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ABSTRACT

The majority of phylogenetic analyses carried out these days are based on
MSAs of biological sequences. Several timesthe quality of the alignment
we usefor an analysis can have asignificant influence on the quality of the
results of the analysis. In the current study we have a unknown gene
sequence. By 16s experimental studiesisolated gene was identified asthe
gene from the organism Fusarium solani. To substantiate these studies
bioinformatics approach has been done using the methods like BLAST
(Basic Local Alignment Search Tool) and M SA (Multiple Sequence Analy-
sis). This approach gave us phylogenetic information and also gave the
information about conservation of gene in all the organisms taken in the
study. This approach gives the application of 16s rna technology in iden-
tification of microbes. The use of 16S rRNA gene sequences to study
bacterial phylogeny and taxonomy hasbeen by far themost common method
becauseit is presencein ailmost all bacteria, the function of the 16SrRNA
gene overtime has not changed, suggesting that random sequence changes
areamore accurate measure of time (evolution); the16SrRNA gene (1,500
bp) is large enough for informatics purposes though the bacteria exits
either in amultigenefamily, or operons.
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INTRODUCTION

‘Solid waste’ meansany garbage, refuse, sludge
from awastetreatment plant, water supply treatment
plant, or air pollution control facility and other discarded
materid, induding solid, liquid, semisolid, or contained
gaseousmateria resultingfromindustrid, commercid,
mining, and agricultura operations, and from commu-
nity activities. Total quantity of wastegenerated inthe

country (based on wel ghment exercise by local bodies)
isnot reported. However, Ministry of Urban Devel op-
ment initsmanual on solid waste management (year
2000) has estimated waste generation of 100,000
MT.CPCB with the assistance of NEERI has con-
ducted survey of solid waste management in 59 cities
(35 metro citiesand 24 state capital s-2004-05). Quan-
titiesand wastegenerationratesin 59 citiesisasunder:
In India, the amount of waste per capitageneratedis
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Figurel: Figureshowing PCR amplification of rDNA fragment
fromfungal sample. Thesizeof PCR amplified product is~500bp
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Figure?2: Figureshowing 500 bp ladder contains10 DNA frag-
mentsof Sze500 bp, 1000 bp, 1500 bp, 2000 bp, 2500 3000 bp,
3500 bp, 4000 bp, 4500 bp and 5000 bp
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Figure3: Figureshowing 10kb 1 kb ladder contains10 DNA
fragmentsof sizelkb, 2kb, 3kb, 4kb, 5kb, 6kb, 7kb, 8kb, 9kb

estimated to increase at arate of 1%-1.33% annu-
ally' Organic wasteisamajor component of munici-
pal solid waste. Municipal solid waste (M SW) com-
post containsasignificant amount of humic substances?.
Organic wasteis produced wherever and whenever
thereishuman habitation. The mainformsof organic
waste are household food waste, agricultural waste,
human and animal waste. Inindustridized countriesthe
amount of organic waste produced isincreasing dra-
matically each year. Although many gardening enthusi-
astscompost some of their kitchen and garden waste,
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Figure4: Phylogram obtained from ClustalW?2 after per-
forming M SA. Unknown and Fusarium solani wer e obser ved
inasingleclade

much of thehousehold waste goesinto landfill Stesand
isoftenthemost hazardouswaste. The organic waste
component of landfill isbroken down by micro-organ-
ismstoformaliquid ‘leachate’ which containsbacteria,
rotting matter and maybe chemical contaminantsfrom
thelandfill. Micro organismsthat dwell in solid wastes
are grouped under Solid Waste Microflora (SWM).
Themost common organismsthat aregenerally found
insolid wasteare bacteriaand fungi. These micro or-
ganisms use the components of the waste asthe sub-
sratefor their growth. They grow and multiply onthese
wastes by utilizing the various componentsthat make
up the solid waste. Further awide variety of patho-
genic microorganismshave been reported to be present
intheseorganic wastes®,

RESULTSAND DISCUSSION

CLUSTAL 2.0.12 Multiplesequencealignments
Sequenceformat ispear son

Sequence 1: Hypocrea-jecorina5556 bp
Sequence 2: Metrahizium-anisopliae 8118 bp
Sequence 3: Tetracladium-marchalianum 5218 bp
Sequence 4. Tetracladium-breve 5236 bp
Sequence 5: Tetracladium-pal matum 5219 bp
Sequence 6: Neurospora-crassa83847 bp
Sequence 7: Verticillium-dahliae 7216 bp
Sequence 8: Magnaporthe-grisea8412 bp
Sequence 9: Fusarium-solani 3830 bp
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Seguence 10: unknown 1349 bp

Information of gene sequences taken for MSA,
information containsthe organism namefromwhichthe
sequenses were retrieved and the length of the
sequences (Figure 4) From MSA of all the ten
sequences from Hypocrea jecorina, Metrahizium
anisopliae, Tetracladium marchalianum, Tetracla-
dium breve, Tetracladium palmatum, Neurospora
crassa, \Verticillium dahliae, Magnaporthe grisea,
Fusarium solani and Unknown sequencewe got the
phylogram, fromthe phylogram andysisit wasconfirmed
that the unknown sequenceisfrom Fusariumsolani.
Both Fusariumsolani and unknown sequenceswere
observed on a same clade of phylogram. Later the
alignment gave usinformation about the conservation
level of unknown gene through genesfrom different
organisms(Figure5).

METHODS

Sudy site

Udupi (Kannada) isatempletownlocatedin Udupi
Digtrict near Mangd ore, Karnatakastate, Asof the2001
Indiacensus Udupi had apopulation of 113,039.The
weather isfairly smilar throughout the year, dueto the
nearby Arab sagar. Temperaturerangesfrom 30to 35
degreescentigradeinday timeand isaround 10 degrees
lessduring night. Humidity isnormaly highmost of the
time. Therainy seasonisfromApril to September. At
thistimethemonsoon showsitstruecoloursinthisarea
Thewasgtecollectedin aclean plastic container of 500gm
capacity. Container closed withair tight lid and carried
tothelaboratory. All resdentid wasteshdl becollected
at least bi-weekly. Many specific kinds of
microorganisms can be obtai ned from organic wastes
by the creation of an artificia environment for themin
thelaboratory which will enhancetheir growth over
competing organisms. Characteristicsof theorganisms
which give them special advantagesover othersare
exploited intheformulation of culturemediaand the
choiceof incubation conditions.

Sampling
Thewaste collected in aclean plastic container of

500gm capacity. Container closedwith air tight lidand
carried tothelaboratory.All residential waste shall be
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Figure5: Result of M SA showin theconser vation of unkown
genesequence (from 4447 nucleicacid to 5782™ nucleicacid
trough the sequencesof all the or ganismstaken for study

collected at |east bi-weekly. Many specific kinds of
microorganisms can be obtai ned from organic wastes
by the creation of an artificial environment for themin
thelaboratory which will enhancetheir growth over
competing organisms. Characteristicsof theorganisms
which give them special advantagesover othersare
exploited intheformulation of culture mediaand the
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choice of incubation conditiong*®. The collected
materials are plated on plastic petriplate as
SBM .Incubate at 28-*2°C. Observations are done
every day under sterobinocular. The organisumsare
identified by using®.

Extraction of gegnomic DNA from bacterial ssmple
usingthebacterial genomic

DNA Isolation Kit (RKTQ09).Phylogentic Tree
Builder uses sequencesaigned with System Software
aigner.Phylogentic Tree Builder usessequencesdigned
with System Software aligner. Adistance matrix is
generated using the Jukes-Cantor corrected distance
model. When generating the distance matrix, only
alignment model positionsare used, dignment inserts
areignored and the minimum comparablepositionis
200. Thetreeis createdusing Weighbor with a phabet
sze4 andlength size 1000. Weighbor Tree: Weighbor
isaweighted version of Neighbor Joining that gives
significantly lessweight to thelonger distancesinthe
distance matrix. Theweights are based on variances
and covariances expected in asimple Jukes-Cantor
model. Nucleotides is considered for the distance,
therefore, second substitutionswill not becounted and
thedistancewill be underestimated. Jukesand Cantor
createad aformulathat cal cul atesthe distancetaking
into account morethan just theindividua differences.

Bootstrap

Bootstrappingisadatistical method for estimating
the sampling di stri buti onby resampling with repl acement
fromtheorigind sample. Inmaking phylogendtictressthe
approach is to create a pseudoalignment by taking
random positions of the original alignment. Some
columnsof theaignment could be selected morethan
onceor not selected a dl. The pseudodignment will be
aslong astheoriginal alignment and will beusedto
create a distance matrix and atree. The processis
repeated 100 times and amagjority consensustreeis
displayed showing thenumber (or percentage) of times
aparticular group wason each sdeof abran ch without
concerning the subgrouping.

TheBasicLoca Alignment Search Tool (BLAST)™
findsregionsof loca smilarity between sequences. The
program compares nucl eotide or protein sequencesto
sequence databases and calculates the statistical
significance of matches. BLAST can beusedtoinfer
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functional and evolutionary relationships between
sequences aswell as help identify members of gene
families. BLAST wasuseto searchfor similar genes
against nonredundent databases by taking unknown
sequnseasaquery. Themost smilar orthol og sequences
wereretrieved in FASTA format asaninput for MSA.
ClustaW2 is a general purpose multiple sequence
alignment programfor DNA or proteins. It produces
biologicaly meaningful multiplessquencedignmentsof
divergent sequences. It cal culates the best match for
the sel ected sequences, and linesthem up so that the
identities, similarities and differences can be seen.
Evolutionary rel ationships can be seen viaviewing
Cladogramsor Phylograms, Clusta\WW2 wasemployed
for M SA and phylogenetic anadysis by setting the gap
opening and gap extension parametersas 1 and 0.5
respectively. Thetool Treeview V1.6.6 was used to
visudisethetreegiven by ClustaW2in .phformat.
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