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ABSTRACT

Musa balbisiana (B genome) has been observed to have a higher tolerance of biotic and
abiotic stresses than Musa acuminata (A genome). Ethylene Response Factor 1 (ERF1) is
a gene activator for pathogenesis-related proteins (PR proteins) such as basic chitinases
and beta-1,3-glucanase. There are numerous ERFI gene studies about Oryza sativa, but
information about the banana ERFI gene, especially in the B genome (Musa balbisiana
“Pisang Klutuk Wulung”), has still not been explored thoroughly. Using annotated
genomic data in an A genome (Musa acuminata ssp. malaccensis) and genomic data in a
B genome (Musa balbisiana “Pisang Klutuk Wulung”), research on the ERF'I gene can be
conducted at the gene sequences and amino acid sequences levels. The Musa acuminata
(A genome) ERFI gene nucleotide sequence was retrieved from the Kyoto Encyclopedia
of Genes and Genomes (KEGG) database. The Musa balbisiana (B genome) ERF'1 gene
nucleotide sequence was identified with the nucleotide Basic Local Alignment Search Tool
(BLASTn) using an A genome ERFI gene sequence as a query. Both ERF'1 gene nucleotide

sequences and amino acid sequences in

ARTICLE INFO the A and B genomes were annotated and
Article history: compared. Seven annotated genome ERF']
ﬁiﬁi;ii 20 Novenber 2021 gene sequences from the A and B genomes
Published: 13 May 2022 were identified with the probability that
DOI: https://doi.org/10.47836/pjtas.45.2.12 these genes were actively transcribed in cell
E-mail addresses: activity. ERF'1 gene comparisons between
?:,ﬁ?gﬁ?ﬁffi?ﬁ??#;‘ﬁ’; @Tﬁﬁfﬁi‘:ﬁ‘ﬁ) the A and B genomes showed that nucleotide

nugrahapraja@sith.itb.ac.id (Husna Nugrahapraja)
rikarhmp@gmail.com (Rika Rahma Putri)

*Corresponding author in each respective chromosome, ERF

composition, gene structure, gene position

ISSN: 1511-3701 o )
e-ISSN: 2231-8542 © Universiti Putra Malaysia Press



Gede Kamalesha, Fenny Martha Dwivany, Husna Nugrahapraja and Rika Rahma Putri

clusterization, identified motif, and amino
acid composition in each of the identified
motifs have similar characteristics.

Keywords: AP2/ERF domain, comparative genomics,

ethylene response factor 1, sequence annotation

INTRODUCTION
Banana plants are commonly grown in

tropical and subtropical countries. They can
be classified into two groups based on their
genomic composition: Musa acuminata (A
genome) and Musa balbisiana (B genome)
(Simmonds, 1959; Sumardi & Wulandari,
2010). The Cavendish banana cultivar
(AAA) covers 90% of globally planted
bananas and reduces diversity, especially at
the plantation site (Drenth & Kema, 2021;
Food and Agriculture Organization of the
United Nations [FAO], 2019). Low diversity
at plantation sites may cause problems in
plants like susceptibility to a particular
disease, such as the devastating Fusarium
wilt (also known as “Panama Disease”),
which attacked the cultivar Gros Michel
(de Bellaire et al., 2010; Marin et al., 2003).

The ethylene hormone regulates
the plant’s defense response against the
pathogen through signal transduction. The
first contact in this signal transduction is the
ethylene response (ETR) receptor. Next, the
ETR receptor activates a signal transduction
cascade by releasing the block exerted by
the CONSTITUTIVE TRIPLE RESPONSE
1 (CTR1) on Ethylene Insensitive 2 (EIN2)
(Karlova et al., 2014). Finally, this release
will actuate EIN3/EIN3-like (EIL) primary
transcription factor genes (Tieman et al.,

2001), leading to the activation of ethylene
response factors (ERF) (Adams-Phillips et
al., 2004; Bapat et al., 2010).

The ERF family, part of the AP2/ERF
superfamily, is the most widely studied
transcription family in plants (Riechmann &
Meyerowitz, 1998). The ERF gene family is
the gene activator for many genes (Pirrello
et al., 2012). In Nakano et al. (2006), ERF
genes were divided into groups [-X based
on identified motifs besides the AP2/ERF
domain. Therefore, ERF groupings based
on Nakano et al. (2006) can be used as a
reference to identify motifs besides AP2/
ERF domain and determine the function of
the sequences acquired in this study. The
ERFI gene has been thoroughly studied
in the Arabidopsis thaliana. It acts as a
gene activator for pathogenesis-related
proteins (PR proteins), such as basic-
chitinases and beta-1,3-glucanase. In a
previous study by Lakhwani et al. (2016),
a genome-wide analysis was conducted to
identify members of the AP2/ERF family
in Musa acuminata (A genome) and Musa
balbisiana (B genome) as well as changes
leading to neofunctionalization of genes.
However, information about the ERF'1 gene
in the Musa balbisiana genome remains
unexplored.

The study aimed to compare the ERF]
genes in the A (Musa acuminata “DH
Pahang”) and B genomes (Musa balbisiana
“Pisang Klutuk Wulung”), including their
gene structure (exon-intron architecture),
gene position on the chromosome, and gene
function (protein clustering and motifs).
Therefore, the ERFI gene study in Musa
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balbisiana “Pisang Klutuk Wulung” can
be conducted using the annotated genomic
information data of Musa acuminata “DH
Pahang” (D’Hont et al., 2012).

MATERIALS AND METHODS

ERF1 Gene Nucleotide Sequences and
Amino Acid Sequences Identification

A genome ERFI gene sequences were
retrieved from KEGG (Kyoto Encyclopedia of
Genes and Genomes) (https://www.genome.
jp/dbgetbin/www_bget?K14516+K14517)
(Kanehisa & Goto, 2000). BLAST (Basic
Local Alignment Search Tool) on the banana
genome hub site (https://banana-genome-
hub.southgreen. fr/blast) was used to identify
ERF1 gene sequences from the B genome
with the highest similarity approach (Eisen,
1998). Translated protein sequences from
identified ERFI genes of both genomes
were classified with the phylogenetic tree
approach. Identified ERFI genes and 128
amino acid Oryza sativa sequences (Nakano
et al., 2006) was used as a phylogenetic
tree construction dataset. Phylogenetic tree
construction was based on Nakano et al.’s
(2006) study on the platform Molecular
Evolutionary Genetics Analysis (MEGA-X)
(version 10.1.5) (Kumar et al., 2018).

ERF1 Gene Nucleotide Comparison in
Musa acuminata ssp. malaccensis and
Musa balbisiana

Seven nucleotide sequences were retrieved
and analyzed in pairs between the MaERF1 A
and B genome genes with pairwise sequence
alignment and Needleman-Wunsch as the

algorithm (Needleman & Wunsch, 1970) on
the European Bioinformatics Institute site
(EMBL-EBI) (https://www.ebi.ac.uk/Tools/
psa/emboss_needle/) (Madeira et al., 2019).

ERF1 Gene Structure Prediction and
Visualization

Seven ERFI of B genome gene structures
were predicted using the FGENESH+
program (Solovyev, 2007). Each predicted
ERF1 gene on both A and B genomes was
visualized using the CLC Sequence Viewer
(version 8.0). The location of the genes in
chromosomes for both Musa acuminata
ssp. malaccensis and Musa balbisiana
were retrieved from the BLAST search
and visualized using MS Paint (version
11.2201.22.0).

ERF1 Motif Identification and
Comparison in Musa acuminata ssp.
malaccensis

ERF1 amino acid sequences in both Musa
acuminata ssp. malaccensis and Musa
balbisiana motifs were identified with
Multiple Expectation maximizations
for Motif Elicitation (MEME) suite (Bailey
& Elkan, 1994) using ERF group IX
consensus motifs from Nakano et al. (2006)
as motif targets. The identified motif in
the Musa acuminata ssp. malaccensis and
Musa balbisiana amino acid sequences were
visualized using the Weblogo3 program
with default parameters (http://weblogo.
threeplusone.com/create.cgi) (Crooks et
al., 2004).
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RESULTS AND DISCUSSION

ERF1I Genes Identification in Musa
balbisiana and Musa acuminata
Through searching and selections from
BLASTn ERF gene results, seven ERFI
genes in Musa acuminata (A genome) were
retrieved from the KEGG database with the
following gene IDs from NCBI (National
Centre for Biotechnology Information):
“103971653” (MaERF1 1), “103972093”
(MaERF1 _2), “103973681” (MaERF1 _3),
“103981246” (MaERF1 _4), “103981564”
(MaERF1_5), “103983138” (MaERF1 _6),
“103985947” (MaERF'1_7). Seven ERF1
genes in Musa balbisiana (B genome)
were identified with gene identification:
MbERFI1 1, MbERFI1 2, MbERF1 3,
MbERF1 4, MbERF1 5, MbERFI 6,
and MbERFI 7. ERFI genes in A and B
genomes had a similarity of above 90%
(Supplementary 1).

ERF1I Genes Structure and
Composition in Musa acuminata and
Musa balbisiana

The ERFI genes in Musa acuminata
ssp. malaccensis and Musa balbisiana
have no introns. The longest ERFI gene
was MaERFI 7 in the A genome and
MbERF1 7 in the B genome. The shortest
ERF1I gene was MbERFI 5 in the B
genome and MaERF'1 5 in the A genome
(Figure 1). Like relatively short sequences,
including the intron, coding sequences,
and exon compared to other genes, these
are the housekeeping genes’ typical
genomic features (Eisenberg & Levanon,

2003; Vinogradov, 2004). M. Liu et al.’s
study (2019) also showed that 79.3% of
FtERF genes had no introns. Thus, there
is a probability that these ERFI genes
are transcribed actively in cell activities.
Furthermore, the nucleotide compositions
of all seven ERF'I genes in both genomes
showed a similarity percentage above 95%,
the data for which have been presented in
Supplementary 1. These results showed
that ERF'I genes of Musa acuminata ssp.
malaccensis and Musa balbisiana have a
close evolutionary relationship because the
nucleotide varieties were minimal.

ERF1 Genes Location in Musa
acuminata and Musa balbisiana
Chromosomes

The ERF1 genes’ positions in A and B
genome chromosomes were similar: ERF[_1
(for A and B genomes) in chromosome 2,
ERFI 2 in chromosome 11, ERFI 4 and
ERF1 5 in chromosome 4, ERFI 6 in
chromosome 1, and ERF' 7 in chromosome
5. ERFI 3 gene in both genomes was
not identified in the genome database
and identified as uncategorized in the
chromosome in the Banana Genome Hub
database (Figure 2). Chromosome 4 has the
most identified ERFI genes, with two in the
A (MaERF4 and MaERF'5) and B genomes
(MbERF4 and MbERF'S). Multiple ERF']
genes in both banana genomes resulted from
gene replication, also identified in Tartary
buckwheat (Fagopycum tataricum) (M. Liu
etal., 2019).
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Figure 1. The structure of the ERF'I gene in Musa acuminata (A genome) and Musa balbisiana (B genome).
Bars are marked in the base pair (bp). The figure was visualized using the CLC Sequence Viewer (version 8.0)
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Figure 2. Position of ERFI genes in (a) Musa acuminata (A genome) and (b) Musa balbisiana (B genome)
chromosomes. The figure was visualized using MS Paint (version 11.2201.22.0)
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Phylogenetic Tree Analysis

Phylogenetic tree analysis (Figure 3)
showed that MaERF1 and MbERF1 amino
acid sequences (red-colored area) were in
one clade with the Oryza sativa ERF group
IX (blue-colored area). Oryza sativa was
used as a comparison species because its
ERF gene database was already established
in a previous study by Nakano et al. (20006).
Oryza sativa is monocotyledonous like
the Musa species. So, based on the data,
Oryza sativa is a widely accepted model
for monocots that gives evidence of the
similarities and differences between the
two major groups of higher plant species
and has a close lineage with Musa (Goff
et al., 2002; Izawa & Shimamoto, 1996).
The MaERF1 and MbERF1 amino acid

R

i
it

X

sequences within group IX were grouped
with Oryza sativa ERF group [Xc. of
the other genes, MaERF1 1 grouped as
sister taxa with MbERF1 1, MaERFI 2
with MbERF1 2, MaERF1_3 with
MbERF1_3, MaERF1_4 with MbERF1 4,
MaERF1_5 with MbERF1 5, MaERF1 6
with MbERF1 6, and MaERF1 7 with
MbERF1 7. Phylogenetic tree analysis
results showed that all MaERFI and
MbERF 1 were ERF IXc based on ERF
classification by Nakano et al. (2006), who
also explained that the ERF gene in group
IX has disease resistance roles in tomato
and tobacco (Fischer & Droge-Laser, 2004;
Huang et al., 2004). ERFI in the A and B
genomes were closely related because they
are grouped as sister taxa.

32001 Hile
20,1 fy
101

Os084,

LOC Os09935030.1 llic
0s08943210.1 llic

i
1

C
0c

Figure 3. Phylogenetic tree of Musa acuminata (A genome), Musa balbisiana (B genome), and Oryza sativa
ERF genes. The figure was constructed using MEGA-X software (version 10.1.5)

524

Pertanika J. Trop. Agric. Sci. 45 (2): 519 - 545 (2022)



In silico Comparisons of ERFI Gene Between Bananas

Amino Acid Motif Composition
Comparison

There were four motifs in total in the
MaERF1 1, MbERF1 1, MaERF1 2,
MbERF1 2, MaERF1 3, MbERF1 3,
MaERF1_4, MbERF1 4, MaERF1 5,
MbERF1 5, MaERF1 7, and MbERF1 7
amino acid sequences (Figure 4). There was
one domain AP2/ERF (red box) and three
motifs which consisted of CMIX-1 (cyan
box), CMIX-3 (purple box), and CMIX-4
(orange box). In addition, three motifs were
detected in MaERF1_6 and MbERF1 7.
AP2/ERF, CMIX-4, and CMIX-1 were

detected, while in MbERF1 6, AP2/ERF,
and CMIX-4 motifs were detected. On
the other hand, domain AP2/ERF was
detected in all MaERF1 and MbERF1
amino acid sequences, indicating that
these amino acid sequences are classified
as the ERF subfamily (Riechmann &
Meyerowitz, 1998). Motifs besides AP2/
EREF are transcription factors likely to have
similar essential functions (Rashid et al.,
2012; Reyes et al., 2004) that consist of
transcription factors’ activities, interactions
between proteins, and nuclear localization
(L. Liu et al., 1999).
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Figure 4. The amino acid motif of ERF sequences compares Musa acuminata (A genome) and Musa balbisiana
(B genome) chromosomes. The box shows domain AP2/ERF (red box) and three motifs, which consist of
CMIX-1 (cyan box), CMIX-3 (purple box), and CMIX-4 (orange box). The figure was visualized using the

MEME suite program
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Each identified amino acid motif of
MaERF1 and MbERF1 was also analyzed.
Overall, all the identified motifs between
MaERF1 and MbERF1 have high
similarities. For example, in Figure 6, both

PLPFDY

10

MaERF1 and MbERF1 have similar CMIX-
4 motifs with slight amino acid composition
differences detected at positions 4, 9, 19,
and 22.

-gzio
i Ppg.zLEEDmVN, |!SDEEhL| EQM AEA

15 2

Figure 5. CMIX-3 motif sequences of (a) Musa acuminata (A genome) and (b) Musa balbisiana (B genome).

The figure was visualized using the Weblogo3 program

In addition to the CMIX-4 motif, the
amino acid composition of the CMIX-3
motif varied, but both generally have the
same amino acid consensuses at each
position (Figure 5). Based on the analysis,
the CMIX-1 motif has the shortest amino
acid sequence compared with other identified
motifs, and variation between MaERF1 and
MDbERFT1 in this motif was relatively low
(Figure 7). On the other hand, the AP2/ERF
motif was the longest in both genomes, with
58 amino acids. This result confirmed the
previous study by Wessler (2005), which
showed that AP2/ERF length was around
60-70 amino acids. Besides its length,

domain motifs AP2/ERF in both genomes
were conserved. There were two conserved
amino acids in both genomes, YRG in
position numbers 1-3 and RAYD in position
numbers 39-42. YRG conserved motif
was the rich basic hydrophilic amino acids
located at N-terminus and has a function in
DNA binding (Okamuro et al., 1997). On
the other hand, the RAYD conserved domain
has an essential function in domain structure
and function. However, in both genomes,
the AP2/ERF domain has L (leucine) in
position number 39 rather than R (arginine)
(Okamuro et al., 1997).
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Figure 6. CMIX-4 motif sequences of (a) Musa acuminata (A genome) and (b) Musa balbisiana (B genome).

The figure was visualized using the Weblogo3 program
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Figure 7. CMIX-1 motif sequences of (a) Musa acuminata (A genome) and (b) Musa balbisiana (B genome).

The figure was visualized using the Weblogo3 program

Based on this study’s comparison with
Lakhwani et al. (2016), there were several
differences in identified motifs outside
the AP2/ERF domain. In Lakhwani et al.
(2016), the identified motif in group IX of
the ERF gene was only the LNFP motif. On
the other hand, this study identified three
motifs: CMIX-1, CMIX-3, and CMIIX-4.
Furthermore, Lakhwani et al. (2016) showed
that the identified motif outside AP2/ERF
domain was named the LNFP motif, but
based on Fujimoto et al. (2000), the LNFP
motif is the part of the AP2/ERF domain

amino acid residues. Considering both
studies used the in silico approach, further
confirmation is needed to elucidate the
differences.

CONCLUSION

Based on this study, the ERF'I genes of Musa
acuminata (A genome) and Musa balbisiana
(B genome) showed high similarities in their
nucleotide sequences, gene structures, and
positions in the chromosome, phylogenetic
clustering, and the motif predicted in the
protein sequences.
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In silico Comparisons of ERFI Gene Between Bananas

SUPPLEMENTARY DATA

Supplementary 1

The sequence alignment of ERF1 genes in Musa acuminata ssp. malaccensis (4 genome) and Musa balbisiana
(B genome)

fessssssssssssssssssssssssssssssssesenEs

Alipgned_sequences: 2
1: MaERF1_1

2: MbERF1_1

Matrix: EDNAFULL
Gap_penalty: 10.8
Extend_penalty: 8.5

Length: 1888
Identity: 1871/1888 (98.4%)
Similarity: 1871/1888 (98.4%)
Gaps: 2/1e88 ( 8.2%)
Score: 5284.5

EE I I A R R RN

MaERF1_1 1 GGTCAGACTTGCCTCGCTCTCTTTGCCTCATCCCTTCCATGTCTCTTCGA e
FELEEREEERREEER T E- Tl CEE e r e e ey
MbERF1_1 1 GGTCAGACTTGCCTCGCTATCTTTTCCTCATCCCTTCCATGTCTCTTCGA 3:]
MaERF1_1 51 CCCTCTCCGGTATATATCTTCCCCGCCCCTGOGCTTTCTCACGCTCGATA 188
FELLTLETTREEEE R e e e e e i e
MbERF1_1 51 CCCTCTCCGGTATATATCTTCCCCGCCCCTGOGCTTTCTCACGCTCGATA 188
MaERF1_1 181 GCGAACCCCGCGACCCAGGCGTGCATCTCATGGATCCTTCCAATCTCCAC 158
FEEEEL-TE- P EE PR e e e ey
MbERF1_1 181 GCGAACACCACGAACCAGGCGTECATCTCATGEATCCTTCCAATCTOCAC 158
MaERF1_1 151 TGTCGGAGCCACGACGAGTTCTCGTCGGAATCCTCCGGCCGETCGECGGA 200
EELEREREERREEEEREE e E e e e - EerE e et
MbERF1_1 151 TGTCGGAGCCACGACGAGTTCTCGTCGGAATCCTCTGGCCGGTCGCCGGA 208
MaERF1_1 2081 CTTCAACGTCAACGACAGCGACGAGATGGTCCTGTTCGACA 250
|III|]II|IIII[III|III|III|II||I||||||I||II|III|H
MbERF1_1 201 CAACGTCAACGACAGCGACGAGATGGTCCTGTTCGACA 258
MaERF1_1 251 GCCCCCAGGCCCGACGAGGCCAGGGACGGGGAG 300
|III|III|IIIIlIII|III|III|III|III||III|III|III|H
MbERF1_1 251 T CAGGLCCGACGAGGCCAGGGACGEGGEAG -]
MaERF1_1 381 GCCGAGTCGAAGAGCAGGGACGAGGAAGGGCTGCTGCGGCGELGGACGCC 350
|IIIIlII|III|[III|III|III|III||II||III|III|III|H
MbERF1_1 381 GCOGAGTCGAAGAGCAGGGACGAGGAAGGGCTGCTGCGGCGGLGGACGCC 358
MaERF1_1 351 GGAAGATCGGTGCTACCGCGGCGTCCGGAAGCGGCCGTGGEGCAAGTTCG 488
FEEERTRCERREER R e e e e e e e e e e e e e
MBERF1_1 351 GGAAGATCGGTGCTACCGCGGCGTCCGGAAGCGECCGTGGGGCAAGTTCG 488
MaERF1_1 481 CGGLGGAGATCAGGGACTCGACCCGEAACGGRATTCGGGTGTEGT TGGEGEL 45
EELEEEECERREER R Er e e e e e e e e e ey
MbERF1_1 481 CGGCGGAGATCAGGGACTCGACCCGGALCGGGATTCGGGTGTGGTTGEGEC 450
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MbERF1_1
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MaERF1_1
MbERF1_1
M3ERF1_1
MbERF1_1
MaERF1_1
MbERF1_1
MaERF1 1
MbERF1_1
MaERF1_1
MbERF1_1
MaERF1_1
MbERF1_1
MaERF1_1
MbERF1_1
MaERF1_1
MBERF1_1
MaERF1_1
MbERF1_1
MaERF1_1

MbERF1_1
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451
451
5e1
581
551
551 AG
681
Ge1
651
651
7e1
7e1
751
751
8e1
2a1
851
851
899
%81
249
951
999
1ea1
1849

1851

ACGTTCRACACCELGEGRAGGCCGLCGLGLTAECCTACGACCAGGCGGLGET

A
ACGTTCGACACCGCGEAGGCCGCCGCGCTGGCC TACGACCAGGLGGLGLT

GTCCATGLGOGOGCAGLTCGCGATGLTCAATTTCCCOGTGRAGLGLGTEC

LEEDEEELPEEE T LPEEEEEECEEEEEE R EE LT
GTCCATGCGGGGACAAC TCGCGGTGCTCAATTTCCCGGTGEAGCGGETRC

AGGCATCGCTGCGRRAGCTGRAGTGERGLAAGRACGACTGCTCCCCGATG

GLELEAGCTGEAGTGREGCAAGGACGACTGCTCCCCGGTG

ATGRCTCTCAAGAAGAAGCACTCCCTRAGARMGACGOCGGTCATCGAGCAT

LLCCELEEEREEEEEELEEEE PR EREEEEEE TR T e
ATGGCTCTCAAGAAGAAGCACTCCCTGAGAAGACGGCGGTCATCGAGCAT

ARAGGACAAGGTEOCGCCOACCAGGATACCGAATRTTCTGGRAACTGRAAG

LCCEREEELEEETEELEEEREE R EEEEEE R e P e
AAAGGACAAGGTGECGCCGACCAGGATACCGAATGTTCTGGAACTGGAAG

ACCTOGGCGCAGACTACTTGRAGGAGCTCCTCAGTGTATCAGAGTCTTCA

LU TLPEEEEEEEEE TR EEEE TR iy T
ACCTTGECGCAGACTACTTGGAGGAGCTCCTCAGTGTATCGRAGCCTTCA

BAACCATEGTAACCCTTCTCCTORCTCTCCACCGCTGCCATCTCACGLCCG

LEDEELPEEELELEELP PR R« EELELEPEELLEEEE LT
AAACCATGGTAACCCTTCTCCTGCTCTCEGCCGCTGCCATCTCACGCCCE

GAGGACCTCATCATTTCCTCCTCCATAATTRRAGAATCCAATCACCTGLT

LCLLEEEEEELREE LR E R L T E R R e
GAGGACCTCATCATTTCCTCCTCCATGATTGGAGAATCCAATCACCTGCT

CAACCTACAGCCACACTCCATGAAACTCOGATCCAGCT - - CCOCCTCACC

L EEEELEEEPEEEEEEPEEE P PPt CEE T
CAACCCACAGCCACACTCCATGAMACTCGGATCCAGCTCCCCCCCTCACE

ATTTTTTATTCTTCTTCCCCTCTCOCTCCCTCTCTCTCTCTCTCTCTATC

I
ATTTTTTATTCTTCTTCTCCTCTCCCTCCCTCTCTCTCTCTCTCTCTATC

GAAAGCCCCCATCAGATARGCAGTGLTGLATTATTATGLGRGLCCCGARA

LEECEULPECEEEEEEE TR e e e
GAAAGCCCCCATCAGATAAGCAGTGCTGCATTATTATGCGGGCCCCGAAA

ACGATGTAAGAAANGATGTACATGTCTGT TTCAGATCCATTRAATCCACG

LCDEEEPEEEEE LT R TP EE LT T Trr

ACGATGTAAGAAAAGATGTACATGTCTGTTTCAGATCCATTGAATCCACG
GRAAAGTTRAGCACGACGCCTTTGCTCTCTTCACATCA 1886

LCCEEECEEEEEEEEELT PP EEE R R EET T
GGAAAGTTGAGCACGACGCCTTTGCTCTCTTCACATCA 1088
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In silico Comparisons of ERFI Gene Between Bananas

#

# Aligned_sequences: 2
# 1: MaERF1 2

# 2. MbERF1_2

# Matrix: EDNAFULL

# Gap_penalty: 18.8

# Extend_penalty: @.5

¥

# Length: 992

# Identity: 967/992 (97.58)

# similarity: 267/992 (97.5%)

# Gaps: 2/802 { B.2%)

# Score: 4732.5

F

"

MaERF1_2 1 GCTCGAGAAGAAGCAAGGAGGTGEECGAMACCCTGLGCTCTGCCTCGTTC L1
LCCCEEEPEREE R e e e - e ee e e - e e e e e e

MbERF1_2 1 GLTCGAGAAGAAGCAAGGAGGTGEECCARACCCTACGCTCTGCCTCRTTC 5@

MaERF1_2 51 CTCCCTTTCCTCCCTATGGACTACTACCTCTTCGACTCCCTGAACCALGA 1lga
FECEEE R R e e e e e e ee e e e e e e e e e e e

MDERF1_2 51 CTOCCTCTCCTOCCTATGGACTACTACCTCTTCGACTCCCTGAACCACGA 1ee

MaERF1_2 181 ACACTCGCCGGAATCCTCCACCRRTTCCACCGAGCCCTTTCCATRGRCCG 158
FECCEEPERERE e < PR e e et Lee e

MbERF1_2 181 ACACTCGCCGGAATCGTCTACCGETTCOOCCGAGCCCTTCLCATGEELCE 158

MaERF1_2 151 GCGTTEGECTETTCTACCCGGACGTTCCTCTCCCTTTCAACAT GRATGAL 20
R e A

MbERF1_2 151 GCGTTGGECTGTTCTACCCGRACGTTCCTCTCCCTTTCAACATGRATGAL 298

MaERF1_2 281 TCOGAGGAGATGCTGCTGCTCGGRAATGCTCGCGRAGGCCTCCOGAMAMGET 258
R AR s nnnan

MbERF1_2 281 TCCGAGGAGATGLTGCTGLTCGGAATGCTCTCOGAGGCLTCCGRAAAGGE 258

MaERF1_2 251 GTCGQTCCTCATOGGAGGCCTGCGACCGGAGCGTGATCCGERC CAAGRANG J8a
UL TEECCEREERE e P e e e e e e e e e

MBOERF1_2 251 GTCGCCCTCGTOGGAGGLCTGLRACCGRAGCGTGATCCGGGLCAAGGAAG Joe

MaERF1_2 381 AAGAGGTEGATTCGCGGAGCAAGGCGGCGEATCAGCCGAMGGAGALGTCG 350
FEETECEEREERE P e e e e e e e e e

MBERF1_2 381 AAGAAGTGGATTCGLGGAGCAAGGLGLCGEATEAGL CGAAGGAGAARTCG 3ta

MaERF1_2 351 TACCGGGGGATECOGAAGCGECCATORERGAMGTTCGCOGLGRAGATCAG 499
FECEEECCCEREERR e = PR e e e e e e

I"'IhERFl_Z 351 TACCGGGGEGETGLGGAAGCGACCGTGRGREAAGT TCGLGGLGRAGATCAG 49a

MaERF1_2 481 GGACTCGACGCGGCACGGGATACGGGTGTGGCTGEGGACGTTCGACAGLG 458
FECCEELTEEE R EE e e e e e e e e e e e e e e e e e ey e

I"'IhERFl_Z 481 GGACTCGACGCGGCACGGRATACGGGTGTGECTGEGGACGTTCGACAGLG 4ta
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MaERF1_2
MbERF1_2
HMaERF1_2
MbERF1_2
MaERF1_2
HMbERF1_2
MaERF1_2
MbERF1_2
MaERF1_2
MbERF1_2
HMaERF1_2
MbERF1_2
MaERF1_2
HMbERF1_2
MaERF1_2
MbERF1_2
MaERF1_2
MbERF1_2
MaERF1_2
HMbERF1_2
MaERF1_2

MbERF1_2
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451

451

581

581

5ol

551

Gl

6el

651

651

781

a1

751

751

el

gel

851

851

ge1

ge1

@49

951

CGGAGGLCGLCGCCCTGECGTACGACCAGRLCGLCTTCTCGATGAGRGEE
CLCCEELEEEEELLEEERL LT ER e EE ey

CEGAGGCCGCCGCCCTERCGTACGACCAGGLCGLCTTCTCGATGAGGREE

TCGATGGCGETGCTCAATTTCCCGGTGEAGLEEETECGOEAGTCGTTGAA

A
TCGATGGCGGTGCTCAATTTCCCGGTGRAGCGEGTGCAGGAGTCGTTGAA

CGGCATCAAGTGL TEGAAGGAGGAGGAGARGETGTLGCCEELGGTEELGE

FCCLECECEEEET PR =P PR EEE ey
CGGCATCAAGTGC TGGAAGGAGGAGAAGGAGGTGTCGCCGGCAGTEELGE

TEAAGAGGAGGCACT CCATGAGGAGGAAGTGEATGAACAAGARAGCAAAG

CEECCCLEEEELETEEEE e et eee e e en - Ee e e
TGAAGAGGAGGCACTCCATGAGOAGGAAGTAOATGAGC AMGAALGCAAAG

GAGAGTGAGACGAGCAGCAGCAGLAGCAGCAGCGTGGAGAGCGTGLTGEA

e
GAGAGTGAGACGAGC AGCAGCAGCAGCAGCAGCGTGEAGAGCGTEL TEGA

GETGOAGGACTTGGOALMCAGAGTATTTGGAGEAGCTTCTGAGRACATCAG

JENNnaunnnnnmmmn
GCTGGAGGACTTGGGAACAGAGTATTTGGAGGAGCTTC TGAGAACATCAG

AAGTAGCCAACACTTGCTGACTTCTTCCAATCCTTCTCCACCGCCAGTCT

FEELCEEE R EEEEE TR TR R ety
AAGTAGCCGACACTAGCTGACTTCTTCCAATCCTTCTCCAACGECAGTCT

CCCCTRTTCCTCCTTTTTITCCTAAGGGARRCCCCTCACTTGTTCCTTGTA

CEEEECEEREELT TR R e et EEERE L e LR LR
CCCCTGTTCCTCCTTTTTTCCGGAGGGAAACCCCACACTTGTTCCTTATA

TTCCTTTCTTGATTTGTTCTTTCAGTTGTCCAAGTCAGGATGATCTTTTT
ELELEETEEEELE P EEEE PR EEE LR e e ety |

TTCCTTTCTTGGT TTGTTCTTTCAGTTGTCCARGTCAGGATGATCTTTTT

TACTTGGCTGTGCTTGGCATG- -TGCCATACCAAGATATCTCGATATCTT

FECLCLCERCEEEET PR PR PEEEE T e Ei |
TACTTGGCTETGE TTGGCATGEATGCCACACCAAGATATCTTGATATCTT

ATTTCCCTOCTOCARATCAATATAGCTTTTGATCCTOTAALL G998

FEELCRLTECEEEEPE L TR LR E R e e
ATTTCCCTGCTGCAAATCAATATAGCTTTTGATCCTGTARMA 992
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In silico Comparisons of ERFI Gene Between Bananas

#‘IIIIIII.---- =Zz=z====
i

# Aligned sequences: 2

# 1: MagERF1_3

# 2: MbERF1_3

# Matrix: EDNAFULL

# Gap_penalty: 18.8

# Extend_penalty: 8.5

b

# Length: 888

# Idenmtity: 703/883 (98.1%)

# Similarity: 793/203 (93.1X)

# Gaps: 2/aeg [ 8.2%)

# Score: 3893.8

b

#

#....--.-.ll-----.......-.-.--.--.----.....-.l

MaERF1_3 1 GCCTeAGAACCACCGATCTCCCACCCCACAMTTCACGATGRATCCTTCAT
LECE-FEEREEEEE e e e e e e e e e e e e e e e e iy

MbERF1_3 1 GOCTAAGARACCACCGATCTCCCACCCCACAATTCACGATEGATCCTTCAT

MaERF1_3 E1 ATCTCCAGTCCCAGAGT TACGACGAATTCTCACCEGAAGATTCCTATOGE
CEC-DEEEEEEEE TR EEEEE e e e e e e e |

MbBERF1_3 51 ATCTGCAGTCCCAGART TACGACGAAT TCTCGCCGGARMGATTCCTATCGE

MaERF1_3 181 CTCCCCTTOGACGTCAACGACAGCGAC GAGATGLTCCTGTTCGACACACT
(ECERRRE R P e e e e e e e e e e e e e e erer

MbERF1_3 181 CTCCCCTTCGACGTCAACGACAGCGAL GAGATGCTCCTETTCGACALACT

MaERF1_3 151 GEOGGAGECCACCCCTTORAACCOGGTCCTORL AGGGGAGGGTCGACCGA
I annnmmmmiEmmn

MbERF1_3 151 GGLGGAGGUCACCCCTTCTARCCOGGT CCTGLLAGGGLAGLGLUGACLGA

MaERF1_3 281 CGEGCEAGCCGTGCTALCGLGECETCCGTAAG GECCETEREGGAAGTTC
CECCLREECEEEEE TR EEEEE e e e e e e e |

MbERF1_3 201 CGeaCGAGCCOTOCTACCGCGECETCCOTAAGCGECCATRRGEGAAGTTC

MaERF1_3 281 GLGGLGGAGATAAGGGACTCRACGLGEGEAGREGLGLEEETETGGLTREG
CCEECERERE TR P e e e e et e e e e e e e e e eer

MbERF1_3 251 GCGGCGGAGATAAGGGACTCGACGLGGOGAGGELLGLEAGTETGRLTGEE

MaERF1_3 301 GACGTTCOGACACCELAGARGCCECCGCCCTORCATACGACCAGGLGECGT
R R

MbERF1_3 381 GACGTTCGACACCGCGGAGELCGCCGCCCTORRCGTACGACCAGRCGRLAT

MaERF1_3 351 TCTCCATGOGGGEECGECTCECCGTELTCAMCTTCCCAGTGGAGCAGGTG
CECELELEEEEE TR EEERE e e e e e e e iy |

MBERF1_3 351 TCTCCATGOGGGLECaGCTCGCCaTGC TCAACTTCCCAGTEGAGCAGGTG

MaERF1_3 481 CAGGAGTCCTTGCAAGAGCTCGAATGGGATAAGGACAACTGCTCCCCCAT
N s

MBERF1_3 481 CAGGAGTCCTTGCAGGAGCTCGAATGOGATAAGGATAACTGCTCCCCCAT
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451
451
se1
se1
551
551
521
sal
658
651
7ee C
7el
758
751
799

ael

CATGGCACTCAAGAAGAAGCACTCGTTAAGGAGGAGGAGGAGACCTGCAG

FELEIRTERRREE e e e el
CATGGCAC TCAMGAAGAAGCACTCATTAAGGAGGAGGAGGAGALCTGCAG

TGAGCGEEAAGACCAAGETGECACAGAGCAGGATACAGAGTGTCCTGEAR

EEEEREERRre et e et e et-1 e inn-1ii
TGAGCGEEAAGACCAAGETGGECACAGAGC AGGAGAC AGAGTGTCC TAGAR

CTGGAGGACT TOGGCACAGATTACT TEGAGGAGTTACTGAGAGTTTCCGA

EEECTRTTEREE e e e e e ey eyl
CTGEAGGACTTGGGAACAGATTACT TEEAGGAGTTACTGAGAGTTTCCGA

TCAGTARACCTGLTCOCTGCAGC TCARATCARALTCCA

IIIIIIIII[ [IIIIIII[IIIIII]]IIIIIIII FEERRETVELTTD
ATAACCTCAGTAAACCTECTCCCTGCAGC TAAAATCAMMCTCCA

TGGAACTOGGATCCAGLTTTCGGTTCCTTCATCATTATTTATTCTGLTTG

EEEEETELTERE i et e e e ernnnl
TGEAACTCGEATCCAGC TTTCGATTCCTTCATCATTATTTATTCTGCTTG

ATTACTTGGTCCCOCARAMATGATGTAACAGGARAATGTATGTGTTT

II|||II||[I[I|||III[III CEREREEREEE TR eyt
CATTACTTGGTCCCCCARAACGATGTAACAGGARAATGTATGTGTTT

CAGATCCGTTGAATCCATGE - ARAGATGAGCGLGATGECTTTRCTTGCTT

EEEEETEER R re e e tn e e e e e ennnni
CAGATCOGTTGAATCCATGCAMAAGATGAGCGCGATGECTTTGCTTGCTT

TACACCAR 286

LETELTT
TACACCAA 208
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In silico Comparisons of ERFI Gene Between Bananas

L s - ——

"

# aligned_seguences: 2

# 1: MaERF1_4

# 2: MbERF1_4

# Matrix: EDMNAFULL

# Gap_penalty: 18.@

# Extend_penalty: @.5

"

# Length: 1854

# Identity: 1832/1854 (97.9%)

# Similarity: 183271854 (97.9%)

# Gaps: 1/1854 { 8.1%)

® Score: 5866.8

#

#

- e —————

MaERF1_4 1 TGAGGCTCTTATGLOGCGAAACCACACGAGCCGAGL AAGARAGAAGLCTGT
PEETELEE-TRRRE e e e - -0 e e e i

MBERF1_4 1 TEAGGCTCTAATGCCGCGAAACCACAAGOGCCEAGL AAGAAGRAGCCTGT

MaERF1_4 51 TTCTCCGTCGATGRATTCTCCAAACCTCTACTTCCGCTGCTCOGAATCCT
PECETELEEE TR e e e et - e

MbOERF1_4 51 TTCTCCGTCGATGGATTCTCCAAACCTCTACTTGCGCAGC TCOGAATCCT

MaERF1_4 181 CeGCCGCGTCCACACCCGAATCCCOGGAACCTGCCCOGTGLTCCCGLCTC
FECTERREREERRE e - b= e e

MDERF1_4 181 CGGCCGCATCCACACCOGAATCCCOGAAGCCTOTCCOGTRLTCCCGLETC

MaERF1_4 151 GACCAACCOCTTCCCTTORACGTGAACGACGLCGATGAGATGCTCTTGET
CEELETEEEE R e e e e e e e e et e e e

MBERF1_4 151 GACCAACCGCTTCCCTTOGACGTGAACGACGCCGATGAGATECTCTTGCT

MaERF1_4 281 GGACATGCTCATCGATGCTCCCGACGTGTCTAACTCTACCATGRCGRCAG
PECETECEREERRE e e e e e e e e e e

MOERF1_4 281 GEACATGCTCATCGATGCTCCCGACGTGTCTAACTCTACCATGGLGECAG

MaERF1_4 251 AAGAGGTCGGGTCGAGCGTGACGELGGAGCCCCCGEGEAGLGAGAAGAGT
FECTERREREERRE e e e e et <= eere e e

MbDERF1_4 251 AAGAGGTCEGGTOGAGLGTRACGECGEAGCLCTOGGREGGLEAGAAGAGT

MaERF1_4 381 TACAGAGGGGTGLGGAAGCGGCCLTOOGEAAGT TCGQLGLCEEAGATCAG
FECLTECEEE TR e e e e e e v e e e ee e e e

MBERF1_4 381 TACAGAGGGGTGCGGEAAGCGGCCOTOOGEEAMGTTCGLGECEEAGATCAG

MaERF1_4 351 GGACTCGACGLGGCAGGGEETEAGAGTGTEECTGEE ACGTTOGACGACG
CEETETEEEE e e e e e e e e e e e e e e e e

MbERF1_4 351 GEACTCGACGLGGCAGGGGETCAGAGTETEECTGGECALGTTOGACGACG

MaERF1_4 481 CGGAGGCGRCCOCCTTEELCTACGACCAGGCGECATTOGLGATGAGEGGE
FEELTTEEREr e e e et e e e e e e e eyt

MBERF1_4 481 CGGAGLRCAGCCGCCTTEECCTACGACCAGGCGECAT TAGLGATGAGEGGG
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MaERF1

MbERF1

_4
_4
_4
_4
_4
_4
_4
_4

MaERF1_4

MbERF1_4

MaERF1_4

MbERF1_4
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451

451

a1

a1

551

551

651

G651 GAGA

7a1

a1l

751

751

aa1

aa1

851

851

aae

9a1

ase

a51

laae

laal

lase

1851

ACGECGECEETECTCAATTTCCCGGLCGAGCETGTOLGGGCETCGLTECG

LECDLERTEE T et e eee e
ACGGCGGECGGETGCTCAATTTCCCGGLCGAGCGTGTGCGGECGTCGCTGLG

GRACCTCGAGC TEEEGEETEEATGEETGTTCCCCGGTTCTEECAC TGAAGA

LERETEREY TR e e e et e e e e eyt
GGEACC TCGAGC TEGEGGTGEATGGGTETTCCCCGETTC TGECAC TEAAGA

AGAGGCACTECATCAGGAMGAGEAGGAGGTCAGEGEECAAGETAATEGAG

LERETEREYTET e e e e e e e - 1= 111
AGAGGCAC TECATCAGGAAGAGGAGEAGE TCAGGEGEC AMGEAANEGEAG

AGTGTTGTEETCTTGRAGGACT TGGEAGCAGAGTACTTGGAGGAACTCTT

LT TR e et e - e eenr- |

AGAGTTEGTGETCTTGEAGGACT TGGEAGCAGAGTATTTGRAGGAGCTCTT

GAGACTETCAGRACCTGCAAGTCCTTOGTGATCATCCAATGETTTTRCTT

IIII|||||IIIIIIIIIIIIIIIIIIIIIIIIJIIIIIII]IIIIIII
AGAACCTGCAMGTCCTTEGETGATCATCCAATGETTTTGCTT

TCCTGTAGCTTGTTCGTTGTGATGACAAACAGC TTCACAAGTCTAATGAT
LEEDLERRLERTERT T e e e eee e ey

TCCTGTAGCTTGTTCGT TGTGATGACAAACAGCTTCACAAGTCTAATGAT

TTGCTCATTCCCATAAMATCTRGATCCATCTTCTTTCTTGATGCTTCACT

LELDLERELEETER e L et i i e tintintt
TTGCTCATTCCCATAAAATCTGGATCCATCTTCTTTCTTGATGCTTCACT

GTATATTARACCATGOCTGLATCATCATGTGECCTACACAACGAGLAAAG

R
GTATAGTAAACCATGGC TGCATCATCATGTGGCC TTCACAACGAGCAAAG

ATCT-TCTCTCTCTCTCTCTCTCAAT T TAAGATACATGCTCAGATTACCA

FERD TRV EEERT et et e ety
ATCTCTCTCTCTCTCTETETCTCAAT T TAAGATACATGCTCAGATTACCA

TGETCAAAAGGTAGGC TATGCCAARAGAGGATGTCATGTTGCCTTGTTTCA

A e
TTTCAAAAGGTAGGC TATGCCAAAAGAGGATGTCATGTTGCCTTTTTTCA

ATGAGCTCCATGTATTGCTAGACTCTGTCCAACTGAGTTTACGGC TCATA

AN NN NRaay
ATGAGCTCCATGTATTGCTAGACTCTGTCCAACTGAGT TTACGGCTCATA

TTGTTTGGAT TEEAAGAGTTGATCTGAAACCATCTGAGATATGGGAGTGA

- TEREEEE TR e e e e e et FEeerrenn
TTATTTGGATTGEAAGAGTTGATCTGAAACCATCTGAGGTATGRGAGTGA

GACA 1853

1111
GACA 1854
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In silico Comparisons of ERFI Gene Between Bananas

#

# Aligned_sequences: 2

# 1: MaERF1_5

& 2: MbERF1_S

# Matrix: EDNAFULL

# Gap_penalty: 18.@

# Extend_penalty: &.5

#

# Length: 786

# Identity: GBS/786 (97.0%)

# Similarity: G85/786 (97.8%)

# Gaps: 6/786 ( @.8%)

# Scaore:

Gl

#

‘..'IIIIIII'...'.'IIIIIII...'-"IIIII.'.

MaERF1_5 1 GACCTCCTTCCAAGGTTCCGAATCCTCATCGATATCCACAGCCGRATCGE
R

MbERF1_5 1 GACCTCCTTCCAAGGTTCCGAATCCTCATOGETGTCCACAGCIGRATCGE

MaERF1_5 51 AGGAGGAATCTCTCCCCTTCGACGTGAALGACGLCGOTGAGATGCTCCTG
RN

MbERF1_5 E1 AGGAGGAGTCTCTCCCCTTCGACGTGAACGACGLCGRTGAGATGLTCCTS

MaERF1_5 181 TTOGACATGCTCATCGAGTCCGLCATEACCACGAAGACGTCGACGEECAA
R

MbERF1_S 181 TTOGACATGCTCATCGAGTCCGCCATGACCACGRAGACGTCGACGGGCAL

MaERF1_5 151 AGAGGCGEAGTCGAAGGGCCCGACGOCGAGCGRGAAGAGCTACCGAGGEE
RN

MbERF1_& 151 AGAGGCGGAGTCGAAGGGCCCOACGECGAGCGEAANGAGC TACCGAGGGE

MaERF1_5& 281 TEOGGAGGLGGCCGTOEGEECAAGT TCGLGGC TGAGAT CAGGGACTCGALG
s

MBERF1_5S 281 TEOGGAGGLGECCGTORGECARGT TCACGGCGRAGATCAGGGALTCGALG

MaERF1_5 251 CGGCAGGRGETGCGLGTGTGELTERGCACGT TCRACAGLGLGLAGGLCGE
R Ry

HbEHFl_S 251 CGGCAGGRGATGCGGGTGTGGECTGEOCACGT TCRACAGCOLGLAGGLCGE

MaERF1_5 281 (GOCCTEECCTACGACCAGGCOGLGLTETOGATGARGGGOGCGACGECGE
FECLEERTEE R R e e e e e e e e e e e e e e e e e e e ey y - |

MBERF1_5 381 COCCCTEECCTACGACCAGGCGGLGLTETOGATGAGGGGOGCGACGECCE

MaERF1_5& 351 TRCTCAACTTTCCGGCGGAGCGLGTACGRGAGT CGETGLAGREGLTEGASR
FECREEEET - EERRREE TR e R e e e e Ferre

MBERF1_5 351 TGLTCAACTTCCCGGCRGAGLECATRCGRGAGT CGETGCAGGRGL TEGAG

MaERF1_5 481 CTGGCGAAGGACGGGTGCTCCCCGETROTOEGTOAMGAAGEAGCALTG
FECLEERTEE - T e e e e e e e e e e e e ey

HbEItFl_S 481 CTeRCGAAGGACGECTGLTCCCCGETEOTOEGTEAAGAAGAAGCACTG
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208
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3ee
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358

408
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540

MaERF1_5

MbERF1_5

MaERF1_5

MbERF1_5

MaERF1_5

MbERF1_5

MaERF1_S
MBERF1_S
MaERF1_5
MBERF1_S
MaERF1_S

MbERF1_S
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451

451

Sa1

498

558

548

Gae

598

658

CATGAGGAGGAGGAGGAAGAGARAGE TEAGLGAGT CRAGTGGEGAGGAGG

LLLTEREELEEEELEE R e e e e e e e il
CATCAGGAGGAGGAGGAAGAGAAAGG TGAGGGAGTCGAGTGE- - -GGAGE

GLGTAGTGLAAT TAGAGGA-CTTGEGAGTGEAGTTCTTGRAGGACCTCTT

LR
GCGTAGTGGAAT TAGAGGAT TTTGGGAGTGEAGTTCTTGGAGGACCTCTT

GLEGECTTTCAGGGCT TGLGAGTCAGTGATGACAAGCTCATAGTTTTGCCC

R
GGGGCTATCAGGGCT TGCGAGTCAGTGGTGACAAGCTCATAGTTTTGCCE

AACCTAATGATATTTTAAATATATTAATATGGATATTAAGTTGACTGTCA

CERRL- PR LR LR R e e e eeeet i
AACCTTATGATATTTTAAATATATTAATATGGATATTAAGTTGACTGTCA

ATTAGATTTACTGTAATGGACACATGTGCAAGT-TTTTGTATAGTTTTGT
CCCCEEEEEEEREEETE TERE s e

ATTAGATTTACTGTAAT -GACACATGTGCAAGTGTTTTTTATAGTTATGT
TAAGAT iaq

TAAGAT ja2
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In silico Comparisons of ERFI Gene Between Bananas

feemeesssessssssssses s e e eeeeeeeem s

899/927 (97.0%)
899/927 (97.6%)
§/927 ( 8.9%)

AGCCGTCCTTACGATCAAGCTTAGCAGTTGCACTEGATACTACTGAGACAA

naRnannnangnnnnnmnn
AGCCGTCCTTATGATCAAGC TTAGTAGTAGCAC TGATACTACTGAGACAA

GCGGAAGGCAGAAGCAATCTCTGRCTTGTCTTCCTCTTCOATGEATTACT

s s
GAGGAAGGCAGAAGCAATCCCTATCTTGTCTTCCTCTTCAATGGATTACT

CTCTCTCCTTTCACTCCCATAACCAGRAACACTCATCTEGAGTCCTCCACG

Ry
CTCTCTCCTTTCACTCCCATAACCAGGAACACTCATCTGAGTCCTCCACE

TACTCGCCCAGRTCCTCRGCAACCGACGECTTCGREETCOTCTRCCCTRA

LLLLEEEEEER T EEL T T EEE e e e e
TACTCGCCCAGGTCCTCGGCAACCGACGGCTTCGGGCTCGTCTECCCTGA

CAAGCCCCTTCCRTTCGACGAGAACGACTCCGAGGAGATRCTGCTGLTTA

CEEEEETREREL P EEEEERL PR EEERR e e eren
CAAGCCCCTTCCGTTCRACGAGAACGAL TCCGAGGAGATGL TGCTGCTTA

GCATGCTCGCAGAGGCCTCAGGCAAGGCEGCOTCETCATCCTCATCOGAG

anmnnnaEninmmnmn
GCATGCTCGCAGAGECC TCAGGCAAGELGTCGTCETCATCCTCGTCGGAG

GTCCTTEACAGCCGCAGTTCACCCCGACCCAAGGAAGAAGAGE TRGAATC

T SRy
GTCCTTG= = m e e ATTTTACCCCGACCCAAGGAAGAAGAGG TGGAATC

GAGAAGCAAGGTEEET CATEACACARAGLEAGAGAAGCCCTACCGLGRGE

LLCEEECCELELEE L EE TR e e - P err
GAGAAGCAAGGTGGGTCATGACACAAAGGGAGAGAAGT CCTACCGLGGGE

TGAGACGGCGGCCATGREGGAAGT TCACCGCCGAGATAAGAGAL TCAALE
LT EEEEREEELEEP P EEE e e e e e

#

# aligned_seguences: 2
# 1. MaERF1_&

# 2: MbERF1_6

# Matrix: EDNAFULL
# Gap_penalty: 18.8
# Extend penalty: 8.5
#

# Length: @27

# Identity:

# Similarity:

# Gaps:

# Score: 4481.5%

i

#

#'--- L 3 4 8
MaERF1_& 1
MbERF1_6 1
MaERF1_6 51
MbERF1_6 51
MaERF1_6 lal
MbERF1_6 181
MaERF1_& 151
MbBERF1_& 151
MaERF1_6 281
MbERF1_6 281
MaERF1_& 251
MbERF1_6 251
MaERF1_6 el
MbERF1_6 381
MaERF1_6& 351
MbERF1_6 343
MaERF1_6 481
MbERF1_& 393

TGAGACGGCGECCATOORGEAMGT TCGCCGCCGAGATAAGAGACTCAALG
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542

MaERF1_6
MbERF1_6
MaERF1_6
MbERF1_6
MaERF1_6
MbERF1_6
MaERF1_6
MbERF1_6
MaERF1_6
MBERF1_6&
MaERF1_6
MBERF1_6&
MaERF1_6
MbERF1_6
MaERF1_6
MbERF1_6
MaERF1_6
MbERF1_6
MaERF1_6

MbERF1_6
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451
443
sel
493
551

543

593
651
643
el
693
751
743
Bal
e

851

981

gaz

CEELECGEGAT TCRLGTETGGLTOERAALGT TCOACAGLGLGLAGGLAGL

CEPULERTEE R e e e e r e e et
CEGOGCEEGATTCGCETETGAC TRGEAACGT TCGACAGCGCGGAGGLAGC

TECGLTEECTTACGACCAGELOECET TCTCGAT GLGEEEGALGACGLLGE

CEPLEREREEEEE P e e e e e e e et
TECECTEGCTTACGACCAGGCAGLGTTCTCGATGCGGGEGACGAL GECGE

TECTCAATTTCCCGETGEAGAGAGT TCGEGAGT COL TELGRGELGTGAAG

[PLLEELRE PP e e e e et
TCCTCAATTTCCCGRTEAAC AGAGT TCGGGAGT CGCTECGGGGCGTEAAG

TACGAGGAGGAGEAGAT TGEGLTGTOGCLCGTGATEECGCTCAAGCERAL

CEULEREEE PR e e e e e e eer i
TACGCGGAGGAGGAGATTGAGCTGTOGCCCATAGTGELGE TCAAGLGGAG

GAATACCCTGAGRAGEAAGT COACGAGCAAGAAGLL CAAAGGLLGGEAGE

CECCLERLRE R e e e e e e e e e -1
GAATACCCTGAGGAGGAAGTCCACGAGCAAGAAGGL CAAAGGOAGGEAGE

TEAGRACGGLEGAGAGTETGGTGGAGT TRGAGGALCTEEGAGCAGAGTAL

CEPCLERLEE R e e e e e e e e e et
TRAGGACGGCOGAGALTETORTGGAGT TOOAGGACC TRRGAGCAGAGTAL

TTGEAGGAGCTCTTRAGCACCTCAGGGTTTGLCAGGCCGTROTRAACCGE

CCOLVEEEEE P TR e e e e e e v e eerer i
TTGGAGGAGCTCTTGAGCACCTCAGGEGTTTGCCAGGCCGTGETGAACCGC

AACTCTCAATCCTCGAGACCATGTTCTCTGTATACCTTTCTTGTTTLCTT

CECEVEEEEE PR EE e e v e e
RACTCTCAATCCTCAAGACCACGTTCTCTGTATACCTTTCTTGTTTCCTT

TETTETTTCCTTCGTTCAATTGT TCCAATCCTGCAGCACAAAGAAGETCT

CECLERLEE R e e e e e e e e e et
TCTTCTTTCCTTCETTCAATTGT TCCAATCCTGCAGCACAAAGRAGCTCT

AAGAATTCTACTTCTTTCTCTGTTCCA 927

LCLCLLEEEETEETEETEEETEET
RAGHATTCTACTTCTTCCTCTGTTCCA 919
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In silico Comparisons of ERFI Gene Between Bananas

2

1379/1417 (97.3%)
137971417 (97.3%)
3/1817 ( 0.2%)

#

# Aligned sequences:
# 1. MaERF1_7

# 21 MpERF1_7

# Matrix: EDNAFULL

# Gap_penalty: 18.8
# Extend _penalty: 8.5
#

# Length: 1417

# Identity:

# Similarity:

# Gaps:

# Score: 6725.8

u

#

MaERF1_7 i
MbERF1_7 1
MaERF1_7 51
MBERF1_7 51
MaERF1_7 181
MhERFl_? 181
MaERF1_7 151
MbERF1_7 151
MaERF1_7 281
MbERF1_7 281
MaERF1_7 251
HbERFl_? 258
MaERF1_7 3g1 T
MhERFl_? 299 T
MaERF1_7 351
MbERFL_7 349
MaERF1_7 481 ©
MBERF1_7 399 C

AT TGCAAGGEETGARAT CCCAATAACTCAAACAARRATGCTTTTGATTA

R s R
ACTTGCAAGGGGTGAAATCCCGATTACTCARACASARATGCTTTTGATTA

ATTCTCCTTGATGATAGAAGCCATACCTTGCCTTCCTCAGCTCTTTCACT

CLULEE T TECE AT P
ATTCTCCTTGATGATAGAAGCCATGCCTTGCCTTCCTCAGCTCTTTCACT

TTCACACTAGAGTTTGCACAGGTCACCAATGCAGCAC TCTAACCCAGCTC

TTCACACTAGAGTTTGCACAGETCACCAATGCAGCATTCTAACCCAGCTC

TEAGAGAGAGAGAGAGAGAGAGAGAGAGAGCGTGTETATATGETGGELTGE

innunnnunnunnnasnaInnnn
TCAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTGAGTGTGETGGC TGC

AAATACARGAGGACAGLACAAGAGATCTCCCACCARRAACTATCACCCTE

CCCLELEEEEEEEEEE R ey e e e e e -1
AAATACAAGAGGACAGCACAAGAGATC TCCCACCARMAACTGTCA-CCAG

CAGCGATGGCTTCAACACGGGACATGGAGCCACGAAGTGGCCACCANTGA
CELEEE PEEEEEPEEEE LR R P et AP

CAGCGAT-GCTTCAACACGEGACATGRAGC CACGACGTGGCCACCACTGA

ACTTCACCCGACCTCTGOCGCCGTGE

ACTTC ﬂ[CCGACCTCTGCCGCCGTG&

GTEECTEACCCACGTELTCCTTTEELLCEELACGAACCTTTTCCCGLCALC

LLLLLLEL=TEEETTEELEE LT L e e -
GTGGCTGACTCACGTGCTCCTTTGECCCGGCACGAACCTTTTCCCGTCAC

CAGTCAATCTATCCATCGATTCCCCCTCTC

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII LTI T
CCAGTCAATCTATCCATTGATTCCCCCTCTC
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544

MaERF1_7
MbERF1_7
MaERF1 7

MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
M3ERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MBERF1_7
MaERF1_7
MbERF1_7
MaERF1_7

MbERF1_7
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451 TCGTTCAAGTATAAGAAGGAGCGGECTTAGATCCTGTCGACTGRACGAGT

LLCCLEECDECCEEREEEEEECE L R R 1
449 TCGTTCAAGTATAAGAAGGAGCGEGCTTAGATCCTGTCGACTGGACAAGC

581 TCRAGCACGAACAAGGAGGTOOGAGACACCCTGATTTCTCTCTCTCCTCA

R e gy
499 TCGAGCACGAACAAGGCGGTGGEGAGACACCCTGATTTCTCTCTTTCCTCA

551 TCCCTTCCTTTCTCCCCCCCATGRACTACTCCCTCTTCCAGTCGCTACAC
LELCEEELELEEEEREEL L EEE L LT L EEEEE T P EEETEL T

548 TCCCTTCCTTTCTCCCCCCCATGRACTACTCCCTCTTCCAGTCGETACAL

681 TCGCCGGAATCTTCCACTEGCTCCGECGACCCCTTCOCCTREACCEELGT

LEELCEEECEEETELEEE R PR R EET I
599 TCGCCGGAATCTTCCACTGECTCCGECAACCCCTTCCCCTGGACCGGLGT

651 CRGOCTETTCTACCCGRACGTTCCTGTCCCATTORACATRAACGACTCICG

LLELCELEELEEEELE PR EREE R PEE R TRy
649 (GGGCTGTTCTACCCGGACGTTCCTGTCCCGTTCGACATGAACGACTCCG

701 AGGAGATGCTCCTCCTCGGAATGCTCGCGGAGGCCTCCGGTAAGGCGTCG
LELCEEELELEEEERTELEEEEEEL LT EEEE T EEETEL T

600 AGGAGATGCTCCTCCTCORAATGCTCGCGRAGGCCTCCOATAMGGLGTCIG

751 TCCTCGTTAGAGGCCTGOGAGCGCAGCCCAGLCCAGCCOAAGRAGGAAGA

LEELCEEECEEEE LT TR ERE TP ER Ry
748 TCCTCGTTAGAGGCC TGCGAGCGCAGCCCAGCCCAGCCCAAGGAGGAAGA

881 GLTGGATTCGCAGAGCAAGGTOGCGGACGATCCCARGRTRAAGTCATACT

LLECEEELEETEEEEE R ERE LR PR P T FEEEEELT I
799 GGTGGATTCGCGGAGCAAGGTGGCGGACGATCCCAAGGAGAAGTCGTACT

851 GGOGGETGAGAAAGCGGCCGTGAGEGAAGTTCGCGGCGEAGATCCGRGAC
LELCEEELELEEEERTELEEEEEEL L EEEEEETE PR ETEL T

849 GLLGLGTEAGARAGIGECCGTOLGEGAAGTTCGORECGOAGATCCGRRAL

981 TCGACGCGGCACGOCATACGOGTGTOECTGOGAMGTTCGACAGCGIGEA

LEECECECEEEEELEEE R ERE R PR R EEr iy
899 TCGACGCGGCACGGCATACGGGTGTGEE TGGGAACGTTCGACAGCGLGGA

951 GRCCOCGECGCTRRCGTACGACCAGGCCGCCTTCTORATROGOGRCTCGA

LLECELEEELEELT PR EEREE LR PR T ey
949 GGCCGCGGCGCTEECGTACGACCAGGCCGCCTTCTCGATGLGRGGCTCGA

1891 COGCGATGCTCAATTTCCCGETORACCEEATGLGGEAGTCACTGAACGGE

e
900 CGGCGETGCTCAATTTCCCEGTGEACCEGETGCGEGAGTCACTGAACGGE

1851 ATGAAATGCTCGGATGAACAGGAGGAGEAGLRGETETCACCGRTEETGET

LEELEELECEEEE TEEEEEERE T PR T E T I
1849 ATGAAATGCTGGGAGGAACAGGAGGAGAAGGGEGTGTCGLCGGTGGTGET
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MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
Mb ERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7
MbERF1_7
MaERF1_7

MbERF1_7

11e1

1099

1151

1149

121

1199

1251

1248

13e1

1299

1351

1349

1400 GAGATTTTGAGATCTTA

1399 GAGATTTTGAGATCTTA

In silico Comparisons of ERFI Gene Between Bananas

GAGGAAGCACTCCATGAGGAGGAAGTCGATGGGCAAGAAGGCAA
IIII|IIIIIIII[IIIIIIIIIIIIIIIIIIIII[I SLTEELTETTT

GAGGAAGCACTCCATGAGGAGGAAGTCGATGACCAAGAAGGCAA

AGCAGAGCGAGACGAGCATTCGTAGCGCGGAGAGCGTGTTGGAGCTAGAG

FLCEEEEETEETE-EEEEe e e e e e e e e e e et
AGCAGAGCGAGACAAGCATTCGTAGCGCGGAGAGCGTGTTGGAGCTAGAG

CAGAGTACTTGGAACAGCTTCTCACAACATCAGAGGTTGC
IIIII|II||II|[IIIIIIIIIIIIIIIIIIIII FEELTENELET ]

AGTACTTGGAACAGCTTCTCACTACATCAGAGGT TGT

GCCAATCCATGCTCAGTGTTAAGCATCTGTCTTGTGTTTTTTCTGTGGGA

FECEEECETER TR e e e e e Feer e el
GCCAATCCATGCCCAGTGTTAAGCATCTGTCATGTGTTTTTTCTGTGGGA

AATCTCTCCCCTGTTCATCAAATTTGTTTCTTGTTTTGTTCTTCCAGTTG

FECLREL- TR LR e FE e e e e rrl
AATCTCTTCCCTGTTCATCAAATTTCTTTCTTGTTTTGTTCTTCCAGTTG

TCCAAG-TAATAAGAACCTCCTTTTTACTTGGCTACGTTTGTGATAGTAA

FCEEE EEea TEEEEEEEEEL e e e e e e e e e een el
TCCAAGTTACAAAGAACCTCCTTTTTACTTGGCTACGTTTGTGATAGTAA

1416

FEEEEEETEETTLT
1415
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