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Abstract—Helicobacter Pylori is a kind of bacterium 
that, when present in human bodies, has the potential to 
cause persistent gastritis. The inner lining of the stomach 
can become inflamed, a condition known as gastritis. 
It is also possible that this bacterium has a part in the 
formation of stomach ulcers and stomach cancer. At 
first, this bacteria did not cause any harm and behaved 
exactly as one would anticipate it would. However, as 
a result of certain alterations in the structure of the 
genome (a process that is known as genetic mutation), 
it turned out to be dangerous. To this day, researchers 
have pinpointed 27 distinct gene alterations that, if left 
unchecked, might eventually result in the development of 
cancer. These genes have numbers that vary from HP0821 
all the way up to HP0847 connected with them. Finding 
out what had occurred to cause the shift in those 27 
genes was the most significant objective that we aimed to 
achieve with our thesis research. The algorithm that we 
conceived of and put into action for this specific objective 
was developed with the help of the Java programming 
language. This function receives its input from a single file 
and generates a total of six additional files as its output. 
We make changes to the nucleotide sequences of 27 genes 
in order to zero in on the specific location in the genome 
where mutations took happened. After that, we made use 
of a program called BLAST to look for genes in other 
bacteria that were similar to the ones we were looking at. 
We discovered that H. pylori had the highest similarity, 
which came in at a whopping 100%. In addition, we 
found a similarity of 90% with the D. desulfuricans 
ND132 chromosome as well as 85% with the Aeromonas 
hydrophila SSU genomic scaffold supercont1.1.
Keywords: Helicobacter Pylori, chronic gastritis, BLAST, 
and nucleotide sequences and D. desulfuricans,

1. Introduction 

One of the most common types of bacterial illnesses, 
Helicobacter pylori (H. pylori) is present in more than 
half of the world’s population [1]. But there are significant 

differences from one place to another. Even though the 
condition is frequently picked up in childhood, if it is not 
treated properly, it can last a lifetime. This is true even 
though the majority of instances occur in young children. 
H. pylori can survive in the challenging conditions of the 
human stomach because it carries many genes that produce 
virulence. It can therefore survive and even flourish in 
this environment. One of the human infections that has 
best adapted to humans is the H. pylori bacterium. These 
virulence genes are absolutely necessary for the bacteria 
to be able to maintain a very effective and long-lasting 
infection; their significance goes much beyond what is 
technically necessary for the bacteria to survive. This is 
because the presence of these genes allows it to maintain 
a highly strong and protracted infection. The bacteria 
Helicobacter pylori is able to get closer to the stomach 
epithelial cells despite the presence of gastric acid because 
of the abundance of sheathed flagella and the presence 
of the enzyme urease. The bacterium is thereby shielded 
from the stomach’s acid. OMPs and adhesins, which 
allow adhesion to gastric epithelial cells, are used by 
H. pylori to create a long-lasting colony in the stomach 
mucosa. This allows H. pylori to adhere to the stomach’s 
epithelial cells. 
They adhere to the mucosal cells of the stomach to 
accomplish this. A series of virulence genes, which serve 
as the blueprints for effector proteins that directly harm 
the gastric epithelium, are also present in H. pylori [2,3]. 
Additionally, H. pylori has been connected to human 
gastritis [4,5]. Major consequences of H. pylori infection 
include peptic ulcer disease (PUD), gastric cancer 
(GC), and mucosa-associated lymphoid tissue (MALT) 
lymphoma, but only 10%–15% of those infected [4,5]. 
Only about 10% to 15% of people with H. pylori infection 
go on to develop chronic active gastritis, despite the fact 
that this condition might result from the illness. Chronic 
active gastritis is a disorder that has been associated to the 
bug Helicobacter pylori. Despite the fact that H. pylori is 
a proven carcinogen, its global prevalence warrants public 



75IITM Journal of Management and IT Volume 13, Issue 2 •  July-December  2022

health worries (class I). 2018 was predicted to see more 
than a million (103,370) new cases of GC worldwide, 
ranking it as the sixth most prevalent kind of cancer in 
both men and women [6]. It will surpass melanoma to 
become the sixth most prevalent cancer in both men and 
women worldwide if the predictions come true.
Young people’s H. pylori infections differ significantly 
from adult infections in a number of important ways. 
Environmental factors like smoking are thought to play 
a much smaller effect in the progression of disease in 
children than they do in the development of disease 
in adults. This is so that children’s immune systems 
can continue to learn how to stave against diseases. H. 
pylori infection has been shown to develop throughout 
childhood in both industrialized and developing countries 
[7]. This is true whether a country is officially considered 
an industrial power or not. H. pylori infection occurs 
simultaneously in both situations, despite the fact that 
prevalence rates in children vary depending on a number 
of factors (including gender, age, low socioeconomic 
position and family education, poor hygiene, household 
congestion, and geographical locations). Because the 
sickness helicobacter pylori (H. pylori) is brought on by a 
bacterium that lives in the stomach, this is true. The most 
typical types of gastritis in adults are atrophic gastritis 
and intestinal metaplasia, whereas nodular gastritis is the 
most typical kind in children [7]. The most common type 
of gastritis in children is nodular gastritis. Although H. 
pylori colonization and the virulence gene repertoire are 
similar in both age groups [8], it is believed that immune 
responses are downregulated in children, which accounts 
for their lower levels of stomach inflammation and lower 
incidences of severe clinical outcomes. This is true even 
though children typically experience stomach irritation 
that is less severe than adult patients.
Our team has thoroughly read, analyzed, and discussed 
several studies examining Helicobacter Pylori. 
These publications examined Helicobacter pylori, its 
transmission, and its effects on individuals. They also 
talked about how it affected diverse communities. The 
authors of those studies, however, did not attempt to 
identify the specific mutations that transformed H. pylori 
into a carcinogen. Our reasoning relies heavily on learning 
more about these H. pylori mutations.

2. Materials and Methods 

The main goal of our thesis research was to determine 
where the 27 gene shift first occurred. The algorithm we 
created and utilized to get there was significantly aided 
by Java. The data in a single file is copied into six others 
as part of this process. The mutation sites in the genome 

are tracked by modifying the DNA sequences of 27 
genes. This allows us to identify the specific location in 
the genome where the change occurred. Then, we used 
BLAST to find orthologous genes in different bacteria. 
The following algorithms and flowcharts will demonstrate:
Because of the availability of clinical information 
explaining their linked stomach pathology in the published 
literature or genome descriptions, we were able to obtain 
our data from the NCBI Genomic database at the National 
Center for Biotechnology Information. Table 1 (based on 
HP0821 to HP0847)
Algorithm:
Step 1: Start
Step 2: Take input, output, codon variables
Step 3: Read input file
Step 4: Then check Hashmap key
Step 5: If key value is equal to the input file
Step 6: Then value write in another output file
Step 7: Stop

Flow chart for the algorithm
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Table 1 : Table for translated gene (From HP0821 to HP0847)

Gene no Translated

0821

MADLLSSLKNLPNSSGVYQYFDKNRQLLYIGKAKNLKKRIKSYFSIRNNEITPNHRASLRIQMMVKQIAFLETILVENEQ-
DALILENSLIKQLKPKYNILLRDDKTYPYIYMDFSTDFPIPLITRKILKQPGVKYFGPFTSGAKDILDSLYELLPLVQK-
KNCIKDKKACIFYQIERCKAPCENKITKEEYLKIAKECLEMIENKDRLIKELELKMERLSNNLRFEEALIYRDRIAKIQKI-
APFTCMDLAKLYDLDIFAFYGASNKAVLVKMFMRGGKIISSAFEKIHSLNGFDTDEAMKQAIINHYQSHLPLMPE-
QILLNACSNETLKELQEFISHQYSKKIALSIPKKGDKLALIEIAMKNAQEIFSQEKTSNEDLILEEARSLFKLECMPY-
RVEIFDTSHHSSSQCVGGMVVYENNAFQKNSYRRYHLKGSDEYTQMSELLTRRALDFAKEPPPNLWVIDGGRAQLNIA-
LEILKSSGSFVEVIAISKEKRDSKAYRSKGGAKDIIHTPSDTFKLLPSDKRLQWVQKLRDESHRYAINFHRSTKLKNMK-
QIALLKEKGIGEASVKKLLDYFGSFEAIEKASEQEKNAVLKKRI

0822

MKKRLNIGLVGLGCVGSAVAKILQENQEIIKDRAGVGIGIKKAVVRDVKKHKGYPFEISNDLESLIEDEEIDIVVELMG-
GVEAPYLLAKKTLAKQKAFVTANKAMLAYHRYELEQTAKNTPIGFEASVCGGIPIIKALKDGLSANHILSFKGILNGTSNY-
ILSQMFKNQASFKDALKDAQHLGYAELNPEFDIKGIDAAHKLLILASLAYGIDAKLEEILIEGIEKIEPDDMEFAKEF-
GYSIKLLGIAKKHPDCIELRVHPSMIKNECMLSKVDGVMNAISVIGDKVGETLYYGAGAGGEPTASAVISDIIEIARKKSS-
LMLGFETPQKLPLKPKEEIQCAYYARLLVSDEKGVFSQISAILAQNDISLNNVLQKEILHSNKAKILFSTHTTNEKSML-
NALKELENLQSVLDTPKMIRLEN

0823 MRFLNNKHREKGLKAEEEACGFLKSLGFEMVERNFFSQFGEIDIIALKKGVLHFIEVKSGENFDPIYAITPSKLKKMIKTIR-
CYLSQKDPNSDFCIDALIVKNGKFELLENITF

0824 MSHYIELTEENFESTIKKGVALVDFWAPWCGPCKMLSPVIDELASEYEGKAKICKVNTDEQEELSAKFGIRSIPTLLFTKD-
GEVVHQLVGVQTKVALKEQLNKLLG

0825

MIDCAIIGGGPAGLSAGLYATRGGVKNAVLFEKGMPGGQITGSSEIENYPGVKEVVSGLDFMQPWQEQCFRF-
GLKHEMTAVQRVSKKDSHFVILAEDGKTFEAKSVIIATGGSPKRTGIKGESEYWGKGVSTCATCDGFFYKNKEVAVLG-
GGDTAVEEAIYLANICKKVYLIHRRDGFRCAPITLEHAKNNDKIEFLTPYVVEEIKGDASGVSSLSIKNTATNEKRELV-
VPGFFIFVGYDVNNAVLKQEDNSMLCKCDEYGSIVVDFSMKTNVQGLFAAGDIRIFAPKQVVCAASDGATAALSVISYLE-
HH

0826

MRVFAISLNQKVCDTFGLVFRDTTTLLNSINATHHQAQIFDAIYSKTFEGGLHPLVKKHLHPYFITQNIKDMGITTNLISEVS-
KFYYALKYHAKFMSLGELGCYASHYSLWEKCIELNEAICILEDDITLKEDFKEGLDFLEKHIQELGYIRLMHLLYDASVK-
SEPLSHKNHEIQERVGIIKAYSEGVGTQGYVITPKIAKVFLKCSRKWVVPVDTIMDATFIHGVKNLVLQPFVIADDEQISTI-
ARKEEPYSPKIALMRELHFKYLKYWQFV

0827 MRNIYVGNLVYSATSEQVKELFSQFGKVFNVKLIYDRETKKPKGFGFVEMQEESVSEAIAKLDNTDFMGRTIRVTEAN-
PKKS

0828
MEHRVFTIANFFSSNHDFITGFFVVLTAVLMFLISLGASRKMQMVPMGLQNVYESIISAILSVAKDIIGEELARKYFPLAGTI-
ALYVFFSNMIGIIPGFESPTASWSFTLVLALIVFFYYHFEGIRVQGFFKYFAHFAGPVKWLAPFMFPIEIISHFSRIVSLSFRLF-
GNIKGDDMFLLIMLLLVPWAVPVAPFMVLFFMGILQAFVFMILTYVYLAGAVLTDEGH

0829

MRILQRALTFEDVLMVPRKSSVLPKDVSLKSRLTKNIRLNIPFISAAMDTVTEHKTAIAMARLGGIGIVHKNM-
DIQTQVKEITKVKKSESGVINDPIFIHAHRTLADAKVITDNYKISGVPVVDDKGLLIGILTNRDVRFETDLSKKVGDVMT-
KMPLVTAHVGISLDEASDLMHKHKIEKLPIVDKDNVLKGLITIKDIQKRIEYPEANKDDFGRLRVGAAIGVGQLDRAEM-
LVKAGVDALVLDSAHGHSANILHTLEEIKKSLVVDVIVGNVVTKEATSDLISAGADAIKVGIGPGSICTTRIVAGVGMPQV-
SAIDNCVEVASKFDIPVIADGGIRYSGDVAKALALGASSVMIGSLLAGTEESPGDFMIYQGRQYKSYRGMGSIGAMTK-
GSSDRYFQEGVASEKLVPEGIEGRVPYRGKVSDMIFQLVGGVRSSMGYQGAKNILELYQNAEFVEITSAGLKESHVH-
GVDITKEAPNYYG

0830

MITLKQALSLSQDELETLKNEIDAKVRASDLNAYIKAPSLNGASAKGVPILIKDNISVKGWEITCSSKILEGYVAPYHAS-
MENLHQNSMAGFGLSNMDEFAMGSTTESSCYGITKNPRDKNRVPGGSSGGSAAAVAGGLAVAALGSDTGGSIRQPASY-
CGCVGLKPTYGRVSRYGLIAYCSSFDQIGPITQNVEDASILFDAISGYDSKDSTSPTQTFKNLNRDKRFKIAVLMDHIK-
DASNEVQLAYENTLKALKEMGHEIVEKKMLDSHQISIYYIISMAEASSNLARFDGVRYGRRAQNIKDLKELYLKSRSEGF-
GDEVKRRIMLGNFVLSSGYYDAYYLKAQQMRLIIKEQYNKIFEEVDLIFTPVAPTSAHLFNYHASPLEMYLSDIYTIGAN-
LSGLPALSLPVAKDPLGLPIGMQFIAKAFDEQSLLDVSYALEQELDLKLD

0831
MVLKNAIALTGGIGTGKSTTIKILESQGYKILDADKIAHQLLQEHRFKIAQHFGSDILEKDILNRKKLGAIVFQDAHELK-
WLEDFLHPLIREHMLKKAYELEKNHQAYFLDIPLFFEVGGKKCYPVSKVVLVYASRALQIERLLERDKLKEAEILQRLAC-
QMDIEQKRAMSDYIIDNSSSLKDLNKQVERFLKTLL

0832

MWITQEITPYLRKEYTIEAKLLDVRSEHNILEIFKSKDFGEIAMLNRQLLFKNFLHIESELLAHMGGCTKKELKEVLIVDG-
FDLELAHQLFKYDTHIDFVQADEKILDSFISFFPHFHEVKNNKNFTHAKQLLDLDIKKYDLIFCLQEPDIHRIDGLKRM-
LKEDGVFISVAKHPLLEHVSMQNALKNMGGVFSVAMPFVAPLRILSNKGYIYASFKTHPLKDLMTPKIEALTSVRYYNE-
DIHRAAFALPKNLQEVFKDNIKS

0833

MFLVKKIGVVIVVLIGFLACSQERFIQLQKKAQEQENDGSKRPSYVDSDYEVFSETIFLQNMVYQPTEERDSFAQLT-
KDENDSFNPETSVILLNEPSDSDTKNPPLNQNESNTNTANNDTKNPFLYKPKRKTKDPKLIEYSQQNFYPLKD-
GDIMMSKEGDQWLIEIKSKALKRFLKDQNDKDRQIQTFTFNDTKTQIAQFKGKISSYVYTTNNSDLSLRPFYESFLLEKKS-
DDFYTIGDKALDAIEISKCQMVLKKHSTDKLDSQHKAISIDLDFKKERFKSNTELFLECQS

(Contd...)
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0834

MNTSHKTLKTIAILGQPNVGKSSLFNRLARERIAITSDFAGTTRDINKRKIALNGHEVELLDTGGMAKDALLSKEIKALNLKAAQMSDLILY-
VVDGKSIPSDEDLKLFREVFKINPNCFLVINKIDNDKEKERAYAFSSFGMPKSFNISVSHNRGISALIDAVLSALDLNQIIEQDLDADILESLET-
PNNALEEEIIQVGIIGRVNVGKSSLLNALTKKERSLVSSVAGTTIDPIDETILIGDQKICFVDTAGIRHRGKILGIEKYALERTQKALEKSHIALL-
VLDVSAPFVELDEKISSLADKHSLGIILVLNKWDIRYAPYEEIIATLKRKRFLEYAPVITTSCLKARHIDEIKHKIIEVYECFSKRIPTSLLNSVIN-
QATQKHPLPSDGGKLVKVYYATQFATKPPQISLIMNRPKALHFSYKRYLINTLRKEFNFLGTPLILNAKDKKSAQQN

0835 MNKAEFIDLVKEAGKYNSKREAEEAISAFTLAVETALSKGESVELIGFGKFETAEQKGKEGKVPGSDKTYKTEDKRVPKFKPGK-
TLKQKVEEGK

0836 MPMRLHTAFFGINSLLVASLLISGCSLFKKRNTNAQLIPPSANGLQAPIYPPTNFTPRKSIQPLPSPRLENNDQPVISSNPTNAIPNTPILTPN-
NVIELNAWAWAWLQNPPFHPLKPWL

0837 MGMGVAPESTISPSQALALAKRAAIVDGYRQLGEKMYGIRVNAQDTVKDMVLQNSVIKTRVNALIRNAEITETIYKDGLCQVSMELK-
LDGRIWYRILSGARG

0838
MRYFRSAFLLFFMTLFFASCSKHPFSKQTPKTREQIRQEEARKKREETLNALRQFRLIYINTPVFRFYDYGTIKTDKDHNIEVT-
LYKLSQRVGDIYMTKRNICFSQKCSAKWIAARDLFGKVSYGDLFDDIVLGRDIFKGLGKRHLTPEYVIQRFQKSGEIILYERKNGLISFQN-
LTQKIAIRIEPYEPSLQDLEDNENADSELQ

0839

MKNFSPLCCFKKLKKRHLIALSLPLLSYANGFKIQEQSLNGTALGSAYVAGARGADASFYNPANMGFTNDWDENRSEFEMTTTVINI-
PAFKFQVPTTNQGLYSVTSLQIDKSQQNILGIINTIGLSNILKALGNTAATNGLSQAINRVQGLMNLTNQKVVTLASKPDTQIVNGWT-
GTTNFVLPKFFYKTRTHNGFTFGGSFTAPSGLGMKWNGKGGEFLHDVFIMMVELAPSMSYTVNKHFSVGVGLRGLYATGSFNNTVYV-
PLEGASVLSAEQILNLPNNVFADQVPSNMMTLLGNIGYQPALNCQKAGGMSDQSCQEFYNGLKKIMGYSGLIKASANLYGTTQVVQK-
SNGQGVSGGYRVGSSLRVFDHGMFSVVYNSSVTFNMKGALVAITELGPSLGSVLTKGSLNINVSLPQTLSLAYAHQFFKDHLRIEGVFERT-
FWSQGNKFLVTPDFANATYKGLSGTVASLDSETLKKMVGLANFKSVMNMGAGWRDTNTFRLGVTYMGKSLRLMGAIDYDQAPSPQDAI-
GIPDSNGYTVAFGTKYNFRGFDLGVAGSFTFKSNRSSLYQSPNIGQLRIFSASLGYRW

0840

MPNHQNMLDNQTILITGGTGSFGKCFVRKVLDTTNAKKIIVYSRDELKQSEMAMEFNDPRMRFFIGDVRDLERLNYALEGVDICIHAAAL-
KHVPIAEYNPLCIKTNIMGASNVINACLKNAISQVIALSTDKAANPINLYGATKLCSDKLFVSANNFKGSSQTQFSVVRYGNVVGSRGSV-
VPFFKKLVQNKASEIPITDIRMTRFWITLDEGVSFVLKSLKRMHGGEIFVPKIPSMKMTDLAKALAPNTPTKIIGIRPGEKLHEVMIPKDESH-
LALEFEDFFIIQPTISFQTPKDYTLTKLHEKGQKVAPDFEYSSHNNNQWLEPDDLLKLL

0841

MNFLEDLFYPLRLLENKRVLLLVSGSIAAYKSLELVRLLFKSGASIQVVMSKGAKKFIKPLSFEALSHHKVLHDRNEKWYYNHQNALHH-
NHIACAANADLLIFAPLSTNSLSKIAHALADNIVSATFLACASPKILAPSMNTNMLNSPITQSNLKRLKDSNHIILDTKNALLACDTKGDGA-
MAEPLEILFKAAQTLLKDAYFENREVIVMGGASIEKIDSVRTISNLSSGIQASALALALYFKGAKVTLIASNFPTPLPKEITSVLVSDTASYE-
NALNSAANNLQKHALKPLLFNLAAISDYVPKTSFNYKLKKSEIGETLNIECVQNKDLLVSINPNQFVKIGFKAEDNQQNAIKNAQNLLKPFK-
DNGKDCSVVALNLIKDSRPFGSLENELWLFSHHKTQKIPSMNKLEASFKILDFIKDNAL

0842
MLEALNALNQLNALHSKNATHHFNAALPILLKVLEKQDKDLFLLQVGNRIIPTKSEQELKINQPYFATMQRNQLGDIVKNLVPAPKILDALD-
DLPVLEMKQIKEILSGKDNTPLKEYKELLSEKLIHAKSSQEFLNTANMLLSLQSQVLSFVVENERKKTFLQVKAKKQSVDFYALYPNLGEI-
GGVIYLKEKEKQLFLKTTLQRTKEVLKEAQNTLLGFSSVEIVCEKTPMLFAFEERLLDTIG

0843
MFDADCLKLMFVAGSQDFYHIKGGKNDRINALLDTLELALQSKITAFQFRQKGDLALQDPTQIKQLAMKCQKLCQKGAPFIVNDEVQLA-
LELKADGVHVGQEDMAIEEVITLCKKRQFIGLSVNTLEQALKARHLDAVAYLGVGPIFPTPSKKDKQVVGVELLKKIKDSGIKKPLIAIGGIT-
MHNAPKLREYGGIAVISAIAQAKDKALAVGKLLNNA

0844
MVKIYPQVLSIAGSDSGGGSGIQADLKAFQTLGVFGTSVITCITAQNTQGVHGVYPLSVESVKAQILAIRDDFSIKAFKMGALCNAQIIEC-
VADTLETCDFGLCVLDPVMVAKNGALLLEEEAILSLKKRLLPTTHLLTPNLPEVYALTGVQVRDDKSASKAMGVLRDLGVKNAVIKG-
GHTEHFQGEYSNDWVFLEDAEFILNAKRFNTKNTHGTGCTLSSLIVGLLAQGLDLKNAISKAKELLTIIIQNPLNIGHGHGPLNLWSIKELV

0 845

MDFCKIKEILRRLVVLKELRQKRPLVHNITNYVAAQFVANGLLALGASPLMSDAIDEMRDLAKISDALAINIGTLNDRAILCAKEAI-
KHYKALNKPIVLDPVGCSASALRHDTSLELLKSGGISALRGNAAELGSLVGISCESKGLDSNDAATPVEIIKLAAQKYSVIAVMTGKTDY-
VSDGKKVLSITGGSEYLALITGAGCLHAAACASFLSLKKDPLDSMAQLCALYKQAAFNAQKKVLENNGSNGSFLFYFLDALSLPIELENS-
LIKEEW

0846

MQVIHQYSNKGGKYQNRYDVSILVNGLPLVHVELKKRGVAIREAFNQIKRYKRDSFSAEDGLFDFVQIFVISNGTSSKYYSNTTRIAQLE-
KNHKADTFEFTNYWADSKNHNIEDLMDFAKAFFAKRSLLNVLTCYCVFTSEEVLLVMRPYQIVAAERILEKIKTAQNSKTKNQSKGYI-
WHTTGSGKTLTSFKSATLAKELESVSKVLFVVDRKDLDYQTMKEYDKFQKDCANSNTSTKILKEQLEDSNAKIIITTIQKLDKFVKSHK-
GHAIFNVMIFDECHRSQLGSMHQAITKAFKKYHLFGFTGTPIFAANCDKNNPLGTTEQKFGKCHQYTIIDAIRDKNVLPFRVEYHN-
TIKAKEDIKDNKVRAVDEKNALLDTRRIKEITKCILERFNQATKNKKFNSILACSSIEALKKYYQAFKEEKHDLKIAAIFSYSANEEI-
DTLEDENNESACRLDKSSRDFLEGAIADYNGMFGVSFDTSDQKFQSYYKDLSQKMKERKIDLLMVVNMFLTGFDATRLNTLWVDKNLKY-
HGLIQAFSRANRILDSVKTHGNIVCFRDLEQDLNDALMLFGNKDAQSIALLRKYEDYLKGYTDNNKEYEGYEGLIKRLLTEFPLKEPIVS-
ESQKKDFIKLFGKILKLENILNSFENFKKDDYINPRDFQDYQSKYLDFYDAMRSEKGKDKEEINDDLIFEIELIKQVEVNIDYILNLIEEFAKEH-
GVEIQGVKTKIEPIINSSIELRNKKDLIMDFIDKYNKDQEVHAHFQDYIHQKREEEFQNIIEENRLNEEKAYSFMQHAFKGGEISFSGTEFPKI-
IEEKPSMFGKNSRYQEVKEKVAASLSRFFHRFCDLTSAIFKKN EVKKDEVNEK

0847 MSYETIAESNESTVVAEFHSSNEKKALMRAKQS

3.	BLAS T 

The National Center for Biotechnology Information 
(NCBI) is responsible for the upkeep of the utility known 
as BLAST (NCBI). When searching for “hits” in a 
nucleotide or amino acid sequence database, BLAST is the 
tool that is employed. One or more high-scoring segment 

pairings are required for a BLAST hit to be considered 
(HSPs). A HSP is defined as a pair of sequence fragments 
with an alignment that is maximal in the local context 
and a similarity score that is greater than some criterion 
value. Blast all is a program that may be downloaded 
from the NCBI and used to conduct BLAST searches on 
data sources that can be BLAST-ed, such as GenBank.
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3.1 Input:

You have the option of receiving the weight matrix, and 
the sequences can be downloaded in either the FASTA 
or the Genbank format, depending on which one is more 
convenient for you. In addition, there is a selection that 
may be made that gives one the opportunity to get the 
weight matrix.

3.2 Output: 

The results of a BLAST search can be given in a number 
of different formats. Formats such as HTML and plain text 
as well as XML are included in this list. HTML is used 
as the default format for output when dealing with the 
NCBI website. The results of running a BLAST query on 
NCBI are presented in a graphical format that displays the 
hits that were discovered, a table that displays sequence 
identifiers for the hits along with data related to scoring, 
and alignments that compare the sequence of interest to 
the hits received along with the BLAST scores that are 
associated with each of these.

3.3 Uses of BLAST

BLAST can be utilized in a variety of contexts thanks to its 
adaptability. The identification of species, the construction 
of phylogenies, the mapping and comparison of DNA, 
and the discovery of domains are all examples of these 
processes. Here, we performed a search for similarities 
using BLAST on approximately 27 genes (ranging from 
HP0821 to HP0847), and we have exhibited some of the 
results, such as the graphical depiction of the HP0821 
gene, which can be found in Figure 3.1 and Figure 3.2, 
and Figure 3.4 respectively.

Figure 3.1: Main Page for BLAST

Figure 3.2: A Representation in Graphic Form Display of the 
HP0821 gene in graphical form

Figure 3.3: Similarity result for Graphical representation of 
Nucleotide Blast for HP0821

Figure 3.4: Alignment Score for HP0821 gene

4.	 Result and Discussion

We start by changing the order of the nucleotides, and 
then we irradiate the products of this process. During 
our investigation, we came across many different types 
of search results. Table 2 has the following things, and 
their explanations are given below:
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Table 2: Similarity Search Result 

Gene no Part Accession Species Query Coverage Max Indent 

0821 

1 

NC_018938.1 H. pylori Rif2 
chromosome 

99% 80% 

NC_018939.1 H. pylori 26695 
chromosome 

99% 80% 

NC_017372.1 H. pylori 
India7 
chromosome 

100% 80% 

NC_017761.1 H. cinaedi 
PAGU611 

3% 88% 

2 No Significant Similarity found 

3 NW_003846802.1 

Sarcophilus 
harrisii 
chromosome 
 6 unlocalized  
genomic 
scaffold 

2% 92% 

4 No Significant Similarity found 

5 

NC_017361.1 H. pylori 
SouthAfrica7 
chromosome 

98% 79% 

NC_009707.1 C. jejuni subsp. 
doylei 269.97 
chromosome 

10% 77% 

NC_018709.2 C. jejuni subsp. 
jejuni PT14 
chromosome 

9% 77% 

NC_018521.1 C. jejuni subsp. 
jejuni NCTC 
11168-BN148 
 

9% 77% 

NC_017280.1 C.jejuni subsp. 
jejuni M1 
chromosome 

8% 79% 

NZ_CM000854.1 C.jejuni subsp. 
jejuni 1336 
chromosome 

5% 82% 

6 No Significant Similarity found 

0822 

1 

NC_017361.1 H.pylori 
SouthAfrica7 
chromosome 

100% 78% 

 
NC_014780.1 

 
Anolis 
carolinensis 
chromosome 5 

2% 100% 

2 No Significant Similarity found 
3 No Significant Similarity found 
4 No Significant Similarity found 

5 

NC_017367.1 H.pylori F57 99% 80% 
NC_017368.1 H.pylori F16 99% 80% 
NC_011333.1 H.pylori 

G27 
chromosome 

98% 79% 

NC_017742.1 H.pylori 
PeCan18 
chromosome 

98% 78% 

6 NC_017955.1 Modestobact
er marinus 

3% 91% 

0823 

1 No Significant Similarity found 
2 No Significant Similarity found 
3 No Significant Similarity found 
4 No Significant Similarity found 
5 No Significant Similarity found 
6 No Significant Similarity found 

 
 0824 1 

NC_017192.1 Arcobacter sp.L 81% 80% 
NC_010519.1 H.somnus 2336 chromosome 34% 77% 
NC_008309.1 H.somnus 129PT chromosome 34% 77% 
NC_008593.1 C.novyi NT chromosome 31% 82% 

(Contd...)
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 0824 

1 

NC_017192.1 Arcobacter sp.L 81% 80% 
NC_010519.1 H.somnus 2336 chromosome 34% 77% 
NC_008309.1 H.somnus 129PT chromosome 34% 77% 
NC_008593.1 C.novyi NT chromosome 31% 82% 
NZ_JH815491.1 B.fragilis 638R 26% 83% 
NC_015696.1 Francisella sp. TX077308 13% 93% 
NC_011852.1 H.parasuis SH0165 chromosome 9% 100% 

2 

NC_015138.1 A.avenae subsp.avenae ATCC 19860 
chromosome 49% 75% 

NC_019386.1 Thermus oshimai JL-2 chromosome 34% 77% 
NC_017532.1 P.stutzeri DSM 4166 chromosome 12% 97% 

NC_011901.1 Thioalkalivibrio sulfidophilus HL-
EbGr7 chromosome 11% 100% 

NC_009937.1 A.caulinodans ORS 571 chromosome 10% 100% 
NC_007802.1 Jannaschia sp.CCS1 chromosome 9% 100% 

3 
NC_014166.1 A.nitrofigilis DSM 7299 chromosome 74% 76% 
NC_013512.1 S.deleyianum DSM 6946 chromosome 35% 80% 
NC_017620.1 S.suis D9 chromosome 24% 83% 

 

 NZ_GL890571.1 Lachnospiraceae 
bacterium9_1_43BFAAgenomic 9% 100% 

4 

NC_012877.1 Sorghum bicolor chromosome8 37% 82% 
NC_016134.1 B.distachyon strain Bd21 36% 82% 
NC_007519.1 D.alaskensis G20 chromosome 13% 93% 
NC_007948.1 Palaromonas sp.JS666 chromosome 11% 95% 

5 

NC_019439.1 Anabaena sp. 90 chromosome 
chANA02 

35% 82% 

NZ_JH815491.1 B.fragilis HMW 615 genomic scaffold 
supercont1.1 

26% 88% 

NC_015696.1 Francisella sp. TX077308 chromosome 11% 97% 
 6 NC_019386.1 Thermus oshimai JL-2 chromosome 37% 80% 

  
NC_015138.1 A.avenae subsp. Avenae ATCC 19860 

chromosome 
26% 84% 

 NZ_CM001161.1 R.sphaeroides WS8N chromosome chrI 11% 97% 

  NC_010694.1 Erwinia tasmaniensis Et1/99 
chromosome 

10% 100% 

0825 1 NC_017737.1 H.cetorum MIT 00-7128 chromosome 99% 80% 
 

  NC_015674.1 H.bizzozeronii CIII-1 25% 77% 
 2 NC_018080.1 P.aeruginosa DK2 chromosome 16% 81% 
  NC_017548.1 P.aeruginosa M18 chromosome 16% 81% 
  NC_008340.1 A.ehrlichii MLHE-1 chromosome 12% 86% 
  NC_016812.1 Sinorhizobium fredii HH103 9% 86% 
  NC_016830.1 P.fluorescens F113 chromosome 3% 100% 
 3 NC_017735.1 H.cetorum MIT 99-5656 chromosome 94% 77% 

 

4 No Significant Similarity found 

5 

NC_015674.1  
 

H.bizzozeronii CIII-1 65% 74% 

NZ_DS995286.1 C.bacterium GD 1 
scf_1106149034639 genomic 
scaffold 

55% 73% 

 NC_008782.1 Acidovorax sp. JS42 chromosome 14% 84% 
NC_018080.1 P.aeruginosa DK2 chromosome 15% 81% 

6 

NC_014307.1 R.solanacearumCFBP2957 
chromosome 

10% 86% 

NC_016812.1 Sinorhizobium fredii HH103 8% 87% 
NC_015666.1 H.xanaduensis SH-6 chromosome 3% 100% 
 

0826 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 
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0827 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

0828 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

0829 

1 

NC_017355.1 H.pylori v225d chromosome 99% 81% 
NC_017735.1 H.cetorum MIT 99-5656 chromosome 98% 80% 

NC_005956.1 B.henselae str. Houston-1 
chromosome 31% 76% 

NC_018642.1 Listeria monocytogenes L312 13% 76% 

NC_010334.1 S.halifaxensis HAW-EB4 
chromosome 3% 89% 

2 NC_002927.3 B.bronchiseptica RB50 chromosome 40% 77% 

 

NC_002928.3 B.parapertussis 12822 chromosome 40% 77% 
NC_015711.1 M.fulvus HW-1 chromosome 31% 79% 
NC_016803.1 D.desulfuricans ND132 chromosome 90% 71% 

NC_007517.1 G.metallireducens GS-15 
chromosome 21% 82% 

NC_013715.1 Rothia mucilaginosa DY-18 
chromosome 6% 85% 

NC_015311.1 Prevotella denticola F0289 
chromosome 5% 90% 

3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

0830 

1 

NC_018938.1 H.pylori Rif2 chromosome 100% 78% 
NC_018939.1 H.pylori 26695 chromosome 100% 78% 
NC_018937.1 H.pylori Rif1 chromosome 100% 78% 
NC_017733.1 H.pylori HUP-B14 chromosome 99% 77% 
NZ_CM001538.1 L.pentosus KCA1 chromosome 3% 94% 
NC_012416.1 Wolbachia sp. wRi 2% 100% 

2 

NC_016803.1 D.desulfuricans ND132 
chromosome 26% 77% 

NC_017310.1 Desulfovibrio vulgaris RCH1 
chromosome 22% 78% 

NC_014910.1 A.denitrificans BC chromosome 15% 79% 
NC_018829.1 B.bronchiseptica MO149 7% 84% 
NC_008740.1 M.aquaeolei VT8 chromosome 3% 90% 

NC_013922.1 N.magadii ATCC 43099 
chromosome 2% 100% 

3 

NC_009617.1 C.beijerinckii NCIMB 8052 
chromosome 20% 78% 

NZ_CM000440.1 F.nucleatum subsp. polymorphum 
ATCC 10953 chromosome 8% 80% 

NC_003106.2 S.tokodaii str. 7 chromosome 2% 97% 

4 
NZ_JH635997.1 Pseudomonas sp. R81 genomic 

scaffold scaffold00001 6% 80% 

NC_012660.1 P.fluorescens SBW25 chromosome 4% 85% 
NZ_CM001514.1 P.synxantha BG33R chromosome 2% 100% 

 (Contd...)
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0831 5 NC_017737.1 H.cetorum MIT 00-7128 
chromosome 98% 78% 

 NC_014365.1 Desulfarculus baarsii DSM 2075 
chromosome 10% 79% 

6 NC_018289.1 Mycobacterium smegmatis str. MC2 
155 chromosome 18% 74% 

 NC_008025.1 Deinococcus geothermalis DSM 
11300 6% 86% 

 NC_018581.1 Gordonia sp. KTR9 chromosome 2% 95% 
1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

0832 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

0833 

1 No major redundancy was found. 
2 No major redundancy was found. 

3 NW_003573429.1 L.africana unplaced genomic 
scaffold 3% 100% 

4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

0834 

1 NC_014166.1 Arcobacter nitrofigilis DSM 7299 
chromosome 2% 92% 

2 NC_019563.1 H.pylori Aklavik86 chromosome 97% 74% 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 

6 NC_008536.1 C.Solibacter usitatus Ellin6076 
chromosome 2% 100% 

 
 
 
0835 

1 NC_017735.1 H.cetorum MIT 99-5656 
chromosome 

51% 84% 

2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 NC_017735.1 H.cetorum MIT 99-5656 

chromosome 
97% 79% 

6                              No Significant Similarity found 
 
 
0836 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6                              No Significant Similarity found 

 
 
0837 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 
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0838 

1 NC_008229.1 Helicobacter acnonychis str. 
sheeba chromosome 

89% 81% 

2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 

 6 NC_007305.5 Bos taurus breed Hereford 
chromosome 7 

           4% 100% 

AC_000164.1 Bos taurus breed Hereford 
chromosome 7 

           4% 100% 

 
 
 
 
 
 
0839 

     1 NC_018938.1 Helicobacter pylori Rif2 
chromosome 

      100%       77% 

NC_018939.1 Helicobacter pylori 26695 
chromosome 

      100%      77% 

NC_018937.1 Helicobacter pylori Rif1 
chromosome 

      100%      77% 

NC_000915.1 Helicobacter pylori 26695 
chromosome 

      100%      77% 

NC_014555.1 Helicobacter pylori PeCan4 
chromosome 

      100%     77% 

NW_003816632.1 Sarcophilus harrisii chromosome 
1 unlocalized genomic scaffold 

      100%    100% 

     2 No major redundancy was found. 
     3 No major redundancy was found. 

      4 No major redundancy was found. 
     5 No major redundancy was found. 
     6 No major redundancy was found. 

 
 
 
 
 
0840 

1 No major redundancy was found. 
2 NC_014836.1 Desulfurispirillum indicum S5 

chromosome 
68% 73% 

NZ_JH815591.1 Aeromonas hydrophila SSU 
genomic scaffold supercont1.1 

85% 72% 

NC_008576.1 Magnetococcus marinus MC-1 
chromosome 

55% 72% 

NC_018268.1 Marinobacter sp. BSs20148 
chromosome 

3% 100% 

3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

 
 
 
 
 
 
 
0841 

1 NC_018938.1 Helicobacter pylori Rif2 
chromosome 

99% 79% 

NC_18939.1 Helicobacter pylori2 26695 
chromosome 

99% 79% 

NC_014560.1 Helicobacter pylori   SJM 180 
chromosome 

99% 76% 

NC_000921S.1 Helicobacter pylori J99 
chromosome 

99% 76% 

2 No Significant Similarity found 
3 NT_167613.1 Oreochromis niloticus 

unplaced  genomic  
scaffold ,orenil1.0 scaffe 

2% 100% 

4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

 
 
 
 
0842 

1 NC_011498.1 Helicobacter pylori P12 chromosome 92% 79% 
NC_017733.1 Helicobacter pylori HUP-B14 

chromosome 
92% 78% 

2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 

 5 NW_003852396.1 Otolemur garnettii unplaced genomic 
scaffold, OtoGar3 scaffold00001 

3% 100% 

6 No Significant Similarity found 
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0843 

1 No major redundancy was found. 

2 No major redundancy was found. 

3 No major redundancy was found. 
4 No major redundancy was found. 

5 No major redundancy was found. 
6 No major redundancy was found. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0844 

1 NZ_DS981518.1 Clostridium sporogenes ATCC 15579 
Scfld_02_1 genomic scaffold 

4% 92% 

2 NC_014216.1 Desulfurivibrio alkaliphilus AHT2 
chromosome 

15% 83% 

NZ_JH719384.1 Rhizobium leguminosarum bv. viciae 
WSM1455 genomic scaffold R 

3% 100% 

NC_008384.1 Rhizobium leguminosarum bv. viciae 
3841 plasmid pR 

3% 100% 

3 NC_011898.1 Clostridium cellulolyticum H10 
chromosome 

5% 93% 

4 NC_013169.1 Kytococcus sedentarius DSM 20547 
chromosome 

4% 93% 

5 NZ_DS981518.1 Clostridium sporogenes ATCC 15579 
Scfld_02_1 genomic scaffold 

3% 100% 

NC_000074.6 Mus musculus strain C57BL/6J 
chromosome 8, GRCm38.p1 C57BL 

3% 100% 

AC_000023.1 Mus musculus strain mixed 
chromosome 1, alternate assembly 
Mm_Celera 

3% 100% 

6 NC_009483.1 Geobacter uraniireducens Rf4 
chromosome 

4% 100% 

NZ_JH719384.1 Rhizobium leguminosarum bv. viciae 
WSM1455 genomic scaffold 
Rleg5scaffold_2 

3% 100% 

NW_001956553.1 Drosophila erecta strain TSC#14021-
0224.01 scaffold_4820 

3% 100% 

 
 
0845 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 NC_009617.1 Clostridium beijerinckii NCIMB 

8052 chromosome 
20% 75% 

4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 

 
 
 
 
 
 
0846 

1 NC_017355.1 Helicobacter pylori v225d 
chromosome 

98% 78% 

NZ_DS981517.1 Clostridium sporogenes ATCC 
15579 Scfld_02_0 genomic 
scaffold 

1% 94% 

2 NC_018142.1 Propionibacterium propionicum 
F0230a chromosome 

34% 72% 

NC_008043.1 Ruegeria sp. TM1040 mega 
plasmid 

1% 100% 

3 NC_017359.1 Helicobacter pylori Sat464 
chromosome 

98% 76% 

NC_016012.1 Candidatus Arthromitus sp. SFB-
rat-Yit 

16% 74% 

4 NZ_GL397087.1 Selenomonas sp. oral taxon 149 
str. 67H29BP genomic scaffold 

21% 75% 

NZ_DS999054.1 Ruegeria sp. R11 
scf_1106758222068 genomic 
scaffold 

1% 94% 

5 NC_017243.1 Brachyspira intermedia PWS/A 
chromosome 

25% 73% 

NC_018607.1 Brachyspira pilosicoli B2904 
chromosome 

15% 73% 

6 NC_014815.1 Micromonospora sp. L5 
chromosome 

13% 78% 

NC_010645.1 Bordetella avium 197N 
chromosome 

5% 81% 

(Contd...)
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5. Discussion 

This portion of the Helicobacter pylori gene, which 
begins at position HP0821 and continues until it reaches 
HP0847, is the part of the gene that causes cancer, and it 
is the proof that supports our assertion. The first thing we 
did was examine them using a technique called protein 
blast, and we discovered that they are highly comparable 
to Helicobacter pylori. Next, we revisited the nucleotide 
blast analysis after making a few tweaks to the bacterial 
nucleotide sequences. In conclusion, we were successful 
in locating a great deal of similarity between the genome 
of our bacterium and those of other bacterial species’ 
genomes.
Codon number HP0821 For the first change in the 
nucleotide sequence, there is a maximum similarity of 
one hundred percent with the Helicobacter pylori India7 
chromosome, a maximum similarity of ninety-nine 
point nine percent with the Helicobacter pylori Rif2 
chromosome, and a minimum similarity of three point 
nine percent with the Helicobacter cinaedi PAGU611 
chromosome. When we looked at the second change, 
we did not uncover any relationships that were powerful 
enough to be classified as statistically significant. When 
it comes to the third alteration, our unlocalized genomic 
scaffold is just 2% similar to the one that was found 
on chromosome6 in the species Sarcophilus harrisii. 
When we evaluated the fourth iteration, we found that 
none of the comparisons were even remotely applicable 
to the new iteration. We find that the chromosome of 
Helicobacter pylori SouthAfrica7 is 98% identical to our 
own. This is the closest match we have found. This is the 
conclusion we get when we compare them side by side. 
We observed that the sequencing of our organism is at 
least 95% identical to the chromosome of Campylobacter 
jejuni subsp. jejuni 1336 when we compared the two. The 
sixth transition seems to be separate from the others, as 
there are no evident parallels that can be drawn between 
them at this time.
When we make the very first change to the nucleotide 
sequence of gene no. HP0822, we obtain a maximum 
similarity of 100% with the chromosome of Helicobacter 
pylori from South Africa 7, and we obtain a minimum 
similarity of 2% with the chromosome of Anolis 
carolinensis 5. Compare and contrast these findings with 
those that we obtained from analyzing the similarities 

and differences between the chromosomes of the South 
American Anolis carolinensis 5 and the Helicobacter 
pylori. The fact that these results contradict those 
obtained from comparing the chromosomes of South 
Carolina’s Anolis carolinensis 5 and Helicobacter pylori 
suggests that the two bacteria are not connected to one 
another in a very close way. The second, third, and fourth 
potential permutations of the nucleotide sequence all 
share nothing of note in common, as far as we can tell 
from our investigation. We found a maximum similarity 
of 99% with the nucleotide sequence of Helicobacter 
pylori F57, and we found a minimum similarity of 98% 
with the sequence of Helicobacter pylori G27. These 
findings are reviewed in light of the information that is 
now available regarding Helicobacter pylori and its G27 
chromosome. After making six different adjustments to 
the nucleotide sequence, we discovered that our new 
sequence is just 3% identical to the one that was reported 
for Modestobacter marinus. There are no discernible 
parallels between any of the first, second, third, fourth, 
fifth, or sixth iterations of the nucleotide sequence that 
makes up gene no. HP0823. It makes no difference 
whether the iterations are numbered 1-6; this is always 
the case. The point in time that corresponds to the very 
first alteration in the nucleotide sequence is where we 
observe the highest level of similarity between HP0824 
and Arcobacter sp.L. The findings from analyzing the 
various nucleotide sequences provide us access to the 
same broad categories of information.

6.  Conclusion 

We were able to acquire the data necessary to construct 
an algorithm that would infer the nucleotide sequence 
from the protein sequences after merging the data on the 
protein sequences of 27 different genes. The data that 
we gathered served as the basis for the creation of this 
algorithm. This stage was performed once the information 
on the sequences of proteins made by 27 unique genes 
had been compiled and organized. We used a process 
called a blast on the nucleotide sequences in order to 
find the gene that had been altered and revert it to its 
original form. An extensive amount of research led to 
the discovery that an H. pylori species was the primary 
contributor of these 27 genes in their original form. It 
was discovered that this is indeed the situation. In the 
not too distant future, we plan to carry out our additional 

 
 
0847 

1 No major redundancy was found. 
2 No major redundancy was found. 
3 No major redundancy was found. 
4 No major redundancy was found. 
5 No major redundancy was found. 
6 No major redundancy was found. 
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research with the intention of precisely pinpointing the 
source of those genes, and this endeavor will not be too 
far off in the distance.
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