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Abstract — Bioinformatics is an interdisciplinary area of
research, which also plays a vital role in the field of
agriculture based studies. Tools of bioinformatics provides
significant role in agriculture research. Present paper is also
focusing on agriculture informatics. As we know using
bioinformatics tool we can explore many more hidden
information from agriculture data. In this paper we had
applied CLUSTAL O tool for multiple sequence alignment of
nine different model plants have same protein glycogen
synthase. We had constructed phylogenetic tree for
investigating relationship between model plants using
neighbor -joining tree without distance corrections method
by CLUSTAL O tool.
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I. INTRODUCTION

Bioinformatics is a fresh field of science but it is making
evolution in each field of biotechnology incredibly. As it
has its diligence in the drug by providing the genome
information of different organisms, likewise the field of
agriculture has also taken benefit of this field because
microorganisms play significant function in agriculture
and Dbioinformatics provides complete genomic
information of these organisms [1-9]. The genome
sequencing of the plants and animals has too provided
benefits to agriculture [10]. We care about the sequence
alignments in the computational biology because it gives
biologists functional information about diverse aspects
[11]. For example, it can tell us about the evolution of the
organisms, we can see which realms of a gene (or its
derived protein) are vulnerable to mutation and which can
have one rest replaced by another without altering
function, we can analyse homologous genes and can reveal
paralogs and orthologs genes that are evolutionary
connected. In problems such as the building of an
evolutionary tree relates on sequence data, or in protein
engineering, where a multiple alignment of related
sequences may often give way the good number helpful
information on the design of a new protein, a molecular
biologist must evaluate more than two sequences
concurrently [12-19]. A multiple sequence alignment
(MSA) arranges protein sequences into a rectangular array
with the objective that residues in a given column are
homologous (derived from a single position in an ancestral
sequence), identical (in a rigid local structural alignment)
or participate a common functional role [20]. Although
these three criterions are fundamentally corresponding for
closely related proteins, sequence, structure and function

deviate over evolutionary time and dissimilar criteria may
result in unlike alignments [21]. Manually sophisticated
alignments continue to be superior to solely automated
methods; there is therefore an unremitting effort to
improve the biological correctness of MSA tools.
Moreover, the high computational cost of most naive
algorithms motivates improvements in speed and memory
usage to contain the rapid increase in accessible sequence
data [22-25].

In this paper we will perform multiple sequence
alignment for glycogen synthase protein of nine different
plants [26].

Glycogen  synthaseis  anenzyme concerned  in
converting glucose to glycogen. It takes petite polymers of
glucose and converts them into long polymers of glycogen
[27]. In other words, this enzyme converts
surplus glucose residues one by one into a polymeric chain
for storage as glycogen. Glycogen synthase concentration
is highest in the bloodstream 30 to 60 minute following
intense exercise. It is a key enzyme in glycogenesis [28-
31].

There are various tools available for multiple sequence
alignment. Some frequently used tools are listed below in
Table 1.

Table 1. Multiple sequence alignment tools

Tool URL

Jalview www.jalview.org

SeaView www.pbil.univ-
lyonl.fr/software/seaview.html

CINEMA www.bioinf.manchester.ac.uk/dbbro
wser/CINEMA2.1/

Kalignvu www.msa.cgb.ki.se/

GeneDoc www.nrbsc.org/gfx/genedoc/

STRAP www.charite.de/bioinf/starp/

ClustalX www.clustal.org

BoxShade www.ch.embnet.org/software/BOX_f
orm.html

ALTAVIST | www.bibiserv.techfak.uni-
bielefeld.de/altavist/

II. METHODS AND MATERIALS

For multiple alignment and tree construction NCBI and
CLUSTAL O tool were used. First of all we had selected
protein named Glycogen synthase for the study.From
NCBI we had searched nine model plants carrying this
protein. Glycogen synthase [Bathycoccus prasinos],
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Glycogen synthase [Morus notabilis], Glycogen synthase
[Gossypium arboreum], Glycogen synthase
[Auxenochlorella protothecoides], glycogen synthase
family protein [Populus trichocarpa], Glycogen synthase
[Auxenochlorella protothecoides], glycogen synthase
[Arabidopsis thaliana], glycogen synthase kinase-3
[Glycine max] and glycogen (starch) synthase [Solanum
tuberosum] were taken for multiple sequence alignment.
MSA was carried out by CLUSTAL OMEGA program
from EMBL-EBI
(http://www.ebi.ac.uk/Tools/msa/clustalw2/). This
program is freely available and also highly
recommended for protein multiple sequence alignment
[32]. The output of MSA was our desired result. Further
this result can we used as input for phylogenetic analysis
and we can use it as input for other bioinformatics
analysis tool like PHYLIP [33].

III. RESULTS

A. Multiple Sequence Alignment

A multiple sequence alignment (MSA) is a sequence
conjunction of three or extrabiological sequences,
usually protein, DNA, or RNA. In loads of cases, the input

CLUSTAL O(1.2.1) multiple sequence alignment

gi| 363807566 | ref |[NP_@221242661 .1 |
gi| 728848158 | gb | KHG276@1 .1 |
gil|e7s351151 | gb| KFMz3591 .1 | -
gl | 768438793 |ref |XP_2113964565.1 |
gil7@2894311 | ref |XP_218095215 .1 |

gi 612391124 | ref|XP_@a7511883.1|
gi|21471 | emb|Ccand1359.1|
gil|e71a4a7e|gblaaFzelse.l]|AaCeas2el_ 13
gi|558328@91 | gb | EEF@4194 .2 |

gi| 363887566 | ref |NP_B01242661 .1 |

gi| 728848158 | gb| KHGZ7E@1 .1 |
gi|675351151 | gb | KFM23591.1 |

gi| 768438793 |ref |KP_211396465 .1 |
gi|7@2@94311 | ref |XP_@le@95215.1|

gi 612391124 | ref |XP_@a7511883 .1 |
gil|zi1471|emb|Ccasa1359.1]
gi|671447@|gb| AAF26156.1 |ACRaE261_13
gi|ss8328091 | gb | EEFRa194 .2 |

gi|3638087566 | ref |[NP_221242661.1|

gi| 728848158 | gb | KHG276@1 .1 |
gile75351151 | gb| KFM23591.1 |

gi| 768438793 |ref |XP_211396455.1|
gil|7@32@94311 | ref|xXP_218695215.1 |

gi 612391124 | ref |XP_@a7si1e83.1|
gi|21471 | emb|CAnd1359.1]
gil|e71a4a7e|gblaaFzelse.l]|AaCeas2el_ 13
gi|558328@91 | gb | EEF@4194 .2 |

gi| 363887566 | ref |NP_B01242661 .1 |

gi| 728848158 | gb| KHGZ7E@1 .1 |
gi|675351151 | gb | KFM23591.1 |

gi| 768438793 | ref|XP_211396465 .1 |

gi| 7232894311 | ref |¥XP_@le@95215.1|

gi 612391124 | ref |XP_@a7s511883 .1 |
gil|zi1471|emb|Ccasa1359.1]

gi|6714472 | gb| AAF26156.1 |ACRaE261_13
gi|s58328@91 | gb | EEFBa194 .2 |

gi | 363807566 | ref |NP_@@1242661.1]

gi | 728848158 | gb|KHG276@1.1 |

gi |675351151 | gb | KFM23591.1 |

gi | 768438793 | ref | XP_@11396455.1]

gi | 723894311 | ref | XP_@1@895215.1 |

gi 612391124 | ref | XP_@87511083.1]|

gi 21471 | emb | CAA41359.1 |

gi|671447@ | gb | AAF26156 . 1| ACRB8261_13
gi |550320091 | gb| EEF@4194.2 |

gi | 363887566 | ref |NP_@81242661.1|

gi | 728848158 | gb | KHG276@1.1 |

gi |675351151 | gb | KFM23591.1 |

gi | 760438793 | ref | XP_211396455.1]

gi | 723004311 | ref | XP_@10895215.1|
gi|612391124 | ref|XP_@87511083.1|

gi 21471 | emb | CAA41359.1 |

gi |6714478 | gb | AAF26156. 1| ACR@3251_13
gi|550320091 | gb| EEF@4194.2 |

MAAKCSTCFFCYGFNGL SEGMYGHNDWDSWE KNWSMFLPSRRR L LPWOCK IQR RMLSSYMNR

ROGREPPFERIRPSAKLOQPMNSDDEFDFEHSWPMNGDMEFSWMNCEKTFEDDWVDTRGDVEHT

ELLEDQLEMLQMEL INRGGSGK SELELYENRSK ISNEGALL AHDGHVHSLSKEVDSLRTE
e [IASVAES

e T e o 13 <

NLALEYDIQALK - --SMLSNLENTDERIVTLENESSFLESSMKELESKLS-------- -~

- - - - -SFPLLCQIK-TQRR-- - - - INSSTLRHSAVSYHDLPSGSLSFRSASF
- -~ -PFIIETTKAESPVLLSRK-NKMR - - - - ~-DKFSFFTCRTKKSHML - - - - - - -AVLNY
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set of query sequences are unspecified to have
an evolutionary affiliation by which they contribute to a
lineage and are descended from a universal ancestor [34].
From the consequential MSA, sequence homology can be
incidental and phylogenetic study can be conducted to
review the sequences alignment is frequently used to
assess sequence preservation of protein domains, tertiary
and secondary structures, and amino acid or nucleotides
[35].

Multiple sequence alignment also refer to the procedure
of aligning such a sequences of biologically applicable
length can be tricky and are almost always prolonged to
align by hand, computational algorithms are used to
fabricate and analyze the alignment. MSAs necessitate
more sophisticated methodologies that pair wise alignment
because they are more computationally complex.

The majority of multiple sequence alignment programs
use heuristic methods rather than global
optimization because distinguishing the most favorable
alignment between more than a few sequences of
reasonable length is prohibitively computationally
expensive [36].
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£i| 353807566 | ref |NP_e81242661.1|
£i| 728848158 | gb| KHG276@1.1|
gi|675351151 | gb | KFM23591 .1 |

£i| 760438793 | ref | XP_211395465. 1|

£i| 703004311 | ref |XP_e1@095215.1|

gi|Be12391124 | ref|XP_e27511883.1|
gi|21471 | emb | CAaA41359.1 ]

gi|6714470 | gb | AAF26156. 1| ACERS261_13 WLGHRCK CVSEVEASGSDDDEPEDALQATIDKSK

gi|558320001 | gb| EEF@4194.2 | GESPKSKPVRATVEEGASGDESEDALQASTEKSK

gi| 363807566 | ref |NP_@81242661 .1 =]
gi|728848158 | gb|KHG276081.1 | aa1
gi|675351151 | gb | KFM23591 .1 | 19
gi| 768438793 | ref | XP_@11396455. 1| 19
gi|783894311 | ref |XP_e18095215.1| 18
gi|612391124 | ref|XP_@875110883.1| 124
gi|21471 | emb | CAR41359.1] =]

gi|671447@ | gb |AAF26156.1 | ACBE8261_13 SSIKESTPDLDDAKASSKQESASSWMANTDATK KEIMDGDA- - - - -MGSWSPSTYGKSSL 157
gi|558328091 | gb| EEFR4194 .2 | SSIKSSIIDSEVDEDHTSS--—---------- SGQGEVHEKQ- - - - - NGSILWKNYIHSTA 146
gi|363887566 | ref |NP_@R1242661.1| 0 o e - 2
gi| 728848158 | gb | KHG27681 .1 | SDQELYSYWVQLYQESIKEFRDTLNSLKEESK - — - - - -- a7z
gi|675351151 | gb|KFM23591.1| RAGLLPSG - 27
gi| 768438793 | ref | XP_R11396455.1| RAGLLPSG - 27
gi|7@3894311 | ref|XP_@18@95215.1| SRLLGFRNLQLTSSQDDMIRSTRTQLSSSAN- - - - - -- 4as9
gi|612391124 | ref | XP_R@7511883.1| -EDVSLPSSSLSSSSSKSTTTTTTTIKTTEE - 154
gil21471 |emb | CAA41359.21] 0000 s e e e - 2]

gi|671447@ | gb | AAF26156.1 | AC@BE8261_13 PEAKTFSPSTESLENREQSSASWISSSPYTSPQEPSOVATHNGEPLSSWWASSWVDPPY 217

gi|558328091 | gb| EEFR4194 .2 | DEVPETSTLDISKGYDDDKRE- - ——— ——————— ——————————— - - — - —— LEQQLPPE 175
gi|363807566 | ref |NP_201242651.1| 31
gi| 728848158 | gb | KHG27E81 .1 | - ---ALDEPVDDMPWEFWSCL-LLTIDGWVLEMKILNSEAVPLRE 513
gi|B675351151 | gb | KFM23591 .1 | KSLPSLAELEAGIVWPQG - - - - ———————————————————— a7
gi| 760438793 | ref | XP_211396455.1 | KSLPSLAELEAGIVLIPOG - - a7
gi|723894311 | ref|XP_@18895215.1| —————— - SRVG- - -VGRGKGEGIVWPSPN- - - --—-—————-—— 7a
gi 612391124 | ref |XP_287511883 .1 ———m——m - AMNVGAL RTDPKSESEIEWPLPI- - - - -TAEGCPY 188
gil|21471|emb|Cang413592.2] 000000 ----- MAST - TASHHFVSRSQTSLDTKSTLSQIGLRMHTLTHNGLRAVNELDGLQSR-TN 53
gil|6714a78 | gb | AAF26156.1 |ACBBE261_13 KPSSWMTSPEKTSDPVTSPGH PSKSRAGAFWSDPLPS-YLTKA- -PQTSTMKTEKYW-EK 273
gil|558328091 | gb | EEFR4194.2] 00 —--------- CASSHEDSSEQLKVTGSEKVIWSDKLPS-FLSNT--SEISTTHMEKQEN-VN 221
gi|363807566 | ref |NP_201242651.1| DMEIR-DDREMEATWVVDGMNGTETGHII - -WTTIGGRMNGOP KQTISYMAE - -RVWGHGSFG 86
gi| 728848158 | gb | KHG27E81 .1 | EMVINKRDRR LCDAYWVMCKEKTEDEVISTFLOLISSQASPGLHVIHIAAEMAPVAKWVGGLG 573
gi|B675351151 | gb | KFM23591 .1 | DRFWERPPRKAPLSLPGPPG- - - {EGPPATAAEPLTITIHIAAEMAPLIAKVGGELA 98
gi| 760438793 | ref | XP_211396455.1 | DRFWERPPREAFPLSLPGPPG-- GPPATAAERPLTITHIAAEMAPIAKWGGLA S8
gi|723894311 | ref|XP_@18895215.1| IPFNKKELALPSWDN - -KPE-- - - -IVEEDEQLIHI THVTAEMAPLIAKWVGGELG 116
gi 612391124 | ref |XP_287511883 .1 KPFHETRPKNDPDELFEGKT - - - ---ATEETNRPKEIAHVTAELAPLAKWVGELG 236
gi|21471|emb | CAA41359.1] TKVT-- -PKMASRTETKRPG- - - -CSATIVOGKGMNLIFVGTEVGPWSKTGELE 188
gil|e714a7a|gb|asF26e156.1 |ACeRE261_13 TP----- DVAS--SETNEPGKDEE - -KPPPLAGANVMMVILWVAAECAPFSKTGELG 328
gi|558328091 | gb| EEFR4194 .2 | EPIL---PELIN--NIENDPATEDI- -LPPPLAGANVMMNVIMVAAECAPWSKTGELEG 278
e * .
gi|363807566 | ref |NP_201242651.1| W - - -FQAKCSETGETWALKKWLQDERYKNMRELQTMALLD - - - - - - - - - - - - - HPMWWAL  13@
gi| 728848158 | gb | KHG27E81 .1 | DV TGLGKALQK KGHLWVELVL PKYDCMQYD- RVRDLRVLDATVY SYFDGHK - - - - 623
gi|B675351151 | gb | KFM23591 .1 | DV TGL S KATAARGHSWEWYL PYYAF L EGSPDVRDARSVG - - -- _as
gi| 760438793 | ref | XP_211396455.1 | DWWTGLSKATAARGHSVEWVWYLPYYAFLEGSPDVREDARSWG- - -= 148
gi|723894311 | ref|XP_@18895215.1| DV TGLARACLSRGHTWHWVML PFYQCIPKH-HWYNDLTLIT - - TYDSFHHGSW - - - - -- - - 165
gi 612391124 | ref |XP_287511883 .1 DVTQGL GRAMEMQGHDAWW I T L PFYQSLDAN- ETFDLKHWM 293
gi|21471|emb | CAA41359.1] DVLGGLPPALAARGHRVMTISPRYDQYKDA- - —WDTSWVAW 145
gil|e714a7a|gb|asF26e156.1 |ACeRE261_13 DVAGALPKSLARRGHR ANVPRYAEYAEA- - - KDLGWRK 355
gi|558320091 | gb | EEF@4194 .2 | DVAGSLPKALARRGHRVMUVWVAPRYGMYAEP - - -HDIGWRK 315
* - * *
gi|363887566 | ref |NP_@2@1242661 .1 HHC-FFSTTEK-—-----—=-----------—-—-DELYL-—--—-—-— M---——— =~ Lv  las
gi| 728848158 | gb| KHG27681 .1 | FQNKVWTGETVEGL PWYFIEPHHP - - SKFFW- - -RGQ-YY - - - -GE-QDDFKRFSFFSRAA 672
gi|675351151 | gb | KFM23591.1 | ARCEAFTATVEGCRWVLLLRPWVDQ- - GSLFQ- -GA-¥YMETEAYLHFSRSA 198
gi| 762438793 |ref |¥P_@11396455.1| ARCEAF TATWVEGCRWLLLRPWDQ- -GSLFQ- -GA-¥METEAYLHFSRSA 198
gi|7e3894311 |ref | XP_@18895215 .1 | VQTMAYRGLVSGIPWIFIDPS - - — - MHF FK -GS-¥MELEAYLFFSRAC 213
£i|612391124 | ref | XP_@@7511883.1| METSAYSGEMIGECDVIL LK PHEETNSMNIFK -GS-¥YMELEAYLYFSRAS 345
gil|21471 | emb | Carg1359.1 | EIVRFFHCOYKRGVDRWFWDHPHMF - - LEKVIWGK TGSKI¥YGPHAGLDYLDMELRFSLLOQAA 283
gil|6714a7@| gb | AAF26156.1 | ACER8261_13 MEVMYFHAF IDGVDFWFIDSPEF - - RHL SMNI¥G- - - -GMRLDILKRMVLFCKAS 414
gi|558328091 |gb| EEF@4194 .2 | IEVTFFQTYIDGVDFWF IDSHWF - -CHI - - - - -EGNIYG- - - ~GSRLDILKRMALFCKAS 364
. M E
gi|363887566 | ref |NP_@2@1242661 .1 LEYWPETWMR - - - - -WIKHYMN-KLNQRMPLIYVEKLYTYQIFRALSYIHRCIG 194
gi| 728848158 | gb| KHG27681 .1 | LEL - LLQAGE - KPDITHCHDWQTAFWVAPLYWDLYFP- K- - - —-GLNSARTIC 715
gi|675351151 | gb | KFM23591.1 | LEA-WVRWLDR ---MLPRTRLV 24@
gi| 762438793 |ref |¥P_@11396455.1| LEA-WVRWLDR ---MLPRTRLYV zZaa
gi|7e3894311 |ref | XP_@18895215 .1 | LEL -MQUTGS 256
£i|612391124 | ref | XP_@@7511883.1| LEF - LD SGR- - - DPDWVIHWVHEWQTCAVPMLYWEEYHGK T - - - -SLNKAKIV 389
gil|21471 | emb | Carg1359.1 | LEA-PEWVLMLMSSMYFSGPYGEDVLF LANDWHTALIPCYLKESMYQSRG- - - - I¥YLMAKWVA 258
gil|6714a7@| gb | AAF26156.1 | ACER8261_13 VEW - PWY WP CGGVCYGD - - - -GMLAF TANDWHTAL L PVWYLKAYYRDHG - - - -IMKYTRSY 465
gi|558328091 |gb| EEF@4194 .2 | VEW - PUHWPCGGEICYGED - - - -GMLVF TANDWHTALLPVYLEKAYYRDMG- - - -LMEKFTRSI 415
- . =

gi|363887566 | ref |NP_@2@1242661 .1 WCHRDIKPOMLLYMPHTHQWE LCDF GSAKVLVKGEPNISYICSRYYRAPELIFGATEYTT 254
gi| 728848158 | gb| KHG27681 .1 | FTCHNFEYQGAAP — - ~ASELASCGLD - - -~ —— -~ —— ————— — VQQLMRPDRM- — - — Fas
gi|675351151 | gb | KFM23591.1 | LTIHNFDSWVGECR - - ~QDEF LHTGMA GEAFASWVDRA- - - — 273
gi| 762438793 |ref |¥P_@11396455.1| LTIHNFDSWGECR - - —-QDEF LHTGMA - 273
gi|7e3894311 |ref | XP_@18895215 .1 | LTIHNMEHYGECS (EQLSKCGLD - 289
£i|612391124 | ref | XP_@@7511883.1| MTIHMLDNTGECR EEEFFATGWM - a2z
gil|21471 | emb | Carg1359.1 | FCIHMIAYQGRFS -- -FSDFPLLNLP - - zoa
gil|6714a7@| gb | AAF26156.1 | ACER8261_13 LWIHNT AHQGRGP - - ~WDDFSYWDLP - -  ag7F
gi|558328091 |gb| EEF@4194 .2 | LWIHNIAHQGRGP - - -WDDFFHWDLP - - 447
gi|363887566 | ref |NP_B01242661 .1 | ATDVEISWECWLAELL LGQPLFPGESGVDQLVEL TKVLGTPTREEIKC - — — ——— —— —— MMP 384
gi| 728848158 |gb | KHG27621 .1 | -QDMNS- - - - &= - - YDRVMPIKGAIWFSNIVTTWSPTYAQEVRTA-EGGKGLHSTLNF 796
gi|675351151 | gb| KFM23591 .1 | - LDERTWIGHM PERLCLLEGGIVYAMNAVTTWSPNYAREAVRD-GASAGF LKSTLAQ 325
gi| 768438793 | ref | XP_@11396465 .1 | - LDERTWGHM PERLCLLKGGIWVYANAVTTWSPNYAREAVRD-GAAGFLKSTLAQ 325
gi| 73894311 | ref | XP_21l@295215.1| -WDDRTIGHM- - -PERLSLLEGEIVYSMAVNTWSPTYLKETL-C- - -SGWLSSTLVE 338
gil|B12391124 | ref |¥P_@@7511083 .1 | - LDERTIGHM- - - PERMCLMKGGWWYSHNKVTTWSPTYAKETL -D-GNGGFMSKILKA 473
gi]|21471 | emb | CAA41359.1 | - IDGYEKPWVE GRK IMNLMKAGT L ESHRWWTWVSPYYAQELVS, KGVELDSVLR- 342
gi|671447@ | gb | AAF26156.1 | ACE@R8261_13 -¥----DPVG GEHFMIFAAGLKAADRVL TWSHEYSWEVET - LEGGWGLHMIINE 545
gil|ssez3ze@91 | gb| EEFRa194 .2 | -H~- - - -DPWiG-

- —QEHFMIFAAGLKAADRWVY TWSHEYSIWELKT - SEGGIWGLHMIIKE 495
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gi|363807566 | ref|NP_2B1242661.1 | MNYTEFEF - - - -PQIKAHPWHK IFHKRMPPEAVD - - - LVSRLLOQYSPNLRCTALDALTHPF 357
gi| 728848158 | gb | KHG27681.1 | H--5Kl} GILMGIDTDAWDPFATDIFLE - - - -WOYTAND - - LOGKAENKAAMRRHLELSS 848
gi|675351151 | gb| KFM23591.1 | PHIAAKFTGIINGIDTESWDPAQDATLR - - --APFSG0AS - -PROGEALCKRFLQAGLGMSY 379
gi|760438793 |ref|XP_211395465.1 | PHIAAKFTGIINGIDTESWDFAQDATLR - --- F50AS - -PROKALCKRFLOAGLGMSY 379
gi|7e3894311 |ref |XP_@18295215.1 | H--BRHEYFGILNGIDTAMWNFSFDFFLP- - - - HAOQN - -VEGKRSCHYFWQKGLGLAT 398
gi 612391124 | ref|XP_287511883.1 | MN--QEKFSGILNGIDYDLWNFALDATLP - --- APGHNEMTEMNSKLCKEYLQIGLGLDA 527
gi|21471 | emb|CAn41359.1 | - - -KTCITGIVMGMDTQEWNPATDEYTD- - - -WVEYDITT -VWMDAKPLLEEALQASVGLPY 394
gil6714a7@|gb|AAF26156.1 | ACeas261_13 M- -DWEFRGINVNGIDTQEWNFEFDTYLHSDDY TNYSLEN - LHIGKPQUKAALQHELGLPY 682

552

gi

gi

55320891 | gb| EEFB4194.2 |

353807566 | ref |NP_e01242661.1

6714478 | gb | AAF25156. 1| ACeas8261_13

M- -DLEFSGIVNGIDTKEWNF LFDVHLTSDGY THNYSLET - LHTGR PQCHKAAL QM ELGLPW

FDELRDPNSRLPNGRFLPPLFNFESHELEGWPAEILVE LWPEHARKQ- -CPFLGL-----

GRLDOHQKGWDLIAEAVPHMMSQDVOLVMLGTGRPDL

41a
gi|728848158 | gb| KHG27681.1 | - -----ADDS-------QFPLVGCITRLVPQEGWVHLIRHATYRTLEMGGOQFWLLGSSPYWVPH 895
gi 675351151 | gb| KFM23591.1 | --—----APD-------KPLV /SRLWPQKGIHLMEAALHHIAQHGGDFWLLGSGHADG 425
gi|760438793 |ref|XP_211395465.1 | - === -APD--- - - - -KPLVAVVSRLVPQEGIHLMEAA L HHIAQHGGOFWLLGSGHADG 425
gi 783894311 | ref|XP_21e895215.1 | GEHVLDSTTN------- IPLVVCITRLVAQEGLHLITRATKRVEELGGOMIVLGKAPEGH 443
gi|B612391124 |ref|xP_27511083.1 | ~-—----DET-------KPLIVCISRLWVPQKGIHLIERAVTQSENNGHNQFVLLGSGHSDG 573
gi|21471 | emb|CAn41359.1 | -------D¥K-------IPLIGFIGRLEEQKGSDILVAATHKFIGLDWVQIVVLGTGKKEF 448
648
598

gi

5583208091 | gb| EEF@4194 .2 |

I6IBRTSEE | ref |NP_B@1242661 .1 |

- em === -RPD-—-—— = -V

MIGFIGRLDOQKGVDLIAEAVPLI-MWVGODWVOLVMLGTGRODL

gi .~ 218
gi|728848158 | gb | KHGE27681.1 | IQREFEGIANQFQDHEHIRLILKYDESLSRY I¥YAASDMFIIPSIFERPCGLTQMIAMAYGS 955
gi|675351151 | gb | KFM23591.1 | ALRRASEEQYRDN- - ADVQCLFMYSEPLSHLIYASADMF LVPSLFEPCGLTQLIALRYGSA 483
gi|768438793 | ref|XP_811396465.1 | ALRRASEEQYRDN- - ADVQCLFMYSEPLSHLIYASADMF LVPSLFEPCGLTQLIALRYGSA 483
gi|703094311 | ref |XP_@18095215.1 | -IQR-- ---------EFEGLANLWSEELSHMLYAAADMYLVESMYERPCGLSQMLGMRYGS 491
gi|612391124 | ref|XP_@27511683.1 | GFKRMAMEEFSQTMSSNVELMITYSDALSELMYALADFYLVESMFEPCGLTQMIAMRYGS 633
gil21471|emb | CAA41359.1 | EQ- - -ELEQLEVL YPMNEAKGVAKFNVPLAHMI TAGADFMLVPSRFEPCGLIQLHAMAYGT 497
gi|6714470 | gb | AAF26156.1| ACE8S8261_13 EE- - -WLRQMEHQYRDKARGIGF SWK TAHRI TAGADIL LMPSRFEPCGLNQLYAMNYGT 785
gi|558320001 | gb| EEF@4194.2 | EQ- - -MLRQF ENQHHDK TRGIGF SYKMAHRI TAGSDVL LMPSRFEPCGLNQLYAMMYGT 655
gi|363887566 | ref |NP_@81242661.1 | 418
gi|728848158 | gb | KHGE27681.1 | WP IVRKTGGLNDSYFDVDDDTIE - - ¥Q¥RNGF TF - - - TTEDEQGLN 1818
gi|675351151 | gb| KFM23591.1 | 548
gi|768438793 | ref|XP_@11396465.1 | 548
gi|703094311 | ref |XP_@18095215.1 | WEVVRK TGGLADTWFDMDDH- - ~QNQEMANGFVF - - - EGIDEASLDGALDRAFSYFKDKP 545
gi|612391124 | ref|XP_@27511683.1 | LPIVRSTGGLADTWVIDCDAD - - - - -QENGNGFWF - - -¥GADDQSLDECIQRANKTFQDRK 685
gi|21471|emb | CAA41359.1 | WP ICASTGGLVDTWEEGYTGE- - - - FHMGAFNYECDVVDPADVLKIVTTVARALAVYGT -~ 551
gi|6714470 | gb | AAF26156.1| ACE8S8261_13 IPVVHAVGGLRDTVQQF -DP - - - - ¥SETGLGWTF - - -DSAEAGKLTHALGNCLLTYREYK 757
gi|558320001 | gb| EEF@4194.2 | IPVVHAVGGLRDTVQRF -DP - - - - FNESGLGWTF - - -DGAEANKLTHALGNCLFTYREYK 787
gi|3563887565 |ref|NP_e81242651.1] T 418
gi|728848158 |gb | KHG27661.1 | ETHQQLWRKDMMID- - FSWHSSASQYEEL YAKSWARARAATSRT - - - - ——— ———— - 1852
gi|675351151 | gb | KFM23591.1 | GEWQGLY LAV LDDGDAWSWDGP TEEYLDI ¥ SKWLA - - - -~ = —— - == ————— == ——— 575
gi|768438793 |ref|XP_@11395455. 1] GEWQGLY LAV LDDGDAWSWDGP TEEYLDI ¥ SKWLA - — - -~ = —— - == ————— == —— - 575
gi|7@3094311 |ref|XP_ele895215.1]| DEMKNVWRELME ID- - NSWNNTAGK YT EVYDSWRARYY - - - - - - —————— ——— ———— - 581
gi|612391124 | ref|XP_ee75110883.1] - KFHELQERVARVD- - YGWEASGNYYAELYESL - - - ———————————— == == == ==~ 715
gil21471|emb | CAR31359.1] LAFAEMIKNCMSEE- - LSWKEPAKKWETLLLGLGASGSEPGYEGEETAPLAKENVATRE 687
gi|671447@ | gb | ALF25156.1|ACR@8261_13 ESWEGLQREGMTQD- - LSWDMALEKYEEVLVAAKYHN - — - - - - —— - - ——— - = -~ 792
gi|558320801 | gb | EEFR2194.2 | KSWEGLQREGMTQD- - LSWDHALEK YEEVLVAAKY Q- - — - — - - ——— === ——— ———— - 742

Sequence alignment produced by CLUSTAL O
program, of above protein sequences is a key denoting
conserved sequence (*), conservative mutations (:), semi-
conservative mutation (.), and non-conservative mutations
0.

In biology, conserved sequences are analogous or
indistinguishable sequences that place within nucleic acid
sequences, protein sequences, protein structures or
polymeric carbohydrates across species (orthologous
sequences) or within dissimilar molecules formed by the
similar organism (paralogous sequences).

In the case of cross species preservation, this indicates
that a meticulous sequence may have been maintained by
evolution despite speciation.

The further support the phylogenetic tree a particular
conserved sequences may occur the more highly
conserved it is said to be. Because sequence information is
normally carried from parents to progeny by genes, a
conserved sequence involves that there is a conserved
gene; whereas conservative mutations are mutations that
alter an amino acid to a diverse amino acid with alike
biochemical properties (eg. charge, hydrophobicity and

size). Conservative mutations in proteins often have a
lesser consequence on function than non-conservative
mutations. The compact outcome of conservative
mutations on function can also be seen in the incidence of
dissimilar ~mutations in nature. Non-conservative
mutations between proteins are far more probable to be
detached by natural selection due to their venomous
effects [37].

A. Phylogenetic Tree

A phylogenetic tree or evolutionary tree is a furcating
illustration or tree viewing the condition evolutionary
association between diverse biological species or other
entities.

Their phylogeny based on similarities and deviations in
their physical or genetic uniqueness. The taxa connected
mutually in the tree are indirect to have descended from a
same root.

Phylogenetic trees are essential to the area of
phylogenetics. This phylogenetic tree is constructed by
Neighbour-joining tree without distance correction method
by CLISTAL O program [39].
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gil263807566Iref|NP_001242661.1] 0.4784

gi|21471|emb|CAA41359.1] 0.30975
qQil6714470|gblAaAF26156.1|AC008261_13 0.15779
gQi|550220091|gb|EEF04194.2]| 0.16369

4‘7

gi|728848158|gb|KHG27601.1] 0.20949

gi| 703094311 |ref|XP_010095215.1] 0.26061

— Qi|675351151]gb|KFM23591.1| O
D —— qi| 760438793 |ref | XP_011396465.1] O

gi|612391124|ref|XP_007511083.1| 0.26915

Fig. 1. A horizontal cladogram, with the root to the left

A cladogram derived from Greek clados "branch" and
gramma "character”, is a map used in cladistics analysis
which shows associations between organisms. A
cladogram is not; however, an evolutionary tree since it
does not show how ancestors are related to offspring or
how much they have distorted. Many evolutionary trees
can be indirect from a particular cladogram. A cladogram
uses lines that devise off in dissimilar directions ending at
a clade, groups of organisms with a concluding common
ancestor. There are many builds of cladograms but they all
have lines that branch off from supplementary lines. The
lines can be followed back to where they branch off. These
branching off points symbolize a hypothetical ancestor
(not a genuine entity) which is inferred to display the traits
shared between the concluding taxa above it. This
hypothetical ancestor might then supply clues about the
arrangement of evolution of diverse features, alteration,
and other evolutionary narratives about ancestors. Even if
conventionally such cladograms were generated mostly on
the basis of morphological typescript, DNA and RNA
sequencing data and computational phylogenetics are
nowadays extremely used in the generation of cladograms,
either on their own or in amalgamation with morphology
[40].

IV. CONCLUSION

We had concluded with above study that CLUSTAL O
tool can be used for multiple sequence alignment for all
nine model plants from different families and how we can
generate phylogenetic tree from the same tool. With Fig 1
one can view the relations among model plants having
same protein and from result of multiple sequence
alignment it is apparently shown the conserved sequence,
conservative mutations semi-conservative mutation, and
non-conservative  mutations among nine different
sequences.

Hence, this multiple alignment tool is fast and accurate
tool for agriculture research. The results can be further

useful in various significant outcomes of agriculture
research.
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