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Supplementary Figures and Legends
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Supplementary Figure 1. Additional performance metrics for single-cell variant detection.

(a) Distribution of variant-spanning reads for mutations in the indicated gene(s). (b) Log-scale

distribution of variant-spanning reads for mutations in the indicated gene(s). (c) Relationship



between single-cell and bulk RNA-seq VAF. (d) Mutant Cell Detection Rate as a function of

gene expression level in the single-cell data.
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Supplementary Figure 2. Clustering and overview of expression heterogeneity in 721214.
(a) t-SNE plot of scRNA-seq data, cells colored according to graph-based cluster assignment;
putative AML clusters circled. (b) Hierarchical clustering of the most heavily weighted genes in
each principal component, averaged within graph-based clusters. Each column corresponds to

a cluster in panel a.
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Supplementary Figure 3. Clustering and overview of expression heterogeneity in 548327.
(a) t-SNE plot of scRNA-seq data, cells colored according to graph-based cluster assignment;
putative AML clusters circled. (b) Hierarchical clustering of the most heavily weighted genes in

each principal component, averaged within graph-based clusters.
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Supplementary Figure 4. Clustering and overview of expression heterogeneity in 508084.
(a) t-SNE plot of scRNA-seq data, cells colored according to graph-based cluster assignment;
putative AML clusters circled. (b) Hierarchical clustering of the most heavily weighted genes in

each principal component, averaged within graph-based clusters.
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Supplementary Figure 5. Clustering and overview of expression heterogeneity in 782328.
(a) t-SNE plot of scRNA-seq data, cells colored according to graph-based cluster assignment;
putative AML clusters circled. (b) Hierarchical clustering of the most heavily weighted genes in

each principal component, averaged within graph-based clusters.
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Supplementary Figure 6. Dimensionality reduction, clustering, and lineage inference of
mutant cells. (a) t-SNE projection of 809653 with cells colored according to graph-based
cluster assignment (left) and inferred cell lineage (right); CMP = common myeloid progenitor,
DEND (L) = lymphoid dendritic cell, DEND (M) = myeloid dendritic cell, ERY = erythrocyte, ERY
(CD34+) = CD34+ erythrocyte, GRAN = granulocyte, HSC = hematopoietic stem cell, MEP =
myeloid-erythroid progenitor, MONO = monocytic lineage, NKT = NK-T cell. (b) 721214. (c)
548327. (d) 508084. (e) 782328.



b d
2 809653 721214 5 548327 508084 °© 782328

= == =
—1 L - ‘
E | Scaled
I I ] i
u _ m_m aomm T
GLIPR1 N IFITM2 1
u SPINK2 i FCGR3B
HOPX | } IFITM1
MPO
AikRozs SR
STK178 RPL3G TNFRSF10(
oL Shoniz 0
MT-ATP8 RPS18 00AB
MT-CO1 §10045
T-CO3 RPS19 1006
? RP11-1143(
MT-NDS HRIL- -1
MT-ND2 RAPL12 ST
MT-ND4L
MT-CYB HMGN2 RNASE2
MALAT1 Az,
MEF2C STMNT !
ViM HLA-DR
AHNAK H2AFZ HLADRBY
co74 i
HLA-DRA HMGB1 HLA-DPB1
SHIBGRLY Hiaboas
S100A4 HMGB2 I
S100A11 Huudcmc 861
CRIP1 TUBATE o
S100A10 T
TMSB10 KIAAO101 NR4AT
Sl L
EMP3 TPX2 LIMD2
TAGLNZ
FTHI TMSB10
RAPS12 BIRCS COTL1
ea gt CENPF
A
i s §io0ne
ANASE2 i TYROBP
MPO
PRTN3 CCNA2 A
AzU1 S100A11
ELANE KIF20A FCER1G
LysT SF‘:!I'
MNDA AURKB FCER1A
CEBPE TLR10
OMXL2 HISTIH4C PPM1J
S|
CRIP3
CNRIP1 PTG .
RGS18 . OHRS
PTGS1 OK1
RBPMS2 lm'l'ﬁlerz
HBD UBE2C FXYD7
SLC9A9 JCHAIN
HBAI ANXAZ AT
HBA2
TUBB! $100A4
GP9
MFsozs cosz S
RUNX2
LAT KLRD1
SEPTS s TPSE2
GATA2
Pt TRBC2 0
GATA1 4503
LTBP1
LK GMPR
JUND LAT
EGR1 048 CRIPT
FOS TPSD1
OUSP1 €030 TIMP3
MARCKSL1 AR seE
CPA3 sz DG
SOX4 NTRK1
MIR1B1ATH ceLs
out grSte
HMGB2 CD3E KIAAD101
PKMYT1 e TUBA1
RRM2
MYBL2 CCNA2
ASF1B GZMM Bz
K1 NUSAP1
ZWINT ceud TOP2A
- e
CENPM $100A8 MKI67
GINS2 CDKN3
PONA, LGALS1 GDC20
KIAAD101 S100A10 pucp2
N P HERA
o reus coee o
UBE2C
H2AFZ oue sene
HISTIHAC i KIAAD125
| | STMN1 CIQTNF4
Tueas CRIPY fp2A
Tues EEF1A1
rronmoNEG aTr0onon mov-onD 212841097031156

Supplementary Figure 7. Cluster-averaged gene expression profiles of highly variable
genes in mutant cells. Each column corresponds to a graph-based cluster in Supp. Fig. 6.
Genes were chosen based on their contributions to the top principal components (Methods). (a)
809653. (b) 721214. (c) 548327. (d) 508084. (e) 782328.
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Supplementary Figure 8. Clustered t-SNE plots colored according to expression-

normalized mutation fraction in each cluster (selected genes). “Ratio” is the ratio of

mutation fraction to average expression of the mutated gene. (a) 809653, putative AML cells
only. (b) 721214. (c) 548327. (d) 508084. (e) 782328.

Supplementary Table 1. Representative functional enrichment of GATA2?*¢'C.associated
genes
GO ID GO Term g-value Selected genes
) immune CEBPB, HLA-DMB, HLA-DPA1, HLA-DPB1, HLA-DQA1,
G0:0006955 response 4.49E-10 HLA-DQA2, CIITA
G0:0012501 EZ.’.QJZZIE"“ 1.68E-06 | HIF1A, HK1, CEBPB, KRAS, CAMK1D
) leukocyte cell- CEBPB, HLA-DMB, HLA-DPA1, HLA-DPB1, HLA-DQA1,
GO:0007159 | o)l aghesion | >2°F 08 | Hia-pa2
G0:0005925 | focal adhesion | 2.30E-11 QII-Q’Q\IQK’ FHL1, VIM, IRF2, GIT2, IQGAP1, PTPRC,

Supplementary Table 2. Representative enrichment of VIM-correlated, subclone-specific

genes.
GO ID GO Term g-value | Selected genes
GO0:0006955 | immune response 9.73E-06 | WAS, CDC42, CEBPB
) Fc-gamma receptor SYK, FGR, RAC1, WAS, ARPCS5, ARPC1B, ARPC2,
G0:0038094 signaling pathway 1.01E-04 CDC42, HCK
G0:0007010 | CYtoskeleton 8.42E-05 | VIM
organization
G0:0005925 | focal adhesion 3.98E-09 | ITGB1BP1, IQGAP1, PTPRC, AHNAK, VIM
. . FGR, RAC1, WAS, GAS7, ARPC1B, ARPC2, RGS14,
N/A WAS interactions 6.14E-05 CDC42, HCK. PACSINZ

Supplementary Table 3. Enrichment of genes that are more highly expressed in RNF10
mutant-rich clusters.

GO ID GO Term g-value | Selected genes
MHC class I
G0:0032395 . 6.25E-05 | HLA-DPA1, HLA-DQA1, HLA-DQB1, HLA-DQB2
receptor activity
GO:0098609 :zlrl\:in 9.63E-07 | SOX4, FLT3, ICAM3, ITGA4, CD34, CDA47, CD74
T cell SOX4, FLT3, HLA-DPA1, HLA-DPB1, HLA-DQA1, HLA-DQB1,
G0:0070489 aggregation 1.08E-04 HLA-DQB2, CD74, IL2RG, CDK6
N/A VCAM1 1.38E-10 TUBB, STMN1, ITGA4, MSI2, HIST1H4C, RPLPO (etc), RPS3
interactions ' (etc), EEF1A1 (etc), EIF3L
N/A MCM2 1 05E-05 SOX4, IMPDH2, TUBB, ITGA4, ADA, HIST1H4C, MACF1,
interactions CDK®6, RPLPO (etc), RPSA (etc), EIF3L, EEF1A1 (etc)




N/A

NPM1
interactions

1.40E-05

IMPDH2, CPSF6, RPLPO (etc), RPS3 (etc), EEF1AT (etc),
EIF3L

Supplementary Table 4. Enrichment of genes that are more highly expressed in CEBPA
mutant-rich clusters.

GO ID GO Term g-value | Selected genes
G0:0003735 | Structural constituent | o o5e 43 | RPL22, RPL23A, RPL26, ete.
of ribosome
HLA-DPA1, HLA-DPB1, HLA-DQB1, HLA-DRA, XBP1,
GO0:0042110 | T cell activation 1.25E-03 | CD74, TNFRSF4, FLT3, FOXP1, MYB, SOX4, KIT, RAC2,
ZEB1, GSN, CDK6, RPL22, RPS6
) transcription factor MYC, GATA2, NPM1, TCF4, ZEB1, RUNX1, HLA-DQB1,
G0:0008134 binding 5.84E-03 XBP1, MEF2C, HOXA7, CD34, HDAC1
FLT3, MYB, DNMT3A, NPM1, TCF4, SET, STMN1, HHEX,
N/A MYC binding sites 9.22E-03 | MAX, HOXA7, HOXA9, RPL22 (etc), RPS19 (etc), EIF3E

(etc)




