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Target analysis of human DLL4 

Executive summary 

¶ DLL4 is a transmembrane notch ligand with an essential role in vascular development and 

angiogenesis. 

¶ Orthologs of human DLL4 have been reported in chimpanzee, rhesus monkey, dog, cattle, 

mouse and rat.  

¶ One splice variant and one unspliced variant of DLL4 have been reported, however, the 

supporting evidence for these variants is incomplete. A splice variant of DLL4 has been 

reported in mouse with 87% identity to the human DLL4 splice variant. 

¶ The primary site of DLL4 expression in humans and mice is the endothelial tissue. In humans, 

a strong expression was seen in uterus, kidney, intestine, brain and heart. A largely similar 

pattern of Dll4 expression was observed in mouse, however, unlike humans there was a 

strong expression in the adult liver and thymus. In human livers, DLL4 expression has only 

been reported in the fetal stage. 

¶ No coding SNP of DLL4 is causatively associated with a disease. However, in mice, 2 non-

synonymous SNPs have been reported in association with radiation induced multiple 

intestinal neoplasias. 

¶ Foxc binding elements (FBE) and Hypoxia induced factor regulatory elements (HRE) have been 

experimentally validated for their positive role in DLL4 expression.        

¶ DLL4 is a multidomain protein with three types of domains: MNNL, DSL and EGF. This domain 

architecture is a characteristic feature of paralogs of DLL4 like DLL1, JAG2 and DLL3. DLL1 is 

the closest paralog of DLL4. 

¶ DLL4 is over expressed in several cancers and is associated with the disease via its role in 

tumor angiogenesis. Blocking DLL4 in cancers results in a paradoxical increase of 

nonproductive angiogenesis and a reduction in tumor size. In combination with 

chemotherapy, anti-DLL4 therapy seems to involve a reduction of cancer stem cell frequency. 

¶ DLL4 is reported to play a regulatory role in bacterial and viral infections.  
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5. SNPs in DLL4 
Sources of Information: FastSNP, SNPs3D,  Polyphen, Ensembl, NCBI-dbSNP, NCBI-PubMed, 
GoogleScholar 
 

¶ In humans, there are 5 coding region SNPs in DLL4 out of which two (rs61750844 and 

rs12914574) are predicted to cause damage to the protein. 

¶ No coding SNP of DLL4 is causatively associated with a disease. 

¶ In mice, 2 non-synonymous SNPs (rs27423750, rs27423747), have been reported in 

association with radiation induced multiple intestinal neoplasia (Elahi et al, 2009). 

5A. DLL4 SNPs in humans 

The SNPs for the DLL4 gene have been retrieved from the Fast SNP and dbSNP databases (ftp data of 

dbSNP build 130). Our classification of SNPs is based on the location and function of SNPs, derived 

from these databases. We retrieved a total of 74 SNPs in DLL4 for the canonical transcript 

NM_019074.2. Of these 5 are coding SNPs while 69 are non-coding. The coding SNPs are divided 

into synonymous and nonsynonymous SNPs; the latter is further divided into missense and 

nonsense SNPs. McKeane et al, 2005, reported 2 SNPs in DLL4 that showed a lack of association with 

schizophrenia. One of these SNPs would cause a non-synonymous substitution in exon 7 that would 

change an arginine to a histidine residue in the protein. The other SNP is a synonymous substitution 

in exon 8.These SNPs are not deposited in any SNP database and thus are not included in the 74 

DLL4 SNPs retrieved from FastSNP and dbSNP databases.  

 

The classification of DLL4 SNPs is diagrammatically represented in Figure 2. The SNPs reported by 

McKeane et al, 2005 have not been represented in the figure. 

 

http://fastsnp.ibms.sinica.edu.tw/pages/input_CandidateGeneSearch.jsp
http://www.snps3d.org/modules.php?name=SnpAnalysis&locus_ac=169355
http://genetics.bwh.harvard.edu/pph/
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000188676
http://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?chooseRs=all&go=Go&locusId=169355
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed&cmd=search&term=DLL4
http://scholar.google.co.in/scholar?hl=en&q=DLL4+Disease&btnG=Search
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Based on ftp data of dbSNP build 130 

Figure 2: Classification of 74 DLL4 SNPs. The DLL4 SNPs have been broadly classified into functional 

and non-functional categories, based on the SNP analysis and organization in FastSNP. The functional 

SNPs can lie in the coding or the non-coding regions of the gene. Coding SNPs are further sub-divided 

into synonymous and non-synonymous categories, based whether or not they result in changes to 

amino acid sequence.  

ü Details about the structure, function and frequencies of all 74 SNPs can be found in the 

appendix section. 

5B. Coding region SNPs- location and type 

We have diagrammatically represented the coding region SNPs with respect to their location on the 

DLL4 gene as well as what type of SNPs they are: synonymous, missense or nonsense. The SNPs 

reported by McKeane et al, 2005 are not represented in the Figure 3. 
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Based on ftp data of dbSNP build 130 

Figure 3:  Locations of coding SNPs in the DLL4 gene. The DLL4 gene (9.69Kb) consists of 11 exons 

and 10 introns as shown in the figure. The 5 coding SNPs are represented as lines corresponding to 

their chromosomal location and color coded based on whether they are synonymous or non-

synonymous. Also indicated are the dbSNP IDs and the type of base substitutions at these SNP 

coordinates. 

5C. Discussion of coding region SNPs 

We have discussed the coding region SNPs in detail with respect to a number of categories like 

location, type of substitution, predicted functional risk and minor allele frequency. Several databases 

ŀƴŘ ƻƴƭƛƴŜ ǘƻƻƭǎ ǇǊŜŘƛŎǘ ǘƘŜ άǊƛǎƪέ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ {bt. FastSNP assigns risk by classifying a SNP 

into 13 functional categories. These include changes to transcriptional expression, splicing regulation, 

protein structure and non-sense effects like truncation of proteins.  

Any SNP with a minor allele frequency (MAF) of over 10% is referred to as a common or a frequent 

SNP.  For a given gene the MAF of SNPs can vary across populations. These differences become 

important in disease association and pharmacogenetic studies. We report variations in the minor 

allele frequencies of coding region SNPs in the DLL4 gene across populations reported in the HapMap 

studies. The DNA samples for the HapMap have come from a total of 270 people and represent 
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African, Asian (Chinese and Japanese) and European populations (Couzin et al, 2006). We have also 

included data from the Applera study panel, which draws from the Coriell Cell Repositories. The 

latter comprises of a total of 40 samples from European and African populations (AGI_ASP 

population). 

Table 11 summarizes the information on coding region SNPs. 

Table 11: Summary of coding SNPs 

Based on ftp data of dbSNP build 130 

*Risk  0 = No effect;  1 = very low; 2 = Low; 3 = Medium; 4 = High; 5 = Very high    
# European and African 

     

High risk SNPs 

The only nonsense SNP of DLL4 rs61750844 (R558X) is located in exon 9 and involves a C to T 

substitution. This would result in a truncated protein due to the introduction of a premature stop 

codon; thus the SNP was assigned a very high risk. There was no population variation data available 

for this SNP. The missense SNP rs12914574 (E674K) located in exon 10 involves a G to A substitution, 

causing an amino acid change from Glutamine to Lysine. A high risk was assigned to this 

nonconservative SNP that results ƛƴ ŀ άǇǊƻōŀōƭȅ ŘŀƳŀƎŜŘέ ǇǊƻǘŜƛƴ. There is no population variation 

data reported for this SNP. 

Low risk SNPs 

There are 2 synonymous SNPs of DLL4 that are located in exon 8. Both are reported to cause changes 

in splicing regulation and are assigned a low to medium risk. SNP rs28568593 (H358H) causes a T to C 

change which leaves the Histidine at position 358 of the protein unchanged. There is no population 

variation data reported for this SNP. The other synonymous SNP, rs35748882 (N413N) causes a C to T 

SNP 

Risk 

estimate

*  

Exon 
Base change in 

mRNA 

Amino acid 

change 

Effect on 

protein/  

function 

MAF%(available for 1 population) 

European Asian African Mixed# 

rs61757617 1 5 G>992>A S224S Benign -- -- -- -- 

rs28568593 2-3 8 T>1394>C H358H 
Splicing 

regulation 
-- -- -- -- 

rs35748882 2-3 8 C>1559>T N413N 
Splicing 

regulation 
-- -- -- 2.6% 

rs61750844 5 9 C>1992>T R558X Truncation -- -- -- -- 

rs12914574 4-5 10 G>2340>A E674K 
Probably 

damaging 
0% 0% 0% 0% 
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change, leaving an unchanged Asparagine residue. Population variation data shows that the major 

allele C has a MAF of 97.4% and the minor allele  
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