25 (HMAs ) 2647 ™ 53 RAE H1IE 2 k86 2 1A I
(AML) B3 T Y7 8o 2 41 .

Jrids e [N 3 A O3 2 B e 2 — B B IR B0 W 4P B ( H-ICU ) 20214F 1 1 H %20234F
1A 31 B YA R A ™I RAE WA AMLE Z 174, 52 Ven+HMAs T 497 ( VEN100mg#i1K,
200mgZB2°K, 400mg5E3 KGR, A MSEHT L IE 25 /8 e KR i h200me,  FHZG KA i - R TE TR e
BT 75 me/m2851 ~ 7R, HPEABIE 1 5Sme/m2551 ~ 5K ), 43Hroe G i 40 i EOR 58 2 W 1Y 58
2% (CR/CRi) ., BARRIIE (ORR) . BELE (0S) REARIMEER,

S 17HUEH-ICUM AR unfit-AMLIE S, A 4FEEYS4 (20-84) %, HHE9H] (52.9%) , F
YJAPACHE T134318.9, FHSOFAPEST6.1, FHMEICUKRECHN26.5K . 166 B E &I iRy, 541
BEHICIPEME ML, 34 3 A BUREIE AL, 6 I G 258, 30 f A i i i, 2490 A
Wi, 45 A T E R 2 A IE T HCRRTIAYY o IR A AMLEEE 1461 (82.4% ) , MDSE: L3
(17.6%) , &faatl, faafl, Saa1E], aff e e, (36068 LI, 36IVENS A&
100252, 9f1°200mg, 561°400mg, FILEL i AR ECH17.4K . G5 1T VEN+HMASIARYTT
J&, 1240] (70.6% ) IKCR/CRi, 3 (17.6% ) ik#sr2ef# (PR) , ORRA88.2%; ATPS3RALHEE N
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5N, HrH2fiiACR, 26IPR, ORRA80%; AML-M54L8fil, FHrhsfiikCR/CRi, 3fPR, ORR}100%.
i AT BN ML AR 2 AUORRR }933.3% , W FHCRRTHE JORRF A 100% . F-HIRiBAfa]19.9K . FifT &
F A 3- AP E AR, HooRL B R K e o 44.4% , Forp 3 ) g S R ST, L) R il 4 SRR A
B FUABET 3B, Ay BIBET ML . i i AR T . BT 13 (0.5~23) N H L BROSE R
41.1%, PRGN fEHO0SH AT M 83.3%1118.1%.

B VEN+HMASTERIA A ™ B I A AE I AMLEE h AR G5 B P IOV 3, 28 4tk R it 2k R
U, AR ST 27 R RE U A R R R

KT dezs i WAL 1CU fa Em A

2 VY PRIEG 1 12 3 inw mle Pof FLL 1Y
I AT BER L SR S HE R I RO 5

THEze*x, KEE. SrHR. RER, KE, T3, HFR. T2, 22K, KENA
BT HARER

H e WS AE H R A (2 15 10 24 W s T LA T 7 B R 26 5 8 2R B E (MDS) S 38 Y T AR AN R
N o

Jrids: BB BT R BEIAY T 160 B A S W 2R S R, ARARIPSSAR), BG4 BB A 5+
WEEAIE R R A R R A RS MYARYT . B8R N — A, 4 20me B H2UK, HR14RIF14K,
TR MY MM E . EPORRE BRI G B b alfh, DL i sl /M s/ o = 23 i) J 5 R
5205 B LILSMNMERR i IR . 3R FE AL B A 50 25 A R R AR H R I A BT FLIRTIR YT . 528K
g, AEHER20me B H 20K, FIR14RAFE14K, FlFL R R 75me/m2 x 7R K FEST4 2, IR
76 JE P 16BIMDS TR I I TR S AN KRN

iR 166IMDSEE h R 7], B faof], HrhMDS-MLDAY & 4%, MDS-RSH)E#3
%, MDSPEERAGESq-/Y B #20], MDS-EBRYEETH], Irh L] 85 R 58 6 BTG YT . 15 i 35 4 i
PR TAEAUI PR E bR e, SERBMR30, S R30, MRAE40], BwtaE3nl, 26A77 5 Mgk
IR, BARE66.7% (10/15) , ARN106] 8 H B AE2-3 A IRA, 118 VR BIRYTIACR, 74
MDS-EBI ., BRUGIBRHERE, AR 20RAR B M7 AN 52 (I MDS B A5 q— 1) J A TR
A=W RIS PTFLAE IR T YA 8 A3 IR, AT A2, 19804 %2 10mg bidAie R . 2685
A ETRER, 44 ZEB6 I IRJF ARG

Ve 4EH IR AT 2 Fh i R oAb R RE, AR TAZRARN AR F I RS s 4k B
i IR 2R S 2 F AR 245 b VG At i A DM RIVE FH o AR PR A2 R R IG5 A1 2 i sk BT LA 136 7 B i A
SRR, SR ERAN RN K AR, BMASEIARLEIRTT . IRITARCRR, JTHXIMDSHEA faf
5q-LAMDS-EBRY B, (AR IR B0t . AR ARG, RN SRIT

KT AEHIR ; PIFLAE T ; B R R 4Gk
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CAVJi Fifvy 1 5L /MR 2 PESE & 1L (47 2
Fivde AP B i WS PR I DA TF 5

FpEx B, RAE. TR Rtk BNk REI.
TXE. RBH. Wk, Fiaw. BOEME. EEREA
BRIk 2 5% RGRESFHFRTS, ITHRERATIT, M KFWE S — &g F

Tt A I TR AE (Allo-HSCT ) J2i0Y7 & L MEARTE S ERE R I (R/R AML) RYH 2
el . HAETR/R AMLIFZallo-HSCTRTARCIEIG YT oRMG , SRRl 58, AR s liE | I
T RS TE R (CAVITZE ) 1 AR/R AMLERF fEallo-HSCTHIHERAMEIET 7 BT PR 2 41k

Tk RN AFIRTE18-65% IR/R AMLIF , ECOGIE/NO-14r. HZE % whiliiL,
Smg/m2, FHiE, d1-5; POBEMTE, 20mg, q12h, B2 F7ES, d1-10, 484550 (100mg, d1; 200mg,
d2; 400mg, d3-14) . FEMFTL LN VEBEFRMUETTFAAR . REMFR L T R SR
NR | AR GRS R

ghgLl. 20214E5 H27H 22023453 17H, L4 A304R/R AMLEEE , A145 106 )5 & XEIE T AMLAN
2009158 R AMLIEFT o 184 B HTESE MCAV Iy 132 S BL R i i T4 M R i . SR H 452 T Ml 4>
MEBM, 10IBFEZHLA 910G AH, 401 EZHLALO/10M & IS #4751
RGN, I BRFE R NAAE (R 300 EHEZ I BRCAVE BIBIT G, SRR R
(ORR=CR+CRi+MLFS ) FI&Z A Zf#% ( CRe=CR+CRi) 435I N70%F163.3% (K1), 52.6%3R15I67 IV )
B, Bz I T RCAVE BTG, BRI KGR RIS A . A 300, B2 CAVERIRIT R
4ERJ0SH60.0% (95% CI 38.09%-76.4% ) , 14EEFS}54.1% (95% CI 33.6%-70.6% ) . A & mh 47
BEVTEE N 12,440 A (95% C1M4.2-20.710H ), HLRAEFA (0S) KikE|, JTCFHAAEAA (EFS)
1220 (E2), 52 g a3 by ML, A2 25 i g oS (oS, 4.6
M HvsAKIBH], P=0.036) . 252 5 FLD 55 1T 40 R RS AR 04 838 5 AR 4232 SR ol T 40 MO A AT 7 A8 5 A
Fo, FEEH0S (A0S, KikF] vs 3240 H, P=0.002) (K2), CAVIRIAITE, & WA A R
A 34 M AN R FAE CAE) , 9/30 (30% ) B &I LR 40 . 11/30 (36.8% ) 44
A ARG . B WL AR MR A AR B i AeR, G ik,

2538 CAVZER/R AMLEERTS THGREV R . R/R AMLIREEZCAVIAIT G, eIk Hdim T
MRFEAE, TR B FH A, CAVIER/R AMLAYYTR0E 7638 5 FoA T ot B —30 22 vt AL FEBF
7% (NCT05657639 ) #HATHIE,

R sehr i . PR . dEAsvah . BAMEG . ArERER s
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AMLH}1'CMSS1::FLT1 d 4k 5 B FLT 1 1% 24 iR 14 i
EE R SRE BN I

BE¥Fx FAE . O KE . FEL R, BRI
MR ES ALAE . I KRR AR FheE
LA R W5 = BB ikt 2. MR BT A R 4]
3. AMKRFH WA B EFARAr; 4 000 K5 B 5 A ARk B ek At

H . o g A K 7520k (VEGFR ) fEMR & A & R Ak B2, VEGFRY # st ik
TEMPIE AR5 W, (HAVEGFREHEMOEARMGE . FATE—BIAMLE R A CMSS1:: VEGFRIEHE, At
ST HI7ET £ P8 CMSS1:: VEGFRIEHEREUEHLE]

Ik AWFIEFRI A3HT, DNA NGS, RNA NGS, RT-PCR, Sanger—f{illJF, FISHIEATHLE
PRI LS TE b . R HTAE FECMSS 1 FLT 1/ 75 5 PR s 338 BUR R 237 AML ARSI Y | R Western
blotF AR AT HTFLT3 Y F EF0E FI R (5 5@ BE AU . {1 FH CCK -8 77 A 00 240 i 1) 184 58 B %o Ak 7 245 g el
PG5 JE (Axitinib) UM

G — AT R, RN AN ARG . B BEIE A MG RS W R SOt RS &R i
o HBEY LR TR 35 Y R RN 135 e o i 2 R & AR FHEAE o — o, AR E M EHE, 4
FENHFEHEDNA NCSEFL 135 Y2 @ik EFVEGFRT (FLT1) M35k ERCMSS1 L A Wi dl, H
CMSS1:FLT1RE R Al A SefdHE S 3%, AlG 8 T Ads 1 58 B M FLT IS 2R X . i —2PRT PCRAI—1C
FFAERNAZKFIESE T Rl &7 sRARF IR . CMSS1:FLT 1A ORI ANTH3T3 G, H AN s A i (3%
I—f52E47 ) o SIEPOCUESZ M A R [ B PRk . — RINGRIEVTIER I Western blot/Hr &
MizaAEA A s (EFERKET) |, JFA EHE FIESMAPKEERR L. ZCMSS1:FLT 13 k41
JABEARDGT FLT 1 1 550 BT P4 5 JE (Axitinib) ek .

W ATEMASME hE 610 VEGFRIGEHE, ¥ — L MThRE Wik Sz EHE T T80 FLT1EE 2
PRI F R B0E , A FLA ) S R U 2 (R EHE M BU@ HLH . VEGF 2 AL P 5 8 214 1 45 A= i A
T, TSN EAERKETZE (VEGFR)ZS AR #E3H AL A A, BT MM VEGFR EZAS5F, 4
BJEVEGFRL, VEGFR2, VEGFR3, NRP-1FINRP-2, H i VEGFRIBEREUS(EHERLMAS P K A0 A
SCREHINEAILAR BT A 45 A i, AR R IR A AR R MR 28 0 FLTLAE IS A= ) A0 s 7 e v i) A AR T )
A1, (HCMSSHHTIRE M ATEHE . (HCMSSUZRNAZE G, T w2 RIIAEIHA . HECMSSTRTRE R
AlA E ORI T ZRALTIREIX, I S B0 & 8 AT AR R & A AR F R . CMSS1:FLT1
PO T BT W MAPKGE B 030, MAPK A5 N B 40 B8 58 BT 20, [R] B MA PKAR 0 T A BY
TR i R AE R . — Bk, % S R U3 5 2 HE 1Y F8 33 5 X BBE BT ( Cytarabine ) MIZRAE R
( daunorubicin ) FIFRHEALIT RVANHE (6K MR BT 1 700 S 0 R Ao FRATT A AR S MIF 9 o UE BH e 5K
CMSS1::FLT1AY 4 X 1% 20 R B i) 77 AxitinibfBUak . RIS, $Emiple y PKC-MAPKAE S8 B 67, an
HKWEZAR (Midostaurin ) A7 88 (Ulixertinib ) , WA RERIGYT _EROFESN .

KHEF AML, MLLEHE, CMSS1:FLT1HEHE
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CD19 CAR-TAINIiGY 7 A B—ALLEFHE i) GE 1
A2 B X

WZH AT, KT BREAL RAF
MK F WG — B

Hi: WECD19 CAR-TAIMEIIAYT H1, CRSIFAAN A B- ALLAR 25 2 20 A DR R il D g ih) A2 4k

Tiidi: XF20184E7 H 220204E 10 H 7E SR MR~ B & 25 — BE B 4552 CD19 CAR-TAEIRY T Y B-ALLE
IRITHIG MBEMTEARAPTT . PT. D-—RUKFILF4E i (1 IR A T e 22 i Ml b 3 AR 4 32(20,  56)
%, 36(41.4%) Lt Ty BT AIAR W B-ALLEEIRI T RS RN CD19 CAR-TAAEAY EL 65 L
KA FIL-6, TL-10, TFN-vy | TFN-« . 1L-2, TL-4FL-17AFEE, FIE IR bR AR 4 ™ B A
HATCRSAT. .

g (1) BT B CAR-THIML 5 CD3+ LBl e id /5 557.6 (7.2, 9.1) KREIIAFEE, (2) B-ALL
BEVRIT IS FRCRS RNy bR, Hrp 1705k & 4 CRS, CRS124814], CRS24423(5], CRS34¢18%, CRS4
210, CRSSHKOBI, FIFCRSHILE AR N24.1%, WRAKTHECRS, (3) FrAEZCAR-TY i+
B, 69 B (79.3%) BN T REREAS , ASAPTTIEK | PTHER | D- AR N, LR A
JRREAR. (4) CRS >3fFPT. APTT %, D-" AT, FAEHEAFERIL (P<0.05) . D-R{K
K5 IL-10KF L FEA ., CRS >3 E MM T IFN-y | IL-6. TL— 1048 P 57K W 5 5 % B 4
(P<0.05)

PHE: 4K, $EECDI9ICAR-T(CAR T-19)40 MG 7 H AR BIS T E RIS, HCAR-TIGYT
AR I RAREINAEZN, o i WWHFEPEZCRS, FATHIIFR A4S R R, 87HIBALLIEE #ZCAR T
BIT I AN FAESE3 ~ 15 i8Im0, KA AECRSHEELL, [UILIL-652E T+ ; 0<CRS<3MHREHL,
1L-6. IL-100&{E /K m TR BB ; 24CRS>3I, IFN-v . 1L-6. IL-107K i TXHRA . AHCHESY
Bri /R CRSP™H AR /MR S 1L-10, IL-6WEH 2 IEA G, B H CRSAM bR, HIL-10, 1L-6#k 2 4L
KT FRATIFTEHE R, FECAR-TIRY Y, 25U W DU 4 it PR 7 /KSF FgE L D e A8 4k, A B IR KT
fCRSAKE- S HBTDICH &AL, H8 IR BE8E . 155 I [m] o 448 e PR 7% 22 B CRS 2 W HLAT — /2 1)
UINIE

AT AR LA e s A0IIAYT s i TEE

AVER A A IR ERMT2A :
TET 13k 2 3D B 48 9 Sk 52 )

FREX RMT . EWMM . 0FE HRAT. AL
1. AMsra iz mERR; 2. AMKFWRES —ER

Hi: 2R A4 A MR EKMT2A o TETTEVS LR IGRRG 0L, BURAE 1F S 126t
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e, ARG RN S

ik BETE, &, 61%, NEFEAEL L, 2022-05-245018 T M K F M@ 55 —EE B, 21
WAL AT ER138.8 x 109/L, IMZTAE87g/L, IM/IMITELS x 109/L, B EEIE A R4 40 5 87 %:
T Hr88.6% IS HEAIREIA, CD34. CD19, CDI13. CD117. MPO. CD79alHt:, AB#ZR, BEF
RAEL; ZH PCRWTIER68%; Yeiih:46, XX, t(10;11)(q12;q23)[91/46, XX[1]; FHRAE:FLT3-
ITD . IDH1, RUNXIHEER AN, 2022-06-01TF 4625 5o P+ BT FLIEF + 75 F) 2 05 5 Sk &, )
B) 3 LK S 418 . 2022-09-07 F BE L 526 /# s MRD: 1.0 x 10-4, Yok R BLH A8 FATE . 09-21F U
HHyper—CVAD(A) JF E+4E 24 si LB ALSY . 11-01 B BEIE S 2%/ ; MRD:1.9 x 10-4, WTI1E #:5.98%,
IDH1FIRUNX 15 R A8 fHYE . 12-2 1B #8228 R 41 40 if166.5%;MRD:39.9%; 4L (A fk:46, XX, 1(10;11)
(q12;q23)[61/46, XX[4], W5 HT59.2% I HEAN AR, i RPr)EEIE, CD34, CD13, CD33,
MPO., CD38FHME ., $ERAIGE Ko T LALELS 5o fi+ 75 B B e S0 IR YT IR 5 M . 2023-01- 13 BEL A5 4
AWML, JE4) 1/50; MRD:46 x 104, 2023-03-065E12 0 N oA ZE MR EE e, B BETE 25 5 4 4 g
1793.5%; i 20:55.29% M HEAH MR 14, SRR BURRIE, CD34. CD13. CD33. CD117. MPOFHM:; £
FPCR:WT1:47.51%; 4L 0 14:46, XX, 1(10;11)(q12:q23)[10]; RNA-seq:A& M FKMT2A: : TETIFIA N
BESEA; “ARMFFLT3-ITD . WT1, IDHI, RUNXIZER AR, ERAREXRE %, 03-09 4%
TR+ BT LS T OT R HAG T IR G . 2023-04-04% A58 28 B BEHHl;MRD:< 1.2 x 10-3; 4% {0
446, XX[1]. 04-10FFUAFBM T AL HE, 04-18 1% LT 5MNE T4 (HLA 10/18414), A4t
$24.5 x 108/kg, CD34+ZHJf1i1%5%5.88 x 106/kg, CD3+ZHMIi1%L 1.44 x 108/kg. +10KR I KM A
PERLMAE T, T SRR s, MR eSS, Wae. CD25HP., 2 al B JC B M B 4 % Ty e 5
RILCVHDERI Y I I o +27 K B REIE S 2%/ MRD:<3.8*%10E—4;STR:97%; KMT2A: : TET1fl& LM E
0% LR AN . +28 RIF R IHIERRYY, APURYSRYT el

GER . BRI ARG AR LL AR

W KMT2A: : TET1RG FEPRUR d 4 Rk e(10;:11)(q12:q23) 5 7= A, izl a SER G IR 0L,
IEHATRE, ERE15F], HA 126 8AML, 26 AB-ALL, 1 T-ALL, W3ATHE RIRE1F 2k RS
YRR TP AEKMT2A : - TETIRLVE LR, 28 BB &, XE T2, 598K, It
IRTUG 22 WBESE —IRE RZIG, BRING THBERITIRG M, ISPz 1 5 5L 3 1T 40 f RS A
K. HBETARFFEEZM, TTGVHDEIL, FAHRLHI TR

Sty AMERAMMI A MG ; KMT2A: . TETIEGIEA; & i 40k

SehL i . Rk Pl DG A 4E 4 vl P
RIr S k. MEIGBAR 2Pk CL AN Y i
—Tgpefuts . ORI R IOE 98 B B By
Fopax. MRS Rtk BAzZk, RBH. REHF. TS
O RRR. INET . RABI . EEREA

RSN YR E A SNy R R L AN
FMKFWES— B, RN KF ikl B A=A

HE: W sehi iz (cladribine ) . /NFIEBTHEHTT (cytarabine ) JEAHEZS 5ihi (venetoclax ) 4%,
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MICAVIT 0T R MEABR S EMR 40 T 1 (R/R B-ALL) AR 4k

Tk BFSEANA20214E2 7 2202243 A 78 5 MR 558 — B s B2 B 10080R 7 O R 9T Y 14 IR/
R B-ALLEF, HrhBrE100], Zotkall. Frf B8 332 CAV I B RrEfeyy, BikR . sehimiz
Smg/m2/d, FHIEHESK; FIFHIET 20mg/12h, FH1EFHI0K; 4E4578H 100mg 1K, 200mg 2K,
400mg, FIRZEH2IK, GitBENEIRRN (OR) R, B2 (CR) F. CRAEEASE M-I
H(CRI)%, JEEFTLHMBIRA (MLFS) %, #4028 (PR) %, SARLELAY (0S) FIJoik A 171
(EFS) , & X OR=CR+CRi+MLFS+PR,

. BRI A 140 BRE R AAES29 (13~66) %, T BEEZ T I P FECAVIT
FIRIT, PIBEVIRT RN 12.4 (2~28) N H . EI4BIALLEE T, 14 (7.1% ) FAECR, 56 (35.7% )
RIFCRi, 441 (28.6% ) FRAFMLES, 44 (28.6% ) FRIFPR, HMHEMIORRN100%. J=C NG B4 9
%k (MRD ) BA#:R (10-47/K°F ) H80% (8/10) o M20214:2 Bl E 4, 3HIEE (21.4% ) LCAVIT
FESEMEE KR, W TR, MICAVIAITREPRIGI TG PURZIAT HMIEYT (CART) 5%
fift, AR E AL THIRE MRS . 7O EREZ CAV I 5 T R L T 4nie A4 (HSCT)
VBT A RS TR A, 2Bt e LR &, 1HIZET. . ALLEE 14EOSHEFEFSHRAT N 75%
60%, HAIOSKEFSEIARIRF], TE14GIALLEH T, 167 AHICHY3 -4 00 B AN R S Ak 248 e o /b
(643% ) . I/IRIEA (42.9% ) | X0 (42.9% ) , 3-4ZAE M A ROV FZ G (21.4%)
TCIRITHIEIBET Rk

THE: fEMRTEA AT, R/R B-ALLEIE RO T /iR K, BB RIS AN, CART,
DUMCZRIERST . BUMPHZ 2R sy B 4RIt TR e, R, SRt O, mEEIRER AR H
G ANAIT T % TR ST, AFRPIEE I T CAVIT 2R R/R B-ALLIE T BT R e b
TEAA R 1408 F T, ORRIX100%, HIG™HARFAE . 5 EFTR, CAVIFZEIRITR/R B-ALLEA
B A, (ERIEIRE— 8 KRR AT TR

KT SOEWR AN S, R, whEEE, BIRERTT, dEvohn, ek, AR

VAC (giZswidi. PIFURHIEG MEARNE ) E
BIFAIE A ok B 4a 5w AL Iy (W H7 2 B AML—-M5 B 5 1H)
A3 BN & A EWESE

ZEX . REC. . GBS S0 AEk. s
KM AR TE . R FET. R B
1. IMKFHRESF—ER; 2. FTEFEREER

RPN E‘T’ffﬂ?’%‘f\/enetoclax%ﬂAzacytidineﬁjé/a\(]hidamide (VAC) JFRIGITHZ Wi AE A el 4H
Y5 ALT AML-MS 8 A 0% A 2

Ttk MAZIIFE BB AN TE & s R a2 AT T2 BAML-M5 % . 7e58— a7 R,
VBIT T ZEAF . Chidamide 10 mg, qd (d1 =d7) , Azacytidine 75 mg/m2, qd (d1 =d7) , Venetoclaxifl) &
&3 (100 mg d1, 200 mg d2, 400 mg d3-d28) , d21-d282[H)4 & B 251 EAh, Tl M aR1Ggei, ¥l
PLHEASE ZJRNEGTT, TTRANVACEIHE . EAZMIEIRYT, MR B S5 00 AT 4k S 2 VACEUH:
AT 5, XFE SRR A AT I T A MR A
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SEHL. 202243 7 202248 A WA, HANA T 13BIHHZ Wi A IE A sl 438 L) T AU AML-MS
(7B, efilZet:) , OAERR 53 (16-63% ) (FR1) .

S I JEIAVACIHYY, 1361 H T A 124158 CRe (92.3% ) , & IFTPS3RAS B #HNR
(7.7%) o HAEBERIE, XOINREEEFEEEZIAT ZATRIA RN . it 2280 AR
(MFC) X 1263845 CRe B AT P4l , 41061 (81.8% ) MRDH% M. #1k5120234E1 H31H, 54
IRFICRe B FEZ T4 RAWIMVACIATY (K1) o FLT3-ITDRAS B H HICRAR A100% (4/4) , TP53
RABEIICRH66.7% (2/3) o MRIG2022FELNTERI 02, K. . WEREHCRARSHIN100%
(5/5) . 100% (3/3) F180% (4/5)

13FIRE , 5eH WA AR MR AN B R A ks 40 kA & #1461.5% (8/13) o JHEARFF
A2V F B R (15.4% ) , VHIEE BINEE (7.7% ) o FEV8JEIRTHTRTF A AT % (TRM) 4
77% (113) o TERVEMRAITINE], A 12F 8 E 2, 11FEERmERITFa4E, F49.4U, 104
BF MR, F418.0U,

L RETTI R 7.0 (1.4-10.6) o IHIBREIETERIERE, 1HRE LRI VACTT SR
JEE K, JReREA 2 I HSCT, 1368 EH A3 (23.1% ) TECRURA T2 T HA5AHSCT, H
TGRS T RS T B, Sy AP S

FHE : X THZWiI AML-MS5ANGE A s R4 Aby 7 0 B R UL, VACR Ry . IR, %4
PRI 5, BIME—N R B3R 7 AT DAZRAS 33 Y CRe R A R A AT 32 1 .

KT AN I RSk BT PEIA AN
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- RUBATRTS -
ol 3 PR DU R 4 1 0 B2 B BF S

R A R
LR P ESRFHEMGREFR; 2 @ W HAAERR

Hi: ZRMEESEM  (Multiple myeloma, MM ) & —FICIEAR, &R F00E B MR AR .
oMM T 254 I R - R BOR YT R MO B 2 & R R, B Iaa VI 2R 6T 2ok
EEMME 25 NI CGEMMA T o I, FRATFZEIF & B T BTAIAM (Adapalene, Ada) 7E-BHE HA1E
FA AL

T WAPSEE T, FRATRIAdab FEMM AN Z , {7 ] 5 W 0 20 AR A0 52 S AS I MM i =
AN s S HTAE S, RIS SR FH Adaf ok BA— P ik AL S I AK (Bortezomib, Btz ) BEAIGIFMMIELCAL
Mo MURIEHSE I, FROTRTIRNA-seq, FERE LT, 73 FRHERHU N Western Blot#R5E " Adaf 7 fig
HE S AR, SR FHINOD-SCID/INEUZ T RIS 56 EA TV PN S S0AIE

R, AdafEMMANE R AR ARESE 7 20 RO A S At T . Adat Blz—E X MM 28 Fi 5
PR A F) 240 % ) 3 B0 AR S 1 DR R R VR o ZE Buaffif 25 /9 2 & MEVAMM ( RRMM ) A8 S AR 41
H, AdaFRUOEE RRMMZE N Btz i 3 A0 T- U, AR BIR SR B RIVE T . FENLEIBTSE b, J3xF
FEREI N Western Blot 2 LA dafiENS B L 7 454 CD138, AdaBERSTEAsp35HIGIn345% 3k 5 CD138IE A
. Adaif e S ANMEAET R 2 5 R, FRATHBRIE TR DFOM I 4% % R 1T Adalf 5 MM At 1 FE
T2, WEM T Adais FERAET . FEETEBUL 255, Adan] RN Btzif G 89 p-1KBa K p-p6S BTG, MM
MM AR TP NF-k B S Fr BBt 2y, MTTAERE T Ada 5 Bzt RlHtMMAE R .

50 BRIAARAE R ALCD 1383 A RS AL A CD 13825 1 6k, [ REASfi i MMZH i & A6 Bk
FET B o IRNF -k Bl B0 75 S O B ER A OK i 250, AEMMh R 30 M BGR M PTE B8R ER , nTRE MM $Z
P T IR TT R .

KR B HEIR BTIA TR CD138 2RI T NF-kB

Identifying potential prognosis markers in relapsed
multiple myeloma via integrated bioinformatics analysis
and biological experiments
Xinya Cao*"” Bing Chen'?,Hua Bai'’

1. Nanjing Drum Tower Hospital Clinical College of Nanjing University of Chinese Medicine
2. Nanjing Drum Tower Hospital

Purpose: Almost all multiple myeloma (MM) patients will eventually develop disease that has relapsed with or
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become refractory to current therapeutic regimes. However, the pervious clinical parameters have been demonstrated
insufficient for defining MM relapse, and molecular biomarkers have become the focuses of interests. Prognostic
predictions based on molecular biomarkers have been more effective to this day. Our study was performed to
demonstrate key genes involving relapsed MM by bioinformatics and experimental evaluation.

Methods and results: The integrated bioinformatics analysis in baseline and relapsed MM patients were
executed. Gene Ontology enrichment analysis (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analysis were used to analyze functions of up—regulated differentially expressed genes (DEGs). Functional
analyses of up-regulated DEGs were used to confirm the biologic functions. Four hub genes (CENPE, ASPM,
TOP2A and FANCI) were utilized for construction of relapsed gene score model (RGS), and this RGS model was
validated in two independent testing sets. The novel CENPE inhibitor GSK923295 had anti—-myeloma effect,
including promoting cell death, blocking cell cycle and inducing DNA damage of MM cell lines.

Conclusion: Through bioinformatics analysis, we found that the four hub genes (CENPE, ASPM, TOP2A and
FANCI) were related to cell cycle, nuclear division, mitosis and spindle. Our research provided proof—of—concept
that RGS model could be utilized to evaluate recurrence risk and prognosis for MM patients, and targeting CENPE
contributed to developing novel therapeutic pattern for MM.

Key Words multiple myeloma, bioinformatics, recurrence risk, prognosis

ACAT 1Ll i P58 2 % M 1 9 A LA o 2

A PRED FXE FRFE BIED B
LM EAK SRR BTIIT 2. M B R R B 1

HE): ZREEHEREEAANHAR, PR T 5565 1Y S A L e 6 R iR 55 i e () ) 5, AR
WA TE AR IR U e R R L FRATTRAE S A ) SR RS REACATL, BRI FZma (4R i d g R 7
2 RN R MG A T R L

Jidi: 1. HshRNAJE PR G R A I E- BRI 4 ACAT UL R, ARSI AR bR 4l ik 5 2. I
FHWestern blot, CCK8, JizCZHMIA K v BT LA R R 80 K JH DR AT %o A B e, 200 ) 91 8 v
VI ISBE ST 0520 5 3. fd FHACAT VR S 150 Avasimibe ks 0 B 6903 40 MLH 58, 40 0 J 300 B2 v B
REJTROAIN ;4. RNA-Seqs3 BT ACAT ] 5 e Sy 4 S A At 5 i A8 1k s 5. 1 Hseahorse 2SR Ak ACAT 19
) J T ot S SR A R ALK - AE s 6. HUBERG TN ACAT LRIl IS b AR 25 A i A8 ks 7. KEIACAT
A RE L R RE DG I PO R 1 AR b

S50 RIS ACAT LR B A A bk, A0l IBE i, 4 M3 G 2 B30 ], s BT 1R g sk
555 AvasimibedU il B 40 ML 5 S e TR BURE 715 RNA—-seq 73BT & LA CAT LR il J5 S b4 D g Kotk
TR E 1524005 Seahorse 4l B WHIREMR A AL BEIR AL ACY- 52400 s LRSS R W R SRR 03,
W, FEFANG ;. ACATUMG S LR AL & A AL ACAT IS & BIMY CHE /K B %A%, MYC T
WH I 3 B Y HK 2 HILDHA ZK S i 5 R A%

S5 A ELRIE R AN SNE M AN, ACATIZEH B3R TP /KA s S ACAT LA il T4
TEBERR ALK T B REAR O RE 1, $R/R ACAT LYE TR 22 26 B B A i R Ha A I ek b i vh 5 25
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Novel c—Myc G4 stabilizer EP12 promotes myeloma
cytotoxicity by disturbing NF— k B signaling

Woom xR IR
Blood Diseases Institute, Xuzhou Medical University

Multiple myeloma (MM) is a B—cell malignancy characerized by the excessive proliferation of bone marrow
plasma cells and the production of abnormal immunoglobulins, which, despite advances in therapeutic strategies,
it is still incurable. Recently, the development and approval of innovative anticancer drugs have led to the
improvement of MM therapy, but drug resistance remains a major problem leading to therapy failure. Therefore,
novel agents need to be developed to achieve better therapeutic effects for relapsed/refractory MM patients. We
previously identified a novel c—Mye G4 stabilizer, EP12, which could induce MM cell cytotoxicity in vitro. However,
the in vivo anti—-MM activity of EP12 and underlying molecular mechanisms need to be further elucidated. In this
study, we found that compound EP12 inhibited primary myeloma growth in vivo by decreasing the stability of c—Myc
and interfering with the canonical or classical nuclear factor— k B (NF- k B) signaling pathway. Taken together, the
c¢—Myec inhibitor EP12 appears to be a promising therapeutic agent for MM.

FHET multiple myeloma, c—Myc G4, DNA damage, NF- k B signaling

Z R E F T SR 92941 bk BUTNKAE 5l 1%
XoF AN LS SR 12065 )

Btk Ak
LK E

HiY: 2V FE (Doxycycline, DOX) J&—FhURZEIEHIAEZR, bR THURGAERAN, IT4ERE Kk 3
HA—ERPMRER . TIIorseH, ARG & BDOXA P B BER AN bk 5 . A S iE -1y
YEH . IF HAEDOX A HLiT A5 W5 3 240 Ml p—INK B 1 A ZR3A K- R, {Hp-INK F 8 8975 FH i AN B

BT BRI, AT DL BEIE 4R HO29 50 5, FEARZRDOX A TN KGH % X0) 20 14 57
AT B2

Jride: 1. AFEMEERINKINHFAEG348240 FEHO204H M J , 1 CCKSHEAG I XoF 40 BB 5 Ay 5, =
YIS X IRAL, S TCAT (] 25 A PR VE R BT B, R4S 4HODME (WCRE(E ) |, T3 iy
FEAME A, 2 S GE A I M 2 . AEG3482¥RBE /IS5 . 10, 15, 20 wmol/L; ALIREHE 435101, 2
3 K.

2. JICCK8YERN20 w mol/LEJAEG348215:4 10mg/LEYDOX H: ] 4b BHHO29 41 fitd J5 XeF 240 Jifa 184 5 (1) 5%
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W, BEESS FAXNTIRAL, [RAE F JCATAn] 25 A BRI A R B BRZH . A4S HODME, 3 T332 i e g
R, SLEPH4 . S HA . FMIRA . BDOXAH . DOXEEGAEG34824bHH2H 5 AbFRRF[R] 705 1. 2
*ﬂ3 aio

3. Annexin V-FITC/PIFRICAIAESS , WxC4HAEAR (FCM ) J7iERs il A Al BE Y AEG34824b B H929 4
02T I R AR B TS0 . AREG3482H 243 o0 10uM . 15uM ., 20uM, ALBREFE] 2K ; LLICAE 254
b FRE g BT R

4. 20uMAJAEG34821% A 10mg/LIIDOX AL FHO20A II2 K 5, FCMJ5 I AG I X 2 i A T~ A5 i . 5%
B3k 340 . XHRZL . PADOX4]. DOXHEKAAEG34824bFHLH .

5. AN EEAEG348240 3 H929 #iffi2 K5, H Western Bloti A il 4 il p—INK 111 & 5 Y)Y
caspase—-3H [1FRIAAE L . AEG3482MK L 43 Io 10uM . 20uM;  LATJCZG Ak BRZH AR %F /A

6. FIDOXEEA AEG3482 L [FAFEHO2941 ifI2 K, Western BlotE Al p—INKZE 1 K& 3T Y11 caspase—3
FERFEIA . SCHr N34 XTIEZH . BADOXAMFEZ . 10me/LEIDOXIEL A 20uM I AEG3482 L[] 4b 3L

ghE.

1. SXHRAAIEL, 10-20uMK B RYAEG348240 B HO29 i1, 2. 3KJ5, XTHO29M4N i Es A
B AR HIAE T s AEG3482BK A DOXSLANBEHO2041 I 1-3K 5, CCK8ZEHFRM . W25 & Ab BRAL (1) 20 i
BB DR FDOXAL PEAI AR L 2 E 1S & (P<0.05)

2. AFEMREEAEG348240 3 H929 42 K5, FCMAIMANM AT el s . SXTIBAMIL, &
SCIG L AP TS e il & (P<0.05) 5 Western Blot&5 R g7 : SXTIEAIAH L, p-INKE H &R IR HAK

(P<0.05) , WBIYIN caspase—3 HEHFRIAEE (P<0.05) .

3. JHIDOXEX A AEG34823L [F 4b BRHO204 fi2 K, FCM&ER TR HDOX AL FIA Mk, BeAAbBR
AN PH T LB R (P<0.05) 5 Western BlotZ5 5 iR : BDOX AN e, B4 AL HEL p-INK
HEHFRIAFR (P<0.05) , BIYI caspase-3 2 FIEAHE 5 (P<0.05) .

51 1. WHIHO294N MUARINKAR 53 HE A3, T LA il 4 it e 3 5 s S 1 T

2. ZEDOXALFHHO294AMI RIS, 4 5 [F] I I HO20 40 A Y INKIE %, 1] LABASIR DOX X2 40 L bk 4t
HagE . AT AR

KT ZREEBR; ZVERE; H929; INK [55-m; W5, T

Selinexorl[f {5 Venetoclax

X2 S M SO ARG . R S 5

Tkkx, LE2BRA AL, TR
RN H—ARER (B EMAXFREELE —ER)

HEY: ZRITXPO LI Selinexor A £ Bel 241 57 Venetoclax X 22 % M i BEJRE A0 M AR 485 .
ToRREIA , X HATRERIMLEI T TR PR R

Tk 1. RACCK-81: 461 Selinexor & Venetoclax B 24 K B4 % MM 24 ik KM 3 S LP 14 i (19 485 4
WHRIPER: 2. RN A M Selinexor & Venetoclax B 24 Kz BEA FF MM AT kR KM3 S LP 140 1T
B52 5 3. N Hq-RT-PCRAZIMIMCLI, BCL2, BCL-XL., BAX. P65, XPO1, Caspase3, MYC, P21,
CCND1. TP53553:KmRNARYZKIE; 4. [ H]Western bloth Il C-MY C3E 19Kk o
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ZERL. 1 ANRIZHRE I Selinexor (1 wmol/L, 5wmol/L, 10w mol/L, 25w mol/Lf50 wmol/L) M
Venetoclax (5 mol/L, 10w mol/L, 20w mol/LA50 wmol/L ) 43l AbFEKM3 2 LP141/fi24h . 48h, CCK-8
275 B I SR Selinexor M Venetoclax BAZ5 25 n] [ ZHIKM3 S LP 14 3%y, PRIVE FH 25750 B i [a) 4 sk o
& 7 Selinexorifé &£ 4710 w mol/L, Venetoclax¥f¢ JE$5 A8 [ iRk FERR AR 4L, YEF24h, 48h/5, 45 /R
SelinexorfllVenetoclax P 25 65 X KM3 S LP 141 A 0 il VE 3G %, WIS A T RIER , G 2
ARG, MIEnAERIMEERAZREA S22 XL ( p<0.05 ) . 2. 10 p mol/L Selinexor
15 p mol/L VenetoclaxHL245 S IR T2 40 K M3, 48h /5 IR A0 AR I PR 1= 455 7R 28 v
M2 | Selinexor L2G4H | Venetoclax #2424 S KA HI 2 41 AR BS KM AU TR 351 0 14.1 £ 0.74%
62.1+1.8% . 32.6+0.9%"583.15 = 2.65%.Selinexor & Venetoclax .25 1] i F 5 FMMARMIIA -, —HBEA
JE MM T I 3 v TR Ab B, 2RI A G #E L (p<0.05) o 10 wmol/L Selinexor, 20 w mol/L
VenetoclaxHL25 KA FHZ5ACBILP140 0, 48h/5 R B SUSINR 1=, 45 R W Ras X HRY] . Selinexor
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Low DUSP1 expression predicts poor prognosis in
multiple myeloma

Jinfeng Lu*,Lemin Hong,Dan Guo,Hongming Huang
Affiliated Hospital of Nantong University

Objective: Dual-specificity phosphatase—1 (DUSP1) is one of the important members of mitogen—activated
protein kinase phosphatase (MKP) family, which plays a significant role in the tumorigenesis and development of
various human cancers. This study aimed to analyze the expression level in multiple myeloma (MM), to investigate
the association between DUSP1 expression and clinicopathological characteristics of MM patients, and its prognostic
significance in MM.

Methods: 1. Several eligible MM microarray datasets (GSE47552, GSE24080, GSE31161, GSE2658,
GSE6477 and GSE2113) was selected from the GEO database, to investigate the expression level in MM, to analyse
the association between DUSP1 expression and clinicopathological characteristics of MM patients, and to analyze its

prognostic significance in MM.
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2. Clinical data and bone marrow biopsy samples was collected from 90 newly diagnosed MM patients between
2019 and 2022. Immunohistochemistry (IHC) was conducted to investigate the expression of DUSP1 protein in MM.
Based on this, we analysed the association between DUSP1 expression and clinicopathological characteristics of MM
patients, and its prognostic significance in MM.

3. Using the online tool of STRING, DUSP1 co—expression network was constructed. Correlation analyses
between DUSP1 and these co—expression genes were performed. The signal pathways that DUSP1 may participate in
MM were predicted by gene set enrichment analysis (GSEA).

Results: 1. The data of multiple datasets from the GEO database showed that the mRNA expression of DUSP1
was significantly decreased in MM compared with normal controls and the expression of DUSP1 decreased with
the evolving steps of monoclonal gammopathies. Immunohistochemistry results showed that 65.6% (59/90) of the
patients with immunohistochemical scores of less than 8 were considered as low expression.

2. The data of the GSE24080 dataset showed that DUSP1 expression in MM was significantly associated with
monoclonal immunoglobulin isotype (P=0.01), cytogenetic abnormality (P=0.003), ISS stage (P=0.008), R-ISS stage
(P=2.20E-05), B 2—microglobulin (P=0.004), C-reactive protein (P=2.540E-04), LDH (P=4.340E-09), creatinine
(P=0.018), hemoglobin (P=0.049), aspirate plasma cells ratio (P=5.000E-04), and biopsy plasma cells ratio
(P=9.081E-06). The data of the 90 patients showed that DUSP1 expression was significantly associated with ISS
stage (P=0.019), hemoglobin (P=0.003), and serum albumin (P=0.015).

3. The data of the datasets showed that the low DUSP1 expression subgroup had inferior OS, EFS and DSS time
than the high expression subgroup (P=0.004, P=0.022, P=0.003, respectively). The data of the 90 patients showed
that the low DUSP1 expression subgroup had inferior PFS time, higher complete response rate and = very good
partial response rate in comparison with the high expression subgroup (P=0.037, P=0.044).

Discussion: In our study, downregulation of DUSP1 expression in MM might also be associated with higher

B 2-MG, CRP, creatinine, LDH, bone marrow plasma cells ratio and lower HGB. 3 2-MG and LDH were negative
prognostic biomarkers of MM. Higher bone marrow plasma cell percentage is associated with inferior prognosis.

In the PPI network, 10 genes can interact with DUSP1 and some were reported to involve in promoting the
occurrence and development of MM. Magdalena et al found targeting of HSPA1A can most specifically sensitize
tumor cells to the proteasome inhibition. Downregulation of JUN/FOS expression were reported to be associated
with malignant transformation of PCs and MM progression. MAPK1 (also known as ERK2,), MAPK3 (also known
as ERK1), MAPKS (also known as JNK), and MAPK12 (also known as ERK6) are all members of MAPK family.
Recent studies by Liu J et al. have shown that activation of ERK signaling mediates resistance to IMiDs in the bone
marrow microenvironmen. S  nchez—Vega found et al. that NR3C1 can regulate glucocorticoid resistance in a MM
cell line by the transcription elongation block.

Furthermore, GSEA analysis results showed that DUSP1 was primarily involved in several singnal pathways. A
study by Shammas shows that dysfunctional homologous recombination leads to an increased rate of mutation and
the development of drug resistance in MM cells. In addition, dysregulated homologous recombination activity can
mediate genomic instability and disease progression in MM. Pyrimidine metabolisms changes may be related to
melphalan resistance in MM.

All these results discussed above may explain why low expression of DUSP1 in MM could lead to poor
prognosis.

Key Words multiple myeloma, DUSP1, prognosis, bioinformatics, immunohistochemistry
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Prognostic Evaluation and Staging Optimization of The
Mayo Additive Staging System (MASS) in Real World
for Newly Diagnosed Multiple Myeloma Patients

Yongqin Cao*,Yingying Gong,Xin Zhou,Chao Sun
Affiliated Wuxi People’ s Hospital, Nanjing Medical University

Objective : To explore the prognostic value of the Mayo Additive Staging System (MASS) in real-world
patients with newly diagnosed multiple myeloma(MM).

Methods: The clinical data of 307 patients with newly diagnosed MM from Wuxi People’ s Hospital and the
First Affiffiffiliated Hospital of Soochow University from August 2015 to June 2022 were retrospectively analyzed.
Survival analysis was conducted for each subgroup according to the MASS. The MASS was compared to the original
staging systems to evaluate its prognostic value. Patients in the high—risk group were further stratified.

Results : Patients were divided into MASS stages 1 (93 cases), II (91 cases), and 111 (123 cases), with
significant differences in OS and PFS among all groups (p<0.0001). Patients were grouped according to treatment

regimen, age, transplant status, renal function, and bone destruction; with significant differences in overall
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survival (OS) and progression—free survival (PFS) among patients at each MASS stage in all subgroups (P<0.05).
The MASS was also used for further risk stratification of patients with Mayo Myeloma Stratification and Risk-
adjusted Treatment Stratification System 3.0 (mSMART3.0) and Revised International Staging System (R-ISS)
staging. Furthermore, in the MASS high-risk group, patients with scores of 2 and 3 vs 4 had OS of 23.7 and 10.1
months (P=0.004), and PFS of 17.6 and 8.2 months (P=0.004), respectively. Patients in the high—risk complex
karyotype group not covered by SMART staging criteria had shorter OS and PFS than those in the mSMART3.0
high—risk and MASS stage III groups (OS:complex karyotype group: 22.4 months, mSMART3.0 single—hit: 55.5
months, multiple=hit: 44.1 months, MASS stage I1I: 46.7 months).

Discussion: MM is a common malignant tumor of the blood system that cannot be treated. Although the
prognosis of MM has greatly improved with the application of proteasome inhibitors, nuclear export protein
inhibitors, CD38 mAb, and other drugs, as well as the progress of hematopoietic stem cell transplantation, the
prognosis of MM varies greatly among patients owing to its heterogeneity. Therefore, accurate prognostic evaluation
is very important for the choice of treatment in patients with MM. With the deepening research on the pathogenesis
of MM, genetic abnormalities are considered the main factors in risk stratification. The R-ISS and mSMART
stratification systems are widely used for the prognostic evaluation of patients with MM. Based on the previous
staging system evaluating tumor load, the R—ISS stage also included the biological characteristics of the disease,
including cytogenetic characteristics and LDH; however, it only included three cytogenetic markers, and most
patients were uniformly included in stage I, ignoring the heterogeneity of patients, which was still relatively
limited. More cytogenetic markers were included in the mSMART stratification system, and the influence of
cytogenetics and cell differentiation on prognosis was comprehensively considered. After continuous updating, it
was updated to version 3.0, which has been widely used; however, the proportion of the tumor load is relatively low.

In response to the above problems, scholars are committed to exploring a more accurate prognostic model
for patients with MM and propose the MASS, which can better reflect the compound effect of high-risk disease
characteristics. The MASS relies on a variety of cytogenetic abnormalities, LDH values, ISS staging and other risk
scores, which, to some extent, overcomes the limitations of the traditional staging system and is more convenient and
flexible.

This study conducted a retrospective analysis of a group of patients with newly diagnosed MM, and
found statistically significant differences in survival among the groups according to R-ISS or mSMART3.0
staging, indicating that the original staging systems had a corresponding prognostic value for this group of
patients. Subsequently, the latest MASS staging system was used to stratify the risk in this group of patients
and perform prognostic survival analysis. Statistical differences were also found among the three groups of
patients (stages I, II, and III), which verified the prognostic value of MASS staging in real-world patients. In
addition, to eliminate bias caused by treatment plans, this study conducted a subgroup analysis of patients in
the PAD treatment group according to the MASS staging system, and verified that risk stratification could be further
performed in different age, transplant, and non—transplant groups, which is consistent with the study by Abdallah et
al..

Moreover, in the real world, many patients are suitable for transplantation but have not
undergone transplantation owing to various objective factors. These patients require attention, and an appropriate
prognostic system needs to be identified. Therefore, this study conducted further risk stratification for these patients
according to the MASS, and found that there were significant differences in prognosis among patients at each stage,

indicating that the MASS also had prognostic significance for these patients. Previous studies have shown that bone
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destruction is an adverse prognostic factor for MM. Most patients included in this study had bone destruction. MASS
staging was used to analyze the survival of patients in the bone destruction subgroup, and there were differences
among the stages. Similarly, differences in survival were observed between the normal and impaired renal groups.

In addition, complex karyotypes are widely considered high—risk prognostic factors for MM. Although some
IgH translocations are considered in the mSMART and R-ISS staging, many complex karyotypes that are not IgH
translocations have not been considered. Therefore, further prognostic analysis of these patients was conducted
in this study, and it was found that the prognosis of the complex karyotype group was worse than that of high—risk
patients in other staging systems. Although the sample size of these patients was small, this result suggests that
a complex karyotype might be included as a new high—risk factor in the risk stratification criteria.

The evaluation criterion for the MASS high—risk group was 2+ points (patients with at least two risk factors).
Analysis of the scoring criteria of MASS staging showed that patients with scores of 2 and 3 may contain only
cytogenetic factors or tumor high load factors, while patients with scores =4 must contain both cytogenetic factors
and tumor high load factors. Therefore, in this study, further risk stratification was performed for the MASS high-risk
group of patients, who were divided into two groups, scores of 2 and 3 into one group, and scores of 4 and above into
the other. Survival analysis revealed significant differences between these two groups. Therefore, it can be inferred
that in patients in the MASS high—risk group, the boundary can be set at a score of 3 to further stratify and improve
the accuracy of prognosis assessment.

The mSMART stratification mainly divides patients with MM into two groups based on cytogenetic
abnormalities, which are not very clearly defined. Although the R-ISS includes a situation of high tumor load, it
does not fully consider the situation of both cytogenetic abnormalities and high tumor load from the perspective
of defining a high-risk group of patients. Overlap of multiple adverse prognostic factors has not been adequately
considered in relatively high—risk patients. The MASS overcomes the above problems, taking into full account
the overlap of various high—risk factors through the integral model. In this study, patients in the mSMART3.0
standard and high—risk groups were further stratified according to the MASS, and survival analysis among the groups
showed significant differences. By comparing both the C—index and AIC values of the two prognostic models, it
was found that the MASS had a higher C—index value and a lower AIC index; thus the MASS had better predictive
performance than SMART3.0. Similarly, in R-ISS stage Il patients, there were also differences among the groups
after MASS staging, indicating that the MASS could be used to stratify the prognosis of patients with newly diagnosed
MM more accurately based on the original prognosis model, which was a further optimization of the original staging
system.

In conclusion, the MASS can effectively stratify the risk of patients with newly diagnosed MM in the real
world more successfully than previous systems. In addition, its "integral accumulation system" can identify patients
with heterogeneous prognosis from the previous staging system, and facilitate the timely addition of new prognostic
factors in the future, which is more flexible and convenient than the previous staging systems. It has good application
value for the prognostic assessment of patients with MM, is worth further popularization and application, and
requires further optimization. The validation and exploration of this prognostic model in the era of mAb therapy and
its combined application with MRD monitoring remains to be studied.

Key Words Multiple myeloma; MASS; prognostic evaluation
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Primary extramedullary plasmacytoma of the spleen

with hard—to—correct thrombocytosis: a rare case report

Xinyi Du*,Xiaoyan Xie
Department of Hematology, Northern Jiangsu People’ s Hospital

Objective: To present and investigate the first reported case of primary splenic plasmacytomas accompanying
thrombocythemia that was hard to correct.

Method: The clinical and pathological features, laboratory examination, diagnosis,treatment as well as follow—
up result of the patient who was pathologically confirmed as extramedullary plasmacytoma(EMP) of the spleen but
also a suspicious essential thrombocythemia admitted in Northern Jiangsu People&#39;s Hospitalwere analyzed
retrospectively.

Result: A 42-year—old female patient was found splenomegaly along with severe microcytic hypochromic
anemia and thrombocytosis in physical examination,without obvious clinical symptoms in October 2019.
Successful laparoscopic splenectomy was conducted after proper preoperative transfusion and postoperative pat
hological analysis revealed plasmacytoma(CD20(-),CD79 « (+),EMA(+),CD38(+),CD138(+),Ki67(10%+),CD3(-
),Kappa(+),Lambda(partial+)).Further bone marrow tests only found significantly—increased platelets while no

abnormal plasma cells were observed.In blood tests,no abnormal immunoglobulin secretion was detected while the
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levels of both serum(kap30.9mg/1.(3.30-19.40mg/L),lam54.2mg/1.(5.71-29.30),kap/lam0.5701(0.26—1.65)) and
urine(kap116mg/1,(0.39-15.10mg/L),lam6.85mg/1.(0.81-10.10mg/L),kap/lam16.9343(0.461-4.00)) free light chain
were raised.As to the Positron Emission Tomography—Computed Tomography of her whole body,no evidence for
any other involvement was seen after the surgery.Based to the systemic evaluation and the patient’ s permission,a
strategy of watch and wait was adopted.

The final follow—up didn&#39;t found any clues of disease progression,and the data of her
hemoglobin turned normal after regular treatment of oral iron supplementation while the count of platelet still
above normal in Octuber 2020.

Discussion: EMP is a rare clinical condition characterized by the proliferation of clonal plasma cells in other
parts of the body than the bone marrow. More than 80% of the cases occur in the head and neck, especially in the
upper respiratory tract. Spleen is one of extremely unusual primary sites and few cases have been reported so far.
Here we present a rare case of primary splenic plasmacytoma with persistent thrombocytosis.The disease kept on
stable with no additional symptoms and normal level of hemoglobin,only by limited treatment measures including the
splenectomy and iron treatment since her diagnosis in 2019. However, her thrombocytosis did not corrected with the
removal of lesion in spleen and improvement of the anemia.lt was quite a pity that the patient refused to cooperate
with extra gene examinations to identifying the existence of essential thrombocythemia,which kept the cause of
thrombocytosis confining to be assumption.

Key Words spleen,extramedullary plasmacytoma,thrombocytosis

Anwulignan Suppresses Myeloma Growth by Pyroptosis

Xinyun Zhang*,Bingzong Li
The Second Affiliated Hospital of Soochow University

Purpose: Multiple myeloma resistance to apoptosis and antitumor immunity contribute to poor therapeutic
responses. Pyroptosis, an inflammatory programmed cell death distinct from apoptosis, has potential to be clinically
harnessed and to address these problems. Chinese traditional medicine has advanced the care of patients; however,
detailed knowledge of the medicine is lacking. Anwulignan is a natural small-molecule compound of the Chinese
traditional medicine Schisandra sphenanthera lignans. The goal of this study is to determine whether anwulignan
could suppress myeloma growth by activating pyroptosis, enhancing anti—tumour immunity.

Methods: 1. IC50 values of four MM cell lines to anwulignan were detected to determine the effect of
anwulignan on myeloma cells. To determine whether pyroptosis was involved during anwulignan treatment, markers
of pyroptotic cell death, cleavage of gasdermin (GSDM), caspase 3 and release of HMGBI, IL-18, IL-1 3 were
detected.

2. High—throughput mRNA sequencing was used to screen out the differential genes after anwulignan
treatment. Differential genes enrichment analysis based on GO (Gene Ontology Resource), KEGG (Kyoto
Encyclopedia of Genes and Genomes) was used to clarify the signaling pathways and biological processes affected
by anwulignan.

3. To ascertain the functional contribution of the immune system in anwulignan therapeutic efficacy, we

compared tumor responses in immunodeficient mice and immunocompetent mice. Orthotopic MM xenograft models
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were established in NOD—Prkdescid T12rgtm1/Begen (NSG) mice with luciferase labelled LP-1 cells. Orthotopic
MM allografts models were established in C57Bl/KaLwRij mice with luciferase labelled STGM1 cells. Tumor burden
was assessed by serial bioluminescence imaging.

4. To determine whether the antitumor immune responses during anwulignan treatment were dependent on
mediators of pyroptosis, tumor—infiltrating T lymphocyte populations from control or GSDMD-KO tumors treated
with anwulignan were detected.

5. To identify the mechanism and targets underlying the inhibitory anwulignan activity, we performed a
high—throughput proteomics platform to screen the potential targets of anwulignan. We synthesized biotinylated
anwulignan to lable anwulignan. MM.1S cell lysates were incubated with biotin—anwulignan or free biotin, and
the mixtures were precipitated with streptavidin—coated agarose beads, followed by gel electrophoresis and silver
staining. Only one band was clearly precipitated by biotin—anwulignan but not by free biotin. The differential band
was prepared for LC-MS/MS analysis. Cluster analysis was used to screen out the preferred binding partners of
anwulignan.

Results: 1. CCKS assays showed that the IC50 values were found to be 38.29 w M, 51.09 w M, 70.61 p. M and
87.16 . M at 72h for LP-1, ARH-77, U266, and MM.1S cells, respectively. In addition to increased cleavage of
GSDMD and caspase 3, anwulignan treatment promoted release of HMGB1 and IL-18, indicating that pyroptosis
occurred in anwulignan—treated myeloma cells.

2. RNA-seq results revealed that the expression of pyroptosis genes increased significantly in anwulignan
treatment group, suggesting that anwulignan induces pyroptotic cell death.

3. Tumors in either immunodeficient mice or immunocompetent mice showed robust tumor regression following
anwulignan treatment. However, anwulignan induced prolonged tumor regressions in C57Bl/KaL.wRij mice, with
tumors taking an average of 106.5 days to regrow to 10s pscr compared with short—term regressions averaging 36.2
days in NSG mice. Moreover, we observed more extended overall survival of anwulignan - treated C57Bl/KalL.wRij
mice compared with NSG mice. These data suggest that an intact immune system significantly contributes to the
therapeutic efficacy of anwulignan.

4. Higher levels of CD8+ T cells were detected in control tumors in comparison with the GSDMD-KO
counterparts.

5. High—throughput proteomics platform detected a series of candidate proteins that may bind to anwulignan.
Cluster analysis was performed using STRING software and showed that anwulignan preferably binds to pyroptosis
proteins.

Conclusion: These data implicate the natural product anwulignan - induced pyroptosis in anti-myeloma
immune responses and highlight new therapeutic strategies for MM. Our data suggest that pyroptosis may be an
indispensable mediator of immune—driven therapeutic response in MM.

Key Words Natural small-molecule compound, Multiple myeloma, Pyroptosis, Anti—tumour immunity
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Screening and identification of key biomarkers in multiple
myeloma through integrated bioinformatics analysis

cuiling zhang*

Nanjing Drum Towel Hospital

Purpose: Multiple myeloma (MM) is a common hematologic malignancy worldwide. Although there have been
many studies on the pathogenesis of MM, the molecular mechanisms are still not well understood. To identify the
candidate genes in the pathogenesis and progression of MM.

Methods: Two gene expression datasets [Zhan Myeloma dataset and Agnelli Myeloma 3 dataset] were obtained
from Oncomine. By multi—dataset integration in Oncomine, top 100 over—expression differentially expressed genes
(DEGs) and top 100 under—expression DEGs were identified, and function enrichment analyses were performed. The
protein—protein interaction network (PPI) was constructed and the module analysis was performed using STRING
and Cytoscape.

Results: The enriched functions and pathways of the DEGs include response to cytokine, immune response and
MAPK signaling pathway, VEGF signaling pathway. Seven seed genes were identified and survival analysis showed
that gene HLA-DMA, COX7B and SOD1 had prognostic value.

Conclusion: DEGs and seed genes identified in the present study help us understand the molecular
mechanisms of MM, and provide potential therapeutic targets.

Key Words multiple myeloma; biomarkers; bioinformatics analysis; prognosis
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Repetitive Transcranial Magnetic Stimulation for
Chemotherapy—Induced Peripheral Neuropathy in
Multiple Myeloma: A Pilot Study

Yuanxin Zhu*

The First People’ s Hospital of Lianyungang

Objective: Chemotherapy—Induced peripheral neuropathy (CIPN) as one of the major toxicities of the
treatments for multiple myeloma (MM), leading to dose reduction or treatment interruptions. Repetitive transcranial
magnetic stimulation (r'TMS) is a safe non—invasive neuromodulation therapy, and it is potentially beneficial and
effective as a treatment for CIPN. The objective of this study was to investigate the efficacy of rTMS treatment on
CIPN patients with MM.

Materials and methods: Thirty MM patients with CIPN who were treated with rTMS were screened in this
study. All patients received rTMS treatment. Before and after rTMS treatment, patients were assessed with nerve
conduction velocity (NCV), visual analogue scale (VAS) and The European Organization of Research and Treatment
of Cancer Quality of Life Questionnaire—CIPN twenty—item scale (EORTC QLQ-CIPN20). Fisher’ s exact test and
Mann—Whitney U test were used to assess categorical and continuous variables. P value <0.05 (2—tailed) woolly
significant.

Results: After r'TMS treatment, 24/30 (80.0%) patients felt their CIPN symptoms decreased after rTMS.
Meanwhile, all 15 patients with grade 2 CIPN felt better about themselves, compared to 8/10 patient with grade 3
CIPN and 1/5 with grade 4 CIPN. VAS decreased after rTMS treatment (5.40 = 1.94 vs.3.10 £ 1.60, p<0.001). The
NCV of bilateral median nerves, posterior tibial nerves, common ulnar nerves and peroneal nerves of patients hefore
and after r'TMS treatment was detected. After 'TMS treatment, both motor conduction velocity (MCV) and sensory
conduction velocity (SCV) of patients enhanced. The data of EORTC QLQ-CIPN20 (17.68 + 8.14 vs. 10.50 £ 9.55,
p<0.001) showed statistically significant score reductions. The scale of the patients with grade 2-3 (n=25) decreased
by 8.89 + 4.24 points, as the difference value of patients with grade 4 (n=5) was 3.54 + 3.45, p<0.001. No adverse
events were obhserved.

Conclusion: We suggest that rTMS is a safe and effective therapeutic approach to improve peripheral nerve
injury and relieve the CIPN symptoms of patients. Early rTMS treatment might get better treatment effects for MM
patients with CIPN.

Key Words Chemotherapy—Induced peripheral neuropathy, Repetitive transcranial magnetic stimulation,

Multiple myeloma.
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