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Supplementary Tables 

Supplementary Table 1 The GO term Integrins; differential gene expression when comparing AML cell with and 
without CCL28-induced growth modulation. The table is based on information from the GENE database and additional 
references given in the reference list. 

GENE PROTEIN FUNCTION CLASSIFICATION 

ADAM2 A disintegrin and metallopeptidase domain 2. This gene encodes a member of the 
ADAM (a disintegrin and metalloprotease domain) family, proteins that are 
membrane-anchored proteins important for cell-cell and cell-matrix interactions 
(1-6). 

Protease 

ADAM22 ADAM metallopeptidase domain 22. This ADAM family member is a membrane-
anchored protein lacking metalloprotease activity since it has no zinc-binding 
motif, and it possibly functions as an integrin ligand. ADAM22 can be important 
for development and chemosensitivity of human malignancies (7, 8).  

Protease 

ADAM23 ADAM metallopeptidase domain 23. This protein is a member of the ADAM 
family of membrane-anchored proteins important for cell-cell and cell-matrix 
interactions. It may be involved in human carcinogenesis. 

Protease 

ADAMTS8 ADAM metallopeptidase with thrombospondin type 1 motif, 8. The protein is gene 
encodes a member of the ADAMTS (a disintegrin and metalloproteinase with 
thrombospondin motifs) family. These proteins share a propeptide region, a 
metalloproteinase domain, a disintegrin-like domain, and a thrombospondin type 1 
(TS) motif. ADAMTS8 disrupts angiogenesis in vivo (9, 10).  

Protease 

ANGPTL1 Angiopoietin-like 1. Angiopoietins are vascular endothelial growth factors, and the 
angiopoietin/Tie2 system seems to have a prognostic impact in human AML and 
participates in the formation of blood vessels. This secretory protein is widely 
expressed in adult tissues with mRNA levels highest in highly vascularized tissues.  

Angiogenesis 

COL3A1 Collagen, type III, alpha 1. This protein is a fibrillar collagen that is found in 
several tissues, including the vascular system. The protein can be involved in 
cancer-associated angiogenesis (11). 

Collagen 

COL5A1 Collagen, type V, alpha 1. This gene encodes an alpha chain for one of the low 
abundance fibrillar collagens. Mutations in this gene are associated with Ehlers-
Danlos syndrome. 

Collagen 

COL16A1 Collagen, type XVI, alpha 1. The alpha chain of type XVI collagen is a fibril-
associated collagen that serves to maintain the integrity of the extracellular matrix.  

Collagen 

CYR61 Cysteine-rich, angiogenic inducer, 61. This secreted protein is growth factor-
inducible and promotes the adhesion of endothelial cells. The encoded protein 
interacts with several integrins and with heparan sulfate proteoglycan, and it is 
involved in angiogenesis. 

Angiogenesis 

EMP2 Epithelial membrane protein 2. This protein regulates cell membrane composition 
and has been associated with endocytosis, cell signaling, cell proliferation, cell 
migration, cell adhesion and cell death. It is a negative regulator of caveolin-1, a 
scaffolding protein which is the main component of the caveolae plasma 
membrane invaginations. Through activation of PTK2 it positively regulates 
vascular endothelial growth factor A, and it also modulates the function of specific 
integrin isomers in the plasma membrane. Up-regulation of this gene has been 
linked to cancer progression in multiple different tissues.  

Surface membrane  

FBLN5 Fibulin 5. This is a secreted, extracellular matrix protein containing an Arg-Gly-
Asp (RGD) motif and calcium-binding EGF-like domains. It promotes adhesion of 
endothelial cells through interaction of integrins and the RGD motif. Its expression 
is induced in injured vessels, notably in intimal vascular smooth muscle cells and 
endothelial cells. Therefore, the protein may play a role in vascular development 
and remodeling.  

Extracellular matrix 
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GENE PROTEIN FUNCTION CLASSIFICATION 

ICAM3 Intercellular adhesion molecule 3. The protein belongs to the intercellular adhesion 
molecule (ICAM) family; all ICAM proteins are type I transmembrane 
glycoproteins that bind to the LFA-1 integrin protein. LFA-1 is expressed by all 
leucocytes as well as endothelial cells (12). 

Adhesion 

IMPAD1 Inositol monophosphatase domain containing 1. This protein is a member of the 
inositol monophosphatase family, is localized to the Golgi apparatus and catalyzes 
the hydrolysis of phosphoadenosine phosphate to AMP. Possibly involved in 
carcinogenesis (13).  

Golgi 

ITGB1BP1 Integrin beta 1 binding protein 1. The encoded protein binds to the beta1 integrin 
cytoplasmic domain. The longer isoform form is a phosphoprotein and the extent of 
its phosphorylation is regulated by the cell-matrix interaction. Integrin beta 1 is 
important in angiogenesis (12, 14, 15).  

Integrin 

ITGB6 Integrin, beta 6. This integrin forms a dimer with an alpha v chain and this 
heterodimer can bind to ligands like fibronectin and transforming growth factor beta 
1. This integrin seems important in angioregulation (16). 

Integrin 

JAM3 Junctional adhesion molecule 3. The protein only forms weak homotypic 
interactions between cells as a member of the junctional adhesion molecule protein 
family and acting as a receptor for another family member. It also exist in a soluble 
form that is important in angiogenesis (including tumor angiogenesis), and 
modulates VR-cadherin-mediated cell-cell contact (17-19).   

Adhesion molecule 
Angiogenesis 

KDR Kinase insert domain receptor. The gene encodes one of the two VEGF receptors; 
this receptor is a type III receptor tyrosine kinase. The signaling and trafficking of 
this receptor are regulated by multiple factors, including Rab GTPase, P2Y purine 
nucleotide receptor, integrin alphaVbeta3, T-cell protein tyrosine phosphatase. 

VEGF receptor 

LAMA5 Laminin, alpha 5. This laminin alpha chain is the alpha-5 subunit of laminin-10 
(laminin-511), laminin-11 (laminin-521) and laminin-15 (laminin-523). 

Laminin 

LAMB2 Laminin beta 2. Laminins are noncollagenous extracellular matrix glycoproteins 
implicated in a wide variety of biological processes including cell adhesion, 
differentiation, migration, signaling, and cancer metastasis. This gene encodes the 
beta chain isoform laminin, beta 2. It is enriched in the basement membrane of 
muscles at kidney glomerulus and vascular smooth muscle. Laminins seem 
important in angiogenesis/blood vessel biology (20-22). 

Laminin 

NMB Neuromedin B. This protein is a member of the bombesin-like molecule family and 
can bind to the neuromedin B receptor. Neuromedin B is involved in angiogenesis 
(23). 

Angiogenesis 

OXCT1 3-oxoacid CoA transferase 1. The protein is a mitochondrial matrix enzyme that 
catalyzes the reversible transfer of coenzyme A from succinyl-CoA to acetoacetate. 

Metabolism 

SOD1 Superoxide dismutase 1, soluble. The protein a cytoplasmic protein that is one of 
two isozymes responsible for destroying free superoxide radicals. The protein is a 
regulator of intracellular protein phosphorylation; inhibition of the enzyme has 
antiangiogenic effects (24, 25).  

Signaling 

THBS4 Thrombospondin 4 is a thrombospondin family member and mediates cell-to-cell 
and cell-to-matrix interactions. This gene is activated during the stromal response to 
invasive cancer, and it is also important in the regulation of angiogenesis (26, 27).  

Angiogenesis 

THY1 Thy-1 cell surface antigen. This cell surface glycoprotein is involved in cell 
adhesion and cell communication, and it is used as a marker for hematopoietic stem 
cells. This gene may function as a tumor suppressor, and may also be important in 
angioregulation (28-30). 

Cell membrane 

TNN Tenascin N. This is a protein-encoding gene. Extracellular matrix proteins of the 
tenascin family resemble each other in their domain structure, and also share 
functions in modulating cell adhesion and cellular responses to growth factors (31). 
These molecules may also be involved in angiogenesis (32-36). 

Extracellular matrix. 

VWF von Willebrand factor. This is a glycoprotein involved in hemostasis. The encoded 
preproprotein is processed into large multimeric complexes that function in platelet 
adhesion and transport of various proteins in the blood. This molecule has several 
other functions, including modulation of angiogenesis (37, 38). 

Coagulation 
Angiogenesis 
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Supplementary Table 2 The GO term Histone acetylation; differential gene expression when comparing AML cell with 
and without CCL28-induced growth modulation. The table is based on information from the GENE database and 
additional references given in the reference list. 

GENE PROTEIN FUNCTION CLASSIFICATION 

ACTL6A Actin-like 6A. The protein is a family member of actin-related proteins (ARPs); it 
is a 53 kDa subunit protein of the BAF (BRG1/brm-associated factor) complex 
thought to facilitate transcriptional activation of specific genes by antagonizing 
chromatin-mediated transcriptional repression.  

Chromatin modulation 

BAT3 BCL2-associated athanogene 6. This gene encodes a nuclear protein implicated 
in the control of apoptosis. In addition, the protein forms a complex with E1A 
binding protein p300 and is required for p53 acetylation in response to DNA 
damage.  

Apoptosis 

BRCA2 Breast cancer 2, early onset. Both BRCA1 and BRCA2 are involved in 
maintenance of genome stability, specifically the homologous recombination 
pathway for double-strand DNA repair. BRCA2 is considered a tumor suppressor 
gene. 

DNA repair 

BRD8 Bromodomain containing 8. The protein contains a bromodomain and is thought 
to be a nuclear receptor coactivator.  

Transcription 

BRPF1 Bromodomain and PHD finger containing, 1. The protein is localized within 
nuclei and is possibly a transcriptional regulator. 

Transcription? 

CCDC101 Coiled-coil domain containing 101.   
CHD9 Chromodomain helicase DNA binding protein 9. The Chromatin-Related 

Mesenchymal Modulator CHD9 is important for the nucleosomes and binds with 
modified H3-(K9me2/3 and K27me3); it also has a role with RNA Polymerase II 
(Pol II)-dependent transcription. 

Chromatin modulation 
Transcription 

CPA3 Carboxypeptidase A3. This is a zinc metalloproteases that is released 
extracellularly and may be involved in protein degradation. 

Protease 

DMAP1 DNA methyltransferase 1 associated protein 1. This protein is a subunit of 
several, distinct complexes involved in the repression or activation of 
transcription. It is targeted to replication foci throughout S phase by interacting 
directly with the N-terminus of DNA methyltransferase 1. During late S phase, 
histone deacetylase 2 is added to this complex. It is also a component of the 
nucleosome acetyltransferase of H4 complex.  

Transcription 
Histone modification 

EPC1 Enhancer of polycomb homolog 1. The protein is a component of the NuA4 
histone acetyltransferase complex and can act as both a transcriptional activator 
and repressor.  

Transcription 
Histone modification 

EP400 E1A binding protein p400 (39). Transcription 
GTF3C4 General transcription factor IIIC, polypeptide 4, 90kDa.   
HCFC1 Host cell factor C1. This gene is a member of the host cell factor family; the 

protein is involved in control of the cell cycle and transcriptional regulation. 
Transcription 
Cell cycle regulation 

ING3 Inhibitor of growth family, member 3. This is a tumor suppressor protein that 
interacts with TP53, inhibit cell growth, and induce apoptosis. It contains a PHD-
finger, a common motif in proteins involved in chromatin remodeling.  

Tumor suppressor 
Chromatin modulation 

KAT2A K(lysine) acetyltransferase 2A. KAT2A is a histone acetyltransferase (HAT) that 
functions primarily as a transcriptional activator. It also functions as a repressor 
of NF-kappa-B (see MIM 164011) by promoting ubiquitination of the NF-kappa-
B subunit RELA (MIM 164014) in a HAT-independent manner 

Transcription 

KAT2B K(lysine) acetyltransferase 2B. The protein encoded by this gene associates with 
p300/CBP. It has histone acetyl transferase activity with core histones and 
nucleosome core particles. 

Transcription 
Histone modulation 
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GENE PROTEIN FUNCTION CLASSIFICATION 

KIAA1267 KAT8 regulatory NSL complex subunit 1. This is a nuclear protein that is a 
subunit of two protein complexes involved with histone acetylation, the MLL1 
complex and the NSL1 complex.  

Histone acetylation 
 

KIAA1310 KAT8 regulatory NSL complex subunit 3.   
LDB1 LIM domain binding 1. A known transcriptional regulator in hematopoiesis (40).  Transcription 
MBIP AP3K12 binding inhibitory protein.   
MEAF6 MYST/Esa1-associated factor 6. This nuclear protein is involved in 

transcriptional activation. The encoded protein may form a component of several 
different histone acetyltransferase complexes.  

Histone acetylation 
Transcription 

MECP2 Methyl CpG binding protein 2. MECP2 has a methyl-CpG binding domain and 
can bind specifically to methylated DNA; it can repress transcription from 
methylated gene promoters.  

Transcription 

MLL Lysine (K)-specific methyltransferase 2A. This transcriptional coactivator plays 
an essential role in regulating gene expression during hematopoiesis. It has 
histone H3 lysine 4 (H3K4) methyltransferase activity. This protein is processed 
into the MLL-C and MLL-N fragments that reassociate and further assemble into 
different multiprotein complexes that regulate the transcription of specific target 
genes, including many of the HOX genes.  

Transcription 
Histone modification 

MSL2 Male-specific lethal 2 homolog.  
MYOD1 Myogenic differentiation 1. This nuclear protein is a member of the basic helix-

loop-helix family of transcription factors. 
Transcription 

MYST1 Probable histone acetyltransferase MYST1-like. This gene encodes a member of 
the MYST histone acetylase protein family.  

Transcription 
Histone acetylation 

MYST2 MYST histone acetyltransferase 2 Transcription?  
Histone acetylation? 

MYST4 K(lysine) acetyltransferase 6B.  Transcription? 
Histone acetylation? 

OGT O-linked N-acetylglucosamine (GlcNAc) transferase. This glycosyltransferase 
catalyzes the addition of a single N-acetylglucosamine in O-glycosidic linkage to 
serine or threonine residues. It functions as a transcriptional regulator (41-43). 

Transcription 

PHF15 PHD finger protein 15.   
PHF16 PHD finger protein 16.   
PHF17 PHD finger protein 17.  Transcription? 
PHF20 PHD finger protein 20. The protein functions as a tumor suppressor and is 

important for modulation of NFκB signaling, DNA damage and the function of 
p53 (44-46). 

Transcription 
DNA repair 

SMARCA4 SWI/SNF related, matrix associated, actin dependent regulator of chromatin, 
subfamily a, member 4. The protein is thought to regulate transcription of certain 
genes by altering the chromatin structure around those genes. It is part of the 
large ATP-dependent chromatin remodeling complex SNF/SWI, which is 
required for transcriptional activation of genes normally repressed by chromatin.  

Transcription 
Chromatin modulation 

SRCAP Snf2-related CREBBP activator protein. This protein is the core catalytic 
component of the multiprotein chromatin-remodeling SRCAP complex. It is 
necessary for incorporation of the histone variant H2A.Z into nucleosomes and 
can function as a transcriptional activator in Notch-mediated, CREB-mediated 
and steroid receptor-mediated transcription.  

Transcription 
Histone-chromatin 
modulation 
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GENE PROTEIN FUNCTION CLASSIFICATION 

TAF1 TAF1 RNA polymerase II, TATA box binding protein (TBP)-associated factor. 
Initiation of transcription by RNA polymerase II requires the activities of more 
than 70 polypeptides coordinated by the basal transcription factor TFIID. TFIID 
is composed of the TATA-binding protein (TBP) and a group of evolutionarily 
conserved proteins known as TBP-associated factors or TAFs. TAFs may 
participate in basal transcription, serve as coactivators, function in promoter 
recognition or modify general transcription factors (GTFs) to facilitate complex 
assembly and transcription initiation. This gene encodes the largest subunit of 
TFIID, but it also binds to other transcriptional regulators, possesses 
acetyltransferase activity and can act as an ubiquitin-activating/conjugating 
enzyme.  

Transcription 

TAF1L TAF1 RNA polymerase II, TATA box binding protein (TBP)-associated factor, 
210kDa-like. This locus is intronless, and the product has been shown to function 
interchangeably with the TAF1 product. 

Transcription 

TAF6L TAF6-like RNA polymerase II, p300/CBP-associated factor (PCAF)-associated 
factor. Initiation of transcription by RNA polymerase II requires the activities of 
more than 70 polypeptides coordinated by transcription factor IID (TFIID) TFIID 
is composed of the TATA-binding protein (TBP) and a group of proteins known 
as TBP-associated factors or TAFs. The protein is a component of the PCAF 
histone acetylase complex and structurally similar to TAF6. 

Transcription 
Histone modification 

TAF15 TAF15 RNA polymerase II, TATA box binding protein (TBP)-associated factor. 
This protein is a member of the TET family of RNA-binding proteins and is 
involved in RNA polymerase II gene transcription as a component of the TFIID 
complexes.  

Transcription 

TCF3 Transcription factor 3. The protein is a helix-loop-helix transcription factor. This 
gene is involved in acute leukemia t(12;19) together with ZNF384).  

Transcription 

TRRAP Transformation/transcription domain-associated protein. This large multidomain 
protein of the phosphoinositide 3-kinase-related kinases (PIKK) is a common 
component of many histone acetyltransferase (HAT) complexes and plays a role 
in transcription and DNA repair by recruiting HAT complexes to chromatin.  

Histone acetylation 
DNA repair 
Transcription 

USP22 Ubiquitin specific peptidase 22.   
YEATS2 YEATS domain containing 2. YEATS2 is a scaffolding subunit of the ADA2A 

(TADA2A; MIM 602276)-containing (ATAC) histone acetyltransferase complex. 
Transcription 
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Supplementary Table 3 The GO term Helicase Activity; differential gene expression when comparing AML cell with 
and without CCL28-induced growth modulation. The table is based on information from the GENE database.  

GENE PROTEIN FUNCTION CLASSIFICATION 

ASCC3 Activating signal cointegrator 1 complex subunit 3. This protein belongs to a 
family of helicases that are involved in the ATP-dependent unwinding of 
nucleic acid duplexes. The encoded protein is the largest subunit of the 
activating signal cointegrator 1 complex that is involved in DNA repair and 
resistance to alkylation damage.  

DNA repair 
Chemoresistance 

ATRX Alpha thalassemia/mental retardation syndrome X-linked. The protein 
contains an ATPase/helicase domain and belongs to the SWI/SNF family of 
chromatin remodeling proteins. Its nuclear matrix and chromatin association 
is regulated by cell cycle dependent phosphorylation. The protein seems to 
be important both for DNA methylation, chromatin remodeling and gene 
expression  

Chromatin remodeling 
DNA methylation 
Cell cycle regulation? 
 

CHD3 Chromodomain helicase DNA binding protein 3. This protein is one of the 
components of a histone deacetylase complex referred to as the Mi-2/NuRD 
complex which participates in the remodeling of chromatin.  

Transcription 
Histone deacetylation 

CHD4 Chromodomain helicase DNA binding protein 4. The protein belongs to the 
SNF2/RAD54 helicase family. It represents the main component of the 
nucleosome remodeling and deacetylase complex and plays an important 
role in epigenetic transcriptional repression.  

Epigenetic regulation 

CHD6 Chromodomain helicase DNA binding protein 6. The protein is a member of 
the SNF2/RAD54 helicase family. The encoded protein contains two 
chromodomains, a helicase domain, and an ATPase domain. It is thought to 
be a core member of one or more of the chromatin remodeling complexes. 
The encoded protein may function as a transcriptional repressor.  

SNF2/RAD54 helicase 
family 
Chromatin remodeling 
and regulation of 
transcription 

CHD8 Chromodomain helicase DNA binding protein 8. This DNA helicase 
functions as a transcription repressor by remodeling chromatin structure. It 
binds beta-catenin and negatively regulates Wnt signaling pathway. 

Transcription 
Chromatin remodeling 

CHD9 Chromodomain helicase DNA binding.  
DDX3X DEAD (Asp-Glu-Ala-Asp) box helicase 3, X-linked. The protein is a member 

of the DEAD-box protein family. This protein has a high level of RNA-
independent ATPase activity, and unlike most DEAD-box helicases, the 
ATPase activity is thought to be stimulated by both RNA and DNA. It is 
thought to play roles in both the nucleus and cytoplasm. Nuclear roles 
include transcriptional regulation, mRNP assembly, pre-mRNA splicing, 
and mRNA export. In the cytoplasm, this protein is thought to be involved 
in translation, cellular signaling, and viral replication. Misregulation of this 
gene has been implicated in tumorigenesis.  

DEAD-box family 
Transcription, translation, 
signaling 

DDX4 DEAD (Asp-Glu-Ala-Asp) box polypeptide 4. This is a DEAD box 
proteins/helicase family member, it is an RNA helicase. 

DEAD box family 
member 

DDX6 DEAD (Asp-Glu-Ala-Asp) box helicase 6. The protein is a DEAD box 
family member. It is an RNA helicase found in P-bodies and stress granules, 
and functions in translation suppression and mRNA degradation. It is 
required for microRNA-induced gene silencing. 

DEAD box family 
Transcription 

DDX10 DEAD (Asp-Glu-Ala-Asp) box polypeptide 10. This DEAD box 
protein/RNA helicase that may be involved in ribosome assembly. Fusion of 
this gene and the nucleoporin gene, NUP98, by inversion 11 (p15q22) 
chromosome translocation is found in the patients with de novo or therapy-
related myeloid malignancies 

DEAD box protein 
Leukemogenesis? 

DDX17 DEAD (Asp-Glu-Ala-Asp) box helicase 17. This RNA DEAD box 
protein/helicase is an ATPase activated by a variety of RNA species, but not 
by dsDNA.  

DEAD box family 

DDX18 DEAD (Asp-Glu-Ala-Asp) box polypeptide 18. This DEAD box 
protein/RNA helicase is activated by Myc protein. 

DEAD box protein 
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GENE PROTEIN FUNCTION CLASSIFICATION 

DDX27 DEAD (Asp-Glu-Ala-Asp) box polypeptide 27. This is a DEAD box 
protein/helicase with unknown function. 

DEAD box protein 

DDX28 DEAD (Asp-Glu-Ala-Asp) box polypeptide 28. This is an RNA helicase, 
being a member of the DEAD box protein family. The encoded protein is 
localized in the mitochondria and the nucleus. 

DEAD box family 
Transcription? 

DDX42 DEAD (Asp-Glu-Ala-Asp) box helicase 42. This DEAD box protein/RNA 
helicase.  

DEAD box family 

DDX46 DEAD (Asp-Glu-Ala-Asp) box polypeptide 46. This member of the DEAD 
box protein/RNA helicase family is a component of the 17S U2 snRNP 
complex; it plays an important role in pre-mRNA splicing.  

DEAD box family 
RNA splicing 

DDX50 DEAD (Asp-Glu-Ala-Asp) box polypeptide 50. This is a DEAD box 
protein/helicase family member that may be involved in ribosomal RNA 
synthesis or processing. This gene and DDX21 have similar genomic 
structures  

DEAD box family 
RNA synthesis 

DDX51 DEAD (Asp-Glu-Ala-Asp) box polypeptide 51.  DEAD  box family 
DDX52 DEAD (Asp-Glu-Ala-Asp) box polypeptide 52.  DEAD box 
DDX54 DEAD (Asp-Glu-Ala-Asp) box polypeptide 54. The protein is a DEAD box 

family member, it is a nucleolar protein interacts in a hormone-dependent 
manner with nuclear receptors and represses their transcriptional activity. 

DEAD-box family 
Transcriptional regulation 

DDX58 DEAD (Asp-Glu-Ala-Asp) box polypeptide 58. This member of the DEAD 
box protein family of RNA helicases has a caspase recruitment domain 
(CARD). 

DEAD box family 

DDX60 DEAD (Asp-Glu-Ala-Asp) box polypeptide 60.  DEAD box family 
DDX60L DEAD (Asp-Glu-Ala-Asp) box polypeptide 60-like DEAD family 
DHX8 DEAH (Asp-Glu-Ala-His) box polypeptide 8. This is a member of the DEAH 

box polypeptide family is thought to function as an ATP-dependent RNA 
helicase that regulates the release of spliced mRNAs from spliceosomes 
prior to their export from the nucleus.  

DEAH box family 

DHX9 DEAH (Asp-Glu-Ala-His) box helicase 9. This protein is a member of the 
DEAH-containing family of RNA helicases; it is an enzyme that catalyzes 
the ATP-dependent unwinding of double-stranded RNA and DNA-RNA 
complexes. This protein localizes to both the nucleus and the cytoplasm and 
functions as a transcriptional regulator.  

Transcriptional regulation 
DEAH family member 

DHX16 DEAH (Asp-Glu-Ala-His) box polypeptide 16. This DEAD box protein/RNA 
helicase is a functional homolog of fission yeast Prp8 protein involved in 
cell cycle progression.  

DEAD box family 

DHX29 DEAH (Asp-Glu-Ala-His) box polypeptide 29.  DEAH box family 
DHX30 DEAH (Asp-Glu-Ala-His) box helicase 30. The protein is a DEAD box 

protein/RNA helicase. It is a mitochondrial nucleoid protein associated with 
mitochondrial DNA. It has also been identified as a component of a 
transcriptional repressor complex  

DEAD box family 

DHX32 DEAH (Asp-Glu-Ala-His) box polypeptide 32. DEAD box proteins are RNA 
helicases and characterized by the conserved motif Asp-Glu-Ala-Asp 
(DEAD). They are implicated in alteration of the RNA secondary structure 
and thereby in translation initiation, nuclear and mitochondrial splicing as 
well as ribosome and spliceosome assembly. Some of these proteins are 
believed to be involved in regulation of cell growth/division. The function of 
this member is unknown. 

DEAD box protein 

DHX33 DEAH (Asp-Glu-Ala-His) box polypeptide 33. This member of the DEAD 
box protein family. It is an RNA helicase.  

DEAD box family 

DHX35 DEAH (Asp-Glu-Ala-His) box polypeptide 35. This is a DEAD box RNA 
helicase; its function has not been determined. 
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GENE PROTEIN FUNCTION CLASSIFICATION 

DHX37 DEAH (Asp-Glu-Ala-His) box polypeptide 37. This gene encodes a DEAD 
box protein/RNA helicase 

DEAD box helicase 

DHX40 DEAH (Asp-Glu-Ala-His) box polypeptide 40. This protein is a member of 
the DExH/D box family of ATP-dependent RNA helicases that have an 
essential role in RNA metabolism.  

DExH/D box family 
RNA metabolism 

DOX19A DEAD (Asp-Glu-Ala-Asp) box polypeptide 19a.   
EIF4A1 Eukaryotic translation initiation factor 4A1.   
EP400 E1A binding protein p400.  
ERCC8 Excision repair cross-complementation group 8. This protein interacts with 

the Cockayne syndrome type B (CSB) protein and the p44 protein, a subunit 
of the RNA polymerase II transcription factor IIH. Involved in the repair of 
transcriptionally active genes.  

Transcription 

GTF2F2 General transcription factor IIF, polypeptide 2, 30kDa. Transcription 
HELZ Helicase with zinc finger. HELZ is a member of the superfamily I class of 

RNA helicases that alter the conformation of RNA by unwinding double-
stranded regions, thereby altering the biologic activity of RNA and 
regulating access to other proteins. 

RNA helicase 

HLTF Helicase-like transcription factor. The protein is a member of the SWI/SNF 
family and contains a RING finger DNA binding motif.  

SWI/SNF family 
Transcription? 

IFIH1 Interferon induced with helicase C domain. This gene encodes a DEAD box 
protein that is upregulated in response to treatment with beta-interferon and 
protein kinase C-activation. 

Dead box family 

JARID2 Jumonji, AT rich interactive domain 2. The protein is a Jumonji- and AT-
rich interaction domain (ARID)-domain-containing protein. It is a DNA-
binding protein that functions as a transcriptional repressor, interacts with 
the Polycomb repressive complex 2 and facilitates the recruitment of this 
complex to target genes. Mutations in this gene are associated with chronic 
myeloid malignancies. 

Transcription 
Myeloid malignancies 

MCM7 Minichromosome maintenance complex component 7. This is one of the 
highly conserved mini-chromosome maintenance proteins (MCM) that are 
essential for the initiation of eukaryotic genome replication. The hexameric 
protein complex formed by the MCM proteins is a key component of the 
pre-replication complex (pre-RC) and may be involved in the formation of 
replication forks and the recruitment of other DNA replication related 
proteins. The MCM complex consisting of this protein and MCM2, 4 and 6 
proteins possesses DNA helicase activity and may act as a DNA unwinding 
enzyme. Cyclin D1-dependent kinase, CDK4, associates with this protein, 
and may regulate the binding of this protein with the tumorsuppressor 
protein RB1/RB.  

Genome replication 

MCM8 Minichromosome maintenance 8 homologous recombination repair factor. 
This is one of the mini-chromosome maintenance proteins (MCM) that are 
essential for the initiation of eukaryotic genome replication. The hexameric 
protein complex formed by the mini-chromosome maintenance proteins is a 
key component of the pre-replication complex. It may interact with other 
mini-chromosome maintenance proteins and play a role in DNA replication.  

MCM protein 
DNA replication 

MCM9 Minichromosome maintenance 9 homologous recombination repair factor. 
The protein is a member of the mini-chromosome maintenance (MCM) 
protein family that are essential for the initiation of eukaryotic genome 
replication. Binding of this protein to chromatin is needed for recruiting the 
MCM2-7 helicase to DNA replication origins. This protein binds and is a 
positive regulator of the chromatin licensing and DNA replication factor 1, 
CDT1. 

Genome replication 
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GENE PROTEIN FUNCTION CLASSIFICATION 

MCMDC1 Minichromosome maintenance 9 homologous recombination repair factor. 
The protein is a member of the mini-chromosome maintenance (MCM) 
family that are essential for the initiation of eukaryotic genome replication. 
Binding of this protein to chromatin has been shown to be a pre-requisite for 
recruiting the MCM2-7 helicase to DNA replication origins. This protein 
also binds, and is a positive regulator of, the chromatin licensing and DNA 
replication factor 1, CDT1. 

MCM member 
DNA replication 
Chromatin modulation 

MOV10 Mov10 RISC complex RNA helicase.   
PRIC285 Peroxisomal proliferator-activated receptor A-interacting complex 285 kDa 

protein-like.  
 

RAD54L2 RAD54 like 2.  
SHPRH SNF2 histone linker PHD RING helicase, E3 ubiquitin protein ligase. This 

protein contains motifs that are characteristic of several DNA repair 
proteins, transcription factors, and helicases. 

DNA repair? 
Transcription? 

SMARCA2 SWI/SNF related, matrix associated, actin dependent regulator of 
chromatin, subfamily a, member 2. The protein is a member of the SWI/SNF 
helicase family that is thought to regulate gene transcription by altering the 
chromatin structure. The protein is part of the ATP-dependent chromatin 
remodeling complex SNF/SWI, which is required for transcriptional 
activation of genes normally repressed by chromatin.  

SWI/SNF family 
Chromatin remodeling 
Transcription 

SMARCA4 SWI/SNF related, matrix associated, actin dependent regulator of 
chromatin, subfamily a, member 4. The protein is a SWI/SNF family 
member; they that have helicase and ATPase activities and are thought to 
regulate transcription of certain genes by altering the chromatin structure. 
The encoded protein is part of the large ATP-dependent chromatin 
remodeling complex SNF/SWI, which is required for transcriptional 
activation of genes normally repressed by chromatin. The protein can bind 
BRCA1, as well as regulate the expression of the tumorigenic protein CD44.  

Chromatin remodeling 
SNF/SWI member 

SMARCAL1 SWI/SNF related, matrix associated, actin dependent regulator of 
chromatin, subfamily a-like 1. The protein is a SWI/SNF family member.  

Chromatin remodeling 
SNF/SWI member 

SRCAP Snf2-related CREBBP activator protein. This gene encodes the core 
catalytic component of the multiprotein chromatin-remodeling SRCAP 
complex. The encoded protein is an ATPase that is necessary for the 
incorporation of the histone variant H2A.Z into nucleosomes. It can function 
as a transcriptional activator in Notch-, CREB- and steroid receptor-
mediated transcription.  

Chromatin remodeling 

TDRD12 Tudor domain containing 12.   
WRN Werner syndrome, RecQ helicase-like. This protein is a member of the RecQ 

subfamily and the DEAH (Asp-Glu-Ala-His) subfamily of DNA and RNA 
helicases. The protein shows a predominant nucleolar localization. It 
possesses an intrinsic 3' to 5' DNA helicase activity, and is also a 3' to 5' 
exonuclease. Based on interactions between this protein and Ku70/80 
heterodimer in DNA end processing, this protein may be involved in the 
repair of double strand DNA breaks.  

DEAH family 
DNA repair 

YTHDC2 YTH domain containing 2.  
ZRANB3 Zinc finger, RAN-binding domain containing 3.   
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