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ABSTRACT 

Alzheimer disease is most common cause of dementia in humans leading to Neurodegenerative state in them. It is usually marked by slowly 

progressive episodic memory loss which evolves into global loss of cognitive ability and psychiatric features. Alzheimer Disease categorized in 

chronic disorder which slowly result in destruction of neurons and further causes serious cognitive disability. There were many risk variants with 

effects on LOAD risk and a rare variant in PLD3 (phospholipase D3; Val232Met) seen doubling the risk of Alzheimer’s disease. PLD3 is present on 

chromosome 19q13.2 with various variants increase risk for Late On-Alzheimer’s Disease. Hippocampus and cortex are vulnerable for AD and PLD3 

is seen over there. PLD3 protein position(s) 1 to 490 with length 490. Rare coding variants in the phospholipase D3 (PLD3) gene, also known as HU-

K4, have recently been identified to increase the risk for late-onset Alzheimer’s disease (LOAD) and follow-up analyses of the candidate variants in 

several large independent LOAD case–control data series. PLD3 is highly expressed in the brain, especially mainly in neurons, but at a lower level 

in almost all tissues. The level of PLD3 was found to be down regulating in Alzheimer’s disease (AD) brains, which was negatively correlated with 

amyloid precursor protein (APP) and amyloid-β (Aβ) levels. The sequence and other functions have been identified by doing work on the different 

software tool such as SNP Table View, Dot Matrix View, Graphical Sequence View, Phylogenetic Tree. These tools analyze in identifying the 

sequence of Pld3, graphical sequence views, various alignment views, phylogenetic tree views and tabular views of data. SNP table view which is 

the place where you can work with SNP’s from a sequence in a tabular format. Dot Matrix view present line that represents the  alignment. 

Graphical Sequence View helps to view graphical representation of our gene. Phylogenetic tree shows the genetic tree of Pld3. 
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Introduction  

Bioinformatics is the bridge between science in which 
biology and information technology. (Benson et al., 
2005).  It deals with the application of computers to 
the   collection, organization, analysis,   manipulation, 
of Science and Technology  encompassing a  systematic 

 

 

 

development and application of IT solution to handle 

biological information (Jayaram et al., 2012). Aim of 

presentation sharing of biological data (Mcentyre et al., 

2005). Bioinformatics is an interdisciplinary area 

bioinformatics is to organize biological data in easily 

read or make implementation (Murray 1994; 

Madzokere et al., 2013), Bioinformatics role is also in 

analyzing biological data (Madzokere et al., 2013).  

Alzheimer's disease (AD) is a chronic disorder that 

slowly destroys neurons and causes serious cognitive 

disability. It is human disease leading to 

Neurodegenerative state (Rogaev et al., 1995). 
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Alzheimer disease (AD) is a type of dementia that 

causes problems with memory, thinking and behaviour 

among older people (Inoue et al., 2013). AD occurs 

worldwide and affects all ethnic groups. Alzheimer 

genetics is traditionally subdivided into early onset 

(EOAD) and late Alzheimer genetics is traditionally 

subdivided into Early Onset Alzheimer Disease 

(EOAD) and Late Onset Alzheimer Disease (LOAD). 

EOAD has an onset before age 60–65 years and 

accounts for 1–5% of all cases. Other are LOAD which 

onset after age 60–65 years and is the predominant 

form of AD (Bertam et al., 2005; Campion et al., 

1999). The incidence of Alzheimer disease is increasing 

due, in part, to increased life expectancy and the aging 

baby boomer generation. The average lifetime risk of 

developing Alzheimer disease is 10–12%. This risk at 

least doubles with the presence of a first-degree 

relative with the disorder (Goldman et al., 2011). 

PLD3 is highly expressed in the brain, especially 

mainly in neurons and at a lower level in almost all 

tissues. The level of PLD3 was found to be down 

regulated in Alzheimer’s disease (AD) brains, which 

was negatively correlated with amyloid precursor 

protein (APP) and amyloid-β (Aβ) levels (Wang et al., 

2014). PLD3 is highly expressed in brain regions that 

are vulnerable to Alzheimer’s disease pathology, 

including hippocampus and cortex, and is expressed at 

significantly lower levels in neurons from Alzheimer’s 

disease brains compared to control brains (Oliveira et 

al., 2010). Together, genetic and functional data 

indicate that carriers of PLD3 coding variants have a 

twofold increased risk for LOAD and that PLD3 

influences APP processing (Cruchaga, et al., 2014). 

Over expression of PLD3 leads to a significant 

decrease in intracellular amyloid-β precursor protein 

(APP) and extracellular Aβ42 and Aβ40 (the 42- and 

40-residue isoforms of the amyloid-β peptide), and 

knockdown of PLD3 leads to a significant increase in 

extracellular Aβ42 and Aβ40 (Oliveira TG et al., 

2010).  

 

Materials and Methods 

Performed different modules: SNP Table View, 

Dot Matrix View, Graphical Sequence View, 

Phylogenetic Tree, EditSequence, GeneQuest, 

MapDraw, PrimerSelect to analyze pld3 gene.  

Edit Sequence: Edit Sequence is the foundation 

module of the Lasergene suite and serves as operations 

centre for entering and manipulating DNA sequence 

data and it helps in identifying open reading frame 

(ORF).  

 Gene Quest: It helps in identifying: Base 

composition, codon, Patterns and Repeats. Gene 

Finding: Gene Quest offers 3 different ways to 

compare sequence to other; DNA Finder: After 

choosing comparison sequence, this identifies any 

regions that match the project sequence; Protein 

Finder: After choosing comparison sequence, this 

identifies any regions whose translations match the 

project sequence; BLAST Search: Submit a query of 

specified DNA segment to a BLAST server. 

MapDraw:  It reads and interprets Gene bank 

formatted features planes of sequence documents. 

Mapdraw translates nucleotides using the currently 

active genetic code. 

PrimerSelect: It is an application of Lasergene that 

help in designing primers and probes for PCR, 

sequencing and hybridization experiments. 

SNP Table View: SNP Table View can be utilized 

with NCBI Workbench. It helps in identification of 

DNA variation in single position of sequence among 

the individuals. 

Dot Matrix View:  Dot Matrix module is an 

application of NBCI Workbench which let a graphical 

representation of the given sequence with it’s position. 

Graphical Sequence View: In this module of NCBI 

Workbench number of exons and whole gene of 

interest can be visualized along marked length. 

 Phylogenetic Tree: Phylogenetic trees are diagrams 

showinng evolutionary interrelation of a group of an 

organisms that have arise from same species and above 

workbench let you with the tree and closely related to 

gene of interest. 
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Figure 1 Indicating codon usage in the sequence: in the sequence the base composition of adenine is 19.7%, 
cytosine is 33.6%, guanine is 28.2% and tyrosine is 18.5%. 
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Figure 2 Restriction map (A-E) indicated restriction enzymes that slice the sequence at a specific position 

 

Figure 3 Enzyme’s name with their position that cut the sequence at a particular position 

 

Figure 4 The product length of the sequence 
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Figure 5 Size of the upper primer and lower primer 

 A. 

 B. 
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 F.  

Figure 6 Figures (A-F) shows total snp seen in PLD3 

 

Figure 7 Graphical representation of MapDraw showing sequence 

 

Figure 8 Graphical representation of sequences with exons notified 
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Figure 9 Closely related other genes of same organism and same species 

Results and Discussion 

On studying  EditSeq 5 Orf’s obtained in the sequence 
of length 2142 base pair, in gene quest 714 codons that 
are used in sequence with different percentage of base 
composition, in MapDraw obtained 212 enzymes with 
specific restriction sites, in PrimerSelect primers 
forward, reverse, melting temperature and rna codons 
(164, 163, average 47.5 and 95 respectively), SNP 
Table View shows Single Nucleotide Polymorphism 
which are 405 alleles with further descript as missense, 
synonyms, 3’ and 5’, frame shift, stopgain (157, 78, 
102, 62, 2, 5 respectively), with Dot Matrix View  the 
sequence arranged opposite to length,  in Graphical 
Sequence View gives 13 feature exon in the 2142 long 
sequence and Phylogenetic Tree show closely related 
with PLD3 of same organism and same species. 

Conclusions 

Performed different modules to analyze sequence of 
PLD3 that are: Edit Sequence in which obtained 5 
ORF in the sequence, In GeneQuest obtained 714 
codon that were used in the sequence and nucleotide 
frequencies, In MapDraw obtained 5 types of 
restriction maps indicating different restriction 
enzymes for a particular restriction site, the total 
enzymes were 212, In PrimerSelect obtained upper 

primer (forward) which is 164 lower primer ( reverse) 
i.e. 163, average melting temperature of the gene 
PLD3 is 47.26, In SNP Table View 405 SNP, In Dot 
Matrix View the length ranges from 2.5k to 35k with 9 
segments, with Graphical Sequence View 13 exons 
were present  in PLD3 and Phylogenetic Tree closely 
related to Homo sapiens chromosome 19 clone CTC-
492K19 and Homo sapiens mRNA:cDNA 
DKFZp686J11131.  The future aspects of these 
are helpful for specific SNP working, different function 
correlated with amyloid precursor protein (APP) and 
amyloid-β (Aβ) levels which are main cause of 
Alzheimer’s Disease. 
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