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Figure S1. Requirement of DUSP4 for optimal Mk differentiation of MEG-01 cells, related to Figure 1.

(A) Heatmap of the percentages of CD41a+ cells upon knockdown of DUSPs in MEG-01 cells. MEG-01 cells were infected with
lentiviruses containing a control RNA or shRNAs against DUSPs. Two shRNAs were used for each DUSP with a replicate. Percentages
of CD41a+ cells in each DUSP knockdown were normalized to those of the paired control. Normalized ratios are indicated in the heatmap
in color scale.

(B) and (C) Representative FACS and rigorous statistical analysis are respectively shown for the data above with 3 independent
replicates (n = 3). Statistics were shown as mean + SD, two-tailed paired t-test, **P < 0.01.

(D) Analysis of Mk differentiation of MEG-01 cells upon DUSP4 overexpression. MEG-01 cells and MEG-01-DUSP4 cells were
collected for FACS analysis of CD41a and DNA content (PI staining). Cells with >4N of DNA content were characterized as polyploid.
Statistics were shown as mean + SD, two-tailed paired t-test, *P< 0.05; **P <0.01 (n = 3, independent experiments).

(E) FACS analysis of the intracellular phospho-p38 level of parental and PRMT1-overexpressing NB4 cells. Cells were fixed by 0.4%
PFA and then 4% PFA, and permeabilized by methanol for antibody staining. Negative and positive controls for NB4 cells without
antibody stain and stained with anti-PE-phospho-S6K control antibody, respectively. Cells were harvested at indicated time points for
western blotting. Representative plots are shown (n = 2, independent experiments).
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Figure S2. JNK kinase phosphorylation was modestly changed during Mk differentiation of MEGO01 cells, related to Figure 3.

(A) MEG-01 cells were stimulated with PMA. The cell lysates were harvested on the indicated days for western blotting with antibodies
shown the left side of blots.
(B) The ratio of band densities of activated kinases to total kinase levels.
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Figure S3. Verification of overexpression of DUSP4 and PRMT1 in virus-transduced CD34+ cells, Related to Figure
3F.

(A) Verification of gene expression after viral transduction. CD34+ cells were cultured in basic cytokine mix medium
(IMDM, 20%BIT, SCF, FLT3L, TPO and IL-6) for two days before viral infection. Viral vectors pPBGJR-DUSP4 and
pTripZ-PRMT1V2 were used to express genes, and empty virus were used as controls. Three rounds of infection were
performed with 12-hour gaps. Forty-eight hours post the last infection, puromycin was added to culture to select pTripZ
infected cells. After 72 hours of selection, GFP+ cells (pBGJR-infected) were collected by flow cytometry. Expression of
transduced genes were verified by qPCR. Representative statistics were shown as mean + SD, two-tailed paired t-test, *P<
0.05; **P <0.01 (n =2, independent experiments).

(B) Whole-cell extract of sorted cells were used for western blotting.
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Figure S4. Single-cell RNA sequencing analysis of the Spearman correlation between PRMT1 and the transcript
signature associated with Mk differentiation, Related to Figure 4E and 4G.
(A) and (B) Normalized transcripts of Mk-relevant genes negatively and positively correlated with PRMT1 in Mk-

stimulated CD41a+CD42b+ cells with single-cell resolution.
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Figure S5. Further validation of DUSP4 arginine methylation by BPPM and mass spectrometry, Related to Figure 5.

(A) Schematic description of the BPPM technology coupled with in-gel fluorescence visualization. BPPM-labeled substrates were
conjugated with TAMRA-dye via a click reaction, followed by electrophoresis and in-gel visualization.

(B) BPPM-revealed substrates of PRMT1 with in-gel fluorescence as readout. HEK293T cells were transfected with various combination of
BPPM reagents. Their expression was confirmed by immunoblotting. The cell lysate was subject to TAMRA-dye via the click reaction,
followed by in-gel fluorescence visualization. The total protein loading was shown by Coomassie Brilliant

Blue staining.

(C) and (D) Revealing substrate(s) and methylation site(s) of PRMT1 with the next-generation live-cell BPPM technology. NB4 cells (C)
and K562 cells (D) exposed with various combinations of BPPM reagents and DUSP4 (wild-type and R351K mutant) were treated with
membrane permeable Hey-Met, which produces the SAM analogue cofactor Hey-SAM in situ, as described in Figure 5. Modified substrates
were enriched by streptavidin beads and subject to western blotting. Samples before and after biotin-streptavidin pull-down were analyzed.
(E) Mass spectrometric analysis of methylated DUSP4 peptides. Recombinant DUSP4 was incubated with recombinant PRMT1 and SAM
followed by SDS-PAGE separation. The DUSP4 band was digested with trypsin and subject to mass spectrum analysis. The fragment
pattern was assigned as a DUSP4 peptide containing R351 methylation.
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Figure S6. In vitro methylation of DUSP4 by PRMT1, Related to Figure 5. Recombinant
PRMT]1 was used to methylate recombinant wild-type and mutant DUSP4 protein. The PRMT1
protein and DUSP4 proteins were purified using Ni-bead via histidine tags. Scintillation counts of
different reactions were performed by incubating recombinant PRMT1 and DUSP4 proteins with
H3-SAM. Representative results were shown as mean + SD (n = 2, independent experiments).
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Figure S7. PRMT]1 inhibitor MS023 blocks arginine methylation, and both MS023 and HUWE1 knockout enhance Mk differentiation,
Related to Figure 7.
(A) Arginine methylation level of MS023-treated cells. MEGO1 and NB4 cells were cultured with the presence of control or MS023 for 24 hours.
Cell extract was harvested and used for SDS—PAGE. Arginine methylation status was detected by using anti-methyl-R antibody.
(B) Inhibition of DUSP4 methylation by MS023. Flag-tagged DUSP4 was immunoprecipitated from 293T cells treated with MS023. Two generic
anti-methyl-arginine antibodies were used for western blotting.
(C) CMK cells were treated with MS023 for 72 hours then stained with anti-CD41a/anti-CD42b antibodies for FACS analysis. Representative plots
are shown (n = 2, independent experiments).
(D) Histograms of MS023-treated CMK cells labeled with anti-CD41a and anti-CD42b antibodies, respectively.
(E) Polyploidy of MS023-treated CMK cells were assessed by propidium iodide staining. Cells with DNA content of >4N were counted as
polyploidy. Representative plots are shown (n = 3, independent experiments).
(F) Immobilized peripheral CD34+ cells were cultured in Mk-promoting medium (TPO + SCF) with or without the presence of MS023. Cultured
cells were harvested on day 7 for FACS analysis. Representative plots are shown (n = 2, independent experiments).
(G) Mk differentiation assays using CD34+ cord blood cells transduced with shARNA agaisnt HUWE1 (n=3, independent experiments). A
representative FACS analysis was shown on the left, and the average with STD on the right. (H)Analysis of the HUWE1 gene expression levels in
LT-HSC and ST-HSC cells. Results were shown as mean £+ SD, two-tailed unpaired t-test, *P < 0.05; **P <0.01.



Table S1. List of real-time PCR pimrers, related to Method details for real-time PCR analysis:

Name Sequence

M1 | 5 CCA GTG GAG AAG GTG GAC AT
PRMT1-Rev | 5' CTC CCA CCA GTG GAT CTT GT
DUSP4- | 5 AGG CGG CTA TGA GAG GTT TT

DUSP4-Rev | 5' CAC TGC CGA GGT AGA GGA AG

HPRT1-Fwd | 8 CAC CCT TTC CAAATC CTC AG

HPRT1-Rev | 5 CTC CGT TAT GGC GAC CCG CA




Table S2. List of shRNAs agaisnt DUSPs, related to Figure 1,2 and Figure S1.

SGEP-based Pelossof et al. 2017; Fellman et al 2013.
Control shRen.713

shRNA.name Antisense.Guide.Sequence
DUSP1-a TTATGTAACAAAATGTCTTCTT
DUSP1-b TTGTATAAAAAAGTCATCCTTA
DUSP2-a TCTGTATAAATATAAAGTGCTA
DUSP2-b TTCTGTATAAATATAAAGTGCT
DUSP4-a TACAACAACGACAACAAAGGGA
DUSP4-b TATTTCTAGAGGAAGCAGGGAG
DUSP5-a TTAAAAACAAAAATCACAGTTG
DUSP5-b TTTTCTTCACATTCACACGGGT
DUSP6-a TTAGTATTAACCAATTCCGCAC
DUSP6-b TAAAGAGAAAAAATCATGAGGA
DUSP7-a TTGAGTGACAGGTTCATCTTCT
DUSP7-b TAAAAAGTAAACTCAGGTCCGT
DUSP8-a ATAATATACATTTATAACGGGC
DUSP8-b TATAATATACATTTATAACGGG
DUSP9-a AAGAAAGCAACTATGATATGGA
DUSP9-b TAAATAAACTGTTTATTCAGAA
DUSP10-a TAAACAAAGGTTGAGATCCTGA
DUSP10-b TTAATTTGTCAGTTTGTGGGAG
DUSP16-a TATATTTCAGATTTACAGGGAA
DUSP16-b ATATATTTCAGATTTACAGGGA
pLKO.1-based

Control Scramble

Name Sequence

DUSP4-#1 GCCTACCTGATGATGAAGAAA
DUSP4-#2 CCCAGTGGAAGATAACCACAA
HUWEA1 AAACCCAGGGCTGCCTTGGAAAAG




Table S3. Mass spectrometry raw data analysis, related to Figure 5 and Star Methods:
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