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Introduction 
Vicilin genes are used as seed storage proteins for conserving valuable seeds of 
fruits and foods. It is an anti-decay proteins. Glutamine (Gln), Asparagine (Asx), 
and Arginine (Arg) Protein’s amino acids are considered to be Nitrogen rich 
proteins [1a]. The healthy growth or development of plant has positive impacts 
towards its ingredient quality and quantity fruits. Seasonal fruits have a high 
potential quality to pay healthy and sustainability life cycle but it needs early 
development of plants. Nitrogen along with other amino acids play an important 
role for the germination and early development of plants [1b]. The proteins such 
as Globulins, albumins and prolamins are major seed storage protein groups [2].  
Among these protein group Globulin has two genes; Vicilin (7S) and Legumin 
(11S). The Vicilin and Legumin gene are regarded as a major source for the 
supply of Nitrogen and amino acids for the germination and early plant 
development. The longevity and stability of gene expression depends upon the 
nature of sequences of nucleotides. The sequence has less chances of becoming 
short with the fewer inceptions of stop codons. In DNA the stop codons are TAG, 
TAA and TGA. 
Various proteins based studies such as designing method, understanding the 
strategies for isolated homology identification, detect the protein folding characters 
and its comparative study rely upon the interaction nature of side chains [3-5].  
The importance of interaction between amino acids and H2O is well realized [6-9]. 
The hydropathicity is a physicochemical study of proteins, leading towards the

 
development of hydrophobicity and hydrophilic atmospheres of proteins. The 
hydrophobicity are positive (+) in nature and tend not to be in an aqueous 
environment [10], which intrinsically means that interaction with hydrogen bond of 
H2O is completely divided. While the hydrophilic are negative (-) in nature, more 
the negative numbers greater the affinity or interaction for water [11].  Arginine 
(Arg)  is a basic and polar essential amino acid. The formation of polar amino 
acids enhances the interaction between H2O hydrogen bond and proteins, leading 
to a potential dimensional structure of proteins. Medicinally Arginine is also a 
valuable protein,  when added to the diet it allow to participate in hepatic 
clearance of ammonia from the body by means of urea cycle, which reduces the 
risk of hyperammonemia, one of the clinical signs of Arginine deficiency [12].  As a 
cation, Arginine, as well as lysine, plays a role in maintaining the overall charge 
balance of a protein (www.biology.arizona.edu). Arginine also plays an important 
role in nitrogen metabolism. Asparagine (N) is a significant component of seed 
storage proteins in legumes and a major transport compound in cereals [13].   
Glutamine (Q) acts as a sensor to sense its reduced nitrogen status and regulate 
the uptake and reduction of nitrate. Several lines of evidence have suggested that 
Glutamine may play an important role [14]. The Proline (P) amino acid plays an 
important role for maintaining tolerance ability of plant during the adverse 
environmental conditions [15-16].  
This comparative analysis between Genomic Vicilin DNA nucleotides of various 
plant species taken from various plant family will reveal the blueprint Genomic and 
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Abstract- The study was conducted by analyzing and retrieving DNA Vicilin genes of various plant species whose partial genomic information or database are so far been 
experimented and submitted in gene bank. The DNA sequences of Vicilin genes were retrieved from plant species such as Abroma angusta, Solanum lycopersicum, Theobroma 
cacao. Herrania nycterodendron, Z. furfuracea, Pisum sativum, Vicia faba, Theobroma cacao. Specific Bioinformatics software tools were applied to analyzed the necessary 
genomic information from studied Vicilin genes. The codons ratio of proteins amino acids such as Asparagine (AAC,AAT,GAC,GAT), Glutamine (CAA,CAG), Arginine 
(AGA,AGG,CGA,CGC,CGG,CGT), and Proline (CCA,CCC,CCG,CCT), were analyzed from within the retrieved DNA Vicilin genes. The study found that the major storage protein 
amino acids Asparagine (Asn), Arginine (Arg) and Proline (Pro) is ingredient more in Vicilin genes of Abroma angusta. It also studied the hydropathicity nature of specific amino 
acids from various vicilin genes of studied plant species. It helps to understand the protein amino acids interaction behaviour with the hydrogen bond of H2O. According to the 
Phylogenetic study, two of the Vicilin genes possessing plant species; Pisum sativum and Vicia faba are close relatives, belonging to family Fabaceae. This signifies that family 
Fabaceae is possibly being a dominant plant family in exhibiting secretion of Vicilin genes, an anti-decay gene. The main objective of the study was to analyze and understand the 
efficient Vicilin gene from various studied Vicilin genes of  species respectively regarding their constituents of major proteins amino acids such as Asparagine, Glutamine, Arginine, 
and Proline. And also to find out the plant family that exhibits the most dominant status for the ingredients of Vicilin genes. 

Keywords- Codons, Proteins, Bioinformatics, Genomic, Phylogenetic, Hydropathicity, Amino acids 

 

http://bioinfopublication.org/jouarchive.php?opt=&jouid=BIJ0000001


International Journal of Bioinformatics Research 
ISSN: 0975-3087&E-ISSN: 0975-9115, Volume 7, Issue 1, 2016 

 || Bioinfo Publications || 330 

 

Hydropathicity, Phylogenetics and Possible Codons Analysis for  Asparagine, Glutamine, Arginine, and Proline Proteins in Vicilin genes of Abroma angusta, Solanum 
lycopersicum, Theobroma cacao. Herrania nycterodendron, Z. furfuracea, Pisum sativum, Vicia faba, Theobroma cacao 

 
Proteomic distribution of Asparagine, Glutamine, Arginine and Proline Protein 
amino acids in Vicilin genes including all other content protein amino acids. It will 
also promote analysis and understanding the close relative families between plant 
species that produces Vicilin genes and a better prediction of durable proteins that 
encodes Nitrogen for better seed germination and early development of plant. 
 
Materials and Methods 
Database sources 
The Gene bank Vicilin gene sequences of Abroma angusta (Sterculiaceae) 
Accession No. AF113031.1, Solanum lycopersicum (Solanaceae) Accession No. 
AM932874.1, Theobroma cacao (Malvaceae) Accession No. X62625.1, Pisum 
sativum (Fabaceae) Accession No. AJ276876.1, Vicia faba (Leguminosae) 
Accession No.Y00506.1, Z furfuracea (Zamiaceae) Z54365.1 and Herrania 
nycterodendron, (Byttneriaceae) Accession No. AF113059.1, were retrieved from 
National Centre of Biotechnology Information (NCBI) web database source. The 
sequences were duly analyzed in other biological web sources such as Protein 
Data Bank (PDB), The European Molecular Biology Laboratory-European 
Bioinformatics Institute (EMBL-EBI).  
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Fig-1. (A). Abroma angusta (B).Solanum lycopersicum (C).Theobroma cacao 

(D). Pisum sativum (E). Vicia faba (F). Pea (G). Z. furfuracea (H). Herrania 
nycterodendron (source: https://www.google.co.in) 

 
Bioinformatics Software 
Genomic Evaluation of retrieved Vicilin DNA sequences 
The study was done in Bioinformatics Sub-Distributed Information Centre (Sub-
DISC), Sikkim State Council of Science & Technology, with the support of major 
facilities available at the center from the Department of Biotechnology, 
Government of India. The retrieved Vicilin DNA sequences were evaluated, 
authenticated  and calibrated by referring various gene sequencing parameters, 
from various Bioinformatics software sources such  as NCBI Blast methodology, 
ACUA software (1.0 version) and Geneious Pro (Trial version). 
 
Phylogenetic study 
The Phylogenetic analysis was done by using MAFFT PHYLOGENY 
Bioinformatics tool service of European Bioinformatics Institute. 
 
Genomic Sequence Transcription and Translation 
The retrieved DNA Vicilin genes were transcribed to mRNA (Messenger 
Ribonucleic Acid) and translated into Protein sequences by using Attotron 
Biosensor Corporation’s Bioinformatics Software (http://www.attotron.com 
/cybertory/analysis/trans.htm). 
 
Amino acids composition or occurrence ratio and Hydropathicity analysis 
To understand the composition or occurrence nature of all the amino acids, composition 
of negative and positive charge residues, contents in all the Vicilin genes, and their 
Hydropathicity, Bioinformatics software ProtParam tool (ExPASY) was used. 
 
Results 
The transcripted and translated Vicilin genes sequences detail are as follows: 

Table-1 Transcripted and translated of Vicilin genes sequences. 
Gene Ascension 

No. 
DNA Sequence mRNA (Codons encoded) Protein 

|6469858|gb|AF113
031.1| Abroma 
angusta Vicilin 

gene, partial cds 
 

GAAGAARGCANRKYCAAKGTCCTTCAGAGGTTTGCTCAGAAGT
CCCGTCTACTTAAGGGCATTGATAACTACCGCTTGGCCATGTT
CGAAGCAAATCCCAACACTTTTGTTCTCCCACACCACTGTGAT
TCCGAGTCAATTTACTTTGTGACAAACGGTAAATTCTCTTTTCC
TCTTGAACAAACTTTGGCCGCCTTTATCACCTAAGGCCAAACA
AACCATTTACTAAAAACATGGTAACTTCTTTCTGTGTCAGGAAA
GGGGACAATCACGTTTGTGAATCATGAAAACAAAGAGTCCTAT
AATTTAGAGCGTGGAACTGTTGTGACAATTCCTGCTGGAAGCA
CTGTGTACTTGGTCAACCAAGGCAACAAAGAAAAGCTGACCAT
AGCCGTGCTAGCACTGCCTGTTAATACCCCTGGCAAATCTGA
GGTTGATTTCTACTTAACATTAATTTTCCAAACATTTTCTATCTT
AATTTAGAAGCTTAGTCTCTTCGTCTCGCTATTAACCCTGGGC
TTTATAATTGCTGCAGAAATTCTTCCCTGCTGGAAGTGGAAAT
CCTCAGTCATATTTCTCTGTCTTCAGTTSTGAAATTCTTGAGAC
TGTATTCAATGTATAGTTCTTTGACCATGAAATATGAATCAATTT
TGTTTACTATCTCTCTTGTTCTTTTATTTATCTATTTATTCATTTC
TATCTTATTATTTTTCTCTTATTAGACACCAATAGAGAAGTTAGA
GAAGCTCTTTGAGGGGCCGAGCGGGCAGCAGAGGCAGAAGA
GTCAGAAGGGTGTATTCCGGAGAGCCAAGCCAGAGCAGATAA
GGGCAATGAGCCAACAAGCTACTTCGCCAAGGCAGAGAGGC 

UGAAGAAGCACAAGUCCUUCAGAGGUUU
GCUCAGAAGUCCCGUCUACUUAAGGGCA
UUGAUAACUACCGCUUGGCCAUGUUCGA
AGCAAAUCCCAACACUUUUGUUCUCCCAC
ACCACUGUGAUUCCGAGUCAAUUUACUU
UGUGACAAACGGUAAAUUCUCUUUUCCU
CUUGAACAAACUUUGGCCGCCUUUAUCA
CCUAAGGCCAAACAAACCAUUUACUAAAA
ACAUGGUAACUUCUUUCUGUGUCAGGAA
AGGGGACAAUCACGUUUGUGAAUCAUGA
AAACAAAGAGUCCUAUAAUUUAGAGCGUG
GAACUGUUGUGACAAUUCCUGCUGGAAG
CACUGUGUACUUGGUCAACCAAGGCAAC
AAAGAAAAGCUGACCAUAGCCGUGCUAG
CACUGCCUGUUAAUACCCCUGGCAAAUC
UGAGGUUGAUUUCUACUUAACAUUAAUU
UUCCAAACAUUUUCUAUCUUAAUUUAGAA
GCUUAGUCUCUUCGUCUCGCUAUUAACC
CUGGGCUUUAUAAUUGCUGCAGAAAUUC
UUCCCUGCUGGAAGUGGAAAUCCUCAGU 

RSTSPSEVCSEVPST.GH..LP
LGHVRSKSQHFCSPTPL.FRV
NLLCDKR.ILFSS.TNFGRLYH
LRPNKPFTKNMVTSFCVRKG
DNHVCES.KQRVL.FRAWNC
CDNSCWKHCVLGQPRQQRK
ADHSRASTAC.YPWQI.G.FLL
NINFPNIFYLNLEA.SLRLAINP
GLYNCCRNSSLLEVEILSHIS
LSSV.NS.DCIQCIVL.P.NMNQ
FCLLSLLFFYLSIYSFLSYYFS
LIRHQ.RS.RSSLRGRAGSRG
RRVRRVYSGEPSQSR.GQ.A
NKLLRQGREAGRNLFSIY.AN
HLSTPTKTDAFLRLVPRNSS
NFRT.LSQLQH.N.TRYLKPND
FSII..ISFMNLC.SILFQGSIFVP 
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 GGGGAGAAACTTGTTTTCAATCTATTGAGCCAATCACCTGTCT
CACTCCAACCAAAACGGACGCTTTTTTGAGGCTTGTCCCGAG
GAATTCAAGCAACTTCAGAACATGACTGTCTCAGTTACAGCAT
TAAAATTGAACCCGGTATTTGAAACCAAATGATTTTTCAATAAT
TTGATAGATTAGCTTCATGAATTTGTGCTGATCAATCCTTTTTC
AGGGATCAATATTTGTGCCA 

CAUAUUUCUCUGUCUUCAGUUUGAAAUU
CUUGAGACUGUAUUCAAUGUAUAGUUCU
UUGACCAUGAAAUAUGAAUCAAUUUUGUU
UACUAUCUCUCUUGUUCUUUUAUUUAUC
UAUUUAUUCAUUUCUAUCUUAUUAUUUUU
CUCUUAUUAGACACCAAUAGAGAAGUUAG
AGAAGCUCUUUGAGGGGCCGAGCGGGCA
GCAGAGGCAGAAGAGUCAGAAGGGUGUA
UUCCGGAGAGCCAAGCCAGAGCAGAUAA
GGGCAAUGAGCCAACAAGCUACUUCGCC
AAGGCAGAGAGGCGGGGAGAAACUUGUU
UUCAAUCUAUUGAGCCAAUCACCUGUCCA
CUCCAACCAAAACGGACGCUUUUUUGAG
GCUUGUCCCGAGGAAUUCAAGCAACUUC
AGAACAUGACUGUCUCAGUUACAGCAUUA
AAAUUGAACCCGGUAUUUGAAACCAAAUG
AUUUUUCAAUAAUUUGAUAGAUUAGCUUC
AUGAAUUUGUGCUGAUCAAUCCUUUUUC
AGGGAUCAAUAUUUGUGCCA 

 

166053039|emb|A
M932874.1| 
Solanum 
lycopersicum Vicilin 
gene for vicilin, 
isolated from seeds 
 

ATCGGCCGAATTGATCATCACTAAAATACAATATAAAGTTTTTC
ACTCACTATGGCAATTTTCACAAAACCAAAGCTTTTATTTATCT
TCTTCTTGATCCTCTCTTTGGTCCTTGTATCTCAATGCTATGAT
CAAAACCCTAGGGGTTACCAAGACCCTCAGGAGAAACTAAGA
GAGTGCCAACAACGTTGTGAGAGACAACAACCAGGACAACAG
AAACAGTTGTGCAAACAACGTTGTGAACAACAGTATAGGAAAG
AGCAACAACAACAACATGGAGGGGAGACTGGTGAAGATGATC
TAGGCAATCGTGGGCCTGATAAGAGCTACAAAAGATTGCAAG
AATGCCAACGTAGGTGCCAGAGTGAACAACAGGGCCAACGAC
TACAAGAGTGTCAACAACGTTGTCAACAAGAGTACCAAAGAGA
GAAAGGACAACACCAAGGTGAAACTAACCCACAGTGGGAACA
ACAAGAAAAATCAAACAATCCATACTTATTCGAGTCTCAGCGAT
TCAGGTCTCGATTCAGAGCTAGTCATGGTGATTTCCGAATCCT
CGAGAGATTCAATCAAAGATCTCAGCTTCTCAAAGGAATCGAA
AAATACCGTGTCGCCATCCTCGAATTGGAACCTCAGTCTTTCG
TGTTGCCTCATCACTGTGATGGTGAAGCCATTTATGTCGTGGT
TAAAGGACAAGGAGTAATTAATATAGCAGAACAAGATAACAAA
AACTCCTTCAACTTGCAGAAGGGAGATGTAATCAGATTGTTTG
CTGGTTCAAATGTCTACTTGCTCAACAAAGATAACAACGAAAA
GCTCTTTGTTTACGTGCTCGCTAAGTCCGTCAATGCCCCTGGA
AATTTGCAGGAATACTTTAGTGCGGGAGGCCAAAATCCTGAAT
CCTTCTACAGAGCATTCAGCAGCGATATCCTGGAGTCTGCTTT
CAATAACCCAAGGGATAAGTTAGAGAGGCTATTTGGACAACAC
AAGGAGGGGATAATAATCAAAGCTAGTGAGGAGCAAATTCGA
GCTATAAGCGAACACGCCTCGCGCTCAACTCAGCAAACTAGA
GGTAGAACACAGGGACCTTTCAATTTGATGAAGGAACGCCCG
GTATTCGAAAGTAGATTTGGACAGTTCTTTGAAGCACGTCCCG
AAAGATACGAGCAATTGAGGGACTTGGATGCTGCTGTTGGTTT
CATGAACATTAACCAAGGTGGAATGGTACTACCATACTACAAC
ACGAAATCTACAAAATTGGTTATGGTCATAGAAGGGAACGCTC
GATTTGAAATGGCATGTCCTCATCTTGGTAGACAAAGCCAGAG
CCCATGGTCTCGTGGACAAGGGAGAGAGCAAGAGCGAGAGC
AAGAACAAGAACAAGAAGAAGGAGATGTCCATTACCAGAAAAT
CCGCGGTAACCTAAACGTTGGTGATGTGTTGGTAATCCCTGCT
GGCCATCCAATTACCTTTGTAGCAACCGGAAACTCGAATCTGA
GGATCGTTGGTTTCGGAGTCGATGCTGAGAACAACAAAAAGA
ACTTCCTTGCAGGTAAACAAAACATATGGAGGAACATAGACAG
GGAAGCGAAAGAACTGTCCTTTAGCATGCCGGGAAGGGAGGT
AGAAGAGATATTCCAGAGGCAAGACCAGTCCTACTTTGTGGCT
GGACCGGAGCATCGCCAGCAGAGGGAGAGGGGTGAAGAAGG
AAGAAGGGGACAAGATCAATATTTGTCTTCAATTTTGGACTTTG
TTTTCTAAAAGAGTGTACGTTATGCACAATGCAGATATGCGTTT
GTGCCAAGTGAAAAGAGCTTTGTGAGTAAATAAGAATGAGGCT
CCAGAGAAATATGTACTACTACTAATGTAACTCCTTAAAAGTAA
ATGTGGTCTAAAGAGTTTTATAGAGGGTTTTTAGACTCTCTTGT
AGTATGTATGTATGTTTTGGTGTGCAATGTAACTTTTGCATCAT
A 

AUCGGCCGAAUUGAUCAUCACUAAAAUAC
AAUAUAAAGUUUUUCACUCACUAUGGCAA
UUUUCACAAAACCAAAGCUUUUAUUUAUC
UUCUUCUUGAUCCUCUCUUUGGUCCUUG
UAUCUCAAUGCUAUGAUCAAAACCCUAGG
GGUUACCAAGACCCUCAGGAGAAACUAA
GAGAGUGCCAACAACGUUGUGAGAGACA
ACAACCAGGACAACAGAAACAGUUGUGCA
AACAACGUUGUGAACAACAGUAUAGGAAA
GAGCAACAACAACAACAUGGAGGGGAGA
CUGGUGAAGAUGAUCUAGGCAAUCGUGG
GCCUGAUAAGAGCUACAAAAGAUUGCAAG
AAUGCCAACGUAGGUGCCAGAGUGAACA
ACAGGGCCAACGACUACAAGAGUGUCAA
CAACGUUGUCAACAAGAGUACCAAAGAGA
GAAAGGACAACACCAAGGUGAAACUAACC
CACAGUGGGAACAACAAGAAAAAUCAAAC
AAUCCAUACUUAUUCGAGUCUCAGCGAU
UCAGGUCUCGAUUCAGAGCUAGUCAUGG
UGAUUUCCGAAUCCUCGAGAGAUUCAAU
CAAAGAUCUCAGCUUCUCAAAGGAAUCGA
AAAAUACCGUGUCGCCAUCCUCGAAUUG
GAACCUCAGUCUUUCGUGUUGCCUCAUC
ACUGUGAUGGUGAAGCCAUUUAUGUCGU
GGUUAAAGGACAAGGAGUAAUUAAUAUAG
CAGAACAAGAUAACAAAAACUCCUUCAAC
UUGCAGAAGGGAGAUGUAAUCAGAUUGU
UUGCUGGUUCAAAUGUCUACUUGCUCAA
CAAAGAUAACAACGAAAAGCUCUUUGUUU
ACGUGCUCGCUAAGUCCGUCAAUGCCCC
UGGAAAUUUGCAGGAAUACUUUAGUGCG
GGAGGCCAAAAUCCUGAAUCCUUCUACA
GAGCAUUCAGCAGCGAUAUCCUGGAGUC
UGCUUUCAAUAACCCAAGGGAUAAGUUA
GAGAGGCUAUUUGGACAACACAAGGAGG
GGAUAAUAAUCAAAGCUAGUGAGGAGCAA
AUUCGAGCUAUAAGCGAACACGCCUCGC
GCUCAACUCAGCAAACUAGAGGUAGAACA
CAGGGACCUUUCAAUUUGAUGAAGGAAC
GCCCGGUAUUCGAAAGUAGAUUUGGACA
GUUCUUUGAAGCACGUCCCGAAAGAUAC
GAGCAAUUGAGGGACUUGGAUGCUGCUG
UUGGUUUCAUGAACAUUAACCAAGGUGG
AAUGGUACUACCAUACUACAACACGAAAU
CUACAAAAUUGGUUAUGGUCAUAGAAGG
GAACGCUCGAUUUGAAAUGGCAUGUCCU
CAUCUUGGUAGACAAAGCCAGAGCCCAU
GGUCUCGUGGACAAGGGAGAGAGCAAGA
GCGAGAGCAAGAACAAGAACAAGAAGAAG
GAGAUGUCCAUUACCAGAAAAUCCGCGG
UAACCUAAACGUUGGUGAUGUGUUGGUA
AUCCCUGCUGGCCAUCCAAUUACCUUUG
UAGCAACCGGAAACUCGAAUCUGAGGAU
CGUUGGUUUCGGAGUCGAUGCUGAGAAC
AACAAAAAGAACUUCCUUGCAGGUAAACA
AAACAUAUGGAGGAACAUAGACAGGGAAG
CGAAAGAACUGUCCUUUAGCAUGCCGGG
AAGGGAGGUAGAAGAGAUAUUCCAGAGG
CAAGACCAGUCCUACUUUGUGGCUGGAC 

IGRIDHH.NTI.SFSLTMAIFTK
PKLLFIFFLILSLVLVSQCYDQ
NPRGYQDPQEKLRECQQRC
ERQQPGQQKQLCKQRCEQ
QYRKEQQQQHGGETGEDDL
GNRGPDKSYKRLQECQRRC
QSEQQGQRLQECQQRCQQ
EYQREKGQHQGETNPQWE
QQEKSNNPYLFESQRFRSRF
RASHGDFRILERFNQRSQLL
KGIEKYRVAILELEPQSFVLP
HHCDGEAIYVVVKGQGVINIA
EQDNKNSFNLQKGDVIRLFA
GSNVYLLNKDNNEKLFVYVL
AKSVNAPGNLQEYFSAGGQ
NPESFYRAFSSDILESAFNNP
RDKLERLFGQHKEGIIIKASE
EQIRAISEHASRSTQQTRGR
TQGPFNLMKERPVFESRFG
QFFEARPERYEQLRDLDAAV
GFMNINQGGMVLPYYNTKST
KLVMVIEGNARFEMACPHLG
RQSQSPWSRGQGREQERE
QEQEQEEGDVHYQKIRGNL
NVGDVLVIPAGHPITFVATGN
SNLRIVGFGVDAENNKKNFL
AGKQNIWRNIDREAKELSFS
MPGREVEEIFQRQDQSYFVA
GPEHRQQRERGEEGRRGQ
DQYLSSILDFVF.KSVRYAQC
RYAFVPSEKSFVSK.E.GSREI
CTTTNVTP.K.MWSKEFYRGF
LDSLVVCMYVLVCNVTFAS 
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  CGGAGCAUCGCCAGCAGAGGGAGAGGGG
UGAAGAAGGAAGAAGGGGACAAGAUCAA
UAUUUGUCUUCAAUUUUGGACUUUGUUU
UCUAAAAGAGUGUACGUUAUGCACAAUG
CAGAUAUGCGUUUGUGCCAAGUGAAAAG
AGCUUUGUGAGUAAAUAAGAAUGAGGCU
CCAGAGAAAUAUGUACUACUACUAAUGUA
ACUCCUUAAAAGUAAAUGUGGUCUAAAGA
GUUUUAUAGAGGGUUUUUAGACUCUCUU
GUAGUAUGUAUGUAUGUUUUGGUGUGCA
AUGUAACUUUUGCAUCAUA 

 

21910|emb|X62625
.1| Theobroma 
cacao csv gene for 
seed vicilin 
 

TCACTTTATCCAGAGATTATTTTTCACAATTTTCTCCATTTAAAT
CGAGGAAAATAAAAAAAAATTACGTCAAAATTTGTTCATATCAT
ATCCTTGCAGCTCATCGCCATGCACGCCAACAGGTGTACAAC
ATGAGCGGTAGATTCTGCAGAGTGCAGATCATTATCAACTCAA
TCTTAACTCGTGTTACGTCCAATCCAACTCAATGAAACGCATTC
CTAATTCGCCTTAACACACACAATTCCCACTCTTTAACTCAACT
AAGTTCACGCACAAGAACAAAATTAATCGACGAGCTCTGCTGC
CAAGCACCATCACTTCGCTACATCTAGTTGCAGATCCGACCAA
CAATTTCATGGTACCAATGCTTGTCCGGACCCTGCCCGTACCA
CGTGAAGGGATGTTGCGTCTCGATAGTTTCCCCATCTTAAGAA
AAGGATTCAAAGTATTTGTCCTGTTAATTTGCACACTCGTCACC
TTGCATGTCAATGTCTTCTACACGTAGATGGAGATTTGCATGC
AAAAGCTTAGCCTCCGCCTTCTATAAATACGTTGCCTCTCTTTG
CTCTTATCACCAAGAAGAAAACACAGATCAAAAGCATAGCAAA
TATGGTGATCAGTAAGTCTCCTTTCATAGTTTTGATCTTCTCTC
TTCTCCTTTCTTTTGCGTTGCTTTGTTCTGGTGTCAGCGCCTAT
GGCAGAAAACAATATGAGCGTGATCCTCGACAGCAATACGAG
CAATGCCAGAGGCGATGCGAGTCGGAAGCGACAGAAGAAAG
GGAGCAAGAGCAGTGTGAACAACGCTGTGAAAGGGAGTACAA
GGAGCAGCAGAGACAGCAAGAAGAAGAGCTTCAAAGGCAATA
CCAGCAATGTCAAGGGCGTTGTCAAGAGCAACAACAGGGGCA
GAGAGAGCAGCAGCAGTGCCAGAGAAAATGCTGGGAGCAATA
TAAGGAACAAGAGAGAGGCGAGCACGAGAATTACCATAATCA
CAAAAAAAATAGGAGCGAAGAAGAAGAAGGGCAACAAAGAAA
CAATCCTTACTATTTTCCTAAAAGAAGATCATTCCAAACTCGAT
TCAGGGATGAAGAGGGCAACTTCAAGATCCTCCAGAGGTTTG
CTGAGAACTCTCCTCCACTCAAGGGCATCAACGATTACCGCTT
GGCCATGTTCGAAGCAAATCCCAACACTTTTATTCTTCCGCAC
CACTGTGATGCTGAGGCAATTTACTTCGTGACAAACGGTAAAT
TCTCTTCCCTTTCGAACAAAATTTTGCGGCTTTTATCACCAAAT
CACCATTGATTGAAAACATAGTAAATTATTTCTGTGTCAGGAAA
GGGGACAATTACGTTTGTGACTCATGAAAACAAAGAGTCCTAT
AATGTACAGCGTGGAACAGTAGTCAGCGTTCCTGCAGGAAGC
ACTGTTTACGTGGTTAGCCAAGACAACCAAGAGAAGCTAACCA
TAGCTGTGCTCGCCCTGCCTGTTAATTCTCCTGGCAAATATGA
GGTTTTCTACTTAACATTTATTTATTAGAAGTTTCTACATAACCT
TGATGTCTTGGTTAGTCTATTGACCCTGTACTTATAATTGCTGC
AGTTATTCTTCCCCGCTGGAAATAATAAACCTGAATCATATTAC
GGAGCCTTCAGCTATGAAGTTCTTGAGACCGTCTTCAATGTAT
ATGGTTCTTTGACTAGCTATGAATCAATTTTTTGCTTTTTACCTT
TCTCTTGTCTTTTACTTATTTATTTATTTATTCATTTTTATCTTGT
TTGTTAGACACAAAGAGAGAAGCTGGAGGAGATCTTGGAGGA
ACAGAGAGGGCAGAAGAGGCAGCAGGGGCAGCAGGGTATGT
TCCGGAAAGCCAAACCAGAGCAGATAAGAGCAATAAGCCAAC
AAGCTACTTCTCCAAGGCACAGAGGCGGGGAGAGACTTGCCA
TCAATCTATTGAGCCAATCGCCTGTCTACTCCAACCAAAACGG
ACGCTTCTTTGAGGCTTGTCCTGAGGACTTCAGTCAATTTCAG
AACATGGATGTCGCTGTTTCAGCCTTCAAACTGAATCAGGTAC
TTAAAATCAAATGATTTTTTTCAATAATTTCATTAAAATTTTTCTC
TTGTCTACTCATACGACTACTAGATTAGCTTCATGAATATAAGC
TCATGAATCCTTTTGCAGGGAGCCATATTTGTGCCACACTACA
ATTCTAAGGCTACATTCGTGGTGTTTGTCACGGACGGATATGG
GTACGCTCAAATGGCTTGCCCGCATCTCTCCAGACAGAGCCA
GGGATCCCAAAGTGGAAGGCAAGACAGAAGAGAACAAGAAGA
AGAGTCAGAAGAGGAGACATTTGGAGAATTCCAGCAGGTCAA
AGCCCCATTGTCACCTGGTGACGTCTTTGTAGCCCCGGCAGG
CATGCAGTTACATTCTTTGCATCCAAAGACCAGCCCCTGAATG
CAGTTGCGTTTGGACTCAACGCCCAGAACAACCAGAGAATTTT
CCTTGCAGGTAGGCCTTTTTTTCTGAATCACAAGCAAAACACA
AATGTCATCAAATTCACTGTAAAAGCCTCCGCTTATTAATTGAT
CAATTGGTTCTTGTTTGATTCTATAGGGAAAAAGAACTTGGTCA
GACAAATGGATAGCGAGGCAAAGGAGTTATCATTTGGGGTAC
CATCGAAATTGGTAGATAATATATTCAACAACCCGGATGAGTC
GTATTTCATGTCTTTCTCTCAACAGAGGCAGCGTGGAGATGAA
AGGAGGGGCAATCCCTTGGCCTCAATTCTGGACTTTGCCCGC 

UCACUUUAUCCAGAGAUUAUUUUUCACAA
UUUUCUCCAUUUAAAUCGAGGAAAAUAAA
AAAAAAUUACGUCAAAAUUUGUUCAUAUC
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 TTGTTCTAAGCAGCTGCTTCCACTTTTGTATCAGACATGCAGA
GGCATGTAATGCAATAAATAAGTTGGCCTATGTAAAGAGGAGA
GAGTTTGCTTTTGTCTTGTTCTAACCTTGTTTTTGAACTAGTAA
ACTTTCAATGTAATGAGAGTTGTTATCTTTCTAAGTTAATGAAT
AAAAGACCAGGGAATCTCCGTTTTCCTAATACAAGTTCTCCAA
TTATAAAACATCTTTTGTCCAACGTTCGATGGCTAGTGTCACAA
TGTTTAGCCAAAGTACCCGTTTAGATTGCTTAATTTTTGTAATC
CTTTCTTTATGAATTAGAATTTCCTTTTTCTTTGTTCACTTGAAC
AAAGATGTCATACATAATGCATGAACAACTACATCAGCAATTCA
ATAGATGAAAGGCCTATTAGACGCAAATCATTTCATTTGGATG
AGAAAGTTAATCAATTATTAAATGAAAATGCCCTTTCAATTGTA
AAGAATCAAAAGTTGTGTATTTAAATGTATCCTCTGC 

GGGCAGCAGGGUAUGUUCCGGAAAGCCA
AACCAGAGCAGAUAAGAGCAAUAAGCCAA
CAAGCUACUUCUCCAAGGCACAGAGGCG
GGGAGAGACUUGCCAUCAAUCUAUUGAG
CCAAUCGCCUGUCUACUCCAACCAAAACG
GACGCUUCUUUGAGGCUUGUCCUGAGGA
CUUCAGUCAAUUUCAGAACAUGGAUGUC
GCUGUUUCAGCCUUCAAACUGAAUCAGG
UACUUAAAAUCAAAUGAUUUUUUUCAAUA
AUUUCAUUAAAAUUUUUCUCUUGUCUACU
CAUACGACUACUAGAUUAGCUUCAUGAAU
AUAAGCUCAUGAAUCCUUUUGCAGGGAG
CCAUAUUUGUGCCACACUACAAUUCUAAG
GCUACAUUCGUGGUGUUUGUCACGGACG
GAUAUGGGUACGCUCAAAUGGCUUGCCC
GCAUCUCUCCAGACAGAGCCAGGGAUCC
CAAAGUGGAAGGCAAGACAGAAGAGAACA
AGAAGAAGAGUCAGAAGAGGAGACAUUU
GGAGAAUUCCAGCAGGUCAAAGCCCCAU
UGUCACCUGGUGACGUCUUUGUAGCCCC
GGCAGGCAUGCAGUUACAUUCUUUGCAU
CCAAAGACCAGCCCCUGAAUGCAGUUGC
GUUUGGACUCAACGCCCAGAACAACCAG
AGAAUUUUCCUUGCAGGUAGGCCUUUUU
UUCUGAAUCACAAGCAAAACACAAAUGUC
AUCAAAUUCACUGUAAAAGCCUCCGCUUA
UUAAUUGAUCAAUUGGUUCUUGUUUGAU
UCUAUAGGGAAAAAGAACUUGGUCAGACA
AAUGGAUAGCGAGGCAAAGGAGUUAUCA
UUUGGGGUACCAUCGAAAUUGGUAGAUA
AUAUAUUCAACAACCCGGAUGAGUCGUAU
UUCAUGUCUUUCUCUCAACAGAGGCAGC
GUGGAGAUGAAAGGAGGGGCAAUCCCUU
GGCCUCAAUUCUGGACUUUGCCCGCUUG
UUCUAAGCAGCUGCUUCCACUUUUGUAU
CAGACAUGCAGAGGCAUGUAAUGCAAUAA
AUAAGUUGGCCUAUGUAAAGAGGAGAGA
GUUUGCUUUUGUCUUGUUCUAACCUUGU
UUUUGAACUAGUAAACUUUCAAUGUAAUG
AGAGUUGUUAUCUUUCUAAGUUAAUGAA
UAAAAGACCAGGGAAUCUCCGUUUUCCU
AAUACAAGUUCUCCAAUUAUAAAACAUCU
UUUGUCCAACGUUCGAUGGCUAGUGUCA
CAAUGUUUAGCCAAAGUACCCGUUUAGA
UUGCUUAAUUUUUGUAAUCCUUUCUUUA
UGAAUUAGAAUUUCCUUUUUCUUUGUUC
ACUUGAACAAAGAUGUCAUACAUAAUGCA
UGAACAACUACAUCAGCAAUUCAAUAGAU
GAAAGGCCUAUUAGACGCAAAUCAUUUCA
UUUGGAUGAGAAAGUUAAUCAAUUAUUAA
AUGAAAAUGCCCUUUCAAUUGUAAAGAAU
CAAAAGUUGUGUAUUUAAAUGUAUCCUCU
GC 

 

7339552|emb|AJ27
6876.1| Pisum 
sativum vclc gene 
for vicilin, promoter 
region 
 

GATCTTGGTGTGATAAAACATAATAATTACTAATATTAAATTAAT
ATTAGTTTTAAATGTTTTTATTAAAAAATAATTGTATGTTTATCCT
TATTACTCCATCTTCTCTTTACTAATAATGCCCTGAGAATACGG
ATATATTTGGACATGACAAATATAACCGTTTTAATAATTTATCAT
CTTTGTGATGGAGAATTATGTAACTATATTTTTTTTAATTGAGG
ATTGTAATAAAAGTAGATTATAATATATATTATATTTTTTCTTTTT
TAATATATTAAATAAAGTATAGTATATGTAAAGTAAACGGATAA
ATAATAGATAAATAATTAAATGACATATATCTACAATTACATTTT
TATATATTAAGTATATTATAGTATATATCAAGTAGACGGATAAAT
AATAGATAGATAATTAAATGACGTATATGTAGAATTACATTTTTC
ACATGACAAGTACAAACCTATGCACTTCTAAGTGCAAGTTTAT
GGAGTTATTTGCATGTCTTAGAGCTGGAGCTTGTGTTGTAGGA
TACAACACTTGTTAAAATTCTCTAGTCAATTCATTAATTCATATA
CACATGGCCGAAGACAATAATAAAGCATCCTCCTTTTCCATAA
GAATGTCCAAATTCATCAAATTCAAACAAAACTCCACCACCCAA
GTAATGTTCTTTTCATTTTGCCACTTCAATTTTGTACATTTTAAC
ACACGTCCATATGCATGGCACAACATGGCCAACTGTTGGTGC
ATGTTAATTATATAGTTTTATTTTTTATATCTATAAATACACTCAT
CTCACTGTACTTTATTCATCCAGAGCGACCAAAGTGAGATATT
AGTTTCAATCAACATGGCTGCTACTACAATGA 

GAUCUUGGUGUGAUAAAACAUAAUAAUUA
CUAAUAUUAAAUUAAUAUUAGUUUUAAAU
GUUUUUAUUAAAAAAUAAUUGUAUGUUUA
UCCUUAUUACUCCAUCUUCUCUUUACUAA
UAAUGCCCUGAGAAUACGGAUAUAUUUG
GACAUGACAAAUAUAACCGUUUUAAUAAU
UUAUCAUCUUUGUGAUGGAGAAUUAUGU
AACUAUAUUUUUUUUAAUUGAGGAUUGUA
AUAAAAGUAGAUUAUAAUAUAUAUUAUAU
UUUUUCUUUUUUAAUAUAUUAAAUAAAGU
AUAGUAUAUGUAAAGUAAACGGAUAAAUA
AUAGAUAAAUAAUUAAAUGACAUAUAUCU
ACAAUUACAUUUUUAUAUAUUAAGUAUAU
UAUAGUAUAUAUCAAGUAGACGGAUAAAU
AAUAGAUAGAUAAUUAAAUGACGUAUAUG
UAGAAUUACAUUUUUCACAUGACAAGUAC
AAACCUAUGCACUUCUAAGUGCAAGUUUA
UGGAGUUAUUUGCAUGUCUUAGAGCUGG
AGCUUGUGUUGUAGGAUACAACACUUGU
UAAAAUUCUCUAGUCAAUUCAUUAAUUCA
UAUACACAUGGCCGAAGACAAUAAUAAAG
CAUCCUCCUUUUCCAUAAGAAUGUCCAAA
UUCAUCAAAUUCAAACAAAACUCCACCAC
CCAAGUAAUGUUCUUUUCAUUUUGCCAC
UUCAAUUUUGUACAUUUUAACACACGUCC 

DLGVIKHNNY.Y.INISFKCFY.
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  AUAUGCAUGGCACAACAUGGCCAACUGU
UGGUGCAUGUUAAUUAUAUAGUUUUAUU
UUUUAUAUCUAUAAAUACACUCAUCUCAC
UGUACUUUAUUCAUCCAGAGCGACCAAA
GUGAGAUAUUAGUUUCAAUCAACAUGGC
UGCUACUACAAUGA 

 

829146|emb|Y0050
6.1| Vicia faba 
Vicilin gene 
 

ATCCAATTAAAATTCCAGAAAATTCTGGTTTTGAAAAATTACTTA
TCGAAGAGTTTGAGCCGAAGTGATTATCAAAATAAGTCTTCTAT
ATGAACGTTATTGGAAACTCGGATATGCAAATTATTAAAAAATA
GAAAATGGAATAAATATGATGAATCATATTAATATAACTCATAT
CAAGTAACACGTTATTTATCGTTTGCCTCAGGTTACTAGTAAAG
TTATTTCCAATACCAATATTCAAAAGAACACTTGGTGTGCAAGT
GAATTTTCAGAATTTTTCTTTAAGTTGTGTTGATACACAAAAGC
ACTTATAATCAAAAGTGATTATAATCAATATCAACATTTGATGTA
AATAAAAAACAGTTAGAAAAATTTCTTACAATTTAATTGATAACG
CAATGCTATTTGACAAATTAATTTATGAATATTAAAGCAAGTAA
AAGAAAAAATAACATAGACACAGGGGTTTGTCTTCAGAGCTCC
CCATTTTCGTCCTCGCATGTGGGTGCGTCTGCGCCTAATTTCA
ATGGAATTAGGATAATTCTTACTATACAAAAGTTCATACAATAT
AGTGATCAAGAAAACTCCACAAACCCTAAGCTTGTTGTTGATT
CAACTCCTTCTCCTCTTTAGATCTTGAGAAAGACCAAGGCACA
ATAGATCTCAAATGAGTCGTTGATATTGCTACTCTTTTGCATTC
TTTATCTCCAAAGCTTTCGCGCACGAACGATCAAATTGTACCTT
TTGCAATCACAGAACATCAATTGTGATCCGTCTTTCTCACGCTA
ATTCATTTGCGTTCTTTATCTTCAAATGATCCCTTTCATTCATTA
TCTCTAAAGGACTTCGCTTGACTGCAATCACTTCTTGAACGTC
TTACACGAAAACCTTCAAATCAACCATTCATCTTGGAGGACAA
ACCTGTGGTCTTTCCGGATGAAGACCCCTATAAATCTAAACCC
TATATTTTCAGCGACACGAGAACTTAATCGGACGGTACCAAAC
TTTGTCTAGATGGTACCCCAACGGAACATCATTACAATGTAAT
GCTAGTGCGTATGCATAGATTGGAGATTGCAAATGAAGAGCAA
ATATAGGTTAATTTGATGGTATCATCAAGTTATGAATGATGCAT
GCATGAGTATTTATAGTTTTGGAACTTTAGGGCAAAAAGGACA
AATTCAAAATTAAAATAATTTGAGAAAATTGACCAATCAATCAG
TATGTGTCGACATTTAAATCGTATGTGTCAACACATAAGTTATT
TTTAAGCTGTATGTGTCGACTTATGTGAGGTTATGTGTCTACCT
AACCTAGTCAAGGCTACAAGCTTTAAAACAATAGTAAATGTGT
CGACCTGAAAATTGCACGTGTCGAAAAAATTTAAAGAATTATCA
AATTAATTTAACTTATCATGGAAAAAATACAAAAATAATTTTTAA
ACTTTATATCTTTATATAAATTTATATATTATGTATATAATATATA
TTAATTGAATTATTAATTTTTATTTGTATTGTAATGATTTTTTTTG
TGTATATAACAATTATTAATATATTTATTTCTTATTGGTATTTTTA
AATTAAATCAATTTAGAAAAACTTATTGTATTATTAAATTAATTTA
ATCTATAATGGAAAAAATATAAAAATAATTTTAAAAAGTTTATTT
GTGTTTTAAAGATATTTACTGTGTATATCAAATTTATTTATTAAA
TTATTTTCTTCTTGTTTTTATTTAATTAAATTAATTCAACAAACAT
TATAATCTTATTAATTTAATTCAACAGAAACTGTTTTATTAATATT
CACACAAAATATTTATTATTTAAAAATATAATATATACCTTTTTAT
CCTAATAAAAATTTTGTGTGTATAATTTAGTTTTGGATCTAATAA
AAATTGTGAGTGTTGCTGAAAATTGTTTGAAATTTGAATATATT
ACTCGATGATTTTTTTCCACAAAAAGATTAGTTATGACTAAATTT
GTAATCAGAAAAAAAATTATATCATGAATAAATAATATTTAATAT
TTTATAATATATAGAACAGTGCTTGAATAGTTAGATGTAAAAAA
GTTTTCTTTTAATTATAAAATATTGAATTCTTAATCCAAAATGAT
TCTATTAATTCAATGGTTAAAATTTTGCTACAAAATCAGCTGCA
AGCATGGAAGCTGCCAAGAATCCATTTTCATTTTAGTAATGCAT
TTTCTCAATTCTATATGATGAGATAGAGGTAACTATTTAATCTC
ATAATAGAAGAATTTCTCGTGAGACACAATTTGGTGAGTGATG
AAGACAAATTTAAATCATCCTCCTATTCTTAAAGAGTGTCCAGA
TTCATCAAATTCAAACAAAACTCCACCACCCAATTTATGTTATT
TTCATTTTGCCACCTCAATTTTGTACATTTCAACACACGTCCAT
ATGCATGGAACATCATGACCAAATGTTGGTGCATGTTCATTAC
ATAATGTTGTTCTATACCTATAAATATCCTTTCACCTCAATGTAC
TTCATTCATCCACATCGAGTAAAGTTAGACTTTAATTCAAATCA
ACATGGCAGCTACCACATTGAAAGATTCATTTCCACTTTTGAC
GTTGTTGGGAATCGCTTTCCTAGCTTCAGTGTGTCTTTCTTCTA
GATCCGATCAAGATAACCCTTTTGTCTTTGAGTCTAACAGGTTT
CAAACTCTTTTTGAGAATGAAAACGGTCACATTCGTCTTCTCCA
AAAATTTGATCAACATTCCAAACTACTTGAGAATCTCCAAAATT
ACCGTCTTTTGGAATATAAATCTAAACCTCACACCATATTTCTT
CCACAACAAACTGACGCCGATTTCATCCTTGTTGTCCTTAGTG
GTAATTAATTATTTATCAAGTTAAATATTAAAAACATATTATAAA
TAGATATTTAAAAAGAATGGTATTTCTCGCTTTGCATGTTTGTT
TTGTAATGATAAATTAAGTTCAATTTTTAAAATCTAATGTCATTT
GTAATTTGCAGGAAAAGCTATACTCACAGTGTTATTACCCAAC
GACAGAAACTCCTTCAGTCTTGAGCGAGGAGATACCATAAAAC 

AUCCAAUUAAAAUUCCAGAAAAUUCUGGU
UUUGAAAAAUUACUUAUCGAAGAGUUUGA
GCCGAAGUGAUUAUCAAAAUAAGUCUUCU
AUAUGAACGUUAUUGGAAACUCGGAUAU
GCAAAUUAUUAAAAAAUAGAAAAUGGAAU
AAAUAUGAUGAAUCAUAUUAAUAUAACUC
AUAUCAAGUAACACGUUAUUUAUCGUUUG
CCUCAGGUUACUAGUAAAGUUAUUUCCAA
UACCAAUAUUCAAAAGAACACUUGGUGUG
CAAGUGAAUUUUCAGAAUUUUUCUUUAAG
UUGUGUUGAUACACAAAAGCACUUAUAAU
CAAAAGUGAUUAUAAUCAAUAUCAACAUU
UGAUGUAAAUAAAAAACAGUUAGAAAAAU
UUCUUACAAUUUAAUUGAUAACGCAAUGC
UAUUUGACAAAUUAAUUUAUGAAUAUUAA
AGCAAGUAAAAGAAAAAAUAACAUAGACA
CAGGGGUUUGUCUUCAGAGCUCCCCAUU
UUCGUCCUCGCAUGUGGGUGCGUCUGC
GCCUAAUUUCAAUGGAAUUAGGAUAAUUC
UUACUAUACAAAAGUUCAUACAAUAUAGU
GAUCAAGAAAACUCCACAAACCCUAAGCU
UGUUGUUGAUUCAACUCCUUCUCCUCUU
UAGAUCUUGAGAAAGACCAAGGCACAAUA
GAUCUCAAAUGAGUCGUUGAUAUUGCUA
CUCUUUUGCAUUCUUUAUCUCCAAAGCU
UUCGCGCACGAACGAUCAAAUUGUACCU
UUUGCAAUCACAGAACAUCAAUUGUGAUC
CGUCUUUCUCACGCUAAUUCAUUUGCGU
UCUUUAUCUUCAAAUGAUCCCUUUCAUUC
AUUAUCUCUAAAGGACUUCGCUUGACUG
CAAUCACUUCUUGAACGUCUUACACGAAA
ACCUUCAAAUCAACCAUUCAUCUUGGAGG
ACAAACCUGUGGUCUUUCCGGAUGAAGA
CCCCUAUAAAUCUAAACCCUAUAUUUUCA
GCGACACGAGAACUUAAUCGGACGGUAC
CAAACUUUGUCUAGAUGGUACCCCAACG
GAACAUCAUUACAAUGUAAUGCUAGUGC
GUAUGCAUAGAUUGGAGAUUGCAAAUGA
AGAGCAAAUAUAGGUUAAUUUGAUGGUA
UCAUCAAGUUAUGAAUGAUGCAUGCAUG
AGUAUUUAUAGUUUUGGAACUUUAGGGC
AAAAAGGACAAAUUCAAAAUUAAAAUAAU
UUGAGAAAAUUGACCAAUCAAUCAGUAUG
UGUCGACAUUUAAAUCGUAUGUGUCAAC
ACAUAAGUUAUUUUUAAGCUGUAUGUGU
CGACUUAUGUGAGGUUAUGUGUCUACCU
AACCUAGUCAAGGCUACAAGCUUUAAAAC
AAUAGUAAAUGUGUCGACCUGAAAAUUGC
ACGUGUCGAAAAAAUUUAAAGAAUUAUCA
AAUUAAUUUAACUUAUCAUGGAAAAAAUA
CAAAAAUAAUUUUUAAACUUUAUAUCUUU
AUAUAAAUUUAUAUAUUAUGUAUAUAAUA
UAUAUUAAUUGAAUUAUUAAUUUUUAUUU
GUAUUGUAAUGAUUUUUUUUGUGUAUAU
AACAAUUAUUAAUAUAUUUAUUUCUUAUU
GGUAUUUUUAAAUUAAAUCAAUUUAGAAA
AACUUAUUGUAUUAUUAAAUUAAUUUAAU
CUAUAAUGGAAAAAAUAUAAAAAUAAUUU
UAAAAAGUUUAUUUGUGUUUUAAAGAUAU
UUACUGUGUAUAUCAAAUUUAUUUAUUAA
AUUAUUUUCUUCUUGUUUUUAUUUAAUUA
UAAUUUAAUUCAACAGAAACUGUUUUAUU
AAUAUUCACACAAAAUAUUUAUUAUUUAA
AAAUAUAAUAUAUACCUUUUUAUCCUAAU
AAAAAUUUUGUGUGUAUAAUUUAGUUUU
GGAUCUAAUAAAAAUUGUGAGUGUUGCU
GAAAAUUGUUUGAAAUUUGAAUAUAUUAC
UCGAUGAUUUUUUUCCACAAAAAGAUUAG
UUAUGACUAAAUUUGUAAUCAGAAAAAAA
AUUAUAUCAUGAAUAAAUAAUAUUUAAUA 
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 TTCCTGCTGGTACAATTGGTTATTTAGTTAACCGAGATGACGA
GGAGGATCTTAGAGTACTAGATCTTGTCATCCCCGTAAATAGA
CCAGGTGAACCTCAGGTAATATATCCAATAATACTTTCTAATAT
CAACTAATGTATGCATGCAATTGCATAAAATAGATTTTGGAGAT
CTTTTCATAACATCACAACAACAATTATTACTATGTTTATCCACA
TTTTTCTACAATTTTTTCTATTGGATTCTTATAATTTTTTTTCCTT
TCAACAGTCTTTCTTATTGTCTGGTAATCAAAACCAACCGTCCA
TCTTATCTGGATTCAGCAAGAACATTTTAGAGGCTTCCTTCAAT
GTAAGCATAAAACAAACTATTTCTTCATTTTTCATGTATTAGTTT
CATTTACTCTTTGTAAATATTCACTTTGTCCTTGTATATATTGTA
AATATTGTAGACCGATTATAAAGAGATAGAGAAGGTTCTCTTA
GAAGAGCATGGGAAAGAGAAATATCACAGGAGAGGCCTTAAA
GATAGGAGGCAGCGGGGCCAAGAAGAAAATGTAATAGTCAAA
ATATCAAGGAAACAAATTGAGGAATTGAACAAAAATGCAAAGT
CTAGCTCCAAAAAGAGTACATCTTCTGAATCTGAACCGTTCAA
TTTGAGAAGTCGTGAGCCCATCTATTCCAACAAGTTTGGTAAA
TTTTTTGAGATCACCCCAAAGAGAAATCCACAACTTCAAGACTT
GAATATATTTGTCAATTATGTGGAAATTAACGAGGTATATCAAA
ATTATCTTATAACATAAACAAATAAACTCCACAACAAGTTCTATA
TAAATGTATTCTTAATTAAAATTAAACTAGATCAAATTACAATTG
TTCTAAAGGATTTAAATTTTGTCCATTGAAGTTATAATGTCAAA
CTTTTATTAATAACTCATTGATAATAAATTTTATATACCAGATAA
CATGTTTTAATTATAGAACATATTGCTAAAATGTATATTTGTTTA
TTCTCTAAATTTTAATCTTAGGGATCTCTTTTGTTGCCACACTA
CAATTCAAGGGCCATAGTGATAGTAACAGTCAATGAAGGAAAA
GGGGATTTTGAACTTGTGGGTCAAAGAAATGAGAACCAACAG
GGCCTGAGAGAAGAATATGACGAGGAAAAGGAACAAGGAGAA
GAAGAGATAAGGAAACAAGTGCAAAATTACAAAGCTAAGTTGT
CTCCAGGTGATGTTTTAGTAATTCCAGCGGGTTATCCAGTTGC
CATAAAAGCTTCATCAAATCTCAATTTGGTGGGATTTGGCATCA
ATGCTGAGAACAACCAGAGATACTTCCTTGCAGGTATAATATA
TGAATTTAAAGTCAGTGTTTTAAGTCACCTTATTTTATTTAAATC
AAAGAGAAAAAATAATTAAGATGTGTTTACTTTTATGTGATTGA
AAATTTAAAGGTGAGGAAGACAATGTGATAAGTCAGATACATA
AACCAGTGAAAGAACTTGCATTCCCTGGATCAGCTCAAGAGGT
AGATACGCTACTAGAGAATCAGAAACAATCTCACTTTGCAAAT
GCTCAACCTCGAGAAAGAGAAAGAGGAAGCCAAGAAATAAAG
GATCATCTGTACTCAATTTTGGGTTCTTTTTAATGAGTGATCAA
ATGTTATGTATGTATGCTCTAAAGTACTATAGCTCATAGTGAGC
AAATAATAAAACGACTCTCTCTTGTAACTATAATTATAACTCCA
CCTTTCTACTAAGAATAAATAAATTAAGAATGTTTGTGTGCTCC
TCTTAACTACTATTTTTTTTTGTTAACATTACATAAATAAATCAAT
ATTTTTTTGTTAACATTAAATTTGTTGTAAAAATATATAAAAATTA
ATGTTTAATATCTGCTTATACCGTCACTAAAGATAGATAACTTT
TTTTCAAAAAATAATAACAACAGTTTGAACTGTAATAATATCATG
AGACAATTTGTAATTGTTGAAATAAACCTTCATAAACAAAATGT
CAATTAAAAGAAGATGATTGTTACAATCGTCACCATTACTAGTG
GAGGTTGTCTAGACCCGTGCACTATATATTACTCGAGATTGGG
GCCAAAGATTTTTCAAAGGTGGGTTAGAATAGGCTTCTGACAC
ACAGATTTCGCAATTGTTGTTCAAATTGTTGCAACCCAATAATA
GCGATAATTAGAACCGCCACAACACTCATACAAAACTCTCACC
AAAA 
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AAAAACATAAATACTAGAATTAGTATTTATATTTATGAACATATA
TATCAAAATTAATATTAATAAAAGTTGACAATTCCTAAAATAAAT
TATATTTTATATTTATTAAATATTATTATTAATTAAAATATTTGAC
TACTATTTTAATTTTAATAAACATTTAAGCTACAATATCATTAAA
AGATATTATCTTCAATTTTTATATATAAAAAAAAATGTTAGAGAG
GAAACATTTCCCTCACAAAATTCATTACAATGACATCTTGCACA
TTTTTGATGGAATTTGTGAGGAAAATGTTAAAGATAGATAAAAT
TCATCTCAAAGCTCTTCACAAAATTTACTTTTATCATATATTTAG
GGAGTTTGTGAGGGATTATTTGTGACTGAATATTTTCATAACAA
ATTTCATCGCTAATGTTCATCCATTTAATTTTTTTTATTTGTAGT
AAAAATACTATTCTCTCTCTTCCATTTATTATATTTTTTAAAACTT
TGTGAAATGATCAACTATGACAATTATTTTGGGACGGAGTGAG
TATCATGGTTTTGATCGTGTCTAATTTCTTAACTGTTCTTGGAC
TTAAAAAACATTTAAATTTTTTTAGGAACAGTTTTACAAACTCAT
TTGTTATTGGACACAGATAACATTTAAAAATTTTAATTCACATTT
TAACAATTATAAAATTGTCATTAGTATTAGTTATCATGTGTAGAT
AAATGATAGAACGATCTTGGTGTGATAAAACATAATAATTACTA
ATATTAAATTAATATTAGTTTTAAATGTTTTTATTAAAAAATAATT
GTATGTTTTATCCTTATTACTCCATCTTCTCTTTACTAATAATGC
CCTGAGAATACGGATATATTTGGACATGACAAATATAACCGTTT
TAATAATTTATCATCTTTGTGATGGAGAATTATGTAACTATATTT
TTTTTAATTGAGGATTGTAATAAAAGTAGATTATAATATATATTA
TATTTTTTCTTTTTTAATATATTAAATAAAGTATAGTATATGTAAA
GTAAACGGATAAATAATAGATAAATAATTAAATGACATATATCT
ACAATTACATTTTTATATATTAAGTATATTATAGTATATATCAAG
TAGACGGATAAATAATAGATAGATAATTAAATGACGTATATGTA
GAATTACATTTTTCACATGACAAGTACAAACCTATGCACTTCTA
AGTGCAAGTTTATGGAGTTATTTGCATGTCTTAGAGCTTGTGTT
GTAGGATACAACACTTGTTAAAATTCTCTAGTCAATTCATTAAT
TCATATACACATGGCCGAAGACAATAATAAAGCATCCTCCTTTT
CCATAAGAATGTCCAAATTCATCAAATTCAAACAAAACTCCACC
ACCCAAGTAATGTTCTTTTCATTTTGCCACTTCAATTTTGTACAT
TTTAACACACGTCCATATGCATGGCACAACATGGCCAACTGTT
GGTGCATGTTAATTATATAGTTTTATTTTTTATATCTATAAATAC
ACTCATCTCACTGTACTTTATTCATCCAGAGCGACCAAAGTGA
GATATTAGTTTCAATCAACATGGCTGCTACTACAATGAAAGCTT 
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 CATTTCCACTTTTGATGCTAATGGGAATTTCTTTCCTAGCATCA
GTGTGTGTTTCTTCTAGGTCTGATCCTCAAAATCCTTTTATCTT
CAAGTCTAACAAGTTTCAAACTCTTTTTGAGAATGAAAATGGGC
ACATTCGACTTCTGCAGAAATTTGACCAACGTTCTAAAATTTTC
GAGAATCTACAAAACTACCGTCTTTTGGAATATAAGTCCAAAC
CTCACACAATATTTCTTCCACAGCACACCGATGCCGATTACAT
CCTTGTTGTACTCAGTGGTAATTTATTATTTATCAAGTTAAATAT
TTAAAACTAATCACTCATAGTTCATTCAAAAAGAACGGTATTTA
TTATTTTGAGGAGTGCTAGTAACACTCTCTTTTCAACACTCTCA
AACACTCACTTTTTTATTGGTTGAAACATGTGTGGGTCCCTCG
CTTTGGAAATAGGTCCCACATAAAGTGGTAAGAGTCACACATA
TTTGCAACAAATGAAAGAGTGTGTGTTTGAGAGAGTGTTGAAA
AGAGAGTATTATTAGCATTTCTCTTATTACTTTACATATTTGTTT
TGTAAGGATAAATTAAATTCAGTTATAAAATCTAATGTCATGTA
ATTTCCAGGAAAAGCTATACTCACAGTGTTGAAACCCGATGAT
AGAAACTCCTTCAACCTTGAGCGCGGAGATACGATAAAACTTC
CTGCTGGCACAATTGCTTATTTGGTTAACAGAGATGACAACGA
GGAGCTTAGAGTATTAGATCTCGCCATTCCCGTAAATAGACCT
GGCCAACTTCAGGTAATATAACCAATGTTTATCTATTCTCATAT
CAAATATGGTATGCATTCTAATGTACAAACAAATTTAGGGGCCT
CTACCATAACATCACAACAAAAATTGCGCCTGTACATATTTTTG
CTGTAATATTTTCCTAATATTTTCTTTATTTTTTTTGTCCTTTTCA
ACAGTCTTTCTTATTGTCTGGAAATCAAAACCAACAAAACTACT
TATCTGGGTTCAGTAAGAACATTCTAGAGGCTTCCTTCAATGT
AAGCATAACACACAATTTTTTTTTCATTTATGTATGTATTAGTTT
GGTATTGTATATGTTAATACTCACTTTGTCAATGCATGTACTGT
AAAAAAATATAGACTGATTATGAAGAGATAGAAAAGGTTCTTTT
AGAAGAGCATGAGAAAGAGACACAACACAGAAGAAGCCTTAA
GGATAAGAGGCAGCAAAGTCAAGAAGAGAATGTAATAGTAAAA
TTATCAAGGGGACAAATTGAGGAATTGAGTAAAAATGCAAAGT
CTACCTCCAAAAAAAGTGTTTCCTCTGAATCTGAACCATTCAAC
TTGAGAAGTCGCGGTCCTATCTATTCCAACGAGTTTGGAAAAT
TCTTTGAAATCACCCCAGAGAAAAATCCACAGCTTCAAGACTT
GGATATATTTGTCAATTCTGTAGAGATTAAGGAGGTATGATAAA
ATTATTTTATAATATAGGAAATTCACCAAATTACAGAATGAGATT
TCACTTGATCAAATTACAATTGTTCTAAATGATTTGATTTTTGTC
CTTTGAAGTTATAATGTCAAACTTTTGTTACTAACTTGACATCT
CATACACAACAAGTTTTACATACTCAATAACATGTTTTATTTATA
GAACATATATCTAATGTATTTATTTAATTATTCTTTCAAATTAAAT
ATTAGGGATCTTTATTGTTGCCACACTACAATTCAAGGGCCAT
AGTAATAGTAACAGTTAACGAAGGAAAAGGAGATTTTGAACTT
GTGGGTCAAAGAAATGAAAACCAACAAGAGCAGAGAAAAGAA
GATGACGAGGAAGAGGAACAAGGAGAAGAGGAGATAAATAAA
CAAGTGCAAAATTACAAAGCTAAATTATCTTCAGGAGATGTTTT
TGTGATTCCAGCAGGCCATCCAGTTGCCGTAAAAGCTTCCTCA
AATCTTGATTTGCTTGGGTTTGGTATTAATGCTGAGAACAATCA
GAGGAACTTTCTTGCAGGTATATTATATTATCACCCAGTCTCTG
TCACTATTTATTCATTTTAAGTGTGTATTTTAAAAGTCGACTTCT
ATTTAAATCAAGGGGAAAATATTAAGATATGCTTATTATTTTGG
TGATTAAAAATTTGAAGGCGATGAGGATAATGTGATTAGTCAG
ATACAGCGACCAGTGAAAGAGCTTGCATTCCCTGGATCAGCT
CAAGAGGTTGATAGGATACTAGAGAATCAGAAACAATCCCACT
TTGCAGATGCTCAACCTCAACAAAGGGAGAGAGGAAGTCGTG
AAACAAGAGATCGTCTATCTTCAGTTTGAAATGTTTCTTAATGA
GTGGACAAAATACTATGTATGTATGCTATCAAGAGATATATCTC
ACGGGGAGCAATGAATAAAACAATGTTATCTTATAACTATAATT
ATATATCCACTTTTCTACTATGAATAAATAAATCAAGAGTATTTT
GGTGTTCCTCTTAGATATTATATTATTTTAAGAAAGTCAATAACT
AAAAGTACAAAACACTCATTAAATTTAAACTAATGTAAAGACTT
AATATCTCATATCCATGATTCATGATATACAATCATCAATCAATT
AATAGAATTC 
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UUUGGUUAACAGAGAUGACAACGAGGAG
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UAAAUAGACCUGGCCAACUUCAGGUAAUA
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AUAUGGUAUGCAUUCUAAUGUACAAACAA
AUUUAGGGGCCUCUACCAUAACAUCACAA
CAAAAAUUGCGCCUGUACAUAUUUUUGC
UGUAAUAUUUUCCUAAUAUUUUCUUUAUU
UUUUUUGUCCUUUUCAACAGUCUUUCUU
AUUGUCUGGAAAUCAAAACCAACAAAACU
ACUUAUCUGGGUUCAGUAAGAACAUUCU
AGAGGCUUCCUUCAAUGUAAGCAUAACAC
ACAAUUUUUUUUUCAUUUAUGUAUGUAUU
AGUUUGGUAUUGUAUAUGUUAAUACUCA
CUUUGUCAAUGCAUGUACUGUAAAAAAAU
AUAGACUGAUUAUGAAGAGAUAGAAAAGG
UUCUUUUAGAAGAGCAUGAGAAAGAGACA
CAACACAGAAGAAGCCUUAAGGAUAAGAG
GCAGCAAAGUCAAGAAGAGAAUGUAAUAG
UAAAAUUAUCAAGGGGACAAAUUGAGGAA
UUGAGUAAAAAUGCAAAGUCUACCUCCAA
AAAAAGUGUUUCCUCUGAAUCUGAACCAU
UCAACUUGAGAAGUCGCGGUCCUAUCUA
UUCCAACGAGUUUGGAAAAUUCUUUGAAA
UCACCCCAGAGAAAAAUCCACAGCUUCAA
GACUUGGAUAUAUUUGUCAAUUCUGUAG
AGAUUAAGGAGGUAUGAUAAAAUUAUUUU
AUAAUAUAGGAAAUUCACCAAAUUACAGA
AUGAGAUUUCACUUGAUCAAAUUACAAUU
GUUCUAAAUGAUUUGAUUUUUGUCCUUU
GAAGUUAUAAUGUCAAACUUUUGUUACUA
ACUUGACAUCUCAUACACAACAAGUUUUA 
 

YQIWYAF.CTNKFRGLYHNIT
TKIAPVHIFAVIFS.YFLYFFCP
FQQSFLLSGNQNQQNYLSG
FSKNILEASFNVSITHNFFFIY
VCISLVLYMLILTLSMHVL.KNI
D.L.RDRKGSFRRA.ERDTTQ
KKP.G.EAAKSRRECNSKIIKG
TN.GIE.KCKVYLQKKCFL.I.TI
QLEKSRSYLFQRVWKIL.NHP
REKSTASRLGYICQFCRD.G
GMIKLFYNIGNSPNYRMRFH
LIKLQLF.MI.FLSFEVIMSNFC
Y.LDISYTTSFTYSITCFIYRTYI
.CIYLIILSN.ILGIFIVATLQFKG
HSNSNS.RRKRRF.TCGSKK.
KPTRAEKRR.RGRGTRRRGD
K.TSAKLQS.IIFRRCFCDSSR
PSSCRKSFLKS.FAWVWY.C.
EQSEELSCRYIILSPSLCHYLF
ILSVYFKSRLLFKSRGKY.DM
LIILVIKNLKAMRIM.LVRYSDQ
.KSLHSLDQLKRLIGY.RIRNN
PTLQMLNLNKGREEVVKQEI
VYLQFEMFLNEWTKYYVCML
SRDISHGEQ.IKQCYLITIIIYPL
FYYE.INQEYFGVPLRYYIILR
KSITKSTKHSLNLN.CKDLISHI
HDS.YTIINQLIEF 
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  CAUACUCAAUAACAUGUUUUAUUUAUAGA
ACAUAUAUCUAAUGUAUUUAUUUAAUUAU
UCUUUCAAAUUAAAUAUUAGGGAUCUUUA
UUGUUGCCACACUACAAUUCAAGGGCCA
UAGUAAUAGUAACAGUUAACGAAGGAAAA
GGAGAUUUUGAACUUGUGGGUCAAAGAA
AUGAAAACCAACAAGAGCAGAGAAAAGAA
GAUGACGAGGAAGAGGAACAAGGAGAAG
AGGAGAUAAAUAAACAAGUGCAAAAUUAC
AAAGCUAAAUUAUCUUCAGGAGAUGUUUU
UGUGAUUCCAGCAGGCCAUCCAGUUGCC
GUAAAAGCUUCCUCAAAUCUUGAUUUGC
UUGGGUUUGGUAUUAAUGCUGAGAACAA
UCAGAGGAACUUUCUUGCAGGUAUAUUA
UAUUAUCACCCAGUCUCUGUCACUAUUUA
UUCAUUUUAAGUGUGUAUUUUAAAAGUC
GACUUCUAUUUAAAUCAAGGGGAAAAUAU
UAAGAUAUGCUUAUUAUUUUGGUGAUUA
AAAAUUUGAAGGCGAUGAGGAUAAUGUG
AUUAGUCAGAUACAGCGACCAGUGAAAGA
GCUUGCAUUCCCUGGAUCAGCUCAAGAG
GUUGAUAGGAUACUAGAGAAUCAGAAACA
AUCCCACUUUGCAGAUGCUCAACCUCAAC
AAAGGGAGAGAGGAAGUCGUGAAACAAG
AGAUCGUCUAUCUUCAGUUUGAAAUGUU
UCUUAAUGAGUGGACAAAAUACUAUGUAU
GUAUGCUAUCAAGAGAUAUAUCUCACGG
GGAGCAAUGAAUAAAACAAUGUUAUCUUA
UAACUAUAAUUAUAUAUCCACUUUUCUAC
UAUGAAUAAAUAAAUCAAGAGUAUUUUGG
UGUUCCUCUUAGAUAUUAUAUUAUUUUAA
GAAAGUCAAUAACUAAAAGUACAAAACAC
UCAUUAAAUUUAAACUAAUGUAAAGACUU
AAUAUCUCAUAUCCAUGAUUCAUGAUAUA
CAAUCAUCAAUCAAUUAAUAGAAUUC 

 

1019832|emb|Z543
65.1| Z. furfuracea 
gene for vicilin 
 

GGCAGATTTGGCTTTATACGTCACAGGAGGTTTGCATTGTACA
GTAAACATGCCTGCTTGTGAATGAATGAAATCGATTGTGATTG
TGATTGTGACTGTGACATTCCACAGGAAGAGGAAGGGTTGCG
TTTGTTCATGAAGAGAGACTGGTAGAAAGGCAGCTGCGGGAC
GGAGATGTGTACGCAATTGCTGCAGGTATACCGTTTTATATTC
TCAACACGGATGACAGTCGGCGCCTTTTCATTCACTGTCTCCT
GCGCACGCAGTGCTCTACTACCGGACTCTATGAGGTACTCATT
CACACTCACTCACTGCACTAGTGCTGAATGAATCTGAACTAAC
CGTGTACCGTTTGGGCATGACAGTCGTTTTACGTGGTGGGAG
GCCGCAATCCGCAGAATGTTTTGTCCCAATTCAGCGAGGACG
TTCTGCAAGCTGCATTCAACGTAACCTTGTCATTTTCATTTTCA
TTGATTATTATTGCAATGCGCGGCTTCGTTTAATTTACTCTAAC
CTAAGTCAATGCTTGAATGAGCAGAGTTCGAAGGCGGTCCTG
GATCCTATGCTGGTAAGTGGGTTTAACAGAGGGGCCATAATTA
CAGTGTCCAGAGAACAAATGGAAAGGCTGAGCAGGGGTAGAA
TTAAGGGATTCGGAGGGTCTGAGGAGCCACAGCCCTTCAACC
TGCTCTACAGGAACCCCGACTTTTCCAACAACAACGGTGAAAT
TTTCACAGCAGACGCCGCAGATCATCGCGTTTTACGCCGGCT
GAATGTTGGAGTGCAGCTTCTCAACTTAAAGCCGGTAAGCTCA
ATACAGCCAGCCAGAGTTCTAATTAATTAATTAGGACGCTTAC
AATTTAGCATTCAGTATCGTCTGTTTAGGAGGAGATGATTAATA
TTGCATTGGGCAGCGCTCAATGACGGCACCGCATTACGATAC
AAGGTCGACAAGAATTGGCATCGTTAGGAACGGGAGGGGAAT
CCTCGAATTAGTGCGCCCGCAAGAACAAGAACAACAACAACA
ACAACAAGGTCCCACATACCAGAAACTACGGGCCAACCTCAA
CCCCGGCACTGTTTTCCTAACCCGCCCCGGCTACCCTTCCAC
TGTAATTGCCTCTGGCAATGAGGCATTGCAGATATTGTACTTC
GACATTAATTCCCAAGGCAATCGCAGGCAATTCCTCGCAGGT
GAGATGTTCTTCGCGGAATTCAGTTTTTTCAAATTTCGTTAGTG
ATAATAGTAATACCAAATACCCAATGAACGCCATCGCAGGAAG
GAGCAATGTGTTGAGATATCTGCC 

GGCAGAUUUGGCUUUAUACGUCACAGGA
GGUUUGCAUUGUACAGUAAACAUGCCUG
CUUGUGAAUGAAUGAAAUCGAUUGUGAU
UGUGAUUGUGACUGUGACAUUCCACAGG
AAGAGGAAGGGUUGCGUUUGUUCAUGAA
GAGAGACUGGUAGAAAGGCAGCUGCGGG
ACGGAGAUGUGUACGCAAUUGCUGCAGG
UAUACCGUUUUAUAUUCUCAACACGGAU
GACAGUCGGCGCCUUUUCAUUCACUGUC
UCCUGCGCACGCAGUGCUCUACUACCGG
ACUCUAUGAGGUACUCAUUCACACUCACU
CACUGCACUAGUGCUGAAUGAAUCUGAA
CUAACCGUGUACCGUUUGGGCAUGACAG
UCGUUUUACGUGGUGGGAGGCCGCAAUC
CGCAGAAUGUUUUGUCCCAAUUCAGCGA
GGACGUUCUGCAAGCUGCAUUCAACGUA
ACCUUGUCAUUUUCAUUUUCAUUGAUUA
UUAUUGCAAUGCGCGGCUUCGUUUAAUU
UACUCUAACCUAAGUCAAUGCUUGAAUGA
GCAGAGUUCGAAGGCGGUCCUGGAUCCU
AUGCUGGUAAGUGGGUUUAACAGAGGGG
CCAUAAUUACAGUGUCCAGAGAACAAAUG
GAAAGGCUGAGCAGGGGUAGAAUUAAGG
GAUUCGGAGGGUCUGAGGAGCCACAGCC
CUUCAACCUGCUCUACAGGAACCCCGAC
UUUUCCAACAACAACGGUGAAAUUUUCAC
AGCAGACGCCGCAGAUCAUCGCGUUUUA
CGCCGGCUGAAUGUUGGAGUGCAGCUUC
UCAACUUAAAGCCGGUAAGCUCAAUACAG
CCAGCCAGAGUUCUAAUUAAUUAAUUAGG
ACGCUUACAAUUUAGCAUUCAGUAUCGU
CUGUUUAGGAGGAGAUGAUUAAUAUUGC
AUUGGGCAGCGCUCAAUGACGGCACCGC
AUUACGAUACAAGGUCGACAAGAAUUGG
CAUCGUUAGGAACGGGAGGGGAAUCCUC
GAAUUAGUGCGCCCGCAAGAACAAGAACA
ACAACAACAACAACAAGGUCCCACAUACC
AGAAACUACGGGCCAACCUCAACCCCGG
CACUGUUUUCCUAACCCGCCCCGGCUAC
CCUUCCACUGUAAUUGCCUCUGGCAAUG
AGGCAUUGCAGAUAUUGUACUUCGACAU 
 

GRFGFIRHRRFALYSKHACL.
MNEIDCDCDCDCDIPQEEEG
LRLFMKRDW.KGSCGTEMCT
QLLQVYRFIFSTRMTVGAFSF
TVSCARSALLPDSMRYSFTL
THCTSAE.I.TNRVPFGHDSRF
TWWEAAIRRMFCPNSARTF
CKLHST.PCHFHFH.LLLQCA
ASFNLL.PKSMLE.AEFEGGP
GSYAGKWV.QRGHNYSVQR
TNGKAEQG.N.GIRRV.GATAL
QPALQEPRLFQQQR.NFHSR
RRRSSRFTPAECWSAASQL
KAGKLNTASQSSN.LIRTLTI.H
SVSSV.EEMINIALGSAQ.RHR
ITIQGRQELASLGTGGESSN.
CARKNKNNNNNNKVPHTRN
YGPTSTPALFS.PAPATLPL.L
PLAMRHCRYCTSTLIPKAIAG
NSSQVRCSSRNSVFSNFVSD
NSNTKYPMNAIAGRSNVLRY
L 
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  UAAUUCCCAAGGCAAUCGCAGGCAAUUC
CUCGCAGGUGAGAUGUUCUUCGCGGAAU
UCAGUUUUUUCAAAUUUCGUUAGUGAUA
AUAGUAAUACCAAAUACCCAAUGAACGCC
AUCGCAGGAAGGAGCAAUGUGUUGAGAU
AUCUGCC 

 

6469914|gb|AF113
059.1| Herrania 
nycterodendron 
vicilin (vic) gene, 
partial cds 
 

TGAAGAGGGCAACTTCAAGATCCTCCAGAGGTTTGCTGAGAA
CTCTAGTCCACTCAAGGGCATCAACGATTACCGCTTCGCCATT
TTCGAAGCAAATCCCAACACTTTTGTTCTTCCACACCACTCTGA
TGCTGAGGCAATTTACTTCGTGACAAAGGGTAAATTCTCTTCC
CTTTTGAACAAAATTTTGCGGCTTTTTTCACCAAATCATCATTG
ATTGAAAACATGGTAAATTATTTCTGTGTCAGGAAAGGGGACA
ATTACGTTTGTGACTGATGAAAACAAGGAGTCCTATAATGTAC
AGCGTGGAACCGTAGTCAGCGTTCCTGCAGGATGCACTGTTT
ACGTGGTTAACCAAGACAAACAAGAGAAGCTAACCATAGCCGT
GCTCGCCCTGCCTGTTAATACTCCTGGCAAATATGAGGTTTTC
TACTTTAACATTTATTTATTATAAGTTTCTACATATCCTTGATGT
CTTGGTTAGTTTATTGACCACGTACTTATAATTGCTGCAGGTGT
TCTTCCCCGCTGGAAATAATAAACCTGAGTCATATTACAGAGC
CTTCAGCTGTGAAGTTCTTGAGGCCGTCTTCAATGTAAATGGT
TCTCTGACTAGCTATGAATCAATTTTTTGTTTTTACTTTCTCTTG
TCTTTTACTTATTTATTTATTTATTCATTTTTATCTCGTTTGTTAG
ACACAAAGAGAGAAGCTGGAGAAGATCTTTGAGGAACAGAGA
GGGCAGGAGGGGCAGCAGGGTATGTTCCGGAGAGCCAAACC
AGAGCAGATAAGAGCAATGAGCCAACAAGCTACTTCGCCAGG
GCAGAGAGGCGGGGAGAGTCTTGCCGTCAATCTATTTAGCCA
ATCGCCTGTCTACTCCAACCGAAACGGACGCTTCTTTGAGGTT
TGTCCTACTGAGGCCTTCAGTCAATTTCAGAACATGGATGTCG
CTGTTGCAGCCATCAAACTGAATCCGGTACTTAAAATCAAATG
ATTTTTTTCAATAATTTCATTAAAATCTTTCTCTTGTGTACTCAT
ACTACTGCCAGATTAGCTTCATGAATGCATGCTCATGAATCCT
TTTGCAGGGAGCAATATTTGTGCCA 

UGAAGAGGGCAACUUCAAGAUCCUCCAG
AGGUUUGCUGAGAACUCUAGUCCACUCA
AGGGCAUCAACGAUUACCGCUUCGCCAU
UUUCGAAGCAAAUCCCAACACUUUUGUUC
UUCCACACCACUCUGAUGCUGAGGCAAU
UUACUUCGUGACAAAGGGUAAAUUCUCU
UCCCUUUUGAACAAAAUUUUGCGGCUUU
UUUCACCAAAUCAUCAUUGAUUGAAAACA
UGGUAAAUUAUUUCUGUGUCAGGAAAGG
GGACAAUUACGUUUGUGACUGAUGAAAA
CAAGGAGUCCUAUAAUGUACAGCGUGGA
ACCGUAGUCAGCGUUCCUGCAGGAUGCA
CUGUUUACGUGGUUAACCAAGACAAACAA
GAGAAGCUAACCAUAGCCGUGCUCGCCC
UGCCUGUUAAUACUCCUGGCAAAUAUGA
GGUUUUCUACUUUAACAUUUAUUUAUUAU
AAGUUUCUACAUAUCCUUGAUGUCUUGG
UUAGUUUAUUGACCACGUACUUAUAAUU
GCUGCAGGUGUUCUUCCCCGCUGGAAAU
AAUAAACCUGAGUCAUAUUACAGAGCCUU
CAGCUGUGAAGUUCUUGAGGCCGUCUUC
AAUGUAAAUGGUUCUCUGACUAGCUAUG
AAUCAAUUUUUUGUUUUUACUUUCUCUU
GUCUUUUACUUAUUUAUUUAUUUAUUCAU
UUUUAUCUCGUUUGUUAGACACAAAGAG
AGAAGCUGGAGAAGAUCUUUGAGGAACA
GAGAGGGCAGGAGGGGCAGCAGGGUAU
GUUCCGGAGAGCCAAACCAGAGCAGAUA
AGAGCAAUGAGCCAACAAGCUACUUCGC
CAGGGCAGAGAGGCGGGGAGAGUCUUGC
CGUCAAUCUAUUUAGCCAAUCGCCUGUC
UACUCCAACCGAAACGGACGCUUCUUUG
AGGUUUGUCCUACUGAGGCCUUCAGUCA
AUUUCAGAACAUGGAUGUCGCUGUUGCA
GCCAUCAAACUGAAUCCGGUACUUAAAAU
CAAAUGAUUUUUUUCAAUAAUUUCAUUAA
AAUCUUUCUCUUGUGUACUCAUACUACU
GCCAGAUUAGCUUCAUGAAUGCAUGCUC
AUGAAUCCUUUUGCAGGGAGCAAUAUUU
GUGCCA 

.RGQLQDPPEVC.EL.STQGH
QRLPLRHFRSKSQHFCSSTP
L.C.GNLLRDKG.ILFPFEQNF
AAFFTKSSLIENMVNYFCVRK
GDNYVCD..KQGVL.CTAWNR
SQRSCRMHCLRG.PRQTREA
NHSRARPAC.YSWQI.GFLL.H
LFIISFYISLMSWLVY.PRTYN
CCRCSSPLEIINLSHITEPSAV
KFLRPSSM.MVL.LAMNQFFV
FTFSCLLLIYLFIHFYLVC.TQR
EKLEKIFEEQRGQEGQQGMF
RRAKPEQIRAMSQQATSPG
QRGGESLAVNLFSQSPVYSN
RNGRFFEVCPTEAFSQFQN
MDVAVAAIKLNPVLKIK.FFSII
SLKSFSCVLILLPD.LHECMLM
NPFAGSNICA 

 
 
Codons analysis 
Targeted amino acid’s codons: 
Asparagine or Aspartic acid (Asn) D : AAC, AAT, GAC, GAT 
Glutamine (Gln) Q  : CAA, CAG 
Arginine (Arg) R   : AGA, AGG, CGA, CGC, CGG, CGT 
Proline (Pro) P   : CCA, CCC, CCG, CCT 

Following equation was used to find the Occurrence ration of Codons Amino 
acids: 

Codon Amino acid occurence ratio =
No. of Codon Amino acid 

𝑇𝑜𝑡𝑙𝑎 𝑛𝑜. 𝑜𝑓 𝑛𝑢𝑐𝑙𝑒𝑜𝑡𝑖𝑑𝑒𝑠
𝑋 100 

 
Table-2 Occurrence nature of gene codons in DNA sequence of Vicilin genes of studied plant species 

Gene Codon No. of codons Occurrence ratio (in %) No. of nucleotide Plant species 

A
sp

ar
ag

in
e 

or
 A

sp
ar

tic
 a

ci
d 

(A
sn

) 

AAT 31 2.81% 1102 Abroma angusta Vicilin gene, partial cds 

46 2.33% 1973 Solanum lycopersicum Vicilin gene 

99 2.98% 3317 Theobroma cacao vicilin 

45 5.14% 875 Pisum sativum vclc gene vicilin 

260 4.88% 5327 Vicia faba Vicilin gene 

176 4.15% 4239 Pea Vicilin gene 

40 3.06% 1304 Z. furfuracea gene for vicilin 

30 2.71% 1105 Herrania nycterodendron vicilin 

AAC 24 2.17% 1102 Abroma angusta Vicilin gene, partial cds 

64 3.24% 1973 Solanum lycopersicum Vicilin gene 

59 1.77% 3317 Theobroma cacao vicilin 

12 1.37% 875 Pisum sativum vclc gene vicilin 

110 2.06% 5327 Vicia faba Vicilin gene 

82 1.94% 4239 Pea Vicilin gene 

28 2.14% 1304 Z. furfuracea gene for vicilin 

20 1.80% 1105 Herrania nycterodendron vicilin 

GAC 9 0.81% 1102 Abroma angusta Vicilin gene, partial cds 

19 0.96% 1973 Solanum lycopersicum Vicilin gene 
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  30 0.90% 3317 Theobroma cacao vicilin 

8 0.91% 875 Pisum sativum vclc gene vicilin 

32 0.60% 5327 Vicia faba Vicilin gene 

30 0.70% 4239 Pea Vicilin gene 

14 1.07% 1304 Z. furfuracea gene for vicilin 

8 0.72% 1105 Herrania nycterodendron vicilin 

 GAT 9 0.81% 1102 Abroma angusta Vicilin gene, partial cds 

32 1.62% 1973 Solanum lycopersicum Vicilin gene 

40 1.20% 3317 Theobroma cacao vicilin 

13 1.48% 875 Pisum sativum vclc gene vicilin 

81 1.52% 5327 Vicia faba Vicilin gene 

66 1.55% 4239 Pea Vicilin gene 

17 1.30% 1304 Z. furfuracea gene for vicilin 

12 1.08% 1105 Herrania nycterodendron vicilin 

G
lu

ta
m

in
e 

(G
ln

) 

CAA 35 3.17% 1102 Abroma angusta Vicilin gene, partial cds 

81 4.10% 1973 Solanum lycopersicum Vicilin gene 

112 3.37% 3317 Theobroma cacao vicilin 

21 2.4% 875 Pisum sativum vclc gene vicilin 

162 3.04% 5327 Vicia faba Vicilin gene 

112 2.64% 4239 Pea Vicilin gene 

37 2.83% 1304 Z. furfuracea gene for vicilin 

31 2.80% 1105 Herrania nycterodendron vicilin 

CAG 17 1.54% 1102 Abroma angusta Vicilin gene, partial cds 

33 1.67% 1973 Solanum lycopersicum Vicilin gene 

69 2.08% 3317 Theobroma cacao vicilin 

1 0.11% 875 Pisum sativum vclc gene vicilin 

42 0.78% 5327 Vicia faba Vicilin gene 

35 0.82% 4239 Pea Vicilin gene 

33 2.53% 1304 Z. furfuracea gene for vicilin 

21 1.90% 1105 Herrania nycterodendron vicilin 

A
rg

in
in

e 
(A

rg
) 

AGA 23 2.08% 1102 Abroma angusta Vicilin gene, partial cds 

65 3.29% 1973 Solanum lycopersicum Vicilin gene 

90 2.71% 3317 Theobroma cacao vicilin 

13 1.48% 875 Pisum sativum vclc gene vicilin 

110 2.06% 5327 Vicia faba Vicilin gene 

84 1.98% 4239 Pea Vicilin gene 

22 1.68% 1304 Z. furfuracea gene for vicilin 

21 1.90% 1105 Herrania nycterodendron vicilin 

AGG 16 1.45% 1102 Abroma angusta Vicilin gene, partial cds 

43 2.17% 1973 Solanum lycopersicum Vicilin gene 

54 1.62% 3317 Theobroma cacao vicilin 

2 0.22% 875 Pisum sativum vclc gene vicilin 

48 0.90% 5327 Vicia faba Vicilin gene 

43 1.01% 4239 Pea Vicilin gene 

31 2.37% 1304 Z. furfuracea gene for vicilin 

22 1.99% 1105 Herrania nycterodendron vicilin 

CGA 4 0.36% 1102 Abroma angusta Vicilin gene, partial cds 

22 1.11% 1973 Solanum lycopersicum Vicilin gene 

21 0.63% 3317 Theobroma cacao vicilin 

2 0.22% 875 Pisum sativum vclc gene vicilin 

26 0.48% 5327 Vicia faba Vicilin gene 

16 0.37% 4239 Pea Vicilin gene 

8 0.61% 1304 Z. furfuracea gene for vicilin 

3 0.27% 1105 Herrania nycterodendron vicilin 

CGC 5 0.45% 1102 Abroma angusta Vicilin gene, partial cds 

8 0.40% 1973 Solanum lycopersicum Vicilin gene 

22 0.66 3317 Theobroma cacao vicilin 

- - 875 Pisum sativum vclc gene vicilin 

12 0.22% 5327 Vicia faba Vicilin gene 

6 0.14% 4239 Pea Vicilin gene 

22 1.68% 1304 Z. furfuracea gene for vicilin 

8 0.72% 1105 Herrania nycterodendron vicilin 

CGG 6 0.54% 1102 Abroma angusta Vicilin gene, partial cds 

8 0.40% 1973 Solanum lycopersicum Vicilin gene 

13 0.39% 3317 Theobroma cacao vicilin 

3 0.34% 875 Pisum sativum vclc gene vicilin 

8 0.15% 5327 Vicia faba Vicilin gene 

8 0.18% 4239 Pea Vicilin gene 

17 1.30 1304 Z. furfuracea gene for vicilin 

5 0.45% 1105 Herrania nycterodendron vicilin 

CGT 5 0.45% 1102 Abroma angusta Vicilin gene, partial cds 

16 0.81% 1973 Solanum lycopersicum Vicilin gene 

26 0.78% 3317 Theobroma cacao vicilin 

3 0.34% 875 Pisum sativum vclc gene vicilin 
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  24 0.45% 5327 Vicia faba Vicilin gene 

10 0.23% 4239 Pea Vicilin gene 

14 1.07% 1304 Z. furfuracea gene for vicilin 

11 0.99% 1105 Herrania nycterodendron vicilin 

Pr
ol

in
e 

(P
ro

) 

CCA 21 1.90% 1102 Abroma angusta Vicilin gene, partial cds 

28 1.41% 1973 Solanum lycopersicum Vicilin gene 

54 1.62% 3317 Theobroma cacao vicilin 

11 1.25% 875 Pisum sativum vclc gene vicilin 

63 1.18% 5327 Vicia faba Vicilin gene 

41 0.96% 4239 Pea Vicilin gene 

16 1.22% 1304 Z. furfuracea gene for vicilin 

19 1.71% 1105 Herrania nycterodendron vicilin 

CCC 8 0.72% 1102 Abroma angusta Vicilin gene, partial cds 

9 0.45% 1973 Solanum lycopersicum Vicilin gene 

20 0.60% 3317 Theobroma cacao vicilin 

2 0.22% 875 Pisum sativum vclc gene vicilin 

15 0.28% 5327 Vicia faba Vicilin gene 

11 0.25% 4239 Pea Vicilin gene 

11 0.84% 1304 Z. furfuracea gene for vicilin 

4 0.36% 1105 Herrania nycterodendron vicilin 

CCG 9 0.81% 1102 Abroma angusta Vicilin gene, partial cds 

10 0.50% 1973 Solanum lycopersicum Vicilin gene 

16 0.48% 3317 Theobroma cacao vicilin 

2 0.22% 875 Pisum sativum vclc gene vicilin 

14 0.26% 5327 Vicia faba Vicilin gene 

8 0.18% 4239 Pea Vicilin gene 

15 1.15% 1304 Z. furfuracea gene for vicilin 

9 0.81% 1105 Herrania nycterodendron vicilin 

CCT 13 1.17% 1102 Abroma angusta Vicilin gene, partial cds 

24 1.21% 1973 Solanum lycopersicum Vicilin gene 

47 1.41% 3317 Theobroma cacao vicilin 

5 0.57% 875 Pisum sativum vclc gene vicilin 

43 0.80% 5327 Vicia faba Vicilin gene 

31 0.73% 4239 Pea Vicilin gene 

15 1.15% 1304 Z. furfuracea gene for vicilin 

14 1.26% 1105 Herrania nycterodendron vicilin 

 
 

 
A 

 

 
B 

 
C 

 

 
D

Fig-2 Composition detail of Protein amino acids: (A). Agrinine (Arg), (B). Asparagine (Asn), (C). Glutamine (Gln), (D). Proline (Pro) in Vicilin genes of studied 
plant species. 
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Table-3 Physicochemical composition detail of studied Vicilin gene sequences of various plant species 
Plant Vicilin gene No. of  (+) charge 

(K,R,H) 
No. of ( - ) charge 

(D,E) 
Grand average of 

hydropathicity 
No. of Stop 

codons 
Total No. of Amino acid (excluding 

stop codons) 

Abroma angusta 43(Arg + Lys) 15 (Asp + Glu) -0.243 28 337 

Solanum lycopersicum 89 (Arg + Lys) 82 (Asp + Glu) -0.826 7 650 

Theobroma cacao 132 (Arg + Lys) 90 (Asp + Glu) -0.391 33 1072 

Pisum sativum 20 (Arg + Lys) 12 (Asp + Glu) 0.397 22 269 

Vicia faba 204 (Arg + Lys) 103 (Asp + Glu) 0.004 109 1666 

Pea 170 (Arg + Lys) 67 (Asp + Glu) 0.052 100 1313 

Z. furfuracea 52 (Arg + Lys) 26 (Asp + Glu) -0.433 20 414 

Herrania nycterodendron 38  (Arg + Lys) 23 (Asp + Glu) -0.055 19 349 

 
 

Table-4 Properties detail in studied Vicilin gene sequences 
Plant Vicilin gene Aliphatic 

(l ) residues 
(I, V, L) 

Aromatic (@) 
residues 
(Y,H,W,F) 

Hydrophobic  
(h) residues 

(W, F, Y, M, L, 
I, V, A, C, T, H) 

Alcohol (o) 
residues  

(S, T) 
 

Polar (p) 
residues (D, E, 
H, K, N, Q, R, S, 

T) 
 

Tiny (t) 
residues (A, 

G, C, S) 
 

Small (s) 
residues (A, 
G, C, S, V, N, 

D, T, P) 
 

Bulky 
(b) residues 
(E, F, I, K, L, 
M, Q, R, W, 

Y) 

Charged (C) 
(D,E,K,R,H) 

 

Abroma angusta 20.27% 12.87% 38.35% 15.34% 45.20% 23.56% 44.65% 44.65% 18.90% 

Solanum lycopersicum 17.04% 11.87% 39.42% 9.13% 130.59% 20.39% 41.24% 87.51% 33.18% 

Theobroma cacao 20.09% 13.66% 47.33% 12.48% 48.68% 20.45% 41.71% 52.03% 23.34% 

Pisum sativum 29.55% 21.64% 60.48% 9.27% 38.48% 12.71% 33.33% 89.69% 16.83% 

Vicia faba 25.52% 15.54% 52.39% 13.01% 44.16% 15.04% 36.61% 54.64% 19.88% 

Pea 24.55% 18.89% 54.49% 12.88% 42.32% 15.64% 30.04% 52.20% 20.45% 

Z. furfuracea 14.74% 11.75% 47.00% 16.12% 51.84% 27.64% 53.91% 42.39% 25.34% 

Herrania nycterodendron 19.83% 13.58% 49.18% 11.95% 41.84% 23.09% 41.84% 50.54% 19.02% 

 
 

 

 
Fig-3 GC contents partial detail of Vicilin genes of various plant species 
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Phylogenetic analysis 

 
Fig-4 Phylogenetic tree of studied Vicilin genes of studied plant species 

 

 
Fig-5 Amino acid composition chart 

 
Discussion 
The Vicilin genes are responsible for letting anti-decay activities in plant especially 
in seeds. But the amino acids developing this nature is not clearly specified till 

time. Vicilin gense are major source for the supply of Nitrogen (N). The conducted 
study will put a possible assumption upon the codon amino acids responsible for 
creating anti-decay conditions.  Nitrogen is an indispensable element requires by 
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all living organisms and the element is ingredient into amino acids [17-18].    
Asparagine (N) promotes nitrogen cycle in plant vegetative organs during the 
stress conditions. Asparagine along with Glutamine Q (Gln) plays an important 
role to transport and storage of nitrogen element from the source [19].   Because 
of high ingredient ratios of nitrogen/carbon and stability, the Asparagine is 
considered as an optimal nitrogen transport and reserve compound [20].   The 
Vicilin gene are anti-decay in nature, the reason behind this is the presence of 
amide source amino acids such as Asparagine. It helps plant to rejuvenate even 
during the stress conditions by generating nitrogen cycle leading more towards the 
biosynthesis activities. This intrinsically benefits the plant seeds to remain raw and 
alive.  Though the retrieved nucleotides in Vicilin genes of Pisum sativum from the 
gene bank has less nucleotides of 875 but the Bioinformatics analysis has hinted 
upon a fact, that massive sequence of the Pisum sativum devoid of stop codons 
can be durable source to generate anti-decay Vicilin gene.  
According to the studied results of hydropathicity [Table-3], Vicilin genes in Pisum 
sativum has formed maximum grand average hydropathicity with 0.397, as 
compare to the other studied Vicilin genes of respective plant species. However, 
in Pisum sativum the hydrophobic (h) amino acids ratio is highest among all the 
Vicilin genes of species with 60% [Table-4], which could lead towards the 
formation of less interactive nature of amino acids with hydrogen bond and thus 
form non-binding protein. Since the hydrophobic amino acids are considered to be 
non interactive with H2O hydrogen bond. The interactive natures of polar or 
hydrophilic residues are found to be 38.48%. The Glutamine Q (Gln) was 
analyzed more in Solanum lycopersicum with 10.6%. followed by 7.6% 
Theobroma cacao, 6.6% Herrania nycterodendron, 4.7% Vicia faba, 4.5% Pisum 
sativum, Abroma angusta, 4.3% Z. furfuracea and 3.7% in Pea Vicilin. It is very 
interesting to notice that lowest grand average of hydropathicity is found in 
Solanum lycopersicum with -0.826% [Table-3]  but the composition of polar or 
hydrophilic residues are high [Table-4] with 130.59%. Only a docking methodology 
may figure out whether the protein amino acids are binding in nature or not.  
Being anti-decay in nature, the Vicilin gene must go by an adverse situation during 
the storage pattern, to cope such condition; the gene must contain a specific 
protein, which can promote tolerance characteristics.  Proline P (Pro) is such a 
protein amino acid which will give tolerance ability from certain adverse 
environmental conditions. The study also held an analysis for an understanding a 
distributions patterns of Proline in various Vicilin genes.  It was found that Vicilin 
gene of Herrania nycterodendron contains more Proline proteins with 5.2%. In 
abroma angusta 5.0%, 4.6% in Z. furfuracea and Theobroma cacao, 3.7% 
Solanum lycopersicum, 2.9% Vicia faba and 1.9% in Pisum sativum and Pea 
Vicilin. 
The major storage protein Asparagine (N) found to be content more in Abroma 
angusta with 7.4% followed by 7.3% Vicia faba, 6.5% Z. furfuracea, 6.0% Pea 
vicilin, 5.7% Theobroma cacao, 5.5% Solanum lycopersicum, 4.9% Herrania 
nycterodendron.  Asparagine regulates biosynthesis activities, as it contains α-
amino acids that promotes biosynthesis. The study indicated that the occurrence 
ratio of Asparagine in Abroma angusta and Vicia faba belonging to Fabaceae 
family, are somewhat similar. This shows that the Asparagine protein which 
promotes maximum rates of biosynthesis by transporting and storing important 
Nitrogen elements, happen to be found durably more in plants belonging to 
Fabaceae family. To adhere process of biosynthesis an active mechanism of 
Nitrogen is necessary which is performed by another important protein Arginine R 
(Arg). The Arginine is a polar or positively charged (cation) amino acid. It is 
located in the active centric portion of protein. It helps to maintain overall charge 
particles in balance form for protein.  While studying the occurrence nature of 
Arginine protein within the studied Vicilin gene sequences of respective plant 
species, it was noted that Vicilin gene sequence of Abroma angusta was found to 
be dominated with 9.5%. Z. furfuracea Vicilin gene has 9.2%, followed by 8.5% 
Solanum lycopersicum, 7.2% Theobroma cacao, 7.2% Herrania nycterodendron, 
6.6%  Theobroma cacao, 5.7%  Pea vicilin, 4.9%  Vicia faba and 2.6%  Pisum 
sativum. The efficiency of protein depends upon the binding property of proteins. 
Which is related with the interaction nature with hydrogen bond and proteins. 
Understanding the hydropathicity of specific amino acids it is found that amino 

acids with high polar ratio has maximum chances to exhibits interaction with 
hydrogen bond.  According to the report of property detail in studied Vicilin genes 
[Table-4], Solanum lycopersicum Vicilin genes isolated from seed with 103.59% 
composition ratio formed a highest ratio of polar amino acids as compared to other 
species Vicilin genes. With composition ratio of 51.84% Vicilin gene of Z. 
furfuracea was found to be second highest polar amino acids Vicilin genes. This 
reflected upon the potential binding nature of proteins within certain species. 
Understanding the results of hydropaticity, it was found that Vicilin gene of 
Abroma angusta and Z. furfuraceae with 9.5% and 9.2% composition ratio of polar 
(-) residues respectively, the perception of protein-protein interaction is high in 
these two genes.  
The phyloegentic study shows that the four plant species Vicilin gene are close 
relative to each other i.e. Pisum sativum and Vicia faba with a distance of 0.4126 
(Pisum sativum) to 0.2507 (Vicia faba), but they originates from a common 
ancestor which is originated at distance of 0.4272. It is very interesting to notice 
that both species belongs to same Fabaceae family. The other plant species 
Vicilin genes close to each other were Theobroma cacao with a distance 0.0199  
to  Herrania  nycterodendron Vicilin gene with a distance of 0.04. Its common 
ancestor is originated at 0.0721. It is also found that Vicia faba and Abroma 
angusta is not close relative. The only plant species Vicilin gene with no relative to 
other Vicilin genes species is Z. furfuracea gene. 
With findings of two close plant species Vicilin genes of Pisum sativum and Vicia 
faba, belonging to common family, the study created an assumption of probability 
of ingredients source of Vicilin genes specifically in plants belonging to family 
Fabaceae.  In case of other two relative plant gene species the assumption cannot 
be pertained due to their respective families. As Theobroma cacao belongs to 
Malvaceae family while Herrania nycterodendron belongs to family Byttneriaceae. 
 
Conclusion 
The study found that Vicilin genes in Pisum sativum is more durable to form anti-
decay nature genes than other plant species but at the same time the durable 
nature depend upon the stop codons diversity in gene.  Among the studied plants 
secreting Vicilin genes; Pisum sativum and Vicia faba are very close relative and it 
was also found that both of these species belongs to Fabaceae family. It also 
provides an assumption and possibility of Vicilin gene ingredients in species of 
Fabaceae family. However, the highest composition of hydrophobic residues of 
amino acids in Solanum lycopersicum Vicilin gene has also put on a light that in 
this protein the water hydrogen binding capacity is less.  The polar amino acid 
Arginine R was  recorded more in Vicilin genes of Abroma angusta and Z. 
furfuraceae with 9.5% and 9.2% respectively. The Abroma angusta Vicilin genes 
is found to be the most efficient plant species in respect to the constituent of major 
storage protein amino acids Asparagine D (Asn), Arginine R (Arg) and Proline P 
(Pro), while Glutamine Q (Gln) was analyzed more in Vicilin gene of Solanum 
lycopersicum. 
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