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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 retrigved 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 Viciin 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 H20. 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,

N

and Proline. And also to find out the plant family that exhibits the most dominant status for the ingredients of Vicilin genes.
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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 H20 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
H20 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 H20 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]. Asa
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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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.

MaterialsandMethods

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).

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:/fwww.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 Viciin genes, and their
Hydropathicity, Bicinformatics 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.
mRNA (Codons encoded)

Gene Ascension
No.
|6469858|gb|AF113
031.1| Abroma
angusta Vicilin
gene, partial cds

Protein

STSPSEVCSEVPST.GH..LP
LGHVRSKSEHFCSPTPLFRV
NLLCBKR.ILFSS. TNFGRLYH
LIRPNKPFTKNMVTSFCVRKG
NHVCES. KERVL.FRAWNC
CBNSCWKHCVLG
HSRASTAC.YP .
NINFPNIFYLNLEA SLRLAINP
GLYNCCRNSSLLEVEILSHIS

TCCGAGTCAARTTACTTTG CGGTABMMTCTCTTTTCC | AGCAAAUCCCEABACUUUUGUUCUCCCAC
TTTGGC C'I'I'TATCACC ACCACUGUGAUUCEBBAGUCAAUUUACUU
TTCTTTCTGTGT

AGCEIJGCTAGCACTGCCTGTT

IT TTCTACTTREAGAT ATTTTCTATCTT
TTRGAAGCTTAGTCTCTT TATTBABCCTGGGC

TTTATEETGCTGCHEAMITCTTCCCTGCTGGAAGTGG

CCTCAGTCATATTTCTCTGTCTTCAGTTSTG TCTTG

TGTTTACTATCTCTCTTGTTCTTTTATTTATCTATTTATTCATTTC

CAT
CCCCTGG CTGA

TGTATTCAANGTATAGTTCTTTEBRBCATGANMATG T

GGACAAUCABBUUGUGAAUCAUGA
GUCCUAUAAUUUBBHGEBEG
UGUUGUGACAAUUCCUGCUGGAAG
CACUGUGUACUUGGUCHEABC
AABBEAAAGCUGACCAUAGCBBIGCUAG
CACUGCCUGUUAARUACCCCUGGCARAUC
UG%UG:UUUCUACUU-AUUAAUU
uuce UUUUCUAUCUUAAUUY
GCUUAGUCUCUUBBECUCGCUAUUBAGC

CUGGGCUUUAUBAUUGCUGBEEBEAAUUC
UUCCCUGCUGGAAGUGGARAUCCUBEBU

LSSV.NS BCIECIVLP NMNE
FCLLSLLFFYLSIYSFLSYYFS

LIRHE s RSSLRGRAGSRG
SGEPSHSH Gl A
NKLLREGREAGENLFSIY.AN

HLSTPTKTBAFLRLVPENSS
NFRT.LSELEH.N.TRYLKPND
FSII..ISFMNLC SILF@GSIFVP
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GTCTCAGTTACAGCAT

CTATTGAGCCAMJCACCTGTCT
G TTTTTTGABECTTGTCCCCAR

ATEAGT
TTTCAANEE]
CCTTTTTC

ATTTGTGCCA

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

ATCGGCCG

ACTCACTATGG
CCTCTCTTTGGTCCTTGTATC

CATCCTCGAMTGG
lGTTGCCTCATCACTG

TCCTT
CTGGT
GCTCTTTGTTT,

| e

TTTTCTAAA

GTGC GTGAAA-GCTTTGTGAGT
GAIIATGTACTACTACT
.GTGGTCTAA-GTTTTA GTTT
AGTATGTATGTATGTTTTGGTGTG G

A

CATCACT, TAAAGTTTTTC
TTTC GCTTTTATTTATCT

TTCCGARMCCT
CGAA

CTCAGTCTTT®E

TCTCTTGT
TTTTGCATCAT

CAUAUUUCUCUGUCUUBBEUUUGARAUU
CUUGHBECUGUAUUCAAUGUAUAGUUCU
UUGACCAUGARAUAUGAAUCAAUUUUGUU
UACUAUCUCUCUUGUUCUUUUAUUUAUC
UAUUUAUUCAUUUCUAUCUUAUUAUUUUUY
CUCUUAUUBEBECACCAAUBBAGAAGUU

GAAGCUCUUUGEBBGGCEBEAGEEEG

GU GUGUA
uuC GCCAAGC G UAR
GCAAUGAWGCUACUUCGCC
Ehe GGEEBEAAGUUGUU
UUCAAUCUAUUGAGCCAAUCACCUGUCCA

cucc-cmceouuuuuue
CUUGUCC UUCAAGC
UGACUGUCUBEBUU
AAAUUGEABCEEBUAUUUG

AUGAAUUUGUGCUGAUCAAUCCUUUUUR

GAUCAAUAUUUGUGCCA
AULC-KKUUGAUCAUCACUAAAAUAC
AAUAUAAAGUUUUUCACUCACUAUGGCAA
UUUUCACAABEBCAAAGCUUUUAUUUAUC

UUCUUCUUGAUCCUCUCUUUGGUCCUUG

UCUUUBBBIGUUGCCUCAUC
ACUGUGAUGGUGAAGCCAUUUAUGUEEN
U uccuu

UuG GHEEHUGUAAUBRERUUGU

UUGCUGGUUCAAAUGUCUACUUGCUC.

GCUCUUUGUUU

GCUCGCUAAGUC-CAAUGCCCC
UGGARAUUUGEBBBAAUACUUUAGUG

GEBECCAAAAUCCUGAAUCCUUCU
GCAUUTUAUCCUGGAGUC
UGCUUUCAAURAGCC GAUAAGUU
BAGHEEBCUAUUUGGAC
GCAA

GGAUAAUAAUCAAAGCUAGUG
CGCCUCGC

GURSRUUUGGA|
UUCUUUGAAGCAEEBECC U
GCAAUUGHBIBGACUUGGAUGCUGCUG

UUGGUUUCAUG UUAACC UGG
AAUGGUACUACCAUACUA U
CUACAAAAUUGGUUAUGGUCAU

GEAGGCUBBAUUUGARAUGGCAUGUCCU
CAUCUUGGU

CUABABEIUGGUGAUGUGUUGGUA
AUCCCUGCUGGCCAUCCAAUUACCUUUG

IGRIBHH.NTI.SFSLTMAIFTK
PKLLFIFFLILSLVLVSECY]

EKSNNPYLFESERFRSEF
SHGBFRILERFNERSELL
KGIEKYRVAILELEP@SFVLP
HHCBGEAIYVVVKGEGVINIA
NKNSFNLEBKGBVIRLFA
GSNVYLLNKBNNEKLFVYVL
AKSVNAPGNLEEYFSAGGHE
NPESFYRAFSSBILESAFNNP
KLERLFGEHKEGIIIKASE
E@RAISEHASRSTEETRGR
GPFNLMKE PVFES G
FFEARPERYE
GFMNIN GGMVLPYYNTKST
KLVMVIEGNilFEMACPHLG

GHGRERERE
KIRGNL

EAFVPSEKSFVSK E.GSREI
CTTTNVTP.K. MWSKEFYRGF
LBSLVVCMYVLVCNVTFAS
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21910]emb|X62625
1| Theobroma
cacao csv gene for
seed vicilin

GCAUCG(] G GG
UG GGACAABHUCAA
UAUUUGUCUUCAAUUUUGGACUUUGUUU
ucu GUGUABBBUAUGCACAAUG
FUAUG UUGUGCCAAGUGAAANE
GCUUUGUGAGUARAUABBAAUGHEEECU
C GARAUAUGUACUACUACUAAUGU
UCCUUAAAAGUAAAUGUGGUCUAAJ
GUUUUAUNEEEEGUUUUUEEECuUCcUCUU
GUAGUAUGUAUGUAUGUUUUGGUGUGCA
AUGUBABUUUUGCAUCAUA

BRAAAGCTTAGCCTC
CTCTTATCAC

GCATAGCAAN

BATGGTREICAGTAAGTCTCCTTTCATAGTTTTIBICTTCTCTC
TTCTCCTTTCTTTTGETGCTTTGTTCTGGTGTCAG
TGAGHSIIBMICCTCCACAG
CGAIGCGAGTCGGAAGCGAC]

ATAGTABBITATTTCTGTGTC

ST TGTEABTCATG

AGCCCCATTGTCACCTGG

CATGCAGTTACATTCTTTGCATC
TCAABBEBCC

CAGTTCHENTTG

TGCTGC
CATATTAC

UCACUUUAUCEBBBEGAUUAUUUUUCACAR
UUUUCUCCAUUUAAAUCCHEBEAARAUAAA
AAAARAUU [CAAAAUUUGUUCAUAUC
AUAUCCUUGBBBCUCAUCGCCAUGCACG

ACACACAAUUCCCACUCUUUBABUC
UAAGUUCACGCACAABARBAAAAUUA

CACUUCGCUACAUCUAGUUGEBEEUCEE
Bc UUUCAUGGUACCAAUGCUUGU
CEGGACCCUGCC CCABGUGANEEG

AUGUUGEBECUBEAUAGUUUCCCCAUCU

U UUCAAAGUAUUUGUCCUG
UUAAUUUGCACACU!CACCUUGCAUG
UCAAUGUCUUCUAC UGGHEEU
UUGCAUGCAAAAGCUUAGCCUCCGCCUU
CUAUARAU UGCCUCUCUUUGCUCU
UAUCACC UCAAAA
GCAUAGCAAAUAUGGUGAUGABUAAGUC
UCCUUUCAUAGUUUUGAUCUUCUCUCUU
CUCCUUUCUUUUGEBBBIUGCUUUGUUCUG

UCCUUACUAUUUUCC

UCAUUCCARAGUGEAUUEA

UUGC uUccu
UCUCCUCCA
UUACCGCUUGG

GCAAAUCCCEABACUUUU
AUUCUUCCGCACCACUGUGAUGCUGHER
CAAUUUACUUBBEGACABAEGGUARAUUC
ucuucccuuu UUUUGEGGC
UUUUAUCACCAAAUCACCAUUGAUUG

AUAGUAAAUUAUUUCUGUGU-‘mll
GGACAAUUABBUUGUGACUCAUGAA
GUCCUAUAAUGU G

UAGU uccug G
CACUGUUUABBUIGGUUAGCG
CAABEGAAGCUBABCAUAGCUGUGCUCG

CCCUGCCUGUUAAUUCUCCUGGCAAAUA
U UUUUCUACUU.AUUUAUUUAU
UEEAAGUUUCUACAUBAGCUUGAUGUCU
UGGUUAGUCUAUUGACCCUGUACUUAUA
AUUGCUGEBBBUUAUUCUUCCCCGCUGGA
AAUAAU CUGAAUCAUAUWC
CUUBABCUAUGAAGUUCUUGHEEBCEEEC
UUCAAUGUAUAUGGUUCUUUGACUAGCU
AUGAAUCAAUUUUUUGCUUUUUACCUUU
CUCUUGUCUUUUACUUAUUUAUUUAUUU
AUUCAUUUUUAUCUUGUUUGUUNBBCAC
UCUUGG

G GCUGG
GHEEC

SLYPEIIFHNFLHLNFGK KKIT
SKFVHIISLELIAMHANRCTT.
AVBSAECRSLSTRS.LVLEP!
BLNETHS FALTHTIPTL.LN.V
HABEEN.STSSAAKHHHFAT

SSCRSBEEFHGTNACPBPA
E7T RBVASR FPHLKKRI@S!
CPVNLHTRHLACHECLLHVBG

BLHAKA PPPSINTLPLFALITK
KKTRIKSIANMVISKSPFIVLIF
SLLLSFALLCSGVSAYGRKE

i
LBRFAENSPPLKGINBYRLA
MFEANPNTFILPHHCBAEAIY
FVTNGKFSSLSNKILRLLSPN
HH.LKT..ISVSGKGTITFVTHE
NKESYNVERGTVVSVPAGST
VYVVSEBENEEKLTIAVLALPY
NSPGKYEVFYLTFIY.KFLHNL
BVLVSLLTLYL.LL@LFFPAGN
NKPESYYGAFSYEVLETVFN
VYGSLTSYESIFCFLPFSCLLL
IYLFIHFYLVC TRIREKLEEILE
E.IGIA CREBGMFRKA
KPE@RAISBEATSPRHRGG
ERLAINLLSESPVYSNENGE
FFEACPEBFSEFENVBVAVS
AFKLNEVLKIK FFSIISLKFFS
CLLIRLLB.LHEYKLMNPFAGS
HICATLF.GYIRGVCHGRIW
VRSNGLPASLETEPGIPKWK
ARBKR GBWRIPA
GHEISPIVTW RLCSPGRHAVT
FFASKBEPLNAVAFGLNAEN
NERIFLAGRPFFLNHKENTN
VIKFTVKASAY LINWFLFBSI
GKKNLVREVBSEAKELSFGY
PSKLVBNIFNNPBESYFMSF
S GBERRGNPLASILE
FARLF AAASTFVSBMERHY
MB.ISWPM JRGESLLLSCSNL
VFELVNFCNESCYLSKLMN
KEPGNLRFPNTSSPIIKHLLS
NVERWLVSECLAKVPV.IAFL.
SFLYELEFPFSLFT.TKMSYIM
HE@LHEEFNE KAY. TRISFG
[ES.SIIK.KCPFNCKESKVVYL
NVSS
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BEcATGTEEIGCAANANMAAGTTGGCCTATGT,

GAGTTTGCTTTTGTCTTGTTCTRBBCTTGTTTTTG

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

GUAUGUUCEGGAAAGCCA
GCAAUAAGCC
AAGCUACUUCUCE C
GGEBEGACUUGCCAUCAAUCUAUUGAG
CCAAUCGCCUGUCUACUCCAAEBC!
BACGCUUCUUUGHEBBCUUGUCCUG
CUUBBBUCAAUUY UGGAUGUC
GCUGUUUBABCcUUC UGAAUBHEE
UACUUAAAAUCAAAUGAUUUUUUUCAAUA
AUUUCAUUAAAAUUUUUCUCUUGUCUACU
CAUABBACUACUBEBEUUAGCUUCAUGAAU
AUAAGCUCAUGAAUCCUUUUGBEBEGAG
CCAUAUUUGUGCCACACUACAAUUCUAI
CUACAUUBBIEIGGUGUUUGUC
UAUGGGUACGCUCAAAUGGCUUGCCC

AUCAAAUUCACUGUAAAAGCCUCCGCUUA
UUAAUUGAUCAAUUGGUUCUUGUUUGAU

GGCCUCAAUUCUGGACUUUGCCCGCUUG
UUCUAAG‘CUGCUUCCACUUUUGUAU
BAGHECAUG CAUGUAAUGCAAUAA
AUAAGUUGGCCUAUGUAAT
GUUUGCUUUUGUCUUGUUCUBAGCUUGU
UUUUGHABUAGUARABUUUCAAUGURAUG
A GUUGUUAUCUUUCUAAGUUAAUGAA
UAAA-C-GAAUCUC%CCU
AAUACAAGUUCUCCAAUUAUAABEBAUCU
UUUGUCCHAGEBEUBEAUGGCUAGUGUCA

CAAUGUUUAGCCAAAGUACCEEEUUNER
UUGCUURAUUUUUGUBAUCCUUUCUUUA

UUUGGAUGHEBEAAGUUAAUCAAUUAUUAR
AUGAABAUGCCCUUUCAAUUGUAARBAAU
CAAAAGUUGUGUAUUUAAAUGUAUCCUCU
GC

BRICTTGGTGT
ATTAGTTTTAIIGTTTTTATT

TATTACTCCATCTTCTCTTTAC
TATATTTTTTT

BATATTTG T
CTTTG GG TATG
TGT] AAGT TATIATATATTATATTTTTTCTTTTT

TREATATT GTATAGTATATGTAAAGTARACGGHEIAN
T

TTATCAT

ACA GT
GGAGTTATTTGCATGTCTTHBEGCTGGAGCTTGTGTTGTAGEH

IACAABACTTGTTA

TCTCTAGT-TCATT-TCATATA
CACATGGCCG AAGCATCCTCCTTTTCCAT
TCAT TCCACCAC
GTTCTTTTCATTTTGCCACT TTTGTACATTT

TGTTGGTGC

ACACTCAT

CTCACTGTACTTTATTCATCCHEAGCG GTGEERNATT
AGTTTCAAJCAABATGGCTGCTACT GA

GAUCUUGGUGUGAUAARBBAURAUAAUUA
CUAAUAUUABAUUAAUAUUAGUUUUAAAU

GUUUUUAUUAAAAAAUAAUUGUAUGUUUA
UCCUUAUUACUCCAUCUUCUCUUUACUAA

[BAGUAUAUUUUUUUUAAUUG

AUAAAAGUEBEUUAUAAUAUAUAUUAUAU
UUUUUCUUUUUURAUAUAUUARAUAAAGU
AUAGUAUAUGUAAAGU UABAUA
AUBSEUAAAUAAUUARAUGACAUAUAUCU
ACAAUUACAUUUUUAUAUAUUAAGUAUAU
UAUAGUAUAUAUCAAGU UARAU

AUGCACUUCUAAGUGCAAGUUUA
UGGAGUUAUUUGCAUGUCUU
AGCUUGUGUUGUEEBBAUAC
UAARAUUCUCUAGUCAAUUCAUUAAUUCA

UAUACACAUGGC] (CAAUAAUAAAG
CAUCCUCCUUUUCCAU UGUCCAAA

AAUNEEUBEHEUAAUUABAUG UAUG
U UUACAUUUUUCACAUGACAAGUAC
cu

GCUGG
CuuGcU

UUCAUCAAAUUC UCCACCAC
CCAAGUAAUGUUCUUUUCAUUUUGCCAC
UUCAAUUUUGUACAUUUUBABACABBECC
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VYVK TBK..INN.MTYIYNYIFI
Y.VYYSIY@VEG.IBR.LNBVY
VELHFSHBKYKPMHF VEVY
GVICMS.SWSLCCRIBHLLKF
SSEFINSYTHGRR@. SILLFH
VEIHEETKLHHPSNVLFIL
PLEFCTF.HTSICMARHGELL
VHVNYIVLFFISINTLISLYFIHP
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AUAUGCAUGGCACRAGAUGGCCRAGUGU
UGGUGCAUGUUAAUUAUAUAGUUUUAUU
UUUUAUAUCUAUAAAUACACUCAUCUCAC
UGUACUUUAUUCAUC BB GEEACCAAA
GUGHBEUAUUAGUUUCAAUC UGGC
UGCUACUACAAUGA

829146|emb|Y0050
6.1| Vicia faba
Vicilin gene

AAGTCTTCTAT

TATTAAAATEA
TRAGTCATAT

TTACTAGTAAAG

CCATTTT/ejiCCT
1 [ele T
AG TCCACAABBCCTAAGCTTGTTGT
AGTCCTTCTCCTCTT CTTGHEHABEAEC CACA
AN
AT

TTGCTACTCTTTTGCATTC

BECTGTGGTCTTTCCGGEMG
TATATTTTCAGCGABACG

TTTGTC G
GCTAGTG]
m: m

GCATGAGTATTTATAGTTTTGG

THGET
ARITCAARE T
CATAAGTTATT
TTTAAGCTGTATGTGTCG TTATZ‘ETTATGTGTCTACCT

BAGCTAGTE CTACAAGCTTTAARACAANAGT,
CGABCTG TGCASEIGTCG
T TTATCATGGAAAAA

TT
TATTEETTTTATTTGTATTGT
ATATTTATTTCTTATTGGTATTTTTA

TABBMCAARTT TTATTGTATTATTARETEENTTH
CTATHEENIGGA ATAAA I TTTAAAAAGTTTATTT
GTGTTTTAANBEATTTACTGTGTATATC

TTHETG
TGTATATAACAARTAT

CACAC

o
TG

ACTCG TTTTTTCCACAAA

G Ci TATATCATG
TTTA ATA CAGTGCTTG

GTTTTCTTTTIRTATAA

GTTGGTGCATGTTCATTAC
ATCCTTTCACCTC:

CATCCTCCTATTCTT,
] TCCACCACCCAATTATGTTATT
TTCATTTTGCCACCTCAANTTTGTACATTTCAAGACASEIICCAT
c

ATGCATGGHEABATCA
ATEEGTTGTTCTATACCTAT

TTCATTCATCCACATCGAGTAW
TGGCAGCTACCACATTG

TGTTGGG

CCGAIIC

CAABETCTTTTTG GAARACGGTCACATTEIICTTCTCEA
TTEEICAACGATTCCARACTACTTG CTCCAARENT
AC TABBIC TABRBBCTCACACCATATTTCTT

CTTTTGG

AUCCAAUUAAAAUUCWUCUGGU
UUUGAAABRAUUACUUAU GUUUGA
GC-W\UUAUCAAAAUAAGUCUUCU
AUAUG UAUUGGARABUGGGAUAU
GCARAUUAUUAAAARAU UGGAAU
AAAUAUGAUGRAUCAUAUUAAUAURAGUC
AUAUCAAGURAGABBEUAUUUAUBBEUUG
CCUBBEBUUACUAGUAAAGUUAUUUCCAA
UACCAAUAUUCAWCUUGGUGUG
CAAGUGAAUUUY UUUUUCUUUAAG
UUGUGUUGAUACACAAAAGCACUUAUAAU

CAAAAGUGAUUAUAAUCAAUAUCEEBAUU
UGAUGUARAUAAAARACEBUY U
UUCUUACAAUUUAAUUGAUBBEGCAAUGC

UAUUUGACAAAUUAAUUUAUGAAUAUUAA
AGCAAGUAAA-AAW-AU-CA
TGUUUGUCUU GCUCCCCAUU
UUBBEICCUCGCAUGUGGGUGEBHEICUGC
GCCUAAUUUCAAUGGAAUU UAAUUC

UUACUAUACAAAAGUUCAUACAAUAUAGU

GAUCAABEABRAGUCCACARREBCCUAAGCU
UGUUGUUGAUUCEABUCCUUCUCCUCUU
UBBBUCUUG CCAABBCACAAUR

UCUCAAAUGAGUBEBEBUGAUAUUGCUA
CUCUUUUGCAUUCUUUAUCUCCARAGCU
UUCGCGCA‘JACAAAUUGUACCU
UUUGCAAUC UCAAUUGUGAUC
B8lCcuUUCUCACGCUAAUUCAUUUGERE

UCUUUAUCUUCAAAUGAUCCCUUUCAUUC
AUUAUCUCU CUUCGCUUGACUG

CAAUCACUUCUUG CUUAC
AGCUUCAAAUCEABCAUUCAUCUUGG
ACABBGCUGUGGUCUUUCEBBAUG

CCCCUAUARAUCUABRBCCUAUAUUUY
CWAAUCGGACGGUAC
UUUGUCUBEBUGGUACCCCAABE
UCAUUACAAUGUAAUGCUAGUG
UGCAUNEEUUGGHEEBEUUGCAAAUGA
GCAAAUAUBEIBUUAAUUUGAUGGUA
UCAUCAAGUUAUGAAUGAUGCAUGCAUG
AGUAUUUAUAGUUUUGGHEAGUUUBEBEBGC
AAA CAAAUUCAAAAUUAAAAUAAU
uug UUGACCAAUCAAUBBBUAUG
UGUEEACAUUUARAUBBEAUGUGUCEAG
ACAUAAGUUAUUUUUAAGCUGUAUGUGU
.CUUAUGUG UUAUGUGUCUACCU
CUAGUC CUACAAGCUUUAABAG
AAUAGUABRAUGUGUBBACCUGAARAUUGC
ABBEGU ARAUUUAABBAAUUAUCA
AAUUAAUUUBABUUAUCAUGGAAAARRUA
CAAAAAUAAUUUUUABEBUUUAUAUCUUU
AUAUAAAUUUAUAUAUUAUGUAUAUAAUA
UAUAUUAAUUGAAUUAUUBAUUUUUAUUU
GUAUUGUAAUGAUUUUUUUUGUGUAUAU
BAGAAUUAUUARUAUAUUUAUUUCUUAUU
GGUAUUUUUAAAUUARAUCAAUUUBEEAA
[BAGUUAUUGUAUUAUUAAAUUAAUUUAAU
CUAUBAUGGAAAABRAUAUAAAAAUAAUUU
UAAAAAGUUUAUUUGUGUUUUAARBEUAU

C
G
A

UUACUGUGUAUAUCAAAUUUAUUUAUUAA
AUUAUUUUCUUCUUGUUUUUAUUUAAUUA

UAAUUUAAUUC UGUUUUAUU
AAUAUUCACACAAAAUAUUUAUUAUUUAA
AAAUAUAAUAUAUACCUUUUUAUCCUAAU

IBLKFEKILVLKNYLSKSLSRS |
YANKSSI. TLLETRICKLLKN
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LSFASGY..SYFEYBYSKEHL
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L.SISTFBVNKKE@LEKFLTI.LIT
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NFNGIRIILTIEKFIEYSBEEN
STNPKLVVBSTPSPL.ILRKTK
ABLISNESLILLLFCILYLESFR
ARTIKLYLLESENINCBPSFS
FICVLYLEMIPFIHYL BTSL
CNHFLNVLHENLIINHSSW
TNLWSFRMKTPINLNPIFSA
ELNRTVPNFV.MVPERNII
T™.C.CVCIBWRLEVKSKYRL
1.WYHEVMNBACMSIYSFGTL
GEKGEIEN.NNLRKLTNESY
CVBILIVCUNT.VIFKLYVSTYV
BLcvyLT sELBALKE. MCRP
ENCTCEKNLKNY@INLTYHG
KNTKIIFKLYIFLIYILCL.YILIEL
LIFICIVMIFFVYITIINIFISYWY
F.IKSLKNLLYY.INLIYNGKNIK
IILKSLFVF.“LCISNLFIKLF
SSCFYLIKLI@@TL.SY.FNSTE
TVLLIFTENIYYLKLYIPFYPNK
NFVCILFWI.KL.VLLKIV.NLNI
LLBBFFPEKE.L LNL SEKKLY
HE.IIFNIL.YIEECLNS M.KSFL
LIKY.ILNPK FY.FNG.NFATK
SAASMEAAKNPFSF..CIFSIL
YlﬂEVTI.SHN ISRETHFG
E.RELILLFLKSVEIHEIBTKL
HHPIYVIFILPPEFCTF@HTSI

CMEHHBEMLVHVHYIMLFYT
YKYPFTSMYFIHPHRVKLBFN
SNEHGSYHIERFISTFBVVGN

FPSFSVSFF.IRSR.PFCL.V.
SNSF.E.KFSHSSSPKI.ST

FETT ESPKLPSFGLLTSHHIS
STTN JRRFHPCCP.W.LIYAV
KY.KHIINRYLKEMVFLALHVC
FVMIN.VBIFLKSNVICNLEEKL
YSECYYPTTETPSVLSEEIP.
NFLLVELVI LTEMTREILEY.IL
SSP.D@VNLR.YI@.YFLISTN
VCMBLHKIBFGBLF TSEEEL
LLCLSTFFYNFFYWILIIFFPFN
SLSYCLVIKTNRPSYLBSART
F BLPSM.ANKLFLHFSCISFI
YSL.IFTLSLYIL.IL.TBYKEIEK
VLLEEHGKEKYHRRGLKDRR
BRGEEENVIVKISRKEIEELN
KNAKSSSKKSTSSESEPFNL
Bs EPIYSNKFGKFFEITPK‘
NPELEBLNIFYNYVEINEVY

NYLIT.TNKLHNKFYINVFLIKI
KL.ITIVLKIi_NFVH.SYNVK
LLLITH....LYTRHVLIEHIAKM
YICLFSKF.S.GSLLLPHYNS

AIVIVWNEGPE/(?FELVG N

ENGBIGLREEYBEEKERIGEE
El NYKAKLSPGRVLVI

CCACAACAARGT| (CGAlTTCATCCTTGTTGTCCTTAGTG | AAAAAUUUUGUGUGUAUAAUUUAGUUUU
TEEITATTTATCAAGTTABBATTAAABBGATATTATARE | GGAUCURAUAAABAUUGUGAGUGUUGCU | PAGYPVAIKASSNLNLVGFGI
GGTATTTC TTTGCATGTTTGTT | GAARAUUGUUUGAAAUUUGAAUAUAUUAC | NAENNEIRYFLAGIIYEFKVSV
A CTEEGTCATTT | UBBAUGAUUUUUUUCCAC UUAG | LSHLILFKSKRKNN.BVFTFM.
AAAAGCTATACTCACAGTGTTATTACCEGAAC | UUAUGACUARAUUUGUARAU AR | LKIJ§.GRECBKSBT.TSERTCI
AUUAUAUCAUGAAUARAUAAUAUUURAUA | PWISSRGRYATRESETISLCK
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AGCTAAGTTGT
TCCAGCGGGTTATCCAGTTGC
TGGCATCA

CCTTTCTACT GTTTGTGTGCTCC

TCTTRABTACTATTTTTTTTTGTT|

ATTTTTTTGTTRAGATTARMTTGTTGT,
ATCTGCTTATACEIEIICACT,

GTTATGTATGTATGCTCTAAAGTACTATAGCTCATAGTGAG
CGARTCTCTCTTGTRAGTATIETATARGTCCA
AAA-AHT*

UUUUAUAAUWUGCUUGAAU
AAUUAAUUC UUAUAAUCUUAU

AGUUNEBEBUGUAAAAAAGUUUUCUUUUAAU
UAUAAAAUAUUGAAUUCUUAAUCCAAAAU
GAUUCUAUUAAUUCAAUGGUUAAAAUUUU
GCUACAAARAUBABCUGCAAGCAUGGAAG

CUGCCAABAAUCCAUUUUCAUUUUAGURA
UGCAUUUUCUCAAUUCUAUAUGAUG

AUGUUAUUUUCAUUUUGCCACCUCAAUU
UUGUACAUUUCEABACABBEICCAUAUGCA
UGGHEBBAUCAUGACCAAAUGUUGGUGCA
UGUUCAUUACAURAUGUUGUUCUAUACC
UAUARAUAUCCUUUCACCUCAAUGUACUU
CAUUCAUCCACAUBBAGUAAAGUUNEECU
UUAAUUCAAAUC UGGEBEBCUACCAC
AUUGAABBBUUCAUUUCCACUUUUG

CUUCUCCAAAAAUUUGAUC
UACUUGHEBAAUCUCCAA

CUCACACCAUAUUUCUUCCAC.P“
UGACGCEBAUUUCAUCCUUGUUGUCCU
UAGUGGUAAUUAAUUAUUUAUCAAGUUAR
AUAUUAAARAGAUAUUAUARAUBBEUAUU
UAAAABBAAUGGUAUUUCUCGCUUUGCA
UGUUUGUUUUGUAAUGAUARAUUAAGUU
CAAUUUUUAARAUCUAARUGUCAUUUGUAA
UuuG GCUAUACUC UGU
UAUUACCCI UCCUUBEEU
CUUGAG UACCAU uuc
CUGCUGGUACAAUUGGUUAUUUAGUURA
UGA UCUUBBEGUA
CUBBHUCUUGUCAUCCC]

ACUAUGUUUAUCCACAUUUUUCUACAAUU
UUUUCUAUUGGAUUCUUAUBAUUUUUUU

uccuuue UCUUUCUUAUUGUCUG

GUAAUC CCAUCUUAUCU
GGAUUBAEC uuuu lcuu

CCUUCAAUGUAAGCAUAA UAUU
UCUUCAUUUUUCAUGUAUUAGUUUCAUU

UACUCUUUGUARAUAUUCACUUUGUCCU

UGUAUAUAUUGUAAAUAUUGUEEEC

UAUAABIGAUBBEGABEBEUUCUCUU

EEEAAUUG
AAUGCAAAGUCUAGCUCG GUAC

AUCUUCUGAAUCUGEABEBHUCAAUUUG
BB GUBBEGAGCCCAUCUAUUCCREBAA
GUUUGGUAAAUUUUUUGEEBBUCACCCCA
ABBEGAAAUCCACHEAGUUCAABECUUGAA
UAUAUUUGUCAAUUAUGUGGAAAUU

UAUAUCAAAAUUAUCUUAUBABAU
AAAUABAGUCCACEABAAGUUCUAUAU
AAAUGUAUUCUURAUUAAAAUUARAGUEE
BUCAAARUUACAAUUGUUCU UUUA
AAUUUUGUCCAUUGAAGUUAUAAUGUCAR
AGUUUUAUUAAURAGUCAUUGAUAAUAAA
UUUUAUAUAC UBABAUGUUUUAAUU
AUBBARGAUAUUGCUAAAAUGUAUAUUUG
UUUAUUCUCUABAUUUUAAUCUUBBBGAU
CUCUUUUGUUGCCACACUACAAUUC

ECCAUAGUGAUAGU UCAAUGA
AAABBBGGAUUUUGAABUUGUGGGUC

CSTSRKEKEKPENKGSSVLN

SANNKTTLSCNYNYNSTFLLF
GFFLMSBEMLCMYALKYYS
BINKLEMFVCSS.LLFFFVNIT.
INBYFFUNIKFVVKIYKN.CLIS
AYTVTK..LFFKK..TEL..
YHETICNC.NKPS. TKCELKE
.CYNEiiHY.WlLS PVHYI
LLEIGAKBFSKVG.NRLLTHR
?NCCSNCCNPIIAII TATTLI
NSHE
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20917|emb|X14076
.1| Pea Vicilin gene

UG
GABBAAUAUGA
GAUA

GCCUG

F AAGUGCAAA

AUUACAAAGCUAAGUUGUCUCEEEBUGA
UGUUUUAGUAAUUCEBBBCGEGUUAUCEA
[BUUGCCAUAAAAGCUUCAUCAAAUCUCAA
UUUGGUGGGAUUUGGCAUCAAUGCUGHE
GAUACUUCCUUGBEBEUAU
AAUAUAUGAAUUUAAAGUBEBUGUUUUAA

GUCACCUUAUUUUAUUUAAAUCAAREBEGA
AAARAUAAUUABEEUGUGUUUACUUUUAU

GUGAUUGAAAAUUU UG
CAAUGUGAUAAGU UACAU

GGUUCUUUUURAUGAGUGAUCAAAUGUU
AUGUAUGUAUGCUCUAAAGUACUAUAGC
UCAUAGUGAGCAAAUAAUArCUCU
CUCUUGUBABUAUAAUUAUBAGUCCACCU
UUCUACU UAAAUABRAUUABBAAUG
UUUGUGUGCUCCUCUUBBBUACUAUUUU
UUUUUGUUBBBAUUACAUAAAUARAUCAA

UAUUUUUUUGUUBBRBAUUAAAUUUGUUG
UAAABRAUAUAUAAAAAUUBAUGUUURAUA

UCUGCUUAUACEBBECACU UBEEUA
BGUUUUUUUCAAAAAAUAAU U
UUGHEABUGUAAUAAUAUCAUGHEBECAAUU
UGUAAUUGUUGAAAU CUUCAUARAG
AAAAUGUCAAUUAAA‘UGAUUGUU
ACAAUBBECACCAUUACUAGUGGEEUU
GUCUNBACCBBEGCACUAUAUAUUACU
EEBAUUGGGGCE uuuuUC

UGGGUUNBAAUBBBCUUCUGACAC

“UCGCAAUUGUUGUUCAAAUUGUUGC

CCAAUAAUAGEBAUAAUUBBRABCGC
CACBAGACUCAUAC
A

UCUCACCAAA

GAGTTTGTG

TTCATEEE

CTATTCTCTCTCTTCCATTTATTATATTTTTTAARAGTT

TATEACAARTATTTTGGBACGGAGTGAG
TTCTTRAGTGTTCTTGIEAR
CAGTTTTACAABGTCAT
TTTEEITCACATTT

TTARSETEEA TTAGTTTTAIG
GTATGTTTTATCCTTATTACTCCATCTTCTCTTTAC
CCTG ACGGEATATTTGIBABA
T TTATCATCTTTGTEEIGG
TTTTTRETG TGTHERIAAAAG
TATTTTTTCTTTTTTREATATTABBIAAAGTATAGTATATGTAAA
GTABACGG T TATATCT
ACAATACATTTTTATATATTAAGTATATTATAGTATATATCAAG
TRBACGG T ATATGTH
TACATTTTTCACATGACAAGTACARAGC TATGCACTTCTA
AGTGEAAGTTTATGGAGTTATTTGCATGTCTTERBAGCTTGTGTT

AAARRGAUAAAUACUBBAAUUAGUAUUUA

UAUUUAUGEABAUAUAUAUCAAARAUURAU
AUURAUAAAAGUUGACAAUUCCUAARAUA
BAUUAUAUUUUAUAUUUAUUABARUAUUAU
UAUURAUUAARAUAUUUGACUACUAUUUU
AAUUU:QA&.AUUUAAGCUACAAUAU
CAUUA UAUUAUCUUCAAUUUUUAU
AUAUAAAAAAARAUGUUSEEG
UUUCCCUCACAAAAUUCAUUACAAUGACA
UCUUGCACAUUUUUGAUGGAAUUUGUGH
BEAARAUGUUAABEEUBBEUAAAAUUCAU
CUCAAAGCUCUUCACAAAAUUUACUUUUA
UCAUAUAUUUBBBGAGUUUGUGHEBBGAU
UAUUUGUGACUGAAUAUUUUCAU
UUUCAUCGCURAUGUUCAUCCAUUUAAUU
UUUUUUAUUUGUAGUAAABRAUACUAUUCU

CUCUCUUCCAUUUAUUAUAUUUUUUAARA
BUUUGUGARAUGAUCEABUAUGACAAUUA
UUUUGGGACGBAGUGAGUAUCAUGGUUU
UGAUBBEGUCUAAUUUCUUBABUGUUCU
UGGACUUAAAARAGAUUUAAAUUUUUUUR

UUUUACARABUCAUUUGUUAUU
GGACABABEURACAUUUAAAAAUUUUBAU
UCACAUUUU UUAUAAAAUUGUCAU

UAGUAUUAGUUAUCAUGUGUNBEUARAU

GAU UCUUGGUGUGAUAABAGA
UBAUAAUUACUAAUAUUARAUUAAUAUUA
GUUUUAAAUGUUUUUAUUAAAAAAUAAUU

KNINTRISIYIYEHIYEN.Y. KLT
IPKINYILYLLNIIN.NLLLF.F..T
FKLAYH KILSSIFIYKKKC RG
NISLTKFITMTSCTFLMEFV

KML\P}I(\I(HLKALHKIYFYHIF
REFVRBYL LNIFITNFIANVHP
FNFFYL.KYYSLSSIYYIF.NFV
K.STMTIILGRSEYHGFBRV.F
LNCSWT KTFKFF ElFYKLIC
YWTRITFKNFNSHFNNYKIVI
SISYHV.INBRTILV.NIITNIKLI
LVLNVFIKK LYVLSLLLHLLFT
NNALRIRIYLBMTNITVLIIYHL
CBGELCNYIFFN.GL. K.IIYIIF
FLF.YIK.SIVYVK THK..INN.M
TYIYNYIFIY VYYSIYRVBG.II
..LNl\\//YVELHFSH KYKP
MHF V@VYGVICMS SLCCRI
BHLLKFSSEFINSYTHGRRE.
SILLFHKNV@IHE@TKLHHP
SNVLFILPLEFCTF HTSICMA
BHGELLVHVNYIVLFFISINTLI
SLYFIHPERPK BISFNEHGC
YYNESFISTFBANGNFFPSIS
VCFF.V.SSKSFYL@VBVSNS
F.E.KWAHSTSAEI.PTF.NFRE
STKLPSFGI.V@TSHNISSTAH
ECRLHPCCTRW.FIIYEVKYL

GTHGCEIACAABACTTGTT, TCTCTAGTCAARTCATTEE | GUAUGUUUUAUCCUUAUUACUCCAUCUU | KLITHSSFKKNGIYYFEEC.H
TCATATACACATGGCCGANBHC AAAGCATCCTCCTTTT | CUCUUUACUBAUAAUGCCCUGHBAAUACE | SLFNTLKHSLFYWLKHVWVP
CAAAC TCCACC | [BAUAUAUUUGGACAUGACAAAUAUBAGEE | BFGNRSHIKW.ESHIFATNER
GTTCTTTTCATTTTGCCACTTCAARTTTGTACAT | BUUUAAUAAUUUAUCAUCUUUGUGAUGG | VCV.ESVEKRVLLAFLLLLYIF
TGTT UUAUGURABUAUAUUUUUUUUBAUU | VL.G.IKFSYKI.CHVISRKSYT
C |G UUGUAAUAAAAGUEBUUAUAAUA | HSVETR. .KLLEP. KTS
ACTCATCTCACTGTACTTTATTCATCCHBBGCGABCAAAGTGE | UAUAUUAUAUUUUUUCUUUUUUBAUAUAU | CWHNCLFG BB BRGA SIRS
EAATTAGTTTCAAJCAABATGGCTGCTACTACAAIGAAAGCTT | UARAUAAAGUAUAGUAUAUGUAAAGUARE | RHSRK.TWPTSGNITNVYLFS
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ATTTCTTCCACAGCACACCGAIIGCCGATACAT
CCTTGTTGTACTCAGTGGTIITTATTATTTA GTTANAT
TTAABAG TEBICACTCATAGTTCAT CGGTATTTA
TTATTTTGAGEAGTGCTAGTRBBACTCTCTTT ACTC
rACTCACTTTTTTATTGGTTGA-ATGTGTGGGTCCC
T

TTGG TCCCACATAAAGTGGT, GTCACACATA
TTTG G GTGTGTGTTTGAGAGAGTGTTGAAA

BEBGAGTATTATTAGCATTTCTCTTATTACTTTACATATTTGTTT

TGT TABBTCAGTTATAANNIC
TTCC
TCCT

TTGEEBBAGTEBCGGTCCTATCTATT CGAGTTTGGAA
CACCCCHEBAGAAA

CCATCCAGTTGCEEIIAAAAGCTTCC
TTGCTTGGGTTTGGTATTIGCTG
TTTCTTGCABETATATTATATTATCACCCAGTCTCTG
TCACTATTTATTCATTTTAAGTGTGTATTTTAAAAGTCGARBTTCT

-AA‘

ATATATCCACTTTTCTACTATG

GGTGTTW

AAAAGT ACTCATT
ATCTCATATCCATIREITCATIGEAT

th

[BGGAUARAUAAUBBEUARAUAAUUARAUG
ACAUAUAUCUACAAUUACAUUUUUAUAUA
UUAAGUAUAUUAUAGUAUAUAUCAAGUEE

UAAAUAAUBEEUEEEUAAUUARAU
G UAUGUBBAAUUACAUUUUUCACA
UGACAAGUACARABCUAUGCACUUCUAAG
UGCAAGUUUAUGGAGUUAUUUGCAUGUC

UUBBAGCUUGUGUUGUIBBAUACEEBAC

UUGUUAAAAUUCUCUAGUCAAUUCAUUAA

UUCAUAUACACAUGGC CAAUAAU
AAAGCAUCCUCCUUUUCCAU UGuc
CAAAUUCAUCAAAUUC UCCA

CCACCCAAGUAAUGUUCUUUUCAUUUUG
CCACUUCAAUUUUGUACAUUUUBEBAC
CCAUAUGCAUGGCACHEBAUGGC
UGUUGGUGCAUGUUAAUUAUAUAGUUU
UAUUUUUUAUAUCUAUAAAUACACUCAUC
UCACUGUACUUUAUUCAUCBBBEGEEAC
CAAAGUGHEBUAUUAGUUUCAAUCAAGAU
GGCUGCUACUACAAUGAAAGCUUCAUUU
CCACUUUUGAUGCUAAUGGGRAUUUCUU
UCCUAGCAUBEBUGUGUGUUUCUUCUE
[BUCUGAUCCUCAARAUCCUUUUAUCUUCA
AGUCUBABAAGUUUC UCUUUUUG‘

AAUGAAAAUGGGCACAUUEBBACUUCUG]

UUUAUCAAGUUAAAUAUUU UAAUC
ACUCAUAGUUCAUUC UAU
UUAUUAUUUUG GUGCUAGURAGAC
UCUCUUUUCHEBGACUCUCABBBACUCACU
UUUUUAUUGGUUG UGUGUGGGUC
CCUCGCUUUGGARAUBBIBUCCCACAUAA
AGUGGUABBEGUCACACAUAUUUGCHEABA
AAUG GUGUGUGUUUGHBBGAGUG
UUG GAGUAUUAUUAGCAUUUCUC
UUAUUACUUUACAUAUUUGUUUUGUARE

UCABEBUGUUG
UCCUUCBABCUUGAGCG U

UAABBBUUCCUGCUGGCACAAUUGCUUA

uuuGGuUY GAUGAC G
UCUCGCCAUUCC|

CUUWAUU
%U CCUGGCCAGUUBEBEUAAUA
UBAECAAUGUUUAUCUAUUCUCAUAUCAA
AUAUGGUAUGCAUUCUBAUGUACARAGAA
AUUUBBEBGGCCUCUACCAUBABAUCACHA
BAAAAAUUGCGCCUGUACAUAUUUUUGC
UGUAAUAUUUUCCUAAUAUUUUCUUUAUU
uuUUUUGUCCUULU Ucuuucuu
AUUGUCUGGARAUCAA AARACU
ACUUAUCUGGGUUBEBUA AUUCU
[BEAEE CUUCCUUCAAUGUAAGCAUBBBAC
ACAAUUUUUUUUUCAUUUAUGUAUGUAUU
AGUUUGGUAUUGUAUAUGUUBAUACUCA
CUUUGUCAAUGCAUGUACUGUAAAAARAU
AUBBECUGAUUAUGANBEGAU
UUCUUWU GCAUG]
l GCCUU U
CAAAGUACPGAAUGUAAUAG
UAAAAUUAUC GGACAAAUUGHEEAA
UUGAGUAAAAAUGCAAAGUCUACCUCCAA
AAAAAGUGUUUCCUCUGAAUCUGHERBCAU
U UUGEBEAGUCGEBGGUCCUAUCUA
GUUUGGAAAAUUCUUUGARA
GAAARAUCCABEECUUCAA

GACA

uuc
UCACCC|
CUUGGAUAUAUUUGUCAAUUCUGUSE

GAUU UAUGAUAAAAUUAUUUU
AURAUAU UUCACCAAAUUABEEA
AUGHEEEUUUCACUUGAUCAAAUUACAAUU
GUUCUAAAUGAUUUGAUUUUUGUCCUUU

GAAGUUAUAAUGUCG UUUUGUUACUR
BBUUGACAUCUCAUACAC GUUUUA

YEIWYAF CTNKFRGLYHNIT
TKIAPVHIFAVIFS.YFLYFFCP
FEESFLLSGNENEENYLSG
FSKNILEASFNVSITHNFFFIY
VCISLVLYMLILTLSMHVL KNI
B.L BBRKGS ERBTTE
KKP.G.EAAKSRRECNSKIIKG
TN.GIE.KCKVYLBKKCFL.LTI
ILEKSISYLF WKIL.NHP

EKSTASRLGYICEFCRB.G
GMIKLFYNIGNSPNYRMRFH
LIKLBLF.MI.FLSFEVIMSNFC
Y.LBISYTTSFTYSITCFIYRTYI
CIYLILSN.ILGIFIVATLIFKG

HSNSNS RRKRRF. TCGSKK.
KPTRAEKRR. G
K.TSAKLIS.IIFRRCFCBSS

PSSCRKSFLKS.FAWVWY.C.
E@SEELSCRYIILSPSLCHYLF
ILSVYFKSRLLFKSRGKY BM

LILVIKNLKAMRIM.LVRYS

KSLHSLBELKELIGY RIENN
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KSITKSTKHSLNLN.CKBLISHI
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CAUACUCAAURRGAUGUUUUAUUUAUNEA
BGAUAUAUCUAAUGUAUUUAUUURAUUAU
UCUUUCAAAUUAAAUAUUBBBGAUCUUUA
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URAUUCCC CAAUCGBRBECAAUUC
CUCGEEBEUGBERUGUUCUUCGCGGAAU
UBAEUUUUUUCAAAUUUBBBUAGUGAUA
AUAGURAUACCAAAUACCCAAUGHERBGCC
AUCGEEEENEE/ GCAAUGUGUUGHERU
AUCUGCC
6469914|gb|AF113 RGHLBBPPEVC EL.STRGH
059.1| Herrania LPL| Hﬂ
nycterodendron L.C.GNLLRBKG.ILFPFE@INF
vicilin (vic) gene, GCAAAUCCCHRABACUUUUGUUC | AAFFTKSSLIENMYNYFCVERK
partial cds UUCCACACCACUCUGAUGCUGHBBCAAU | GBNYVCHE. KEGVL.CTAWN
UUACUUBBEIGACAABBBIGUARAUUCUCU | SEIRSCEMHCLRG PRETREA
UCCCUUUUGEABAAAAUUUUGEGBCUUU | NHSRARPAC.YSWHlIl.GFLLH
UUUCACCAAAUCAUCAUUGAUUG LFISFYISLMSWLVY.PRTYN
UGGUABAUUAUUUCUGUGU CCRCSSPLEIINLSHITEPSAV
GGACAAUUABBIUUGUGACUGAUGAA KFLEPSSM.MVL.LAMNEFFV
GUCCUAUBAUGUA GG FTFSCLLLIYLFIHFYLVC.TER
GU UCCUG UGCA | EKLEKIFEERRGEECEEGVF
CUGUUU GGUUBRGCAABACARAGAA KPEMIRAVSEEATSPG
CElegiCTTCARlIGT BAGAAGCUBAGCAUAGCEBEIGCUCGCCC GGESLAVNLFS@SPVYSN
TTTTTGTTTTTACTTTCTCTTG | UGCCUGUUAAUACUCCUGGCAAAUAUGH NGRFFEVCPTEAFSEFEN
[BBUUUUCUACUUUBBBAUUUAUUUAUUAU | MBVAVAAIKLNPVLKIK.FFSII
AAGUUUCUACAUAUCCUUGAUGUCUUGG | SLKSFSCVLILLPBLHECMLM
UUAGUUUAUUGACCABBBACUUAUBAUU | NPFAGSNICA
GCUG UGUUCUUCCCCGCUGGAAAU
AAU CUGAGUCAUAU“ECCUU
BAGCUGUGAAGUUCUUGHEECEGBCUUC
AAUGUAAAUGGUUCUCUGACUAGCUAUG
AAUCAAUUUUUUGUUUUUACUUUCUCUU
GUCUUUUACUUAUUUAUUUAUUUAUUCAU
F
CAAUCUAUUUAGCCAAUCGCCUGUC
UACUCCWZGCUUCUUUG
BB UUUGUCCUACUGHEEBIBCCUUBBBUCA
AUUU“AUGGAUGUCGCUGUUG.
Bccauc UGAAUCEGGUACUUAARAU
CAAAUGAUUUUUUUCAAUAAUUUCAUUAA
AAUCUUUCUCUUGUGUACUCAUACUACU
GCIBMBHUUAGCUUCAUGAAUGCAUGCUC
AUGAAUCCUUUUGBEBEBGAGCAAUAUUU
GUGCCA
Codons analysis Following equation was used to find the Occurrence ration of Codons Amino
Targeted amino acid's codons: acids:
Asparagine or Aspartic acid (Asn) D - AAC, AAT, GAC, GAT Codon Ami i i No. of Codon Amino acid
Glutamine (Gln) Q : CAA, CAG 0don Amino acid occurence ratio Totla no. Of nucleotides
Arginine (Arg) R - AGA, AGG, CGA, CGC, CGG, CGT
Proline (Pro) P : CCA, CCC, CCG, CCT
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
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 2.11% 1105 Herrania nycterodendron vicilin
g AAC 24 2.17% 1102 Abroma angusta Vicilin gene, partial cds
I 64 3.24% 1973 Solanum lycopersicum Vicilin gene
@ 59 177% 3317 Theobroma cacao vicilin
> 12 1.31% 875 Pisum sativum vclc gene vicilin
g 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% 5321 Viicia 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 velc gene vicilin
81 1.52% 5327 Viicia 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
CAA 35 317% 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 velc gene vicilin
162 3.04% 5327 Viicia faba Vicilin gene
_ 112 2.64% 4239 Pea Vicilin gene
s 37 2.83% 1304 Z. furfuracea gene for vicilin
E 3 2.80% 1105 Herrania nycterodendron vicilin
£ CAG 17 1.54% 1102 Abroma angusta Vicilin gene, partial cds
‘55 33 1.67% 1973 Solanum lycopersicum Vicilin gene
69 2.08% 3317 Theobroma cacao vicilin
1 0.11% 875 Pisum sativum velc 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
AGA 23 2.08% 1102 Abroma angusta Vicilin gene, partial cds
65 3.29% 1973 Solanum lycopersicum Vicilin gene
90 2.11% 3317 Theobroma cacao vicilin
13 1.48% 875 Pisum sativum velc gene vicilin
110 2.06% 5321 Viicia 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 velc gene vicilin
48 0.90% 5321 Viicia faba Vicilin gene
43 1.01% 4239 Pea Vicilin gene
3 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 velc gene vicilin
;E’\ 26 0.48% 5321 Vicia faba Vicilin gene
Py 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% 5321 Viicia 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 velc gene vicilin
8 0.15% 5321 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 velc gene vicilin
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24 0.45% 5321 Viicia 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
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 velc gene vicilin
63 1.18% 5321 Viicia faba Vicilin gene
4 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 velc gene vicilin
15 0.28% 5327 Vicia faba Vicilin gene
" 0.25% 4239 Pea Vicilin gene
s i 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
LS 10 0.50% 1973 Solanum lycopersicum Vicilin gene
16 0.48% 3317 Theobroma cacao vicilin
2 0.22% 875 Pisum sativum velc gene vicilin
14 0.26% 5321 Viicia 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 13 117% 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 velc gene vicilin
43 0.80% 5327 Vicia faba Vicilin gene
3 0.73% 4239 Pea Vicilin gene
15 1.15% 1304 Z. furfuracea gene for vicilin
14 1.26% 1105 Herrania nycterodendron vicilin
Composition of Arginine R (Arg) i.n vicilin genes of studied plant Composition of Glutamine Q (Gln) in vicilin genes of
species studied plant species
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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 No. of ( - ) charge Grand average of No. of Stop Total No. of Amino acid (excluding
(K,RH) (D,E) hydropathicity codons 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
Hydrophobic Alcohol (o) Polar (p) Tiny (t)
(h) residues residues residues (D, E,  residues (A,
(W, F,Y, M, L, (8:T) H KN QR,S, G,C,$)
I,V,A C, T H)

Plant Vicilin gene Aliphatic

(I) residues

Aromatic (@)
residues
(YIHIWIF)

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

Bulky
(b) residues
(E,F, LK L,

Charged (C)
(DEKRH)

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% 41.711% 52.03% 23.34%
Pisum sativum 29.55% 21.64% 60.48% 9.27% 38.48% 12.711% 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%
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Fig-3 GC contents partial detail of Vicilin genes of various plant species
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Phylogenetic analysis
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Fig-4 Phylogenetic tree of studied Vicilin genes of studied plant species
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Fig-5 Amino acid composition chart

Discussion time. Vicilin gense are major source for the supply of Nitrogen (N). The conducted
The Vicilin genes are responsible for letting anti-decay activities in plant especially study will put a possible assumption upon the codon amino acids responsible for
in seeds. But the amino acids developing this nature is not clearly specified till 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 (GIn) 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 H20 hydrogen bond. The interactive natures of polar or
hydrophilic residues are found to be 38.48%. The Glutamine Q (GIn) 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 a-
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 (GIn) was analyzed more in Vicilin gene of Solanum
lycopersicum.
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