
iScience, Volume 25
Supplemental information
Somatic Dnmt3a inactivation leads

to slow, canonical DNA methylation

loss in murine hematopoietic cells

Amanda M. Smith, Angela M. Verdoni, Haley J. Abel, David Y. Chen, Shamika
Ketkar, Elizabeth R. Leight, Christopher A. Miller, and Timothy J. Ley



Supplemental Figures for: Somatic Dnmt3a inactivation leads to slow, canonical DNA 
methylation loss in murine hematopoietic cells 
Amanda M. Smitha*, Angela M. Verdonia,1*, Haley J. Abela, David Y. Chenb , Shamika Ketkara,2, 
Elizabeth R. Leighta,3, Christopher A. Millera, and Timothy J. Leya. 



 

positive regulation of smooth muscle cell proliferation (GO:0048661)
transforming growth factor beta receptor signaling pathway (GO:0007179)

regulation of epithelial to mesenchymal transition (GO:0010717)
in utero embryonic development (GO:0001701)

calcium ion transport (GO:0006816)
negative regulation of protein kinase activity (GO:0006469)

positive regulation of neuron projection development (GO:0010976)
negative regulation of fat cell differentiation (GO:0045599)

negative regulation of apoptotic process (GO:0043066)
insulin receptor signaling pathway (GO:0008286)

negative regulation of cell population proliferation (GO:0008285)
developmental growth (GO:0048589)

positive regulation of apoptotic process (GO:0043065)
phosphatidylinositol phosphate biosynthetic process (GO:0046854)

negative regulation of transcription by RNA polymerase II (GO:0000122)
vHVLFOHïPHGLDWHG�Wransport (GO:0016192)

protein autophosphorylation (GO:0046777)
activation of GTPase activity (GO:0090630)

ïORJ���)'5�

muscle cell development (GO:0055001)
positive regulation of developmental growth (GO:0048639)

regulation of calcium ion transmembrane transport (GO:1903169)
positive regulation of angiogenesis (GO:0045766)
camerDïW\SH�eye morphogenesis (GO:0048593)

negative regulation of cytokine production (GO:0001818)
telencephalon development (GO:0021537)

wound healing (GO:0042060)
cellular response to organic cyclic compound (GO:0071407)

epithelial cell development (GO:0002064)
ossification (GO:0001503)

apoptotic process (GO:0006915)
branching morphogenesis of an epithelial tube (GO:0048754)

anterior/posterior pattern specification (GO:0009952)
positive regulation of apoptotic process (GO:0043065)

axon guidance (GO:0007411)
negative regulation of cell population proliferation (GO:0008285)

negative regulation of transcription by RNA polymerase II (GO:0000122)
angiogenesis (GO:0001525)

positive regulation of transcription by RNA polymerase II (GO:0045944)

0 5 10 15 20

ïORJ���)'5�

positive regulation of plasma membrane bounded cell projection assembly (GO:0120034)
negative chemotaxis (GO:0050919)

positive regulation of MAP kinase activity (GO:0043406)
positivH�UHJXODWLRQ�RI�SHSWLG\OïW\URVLQH�SKRVSKRrylation (GO:0050731)

positive regulation of cytokine production (GO:0001819)
negative regulation of inflammatory response (GO:0050728)
regulation of Rho protein signal transduction (GO:0035023)

negative regulation of protein serine/threonine kinase activity (GO:0071901)
transforming growth factor beta receptor signaling pathway (GO:0007179)

positive regulation of developmental growth (GO:0048639)
actin cytoskeleton reorganization (GO:0031532)

protein dephosphorylation (GO:0006470)
gland morphogenesis (GO:0022612)

cardiac septum morphogenesis (GO:0060411)
positive regulation of smooth muscle cell proliferation (GO:0048661)

intracellular transport (GO:0046907)
SODWHOHWïGHrived growth factor receptor signaling pathway (GO:0048008)

outflow tract morphogenesis (GO:0003151)
RGRQWRJHQHVLV�RI�GHQWLQïFRQWDLQLQJ�WRRWK��*2���������

FDOFLXPïPHGLDWHG�VLJQDOLQJ��*2���������
positive regulation of neuron projection development (GO:0010976)

wound healing (GO:0042060)
activation of GTPase activity (GO:0090630)

actomyosin structure organization (GO:0031032)
positive regulation of angiogenesis (GO:0045766)

negativH�UHJXODWLRQ�RI�FHOOïFHOO�DGKHVLRQ��*2���������
protein autophosphorylation (GO:0046777)

muscle cell development (GO:0055001)
actin filament bundle assembly (GO:0051017)

anterior/posterior pattern specification (GO:0009952)
FHOOïFHOO�DGKHVLRQ��*2���������

cell fate commitment (GO:0045165)
positive regulation of apoptotic process (GO:0043065)

regulation of cell shape (GO:0008360)
negative regulation of transcription by RNA polymerase II (GO:0000122)
positive regulation of transcription by RNA polymerase II (GO:0045944)

ïORJ���)'5�

positive regulation of MAP kinase activity (GO:0043406)
retina development in camerDïW\SH�eye (GO:0060041)

positive regulation of ERK1 and ERK2 cascade (GO:0070374)
regulation of chemotaxis (GO:0050920)

outflow tract morphogenesis (GO:0003151)
wound healing (GO:0042060)

FHOOïFHOO�MXQFWLRQ�RUJDQL]DWLRQ��*2���������
positive regulation of developmental growth (GO:0048639)

extracellular matrix organization (GO:0030198)
camerDïW\SH�eye morphogenesis (GO:0048593)
regulation of membrane potential (GO:0042391)

epithelial cell development (GO:0002064)
apoptotic process (GO:0006915)

ossification (GO:0001503)
anterior/posterior pattern specification (GO:0009952)

positive regulation of apoptotic process (GO:0043065)
negative regulation of cell population proliferation (GO:0008285)

angiogenesis (GO:0001525)
negative regulation of transcription by RNA polymerase II (GO:0000122)
positive regulation of transcription by RNA polymerase II (GO:0045944)

0 5 10 15 20
ïORJ���)'5�

0 5 10 15 20

0 5 10 15 20

:HHN���'\QDPLF�'05V

:HHN���1RQ�G\QDPLF�'05V

:HHN����'\QDPLF�'05V

:HHN����1RQ�G\QDPLF�'05V

Supplementary Figure 1 

a

b

c

d



 
Supplementary Figure 1. GO annotations for dynamic and non-dynamic DMRs located 
within or near genes (related to Figure 4 and Supplemental Table 3) 

Gene ontology enrichment analysis, using genes associated with DMRs (within a gene 
promoter, gene body, or within 10 kb of a gene).  Terms with FDR < 0.001 are shown.  a) 
Enriched terms from DMRs with dynamic (rapid) methylation changes (as defined in the text) at 
week 1 in the takeaway samples. b) Enriched terms from DMRs with non-dynamic (slow/absent) 
methylation changes at week 1 in the takeaway samples a) Enriched terms from DMRs with 
dynamic (rapid) methylation changes at week 22 in the takeaway samples. b) Enriched terms 
from DMRs with non-dynamic (slow/absent) methylation changes at week 22 in the takeaway 
samples.  GO enrichment analysis was performed with PANTHER (http://pantherdb.org, PMID:  
30804569) using Fisher’s Exact Test and FDR correction. 
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Supplementary Figure 2. GO annotations for dynamic and non-dynamic DMRs associated 
with gene promoters only (related to Figure 4 and Supplemental Table 3) 
 
Gene ontology enrichment analysis, using genes associated with DMRs, requiring the DMR to 
intersect a gene promoter.  Terms with FDR < 0.001 are shown.  a) Enriched terms from DMRs 
with dynamic (rapid) methylation changes (as defined in the text) at week 1 in the takeaway 
samples. b) Enriched terms from DMRs with non-dynamic (slow/absent) methylation changes at 
week 1 in the takeaway samples a) Enriched terms from DMRs with dynamic (rapid) methylation 
changes at week 22 in the takeaway samples. b) Enriched terms from DMRs with non-dynamic 
(slow/absent) methylation changes at week 22 in the takeaway samples.  GO enrichment 
analysis was performed as described for Supplemental Figure 1. 
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Supplementary Figure 3. Differential methylation and expression signatures in 
hematopoietic progenitors and mature lymphoid cells (related to Figure 5) 

a) Heatmap of mean methylation levels for DMRs identified by comparing progenitors 
(KLS, MEP, CMP and GMP) and B-cells (CD19+B220+) enriched by FACS sorting. 
Methylation values for those DMRs in myeloid, T-cells and whole bone marrow are 
passively plotted.  

b) Venn diagram showing overlap of the 33,519 DMRs defined in Dnmt3a-/-  bone marrow 
(pink) vs. DMRs defined for the 2,031 Dnmt3a+/+ B-cells (green).  

c) Heatmap of mean methylation levels for DMRs identified by comparing progenitors 
(KLS, MEP, CMP and GMP) vs. T-cells (CD3e+) enriched by FACS sorting. Methylation 
values for those DMRs in myeloid, B-cells and whole bone marrow are passively plotted.  
 

d) Venn diagram showing overlap of the 33,519 DMRs defined in Dnmt3a-/-  bone marrow 
(pink) vs. DMRs defined for the 2,271 Dnmt3a+/+ T-cells (green).  
 

e) Heatmap of mean methylation levels for 33,519 Dnmt3a-/- dependent DMRs with passive 
plotting for progenitors (KLS, MEP, CMP and GMP), mature myeloid cells 
(CD11b+/Gr1+), B-cells (CD19+B220+), T-cells (CD3e+) and whole bone marrow 
(WBM). 
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Supplementary Figure 4. DMRs defined in early progenitor populations persist in 
terminally differentiated bone marrow cells (related to Figure 5) 

Heatmap of mean methylation values for 6,435 DMRs identified by comparing WT vs Dnmt3a 

KO flow-purified progenitor cell populations (KLS and CMP; pooled for this 
analysis).  Methylation values for the same DMRs are passively plotted in both WT and Dnmt3 
KO samples, from whole bone marrow and more committed progenitor cell populations (GMP 
and MEP).   

 


