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Abstract
Graph theory is widely used to
analyze the functional properties and
interaction of proteins and DNA. This
theory of complex networks plays critical
role in molecular biology and population
biology.
Protein-protein
interaction
networks carry vital information on the
organization of molecular interactions in
cellular systems. The identification of
protein-protein interactions is an important
application in biological network analysis
Graph Theory is used to apply genomic
analysis and in genetic engineering
technique. In this paper application of graph
theory in protein –protein interaction and
genomics were analyzed.

isomorphism implies isomorphism except
for K3 and K1,3. Krausz (1943) first
characterized partition into complete sub
graphs. Line graph can view as a
transformation G → L(G). Repeated uses of
this transformation yield iterated line
graphs, which have been studied by various
researches.
Thus iterated line graphs are defined by
L1(G) = L(G) and Ln+1(G) = L(Ln(G))
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Intoduction
The line graph L(G) of a graph G is
defined to have as its vertices the edges of
G, with two being adjacent if the
corresponding edges share a vertex in G.
The term line graph was first coined by
Harary and Norman (1960). However, line
graphs were the subject of investigations in
1930s (Whitney, 1932). Whitney (1932)
investigated edge isomorphism and
reported that for connected graphs, edge26
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If G is the path Pn on n vertices, then
L(G) = Pn−1. Hence {Ln} terminates for
paths. If G is a cycle, then L(G) = G. Also
L(K1,3) = K3. Hence {Ln} becomes a
constant in these graphs. For all other
connected graphs, {Ln} contains arbitrarily
large graphs (van Rooij and Wilf, 1965).
Graph theory in biological experiments
The old generations of line-graphs are total
graph T(G), middle graph mid(G)¸ entire
graph e(G), path graph _r(G) and sub graphs.

Graph theory is used to analyze
biological networks. This theory of complex
networks plays critical role in molecular
biology and population biology. Within the
fields of medicine and biology, network
analysis is used to identify drug targets,
determination of protein gene and protein
function, designing strategies for treating
various diseases or giving early diagnosis of
various
disorders.
Protein-protein
interaction
networks,
transcriptional
regulation networks, biochemical networks,
metabolic networks or signal transduction
are the highlighted network categories in
systems
biology
often
sharing
characteristics and properties.

Old and new generalizations of line
graphs

Protein-protein
interaction
(PPI)
networks
Protein-protein interaction (PPI)
networks mainly show how different
proteins interact in coordination with
others to enable the biological processes
within the cell. The majority of proteins and
their complete sequences are known,
however, their molecular function is not yet
fully elucidated. Predicting the functions of
protein is still a bottleneck in computational
biology and many computational techniques
and biological assays developed in order to
conclude protein function from interactions
with other biomolecules. High-throughput
and large-scale techniques can significantly
detect proteins that interact within an
organism. The important biological assays
based on computational biology are pull
down assays (Vikis and Guan, 2004), mass
spectrometry Gavin et al., 2002),
microarrays (Stoll et al., 2005), tandem
affinity purification (TAP) (Puig et al.,
2001), yeast two-hybrid (Y2H) (Ito et al.,
2001), phage display (Willats, 2002). Some
of the data sets such as Tong, DIP, Gavin
2002 and Gavin 2006 were used in
biological experiments.

Super line graphs
Definition and properties of super line
graph
For a fixed integer r (with 1 ≤ r ≤ q = |E(G)|),
the super line graph _r(G) of index r has the
sets of r edges in G as its vertices, and two
vertices are adjacent if an edge in one set is
adjacent (in G) to an edge in the other.

It follows that _1(G) is the usual line graph.
Many variations of the definition of a super
line graph can be considered. One could
form a multigraph by joining two vertices
with as many edges as there
are adjacencies between the two sets of
edges. This is called as super line
multigraph.
27
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Graph theory in genomics
Graph theory is used analyze the
genomics problem. It is used to analyze the
pseudogenes alignments (Re et al., 2008).
The first application is to characterize the
“expressed” genes on chromosomes. The
second application is to study the
regulatory mechanism at the transcription
level. The second application studies a
potential new class of regulatory
mechanisms at the level of the transcription
process in the budding yeast S. cerevisiae.
According to this hypothesis, pseudogenes
would mainly act as regulators of their
corresponding mRNAs coding genes (Corbin
et al., 2002). Common fragile sites (CFS) are
a fragment of DNA showing a high rate of
recombination events. Such events imply
both external DNA viral integration or
intracellular DNA exchange. CFS are said to
be “expressed” when they show one of the
above mentioned events. These regions are
mainly termed “common” since they exist
in almost all living organisms, hence they do
not denote by themselves a pathological
status of the cell. They have been widely
studied in mice and humans (Matsuyama et
al., 2003) and all eukaryotes. These CFS
regions are conserved by evolution
however the functional role of these regions
is not completely elucidated. CFS region has
negative or positive role in tumour
development. Functional analysis was
carried out using the Gene Ontology
database. Gene Ontology provides a
controlled
and
dynamic
annotation
framework for describing gene products
(Camon et al., 2004).
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