Targetanalysis of human DLL4

Strand

Life Sciences

Targetanalysis of human DLL4

Executive summary

DLL4 is a transmembrane notch ligand with an essential role in vascular development &
angiogenesis.

Orthologs of human DLL4 have been reported in chimpanzee, rhesus monkey, dog, catt
mouse and rat.

Onesplice 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.
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The primary s& of DLL4 expression in humans and mice is the endothelial tissue. In humans,

a strong expressiowas seen in uterus, kidney, irgine, brain and heart. A largely similar
pattern of DIl4 expressiowasobserved in mouse, however, unlike humans themsa
strong expression in the aduiver and thymus. In human liverBLL4 expression has only
been reported in the fetastage

No coding SNP of DLL4 is causatively associated with a disease. However, in mice, 2 n
synonymous SNPs have been reported in eission with radiation induced multiple
intestinal neoplasia

Foxc binding elements (FBE) and Hypoxia induced faegulatory elements (HRE) have be
experimentally validated for their positive role in DLL4 expression.

DLL4 is a multidomain prein with three types of domains: MNNL, DSL an&. HGis domain

on

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 wdibehse via its role in
tumor angiogenesis. Blocking DLL4 in cancers results in a paradoxical increase of
nonproductive angiogenesis and a reduction in tumor dizeombination with
chemotherapy, antDLL4 therapgeems to involvareduction of cancestem 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 InformationEastSNPSNPs3DPolyphen EnsembINCBIdbSNPNCBIPubMed
GoogleScholar

1 In humans,here are 5 coding region SNPs in DLL4 out of which two (rs61750844 and
rs12914574) are predicted to cause damage to the protein.

1 No coding SNP @fLL4 is causatively associated with a disease.

1 In mice,2 nonsynonymous SNPs (rs27423750, rs27423747), have been reported in
association with radiation induced multiple intestinal neoplg&khi et al, 2009

5A.DLL4 SNPs in humans

The SNPs for the DAgene have been retrieved from the Fast SNP anchdbSNP datdipsksa of
dbSNP build 1300ur classification of SNPs is based onsthe,location and function of SNPs, derived
from these databases. We retrieved a total of 74 SNPSiin DLL4 fopthe cam@misaript
NM_019074.2. Of these 5 are coding SNPs v@dilafe norcoding. The coding SNPs are divided

into synonymous and nonsynonymous SNPs; thelatters further divided into missense and
nonsense SNPKIcKeane et al, 2005, reported 2°SNPs in DLa#stiowed a lack of association with
schizophrenia. One of these SNiRasuld cause‘a nosynonymeus substitution in exon 7 that would
change an arginine to a histidine residue in the'proteiniglhe other SNP is a synonymous substitution
in exon 8.These SNP®aot deposited in any SNP database and thus are not included in the 74
DLL4 SNPs retrieved from FastSNP and dbSNP databases.

The classification of DLE4 SNPs isidiagrammatically represented in Figure 2. The SNPs reported by
McKeane et al, 2005%have noten represénted in the figure.
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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 6f 74 DLL4"SNRwe DL L4 SNPs have been broadly classified into functional
and nonfunctional categories, based onithe SNP analysis and organization in FastSNP. The functional
SNPs can lie in the coding,or the fomaling regions of the gene. Coding SNPs are furthedisided
into synonymoustand nesynenymeus categories, based whether or not they result in changes to
amino acid,sequenge.

U Detalls abeut the,structure, function and frequencies of all 74 SNPs can be folad in
appendix sectien

5B.Coding region SNPkcation 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 al0P5 are notepresented in the igure 3.
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rs35748882
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Key to Gene Structure:
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Key to SNPs: > Synonymous | Non-Sense " Non-Synonymous

Based on ftp data of dbSNP build 130
Figure 3: Locations of coding SNPs imtheé DLL4.geme DLL4 gene (9.69Kb) consists of 11 exons
and 10 introns as shown in thefigure. The,5 coding SNPs are represented as linesnchngespo
their chromosomal locatigh and, coler 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. Discussionof coding¥egion SNPs

We have discussedithe‘eeding region SNPs in detail with respect to a number of categories like
location, type ofisubstitution, predicted functional risk and minor allele frequeBeyeral databases

' YIR™ 2y AYS, @22t a4 LINBRA O.lFastSKSassighsivisk byécladsifyiaglaGNR (i S R
into 43 functional categories. These include changes to transcriptional expression, splicing regulation,
protein structure and norsense effects like truncation pfoteins.

Any SNP with™a minor allele frequen®JAF) 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
allelefrequencies of coding region SNPs in Bid_4gene 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 Japse) anceuropean populations (Couziha, 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 fronr&pean and African populatio®&Gl_ASP
population).

Table 11 summarizes the infornmat on coding region SNPs.

Tablell: Summary of coding SNPs

Risk Hfect on MAF%/(available for 1 population)
. Base change in| Amino acid .
SNP estimate | Exon protein/ - . -
mMRNA change . European | Asian | African | Mixed#
* function
rs61757617 | 1 5 G>992:A 5224S Benign -- -- )
rs28568503 | 2-3 8 T>1394€ HaseH | SPICNOR Ty, - - -
regulation
o
rs35748882 | 2-3 8 c>1550>T | Nawan @ | SPiCneET - - 2.6%
regulation
rs61750844 | 5 9 C>1992>T R558X Truncation |- -- - -
Probabl
rs12914574 | 4-5 10 | G>2340A E674K Yo% 0% | 0% 0%
damaging

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 SNPef DLL4 rs61750844 (R558X) is located in exon 9 and involvesa Cto T
substitution. This,would‘tesult in‘atruncated protein due to the introduction of a premature stop

codon; thus the SNW®asassigned, a very high risk. Thevasno population variation data available

for this SNPaLhe missense SNP rs12914574 (E674K) located in exon 10 involves a G to A substitution,
causing an amineyacid ¢hange from Glutamine to Lysine. A highassssigned to this
nonconservative’SNPthat resultsy’ | G LINB 6 | 6 f & There i¥rto BdpiRation LdNGRidn S A y
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 lowntadium risk SNRs28568593H358H)causesa T to C
changewhich leaves the Histidine at position 358 of the protein unchanged. There is no population
variation data reported for this SNP. The other synonymous &85748882 (N413Ngausesa Cto T
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changg, leaving an unchanged Asparagine residRmgpulation variation data shows that the major
allele C has a MAF of 97.49d the minor allele
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Intelligence in health sciences. Leveraging its
unmatched interdisciplinary scientific expertise with its
decision enabling technologies, Strand empowers
biomedical and research scientists gain deep insights
from raw data. Strand offers products and services in
the areas of omics-based technologies, drug discovery,

predictive  systems modeling and knowledge
management. m

Seven of the top ten pharmaceutical companies, three
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academic institutions across the globe, are part of
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