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Abstract: Bioinformatics tools can be used for the organization and for analysis of biological data. 

The primers for a polymerase chain reaction can be designed by using bioinformatics tools. The 

parameters like length of the primer, GC content and melting temperature can be easily optimized 

thus enabling to implement the necessary changes to design the desired primers. In silico analysis can 

be employed to test the specificity of the primers. The phylogenetic tree of VEGFA gene revealed that 

the VEGFA gene in Homo sapiens is similar to that of Xenopus laevis. The gene variants in Oxyura 

jamaicensis and in Mus musculus are similar and they share the same evolutionary pattern with Danio 

rerio. VEGFA gene in Bufo bufo is similar to the gene in other organisms. 

Key words: Homo sapiens, VEGFA gene, Xenopus laevis, Phylogenetic tree 

 

1. Introduction 

Polymerase chain reaction is a widely used molecular biology tool to amplify a specific 

DNA fragment. PCR was developed by an American biochemist, Kary Mullis in 1983 at the Cetus 

Corporation, for which he was awarded the Nobel Prize in Chemistry in 1993. The polymerase chain 

reaction involves rapid heating and cooling which is carried out in a thermal cycler 

(yourgenome.org).PCR has a broad range of applications in research, molecular diagnostics, forensics 

and agriculture. PCR is employed for genotyping as it enables to identify the sequence variations in 

alleles in specific cells or organisms. 

Vascular Endothelial Growth Factor A Gene belongs to PDGF/VEGF growth factor 

family. It is heparin binding growth factors that are specific for vascular endothelial cells and induce 

angiogenesis in vivo (Leung et al., 1989). Vascular endothelial growth factor A is the most 

prototypical and the most studied among the VEGF family (Alberto A’lvarez-Aznar et al., 2017). It is 

a key regulator of both the physiological and pathological angiogenesis and belongs to a larger 

family of signaling ligands that exhibit variety of effects on different cell types (Rao and Lang, 

2010). There are three tyrosine kinase receptors in VEGF family, but the receptors 1 and 2 mediate 

the signaling of VEGFA (Rao and Lang,2010). The VEGF-A exhibit high vascular permeability and 

are derived from purified fluid secreted by a tumor (Ankit P. Laddha et al.,2020; Senger et al.,1983). 

The Vascular Endothelial Growth Factor A gene induces the proliferation of vascular 

endothelial cells and promote the cell migration. The VEGFA have different biological functions and 

play a major role in angiogenesis (Neha Garg et al.,2019). VEGF-A exhibit various activities like 

inducing endothelial cell proliferation, cell migration, the proteolytic activity and stimulating the 

microvascular leakage (Regenfuss and Cursiefen,2010). It is a multifaceted cytokine that mainly 

influence certain endothelial pathways that promote the cell growth, survival and the vascular 

permeability (Kleinman and Ambati,2010). 

The human VEGF gene was first cloned and characterized from the cultured vascular 

smooth muscle cells. The gene contains 8 exons. Due to the alternative splicing the regions encoded 

by 6th exon lacks 165 amino acids from and the region encoded by 6th and 7th exons lacks 121 amino 

acids (OMIM, Tischer et al., 1991). 
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Fig 1 – The chromosomal structure of Vascular Endothelial Growth Factor fromGeneCards. 

(https://www.genecards.org) 

Diseases associated with VEGFA gene 

 

i) Poems Syndrome: 

POEMS Syndrome is also known as crow- Fukase syndrome, which is a rare paraneoplastic syndrome 

characterized by the organomegaly, monoclonal gammopathy, endocrinopathy and also the changes 

in skin. The elevated serum or plasm levels of the vascular endothelial growth factor (VEGF) indicate 

the POEMS syndrome. The most commonly used therapies for the POEMS syndrome includes 

alkylators, steroids, chemotherapy with blood stem cell transplantation, bortezomib. and lenalidomide 

( MalaCards; Kyoto Encyclopedia of Genes and Genomes). 

 

ii) Proliferative Diabetic Retinopathy 

It is also known as the microvascular complication of Diabetes 1, characterized by sciatica and 

neuralgia. The ERK signaling and TGF-Beta pathway related to the VEGFA gene is responsible for 

the complications of the disease. Treatment include clopidogrel and glimepiride (MalaCards). 

VEGFA gene in other animals 

 

Beside humans the VEGFA gene is also present in 

 

*Mus musculus (house mouse) 

 

*Danio rerio (zebra fish) 

 

*Bufo (common toad) 

 

* Xenopus laevis (African clawed frog) 

 

* Oxyura jamaicensis (ruddy duck) 

 

Bioinformatics tools 

 

i) GenBank 

GenBank is a comprehensive database containing all the publicly available nucleotide 

sequences of about 4, 20,000 species (Eric W Sayers et al.,2019). The nucleotide sequences were 

submitted to GenBank using BankIt or using the tool tbl2asn or through the NCBI submission portal 

for individual laboratories as well as for batch submissions from large scale sequencing projects 

including whole genome shotgun(WGS) and the environmental sampling projects (Eric W Sayers et 

al.,2019). GenBank ensures the worldwide coverage through the daily data exchange with the DNA 

Data Bank of Japan (DDBJ) and with the European Nucleotide Archive (ENA). GenBank can be 

accessed through the NCBI database (www.ncbi.nlm.nih.gov/genbank/). 

 

https://www.genecards.org/
http://www.ncbi.nlm.nih.gov/genbank/
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ii) ClustalW 

ClustalW is a bioinformatics tool for aligning any number of the homologous nucleotide or 

protein sequences (Higgins et al., 1994). ClustalW use the progressive alignment methods to obtain 

multiple-sequence alignment. The sequences having best alignment score or the most similar 

sequences are aligned first. Then, more distant groups of the sequences are aligned and finally a 

global alignment is obtained (Higgins et al.,1994). ClustalW algorithm first compute a rough distance 

matrix between each pair of the sequences based on their pairwise sequence alignment scores. The 

pairwise sequence alignment scores are computed using the pairwise alignment parameters for both 

the DNA and protein sequences. The next step is the neighbor-joining method creating a guide tree 

that generates a global alignment. The guide tree serves as a rough template that share the insertion 

and deletion features providing a close-to-optimal result (Higgins et al.,1994).ClustalW can be 

accessed through https://www.genome.jp. 

iii) EMBOSS Cons 

The European Molecular Biology Open Software Suite (EMBOSS) is a collection of the 

bioinformatics tools and software libraries that can be used individually. EMBOSS is programmed to 

run on UNIX platform (Lisa J. Mullan and Alan J. Bleasby,2002). EMBOSS Cons creates consensus 

sequence from a multiple sequence alignment. EMBOSS Cons can be accessed through 

https://www.ebi.ac.uk. 

iv) BLAST 

Basic Local Alignment Search Tool is a sequence similarity searching tool used to easily 

search a sequence database for the matches to a query sequence (Christiam Camacho et al.,2009; 

Altschul et al 1990, Altschul et al.,1997). BLAST contains several variants to compare the 

combinations of all the nucleotide or protein sequences against a nucleotide or protein database. It 

provides an expect value or the statistical information about the significance of each of the alignment. 

The Basic Local Alignment Search Tool (BLAST) can handle the databases having more than two 

billion letters and also it is possible to limit the search by a list of GenInfo Identifiers (GI) and can 

simultaneously search multiple databases (Christiam Camacho et al., 2009). BLAST can be accessed 

by https://blast.ncbi.nlm.nih.gov. 

v) Primer3 Plus 

Primer3 Plus is a web interface to the Primer3 primer design program which is an alternative 

to the CGI-scripts that comes with Primer3. The Primer3 Plus combines the present–day web 

technologies to provide an intuitive user interface and has been developed in collaboration with the 

molecular biologists and technicians who regularly design the primers (Andreas Untergasser et 

al.,2007). Primer3 Plus supports many sequence formats including FASTA. The primers obtained 

from Primer3 Plus can be sent to an order form thus allowing tight integration into the laboratory 

ordering systems (Andreas Untergasser et al.,2007). Primer3 Plus can be accessed by 

http://www.bioinformatics.nl/primer3plus. 

vi) In silico PCR 

In silico PCR allows to map the locations of a pair of PCR primers within the genome of a 

model organism. It searches a sequence database with the help of PCR primers, using an indexing 

strategy for the fast performance. The minimum required length of the primers is 15 bases. The result 

is obtained in FASTA format, which contains all the sequences in the database that lie between and 

include the primer pair (Health Sciences Library System). 

vii) ClustalW2 Phylogeny 

ClustalW2 is one of the bioinformatics tool for the multiple sequence alignment of the DNA 

or protein sequences. It can easily align the sequences and help to create a phylogenetic tree online 

(Higgins et al.,1988). The phylogenetic tree formats available are CLUSTAL, Distance matrix and 

https://www.genome.jp/
https://www.ebi.ac.uk/
https://blast.ncbi.nlm.nih.gov/
http://www.bioinformatics.nl/primer3plus
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NEXUS. ClustalW2 Phylogeny can be accessed by http://www.ebi.ac.uk. 

Phylogenetic tree 

The phylogenetic tree also known as a dendrogram is a diagram that describes the 

evolutionary relationship among organisms or a group of organisms. The branches in a phylogenetic 

tree indicate the evolutionary relationship. The split led point is called a branch point and it represents 

the single lineage, which evolved into a distinct new one. A lineage that evolved early from the root 

and which remains unbranched is called a basal taxon. The two lineages arising from the same 

branch point are called sister taxa. A branch having more than two lineages is called a polytomy 

(courses.lumenlearning.com) 

 

2. Materials and Methods 

2.1 Search string establishment 

• The first step in designing a PCR primer is the construction of a specific database consisting all the 

nucleotide sequence that are available at GenBank from national center for biotechnology 

Information (NCBI) (André O.S Lima and Sérgio P.S Garcês,2006). 

• A good search string is established by using correct keywords and the Boolean operators. 

• The Boolean operators ‘OR’ and `AND’ are used to connect the word to be obtained in the result 

whereas the Boolean operator `NOT’ is used to exclude the entries from the results. 

• The taxonomic ID of the organism helps to retrieve the nucleotide sequences of the gene present in 

that particular organism. 

• A search string is established to obtain the nucleotide sequences of Vascular Endothelial Growth 

Factor A (VEGFA) gene from the GenBank. (URL- https://www.ncbi.nlm.nih.gov). 

• The search string created is: 

 

“VEGFA AND “Homo sapiens” [porgn: -txid9606]”. 

 

• The ‘VEGFA’ and ‘Homo sapiens’ are the key words, connected by the Boolean operator ‘AND’. 

• The taxonomic ID for Homo sapiens is 9606, ‘porgn’ indicate primary organism. 

 
 

Fig 2- The nucleotide sequence search result from GenBank obtained by using the search string. 

 

2.1.2 Data bank construction using the sequences retrieved from GenBank 

• To retrieve the nucleotide sequence of the VEGFA gene, the search string is entered in the box, at 

the NCBI homepage. 

http://www.ebi.ac.uk/
https://www.ncbi.nlm.nih.gov/
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• The ‘nucleotide’ option is selected from the search list. 

• The nucleotide sequence considered of interest is related to the chosen gene that belongs to the 

desired genus and has the complete DNA Sequence (André O.S Lima and Sérgio 

P.O Garcês, 2006). 

• The Accession number helps to identify the latest submission. 

• The nucleotide sequences can be selected by filling the text box next to the entries. 

• After selecting the desired nucleotide sequences, the sequences need to be copied in fasta format into 

a text document, which forms the specific data bank. 

• The fasta sequence can be obtained by selecting ‘FASTA’ Option from the display list located at 

bottom of the specific entries. 

• The ‘send to text’ option will provide the fasta sequence in a ready to copy format. 

• Four nucleotide sequence of VEGFA gene are selected for data bank construction. They are, 

• Homo sapiens vascular endothelial growth factor A (VEGFA), transcript variant 1, mRNA. 

• Homo sapiens vascular endothelial growth factor A (VEGFA), transcript variant 4, mRNA. 

• Homo sapiens vascular endothelial growth factor A (VEGFA), transcript variant 3, mRNA 

• Homo sapiens vascular endothelial growth factor A (VEGFA), transcript variant 10, mRNA 

• All the nucleotide sequence is obtained in FASTA format. 

 

2.1.3 Multiple Sequence Alignment using ClustalW 

• The multiple sequence alignment of the nucleotide sequences is obtained by using the 

bioinformatics tool ClustalW. 

• Multiple sequence alignment is the method of aligning three or more biological sequences having 

similar length. 

• Clustal is a series of computer programs used in bioinformatics. 

• ClustalW is a multiple sequence alignment program for DNA or protein sequence. 

• The Clustal W can be accessed via the web server of the DNA Data Bank of Japan (URL- 

https://www.clustalw.ddbj.nig.ac.jp). 

• ‘FASTA’ is chosen as the output format. The ‘DNA’ is selected for sequences. 

• The nucleotide sequence was uploaded in the box provided in the homepage. 

• The data bank construction of the desired nucleotide sequence makes it easier to upload all the 

sequences. 

• The ‘send to clustal w’ option was selected and the results are displayed in a new window from which 

it is downloaded. 

 
 

Fig 3- The ClustalW multiple sequence alignment program at DNA Data Bank of Japan 

(https://www.clustalw.ddbj.nig.ac.jp). 

https://www.clustalw.ddbj.nig.ac.jp/
https://www.clustalw.ddbj.nig.ac.jp/
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2.1.4 Consensus Sequence Determination using EMBOSS Cons 

• The consensus sequence is a unique nucleotide sequence representing the most conserved 

nucleotides among the aligned genes (André O.S Lima and Sérgio P.S Garcês, 2006). 

• The consensus sequence obtained will be used for further BLAST analysis and for the priming 

position selection. 

• The gaps will be present in the consensus sequence, if the aligned nucleotide sequences do not 

attain an identity threshold 

• The pattern of the consensus sequence is determined by the degree of identity of the aligned genes. 

• The nucleotide sequences having a high identity will give a representative and consistent 

consensus sequence. 

• The sections of the consensus sequence having high identity are called a conserved domain or 

region. 

• The conserved regions or domains are sections where the DNA is least modified during 

evolution. 

• The consensus sequence is obtained from the multiple sequence alignment of VEGFA gene using 

EMBOSS cons. 

• EMBOSS cons is a bioinformatics tool from The European Bioinformatics Institute that creates a 

consensus sequence from a multiple alignment. 

• EMBOSS cons homepage is accessed using the URL-https:// www.ebi.ac.uk. 

• ‘DNA’ is selected from the drop down, list for the sequences. 

• The multiple sequence alignment from clustal W was uploaded in the box entitled ‘Enter or paste a 

nucleotide alignment in any supported format. 

• Choose submit, under the ‘submit your job’ on step 3 to obtain the results. 

• The result displayed on the new window can be downloaded by selecting ‘Download output file’. 

 

 

Fig 4 - The EMBOSS Cons tool from The European Bioinformatics Institute for finding 

consensus sequence.(https://www.ebi.ac.uk.) 

 

2.1.5 Basic Local Alignment Search Tool(BLAST) 

• The best sections for the PCR primer design are located at the conserved region in the 

consensus sequence (André O.S Lima and Sergio P.S Garcês.2006). 

• To determine the conserved region, the whole length consensus sequences is compared to those 

http://www.ebi.ac.uk/
https://www.ebi.ac.uk/
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nucleotide sequences deposited at the GenBank. 

• The regions having highly aligned sequences are considered as the best regions for the primer design. 

• The Basic Local Alignment Search Tool (BLAST) can be accessed from the NCBI website using the 

URL – https://blast.ncbi.nlm.nih.gov./. 

• The nucleotide blast or ‘blast n’ option is selected as the nucleotide sequences are compared. 

• The consensus sequence from EMBOSS cons are uploaded in ‘Enter Query Sequence’. 

• The primer is designed for VEGFA gene in Homo sapiens, so that the search is limited to 

• Homo sapiens by entering ‘Homo sapiens ‘in Entrez Query box. 

• The ‘BLAST’ option at the bottom page is selected to receive the results. 

• The results will be displayed within seconds to minutes, depending on how busy the NCBI server is at 

that time. 

• The results will be displayed graphically and as a text. 

• The graphical Illustration facilitate the ‘macro’ view of the alignment. 

• The ‘macro’ view gives a clear picture of the location of the sequences deposited at the GenBank, 

which exhibit a homology to the consensus sequence. 

• In the BLAST result the query sequence or the consensus sequence appear as a wider red bar with the 

nucleotide numbers and the GenBank sequences are represented ads narrow bars. 

• The color of bars depends on the size and degree of identity. 

• From the BLAST result, two sections of the consensus sequence (query sequence), where the largest 

number of high identity sequences aligned are selected. 

• The selected sections should be at least 30-40 bp long and must be 150-200 bp apart from each other. 

• After determining the best sections, the nucleotide sequences from that specific consensus block is 

selected for primer design. 

 

Fig 5 - The nucleotide BLAST (blast n) is used to compare the consensus sequence to the 

nucleotide sequences at GenBank. (https://blast.ncbi.nlm.nih.gov./) 

 

2.1.6 Primer Designing using Primer3 Plus 

• The efficacy and the sensitivity of a polymerase chain reaction depends on the efficiency of the 

primers used (Kamel A. Abd-Elsalam,2003; He et al.,1994). 

• The capability of an oligonucleotide primer to serve as a PCR primer depends on a) the kinetics of the 

association and dissociation regarding the primer-template duplexes at the annealing and extension 

temperatures in the reaction b) the location of the mismatched nucleotides c) the efficiency of the 

https://blast.ncbi.nlm.nih.gov./
https://blast.ncbi.nlm.nih.gov./
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DNA polymerase enzyme which there by identify and extend a mismatched duplex. 

• The primers that are complementary to the target sequence must fulfill certain criteria like length of 

primer, the GC content, melting and annealing temperature, the 3’ and 5’ end specificity. 

• Primers must be of at least 18 nucleotides in length in order to minimize the chances of having 

problems with the secondary hybridization site present on the vector or insert. 

• Primers having long runs of a single base is avoided. 

• The primers with the optimal melting temperature in the range of 52-58°C yield better result as that 

of primers with the lower melting temperature. 

• Primers having the melting temperature, greater than 65°C are avoided as it leads to secondary 

annealing. 

• GC content in the primers provide the information about the strength of annealing. 

• The primers should have the GC content in the range 45-60 percent. 

• The primer of VEGFA gene is designed using the Primer3 Plus. The Primer3 Plus tool can be accessed 

using the URL- https://www.primer3plus.com. 

• The parameters like primer size primer melting temperature, GC content are adjusted to 

optimum values at the ‘General Settings’ tab from the homepage. 

Primer Size: Min-18 Opt- 20 Max-30 

Primer Tm: Min-52°C Opt-60°C Max-63°C Primer GC %: Min-45 Opt-50 Max-60 

• The ‘Load Settings’ option is selected to implement changes in default values. 

• The selected nucleotide sequence from the conserved region is copy pasted to the box entitled 

‘Paste template sequence below’ in the homepage. 

• The ‘Pick Primers’ button on the top right corner is selected to obtain the Forward and Reverse 

primer from the submitted sequence. 

 
 

Fig 6- The General Settings tab at Primer3 Plus. The parameters like primer size, melting 

temperature and GC content are adjusted to their optimum range to obtain highly efficient 

primers. 

https://www.primer3plus.com/
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Fig 7- Primer3 Plus homepage. The nucleotide sequences are uploaded after setting the 

corresponding parameters.(https://www.primer3plus.com) 

2.1.7 In silico testing 

• The term ‘in silico’ refers to the biological experiments that are conducted on a computer or by 

means of computer stimulation. 

• The polymerase chain reaction of the primer designed is done virtually by using the ‘In silico PCR’ 

tool from the UCSC Genome Browser. 

• The UCSC Genome Browser can be accessed by the URL- https://www.genome.ucsc.edu/. 

• The ‘In silico PCR’ tool can be selected from the home page itself. 

• The primer was designed for the VEGFA gene in Homo sapiens, so ‘Human’ is selected from the 

drop-down list for Genome. 

• The latest assembly [Dec.2013 (GRCh38/hg38)] is selected. 

• The Forward and Reverse primer obtained from the Primer3 Plus are entered into respective boxes. 

• On clicking the ‘Submit’ button, the amplified sequence will be displayed in a new window. 

 

Fig 8- UCSC Genome Browser homepage.(https://www.genome.ucsc.edu/) 

https://www.primer3plus.com/
https://www.genome.ucsc.edu/
http://www.genome.ucsc.edu/)
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Fig 9- The In-silico PCR tool amplify the nucleotide sequence using the primers designed. 

 

2.1.8 Construction of the phylogenetic tree using ClustalW2 phylogeny 

• A phylogenetic tree also known as a dendrogram describes the evolutionary relationship among 

organisms. 

• The phylogenetic tree can be constructed by two methods: distance and character based methods 

(Murat KASAP, 2005). 

• In distance based method, Neighbor Joining method is employed. In neighbor joining method, each 

pair is evaluated for joining and the corresponding sum of all branches length is calculated. 

• The pair having the smallest sum is considered as the closest neighbors and joined. 

• A new branch is inserted between them and the rest of the tree and the branch length is recalculated. 

• The Vascular Endothelial Growth Factor A(VEGFA) gene is present in Homo sapiens as well as in 

organisms like Mus musculus (house mouse), Daniorerio (Zebra fish), Bufobufo(Common toad), 

Xenopus laevis (African clawed frog) and Oxyura jamaicensis (Ruddy duck). 

• The phylogenetic tree of VEGFA gene is constructed among these six organisms. 

• The multiple sequence alignment of the nucleotide sequences from the GenBank was obtained using 

ClustalW. 

• In case of Homo sapiens, the PCR amplified sequence is used. 

• The phylogenetic tree is constructed using ClustalW2 phylogeny. 

• The bioinformatics tool can be accessed by the URL-https://www.ebi.ac.uk. 

• The multiple sequence alignment from the ClustalW is uploaded in the box entitled ‘Enter your 

multiple sequence alignment’. 

• ‘Distance Matrix’ is selected as tree format and ‘Neighbor-joining’ for the clustering method. 

• The ‘Submit’ button at the bottom of the page is chosen to obtain the result. 

• The phylogenetic tree will be displayed in a new window. 

 

 

 

http://www.ebi.ac.uk/
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Fig 10- The phylogenetic tree is constructed using ClustalW2 phylogeny. 

(https://www.ebi.ac.uk.) The multiple sequence alignment of the nucleotide sequences from the 

six organisms are used in distance based method. 

 

3. Result and Discussion 

3.1 Data Bank construction using the sequences retrieved from GenBank 

 

The VEGFA gene nucleotide sequences were retrieved from GenBank using the search string. A data 

bank containing the four nucleotide sequences in fasta format was created. 

 

Fig 11- Data bank containing VEGFA gene nucleotide sequences in fasta format 

https://www.ebi.ac.uk/
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3.2 Multiple sequence alignment using ClustalW 

The bioinformatics tool ClustalW was used to obtain the multiple sequence alignment. The 

output format was chosen as FASTA. 

 

 
 

Fig 12- The multiple sequence alignment from ClustalW. 

 

3.3 Consensus sequence determination using EMBOSS Cons 

The multiple sequence alignment file was uploaded in the EMBOSS Cons to determine the 

consensus sequence. The consensus sequence is highly aligned sequence. 
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Fig 13- The consensus sequence from EMBOSS Cons. 



BioGecko Vol 12 Issue 03 2023 

ISSN NO: 2230-5807 
 

A Journal for New Zealand Herpetology 

 
 

 

    6990 

3.4 Basic Local Alignment Search Tool (BLAST) 

The consensus sequence was compared to that of other nucleotide sequences at GenBank using 

Nucleotide BLAST. The conserved domains were identified from the BLAST result was used to 

select the nucleotide sequence for primer design. 

 

 

Fig 14-The Graphic summary of BLAST result. 

 

 

Fig 15- The highly aligned sequence selected based on BLAST result. 
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3.5 Primer designing using Primer3 Plus 

Two blocks of conserved region, that are 30-40 bp long and 150-200 bp apart from each other are 

selected. The nucleotide sequence from the conserved region was chosen for primer designing. The 

selected nucleotide sequences, entered in Primer3 Plus after setting the parameters. 

 

 

Fig 16- The nucleotide sequences are uploaded in Primer3 Plus. 

 

Total five pairs of Forward and Reverse primer pairs was obtained, from the first pair was chosen for 

In silico testing. 

 

 

Fig 17- Five pairs of primers are obtained. 
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3.6 In silico testing 

The first pair of primers was selected and uploaded in In silico PCR tool from the UCSC Genome 

Browser. The amplified sequence has 3509 bp. 

 

Fig 18- The amplified sequence with the designed primers from In silico PCR tool. 

 

In 2006, André O.S Lima and Sérgio Garcês in designed the PCR primer for Streptomycesα-

amylase. They established a search string consisting the key words and the taxonomic ID. The search 

string established was (“txid 1883” AND alpha-amylase). The consensus sequence was analyzed 

using the BLAST tool and two blocks of the consensus sequence were selected for primer designing. 

They obtained the forward primer (5’-GCCGGTCAGCTACAAGAT-3’) and reverse primer (5’- 

TCAACGACCTGCTCTCG-3’) 

using the Gene Runner v.3.05 software, tested In silico. 

Amber L. Robertson and Allison R. Phillips, in 2017 designed the forward and reverse primers for 

Pseudomonas putida aroA gene. The quality of primers were assessed using the website 

http://www.sigma-genosys.com/calc/DNAcalc.asp and the specificity was determined using BLAST. 

 

3.7 Construction of phylogenetic tree using ClustalW2 Phylogeny 

The multiple sequence alignment of the amplified sequence and that of VEGFA gene nucleotide 

sequence from other animals are obtained using the ClustalW. 

The VEGFA gene nucleotide sequences from other animals are 

 

PREDICTED: Oxyurajamaicensis vascular endothelial growth factor A (VEGFA), transcript variant 

X13, mRNA 

Musmusculus vascular endothelial growth factor A (Vegfa), transcript variant 2, mRNA Danio rerio 

vascular endothelial growth factor A (vegfa), transcript variant 1, mRNA Xenopus laevis vascular 

endothelial growth factor A L homeolog (vegfa. L), mRNA 

PREDICTED: Bufo vascular endothelial growth factor A (VEGFA), transcript variant X16, mRNA 

The multiple sequence alignment of the amplified sequence and that of VEGFA gene nucleotide 

sequence from other animals are obtained using the ClustalW. 

http://www.sigma-genosys.com/calc/DNAcalc.asp
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Fig 19- The multiple sequence alignment for constructing phylogenetic tree. 

 

The phylogenetic tree was constructed using neighbour-joining method, which is a distance based 

method. The ClustalW2 phylogeny was used for phylogenetic tree construction. 

 

Fig 20- The phylogenetic tree of VEGFA gene constructed using the bioinformatics tool 

ClustalW2 phylogeny. 

 

Murat KASAP, 2005 created a phylogenetic tree of Vascular Endothelial Growth Factor using 

distance based methods. The multiple sequence alignment was obtained using ClustalW. The pair wise 

evolutionary distances were calculated using the program PROTDIST. The analysis revealed that the 

VEGF family is composed of four major branches evolved from a common ancestor. 

 

Conclusion 

The PCR primer of Vascular Endothelial Growth Factor A (VEGFA) gene in Homo sapiens 

was designed with the help of bioinformatics tools. The nucleotide sequences of VEGFA gene was 
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retrieved from GenBank of which the multiple sequence alignment and consensus sequence 

determined with ClustalW and EMBOSS Cons respectively. The sequences similar to the consensuses 

sequence are found by the sequence similarity searching tool BLAST. The conserved domains are 

identified and the nucleotide sequences from it are uploaded to Primer3 Plus to obtain the forward 

and reverse primers which are tested in silico. The phylogenetic tree of VEGFA gene was constructed 

using the amplified sequence and the sequence from organisms like Mus musculus, Danio rerio, Bufo, 

Xenopus laevis and Oxyura jamaicensis. 
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