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ABSTRACT: Endostatin is an endogenous inhibitor of angiogenesis. It was first found secreted in the media
of no-metastasizing mouse cells from a hemangioendothelioma cell line in 1997 and was subsequently found in
humans. The sequence of endostatin gene (AC: AF257775) has been downloaded from NCBI database and via
Conserved Domain Database (CDD), DNA Motif Searching Database (DMSD), DNA binding-site database
predicator, the similar domains, motif, DNA binding-site, has been recognized. The result showed in this
sequence important motif includes: EGF_1, CTCK 1, and VWFC_1 and 2FE2S_FER_1. Our result showed in
this study a total of 10 domain structures which were similar with endostatin protein sequence has been
identified.
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I. BACKGROUND

Among many anti-antigenic proteins, endostatin was initially isolated from the conditioned media of a Mouse
Hemangioendothelioma Endothelial Cells (EOMA Line) by Folkman [Huang et al., 2001; Deininger et al.,
2003]. Endostatin is a 20-kDa polypeptide that produced through enzymatic cleavage from COOH-terminal of
multiplexin al-collagen type XVIII [Sorensen et al., 2002]. Bioinformatics is an interdisciplinary research area,
which may be defined as the interface between biological and computational sciences. It greatly helps in
management of complex and scattered biological data, sequence analysis, algorithmic designing. However, by
using the in silico analysis we can analyze the genomic sequences [Pevzner and Shamir, 2011]. Our analysis
highlights to the evaluation endostatin gene sequence via in silico analysis.

1. METHODOLOGY
Download sequence:
Download the complete sequence for endostatin gene (with accession number: AF257775) in the NCBI
database.
Identification of similar domain structure:
To identify similar domain structure, we used the Conserved domain database
(http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi).
Identification of the motifs in endostatin gene:
To analyze the nucleotide sequence we searched for the motifs and the motif search software
(http://www.genome.jp/tools/motif) was used to identify the motifs in nucleotide sequence.
Identification of DNA binding-site:
To identify DNA binding-site, we used the BindN database (http://bioinfo.ggc.org/cgi-bin/bindn).

I1l. RESULTS AND DISCUSSION

Motif structure:

In silico analysis showed the motif structure for this gene includes (Table 1 and Fig. 1):

a) 2FE-2S_FER_1 Motif, or ferredoxins, iron-sulfur binding region signature. Motif 2Fe-2S is a structural
motif, from the comparison of the coding proteins between rice and spinach chlorine monooxygenase
(CMOs), rice CMO potentially shares two conservative motifs including a Rieske-type [2Fe-2S] (Marwa et
al., 2011) cluster and a mononuclear non-heme Fe binding sequence. These motifs are considered to be
essential for the function of CMO (Gray et al., 1997).
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b) VWFC_1 Motif. VWFC motif has conserved cysteine which was found in many cereal crops like rice (Fan
et al., 2006).

c) EGF_1 Motif. The EGF_1 motif or EGF-like domain signature 1 is an evolutionary conserved protein
domain, which derives its name from the epidermal growth factor where it was first described. It comprises
about 30 to 40 amino-acid residues and has been found in a large number of mostly animal proteins
(Downing, 1996).

d) CTCK_1 Motif or C-terminal cystine knot signature. The cystine-knot motif, made up of three intertwined
disulfide bridges, is a unique feature of several toxins, cyclotides and growth factors, and occurs in a
variety of species, including fungi, insects, molluscs and mammals (Shalini, 2011)

Table 1. Type of identified motif structure in the endostatin gene
Found Motif  Position PROSITE Description symbol
132..143
EGF 1 égégii PS00022 EGF-like domain signature 1. +
361..372
CTCK_1 255..293 PS01185 C-terminal cystine knot signature. D
1..55
VWFC_1 446.501 PS01208 VWEFC domain signature. X
447.501
OFE2S FER 1 155.163 PS00197 2_Fe—28 ferredoxin-type iron-sulfur binding region ’
signature.
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Fig. 1: Map of the motif structure sequence in the endostatin gene in Mus musculus.

IV. SIMILAR DOMAIN STRUCTURE:

Our result showed in this study a total of 10 domain structures which were similar with endostatin protein
sequence has been identified (Fig 2). This domain includes: collagen alpha 1(XVIII) chain — human, type XVIII
collagen (Bilateria, Taxonomy ID: 33213), type XVIII collagen long variant (Euteleostomi, Taxonomy ID:
117571), type XV collagen (Eutheria, Taxonomy ID: 9347), type XVIII collagen (Eutheria, Taxonomy ID:
9347), collagen type XVIII, alpha 1 (Euteleostomi, Taxonomy ID: 117571), alpha-1(XVIII) collagen (Eutheria,
Taxonomy ID: 9347), CLE-1A protein (Caenorhabditis, Taxonomy ID: 6237), alpha-1(XVIII) collagen
(Murinae, Taxonomy ID: 39107) and collagen alpha-1(XV111) (Euteleostomi, Taxonomy ID: 117571).

28


http://www.genome.jp/dbget-bin/www_bget?ps:PS00022
http://www.genome.jp/dbget-bin/www_bget?ps:PS01185
http://www.genome.jp/dbget-bin/www_bget?ps:PS01208
http://www.genome.jp/dbget-bin/www_bget?ps:PS00197

Functional assignment to Mus musculus endostatin...

a giTTI97TE|gb|aAF2sTT?SA  [] ! 1] o
l M uﬂ ] ] 13 (]
e ey sedencoyus oS [ W Eidstatin=like o

Tetal architectures: 10

collagen alpha wh‘lm chain - human

H'.nmmj span CElUar Grgansms
Similarity score: 1

Total nr sequences: 144

SRR [ ——

type XVill collagen
H'.mw.ls:ar- Bilateria
Similarity seore: 1

I.i |m. a. 5 1] ik . IT'I—]&:]‘M

Total ne sequences: 34
type XVIII collagen long variant 1 1] L b it Fl] 1 1M
H'.m{mnj S0 lﬂwmluml h‘ e ﬁ' ‘e e '.'I T5PN wlﬂ'i"ﬂl

Similarity score: 1
Total nr sequences: 27

type XV collagen

H'.mw.ls:an Eutheria
Similarity scone: 1

Total nr sequences; 23

type XVIII collagen i #i T L1 1i#1 F] 1416
twizriomy span: Eutheria !
Similarity score: 1

Total nr sequences: 13

collapen type XWill, alpha 1
tamonomy span: Eulelecstomi

H Similarity score: 1
Total nr sequences: §

%Ik . m IIO :ii ik E . . IFnl-Ilk"ol}iﬁ

i bt 1 16 1 17

Li'[r!l-‘ﬁﬁﬁ 'L'ﬂnh B Lo | el ot -4

alpha[XVIN) collagen
H'.mwr.ls;lan Eutharia
Similarity score: 1

Totnl nr sequences: 4
CLE-1A protein 1 ol Bid i fiki iy
g o san Commotabs b o' S e 5P i

Similarity score: 1
Total nr sequences: 4

alpha-1[XVIll) collagen
Ravanomy span: MUMnag
Similarity score: 1

Total nr sequences: 4

" U259l L1 o5

Fetl En ™ 1H4

\ayie V¢ ittt

PREDICTED: collagen alpha-1[XVIN)

g icnamy s Euteleostomi
Similarity score: 1

Total nr sequences: 3

Fig. 2: similar domain structure

Identification of DNA binding-site:
To identify DNA binding-site, we used the BindN database. Our result showed in the endostatin protein
sequence have been a total of 43 DNA binding-site (Fig.3)

Sequence: HTHODFQPYLHLVALNTPLSGGMROIRGADFQCFOQARAVGLSGTFRAFLSSRLODLYST
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Fig. 3: Binding residue in endostatin protein sequence. Binding residues are labeled with”+” and in red. Non-

binding residues are labeled with “-“and in green.
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V. DISCUSSION
This computational analysis focuses on identified a number of motifs structure and similar domains and

DNA binding site in endostatin gene. In silico analysis provides an efficient way to indicating motifs sequence
and similar domains and DNA binding site in genome (Zhu, 1996; Lloyd et al., 2001). However, by using the in
silico analysis we can predicating and identified the motifs structure and similar domains and DNA binding site
in gene sequence.
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