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Abstract

t(1;19)(g23;p13) is one of the most common translocation genes in childhood acute lymphoblastic leukemia (ALL) and is
also present in acute myeloid leukemia (AML) and mixed-phenotype acute leukemia (MPAL). This translocation results in
the formation of the oncogenic E2A-PBX1 fusion protein, which contains a trans-activating domain from E2A and a DNA-bind-
ing homologous domain from PBX1. Despite its clear oncogenic potential, the pathogenesis of E2A-PBX1 fusion protein is
not fully understood (especially in leukemias other than ALL), and effective targeted clinical therapies have not been de-
veloped. To address this, we established a stable and heritable zebrafish line expressing human E2A-PBX1 (hE2A-PBX1) for
high-throughput drug screening. Blood phenotype analysis showed that hE2A-PBX7 expression induced myeloid hyperplasia
by increasing myeloid differentiation propensity of hematopoietic stem cells (HSPC) and myeloid proliferation in larvae, and
progressed to AML in adults. Mechanistic studies revealed that hE2A-PBX1 activated the TNF/IL-17/MAPK signaling pathway
in blood cells and induced myeloid hyperplasia by upregulating the expression of runxi. Interestingly, through high-through-
put drug screening, three small molecules targeting the TNF/IL-17/MAPK signaling pathway were identified, including OUL35,
KJ-Pyr-9, and CID44216842, which not only alleviated the hE2A-PBX1-induced myeloid hyperplasia in zebrafish but also
inhibited the growth and oncogenicity of human pre-B ALL cells with E2A-PBX1. Overall, this study provides a novel hE2A-
PBX1 transgenic zebrafish leukemia model and identifies potential targeted therapeutic drugs, which may offer new insights
into the treatment of E2A-PBX1 leukemia.
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Supplementary Materials and Methods

Fish care and strains

The zebrafish used in the experiment were all from the zebrafish breeding system of
South China University of Technology. Zebrafish were raised, bred, and staged according to
standard protocols'. The following lines were used: wild type (WT), hematopoiesis-defective

zebrafish mutant (runx1"**)?, Tg(lyz: DsRed)®, Tg(rag2:DsRed)*.

Adult zebrafish and embryos heat-shock treatment

We induced the expression of human E24-PBXI (hE2A4-PBXI) in Tg(hsp70:
E2A4-PBXI1-EGFP) zebrafish by heat shock to explore its influence on the hematopoietic
development of zebrafish. Zebrafish larvae were subjected to 39.5 °C heat shock at 12 hpf for
1 h, then were subjected to heat shock twice a day at 39.5 °C for 2 h each time. Adult fish

were subjected to heat shock twice daily at 39.5 °C for 2 h each time.

RT-qPCR
Total RNA was extracted from embryos using TRIZOL reagent (Invitrogen) according to

the instructions®. The RT-qPCR primers are listed in Table S2.

Morpholino oligonucleotides
Antisense morpholino oligonucleotide (MO) named runx! MO was obtained from Gene
Tools. runx! Morpholino sequences®: 5’-TGTTAAACTCACGTCGTGGCTCTC-3’. The

control group was treated with 0.2, 0.5, and 0.7 mM random sequences MO.

Genotyping

Tg(hsp70: E2A4-PBXI-EGFP) transgenic zebrafish were identified by PCR using
hE2A4-PBXI1 transgene-specific primers 5-GGCAGGTTCAGACAACTCAGTG-3' and
5'-AGCTGCATCTGGATGGAGCTG-3', amplified a 231 bp fragment within the PBXI
section. DNA polymerase (Transgene) was used with amplification conditions of denaturation
at 94°C for 5 mins, 35 cycles at 94°C for 30 seconds, 58°C for 30 seconds, and 72°C for 30
seconds. runxI™* mutants were identified by PCR wusing runxI-specific primers
5'-TGGTGGGCAAACTGCGCATG-3' and 5-TTCTTGCTGTGACACTGAGC-3', and

amplified a 230 bp fragment. DNA polymerase (Transgene) was used with amplification



conditions of denaturation at 94°C for 5 mins, 35 cycles at 94°C for 30 seconds, 58°C for 30
seconds, and 72°C for 30 seconds and then digested with restriction enzymes Haell (New

England Biolabs), wild type (WT) fragment: 80 bp + 150 bp; mutant fragment: 230 bp.

Whole-mount in situ hybridization (WISH)

WISH was performed essentially as described, for cebpl, lyz, myb, mpx, mfap4,
pel-globin, ragl, and runxl probes. Their cRNAs were transcribed in vitro by T3 or T7
polymerase (Thermo Fisher Scientific) with a digoxigenin-labeled NTP mix (Roche). Staged
embryos were fixed in 4% paraformaldehyde (PFA; Macklin Biotechnology) for whole-mount

in situ hybridization (WISH) with probes according to standard protocols®.

May-Grunwald Giemsa staining

May-Grunwald Giemsa (Sigma) staining was performed as described previously’.

Sudan Black B (SB) staining

SB staining was performed according to a previous report®.

Cell cultures and labeling

Human B-ALL E24-PBXI(+) RCH-ACV cells grew in RPMI 1640 medium (Gibco™)
with 10% (vol/vol) fetal bovine serum (Biological Industries). All cells were labeled with Cell
Plasma Membrane Staining Kit with Dil (Red Fluorescence; Beyotime Biotechnology), a
lipophilic fluorescent tracking dye according to the manufacturer’s instructions. 10 uM Dil

was applied to the cells for 20 mins at RT?,
CCKS assay

Cell viability was analyzed by Cell Counting Kit-8 (CCKS8, Beyotime, Shanghai, China)
according to the manufacturer's protocols and a previous report!®. Cells were seeded and
cultured at a density of 1 x 10%/mL in 100 pL of medium into 96-well microplates (Corning,
USA). Then, the cells were treated with various concentrations of Cytarabine (0, 1, 5, and 10
uM), CID44216842 (0, 5, 10 and 30 uM), KJ-Pyr-9 (0, 3, 10 and 20 uM)and OUL35 (0, 1, 5
and 10 pM). After treatment for 60 hours, 10 pL of CCK-8 reagent was added to each well

and then cultured for 6 hours. And followed by detection at 450 nm.



Cell TUNEL assay

We collected cells and performed the TUNEL assay according to the instructions (In Situ
Cell Death Detection Kit; Roche). Briefly, we fixed the collected cells with 4% PFA for 30
minutes after centrifugation. Washing three times with PBS (5 minutes each time) and
digesting with 0.5% Triton-X-100 for 5 minutes, and then washing three times with PBS.
Preparing the TUNEL reaction mixture, mix 50 pL TdT with 450 pL fluorescently labeled
dUTP for the treatment group. After the slides are dry, add 50 pl of the TUNEL reaction
mixture to each sample. Wash three times with PBS (5 minutes each time) adding DAPI
staining solution and incubate for 15 minutes. Wash three times with PBS (5 minutes each

time) and observe the staining results under a microscope.

Adult zebrafish drug treatment

The 15-month-old adult fish, which had been subjected to heat shock for three months,
were randomly divided into groups. Each group consisted of six fish, and intraperitoneal
injections were administered using a micropipette. The hE24-PBXI transgenic fish were
subjected to intraperitoneal injections of the DMSO, Cytarabine (8000 mg/kg), CID44216842
(125 mg/kg), KJ-Pyr-9 (90 mg/kg), and OUL35 (150 mg/kg), and WT zebrafish treated with
DMSO. The drug was administered once daily for five consecutive days. On the fifth day of

drug administration, PB and KM samples were collected and stained with Giemsa solution.

Western blot

Protein was extracted from whole embryos at 6 days post-fertilization (dpf) after 48 h drug
treatment. Proteins were quantified, and assessed by western blot analysis. Protein lysates were
probed with mouse anti-p-P38 antibody (1:2000 dilution, Santa Cruz Biotechnology), rabbit
anti-P38 antibody (1:1000 dilution, Cell Signaling Technology), rabbit anti-p-Erk1/2 antibody
(1:1000 dilution, Cell Signaling Technology), rabbit anti-Erk1/2 antibody (1:1000 dilution, Cell
Signaling Technology), rabbit anti-p-Jnk antibody (1:1000 dilution, Cell Signaling Technology),
rabbit anti-Jnk antibody (1:1000 dilution, Cell Signaling Technology). Mouse anti-glyceraldehyde
3-phosphate dehydrogenase (GAPDH) antibody (1:5000 dilution, Cell Signaling Technology) was

included as an internal control.



Transplantation

Whole KM cell suspensions were prepared from Tg(lyz: DsRed) and
Tg(hsp70:E24A-PBXI1-EGFP;lyz: DsRed) (AML-like) fish. 2.6 x 105 cells were injected
periophthalmically into fonx1/Casper recipients using a glass capillary needle (World Precision

Instruments). fonx 1/Casper zebrafish are cultured in a sterile system.
Inhibitor treatment

TNF-a  inhibitors  pomalidomide = (MedChemExpress) and  lenalidomide
(MedChemExpress), as well as IL-17 inhibitor Y-320 (MedChemExpress) were commercially

acquired and utilized following the manufacturer's instructions.



Supplemental Tables

Table S1 Information of seven small-molecule compounds

Name Pathways Target Bioactivity refere
nces
KJ-Pyr-9 Autophagy; Autophagy; KJ Pyr 9 is an MYC inhibitor 10
CellCycle/Checkpoint c-Myc
OUL35 Chromatin/Epigenetic; PARP OULS35 is a selective PARP-10 inhibitor, and 11,12
DNA Damage/DNA small-molecule ARTD10 inhibitor. OUL35
Repair has been shown to rescue cells from
ARTDI10-induced cell death.
L-Arginine Immunology/Inflamm Amino Acids L-Arginine is a nitrogen donor for synthesis 13
hydrochloride ation; Metabolism and of nitric oxide, can be used in the study of
Derivatives; functional dyspepsia such as upper digestive
Endogenous tract dysfunction or dysfunction
Metabolite; NO
Synthase
A-484954 Autophagy; Autophagy; A 484954 is a highly specific eukaryotic 14
Microbiology/virology =~ CaMK; Parasite elongation factor-2 (eEF2, IC50: 280 nM)
; Neuroscience inhibitor.
CID44216842  CellCycle/Checkpoint; CDK; Ras CID44216842 is a potent Cdc42-selective 15,16
GPCR/G Protein; guanine nucleotide binding lead inhibitor. It
MAPK is also a Ras protein inhibitor.
GLPG1837 Autophagy; Autophagy; an effective CFTR potentiator 17
Membrane CFTR
transporter/Ion
channel
LRRK2-IN-1 Apoptosis; Apoptosis; an effective and selective LRRK2 inhibitor 18
Autophagy; CDK; LRRK2

CellCycle/Checkpoint




Table S2 RT-qPCR primer sequence

gene forward primer reverse primer reference
PBX! GGCAGGTTCAGACAACTCAGTG AGCTGCATCTGGATGGAGCTG This paper
runx] ~ GTAGCAAAGTCACCTTACAG GAAACTCCCTCATACACCA This paper
socs3b  AGTGCGATTCCTCCTCCTTT GGCTGAGGGCATGTAATGAT 19
fosab  TTACCAGCCTTAACGCCGAC TGGACCATCCACTGCAAGTC 2
hsp27  CGGATCCATGGCCGAGAGACGCAT TTATTTTGTGGTGCTGACGG 2
junb GACCTGCACAAGATGAACCACG ACTGCTGAGGTTGGTGTAGACG 2
mmp9 TGATGTGCTTGGACCACGTAA ACAGGAGCACCTTGCCTTTTC 23
fosb GGGATGATGCAGGAGAGGGA GCAAGAAGCGAGGGTGAGTT 2
foslla  CTCAGCCCTCCCAATCACATCT TACACTTCGCCGCAGCCATT »
elfla.  TACTTCTCAGGCTGACTGTG ATCTTCTTGATGTATGCGCT This paper
mpx AGAGACTGATAGAGATTCCATCC CGAACACCACAACTTTAGCA This paper
tcf3a GTTCAGAAGCAAACAGTCCTTC AGAAGCTGCGATGTTGATCTC This paper
tcf3b  CAGCTCAGGTGACGAGATTG TGCAATGCCTTGAGGAGAGC This paper
ragl AATGATGCAAGGCAGAGGA CAATGATGCCCACATCCC This paper
cebpa.  CTGCCTGAACGGCTACATGG GCGTGGTGTTGAGAGTGGT This paper
pu.l GTCAGAACGATCACTCTTGG GTAAGTCATCTGTGGATTGGT This paper
cebpl ~ ACACATAGCCATGTCGGT CTCAGTGTTGGTGTTTGGG This paper

Table S3 abbreviations

hE2A-PBX1
ALL
AML
dpf
hpf
MO

SB

human E2A-PBX1
acute lymphoblastic leukemia
acute myelocytic leukemia
days post fertilization
hours post fertilization
Morpholino

Sudan Black B




PCR polymerase chain reaction

CHT caudal hematopoietic tissue
PFA paraformaldehyde
PCV posterior cardinal vein
DA Dorsal Aorta
HSPCs hematopoietic stem cells
MRD Minimal Residual Disease

Supplemental excel 1
Information on 560 small molecule inhibitors (TargetMol's Bioactive Compound Library)
for drug screening in hE2A-PBX1 zebrafish.



Supplementary Figure Legends

Figure S1 Humanized transgenic zebrafish express human E2A4-PBX1 (hE2A-PBX]I) at
24 hours post-fertilization (hpf). Zebrafish expressing human E24-PBX1 were generated by
co-injecting 70/2 mRNA and plasmids into WT embryos. (B) RT-qPCR analysis showed no
significant change in fcf3a and fcf3b mRNA expression in 7g(hsp70:E2A-PBX1-EGFP)
compared to the sibling controls at 3 dpf. The black asterisks indicate statistical differences
(Student’s t-tests, mean+SEM, ns: no significance). (C) RT-qPCR analysis showed no
significant change in fcf3a and fcf3b mRNA expression in Tg(hsp70:E2A-PBXI-EGFP)
compared to the sibling controls at 5 dpf. The black asterisks indicate statistical differences
(Student’s t-tests, mean+SEM, ns: no significance). (D) RT-qPCR analysis showed no
significant change in fcf3a and fc¢f3b mRNA expression in 7g(hsp70:E2A-PBX1-EGFP)
compared to the WT controls at 3 months old after 2 months heat shock. The black asterisks

indicate statistical differences (Student’s t-tests, mean+SEM, ns: no significance).

Figure S2 Induction of hE2A-PBX1 expression in zebrafish larvae leads to myeloid cell
expansion. (A) Whole-mount in situ hybridization (WISH) of cebp! and /yz expressions in
Tg(hsp70:E2A-PBX1-EGFP) (right panel) were higher than siblings (left panel) at 3 dpf. The
number of lyz-DsRed" cells (caudal hematopoietic tissue (CHT) region and Sudan Black B
positive (SB") cells in Tg(hsp70:E2A-PBXI1-EGFP) (right) was higher than siblings (left) at 3
dpf. The caudal hematopoietic tissue (CHT) is enlarged in the red box (Original magnification
x200). (A’) Statistical analysis of the positive signals (cebpl, lyz, lyz-DsRed, and SB) in
figure A. The black asterisks indicate statistical difference (Student’s t-tests, mean+=SEM,
*P<0.05, **P<0.01, ***P<(0.001, ****P<(0.0001) (B) WISH of ragl expressions in
Tg(hsp70:E2A-PBXI1-EGFP) (right panel)have a decrease compared to siblings (left panel) at
3 dpf. The number of Rag2-DsRed" cells in Tg(hsp70: E2A-PBXI1-EGFP) (right panel) has a
decrease compared to controls (left panel) at 8 dpf. (B’) Statistical analysis of the positive
area of ragl and Rag2-DsRed in figure B. The black asterisks indicate statistical difference
(Student’s t-tests, mean £ SEM, **P<0.01, ***P<(.001). (C) WISH of fel expressions in

siblings (n=27) (left panel) and Tg(hsp70: E24A-PBXI-EGFP) (n=26) (right panel) at 3 dpf.



(C’) Statistical analysis of the positive area of Sel in figure C. The black asterisks indicate
statistical difference (Student’s t-tests, mean + SEM, ns: no significance). n/n, number of

zebrafish larvae showing representative phenotype/total number of zebrafish larvae examined.

Figure S3 hE2A-PBXI1 induces obvious reduction of lymphocytes in zebrafish larvae. (A)
Immunofluorescence double staining of Rag2-DsRed and BrdU antibodies reveals a
significant decrease in lymphocytes proliferation in thymus region of 6 dpf
Tg(hsp70:E2A-PBX1-EGFP) larvae (n=23) compared with the siblings (n=20).
Rag2-DsRed/BrdU double-positive cells are indicated by white arrows. (A’) Statistical
analysis of the percentage of Rag2-DsRed” BrdU" cells in figure A. The black asterisks
indicate statistical difference (Student’s r-tests, mean+SEM, *P<0.05). (B) Co-staining of
Rag2-DsRed and transferase dUTP nick end labeling (TUNEL) was used to detect the
apoptosis in the thymus region of 6 dpf Tg(hsp70:E2A-PBXI1-EGFP) larvae (n=16) compared
with the siblings (n=17). Rag2-DsRed/TUNEL double-positive cells are indicated by white
arrows. (B’) Statistical analysis of the percentage of Rag2-DsRed” TUNEL" cells in figure B.
The black asterisks indicate statistical difference (Student’s #-tests, mean+SEM, ns: not
significance). (C) SB staining of sibling and 7g(hsp70:E2A-PBXI1-EGFP) larvae from 5 dpf
(0 day post treatment) to 12dpf (7 days post treatment) after drug treatment with heat shock.
The control group sibling was treated with DMSO, the Tg(hsp70:E2A-PBXI1-EGFP) received
treatments with DMSO, 1.5mg/mL Cytarabine, 1.5 pM Flavopiridol. (C’) Statistical analysis
of the SB" signals shown in figure C. The black asterisks indicate statistical difference (n =
19, one-way ANOVA, mean+SEM, *P < 0.05, ***P < 0.001, ****P < 0.0001). (D) Survival
curves of sibling and Tg(hsp70:E2A-PBXI1-EGFP) larvae from 5 dpf (0 day post treatment) to
12dpf (7 days post treatment) after drug treatment with heat shock. The black asterisks

indicate statistical differences (log-rank (Mantel-Cox) test, *P < 0.05, **P < 0.01).

Figure S4 hE2A4-PBX1 adult fish display abnormal myeloid cell expansion resembled
human myeloid pre-leukemia-like phenotypes (A) May-Grunwald-Giemsa staining of
peripheral blood (PB) cells (upper panels) and kidney marrow (KM) blood cells (lower panels)

in 4-months WT (left panel) and Tg(hsp70:E2A-PBXI1-EGFP) (right panel) adult fish after



I-month heat shock. Red arrows indicate myelocytes, and black arrows indicate lymphocytes.
Original magnification x400. Blood cell counts of PB and KM were calculated manually
based on their morphology. (A’) Statistical analysis of cell counts in figure A. The black
asterisks indicate statistical difference (n = 11, one-way ANOVA, mean = SEM, ns: no
significance, *P < 0.05). (B) May-Grunwald-Giemsa staining of PB cells (upper panels) and
KM blood cells (lower panels) in 6-months WT (left panel) and Tg(hsp70:E24-PBX1-EGFP)
(right panel) adult fish after 3-months heat shock. Red arrows indicate myelocytes, black
arrows indicate lymphocytes and green arrows indicate blast cells. Original magnification
x400. Blood cell counts of PB and KM were calculated manually based on their morphology.
(A%) Statistical analysis of cell counts in figure A. The black asterisks indicate statistical
difference (n = 10, one-way ANOVA, meantSEM, ns: no significance, *P< 0.05). (C)
RT-qPCR analysis showed a significant decrease in 7rag/ mRNA expression and a significant
increase in cebpl, pu.l, cebpa and mpx mRNA expression in 7g(hsp70:E2A-PBXI1-EGFP)
compared to the WT controls at 15-months old. The black asterisks indicate statistical

difference (Student’s t-tests, mean+=SEM, *P < 0.05, **P < (.01, ****P < (0.0001).

Figure. S5 Tg(hsp70:E2A-PBXI-EGFP;Lyz:DsRed) transgenic cells with induced
AML-like disease were transplantable. (A) Immunofluorescent staining of the
myeloid-specific marker Lcpl in frozen sections confirmed myeloid cell infiltration of the
skeletal musculature in 6-months WT (upper panels) and Tg(hsp70:E2A-PBX1-EGFP) (lower
panels) adult fish after 3-months heat shock (yellow arrows show invasion areas of myeloid
cells into muscle tissue). (B) Imaging of dying Te(hsp70:E2A-PBX1-EGFP; Lyz:DsRed) at 15
month-old after 3-months heat shock reveals myeloid cell systemic invasion. n/n, number of
zebrafish larvae showing systemic invasion/total number of zebrafish larvae examined. (C)
Fluorescent images of kidney (left panel), liver (middle panel), and spleen (right panel)
labeled with Lyz-Dsred in  l-years Tg(Lyz:DsRed) (upper panels) and
Tg(hsp70:E2A-PBXI1-EGFP;Lyz:DsRed) (lower panels) adult fish after 3-months heat shock.
White arrows indicate Lyz-Dsred+ myelocytes. Kidey original magnification x400, liver, and
spleen  original magnification x200. (D) Tg(Lyz:DsRed) (left panel) and

Tg(hsp70:E2A-PBX1-EGFP;Lyz:DsRed) (right panel) donor KM blood smears for



transplantation. Green arrows indicate blast cells. Original magnification x400.

Figure S6 Alleviating the hE2A-PBX1-induced myeloid hyperplasia through reduction
of runxI expression in zebrafish larvae. (A) WISH of /yz expressions in zebrafish larve at 3
dpf. We obtained Tg(hsp70:E24-PBX1-EGFP);  runxI"® by crossing the
Tg(hsp70:E2A-PBX1-EGFP) with the runxl loss-of-function mutants (runxI"**) and
identified by PCR and restriction enzyme Haell. The caudal hematopoietic tissue (CHT) is
enlarged in the red box (Original magnification x200). (A’) Statistical analysis of the /yz"
signals is shown in figure A. The black asterisks indicate statistical difference (n = 12,
one-way ANOVA, mean + SEM, ****P < (.0001). (B) Decreased number of /yz" neutrophils
in sibling and Tg(hsp70:E2A-PBXI1-EGFP) larvae after injecting 0.7 mM runx! morpholino
(MO) at 3 dpf. The control groups were treated with 0.7 mM random sequence MO. The
caudal hematopoietic tissue (CHT) is enlarged in the red box (Original magnification x200).
(B’) Statistical analysis of the /yz" signals is shown in figure B. The black asterisks indicate
statistical difference (n = 9, one-way ANOVA, mean = SEM, ***P < (0.001, ****P <
0.0001). (C) Survival curves of sibling, Te(hsp70:E2A-PBXI1-EGFP), Tg(hsp70:E2A-PBXI;
runx1™) and Tg(hsp70:E2A-PBX1-EGFP; hsp70:myc-runxl) larvae up to 14 days after

heat shock. The black asterisks indicate statistical difference (log-rank (Mantel-Cox) test, **P

<0.01).

Figure S7 Small molecule compounds cid44216842 and OUL3S can significantly rescue
the mortality of transgenic juvenile fish within 12 days.

(A) Abnormality rate of sibling embryos treated with DMSO, 6.17 mM Ara-C (citicoline), 8
uM KJ-Pyr-9, 20 pM CID44216842 and 24 puM OUL35 at 6 dpf (one-way ANOVA,
mean+SEM, ***P < 0.001). (B) Wright-Giemsa staining of whole blood cells from W7 and
Tg(hsp70:E2A4-PBX1-EGF) after drug treatment at 15 month-old with 3 months heat shock.
WT zebrafish were treated with DMSO as control, hE2A4-PBX1 zebrafish were treated with
DMSO, Cytarabine (8000 mg/kg), CID44216842 (125 mg/kg), KJ-Pyr-9 (90 mg/kg), and
OUL35 (150 mg/kg) respectively. Red arrows indicate myelocytes, black arrows indicate

lymphocytes and green arrows indicate blast cells. Original magnification x400. Blood cell



counts of PB and KM were calculated manually based on their morphology. (B’) Statistical
analysis of the cell counts in figure B’. The black asterisks indicate statistical difference
(one-way ANOVA, mean+SEM, *P<0.05). (C) Swurvival curves of sibling and
Tg(hsp70:E2A-PBX1-EGFP) larvae from 5 dpf (0 day post treatment) to 12dpf (7 days post
treatment) after drug treatment with heat shock. The control group sibling was given DMSO,
the Tg(hsp70:E2A-PBXI1-EGFP) were treated with DMSO, 1.5mg/mL Cytarabine, 3.0
pMCID44216842, 0.75 uM KJ-Pyr-9 and 20 uM OUL35. The black asterisks indicate
statistical differences (log-rank (Mantel-Cox) test, *P < 0.05, **P < 0.01). (D) Effects of TNF
inhibitor (pomalidomide and Ilenalidomide) and IL-17 inhibitor (Y-320) on MAPK
phosphorylation in hE2A4-PBXI zebrafish detected by western blot at 6 dpf. hE2A4-PBXI
zebrafish embryos were collected at 4 dpf and treated with DMSO, 500 uM pomalidomide,
500 uM lenalidomide, and 0.75 uM Y-320 inhibitor, respectively. After 48 hours of treatment
(6 dpf), the embryos were collected to detect the phosphorylation levels of MAPK signaling
pathway genes. (D”) Statistical analysis of the cell counts in figure D’. The black asterisks

indicate statistical difference (one-way ANOVA, ns: no significance).

Figure S8 KJ-Pyr-9, OUL3S, and CID44216842 inhibited RCH-ACV cells growth in
vitro. (A) Results of CCK-8 assays indicated that Cytarabine, as well as these three molecule
drugs, inhibits the proliferation of RCH-ACV cells. (B) The apoptosis-positive cells of
RCH-ACYV cells after drug treatment at different drug concentrations for 60 h by TUNEL
staining (%200). (n > 3, one-way ANOVA, mean+SEM, ns: no significance, *P< 0.05, **P<

0.01, ***P<(0.001, ****P<0.0001).



Figure S1
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Figure S2
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Figure S3
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