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Data analysis of differentially expressed proteins in AML blast cells vs CD34*
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Supplemental Figure S1. Schematic of typical work flow for proteome and
transcriptome analysis. (a) RNA was isolated from CD34" cells for mRNA transcriptome analysis
using Affymetrix HTA 2.0 GeneChips®. Example chromatograms of micro-capillary electrophoresis
using Agilent 2100 Bioanalyzer from representative RNA samples of AML patients are shown in (b).
A fraction of AML samples was also used for 8 channel isobaric tagging to allow relative quantification
(iTRAQ) analysis of nuclear protein. (c) Three runs of LC/LC-MS/MS were performed.
Representative histograms displaying the distribution of the protein ratios (AML/CD34* (1)) in a typical
run are shown. RIN, RNA integrity number; GEP, Gene Expression Profiling; #, sample number.
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Supplemental Figure S2. Identification of RNF4 as a Key Hub. (a) The most significant Key Hub identified (that mediate the changes
observed in our changing protein list) encodes ring finger 4 (RNF4)(P=9.391F4). Clarivate Analytics Causal Reasoning algorithm was used to
identify Key hubs which predict key protein activity changes, that could be the root cause of changes observed in step 1 or via ‘mediators’ to
affect change in steps 2 and 3. RNF4 is reasoned not to be expressed (active) denoted by ‘negative’. Gray indicates protein is not in the
“protein changing input list”. Protein changes deemed to be supportive and align with predictive activity are listed at the top. Protein changes
that conflict with predicted activity are aligned at the bottom. RNF4 is an E3 ubiquitin-protein ligase which contains a RING finger motif acting
as a transcription regulator by modifying protein abundance through polyubiquitination of substrates and their subsequent targeting to the
proteasome. A key TF regulated by RNF4 is SP1 which has the most connectivity to changing proteins within AML, including 9 significantly

upregulated proteins which supports causal reasoning. However, we did not detect significant changes in nuclear protein expression of this TF
in our MS study. (b) Legend overpage.
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Supplemental Figure S3. S100A4 is over-expressed in the nucleus of AML
FAB-M1 patient. Example western blots of PVDF membranes with AML FAB-M1
patient samples analyzed according to sub-cellular fraction. (a) To compare S100A4
protein expression in the cytosol and nucleus of AML patient samples (on the same
membrane with luminescence captured under identical conditions), a selection of
random samples (using samples from MS analysis) was immunoblotted with cytosol
and nuclear extracts. (b) Further validation of S100A4 protein expression in a
random selection of AML patient samples. Cytosolic (C) and nuclear (N) fractions
were analysed by GAPDH and Histone to indicate the purity/relative loading of each
fraction.
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Supplemental Figure S4. S100A4 is over-expressed in the nucleus of a cohort
of FABM4-AML patients. Cytosolic and nuclear fractions were analysed by
GAPDH and Histone H1 to indicate the purity/relative loading of each fraction. d
represents degraded nuclear protein based on Histone H1 immunoblot.
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Supplemental Figure S5. Over-expression of ST00A4 mRNA in AML. S700A4 mRNA expression data analysed using
Bloodspot (http://servers.binf.ku.dk/bloodspot/) [1] and published online datasets. Human normal hematopoiesis data derived from
GSE42519 (ref. [1]). Data from Human AML blasts are derived from GSE13159 (ref. [2]), GSE15434 (ref. [3]), GSE61804 (ref. [4]),
GSE14468 (ref. [5]) and The Cancer Genome Atlas (TCGA) [6]. HSC, Hematopoietic stem cell Lin- CD34* CD38  CD90" CD45RA";
MPP, Multipotential progenitors Lin- CD34* CD38 CD90- 45RA"; CMP, Common myeloid progenitors cell Lin- CD34* CD38*
CD45RA" CD123*; GMP, Granulocyte monocyte progenitors Lin- CD34* CD38* CD45RA* CD123*. Human AML subtype
definitions are shown over-page. References are at the end of this document.
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Supplemental Figure S6. Generation and validation of viral constructs of
S100A4. (a) Graphical representation of the PINCO retroviral vectors created for
this study. S100A4 and nuclear localized signal (NLS)-S100A4 were created by
directionally cloning into the BamH1 and EcoR1 restriction enzyme sites of the
PINCO retroviral vector. NLS; GATCCAAAAAAGAAGAGAAAGGTA. Similar
lentiviral vectors were created using an alternative pHIV vector (Addgene), though
identical outcomes were observed. (b) Example western blots showing S100A4
protein expression and subcellular localisation in HEK293T Phoenix™ packaging
cells transfected with plasmid cDNA shown in (a). (c) (i) Western blot of S100A4
expression in subcellular extracts from cord blood derived CD34" cells transduced
with virus encoding GFP alone (control) or S100A4 (lacking NLS sequence) and
grown in cytokine-driven culture (IL-3, SCF, G-CSF and GM-CSF in supplemented
IMDM) until day 13 and sorted for GFP positivity prior to analysis. Similar results
were obtained for NLS based vectors (data not shown). (c)(ii) Example flow
cytometric histograms showing GFP expression in infected CD34" cells. GFP* was
based on background autofluorescence of Mock (GFP-) transduced CD34 cells
Cytosolic (C) and nuclear (N) fractions were analyzed by GAPDH and Ponceau to
indicate the purity/relative loading of each fraction. FACS; fluorescence activated
cell sorting.
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Supplemental Figure S7. S100A4 expression in normal human hemopoietic progenitor cells and differentiated lineages. (a) Microarray data demonstrating the
normalized intensity of ST00A4 (logz) MRNA expression in normal human CD34"* cells (red) and sorted hemopoietic subsets. Erythroid cells, dark blue; granulocytes, brown;
monocytes, light blue (n=4). Horizontal lines indicate the average normalized intensity of ST00A4 expression within each sub-type. Data derived using Array Express (E-
MEXP-583; from Tonks et al, 2007) (ref.[7]). (b) (i) Representative flow cytometric density plots of human blood progenitor cells enriched for specific lineages on day 6 of
culture using a MiniMACS depletion strategy. Quadrants delimit background fluorescence of control-stained cells. (ii) Western blot showing S100A4 protein expression and
subcellular localization in normal human monocytes, erythrocytes and granulocytes isolated through MiniMacs outlined in b(i). (¢) Western blot showing S100A4 protein
expression and subcellular localization in (i) normal human bone marrow (n=5) and (ii) human bone marrow derived CD34" cells, representative whole human bone marrow
and human AML blasts. Cytosolic (C) and nuclear (N) fractions were analysed by GAPDH, Histone and Ponceau staining of the PVDF membrane to indicate the purity/relative
loading of each fraction.
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Supplemental Figure S8. S100A4 knock down in CD34* cells does not affect the development
or survival of human myeloid hemopoietic cells. (a) Western blot showing S100A4 knock down
(KD) in NOMO-1 cells using a panel of Mission® shRNA vectors (Sigma). Target sequence from
TRCNO0000416498 was used in subsequent studies due to its S100A4 KD efficiency). Control cells
were infected with shRNA targeting a non-mammalian gene. His tagged S100A4 and mock infected
NOMO-1 (parental) were used as positive controls. (b) Cord blood derived CD34* cells were
transduced with lentivirus (Vector Builder) encoding GFP and shRNA to non-mammalian gene
(control) or S100A4 (S100A4 KD) and grown in cytokine-driven culture (IL-3, SCF and G/GM-CSF).
Representative flow cytometric histograms showing infection efficiency of CD34* cells analyzed on
day 3 of culture. Mock transduced cultures (gray) delimits background autofluorescence. (c) Western
blot of S100A4 expression in CD34" cells grown under myeloid differentiating conditions until day 13
and sorted for GFP*. (d) Expansion of shRNA transduced CD34" cells; fold change (Left) and
proportion of GFP expression (Right) over 7 days. Data indicated mean £+ 1SD (n=3). (e) Analysis of
the differentiation of transduced CD34* by four-colour cytometric analysis. GFP* myeloid cells were
gated on CD13",CD36" (granulocytes), CD13" CD36" (monocytes) and CD13°,CD36"° (erythrocytes).
Bar chart showing the proportion of cells committed to sub-lineage development during culture. Data
from 1 experiment; mean + 1SD from five intra experimental repeats. (f) Cytocentrifuge preparations,
stained with Wright-Giemsa following 15 days in culture, showing myeloid morphology in the control
(Left) and S100A4 KD (Right)-transduced cultures. Magnification is x20 and scale bar represents
10um.
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Supplemental Figure S9. S100A4 is required for cell growth in NOMO-1 cells.
Data showing growth of NOMO-1 cells using a panel of Mission® shRNA vectors
(Sigma). The KD levels of S100A4 protein aare shown in Supplemental Figure S8A.
Control cells were infected with shRNA targeting a non-mammalian gene. S100A4
KD was compared to control over 3 days of growth following infection. TCRN
numbers identify target shRNA sequences used. Data points indicates mean (n=1).
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