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ABSTRACT

Enterococcus hirae is a Gram Positive Bacteria. Enterococcus hirae has
an ahility to produce Protease. In this experiment, we attempted for the
protease producing gene in Enterococcus hirae and transferring the gene
to non-Protease producing organism. It meanswhich gene that responsible
to produce proteaseisidentified by thisexperiment. Primer designing tools
are used to design the specific primer for the amplification of DNA. The
Primers are used for amplification. DNA is isolated from Enterococcus
hirae using DNA isolation method. Theisolated DNA is cross checked by
the Agarose Gel Electrophoresis Method. The isolated DNA is further
introduced into PCR machine for amplification. The PCR Master Mix and
Primersare used for amplification. After the DNA amplification, the cloning
vectors are used for Cloning. The Taplasmid vector (pBZ57RT) are used
for DNA cloning, the cloned DNA with the vector istransformed into the
Non protease producing organism, such as E.coli and checked for its

activity.

INTRODUCTION

EnterococcushiraeisaGram Positive Bacteria.
Enterococcus hiraehasan ability to produce Protease.
Inthisexperiment, weidentified geneexpression. It
meanswhich genethat responsibleto produce protease
isidentified by thisexperiment.

Primer designing tool sare used to design the spe-
cificprimer for theamplification of DNA. The Primers
areused for amplification. DNA isisolated from En-
terococcus hirae using DNA isolation method. The
isolated DNA iscrosschecked by theAgarose Gdl Elec-
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trophoresisMethod.

Theisolated DNA isfurther introduced into PCR
machinefor amplification. The PCR Master Mix and
Primersareused for amplification. After the DNA am-
plification, thed oning vectorsareusad for Cloning. The
TA plasmid vector (pBZ57RT) areused for DNA clon-
ing, thecloned DNA withthevector istransformed into
the Non protease producing organism, such asE.coli.

Now, the E.coli grown with thetransformed gene.
SotheE.coli isconsist of protease producing gene, it
can ableto produce protease. By this Processwe can
identified that the specific genewhichisresponsefor
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the production of protease®.

The protease produced from E.coli after transfor-
mation isaways performed by the specific sequence
that wetransformedintoit. Because E.coli isnon pro-
tease producing organism, so the protease produced
by the E.coli after transformationisprovided by gene
that isolated from Enterococcushirae®.

MATERIALSAND METHODS

Skimmed Milk agar plateismadeby Dissolving 20
gof dried skimmed milk in 100 cn® of distilled waterZ.
Sterilize separately. Transfer themilk tothe agar asep-
ticaly after coolingto 45-50 °C. Dispense aseptically.
Entercoccus hirae culture (KC 991294.1) was ob-
tained from the Department of Biotechnol ogy, Ve Tech
High Tech Dr.Rangargjan Dr.SakunthalaEngineering
College, Avadi, Chennal, Tamil nadu 600062, India.
The Strain was maintai ned by Sub-culturing on Agar
Medium slantsat 24°C for 5 days of Surface cultiva-
tion. Escherichia coli were employed for sub cloning
and plasmid recoveryi®,

Isolated CFU’s were routinely grown in Luria-
Bertani (LB) broth medium (composed of (g/l): pep-
tone - 10; yeast extract - 5; NaCl - 5). Media were
autoclaved at 120 °C for 20 min. Cultivations were
conducted in 25 ml of mediumin 250 ml conica flasks
maintained at 37°C. Incubation was carried out with
agitation at 200 rpm for 24 hr. The cultureswere cen-
trifuged and the supernatantswere used for isol ation of
DNA for gene sequencing®. ABI PRISM Dye Termi-
nator Cycle Sequence Ready Reaction Kit was used
to sequence the PCR-generated Products. pBZ57RT
was used as expression vector. Genomic DNA isex-
tracted from Enterococcus hirae KC991294.1 using
the General Method™™. Primer isdesigned and used to
clonethegenomic sequence.

Agarose gelsare easy to cast and is particularly
suitablefor separating larger DNA of size range most
often encountered in | aboratories, which accountsfor
thepopularity of itsuse. Primer3isafreeonlinetool to
designand analyzeprimersfor PCR andred time PCR
experiments. Primer3 can dlso select singleprimersfor
sequencing reactions and can design oligonucel otide
hybridization probes”. TA doningisasub cloning tech-
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niquethat avoidsthe use of restriction enzymesandis
easier and quicker thantraditional subcloning*2.

Sub culturingand finding theactivity of protease

Enterococcus hiraeissub cultured from masscul-
tureusing Agar medium. The Subcultureisused for fur-
ther process. Theagar mediumispour inthetest tube.
A loopfull of cultureistaken and stregk inthemedium
for sub culturing. Identification of proteaseactivity by
Protein degradation method. Skimmed milk isused
to provide skimmed milk agar plate. Skimmed milk is
contai ning caseln; the protease produced from the En-
terococcus hiraeis degrading the casein that present
inthe Skimmed milk agar plate.

Primer designing

Two typesof primersaredesigned for amplifica
tion, they are known as forward primer and reverse
primer. The primersaredesigned by thebioinformatics
tools. Normally BLAST, CLUSTAL W and Primer3.
The sequence is retrieved from the Genbank
(www.nchi.nim.nih.gov/ genbank y) and the FASTA
sequenceisloaded to get Smilar sequencefrom BLAST
(www.nchi.nlm.nih.gov/BLAST). Sequencethat are
related tothe Origina Sequenceisretrieved,

Designing of primer

Primer3isafreeonlinetool to design and andyze
primers for PCR and real time PCR experiments.
Primer3 can also select single primersfor sequencing
reactionsand can design oligo nucleotide hybridization
probes. Theonlinetool congtitutes someimportant fea-
tureslike primer detection, cloning, sequencing and
Primer liting™®
GC content tabling

The Primer contain G:C content separately for for-
ward and reverse prime.

TABLE 1: GC content of forward and rever seprimer istabu-
lated

PRIMER G:C Content
Forward Primer 62.4
Reverse Primer 47.6

TheForward and Reverse Primer isPurchased from
Snerrgy Company. The Stock solutionismaintainedin
-20°C and Working solution is maintained in 4°C.
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DNA sequencing

ThePCR product issequenced usingABI PRISM
310 GeneticAnalyser. Thismachineisconnectedtoa
System and theresult isdisplayed inthe system. The
Sequenced product is checked with the original se-
quence. Thissequence 100% matched withtheorigind
sequence. The Sequence match are confirmed by
checkingwithMEGA. The Result of PCR Sequenced
product isshown below(*,

DNA isolation

DNA isisolated from the Enterococcus hirae by
the DNA isolation method. Generd method isbeen used
and theDNA isextracted.

Runningon PCR

Thegenecoding for the 16Sribosoma RNA from
theisolated DNA wasamplified across 25 cycles, us-
ing Therma cyclemachine,

Transformation

Transformtheplasmidintothegiven E.coli host by
transformation technol ogy. Transformationisatechnique
most widely used genetransfer mechanism. Transfor-
mation processis carried out by heat shock method.
Theplasmid DNA isinjected into the E.coli (Non Pro-
tease producing Organism). Theintroduction of exog-
enous DNA into the bacteriais oneof the significant
experimentsin biotechnol ogy. Screening of recombi-
nant and the propagation of the plasmid vector, clones
and expression of recombinant proteins. Thismethod
involvesthetransformation of aplasmid vector intoa
host and study its expression with the production of a
blue compound (that act asaindicator) by bluewhite
screening asthenameimplies. Thegivenhost DNA is
theampidllinsengtivecontainingageneexpressononly
omegaportion of -Galactosidase gene, that can com-
petent with o peptide of the vector (Plasmid DNA) to
produceactivefunctiond enzyme.

Treatment of the E.coli cellsharvested at 0.6 OD
withicecold solution of divaent cations (Cacl2) in-
cludesatransition state of competent. The DNA up-
takefromtheextracdlular sourceisenhanced by asud-
den heat shock giventoachilled cells.

Theexpression of genesfor theenzymeisinduced
by IPTG (Iso Propyl B-D Thio Galacto Pyranoside)

BioTechnologqy —

whichinduce B-Galactosidase enzymesynthesis. The
enzymethen convertsthe chromogenic substrateinthe
medium X-Ga (5’'Bromo 4 Chloro 3 Indole D
Galacto pyranoside) forming blue colonies. The
transformant are sel ected by plating on the Solid me-
diumwith appropriateantibiotic, IPTG XGal*9.

Screening of isolated transfor med colonies

TheBlue coloniesare collected individualy and
culturedinthe agar plate. Now the agar plateiscon-
tainingtransformed cells. The coloniesareculturedin
theagar plateand the coloniesareidentified theactivity
by casain degradation method.

Findingtheactivity

The Skimmed milk isadded with agar and prepar-
ing the skimmilk agar plate. The skim milk agar plate
containing casain. Thetransformed coloniesiscollected
inaloop and streak inthe casain plate. It incubated for
24-48 hours. The protease produced from the organ-
ism degradethecasanintheskim milk agar platewhich
denotesthat thetransformed cell containing theability
to produce protease®. From thiswe canidentify the
expression of geng'fl,

RESULT AND DISCUSSION

Sequenceretrieved

fhrs, »Ooonad o Ent

RID HVOCVKGBOLR (Expres on 03-11 1704 pn)

Ditaase Name 11
Destriphion Muckeotide collcton (e}
Progran BLASTN 22,29+ b Ctabin

Query I [a4ra?
Description gi500537870)gb{KC991104.1| Enterococnus irae stain B2 155 rbosomal
A4 gene, partial sequence
Moleoule type. nudei; 20d
Quesy Lesgth 1333

Dtherrepoits: b Search Summary [Taxonony reparts. [[istanee res o rasuks]

Figurel: Thesequenceisretrieved for the NCBI website®!
Related sequence
Mega analysis

Theanaysisisdone and conserved sequenceare
retrieved.
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100 sequence that are related to the original sequence is

retrieved.
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Figure3: Thesequencearealigned with multiple sequence
alignment by CLUSTAL W1

Reverseand forward primer

Inwhich the Primer designed are used at specific
temperature mentioned. Thelength of the Primer is
mentioned and GC content and Tmismentioned. (Tm
—Melting Temperature.)
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Primer3 OUTPUT

PAIR 1
Sequence: GCGGCTCTCTGGTCTGTAAC
Start: 594 Length: 20 Tm: 60.020 GC%: 60.000 ANY: 3.00 SELF: 3.00
Right Primer1: Primer_1_R
Sequence: TAAGGTTCTTCGCGTTGCTT
Start: 848 Length: 20 Tm: 60.018 GC%: 45.000 ANY: 4.00 SELF: 4.00
Product Size: 254 Pair Any: 3.00 Pair End: 1.00

Figure4: Theprimer resulted by thissoftware

PAIR 2

Primer 2. F |
Sequence: ACACACGTGCTACAATGGGA
Start: 1088 Length: 20 Tm: 60.032 GC%: 50.000 ANY: 6.00 SELF: 6.00
Right Primer2: Primer_2_R
Sequence: TTCATGTAGGCGAGTTGCAG
Start: 1197 Length: 20 Tm; 60.011 GC%: 50.000 ANY; 4.00 SELF: 4.00
Product Size: 109 Pair Any: 5.00 Pair End: 2.00

Figure5: Other pair of primer
DISPLAY
1 GGEEATAACAC TTGGARACAE GTGCTAATAC CETATAACAR TCGARACCEC
s1 ATCCTTTTGA TTTCARACGC GCTTTCEGET GTCECTGATE CATCEACCOE
101 CGCTCCATTA GCTAGTTCGT GAGCTAACGE CICACCAACC CGRCGATCCA
151 TAGCCGACCT GAGAGGGTGA TCGGCCACAT TGGGACTGAG ACACGECCCA
z01 RACTCCTACG GGAGGCAGCA GTAGGGRATC TTCGGCARTG  GACGRAAGTC
251 TGACCGAGCA ACGCCSCEIC AGTGRAGARE GITITCGGAT CGTARAACTIC
301 TGTTGTTAGE GAAGRAARCARG GATGAGRGTA ACTGTICATC CCTIGACEET
361  ATCTAACCAG AAMAGCCACGE CTAACTACGT GCCAGCACCC GCCGETAATAC
401 GTAGSTGECA AGCSTTETCC GEATTIATIG GGCGTAARGR TCGCGCAGGC
451 GGTTTCTTAR GICTGATGETGE RARGCOCCCCG GCTCARCCGLE GGRARGCTCRT
501 TGEAALCTGE GAGACTTGAG TGCAGARCAC GAGAGTGGAR TTCCATGTET
551 AGCCOTCAAR TGCETAGATA TATGEAGGAR caccacTeee crachEnmEg
601 SR TcACcCC  TCAGCSCTCGA  AAGCGTGEGE  AGCCARACACG
651  ATTAGATACC CTGETAGTCC ACGCCGTAAA CGATGAGTEC TAAGTEITGE
701 RGGGTTTCCG CCCTTCAGTG CTGCAGCTAR CGCATTARGC ACTCCGCCIG
781 CCCACTACGA CCCCAACCTT CAARCTCARA CCARTTCACC CCCGCCCGCA
801  CAAGCGGTGG AGCATSTGGT TTAATTCGAA GCARCGCGAR GRACCTIACC
851 ARGETCTTGAC ATCCTTITGAC CACTCTRAGAG ATAGACGCTIC CCCTTCGEEE
901 GCAAAGTGAC AGGTGGTECA TEGTTGTCET CAGCTCGTET CETGAGATET
951 TGEGTTARGT CCCECAACGA GCGCAACCCT TATTIGITAGT TGCCATCATT
1001 TACTTCGCCA CTCTAGCAAC ACTGCCGGTG ACAAMCCEEA CORACCTCOC
1051 GATGACGTCA AATCATCATE CCCCTTATGG ACCTGECTAC ACACGTGCTA
1101 CRAATEGGERAGE TACRACGAGT CECARAGSTCE CEAGGECTRAGS CTRATCICTT
1151 AAACGCTTCTIC TCACTTCCCA TTCGTAGGCTC CRACTCGCCT ACATCARGCC
1za1l GGAATCGCTAR CGTIARTCGCGE ATCAGCRACEC CECGGIGRAT ACGTICCCGEE
1251 GCCTTCTACA CACCGCCCGT CACACCACGA GAGTTTGTAA CACCCGRAGT
1301 CEGCTGAGGTA ACCTTTTEGA GCCAGCCGCC TAA

Figure6: Themain markingsdenotestheprimer and shaded
marking denotesthealter nate primer

TABLE 2: Theprimer contain G:C content separ ately for
forward and rever seprimer

PRIMER G:C Content
Forward Primer 62.4
Reverse Primer 47.6

Theoverviewis
GC content tabling

TheForward and Reverse Primer isPurchased from
Snerrgy Company. The Stock solutionismaintainedin
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gggataacac ttggaaacag gtgctaatac cgtataacaa

61 tttgaaaggc gcetttcgggt gtcgctgatg gatggacceg
121 gaggtaacgg ctcaccaagg cgacgatgca tagccgacct
181 tgggactgag acacggccca aactcctacg ggaggcagca
241 gacgaaagtc tgaccgagca acgccgcgtg agtgaagaag
301 tgttgttaga gaagaacaag gatgagagta actgttcatc
361 aaagccacgg ctaactacgt gccagcagcc gocggtaatac gtaggtggca agcgttgtcc
421 ggatttattg ggcgtaaaga ToQCgcaggc ggTLTCTtaa grctgatgtg aaagecccccg
481 gctcaaccgg ggaaagreat Tygaaactgg gagacttgag tgcagaagag gagagtggaa
541 ttccatgtgt agcggtgaaa tgcgtagata tatggaggaa caccagtggc gaaggoggct
601 ctotggrcotg TAactgacgc Tgaggotcga 2agcgtgggy agcaaacagg 2TTAgatace
661 ctggtagtcc acgcogtaaa cgatgagtgc TAagtgttgd agggtttccg Coottcagtyg
721 ctgcagctaa cgcattaagc actccgoctg gggagtacga ccgcaaggtt gaaactcaaa
781 ggaattgacg ggggcccgoa caagoggtgg agcatgtggt ttaattogaa gocaacgogaa
841 gaaccttacc aggtcttgac atcctitgac cactcotagag atagagcttc cocttoggdg
901 gcaaagtgac aggtggrtgca TOQTTQUCOT Cagctcgtgt Cgtgagatgt Tgggrtaadt
961 cccgcaacga gegcaaccct tattgttagt tgccatcatt tagttgggea ctotageaag
1021 actgccggtg acaaaccgga ggaaggtggg gatgacgtca aatcatcatg cccoccttatgg
1081 acctggctac acacgtgcta caatgggaag tacaacgagt cgcaaagtcg cgaggctaag
1141 ctaatctctt aaagcttctc tcagttcgga ttgtaggcoctg caactcgocct acatgaagcc
1201 ggaatcgcta gtaatcgcgg atcagcacgc cgcggtgaat acgttcccgg gocttgtaca
1261 caccgcccgt cacaccacga gagtttgtaa cacccgaagt cggtgaggta accttttgga

Figure7: Theresult of PCR sequenced product

[

tcgaaaccgc atggttttga
cggtgcatta getagttggt
gagagggtga tcggccacat
gtagggaatc ttcggcaatg
gttttcggat cgtaaaactc
ccttgacggt atctaaccag

Sequence Labal  Sequence Title (f available) -

Collapse Mode Blast Name » &

Blast names color map

firmicutes

bacteria

unclassified

unknown

Enterococcus hirae 168 ribosomal RNA gene. partial seque...
Enterococcus hirae strain HI 168 ribosonsal RNA gene, par...
o o Ulimmicuies | 5 leaves
o9 Bacterium NLAE2-P721 168 ribosomal RNA pene, parti..
Enterococcus hirae sirain 851227 168 ribosomal RNA g
Enterocoecus faecum srain H2 165 ribosomal RNA gene...
Enterococcus sp. YAZ2 16 rbosomal RNA gene, pariial s..
Marin bacterium B44 gene for 165 ribosomal RNA, part..
A firmicuies | 4 leaves
x o tunclassified 2 leaves
Enerococcus durans culture-collection IMAU:30653 168
Enterococcus durans culture-collection IMAU:0741 165 1
Entetococcus durans culture-collection IMAU-80554 168
Enterococous durans strain IMAU4D067 168 ribosomal R
Enterocoecus durans strain IMAU4D069 168 ribosomal R...
Enterococcus durans strain IMAU40030 168 ribosomal R .,
firmicutes | 37 leaves
Entetococcus $p. T56_6 165 ribosocial RNA gene, partials..
Enterococcus hirae 168 ribosomal RNA gene, partial seque...
v Enterococcus hirae gene for 165 rRNA. partial sequence, st..
P Bacterium 1/10/17 165 ibosomal RNA gene, partial seque...
& Entefococcus hirae strain CNM490_12 168 ribosonal RNA..
A fimmicutes | 4 leaves
Evterocoecus sp. TSRICI0 168 ribasomal RNA pene, part..
o Enerococcus hirae srain CNMAI8_12168 ribosomal RNA..
Bacterium NLAE-2I-P725 168 ribosomal RNA pene, parti
A firmicuies | 3 leaves
Enterococcus sp. AUH-HM193 165 ribosomal RNA gene...
¥ o Enterococcus sp. NBRC 107225 gene for 165 rRNA, part..
o Uncultued bacteriun clone LGM-Y WO 165 ribosonal .
A firmicuies | 4 leaves
A firmicutes | 3 kaves
A firmicuies | 4 leaves
9 Bacterus mpo-isobte group 13 165 ribosoesal RNA gene, .

v Hirmecutes | 2 leaves
Enterococous hirae srain R 168 ribosomal RNA, partial se...
Afinmacutes | 2 eaves
Enterococcus hirae 165 tRNA gene, strain DSM20160
Enterococous hirae strain RS-1 165 ribosomal RNA gene, .
Enterococcus hirae strain LGM-F14 168 ribosomal
S EiB 1937870(gbKCO91294. 1| Eterococeus hirae strin B..
Enerococous hirae strain BVL-2 165 ribosomal RNA gene,

Figure8: Thehighlighted isthe specieswe used and other
speciesaretherelated sequencethat areretrieved through
BLAST in NCBI website.

-20°C and Working solution is maintained in 4°C.
PCR product sequenced
Phylogenetictreeanalysis

ThisPhylogenetictreeis Slanted with following
denotesfollowing:

Agarose Gel Electrophoresis

DNA marker = DNA 1solated
Figure9: AGE after DNA isolation

Agarose Gel Electrophoresis

e

DNA marker
Figure10: AGE after PCR process

DNA isolated after PCR amnlification

Screening of transfor med colonies
Casein degradation plate

A loopfull of transformed cultureand norma E.coli
cultureistaken and streak in the casein agar plate and
incubated for 24 to 48 hrs. Clear zoneof casein degra-
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White Colonies

Figure1l: Thewhitecoloniesindicatesthetransfor med colo-
nies

Normal E.coli

Protease gene transformed £.coli

Figure12: Theaboveplatecontain E.coli which isnot trans-
formed and other strain contain proteasegenetransfor med
by theinsertion of gene of insert through TA vector. This
result showed that E.coli that istransfor med got theability to
produce protease geneand degr aded casein.

dationisidentified. Thezoneisformed by transformed
cell inthe culture. which produces protease®¥, it de-
gradethe casein present inthe casein agar plate. This
proved the Protease gene being transformed and
changed E.coli to produce Proteaseinit.

CONCLUSION

An Enterococcus hirae have the ability of pro-
ducing the protease gene expressing protease enzyme
whichhavemany gpplicationindifferentindugtries This
geneisamplified by PCR. Theprimer isdesigned with
theBioinformaticstools. The Sequenceisretrieved from
genbank with genbank 1D KC991294.1 Enterococ-
cushirae. Thenthissequenceisused for theretrieva
of amilar sequencefrom BLAST (NCBI Website). The
retrieved sequenceisthen digned by multiple Sequence
alignment (CLUSTAL W) in MEGA Software. This
Softwarethat generated aconserved region. Using that
region aprimer isdesigned with Specific parameters
by OnlinePrimer designingtool Primer3. ThisPrimeris
used for theampilification of the sequence. Theampli-
fied sequenceispurified and sequenced by ABI PRISM
310 Genetic analyser and then it ischecked. The se-
guenced PCR product gave the same sequenced en-
sured the PCR product isamplified. Thenthe DNA
isolated and amplified DNA are runin Agarose Gel
Electrophoresisand ensured presence of DNA init.

Then with thehelp of cloning vector theDNA is
inserted by Transformation process. The DNA istaken
by E.coli by heat shock and cooled. ThentheE.coliis
sub cultured and plated in Casain plate. The Zoneformed
around thearound the organism ensured the Presence
of proteasein it and ensured transformation i ssuccess-
ful and modified E.coli to produce protease.
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