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ABSTRACT

DNA binding proteins significantly works for controlling protein production, regulating
cell division and growth, and storing DNA inside the nucleus. Antioxidant proteins
have been found closely associated to disease control for its ability to eliminate excess
free radicals. The objective of present study is to perform In silico analysis and find out
possible DNA binding and antioxidant proteins of Aloe vera (A. barbadensis). The Aloe
vera plant has been identified for its health, beauty, medicinal and skin care properties.
A. barbadensis is well known for its various medicinal uses. Despite enormous
pharmacological applications, very less genomic and molecular information is available
for this plant. Still huge information of Aloe vera need to study and identify its hidden
and valuable information. So, one need to reveal its genetic constitution. Therefore, In
silico analysis and functional characterization of A. barbadensis was carried out. Total
133 proteins were found from A. barbadensis using UniProtKB protein database.
Functional characterization of these proteins using ProtParam tool revealed 13 proteins,
subjected to DNA binding and Anti-oxidant properties. Further analysis includes
domain identifications and analysis using Prosite, secondary structure prediction using

GOR.

Introduction

The Aloe vera plant has been known and used
for centuries for its curative and therapeutic,
health, beauty and skin care properties, over
75 active ingredients of its gel have been
identified (Habeeb et al., 2007). Most of the
medicinal effects of aloe leaf extracts have
been recognized to the polysaccharides found
in the inner leaf parenchymatous tissue (Ni et
al., 2004).

Aloe vera is the most commercialized aloe
species and processing of its leaf pulp has
become a large global industry. It has been
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used in the food industry, as a source of
functional foods and as an ingredient in other
food products, for the production of gel-
containing health drinks. In the toiletry and
cosmetic industry, for the production of
soaps, shampoos, creams, facial cleansers,
lotions, and other products. In the drug
industry, it has been used for the making of
topical products such as ointments and gel
preparations, as well as in the production of
tablets and capsules (Eshun and He, 2004)
(He et al., 2004). Significant pharmaceutical
properties that have recently been discovered
for both the Aloe vera gel and its leaf extract
(Vinson et al., 2005). Due to its absorption
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enhancing effects, A. vera gel may be used to
efficiently deliver poorly absorbable drugs
through the oral route of drug administration.
The parched powder obtained from Aloe vera
gel was effectively used in the production of
directly compressible matrix type tablets.
These tablets gradually released a model
compound over an extended period of time
and thereby showing potential to be used as
an excipient in modified release dosage forms
(Jani et al., 2007).

The genus Aloe (family Asphodelaceae)
includes around 360 species. Aloe
barbadensis Miller, A. arborescence, A. ferox
and A. perryi are known to reveal medicinal
properties. A. barbadensis, predominantly, is
well known tropical luscious plant that has
been known and grown for their enormous
pharmaceutical importance since thousands
of years (Pugh et al., 2001; Chen et al.,
2012). A. barbadensis have been known for
their anti-hyperglycemic, anti-ulcer,
antioxidant, anti-asthmatic, skin burn healing,
hepetoprotective, manti-tumer, anti-
inflammatory and antihypercholestrolemic
properties (Borrelli and 1zzo 2000; Langmead
et al., 2004; Lin et al., 2006; Chandan et al.,
2007; Mikadi and Damak, 2008; Qadir, 2009;
Tarameshloo et al., 2012; Huseini et al.,
2012; Kumar et al., 2013).

Huge amount of potential applications and
very little genomic, proteomic and gene
content related information is available for A.
barbadensis. Such restrictions stop bio-
prospecting at molecular or gene level of this
plant. Important findings such as DNA
binding, antioxidant proteins and prediction
of proteins functional region can aid in
revealing hidden unique information, which
can utilize in developing the improved
variety for the present food and drug
industries. Present study is the analysis,
identification and computational
characterization of A.barbadensis proteins. In
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silico  functional  characterization  of
respective proteins of transcript sequences
and their Domain analysis were carried out.

Materials and Methods

Retrieval of all Aloe vera (A. barbadensis)
Proteins

Protein sequences of A. barbadensis were
retrieved from UniPort (www.uniport.org)
protein sequence database, we had retrieved
all proteins of A. barbadensis by entered the
name of aloe vera (A.barbadensis) in search
box. The retrieved sequences were subjected
to functional characterization (Figure 1).

Characterization of all proteins

Characterization of all protein was done to
find their Molecular Function, Biological
Process and Cellular Components (Figure 2a
and 2b).

Selection of DNA Binding and Antioxidant
Proteins

Molecular functions of each proteins provide
the information whether a protein is DNA
binding or Antioxidant (Figure 2a).

Retrieval of all protein sequences in fasta
format

To perform analysis, Proteins sequences of
all proteins of aloe vera (A. barbadensis)
proteins, were retrieved in Fasta Format
(Figure 3).

Prediction of Physico Chemical Parameter
by using Prot Param
(www.expasy.org/protparam)

Physico Chemical parameter involves: No.
Of Amino Acids, Molecular Weight,
Theoretical pl, Instability Index(Guruprasad
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et al., 1990), Aliphatic Index (lkai, 1980) and
Gravy (Kyte and Doolottle, 1982) for each
amino acids were predicted using online tool
ProtParam (Gasteiger et al., 2005) (Figure 4).

Protein Domains Prediction and Analysis

Prediction of protein Domains is important
tool to predict the functional regions of
proteins. Using Prosite (Online Domain
prediction tool)
(https://prosite.expasy.org/cgi-bin/prosite) all
possible domains, with their functions were
predicted (Christian et al., 2009)(Figure 5).

Retrieval Secondary Structure elements

To inspect the secondary  structure
conformation of each sequence, we had
predicted secondary structure of each
sequence. Open EXPASY
(https://www.expasy.org) select GOR to
predict Secondary structure elements (Figure
6).

Results and Discussion

In silico analysis of Aloe vera (A.
barbadensis) proteins has been done by
retrieving all the proteins from UniProtKB
(www.uniprot.org). Initially we had obtained
133 proteins of Aloe vera (A. barbadensis)
(Table 1). Genomics information of each
protein were retrieved by characterization of
all 133 proteins was done using UniProtKB
(https://www.uniprot.org/help/uniprotkb) by
identifying  their ~ Molecular  function,
Biological Process, and Cellular components
(Table 2). After analysis, proteins with
accession number H2F9W4, H2F5S8,
H2F9G7, AOA240EY87, H2F9B8, H2FIR5,
H2F920, H2FB04, H6WR00, Q9IMRTS, were
found with unknown Molecular function,
protein with accession number H2FD27,
H2FDCO0, H2FB04, A0A240SZ85, H2F5N1,
P83233, B6V3J3, QIMRT7, QI9IMRTS,
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Q84XV5, W6E8Y?2 Biological Process, and

proteins with accession number
AOA240TNC9, AOA1U9zPS6, AOAlU
9ZPT0, AOAOU2SUVO0, Q84XV5, WEE8Y?2
were found to be unknown Cellular

components. Proteins with accession number
AOA2CINK57, AO0A2CINKA5, A0A2C9
NL35,  AOA2CINK43, AO0A2CINK44,
ASHLY?2, AOA126WZT7 and AOA126WYJ9
were found to be wunknown Molecular
function, Biological Process, and Cellular
components (Table 2).DNA-binding proteins
are the transcription factors binding proteins
which control the transcription process,
various polymerases, nucleases which cleave
DNA molecules, and histones which are
involved in chromosome packaging and
transcription in the cell nucleus (Pabo and
Sauer, 1984), An antioxidant protein is a
molecule that can prevent free radicals from
causing damages in organisms, So we filtered
the DNA binding and antioxidant activity
proteins, and fond total nine DNA binding
proteins and one antioxidant activity protein,
proteins with accession number H2F6V7,

H2F6Q9, AO0A240EY83, AO0A240EY84,
AOA240EY84, H2F834, H2F747, Q002BS8,
B6V3J3 and D3W327, showed their

molecular function as DNA binding proteins,
proteins with accession number P83233,
showed their molecular function as
antioxidant activity (Table 3). To perform
further analysis as protein sequence level,
protein sequences of the selected 10 proteins
were retrieved in Fasta Format (Table 4).
Physicochemical characterization is crucial to
characterize  specific  proteins.  Further
analysis was done by identifying their
physiochemical parameters using Expasy’s
ProtParam tool, the results are shown in
Table 5. Number of amino acids in a protein
provides a clue about the complication of the
3D structure it attains. The maximum number
of amino acids was found 1378, in the protein
with accession no. H2F834 and least number
of amino acid was 8, found in the protein
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with accession no. P83233 (Table 5), similar
results have been obtained by Rzeznicka et
al., 2010. Similarly proteins with accession
no. H2F834 was found with maximum
molecular weight i.e. 156638.90, and the
protein with accession P83233 was found
with least molecular weight i.e. 917.97
Dalton. The computed pl value of proteins
H2F6V7, H2F6Q9, AO0A240EY83, AO0A
240EY84, H2F834, H2F747, QO002BS8,
D3W327 is >7 which indicates that these
proteins are basic, and the pl of all other
proteins is <7 which reveals that these are
acidic in character.

The retrieved instability index value suggest
that protein whose instability index is less
than 40 is consider as stable, and a value
above 40 consider as unstable protein. This
study result showed that the instability index
of proteins H2F6V7, H2F6Q09,
AOA240EY83, AOA240EY84, H2F747,
Q002B8, and B6V3J3 is greater than 40,
indicating that these proteins are unstable
while the rest of proteins having the value
less than 40, indicating that these proteins are
stable.

The Al is a parameter for calculating thermal
stability of a protein directly linking with the
mole fraction of aliphatic side chains
(Alanine, isoleucine, leucine, and valine) in
the protein. In this work, high Al values of
proteins  (69.91-133.75) indicating high
thermostability of these proteins.

The GRAVY value (Kyte and Doolittle,
1982) for a protein indicates the solubility of
proteins, increasing positive score indicates a
greater hydrophobicity. A low GRAVY value
interprets that there is better interaction
between protein and water. The GRAVY
index of all proteins is ranging from -0.656 to
0.259.

Domain is the important position or small
stretch of the sequence, which indicate the
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functional regions of proteins. Present study
involves the prediction and analysis of
conserved domains present in each protein
sequence (Table 6).

The results reveals that the proteins H2F6V7,
AOA240EY83, AO0A240EY84, H2F834,
H2F747, P83233 did not contains domains,
while the protein H2F6Q9 contains RNA
polymerases domain, which have important
role in transcription of genomic DNA into
RNA, proteins Q002B8 and B6V3J3 contains
AP2/ERF domain, which have specific role in
plant growth and development, defence
mechanism.

Protein secondary structure can be viewed as
an information link that associates the
primary sequence and tertiary structure.

Precise 8-state secondary structure prediction
can significantly give more accurate and high
resolution on structure-based properties
analysis.

In the present study Secondary structure of all
selected 10 proteins was predicted and
analyzed using GOR (Secondary structure
Prediction Tools). It is observed that in most
of the proteins the percentage of the random
coil was much higher than the percentage of
other secondary structure elements such as
helix, sheet, and turn.

This high coiled structural content might be
due to the presence of flexible glycine and
hydrophobic proline amino acids. Proline has
a special property of creating links in
polypeptide chains and disrupting ordered
secondary structure, thus results in coiling
(Vidhya et al., 2018) (Table 7, Figure 6).

In silico technology is fast inexpensive
techniques, which involves the use of online
genomic and proteomics tools to perform
biological data analysis.
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Table.1 List of all proteins of Aloe vera (A.barbadensis).

S.NO ENTRY ENTRY NAME PROTEIN NAME
1 H2FAVS H2FAV5_ ALOVR Photosystem Il Protein D1(PSII D1Protein) (EC 1.10.3.9) (Photosystem
11 Q(B) Protein)
2 H2FBJ8 H2FBJ8_ALOVR Photosystem 1 P700 Chlorophyll a apoprotein Al (EC 1.97.1.12) (PSI-A)
(PsaA)
3 H2FBE9 H2FBE9_ALOVR Photosystem | P700 Chlorophyll a apoprotein A2 (EC 1.97.1.12) (PSI-B)
(PsaB)
4 | AOA240Sz31 | AOA240EY80-ALOVR | Ribulose biphosphate carboxylase large chain (RuBisCO large subunit)
(EC 4.1.1.39)
5 | AOA240EY80 H2FAGO_ALOVR ATP synthase subunit ¢, chloroplastic (ATP synthase F(0) Sector subunit
c)(ATPase subunit I11) (F-type ATPasesubunit ¢) (Lipid-binding protein)
6 H2FAGO H2F584_ALOVR Photosystem 1l D2 Protein (PSII D2 Protein) (EC 1.10.3.9)
(Photosystem Q(A) Protein)
7 H2F584 H2F535_ALOVR Ribulose biphosphate carboxylase large chain (RuBisCO large subunit)
(EC 4.1.1.39)
8 H2F535 H2FE10_ALOVR ATP synthase subunit c, chloroplastic (ATP synthase F(0) Sector subunit
¢) (ATPase subunit 111) (F-type ATPasesubunit ¢) (Lipid-binding protein)
9 H2FE10 H2FAK8_ ALOVR Acetyl-coenzyme A carboxylase carboxyl transferase subunit beta,
chloroplastic (ACCase subunit beta)
(Acetyl-coA carboxylase carboxyltransferase subunit beta) (EC 6.4.1.2)
10 H2FAKS A0A240SZ37_ALOVR Photosystem Il CP43 reaction center protein (PSIl 43 kDa protein)
(protein CP-43)
11 | AOA240SZz37 H2FBA1_ALOVR NAD(P)H-quinone oxidoreductase subunit K, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit K) (NADH-Plastoquinone
oxidoreductase subunit K)
12 H2FBA1 H2FCD9_ALOVR Photosystem | iron-sulfur center (EC 1.97.1.12) (9 Kda polypeptide)
(PSI-C) (Photosystem | subunitVII) (PsaC)
13 H2FCD9 H2FCT4_ALOVR NAD(P)H-quinone oxidoreductase subunit 2, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit 2) (NADH-Plastoquinone
oxidoreductase subunit 2)
14 H2FCT4 H2F4E5 ALOVR NAD(P)H-quinone oxidoreductase subunit 4L, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit 4L) (NADH-Plastoquinone
oxidoreductase subunit 4L)
15 H2F4E5 AQ0A240SZ77_ALOVR | ATP synthesis subunit alpha, chloroplastic (EC 3.6.3.14) (ATP synthesis
F1 sector subunit alpha) (F-ATPase subunit alpha)
16 | A0OA240Sz77 H2FC90_ALOVR NAD(P)H-quinone oxidoreductase subunit I, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit
1) (NDH subunit I) (NADH-Plastoquinone oxidoreductase subunit 1)
17 H2FC90 A0A240S758 ALOVR | NAD(P)H-quinone oxidoreductase subunit I, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit
1) (NDH subunit I) (NADH-Plastoquinone oxidoreductase subunit 1)
18 | ADA240SZ58 H2FC17_ALOVR NAD(P)H-quinone oxidoreductase subunit 1, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit
1) (NDH subunit 1) (NADH-Plastoquinone oxidoreductase subunit 1)
19 H2FC17 H2FDG8_ALOVR Cytochrome b6
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20 H2FDGS8 H2FDL7_ALOVR NAD(P)H-quinone oxidoreductase subunit 3, chloroplastic (EC 1.6.5.-)
(NAD(P)H dehydrogenase subunit
1) (NADH-Plastogquinone oxidoreductase subunit 3)
21 H2FDL7 |AOA219Y1V4_ALOVR NAD(P)H-quinone oxidoreductase subunit I, chloroplastic
22 |AOA219Y1V4 H2FAB1_ALOVR ATP synthase subunit b, chloroplastic
23 H2FAB1 H2FA62_ALOVR Cytochrome b559 subunit alpha
24 H2FAG62 H2F4J3_ALOVR Cytochrome b559 subunit beta
25 H2F4J3 H2FD72_ALOVR ATP synthase subunit beta, chloroplastic
26 H2FD72 A0A240SZ43 ALOVR NAD(P)H-quinone oxidoreductase subunit 5, chloroplastic
27 | ADA240SZ43 P84752_ALOVR Cytochrome f
28 P84752 H2F4UO0_ALOVR Peroxidase A
29 H2F4U0 H2F6V7_ALOVR ATP synthase subunit b, chloroplastic
30 H2F6V7 H2FAQ7_ALOVR DNA-directed RNA polymerase subunit alpha
31 H2FAQ7 H2F6Q9_ALOVR Photosystem Il CP47 reaction center protein
32 H2F6Q9 H2FDR6_ALOVR DNA-directed RNA polymerase subunit beta
33 H2FDR6 H2F4Y8_ALOVR NAD(P)H-quinone oxidoreductase subunit J, chloroplastic
34 H2F4Y8 A0A240SZ48 ALOVR ATP synthase subunit a, chloroplastic
35 | ADA240Sz48 H2FBP6_ALOVR Cytochrome b6-f complex subunit 5
36 H2FBP6 H2FBP6_ALOVR Cytochrome b6-f complex subunit 8
37 | AOA240EY83 | AOA240EY83_ALOVR DNA-directed RNA polymerase subunit beta"
38 | AOA109P017 | AOA109P017_ALOVR Ribulose bisphosphate carboxylase large chain
39 Q37166 Q37166_ALOVR Ribulose bisphosphate carboxylase large chain
40 Q7YJP1 Q7YJP1 _ALOVR Ribulose bisphosphate carboxylase large chain
41 Q6VW13 Q6VW13_ALOVR Ribulose bisphosphate carboxylase large chain
42 H2F4P1 H2F4P1_ALOVR ATP synthase epsilon chain, chloroplastic
43 P84753 P84753_ALOVR Peroxidase B
44 | A0A240SZ74 | AOA240SZ74_ALOVR NAD(P)H-quinone oxidoreductase chain 4, chloroplastic
45 | AOA240EY84 | AOA240EY84_ALOVR DNA-directed RNA polymerase subunit beta'
46 H2F834 H2F834_ALOVR DNA-directed RNA polymerase subunit beta"
47 | AOA219Y210 | AOA219Y210_ALOVR Protein TIC 214
48 | AOA240SZz52 | A0A240Sz52_ALOVR Cytochrome b6-f complex subunit 4
49 H2F747 H2F747_ALOVR DNA-directed RNA polymerase subunit beta'
50 H2FA13 H2FA13_ALOVR Photosystem Il reaction center protein H
51 H2F9L6 H2F9L6_ALOVR Photosystem 11 reaction center protein K
52 H2FD27 H2FD27_ALOVR ATP-dependent Clp protease proteolytic subunit
53 | A0A240Sz64 | A0A240SZ764 ALOVR 50S ribosomal protein L22, chloroplastic
54 H2F6CO H2F6CO_ALOVR 30S ribosomal protein S4, chloroplastic
55 H2F9W4 H2F9W4_ALOVR Photosystem 11 reaction center protein |
56 H2F5S8 H2F5S8_ALOVR Protein TIC 214
57 H2F9G7 H2F9G7_ALOVR Photosystem 11 reaction center protein L
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58 | AOA240EY87 | AOA240EY87_ALOVR Photosystem Il reaction center protein M
59 H2F9B8 H2F9B8 ALOVR Protein PsbN

60 H2F9R5 H2F4E5_ALOVR Photosystem 1l reaction center protein J
61 QITMV?2 Q9TMV2_ALOVR ATP synthase subunit beta

62 H2FBU5 H2FBU5_ALOVR Cytochrome c biogenesis protein CcsA
63 H2FDCO H2FDCO_ALOVR NAD(P)H-quinone oxidoreductase subunit 6, chloroplastic
64 | AOA240SZ51 | A0OA240SZ51 ALOVR 30S ribosomal protein S12, chloroplastic
65 H2F671 H2F671_ALOVR 30S ribosomal protein S7, chloroplastic
66 H2F8M5 H2F8M5_ALOVR 50S ribosomal protein L14, chloroplastic
67 H2F920 H2F920_ALOVR Photosystem |1 reaction center protein Z
68 H2FB04 H2FB04_ALOVR Photosystem | reaction center subunit 1X
69 H2F5X8 H2F5X8 ALOVR 30S ribosomal protein S8, chloroplastic
70 H2F7T9 H2F7T9_ALOVR 30S ribosomal protein S14, chloroplastic
71 H2F8H9 H2F8H9 ALOVR 50S ribosomal protein L23, chloroplastic
72 | AOA240TNC9 | AOA240TNC9_ALOVR 50S ribosomal protein L2, chloroplastic
73 H2F8S4 H2F8S4_ALOVR 50S ribosomal protein L20, chloroplastic
74 H2FC42 H2FC42_ALOVR Maturase K

75 H2FBZ3 H2FBZ3_ALOVR envelope membrane protein, chloroplastic
76 H2F512 H2F512_ALOVR Photosystem | assembly protein Ycf3
77 H2FB52 H2FB52_ALOVR Photosystem | reaction center subunit V1II
78 H2F969 H2F969_ALOVR Photosystem |1 reaction center protein T
79 H2F8X1 H2F8X1 ALOVR 50S ribosomal protein L2, chloroplastic
80 H2F5D3 H2F5D3_ALOVR Photosystem | assembly protein Ycf4
81 Q7YJ7 Q7YJ7_ALOVR Maturase K

82 Q6VVX6 Q6VVX6_ALOVR Maturase K

83 H2F7E3 H2F7E3_ALOVR 30S ribosomal protein S19, chloroplastic
84 H2F7J2 H2F7J2_ALOVR 30S ribosomal protein S18, chloroplastic
85 H2F6G9 H2F6G9_ALOVR 30S ribosomal protein S3, chloroplastic
86 H2F7Y8 H2F7Y8_ALOVR 30S ribosomal protein S11, chloroplastic
87 H2F796 H2F796_ALOVR 50S ribosomal protein L16, chloroplastic
88 H2F7P0 H2F7P0_ALOVR 30S ribosomal protein S15, chloroplastic
89 R4NGHO R4ANGHO_ALOVR Maturase K

90 | AOA109P005 | AOA109P005 ALOVR Maturase K

91 |AOAO0X9CVS1 |AOAOX9ICVSL ALOVR Maturase K

92 | ADA240SZ85 | AOA240SZ85 ALOVR Protein Ycf2

93 D3W166 D3W166_ALOVR Maturase K

94 D3W167 D3W167_ALOVR Maturase K

95 |AOA1B1XY94 |AOA1B1XY94_ALOVR Maturase K

96 D3wW163 D3W163_ALOVR Maturase K
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97 G3KG51 G3KG51_ALOVR Maturase K

98 | AOA1X9ZIA8 | AOA1X9ZIA8_ALOVR Maturase K

99 D3wW164 D3wW164_ALOVR Maturase K

100 H2F5N1 H2F5N1_ALOVR Protein Ycf2

101 H2F6L1 H2F6L1_ALOVR 30S ribosomal protein S2, chloroplastic

102 | AOA240EY76 | AOA240EY76_ALOVR 30S ribosomal protein S16, chloroplastic
103 H2F881 H2F881_ALOVR 50S ribosomal protein L36, chloroplastic
104 H2F8D0 H2F8D0_ALOVR 50S ribosomal protein L33, chloroplastic
105 P83233 P83233_ALOVR Verectin

106 Q5MFB5 Q5MFB5_ALOVR ATP synthase FO subunit 9

107 Q002B8 Q002B8_ALOVR Putative DRE-binding protein DREB1

108 | AOAOC512T7 | AOAOC512T7_ALOVR HVA22-like protein

109 B6V3J3 B6V3J3_ALOVR Dehydration-responsive element binding protein
110 H2FCN5 H2FCN5_ALOVR NADH-plastoquinone oxidoreductase subunit 4
111 D3W1Y9 D3W1Y9 ALOVR Ycf5

112 Q8wa318 Q8w318 _ALOVR Phosphoenolpyruvate carboxylase, isoform 1
113 Q8wWa319 Q8wW319_ALOVR Phosphoenolpyruvate carboxylase, isoform 1
114 H2FCY2 H2FCY2_ALOVR Ribosomal protein S16

115 D3wW327 D3W327_ALOVR RNA polymerase C

116 | AOA1U9ZPS8 | AOA1U9ZPS8 ALOVR Ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit
117 | AOA1U9ZPS6 | AOA1U9ZPS6_ALOVR Ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit
118 | AOA1U9ZPTO | AOAL1U9ZPTO_ALOVR Ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit
119 QOMRT7 QIMRT7_ALOVR NADH dehydrogenase subunit 4

120 H6WRO00 H6WR00_ALOVR ATP synthase subunit b

121 |AOAQOU2SUVO0 |AOAOU2SUVO_ALOVR Glycerol kinase-like protein

122 QIMRTS QIMRT8_ALOVR PSI 9 kDa protein

123 Q84XV5 Q84XV5_ALOVR NADP-malic enzyme

124 WG6ES8Y?2 WG6E8Y2_ALOVR Gag protease polyprotein

125 | AOA2CINK57 | AOA2CINKS57_ALOVR Ycfl

126 |AOA2CINKAS |AOA2CINKAS5_ALOVR Ribosomal protein L16

127 | AOA2CIONL35 | AOA2CIONL35_ALOVR Ycf3

128 | AOA2CINK43 | AOA2CINK43_ALOVR PetL

129 | AOA2CINK44 | AOA2CINK44_ALOVR ClpP

130 A5HLY?2 ASHLY2_ALOVR Ubiquitin

131 |A0OA126WYZ0 |A0AL126WYZ0_ALOVR Putative LOV domain-containing protein
132 |A0OA126WZT7 |AOAL126WZT7_ALOVR Putative LOV domain-containing protein
133 | AOA126WYJ9 | AOA126WYJ9 ALOVR Putative LOV domain-containing protein
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Table.2 Characterization of all 133 proteins of A. barbadensis

S.No.| Entry No. Molecular Function Biological Process Cellular
Component
1 H2FAV5  |chlorophyll binding photosynthetic electron chloroplast
electron transporter, transferring electrons within the cyclic | transport in photosystem 11
electron transport pathway of photosynthesis activity protein-chromophore
iron ion binding linkage
oxidoreductase activity, acting on diphenols and related response to herbicide
substances as donors, oxygen as acceptor
2 H2FBJ8 4 iron, 4 sulfur cluster binding photosynthesis chloroplast
chlorophyll binding protein-chromophore
electron transfer activity linkage
magnesium ion binding
3 H2FBE9 4 iron, 4 sulfur cluster binding photosynthesis chloroplast
chlorophyll binding protein-chromophore
electron transfer activity linkage
magnesium ion binding
4 A0A240SZ3 magnesium ion binding photorespiration chloroplast
monooxygenase activity reductive pentose-
ribulose-bisphosphate carboxylase activity phosphate cycle
5 | AOA240EY80 lipid binding ATP hydrolysis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism ATP hydrolysis coupled proton transport ATP synthesis coupled
proton transport
6 H2FAGO chlorophyll binding photosynthetic electron chloroplast
electron transporter, transferring electrons within the cyclic | transport in photosystem Il
electron transport pathway of photosynthesis activity protein-chromophore
iron ion binding linkage
7 H2F584 magnesium ion binding photorespiration chloroplast
monooxygenase activity reductive pentose-
ribulose-bisphosphate carboxylase activity phosphate cycle
8 H2F535 lipid binding ATP hydrolysis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism ATP synthesis coupled
proton transport
9 H2FE10 acetyl-CoA carboxylase activity fatty acid biosynthetic chloroplast
ATP binding process
zinc ion binding malonyl-CoA biosynthetic
process
10 H2FAKS chlorophyll binding photosynthetic electron chloroplast
electron transporter, transferring electrons within the cyclic | transport in photosystem 11
electron transport pathway of photosynthesis activity protein-chromophore
metal ion binding linkage
11 | A0OA240SZ37 4 iron, 4 sulfur cluster binding photosynthesis, light chloroplast
iron ion binding reaction
NADH dehydrogenase (ubiquinone) activity transport
quinone binding
12 H2FBA1 4 iron, 4 sulfur cluster binding photosynthetic electron chloroplast

electron transfer activity
metal ion binding

transport in photosystem |

3463




Int.J.Curr.Microbiol. App.Sci (2020) Special Issue-11: 3455-3480

13 H2FCD9 NADH dehydrogenase (ubiquinone) activity ATP synthesis coupled chloroplast
quinone binding electron transport
photosynthesis, light
reaction transport
14 H2FCT4 oxidoreductase activity, acting on NAD(P)H, quinone or ATP synthesis coupled chloroplast
similar compound as acceptor electron transport
quinone binding photosynthesis, light
reaction transpor
15 H2F4E5 ATP binding ATP synthesis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism
16 | AOA240SZ77 4 iron, 4 sulfur cluster binding photosynthesis, light chloroplast
iron ion binding reaction
NADH dehydrogenase (ubiquinone) activity
quinone binding
17 H2FC90 oxidoreductase activity, acting on NAD(P)H, quinone or photosynthesis, light chloroplast
similar compound as acceptor reaction
quinone binding
18 | AOA240SZ58 electron transporter, transferring electrons within photosynthesis chloroplast
cytochrome b6/f complex of photosystem Il activity respiratory electron
heme binding transport chain
iron ion bindin
19 H2FCI17 NADH dehydrogenase (ubiquinone) activity S photosynthesis, light chloroplast
quinone binding reaction
transport
20 H2FDG8 NAD binding photosynthesis, light chloroplast
oxidoreductase activity, acting on NAD(P)H, quinone or reaction
similar compound as acceptor transport
quinone binding
21 H2FDL7 4 iron, 4 sulfur cluster binding photosynthesis, light chloroplast
iron ion binding reaction
NADH dehydrogenase (ubiquinone) activity
quinone binding
22 | ADA219Y1V4 proton-transporting ATP synthase activity, rotational ATP synthesis coupled chloroplast
mechanism proton transport
23 H2FAB1 electron transfer activity photosynthetic electron chloroplast
heme binding transport chain
iron ion binding
24 H2FAG2 electron transfer activity photosynthetic electron chloroplast
heme binding transport chain
iron ion binding
25 H2F4J3 ATP binding ATP synthesis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism
26 H2FD72 NADH dehydrogenase (ubiquinone) activity ATP synthesis coupled chloroplast
quinone binding electron transport
transport
27 | A0A240Sz43 electron transfer activity photosynthesis chloroplast

heme binding
iron ion binding
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28 P84752 heme binding hydrogen peroxide chloroplast
peroxidase activity catabolic process
response to oxidative stress
29 H2F4U0 proton-transporting ATP synthase activity ATP synthesis coupled chloroplast
, rotational mechanism proton transport
30 H2F6V7 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
protein dimerization activity
31 H2FAQ7 chlorophyll binding photosynthetic electron chloroplast
electron transporter, transferring electrons within the cyclic | transport in photosystem Il
electron transport pathway of photosynthesis activity protein-chromophore
linkage
32 H2F6Q9 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
ribonucleoside binding
33 H2FDR6 NADH dehydrogenase (ubiquinone) activity photosynthesis, light chloroplast
quinone binding reaction
transport
34 H2F4Y8 proton-transporting ATP synthase activity, rotational ATP synthesis coupled chloroplast
mechanism proton transport
35 | ADA240Sz48 electron transporter, transferring electrons within cytochrome complex chloroplast
cytochrome b6/f complex of photosystem 11 activity assembly
photosynthesis
36 H2FBP6 electron transporter, transferring electrons within cytochrome complex chloroplast
cytochrome b6/f complex of photosystem 11 activity assembly
photosynthesis
37 | AOA240EY83 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
38 | AOA109P017 magnesium ion binding photorespiration chloroplast
monooxygenase activity reductive pentose-
ribulose-bisphosphate carboxylase activity phosphate cycle
39 Q37166 magnesium ion binding photorespiration chloroplast
monooxygenase activity reductive pentose-
ribulose-bisphosphate carboxylase activity phosphate cycle
40 Q7YJP1 magnesium ion binding photorespiration chloroplast
monooxygenase activity reductive pentose-
ribulose-bisphosphate carboxylase activity phosphate cycle
41 Q6VW13 magnesium ion binding photorespiration chloroplast
monooxygenase activity reductive pentose-
ribulose-bisphosphate carboxylase activity phosphate cycle
42 Q6VW13 ATP binding ATP synthesis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism
43 H2F4P1 ATP binding ATP synthesis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism
44 P84753 peroxidase activity hydrogen peroxide chloroplast
catabolic process
45 | AOA240SZ74 NADH dehydrogenase (ubiquinone) activity ATP synthesis coupled chloroplast

quinone binding

electron transport
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46 | AOA240EY84 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
47 H2F834 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
48 | A0OA219Y210 Unknown protein transport chloroplast
49 | AOA240SZ52 electron transporter, transferring electrons within photosynthetic electron chloroplast
cytochrome b6/f complex of photosystem I activity transport chain
electron transporter, transferring electrons within the cyclic
electron transport pathway of photosynthesis activity
50 H2F747 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
51 H2FA13 phosphate ion binding photosynthesis chloroplast
protein stabilization
52 H2F9L6 Unknown photosynthesis chloroplast
53 H2FD27 serine-type endopeptidase activity Unknown chloroplast
54 | A0DA240SZ64 rRNA binding translation chloroplast
structural constituent of ribosome
55 H2F6CO0 rRNA binding translation chloroplast
structural constituent of ribosome
56 H2F9W4 Unknown photosynthesis chloroplast
57 H2F5S8 Unknown protein transport chloroplast
58 H2F9G7 Unknown photosynthesis chloroplast
59 | AOA240EY87 Unknown photosynthesis, light chloroplast
reaction
60 H2F9B8 Unknown photosynthesis chloroplast
61 H2F9R5 Unknown photosynthesis chloroplast
62 Q9TMV2 ATP binding ATP synthesis coupled chloroplast
proton-transporting ATP synthase activity, rotational proton transport
mechanism
63 H2FBU5 heme binding cytochrome complex chloroplast
assembly
64 H2FDCO NADH dehydrogenase (ubiquinone) activity Unknown chloroplast
quinone binding
65 | AOA240SZz51 rRNA binding translation chloroplast
structural constituent of ribosome
66 H2F671 rRNA binding translation chloroplast
structural constituent of ribosome
67 H2F8M5 rRNA binding translation chloroplast
structural constituent of ribosome
68 H2F920 Unknown photosynthesis chloroplast
photosystem |1 stabilization
69 H2FB04 Unknown Unknown chloroplast
70 H2F5X8 rRNA binding translation chloroplast
structural constituent of ribosome
71 H2F7T9 rRNA binding translation chloroplast

structural constituent of ribosome
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72 H2F8H9 rRNA binding translation chloroplast
structural constituent of ribosome
73 | AOA240TNC9 rRNA binding translation Unknown
structural constituent of ribosome
transferase activity
74 H2F854 rRNA binding ribosomal large subunit chloroplast
structural constituent of ribosome assembly
translation
75 H2FC42 RNA binding mMRNA processing chloroplast
RNA splicing
tRNA processing
76 H2FBZ3 hydrogen ion transmembrane transporter activity Unknown chloroplast
77 H2F5I12 Unknown photosynthesis Unknown
78 H2FB52 Unknown photosynthesis chloroplast
79 H2F969 Unknown photosynthesis chloroplast
80 H2F8X1 rRNA binding translation chloroplast
structural constituent of ribosome
transferase activity
81 H2F5D3 Unknown photosynthesis chloroplast
82 Q7YJ7 RNA binding MRNA processing chloroplast
RNA splicing
tRNA processing
83 Q6VVX6 RNA binding mMRNA processing chloroplast
RNA splicing
tRNA processing
84 H2F7E3 rRNA binding translation chloroplast
structural constituent of ribosome
85 H2F7J2 rRNA binding translation chloroplast
structural constituent of ribosome
86 H2F6G9 rRNA binding translation chloroplast
structural constituent of ribosome
87 H2F7Y8 rRNA binding translation chloroplast
structural constituent of ribosome
88 H2F796 rRNA binding translation chloroplast
structural constituent of  ribosome
89 H2F7P0 structural constituent of ribosome translation chloroplast
90 R4ANGHO RNA binding mMRNA processing chloroplast
tRNA processing
91 | AOA109P005 RNA binding mMRNA processing chloroplast
tRNA processing
92 |AOAOX9CVS1 RNA binding mRNA processing chloroplast
tRNA processing
93 | A0OA240SZ85 ATP binding Unknown chloroplast
94 D3W166 RNA binding mRNA processing chloroplast
tRNA processing
95 D3W167 RNA binding mMRNA processing chloroplast

tRNA processing
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96 |AOA1B1XY9%4 RNA binding MRNA processing chloroplast
tRNA processing
97 D3W163 RNA binding mRNA processing chloroplast
tRNA processing
98 G3KG51 RNA binding mMRNA processing chloroplast
tRNA processing
99 | ADA1X9ZIAS8 RNA binding mMRNA processing chloroplast
tRNA processing
100 D3W164 RNA binding mMRNA processing chloroplast
tRNA processing
101 H2F5N1 ATP binding Unknown chloroplast
102 H2F6L1 structural constituent of ribosome translation chloroplast
103 | AOA240EY76 structural constituent of ribosome translation chloroplast
104 H2F881 structural constituent of ribosome translation chloroplast
105 H2F8D0 structural constituent of ribosome translation chloroplast
106 P83233 antioxidant activity Unknown chloroplast
107 Q5MFB5 hydrogen ion transmembrane transporter activity ATP hydrolysis coupled chloroplast
proton transport
ATP synthesis coupled
proton transport
108 Q002B8 DNA binding transcription, DNA- chloroplast
transcription factor activity, sequence-specific DNA templated
binding
109 | AOAOCSI2T7 Unknown response to abscisic acid chloroplast
response to stress
110 B6V3J3 DNA binding Unknown chloroplast
transcription factor activity, sequence-specific DNA
binding
111 H2FCN5 NADH dehydrogenase (ubiquinone) activity ATP synthesis coupled chloroplast
electron transport
112 D3W1Y9 heme binding cytochrome complex chloroplast
assembly
113 Q8Ws3lI8 phosphoenolpyruvate carboxylase activity carbon fixation chloroplast
tricarboxylic acid cycle
114 Q8Wa3lI9 phosphoenolpyruvate carboxylase activity carbon fixation chloroplast
tricarboxylic acid cycle
115 H2FCY?2 structural constituent of ribosome translation chloroplast
116 D3wW327 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
117 | AOA1U9ZPS8 magnesium ion binding carbon fixation chloroplast
ribulose-bisphosphate carboxylase activity
118 | AOA1U9ZPS6 magnesium ion binding carbon fixation unknown
ribulose-bisphosphate carboxylase activity
119 | AOALU9ZPTO magnesium ion binding carbon fixation unknown
ribulose-bisphosphate carboxylase activity
120 QIMRT7 NADH dehydrogenase (ubiquinone) activity unknown chloroplast
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121 H6WRO00 unknown ATP synthesis coupled Mitochondrion
proton transport
122 |AOAQU2SUV0 kinase activity carbohydrate metabolic Unknown
phosphotransferase activity, alcohol group as acceptor process
123 Q9MRT8 Unknown Unknown Mitochondrion
124 Q84XV5 malate dehydrogenase (decarboxylating) (NAD+) activity Unknown Unknown
125 WG6E8Y?2 peptidase activity Unknown Unknown
126 | AOA2CI9NKS57 Unknown Unknown Unknown
127 |AOA2CINKAS Unknown Unknown Unknown
128 | AOA2CINL35 Unknown Unknown Unknown
129 | AOA2CINK43 Unknown Unknown Unknown
130 |AOA2CINK44 Unknown Unknown Unknown
131 A5HLY?2 Unknown Unknown Unknown
132 |AOA126WZT7 Unknown Unknown Unknown
133 | AOA126WYJ9 Unknown Unknown Unknown
Table.3 DNA Binding proteins and antioxidant activity protein
S.No Entry Molecular Function Biological Process Cell Component
1 H2F6V7 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
protein dimerization activity
2 H2F6Q9 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
ribonucleoside binding
3 A0A240EY83 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
4 A0A240EY84 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
5 H2F834 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
6 H2F747 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
7 P83233 antioxidant activity unknown chloroplast
8 Q002B8 DNA binding transcription, DNA- chloroplast
transcription factor activity, sequence-specific templated
DNA binding
9 B6V3J3 DNA binding Unknown chloroplast
transcription factor activity, sequence-specific
DNA binding
10 D3wW327 DNA binding transcription, DNA- chloroplast
DNA-directed 5'-3' RNA polymerase activity templated
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Table.4 Proteins sequences of selected 10 Proteins in fasta format were retrieved.

S. |Entr SEQUENCE
Ny
0.
1| H2F >tr|H2F6V7|H2F6V7_ALOVR DNA-directed RNA polymerase subunit alpha OS=Aloe vera GN=rpoA PE=3 SV=1
6V7 | MVREEIAGSIRTLQWKCVESRIDSKRLYYGRFILSPLMKGQADTIGIAMRRALLGEMEGTCITRAKSEKVPHEYSTIVGIEESVHEILINLKEIVL

RSNLYGVRDASICVRGPRYVTAQDIISPPSVEIVDTTQHIANLMEPIDLRIELQIKRDRGYRMNPTKNYQDGSYPIDAVSMPVRNANHGIHSYG
NGNEKQEILFLEIWTNGSLTPKEALYEASRNLIDLFIPFLHAEEGDIHFEENKNRFTLPFFTFQNRFTNLKKNKKGIPLKCIFIDQSELPSRTYNCL
KRSNIHTLLDLLNKSQEDLMRIEYFRIEDVKQILDTLRKHFAINLPKNKEFSI

H2F
6Q9

>tr|[H2F6Q9|H2F6Q9_ALOVR DNA-directed RNA polymerase subunit beta OS=Aloe vera GN=rpoB PE=3 SV=1
MLRDGNEGMSAIPGFSQIQFEGFCRFINQGLSEEFHKFPKMEDRDQEMEFQLFVERYQLVEPLIKERDAVYESLTYSSELYVPAGLIWKTGRD
MQQQTVFIGNIPLMNSLGTSIVNGIYRIVINQILQSPGIYYRSELDHNGNSVYTSTIISDWGGRLELEIDRRTRIWARVSRKQKISILVLSSAMGL
NLREILDNVCYPEIFLSFSNDKEKKKIGSKENAILEFYQQFACVGGDTVFSESLCKELQKKFFQQRCELGRVGRRNMNRRLNLDIPQNNTFLLP
RDLLAAADHLIGMKFGMGTLDDMNHLKNKRIRSVADLLQDQFGLALVRLENAIRGTICAAIRHKLTPTPQNLVTSTSLTTTYESFFGLHPLSQ
VLDRTNPLTQTVHGRKLSYLGPGGLTGRTASFRIRDIHPSHYGRICPIDTSEGINVGLIGSLAIHVRIGHWGSIESPFYEISERSKEAQIIYLSPNRD
EYYMVAAGNSLALNRGIQEEQVVPARYRQEFLTIAWERIHFRSIFPFQYFSIGASLIPFIEHNDANRALMSSNMQRQAVPLSRSEKCIVGTGLER
QTALDSGVSVIAEREGKHYTDTHKIFSSNGDTISIPLVMYQRSNKNTCMHQKPQVRQGQCIKKGQILADGAATVGGELALGKNVLVAYMPW
EGYNSEDAVLISERLVYEDIYTSFHIRKYEIQTHVTSQGPERITKEIPHLEAHLLRNLDRNGIVMLGSWVEAGDILVGKLTPKTANESSYAPEDR
LLRAILGIQVSTAKETSLKLPIGGRGRVIDVRWIQKRWGSSYNPERIRVYISQKREIKVGDKVAGRHGNKGIISKILSRQDMPYLQDGTPVDMV
FNPLGVPSRMNVGQIFECSLGLAGDLLKRHYRIVPFDERYEQEASRKLVFSELYEASKQTKNPWVFEPEYPGKSRIFDGRTGDPFEQPVLIGKS
YILKLIHQVDDKIHGRSSGHYALVTQQPLRGRAKQGGQRVGEMEVWALEGFGVAHILQEMLTYKSDHIRARQELLGAMIIGGTIPKPEDAPE
SFRLLVRELRSLALELNHFLVSEKNFQINRKEV
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AQOA
240E
Y83

>tr|AOA240EY83|A0A240EY83_ALOVR DNA-directed RNA polymerase subunit beta" OS=Aloe vera GN=rpoC2 PE=3 SV=1
MAERADLVFHNKAIDGTAMKRLISRLIDHFGMAYTSHILDQVKTLGFQQATATSISLGIDDLLTIPSKGWLVQDAEQQSFILEKHHHCGNVHA
VEKLRQSIEIWYATSEYLRQEMNPNFRMTDPSNPVHLMSFSGARGNASQVHQLVGMRGLMSDPQGQMIDLPIQSNLREGLSLTEYIISCYGAR
KGVVDTAVRTSDAGYLTRRLVEVVQHIIVRKTDCGTIRGISVSPRNGMTEKIFVQSLIGRVLADDIYMGIRCIATRNQDIGIGLANRFITFRAQPI
YIRTPFTCRNTSWICQLCYGRSPTHGDLVELGEAVGIIAGQSIGEPGTQLTLRTFHTGGVFTGGTAEHVRAPSNGKIKFNEYWVHPTRTRHGHP
AFLCSIDLYVTIESRDILHSVNIPPKSLILVQNDQYVESEQVIAEIRAGTSTFHFKERVRKHIYSESEGEMHWSTDVYHAPEYTYSNVHLVPKTS
HLWILAGGPCRSSIVSFSLHKDQDQMNVHSFSVNERYTSDLSITNGRVRHKLLGPFGKKDKEILDYSRLDRIISNGHWNFPSILQGNSDFLAKR
RRNRFLIPLQYDQEGEKELIPSFGISIEIPINGILRRNSIFAYLDDPRYRKKSSGITKYGTVEVDSIVKKEDLIEYRGAKEFNPKYQKYQMKVDRF
FFIPEEVHILPGSSSIMVQNNSIIGVNTQLALNTRSRVGGLVRVERKKKSIELKIFSGDIHFPGETDKISRHSGILIPPGTEKKNSKESKNWKNWIY
VQRITLTKKKYFVFVRPVVTYE
IADGINLAKVFPQDLLQEKDNVQLRVVNYILYGNGKSIREIYHTSIQLVRTCLVLNWDQEKNGSIEEMHSSFVEVRVNDLIRDFIRIELVKSTIS
YTGKRYDTAGSGLIPDNGLDRTNINPFYSKVKIPLFIQCQGTIGTFLNRNKEWQSLRILSSFNCYRVGPFNGSKYNNVTKESNPITPLTDLLGPL
GTIVPKIVNFYSSYHLITHNQILLNKYWLLDNLKRTFQVLEIFKYCLIDENRRLYNPGPCNNIILNPFHLNWCFLHHNFSEETSTIISIGQFFCENI
CLFKHGPHIKKSGQILIVHVNSLVIRSAKPYLATLGATVHGHYGETLSEGDTLVTFIYAKSRSGDITQGLPKVEQILEVRSIGSISMNFERRFEG
WNERIPGILGIPWESLIGAELTIAQSRISLVNKIQNVYRSQGVQIHNRHIEIIVRQVTSKVLVSEDGMSNVFSPEELIGLLRAERAGRALDEAICY
RAILLGITRASLNTQSFISEASFQETARVLAKAALRGRIDWLKGLKENVVLGGVIPVGTGFKKLVHRSGQDKNIHLEIKKKNLFELEMRDILLH
HREFFCSCVPNNFHDTLEKSFM

AOA
240E
Y84

>tr|AOA240EY84|A0A240EY84_ALOVR DNA-directed RNA polymerase subunit beta’ OS=Aloe vera GN=rpoC1 PE=3 SV=1
MIDRYKHQQLRIGLVSPQQIRAWANKILPNGEIVGEVTKPYTFHYKTNKPEKDGLFCERISGPIKSGICSCGNYRVIGAEKEDPKFCEECGVEF
VDSRIRRYQMGYIKLACPVTHVWYLKRLPSYIANLLDKPLKELEGLVYCDVYLNFSFARPIAKKPTFLRLRGSFEYEIQSWKYSIPLFFTTPGFE
KFRNREISTGAGAIREQLANLDLRIIIDNSLVEWKELGDEESAGNEWEDRKIRRRKDFLVRRMELAKHFIRTNVEPERMVLCLLPVLPPELRPII
QIDGGKLMSSDINELYRRVIYRNNTLTDLLATSRSTPGELVMCQEKLVQEAVDTLLDNGIRGQPMRDGHNKVYKSFSDVIEGKEGRFRETLL
GKRVDYSGRSVIVVGPSLSLHQCGLPREIAIELFQTFVIRGLIRQHIASNIGIAKSKIREKEPIVWEILQEVMQGHPVLLNRAPTLHRLGIQAFQPI
LVEGRAICLHPLVCKGFNADFDGDQMAVHVPLSLEAQAEARLLMFSHMNLLSPAIGDPISVPTQDMLIGLYVLTMGNRRGICANRYNPSNCG
NYQNKTVDNNNYQYTKKKEPYFCSSYDALGAYRQKRINLNSPFWLRWRLDQRGIGSTREVPIEVQYESLGTYHEIYGHYLIVGSVKKEIRCIY
IRTTVGHVSFYREIEEAIQGFCRAYSYAI
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H2F
834

>tr|H2F834|H2F834_ALOVR DNA-directed RNA polymerase subunit beta" OS=Aloe vera GN=rpoC2 PE=3 SV=1
MEVLMAERADLVFHNKAIDGTAMKRLISRLIDHFGMAYTSHILDQVKTLGFQQATATSISLGIDDLLTIPSKGWLVQDAEQQSFILEKHHHCG
NVHAVEKLRQSIEIWYATSEYLRQEMNPNFRMTDPSNPVHLMSFSGARGNASQVHQLVGMRGLMSDPQGQMIDLPIQSNLREGLSLTEYIIS
CYGARKGVVDTAVRTSDAGYLTRRLVEVVQHIIVRKTDCGTIRGISVSPRNGMTEKIFVQSLIGRVLADDIYMGIRCIATRNQDIGIGLANRFIT
FRAQPIYIRTPFTCRNTSWICQLCYGRSPTHGDLVELGEAVGIIAGQSIGEPGTQLTLRTFHTGGVFTGGTAEHVRAPSNGKIKFNEYWVHPTR
TRHGHPAFLCSIDLYVTIESRDILHSVNIPPKSLILVQNDQYVESEQVIAEIRAGTSTFHFKERVRKHIYSESEGEMHWSTDVYHAPEYTYSNVH
LVPKTSHLWILAGGPCRSSIVSFSLHKDQDQMNVHSFSVNERYTSDLSITNGRVRHKLLGPFGKKDKEILDYSRLDRIISNGHWNFPSILQGNS
DFLAKRRRNRFLIPLQYDQEGEKELIPSFGISIEIPINGILRRNSIFAYLDDPRYRKKSSGITKYGTVEVDSIVKKEDLIEYRGAKEFNPKYQKYQ
MKVDRFFFIPEEVHILPGSSSIMVQNNSIIGVNTQLALNTRSRVGGLVRVERKKKSIELKIFSGDIHFPGETDKISRHSGILIPPGTEKKNSKESKN
WKNWIYVQRITLTKKKYFVFVRPVVTYEIADGINLAKVFPQDLLQEKDNVQLRVVNYILYGNGKSIREIYHTSIQLVRTCLVLNWDQEKNGSI
EEMHSSFVEVRVNDLIRDFIRIELVKSTISYTGKRYDTAGSGLIPDNGLDRTNINPFYSKVKIPLFIQCQGTIGTFLNRNKEWQSLRILSSFNCYR
VGPFNGSKYNNVTKESNPITPLTDLLGPLGTIVPKIVNFYSSYHLITHNQILLNKYWLLDNLKRTFQVLEIFKYCLIDENRRLYNPGPCNNIILNP
FHLNWCFLHHNFSEETSTIISIGQFFCENICLFKHGPHIKKSGQILIVHVNSLVIRSAKPYLATLGATVHGHYGETLSEGDTLVTFIYAKSRSGDIT
QGLPKVEQILEVRSIGSISMNFERRFEGWNERIPGILGIPWESLIGAELTIAQSRISLVNKIQNVYRSQGVQIHNRHIEIIVRQVTSKVLVSEDGMS
NVFSPEELIGLLRAERAGRALDEAICYRAILLGITRASLNTQSFISEASFQETARVLAKAALRGRIDWLKGLKENVVLGGVIPVGTGFKKLVHR
SGQDKNIHLEIKKKNLFELEMRDILLHHREFFCSCVPNNFHDTLEKSFM

H2F
747

>tr|[H2F747|H2F747_ALOVR DNA-directed RNA polymerase subunit beta’ OS=Aloe vera GN=rpoC1 PE=3 SV=1
MIDRYKHQQLRIGLVSPQQIRAWANKILPNGEIVGEVTKPYTFHYKTNKPEKDGLFCERISGPIKSGICSCGNYRVIGAEKEDPKFCEECGVEF
VDSRIRRYQMGYIKLACPVTHVWYLKRLPSYIANLLDKPLKELEGLVYCDYLNFSFARPIAKKPTFLRLRGSFEYEIQSWKYSIPLFFTTPGFEK
FRNREISTGAGAIREQLANLDLRIIIDNSLVEWKELGDEESAGNEWEDRKIRRRKDFLVRRMELAKHFIRTNVEPERMVLCLLPVLPPELRPIIQI
DGGKLMSSDINELYRRVIYRNNTLTDLLATSRSTPGELVMCQEKLVQEAVDTLLDNGIRGQPMRDGHNKVYKSFSDVIEGKEGRFRETLLGK
RVDYSGRSVIVVGPSLSLHQCGLPREIAIELFQTFVIRGLIRQHIASNIGIAKSKIREKEPIVWEILQEVMQGHPVLLNRAPTLHRLGIQAFQPILV
EGRAICLHPLVCKGFNADFDGDQMAVHVPLSLEAQAEARLLMFSHMNLLSPAIGDPISVPTQDMLIGLYVLTMGNRRGICANRYNPSNCGNY
ONKTVDNNNYQYTKKKEPYFCSSYDALGAYRQKRINLNSPFWLRWRLDQRGIGSTREVPIEVQYESLGTYHEIYGHYLIVGSVKKEIRCIYIR
TTVGHVSFYREIEEAIQGFCRAYSYAI

P832
33

>sp|P83233|VTIN_ALOVR Verectin (Fragment) OS=Aloe vera PE=1 SV=1
DEDNVLLT

Q002
BS

>tr|Q002B8|Q002B8_ALOVR Putative DRE-binding protein DREB1 OS=Aloe vera GN=DREB1 PE=2 SV=1
MISRAMQARNYNLGVRSQPMKLAAAAAPPQPKPTKLYRGVRQRHWGKWVAEIRLPKNRTRLWLGTFDTAEEAALAYDKAAYKLRGDYA
RLNFPHLKHTGAHLAPGGPLHSSVDAKLQAICQSLEQNKSSNSNSSKKEKRGDAVEEKSDKVVVVVAEGEESCSSSSMNTGSASSPSSEIESL
DFTEVPWDESEDFVLRKYPSWEIDWDAILS

B6V
3J3

>tr|B6V3J3|B6V3J3_ALOVR Dehydration-responsive element binding protein OS=Aloe vera GN=TINY PE=2 SV=1
MASEIEITKKNKGGARPKRPRDTGNQTPCYRGVRMRAWGKWYVSEIREPRKKSRIWLGTFPTPEMAARAHDVAALSIKGPAAILNFPDLAASL
PRPVSLSPRDVQAAAASAAAMEPEGGGNAAAVEELGEIVELPKLDGELFDNLESSEFVCYDSSFECSFAYYHPPWMEGADDLGGLLWDYKF

[EEN

D3W
327

>tr|D3W327|D3W327_ALOVR RNA polymerase C (Fragment) OS=Aloe vera GN=rpoC1 PE=4 SV=1
ETLLGKRVDYSGRSVIVVGPSLSLHQCGLPREIAIELFQTFVIRGLIRQHIASNIGIAKSKIREKEPIVWEILQEVMQGHPVLLNRAPTLHRLGIQA
FQPILVEGRAICLHPLVCKGFNADFDGDQMAVHVPLSLEAQAEARLLMFSHMNLLSPAIGDPISV
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Table.5 Identification physiochemical parameter using Protparam tool.

S.NO

ENTRY

PROTEIN

PARAMETER

NO. Of
Amino
Acids

Molecular
Weight

Theoretical
pl

Instability
Index

Aliphatic
Index

Gravy

H2F6V7

DNA-directed
RNA
polymerase
subunit alpha

339

39231.22

8.66

50.66

95.49

-0.378

H2F6Q9

DNA-directed
RNA
polymerase
subunit beta

1070

121375.14

8.97

43.89

92.20

-0.325

AOA240EY83

DNA-directed
RNA
polymerase
subunit beta"

1374

156166.30

9.22

40.02

94.95

-0.248

AQA240EY84

DNA-directed
RNA
polymerase
subunit beta’

687

78992.31

9.00

40.06

93.35

-0.301

H2F834

DNA-directed
RNA
polymerase
subunit beta"

1378

156638.90

9.20

39.93

95.17

-0.243

H2F747

DNA-directed
RNA
polymerase
subunit beta'

686

78893.18

9.00

40.21

93.06

-0.308

P83233

Verectin

917.97

3.49

32.83

133.75

-0.362

Q002B8

Putative DRE-
binding
protein
DREB1

211

23447.33

8.45

55.12

69.91

-0.656

B6V3J3

Dehydration-
responsive
element
binding
protein

183

20059.73

5.33

46.52

70.55

-0.392

10

D3Wa327

RNA
polymerase C

162

17882.03

7.29

39.26

119.75

0.259
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Table.6 Prediction of Domains and their Analysis using Prosite

S.No. | Accession Predicted Domain Domain Sequence Function
No. Domain Name
Accesion No.
1 H2F6V7 Not found Not found Not found Not found
2 H2F6Q9 PS01166 RNA GJdKVAGrHGNKGI necessary for
polymerases the
beta chain transcription
of genomic
DNA into
RNA
3 AOA240EY83 Not found Not found Not found Not found
4 AOA240EY84 Not found Not found Not found Not found
5 H2F834 Not found Not found Not found Not found
6 H2F747 Not found Not found Not found Not found
7 P83233 Not found Not found Not found Not found
8 Q002B8 PS51032 AP2/ERF LYRGVRQRHWGKWVAEIRLP- plant growth
domain KNRTRLWLGTFDTAEEAALAYDKAAYKLRGDYARLNFP and
development,
defence
9 B6V3J3 PS51032 AP2/ERF CYRGVRMRAWGKWYVSEIREP- plant growth
domain RKKSRIWLGTFPTPEMAARAHDVAALSIKGPAAILNFP and
development,
defence
10 D3W327 Not found Not found Not found Not found
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Table.7 Prediction Secondary Structure elements using GOR.

S.NO. | ACCESSION |[PROTEIN NAME ALPHA BETA RANDOM
NO. HELIX (Hh)% | BRIDGE COIL (Cc)%
(Bb)%
1 H2F6V7 DNA-directed RNA 40.71% 0.00% 43.66%
polymerase subunit
alpha
2 H2F6Q9 DNA-directed RNA 36.54% 0.00% 46.17%
polymerase subunit
beta
3 AOA240EY83 |DNA-directed RNA 25.55% 0.00% 50.00%
polymerase subunit
beta"
4 AOA240EY84 |DNA-directed RNA 30.86% 0.00% 49.93%
polymerase subunit
beta'
5 H2F834 DNA-directed RNA 25.98% 0.00% 49.64%
polymerase subunit
beta"
6 H2F747 DNA-directed RNA 30.90% 0.00% 50.29%
polymerase subunit
beta'
7 P83233 Verectin 0.00% 0.00% 62.50%
8 Q002B8 Putative DRE- 22.75% 0.00% 56.40%
binding protein
DREB1
9 B6V3J3 Dehydration- 26.23% 0.00% 53.01%
responsive element
binding protein
10 D3W327 RNA polymerase C 46.30% 0.00% 43.83%
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Fig.1 Retrieval of all aloe vera (A. barbadensis) Proteins using UniProt.
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Fig.2b Showing Biological Process and Cellular Components of Aloe vera Proteins.
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Fig.5 Domain Prediction using Prosite.
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Fig.7 Secondary Structure elements GOR result
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Sequence length : 353

GOR4 :
Alpha helix (Hh) : 75 is 21.25%
3,5 helix (Gg) : 0 is  0.08%
Pi helix (I1) : @ is  0.08%
Beta bridge (Bb) : @ is  0.00%
I Extended strand (Ee) : 104 is 20.46%
Beta turn (Tt) : @ is  6.608%
I Bend region (ss) : @ is  0.08%

In the present study we have performed the
analysis of A. barbadensis and find out
important its important proteins such as DNA
binding and Antioxidant proteins which have
crucial role in growth, development and
defence mechanism.

We have also predicted functional regions of
proteins called protein domains, again they
have vital role in the transcription and
protection against various diseases.

Findings such proteins and prediction of
proteins functional region can aid in
revealing hidden unique information, which
ultimately are the important candidate of
present food and drug industries.
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