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Abstract: The G8 (for eight conserved glycine residues) domain is widely distributed, being found in Homo sapiens is
analyzed by sequence similarity search using Blast and Clustal W. It reveals uncharacterized homologues, found in Pan
troglodytes, Nomascus leucogenys , Pongo abelii and, Nomascus leucogenys. Data base searching results indicate that
G8 protein of Homo sapiens is closely related to Pan troglodytes, Nomascus leucogenys , Pongo abelii and, Nomascus
leucogenys. Phylogenetic analysis reveals that G8 protein of human shows maximum similarity with four
uncharacterized protein of Pan troglodytes, Nomascus leucogenys , Pongo abelii and, Nomascus leucogenys. Discovery
of G8 domain and its homologues will be important for the research of the structure/function of related proteins and

beneficial for the development of novel therapeutics.
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INTRODUCTION

Proteins are building block of living organism
and involved in virtually all cell functions. Each protein
performs specific function within the body. They are
constructed from a set of 20 amino acids and have
distinct three-dimensional shapes [1].The G8 domain is
widely distributed, being found in proteins from various
animals (from Strongylocentrotus purpuratus to Homo
sapiens), lower eukayrotes (such as Dictyostelium
discoideum and Tetrahymena thermophila) and bacteria
(such as  the  alpha-proteobacteria Nitrobacter
hamburgensis, gamma-proteobacterium Hahella
chejuensisand the green non-sulfur bacterium
Chloroflexusaurantiacus) including some hereditary
disease related protein such as PKHD1, KIAA1109 and
TMEM2 proteins [2-4] but not present in plants, viruses
and archaea. These proteins are integral membrane
proteins with signal peptides and/or transmembrane
segments, with two well-conserved glycine residues and
the PbH1 domain [5]. They are members of the large
family of ATP-binding cassette (ABC) transporters that
facilitate translocation of a wide variety of substrates
across cellular membranes [6,7]. Partanen et al. [8]
identified polymorphisms in the major histo
compatibility complex (MHC) class Il gene encoding
the G8 protein, where it has been cause a silent
mutation.

G8 protein contains about 75 amino acids and
contains 10 B-strands and 1 helix in its secondary

structure (http://prosite.expasy.org/PDOC51484). These
strands are separated by conserved glycine residues and
contain some conserved hydrophobic residues. Most
G8-containing proteins are predicted to be membrane-
integral or secreted. The G8 domain may be involved in
extra cellular ligand binding and catalysis. Its predicted
structure suggests that it is an integral membrane
receptor with extracellular protein-interaction sites and
intracellular phosphorylation sites [9] and may interact
with extracellular protein—ligands and transduce
intracellular signals to the nucleus [10].

The computational methods are used in order
to integrate and exploit diverse biological data
effectively and elucidate local and genome wide
functional connections between protein pairs, and
predicted the functional inferences of uncharacterized
proteins [11]. In this work, we introduce information-
theoretic based approaches to score protein-protein
functional interaction, and conserved protein signature
matches of uncharacterized protein.

MATERIALS AND METHODS

The uncharacterized G8 protein (Homo
sapiens) has been selected for this study (Fig. 1)
(http://www.ebi.ac.uk). This is 75 aa (amino acid)
protein and its Accession no are BAB63298.1,
GI115277245.
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Fig. 1: Three dimensional structure of G8 protein of Homo sapiens (Available from http://www.phosphosite.org)

For the predicted G8 protein, we first ran
BLASTP to search for their homologs [12] from NCBI,
using the representative sequences, selected by the CD-
HIT program as queries matches. A multiple segence
alignment is built for each cluster using the
representative and up to 5 of its nearest sequences by
Clustal W (www.genome.jp). The consensus positions
where the residues are conserved to >80% of the
sequences. Residues are considered conserved they are
identical or belong to the same groups. It ensures that
the conservation is maintained by the evolutional
pressure at the protein level.

The evolutionary history of genes helps to
predict the functions of uncharacterized genes. The first
step is the generation of a phylogenetic tree
representing the evolutionary history of the gene of
interest and its homologs [13]. The structure of the tree

and the relative phylogenetic positions of genes of
different functions are used to trace the history of
functional changes, which is then used to predict
functions of uncharacterized proteins. The cladograms
Guide tree, represent relationships between amino acid
sequences to show the relatedness of species.

RESULTS & DISCUSSION

Data base searching, protein sequence pattern
analysis, phylogenetic and conserved domain analyses
of protein are done to characterize the features of
uncharacterized proteins.The results of data base
searching indicate that G8 protein is highly conserved
among the different organisms such as Pan troglodytes,
Nomascus leucogenys, Pongo abelii and Nomascus
leucogenys indicate good conservation at the amino
acid level (Fig 2&3).

BLASTP (version: 2.2.26 [Sep-21-2011))

Database: uniprotkl

Sequence: gil 15277245 |dbj (BABG 32981/ G8 [Hormo saplens]
Length: 75

Launched Fri, May 25, 2012 at 03:5803
Finished Fri, May 25, 2012 at 03:58:12

Sequence Match E-value Subject Match
1 1

CB_HUMAN Proteln C8 O%=Hamo saple... s 10f-)
H02WT_PANTR - Uncharacte rize  rote .. 0| 1.~ 4 |
GIR3)7_NOMLE Uncharactenzed pratein . ¢ [ S0E-46 F |
HIPIKE_PONAR Uncharactenzed pratein . t | S04 F |
GIR3J8NOMLE Uncharacterized prateln .. o ——— (1~ 31 -

4]

e I | | _—
k5 1.545E-41 152830 1.678E-13 8E-11

1 European Bloinformatics Institute 2006-2012. EBI is an Outstation of the European Molecular Biology Laboratory,

Fig. 2: Visual Blast of G8 proteins of Homo sapiens and its homologues (Available from http://www.ebi.ac.uk)
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BLASTP (version: 2.2.26 [Sep-21-2011])
Database: uniprotkb

Sequence: gil 15277245 |d bjl BABE 325 8.1) GB [Homo sapiens]
ength: 75

MATCH

Fast Family and Domain Prediction
(Cuery Sequence View)

Launched Fri, May 25, 2012 at 03:58:03
hed Fri, May 25, 2012 at 03:58:12

[Query Sequenc

[GB_HUMAN
! QAUBAG

71 Protein G& OS=Homo sapiens GN=C6orf48 PE

[Query

[HZQZW7_PANTR

[hcc H20ZW7 |

Uncharacterized protein OS=Pan troglodyt...

2]

GEry SEquEne
[GIR3I7_NOMLE |
[Acc CIR3IT

75 Uncharacterized protein (Fragment) OS=No...

Uncharacterized protein (Fragment) O5=Po...

'GIR3)
|Acc GIR3)E

Uncharacterized protein (Fragment) OS=No...

E-value IS

3E-52 1.54%9E-41 3.52E-36

@ European Bioinformatics Institute 2006 -2012. EBl is an Outstation of the European Molecular Biology Laboratory

1.678E-33 BE-31

Fig. 3: Fast Family and Domain Prediction of G8 proteins of Homo sapiens and its homologues (Available from
http://www.ebi.ac.uk)

He et al. [14] reported that protein is located at
chromosome 6 in Homo sapiens, Pan troglodytes and
Pongo abelii but in Nomascus leucogenys it is located
at Super Contig GL397342.1: 8,645,148-8,650,815. In

all organisms protein is present at forward strand. It is
predicted that protein of all organism are closely related
to each other, similarly they show the same
Cluster272648 (Fig. 4).

4E2TI2E 4672402

LE: ........ LE: ........

LP263E L dBEIRTE L 3162545 4 155659
tﬁk ........ {Ek ........ {Ek ........ {Ek

4217647 4244410

i&h ........ {Ek ........
24 18455 2B3ETE 1095241
dg: ........ Lﬁﬁ ........ LE: ........ LE: ........

Fig. 4: G8 proteins of Homo sapiens and its homologues showing same cluster 272648

For the G8 protein clusters that have BLASTP
homologs, the distribution of the clusters in the main
phylogenetic groups & their homologs belong to
Eukaryota, The top five dominant classes are only
Eukaryota. Result of Proto net
(http://lwww.protonet.cs.huji.ac.il) indicate that not only
G8 protein of Homo sapiens is similar to protein
Q9UBAY but also it is similar to uncharacterized
protein of Pan troglodytes, Pongo abelii and Nomascus
leucogenys, so it is predicted that all proteins are
significantly related to each other.

Multiple sequence alignment of G8 protein and
its homologues in different organisms show that these
are identical (Fig. 5). The only two exceptions were TR:
H2PIK8 PONAB, TR: G1R3J8 NOMLE showed
slight variations with G8 protein. Its sequences was 92
7 similar to Pongo abelii (TR: H2PIK8_PONAB) while
in the Nomascus leucogenys (TR: G1R3J8 NOMLE)
the protein sequence was 83 7 similar to G8 protein
sequences. The similarity search results against G8
protein sequences were highly significant (based on E-
value and score) closely related homologs of the G8
protein [15]. No putative conserved domains have been
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detected. The phylogenetic tree showing

the
evolutionary relationships among various biological

CLUSTAL 2.1 multiple sequence alignment

R9UBAS

zpl 8 HUMEN

tr|H2QZWT | H2QZWT_BANTR
tr|H2PIKE |H2PIKS_PONAR
tr|G1lR3J7|G1R3J7_NOMLE
tr|GlR3J8 | G1R3JE_NOMLE

3p | Q8UBAG | G5_HUMAN

tr|H2QZWT | H2QZWT_ERNTR
tr|HZFIEE |HZPIKE_FPONAR
tr|GlR3J7|G1R3J7_NCOMLE
tr|GlR3J8 |G1R3J8_NOMLE

species was based upon similarities and differences in
their physical and genetical characteristics (Fig. 6).
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Fig. 5: Cluster 2.1 multiple sequence alignment of G8 proteins of Homo sapiens and its homologues

tr| G 1R3JS|GAR3IS_NOMLE

sp|QAUBAS|ES_HUKAN

tr|HZ Q2o | H2 Qi _FANTR

tr{HZ P IKE|HZ P IKE_PONAB

tr|E1R2NT | GRS _NOMLE

Fig. 6: Neighbor joining tree using of G8 proteins of Homo sapiens and its homologues

CONCLUSION

The Data base searching results indicate that
G8 protein of Homo sapiens is closely related to Pan
troglodytes, Nomascus leucogenys, Pongo abelii and
Nomascus leucogenys. The Phylogenetic result of G8
protein  shows maximum similarity with Pan
troglodytes and Nomascus leucogenys.
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