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Supplementary Fig. 1: Validation of HEL cells as a surrogate model of
erythropoiesis and whole genome CRISPR screening a, Flow cytometry for CD235a
expression in HEL cells 10 days post-transduction with Iv-sgRNA-KO for LMO2, GATA1
or the two combined. b, Gene expression changes for select GATA1 transcriptional
targets (as defined by Yu et al.") in HEL cells following sgLMO2-KO or sgGATA1-KO as
quantified by RNA-seq (n=3). *Indicates significant changes relative to non-targeting
control (sgNTC) (FDR<.05). ¢, Gene expression changes in HEL cells following
GATA1-KO or LMOZ2-KO are negatively correlated with erythroid stage-specific genes
up-regulated during normal erythropoiesis by GSEA analysis (detailed in Methods).
These gene sets can be found in (Supplementary Data 7). d, A representative example
of HEL cell enrichment, on day 12 post-transduction with the whole genome CRISPR-
Cas9 library, for CD235a-/low cells following two rounds of magnetic bead depletion of
CD235a high cells (see Methods for details). e, Principal component analysis for altered
sgRNA representation in the seven replicates of Day 12 post-transduction CD235a-/low
HEL cells, as shown in Fig. 1a, versus all outgrown cells at Day 12 post-transduction
and the Day 0 samples (Day 5 post-transduction) for the initial representation of
sgRNAs within the transduced cells (n=7). f, The filter criteria used to define the screen

hits arising in the CD235a-/low population and retested in Fig. 1b.
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Supplementary Fig. 2: meRIP-seq in HEL cells and human adult BM cells

a, A histogram of the per gene frequency of m®A peaks in methylated genes from HEL
meRIP-seq using 150 ug of total RNA (HEL 150 ug). b, Venn diagram of mA mRNAs
identified by meRIP-seq in 293T cells? and in HEL 150 ug cells. ¢, ToppGene GO
analysis of m°A genes overlapping the HEL 150 pg and 293T? data sets. d, A histogram
of the per gene frequency of m°A peaks in methylated genes from HEL 3 ug, showing a
similar pattern to HEL 150 uyg meRIP-seq data (compare to Supplementary Fig. 2a). e,
Pie chart displaying the frequency of m®A peaks, from HEL 3 ug, within different
transcript regions: TSS, centered around translation start ATG, Stop, centered around
the stop codon. The distribution is consistent with the HEL 150 pg data (Fig. 2b) f, The
enriched mPA methylation site motif detected by meRIP-seq in HEL cells using 3 ug of
total RNA (HEL 3 pg). g, Venn diagrams for m®A mRNAs and peaks identified by
MeRIP-seq in HEL 150 ug and in HEL 3 pg cells, showing significant agreement
between the data sets, but clear undersampling in the HEL 3 ug data. h, A summary of
the surface marker criteria used to isolate hematopoietic populations from adult human
BM for meRIP-seq, as well as the total number of m®A containing genes identified for
each population and the number of unique methylated genes detected in each

population. Supplementary Data 2 contains the complete data set.
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Supplementary Fig. 3: WTAP-KO in HEL cells disrupts the erythroid
transcriptional program but does not affect splicing in cis a, Western blot validation of
WTAP-KO, METTL3-KO and METTL14-KO in HEL cells by CRISPR-Cas9. Cell were
transduced with lentiCRISPRV2 as either single sgRNAs (WTAP) or pools of 3 sgRNAs
(METTL3 and METTL14), as described in the Methods. Source data are provided as a Source
Data file. b, Venn diagram defining a core profile of up regulated transcripts following METTL3-
KO and WTAP-KO in HEL cells. Top GO terms for the core transcripts up regulated in HEL cells
following mPA loss. Supplementary Data 3 contains the complete results. ¢, Venn diagram
defining a core profile of down regulated transcripts following METTL3-KO and WTAP-KO in
HEL cells. Top GO terms for the core transcripts down regulated in HEL cells following m°A
loss. Supplementary Data 3 contains the complete results. d, Actinomycin D mRNA stability
results. Plots of gPCR quantified mRNA levels relative to pre-treatment. None of the genes
showed a significant difference in mRNA half-life between sgNTC and sgkO samples. (mean %
SEM, Student’s t-test) e, Summary of splicing analysis of sgWTAP-KO and sgMETTL3-KO HEL
for enrichment in m®A genes utilizing MISO and MATS. No significant enrichment was observed
for any splicing event type. Supplementary Data 4 contains the complete data set. (n=4, WTAP-
and METTL3-KO included splicing events were present in at least 6 pair-wise comparisons for

MISO, Hypergeometic test)



Supplementary Fig. 4

a

Reads (10°%)

Reads (10%)

Reads (10%)

Reads (10%)

1.5

Cumulative fraction

22 24 26 28 30 32 34 36

1.0 -0 Peaks
-1 Peak
—2 Peaks
0.75 —3+ Peaks
0.5
0.25
1: p-val 1.7x10
2: p-val 2.4x10"®
0.01 3+: p-val 0.0
-4 -2 0 2 4
RP Log2FC
sgWTAP RPF 1
Frame 0@ w_
Frame 1 -
Frame 2
g,,
] F
3
&g
o
22 24 26 28 30 32 34 36 <
sgWTAP Total RNA 1 <
N
£
>0
£ o
3 o
=
<
o
o
o
ol

22 24 26 28 30 32 34 36

sgNTC RPF 1

o
Frame2l
<
e
e
EE
5]
o
Ith u__* I
22 24 26 28 30 32 34 36
sgNTC Total RNA 1
<~
o
&
| .
e
@
5]
['4
--------..II d

-
(]

b Global protein C 10{-0Peaks
; -1 Peak
synthesis 2 Poaks
c -3+ Peaks
S 6 0.7541: p-val 0.012
€c1.0 1 ° 2: p-val 1.9x10*
o8 T g 3+: p-val 8.6x10°
a3 2 05
T o =
O = ®
3 8 0.5 E
gch £ 0.25.
5 O
z
0.04
5 25 0 25 5
sgNTC  sgWTAP TE Log2FC
sgWTAP RPF 2 sgWTAP RPF 3
Frame OH N Frame OH
Frame 10 - Frame 1
Frame 2l - Frame 2
~®
SO
2@
o
Q
o < |
o
o
o
uuh ol huh
22 24 26 28 30 32 34 36 22 24 26 28 30 32 34 36
sgWTAP Total RNA 2 sgWTAP Total RNA 3
@
P o
=)
o
_g o
@
€
o
I |
o
_ ,----.I

22 24 26 28 30 32 34 36
sgNTC RPF 2

Frame 0@
Frame 10
Frame 2@

A

22 24 26 28 30 32 34 36
sgNTC Total RNA 2

24 26 28 30 32 34 36

22

Reads (10%)

Reads (10%)

©722 2426 28 30 32 34 36

sgNTC RPF 3

Frame I
Frame I
Frame 2@

.

22 24 26 28 30 32 34 36
sgNTC Total RNA 3

22 24 26 28 30 32 34 36




Supplementary Fig. 4: Translational changes following WTAP-KO a, Cumulative
distribution plots, separated based on the number of m®A peaks within a transcript, for
changes in the frequency of ribosome binding in sgWTAP-KO compared to sgNTC HEL
cells. A leftward-shift indicates reduced translation (n=3, Kolmogorov-Smirnov, 1-peak:
P value 1.7x10°%; 2-peaks: P value 2.4x10-"%; 3+peaks: P value < 1.0x10-%°). b, Global
protein synthesis quantified by Western blot for puromycin incorporation in sgW TAP-KO
HEL cells compared to sgNTC HEL cells. No significant change was observed (n=3,
s.e., P value = 0.695, t-test). ¢, Cumulative distribution plots, separated based on the
number of m®A peaks within a transcript, for changes in translational efficiency (TE) in
sgWTAP-KO HEL cells compared to sgNTC HEL cells (n=3, Kolmogorov-Smirnov, 1-
peak: p-value 0.012; 2-peaks: p-value 1.9x10-4; 3+peaks: p-value 8.6x10-5). d,
Periodicity plots for sgWTAP and sgNTC HEL cells ribosome protected fraction (RPF)

and RNA input sample replicates.
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Supplementary Fig. 5: Characterization of WTAP-KD, METTL3-KD and METTL14-
KD in HSPCs a, Flow cytometry of METTL3-KD hBM HSPCs differentiated in liquid
culture reveals a block to erythropoiesis with no impact on megakaryopoiesis (n=3,
54.9+3.4 vs. 52.5£2.9) and an increase in myelopoiesis (n=3, 52.3+5.0 vs. 37.5+1.8). b,
Flow cytometry of METTL14-KD hBM HSPCs differentiated in liquid culture reveals a
block to erythropoiesis with no impact on megakaryopoiesis (n=3, 54.2+0.9 vs.
52.5+2.9) or myelopoiesis (n=3, 37.6+6.3 vs. 37.5+1.8). ¢, Flow cytometry of WTAP-KD
hBM HSPCs differentiated in liquid culture reveals a block to erythropoiesis with no
impact on megakaryopoiesis (n=3, 55.5+4.0 vs. 57.7+£6.5) or myelopoiesis (n=3,
93.3+1.5 vs. 89.6+2.6). d, Quantification by qPCR of Iv-shMETTL3-KD in HEL cells for
two unique shRNAs. e, Quantification by qPCR of Iv-shMETTL14-KD in HEL cells for
two unique shRNAs. f, Western blot validation in HEL cells of lv-shWTAP-KD.
Quantification is normalized to 3-actin. Source data are provided as a Source Data file. g,
Representative gating for Fig. 6a,b. h, Representative flow cytometry of the lineage
committed progenitors within the MEP population of cultured hBM CD34+ HSPCs
transduced with Iv-shWTAP or Iv-shNTC and cultured in 4-factor cocktail for 5 days
shows no impact of WTAP-KD on lineage choice at the MEP stage. Megakaryocyte

progenitors are defined as being CD41+ while erythroid progenitors are CD41- (n=3).



qPCR validation of shRNAs in HEL
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Supplementary Fig. 6 m°A regulation of erythropoiesis. a, Quantification by gPCR of lv-shRNA-KD in
HEL cells 4 day post-transduction for one or two shRNAs targeting the nonessential m6A translational
targets retested in Fig. 6e-g. (n=1) b, The flow cytometry sorting profile for MEP from shScr or shWTAP
transduced hBM CD34+ HSPCs cultured for 5 days and used for single cell Western blot (scWB)
analysis in Fig. 6g. ¢, Representative lanes and signal intensities on the scWB chip for WTAP, PABPCA1,
PABPC4 and a-Tubulin. Plots for representative peak calling using the Scout software are shown.
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