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Table S1. Median concentration increase in the secretion of 19 (16 patients with G-CSF, 67 patients 
with GM-CSF) soluble mediators as a result of targeting with four different TLR agonists. More than 
5-fold increase is highlighted. 

 LPS (TLR4) Flagellin (TLR5) R848 (TLR7/8) Pam3CSK4 (TLR1/2) 
IL-6 301.0 45.9 10.2 5.3 

TNFα 188.7 10.6 5.0 1.5 
IL-1β 89.7 9.2 1.1 1.5 
CCL3 56.4 6.0 2.4 1.5 
CCL2 52.6 9.4 4.3 2.8 
G-CSF 51.9 2.7 1.0 1.0 
CXCL1 38.0 5.8 1.4 1.5 
CCL4 17.2 3.3 2.0 1.3 
CCL5 14.5 2.1 1.3 1.1 

MMP-1 11.1 3.4 1.4 1.1 
CXCL5 8.3 4.3 1.3 1.4 
CXCL8 6.0 4.3 1.7 1.3 

GM-CSF 5.2 1.5 1.4 1.0 
MMP-2 4.0 1.5 1.2 1.1 
CXCL10 3.9 1.6 2.2 1.1 

HGF 2.0 1.1 1.0 1.0 
MMP-9 1.9 2.5 1.3 1.7 
IL-1RA 1.8 1.3 1.3 1.0 

Serpin E1 1.3 1.3 1.1 1.1 
Cystatin C 1.1 1.1 1.0 1.0 
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Table S2. Detailed information about the 83 AML patients included in the study. 

ID Gender Age Etiology FAB Cytogenetics Mutations CD34 TLR1/2 responder TLR responder 
1 M 42 de novo M2 normal Flt3 pos partial yes 
2 F 80 MF M2 n.d. n.d. pos no yes 
3 M 79 MDS M2 +8, -9 wt pos no yes 
4 M 60 de novo M5 t(10;11), +8 wt n.d. partial yes 
5 M 33 de novo M4/5 normal Flt3/NPM1 neg partial yes 
6 M 78 CMML M4 +8 n.d. neg yes yes 
7 F 49 CML/relapse M2 complex n.d. pos no no 
8 M 33 de novo M2 normal wt pos partial partial 
9 F 51 de novo M0 complex wt pos yes yes 
10 F 67 de novo M5 t(9;11), +19 wt neg no no 
11 M 71 relapse M4 normal wt pos partial yes 
12 M 83 de novo M1 n.d. wt pos partial yes 
13 M 24 CMML M2 complex n.d. pos no no 
14 F 66 de novo M4/5 t(9;15) Flt3 neg no no 
15 F 77 MDS M1 normal wt pos partial yes 

16_1 M 46 de novo M1 normal NPM1 n.d. no yes 
16_2 M 46 relapse M1 normal NPM1 n.d. yes yes 
17 M 68 MF M4 normal D835 pos no no 
18 F 71 MDS/relapse n.d. del(12) n.d. pos yes yes 
19 F 86 de novo M1 normal n.d. pos yes yes 
20 F 70 de novo M4 n.d. NPM1 neg yes yes 
21 M 71 de novo M4/5 n.d. n.d. n.d. partial yes 
22 F 18 de novo M4 inv(16) wt pos yes yes 
23 F 77 MDS M1/2 normal Flt3/NPM1 n.d. yes yes 
24 M 71 de novo n.d. n.d. n.d. n.d. no no 
25 F 46 de novo M1 inv(16) wt pos partial yes 
26 M 65 de novo M5 normal Flt3/NPM1 neg yes yes 
27 F 75 MF M2 n.d. n.d. pos yes yes 
28 F 78 de novo M1 normal Flt3/NPM1 neg yes yes 
29 F 42 de novo M5 normal NPM1 neg yes yes 
30 F 67 de novo M0 +21 wt pos no no 
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31 M 60 MDS n.d. normal n.d. pos no no 
32 M 60 de novo M4 del(9) Flt3 pos partial yes 
33 F 49 de novo M5 normal Flt3/NPM1 neg yes yes 

34 M 41 de novo M1 
t(8;21), del(9), 

-20, -22 
wt pos no no 

35 M 35 de novo M2 normal wt pos no yes 
36 M 76 MDS n.d. normal n.d. pos partial yes 
37 M 72 MDS M1 complex wt pos no yes 
38 F 71 MDS n.d. t(1;5), t(2;3) n.d. pos yes yes 
39 F 75 de novo M4 normal Flt3 pos yes yes 
40 F 74 CMML M5 normal Flt3/NPM1 neg partial yes 
41 M 79 de novo M1 n.d. wt pos n.d. no 
42 M 82 de novo n.d. +8 wt pos yes yes 
43 M 58 de novo M5 normal wt pos no partial 
44 F 55 de novo M5 normal Flt3/NPM1 neg yes yes 
45 M 65 MDS M4/5 normal NPM1 neg yes yes 
46 M 72 de novo M5 normal NPM1 neg no yes 
47 M 64 de novo M5 normal NPM1 neg partial yes 
48 M 36 de novo M5 +8, +22, inv(16) Flt3 pos no partial 

49_1 M 48 de novo M5 normal Flt3/NPM1 n.d. yes yes 
49_2 M 48 relapse M5 normal Flt3/NPM1 n.d. no no 
50 M 78 de novo M1 complex n.d. pos no no 
51 M 36 de novo M4 inv(16) wt pos partial yes 
52 F 92 CLL M1 n.d. n.d. neg no no 
53 F 59 chemo M4 normal Flt3/NPM1 neg n.d. yes 

54_1 M 61 de novo M4 normal wt neg n.d. yes 
54_2 M 61 relapse M4 normal wt neg no no 
55 M 73 de novo M2 del(7), -20 Flt3 pos partial partial 
56 F 57 de novo M4 inv(16) wt pos partial yes 
57 M 20 de novo M2 normal Flt3 pos yes yes 
58 F 64 de novo M2 normal Flt3/NPM1 neg no no 
59 M 87 MF M1 del(20) wt pos no partial 
60 F 29 de novo M5 normal Flt3/D835 pos yes yes 
61 F 61 MDS/relapse M1 complex wt neg partial yes 
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62 F 80 PV M4/5 complex wt n.d. partial yes 
63 F 74 de novo M4 t(8;21) Flt3 pos yes yes 
64 M 74 de novo M1 complex wt pos n.d. no 
65 M 78 de novo M0 complex wt neg no no 
66 M 65 de novo M5 complex NPM1 n.d. yes yes 
67 F 64 relapse M4 complex wt pos partial yes 
68 M 67 relapse M1 normal Flt3 pos partial partial 
69 M 64 relapse M2 normal NPM1 neg yes yes 
70 F 81 MDS M1 normal wt pos partial yes 
71 M 72 MDS M4 normal n.d. neg no yes 
72 F 75 de novo M1 n.d. Flt3 pos no partial 
73 M 77 de novo M2 complex Flt3 pos no yes 
74 F 60 de novo M5 normal Flt3/NPM1 pos yes yes 
75 F 55 de novo M1 normal Flt3/NPM1 pos no yes 
76 M 62 de novo M4 +8 wt pos n.d. yes 
77 F 87 de novo M0 del(5) wt pos partial yes 
78 M 59 CMML/relapse M5 del(20), +8 Flt3 pos no partial 
79 F 71 de novo M0 normal NPM1 neg yes yes 
80 F 46 de novo M2 inv(13) wt pos no partial 
81 F 63 de novo M4 normal Flt3 pos no partial 
82 F 77 de novo M1 n.d. NPM1 neg no yes 
83 M 19 de novo M5 normal wt neg yes yes 

 
Legend to color codes 

 Survival data 
 Microarray 
 Survival data and microarray 
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Table S3. GO-terms and their associated proteins that were found to be upregulated in TLR non-responders and TLR responders, respectively. Color-highlighted proteins 
were identified both by functional annotation and gene classification in DAVID 6.8. All information was obtained from genecards.org. 

Upregulated in TLR non-responders 
GO-term: 0006351 (transcription, DNA-templated), enrichment score: 4.89, p-value: 1.8 × 10-7 

Gene names Description 

ARID2 
AT-rich interaction domain 2. Members of the ARID family have roles in embryonic patterning, cell lineage gene regulation, cell cycle control, transcriptional regulation and chromatin 
structure modification. This protein functions as a subunit of the polybromo- and BRG1-associated factor or SWI/SNF chromatin remodeling complex which facilitates ligand-
dependent transcriptional activation by nuclear receptors. 

ASXL1 
Additional sex combs like 1, transcriptional regulator. The protein is a member of the polycomb group of proteins, which are necessary for the maintenance of stable repression of 
homeotic and other loci. The protein is thought to disrupt chromatin in localized areas, enhancing transcription of certain genes while repressing the transcription of other genes.   

BMI1 

BMI1 proto-oncogene, polycomb ring finger. A major component of the polycomb group complex 1, which functions through chromatin remodeling as an essential epigenetic 
repressor of multiple regulatory genes involved in embryonic development and self-renewal in somatic stem cells. This protein also plays a central role in DNA damage repair. This 
gene is an oncogene and aberrant expression is associated with numerous cancers and is associated with resistance to certain chemotherapies. Read-through transcription also exists 
between this gene and the upstream COMMD3 gene (see below).      

BRWD1 
Bromodomain and WD repeat domain containing 1. This gene encodes a member of the WD repeat protein family, which are involved in a variety of cellular processes including 
cell cycle progression, signal transduction, apoptosis, and gene regulation. This protein contains 2 bromodomains and multiple WD repeats. By similarity, the nuclear protein functions 
as a transcriptional activation domain which may regulate chromatin remodeling and associates with a component of the SWI/SNF chromatin remodeling complex.         

CBX2 
Chromobox 2. This gene encodes a component of the polycomb multiprotein complex, which is required to maintain the transcriptionally repressive state of many genes throughout 
development via chromatin remodeling and modification of histones.  

CHD8 
Chromodomain helicase DNA binding protein 8. This gene encodes a member of the chromodomain-helicase-DNA binding protein family, which is characterized by a SNF2-like 
domain and two chromatin organization modifier domains. This gene has been shown to function in several processes that include transcriptional regulation, epigenetic remodeling, 
promotion of cell proliferation, and regulation of RNA synthesis.  

CHD9 
Chromodomain helicase DNA binding protein 9. Acts as a transcriptional coactivator for PPARA and possibly other nuclear receptors. Proposed to be a ATP-dependent chromatin 
remodeling protein. Has DNA-dependent ATPase activity and binds to A/T-rich DNA.  

COMMD3 COMM domain containing 3. May modulate activity of cullin-RING E3 ubiquitin ligase complexes. May down-regulate activation of NFκB.  

CXXC5 
CXXC finger protein 5. The protein encoded by this gene is a retinoid-inducible nuclear protein containing a CXXC-type zinc finger motif. The encoded protein is involved in 
myelopoiesis and is required for DNA damage-induced p53 activation. 

ELF2 
E74 like ETS transcription factor 2. Isoform 1 transcriptionally activates the LYN and BLK promoters and acts synergistically with RUNX1 to transactivate the BLK promoter. Isoform 
2 may function in repression of RUNX1-mediated transactivation. 

EZH2 
Enhancer of zeste 2 polycomb repressive complex 2 subunit. This gene encodes a member of the polycomb-group family, which are involved in maintaining the transcriptional 
repressive state of genes over successive cell generations. This protein may play a role in hematopoiesis.  

FOXJ3 Forkhead box J3. Transcriptional activator of MEF2C involved in the regulation pf adult muscle fiber type identity and skeletal muscle regeneration.  

ILF3 
Interleukin enhancer binding factor 3. This gene encodes a dsRNA binding protein that complexes with other proteins, dsRNAs, small noncoding RNAs, and mRNAs to regulate 
gene expression and stabilize mRNAs. This protein forms a heterodimer with a 45 kDa transcription factor ILF2 required for T-cell expression of interleukin 2. This complex has been 
shown to affect the redistribution of nuclear mRNA to the cytoplasm.  

MAGEL2 
MAGE family member L2. Probably enhances ubiquitin ligase activity of RING-type zinc finger-containing E3 ubiquitin-protein ligases, possibly through recruitment and/or 
stabilization of the Ubl-conjugating enzyme (E2) at the E3 substrate complex.  
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MAP3K7 
Mitogen-activated protein kinase kinase kinase 7. The protein encoded by this gene is a member of the serine/threonine protein kinase family. This kinase mediates the signaling 
transduction induced by TGFβ and morphogenetic protein (BMP) and controls a variety of cell functions including transcription regulation and apoptosis. In response to IL-1, this 
protein forms a kinase complex including TRAF6, MAP3K7P1/TAB1 and MAP3K7P2/TAB2, which is required for the activation of NFκB.          

MZF1 Myeloid zinc finger 1. Binds to target promoter DNA and functions as transcription regulator. May be one regulator of transcriptional events during hematopoietic development. 

POLR1D 
RNA polymerase I subunit D. The protein encoded by this gene is a component of the RNA polymerase I and RNA polymerase III complexes, which function in the synthesis of 
ribosomal RNA precursors and small RNAs, respectively.  

PSIP1 
PC4 and SFRS1 interacting protein 1. Transcriptional coactivator involved in neuroepithelial stem cell differentiation and neurogenesis. May play a protective role during stress-
induced apoptosis. Isoform 2 is a more general and stronger transcriptional coactivator and may also act as an adapter to coordinate pre-mRNA splicing.   

RBBP4 

RB binding protein 4, chromatin remodeling factor. This gene encodes a ubiquitously expressed nuclear protein which belongs to a highly conserved subfamily of WD-repeat 
proteins. It is present in protein complexes involved in histone acetylation and chromatin assembly. It is part of the Mi-2 complex which has been implicated in chromatin remodeling 
and transcriptional repression associated with histone deacetylation. This encoded protein is also part of co-repressor complexes, which is an integral component of transcriptional 
silencing. It is found among several cellular proteins that bind directly to retinoblastoma protein to regulate cell proliferation. It also seems to be involved in transcriptional repression 
of E2F-responsive genes. 

RCOR3 REST corepressor 3. May act as a component of a corepressor complex that represses transcription.  

SAFB2 
Scaffold attachment factor B2. The protein encoded by this gene, along with its paralog SAFB1, is a repressor of estrogen receptor α. The encoded protein binds scaffold/matrix 
attachment region DNA and is involved in cell cycle regulation, apoptosis, differentiation, stress response, and regulation of immune genes.   

SCMH1 Sex comb on midleg homolog 1. Associates with polycomb group multiprotein complexes, which is required to maintain the transcriptionally repressive state of some genes.  

SETD1A 
SET domain containing 1A. The protein encoded by this gene is a component of a histone methyltransferase complex that produces mono-, di-, and tri-methylated histone H3 at Lys4. 
Tri-methylation of histone H3 at lysine 4 (H3K4me3) is a chromatin modification known to generally mark the transcription start sites of active genes. 

SMARCC1 
SWI/SNF related, matrix associated, actin dependent regulator of chromatin subfamily c member 1. The protein encoded by this gene is a member of the SWI/SNF family of proteins, 
whose members display helicase and ATPase activities and which are thought to regulate transcription of certain genes by altering the chromatin structure around those genes. The 
encoded protein is part of the large ATP-dependent chromatin remodeling complex SNF/SWI and contains a predicted leucine zipper motif typical of many transcription factors.  

TCF3 

Transcription factor 3. This gene encodes a member of the E protein (class I) family of helix-loop-helix transcription factors. E proteins activate transcription by binding to regulatory 
E-box sequences on target genes as heterodimers or homodimers and are inhibited by heterodimerization with inhibitor of DNA-binding (class IV) helix-loop-helix proteins. E proteins 
play a critical role in lymphopoiesis, and the encoded protein is required for B and T lymphocyte development. Deletion of this gene or diminished activity of the encoded protein 
may play a role in lymphoid malignancies.  

TP53INP1 

Tumor protein p53 inducible nuclear protein 1. Antiproliferative and proapoptotic protein involved in cell stress response which acts as a dual regulator of transcription and 
autophagy. Acts as a positive regulator of autophagy. Acts as an antioxidant and plays a major role in p53/TP53-driven oxidative stress response. Possesses both a p53/TP53-
independent intracellular reactive oxygen species regulatory function and a p53/TP53-dependent transcription regulatory function. Positively regulates p53/TP53 and p73/TP73 and 
stimulates their capacity to induce apoptosis and regulate cell cycle. In response to ds DNA breaks, promotes p53/TP53 phosphorylation on Ser-46 and subsequent apoptosis. Acts as 
a tumour suppressor by inducing cell death by an autophagy and caspase-dependent mechanism. Can reduce cell migration by regulating the expression of SPARC.     

TRIM33   
Tripartite motif containing 33. Acts as an E3 ubiquitin-protein ligase. Promotes SMAD4 ubiquitination, nuclear exclusion and degradation via the ubiquitin proteasome pathway. 
May act as a transcriptional repressor. Inhibits the transcriptional response to TGFβ/BMP signaling cascade. Plays a role in the control of cell proliferation. By similarity, its association 
with SMAD2 and SMAD3 stimulates erythroid differentiation of hematopoietic stem/progenitor cells. 

ZBTB20 Zinc finger and BTB domain containing 20. May be a transcription factor involved in hematopoiesis, oncogenesis, and immune response.  

ZNF219   
Zinc finger protein 219. This gene is a member of the Krüppel-like zinc finger gene family. The encoded protein functions as a transcriptional repressor of the high mobility group 
nucleosome binding domain 1 protein, which is associated with transcriptionally active chromatin. 

ZNF251  Zinc finger protein 251. May be involved in transcriptional regulation.     
ZNF395   Zinc finger protein 395. Plays a role in papillomavirus genes transcription. 



Cancers 2019, 11 S7 of S19  

ZNF431   
Zinc finger protein 431. This gene encodes a member of the Krüppel C2H2-type zinc-finger family of proteins. The encoded protein may negatively regulate transcription of target 
genes, including the hedgehog signaling pathway receptor patched 1 by interacting with histone deacetylases. 

ZNF521   
Zinc finger protein 521. Transcription factor that can both act as an activator or a repressor depending on the context. Involved in BMP signaling and in the regulation of the immature 
compartment of the hematopoietic system. Associates with SMADs in response to BMP2 leading to activate transcription of BMP target genes. Acts as a transcriptional repressor via 
its interaction with EBF1, a transcription factor involved specification of B-cell lineage; this interaction preventing EBF1 to bind DNA and activate target genes. 

ZNF548   Zinc finger protein 548. May be involved in transcriptional regulation. 
ZNF669   Zinc finger protein 669. May be involved in transcriptional regulation. 
ZNF700   Zinc finger protein 700. May be involved in transcriptional regulation. 
ZNF763   Zinc finger protein 763. May be involved in transcriptional regulation. 
ZNF789   Zinc finger protein 789. May be involved in transcriptional regulation. 
GO-term 0006357: regulation of transcription from RNA polymerase II promoter, p = 1.8 × 10-5 
RFX7 Regulatory factor X7. A member of the RFX family of transcription factors. 
GO-term 0006351: transcription, DNA-templated; p = 6.0 × 10-12 
InterPro-term 001680: WD40-repeat, p = 4.3 × 10-8 

FBXW9 
F-box and WD repeat domain containing 9. SCF complexes, formed by SKP1, cullin and F-box proteins, act as protein-ubiquitin ligases. F-box proteins interact with SKP1 through 
the F-box, and they interact with ubiquitination targets through other protein interaction domains 

PHIP Pleckstrin homology domain interacting protein. Probable regulator of the insulin and insulin-like growth factor signalling pathways. Stimulates cell proliferation through regulation 
of cyclin transcription and has an anti-apoptotic activity through AKT1 phosphorylation and activation. Plays a role in the regulation of cell morphology and cytoskeletal organization. 

WDR33 
WD repeat domain 33. Members of this family are involved in a variety of cellular processes, including cell cycle progression, signal transduction, apoptosis, and gene regulation. 
Essential for both cleavage and polyadenylation of pre-mRNA 3 ends. 

 
Upregulated in TLR responders 
GO-term: 0071222 (cellular response to LPS), enrichment score: 0.07, p-value: 2.6 × 10-3 

Gene names Description 

CD86 
CD86 molecule. This gene encodes a type I membrane protein that is a member of the immunoglobulin superfamily. It is expressed by antigen-presenting cells, and it is the ligand for 
two proteins at the cell surface of T cells, CD28 antigen and cytotoxic T-lymphocyte-associated protein 4. Binding of this protein with CD28 antigen is a costimulatory signal for 
activation of the T-cell. Binding of this protein with cytotoxic T-lymphocyte-associated protein 4 negatively regulates T-cell activation and diminishes the immune response. 

CXCL16 
C-X-C motif chemokine ligand 16. By similarity, the encoded protein acts as a scavenger receptor on macrophages and specifically binds to oxidized LDL, suggesting that it may be 
involved in pathophysiology such as atherogenesis. Induces a strong chemotactic response and calcium mobilization. 

HAVCR2 
Hepatitis A virus cellular receptor 2. The protein encoded by this gene belongs to the immunoglobulin superfamily, and TIM family of proteins. This protein is a Th1-specific cell 
surface protein that regulates macrophage activation and inhibits Th1-mediated auto- and allo-immune responses, and promotes immunological tolerance. Expressed on dendritic 
cells, it positively regulates innate immune response and in synergy with TLRs promotes secretion of TNF-α. 

TNFRSF1B 
TNF receptor superfamily member 1B. Receptor with high affinity for TNFSF2/TNFα and approximately 5-fold lower affinity for homotrimeric TNFSF1/lymphotoxin-α. The 
TRAF1/TRAF2 complex recruits the apoptotic suppressors BIRC2 and BIRC3 to TNFRSF1B/TNFR2. This receptor mediates most of the metabolic effects of TNF-α. Isoform 2 blocks 
TNFα-induced apoptosis, which suggests that it regulates TNFα function by antagonizing its biological activity. 
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Table S4. Overview over the mutational landscape of 38 consecutive AML patients. TLR responders 
and non-responders do not differ in any of the 37 assessed genes. 

  TLR responders  
  Yes (n=31) No (n=7) p-value 

Signaling 

Flt3-ITD 5 (16%) 2 (29%) 1.000 
Flt3-TKD 3 (10%) 2 (29%) 0.223 

HRAS 1 (3%) 0 1.000 
JAK2 1 (3%) 0 1.000 
KIT 1 (3%) 0 1.000 

KRAS 3 (10%) 1 (14%) 1.000 
NOTCH1 1 (3%) 0 1.000 

NRAS 7 (23%) 0 0.309 
PTPN11 3 (10%) 0 1.000 

Total group 25 mutations 5 mutations 1.000 

Tumor 
suppressors 

CDKN2A 1 (3%) 0 1.000 
CUX1 0 0 - 
IKZF1 3 (10%) 1 (14%) 1.000 
PHF6 0 0 1.000 
TP53 2 (6%) 1 (14%) 0.467 
WT1 2 (6%) 0 1.000 

Total group 6 mutations 2 mutations 0.642 

Epigenetic modifiers 

ASXL1 6 (19%) 1 (14%) 1.000 
DNMT3A 11 (35%) 1 (14%) 0.395 

EZH2 2 (6%) 1 (14%) 0.467 
IDH1 1 (3%) 1 (14%) 0.339 
IDH2 2 (6%) 2 (29%) 0.147 

KDM6A 0 0 - 
KMT2A/MLL 0 0 - 

TET2 7 (23%) 0 0.309 
Total group 29 mutations 6 mutations 1.000 

Myeloid 
TFs 

CEBPA 5 (16%) 1 (14%) 1.000 
GATA2 3 (10%) 0 1.000 
RUNX1 7 (23%) 0 0.309 

Total group 15 mutations 1 mutation 0.297 

Spliceosome/ 
transcription 

repressors 

BCOR 1 (3%) 1 (14%) 0.339 
BCORL1 1 (3%) 0 1.000 

SF3B1 2 (6%) 0 1.000 
SRSF2 3 (10%) 1 (14%) 1.000 
ZRSR2 1 (3%) 0 1.000 

Total group 8 mutations 2 mutations 1.000 

Cohesin 

RAD21 1 (3%) 0 1.000 
SMC1A 0 1 (14%) 0.184 
STAG2 3 (10%) 0 1.000 

Total group 4 mutations 1 mutation 1.000 

Others 
CSF3R 1 (3%) 0 1.000 

NPM1-ins 5 (16%) 2 (29%) 1.000 
SETBP1 0 1 (14%) 0.184 

 Total 95 mutations 20 mutations 0.889 

 Per patient 3.1 mutations 2.9 mutations  
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Table S5. Overexpressed genes in TLR non-responders and responders that can be linked with AML prognosis. 

Overexpressed in TLR non-responders 
Protein name Impact in AML Prognosis Reference 
AF1Q/ 
MLLT11 

Associated with higher blast count and adverse prognosis. Adverse [1,2] 

BARD1/ 
FLJ22536 

Downregulated when MDS progresses to AML. Favorable? [3] 

BMI1 
Increased in patients with adverse prognosis. High levels favor proliferation over cell cycle arrest. 
Associated with higher blast burden. 

Adverse [4,5] 

CBX2 Regulates tumorigenicity. Overexpression is associated with shorter survival in several tumors. Adverse [6] 
CUL9 p53 inhibitor. Associated with Flt3-ITD. May be essential for differentiation block in AML.   Adverse [7] 

CXX5 
Overexpression is associated with adverse prognosis, while low levels are linked with lower relapse 
rate, pro-longed survival and downregulation of genes involved in leukemogenesis.   

Adverse [8–10] 

DACH1 Downregulated during myeloid differentiation. Adverse? [11] 

EZH2 
High mRNA expression is associated with high blood blast number, extramedullary infiltration and 
shorter time to relapse. 

Adverse [12] 

MAP3K7 
Knockdown lead to impaired leukemia development in mice and longer survival. Is associated with 
adverse prognosis in other types of cancer.  

Adverse [13] 

MYL6B mRNA overexpression is associated with poor prognosis in liver cancer. Promotes p53 degradation. Adverse? [14] 
NIPA1/ 
SP6G 

High expression is inversely correlated with patient survival. Supports growth and survival of blasts.  Adverse [15] 

OTUD5 Destabilizes p53 by ubiquitination. Adverse? [16] 

PRDX2 
Reduces the intracellular levels of reactive oxygen species and is regarded a tumor suppressor. Is 
also linked with mutations in DNMT3A, apoptosis block and enhanced blast proliferation.   

Favorable?/ 
Adverse? [17,18] 

RCOR3 Inhibits hematopoietic differentiation. Adverse [19] 
SETD1A Important for AML proliferation and blast survival. Adverse [20] 
SIAH1 Proteasomal degradation of Flt3-ITD. Favorable? [21] 
TCF3 Related to leukemia development and progression. Adverse [22] 
TP53INP1 Tumor suppressor. High expression is linked with pro-longed survival after stem cell transplantation. Favorable [23] 
TSPAN3 Necessary for development and progression of AML. Adverse [24] 
ZBTB20 Important for myeloid development. Necessary to promote full TLR activation. Favorable [25] 
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Overexpressed in TLR responders  
Protein name Impact in AML Prognosis Reference 

CASP1 
Associated with expression of pro-inflammatory cytokines via NFκB. Correlates with high expression 
of S100A8 and A9. 

Neutral? [26] 

CD31/ 
PECAM1 

Correlated with poor prognosis. Promotes tumor progression through Akt signaling. Adverse [27] 

CD86 Myeloid differentiation marker. Associated with FAB M4/M5. Favorable [28] 
FTL Associated with NPM1-insertions. Favorable? [29] 
HAVCR2/ 
TIM-3 

Associated with FAB M4, inv(16) and complete remission. Absent on normal hematopoietic cells. Favorable [30,31] 

ILK 
Pro-oncogene; overexpression is linked with increased blast proliferation. Is also a TLR4 regulator, and 
a regulator of expression of pro-inflammatory cytokines. 

Adverse [32,33] 

LYZ Usually underexpressed in AML. Expression is associated with more differentiated cells. Favorable? [34] 
MAPK1A Contributes to AML. Adverse [35] 
MLKL Especially low expression in Flt3-ITD. Favorable? [36] 
TNFAIP8 Higher expression is correlated with complete remission as opposed to blast persistence. Favorable [37] 
YWHAB High expression may lead to oncogenesis by upregulating MDM2 – a p53 negative regulator. Adverse [38] 
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Figure S1. Patient survival dependent on response towards general TLR targeting. Lack of mediator 
secretion upon general TLR targeting is associated with an adverse prognosis (log-rank test) but is 
not an independent prognostic factor. Seven patients were categorized as non-responders and 31 as 
responders, respectively. 

Variable Adj. HR 95% CI p-value 
TLR1 non-responder 1 1.47 0.74 – 2.93 0.275 

Age (≥60 years) 1.38 0.77 – 2.49 0.285 
Etiology (secondary) 3.24 0.74 – 14.26 0.120 

Cytogenetics (intermediate/ 
adverse) 

0.39 0.10 – 1.58 0.187 

Flt3-ITD 2.55 0.84 – 7.76 0.099 
NPM1-insertion 1.01 0.29 – 3.55 0.986 

1 Reference value is indicated. 
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Figure S2. Basal mediator secretion levels for the 83 AML patients. Boxplot showing the 25th and 75th 
quartiles in addition to the median of the seven soluble mediators with the highest basal concentration 
ranges among the 83 patients. These large differences are unlikely to be caused by the minority of 
contaminating normal lymphocytes and monocytes in the samples. The table further provides an 
overview of the number of samples, where concentrations were outside the extrapolated standard 
curve of the Luminex assays. These values were not included in the figure for clarity. 
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Figure S3. Change in proliferation (total range is shown) for the 10 test patients whose cells were 
exposed to different concentrations of TLR ligands. Only high doses of the TLR7 agonist R837 
(imiquimod) reduced proliferation capability of the AML cells in accordance with a previous study 
on 10 AML cell lines [39]. The chosen concentrations in the extended study on 83 patients are 
highlighted. R837 at 1 µg/mL only resulted in significant elevated cytokine secretion (we tested for 
CCL2, CCL3, CCL4, CXCL8 and IL-6) for two patients; therefore, we excluded the agonist from further 
experiments. . 

Proliferation method 

Patient cells (5.0 × 104 cells/well) were cultured for two days in StemSpan medium in presence 
of 20 ng/mL of the haematopoietic growth factors GM-CSF, Flt3ligand and stem cell factor. 37 kBq of 
3H-thymidine (Perkin Elmer; Walthman, MA, USA) were added to each well on day 2 and the cells 
cultured for an additional day, before nuclear thymidine incorporation was assessed. Change in 
proliferation was calculated as proliferation ratio compared to the untreated control. 
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