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ABSTRACT

Isolates of 1-M3 isolated from a hot spring Rimtem#, has been identified using 16S rRNA gene. dasethe
results of BLAST and kinship analysis, found tlsatates RP 1-M3 including Bacillus sp. Amplificatiavith
primers specific for the gene endo-B45lucanases obtained + 1500 bp PCR product. PCRIpcts were cloned
into plasmid pGEM-T Vector obtained recombinantspiéd. Recombinant plasmid transformation into Hi loost,
and selection results of transformation using medhataining antibiotics, IPTG and X-GAL to get thesitive
transformation that carries a recombinant plasmiihwarget DNA. To observe the success of the foamation
carried out colony PCR with primers T7SP6, obtaiged000 bp PCR product consisting of 1,500 bpjdated as
DNA gene coding the enzyme emfdo4-Glucanases and £ 500 bp of sequence T7SP6suitref gene sequence
was translated into amino acids obtained Egl protei 500 amino acid sequence. Based on the resuBEAST in
the GenBank data base, the genes that have bekteddrom Bacillus sp. RP 1-M3 includes genes efidd-
Glucanases with 99.4% similarity with genes eptipd-Glucanases from Bacillus megaterium (AGW99984t1
the amino acid level.
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INTRODUCTION

Free Cellulases has a characteristic consisting cdirbohydrate or a cellulose-binding domain (CBM}he C-
terminal region joined with poly-linker, short thet catalytic domain at the N-terminal. There arly dmo types of
action for cellulose hydrolysis by the enzyme CeBes, namely inversion and retention of a numeaibon
configuration. At least two amino acids with a aatyl group is located in the active site to catalyae acid-base
catalyst [1]. Model action for Cellulases to thdypwer are exo and endo, all cellulases targetirgifip cleaved the
bond ofp-1,4-glycosidic [2].

Based on the classification, Cellebiohydrolaseso{@kucanases) were classified as exo-acting based o
assumptions able to cleave all the bopds4-glycosidic from the end of the chain. Endo-@inases while on the
other hand, are classified as endo-acting Cellatabecause cleave tfel,4-glycosidic internal only and have an
open form of active sites [3] Glucanasess usuallv@ at amorphous regions soluble more than talfyse
cellulose [3]. Exo-Glucanases or cellobiohydrola@e®-1,4-Glucanases, EC.3.2.1.91) serves to libglacose or
cellobiose from the ends of the chain cellulosiaginents as a result of hydrolysis of glycoside dodBxo-
Cellulasess cleave 2-4 units of the chain endobfspccharides, the resulting by endo-Celluléasgzoduce tetra
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saccharides and disaccharide, celebiose [4]. Tarer@ types of exo-Cellulases (CelebiohydrolasBiH)(a). The
type of action at the end of the reduction of delie (b). The type of action at the end of the rexhiction of
cellulose [5]

Endo Enzyme beta-1,4-Glucanases including glydoggiolase family big family 5 (GH5), a group of gnzes that
work on B-link oligo, polysaccharides, and gliko-conjugatidaH5 is one of the greatest of all family glycesid
hydrolase as contained in CAZy (Carbohydrate Actnzymes). Formerly known as Cellulases family @4 6]
the classification of families into groups largen called clan [7] Clan is a group of families hagnificant
similarities in tertiary structure, and mechanigsfisatalytic residues

EXPERIMENTAL SECTION

2.1 Apparatus

The equipment used in this study; PCR machinesnBim-German, High Pressure Steam Sterilizer BS-34&er
Bath Shaker-UV-1600, UV-Vis Spectrophotometer Shimarlaitex.Personal-11 Clean Bench - Hitachi (Lamin
Flow), Incubator Shimazu, Eppendorf Centrifuge 54R5 Gel Electrophoresis, Colony counter, HeatercBland
laboratory glassw

2.2 Reagents

Reagents used; Media (solid and liquid) for growthBacillus sp RP1-M3 based on the optimizationthod
composition of the nutrient medium [8], Nutrient dfr, Tris-EDTA, Agar Rose, CelF (5'-
ATGAAGCGCAGCATCAGCATCTTG-3 ") and CelR (5'GTTCGGCTGGTGCCCAGCCAAATGGT-3 "), RTG-
PCR, plasmid pGEM-T, amphicillin, chloroampheni, égsopropyl$-Thiogalacto pyranoside (IPTG) and 5-bromo-
4-chloro-3- indolyp-D-galactophyranoside (X-Gal).

2.3 Procedures

2.3.1 Isolation of genomic DNA and identification bthermopiles bacteria

Isolation of DNA genome using DNA-Kit and identiditton of bacteria by 16S rRNA gene PCR amplificati®
done with genomic DNA using primers 27F and 1528BR products were identified by electrophoresis agse,
after that PCR products were sequenced and BLASE dmline at the web site of NCBI (National Cenbér
Biotechnology Information) http://www.ncbi.nim.ngov/BLAST . Analysis of phylogenetic reconstructiarsing
methods Bootstraps (repetition of 1000) with thedeloparameters and estimates of Kimura 2 Evolutipna
Divergence between sequences, all analyzes usirfgMBELO program [9]

2. PCR amplification using Specific Primer for Ende gene beta -1,4Glukanase

Operating conditions for the PCR amplification oll® Endo- gene beta -1,4Glukanase as follows; deattun
(94 ° C) for 1 minute, annealing (69.4 ° C) for infhutes, the extension (72 ° C) for 1 minute, arténsion (72 °
C) for an additional 5 minutes, 30 cycles of anigdifion performed by PCR machine (Biometra-Germaiije
total volume of 25 pl PCR reaction consisting of ANemplate 2 pl, 2 pl of primer (Primer Cel-F 5'-
ATGCTCAAGATCGCCACGCTCG-3' and 5-Cel-R GCAGGAAGAGAMAG TTGGTGG-3) and 21 pl of
ddH20 PCR in RTG- PCR Bead. To control the sucoésise amplification reaction, 5 pl, PCR produictshe gel
electrophoresis at concentration of agar rose i1%.5 x TBE buffer [10] Visualization use the UV
Transluminator stained with ethidium bromide

2.3. Recombinant Plasmid

The process of making a recombinant plasmid DNAplditation product insert into a plasmid. withgéition
process This activity is carried out using a kitBMB®-T Easy Vector Systems in accordance with thecedure
Promega (Promega-USA). Composition ligation aofed: 2x Rapid Ligation Buffer 5 ul, pGEM®-T Easy afer
1 ul, T4 DNA Ligasel pl, 3 pl PCR products, totajllpthen incubated overnight at a temperatut€ -4

2.4. Transformation of plasmids into E.coli BL21 DE3)

Transformation is done by heat shock method, E.Bbt21 (DE3) as host which had been preparekknab0 i,
was mixed with 5 pl of recombinant DNA in 1.5 ppepdorf tube and then incubated in ice for 2 miswiden put
in a water bath temperature of 42 °C for 2 minttegive a heat shock. Subsequently immediatelyezboi ice for
2 minutes, the tube is moved, added to 250 pl S@@Gium. Included in the mix-shaking incubator fondur at a
speed of 150 rpm, 37 ° C, then do the selectioresilt transformation
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2.5. Selection results of the transformation on siol media LB

Selection of transformation is done using solid irfeédia are added antibiotics, namely 250 pl ampic#ind

Chloroampenicol, IPTG and X-Gal, and homogenizBgette 75 pl, the results of transformation ideld in the
petridish that already contains media leveledht entire surface of the LB medium until dry. Pétcubated
overnight at 37 ° C, until obtained a single colo8glection of the bacterial colonies result ahformation used
blue-white colony selection. Bacterial colonieshmithite color indicates the hosts that carry plasmand DNA
targets [11,12].

2.6. PCR Colonies

Colony PCR is done to look at the success of #mesformation by means of bacterial colonies growimigite) was
used as DNA template and using the primers T7 aP@ Bith the composition; primer 10 pmol / ul, DNA
amplification when using RTG, ddH20 2BPCR Grade, Mix T7SP6 2 pul, and the DNA templatégtal of 25 pl.
PCR operating condition following initial denattiom 94°C (5 minutes), the next denaturation 942Qm(n),
annealing 55°C (1 min), the extension 72°C (1.5uteis), final extension 72°C (1 min).PCR productgewe
sequenced to obtain the DNA sequence...

2.7. DNA sequencing analysis of Endo- beta -1,4@hnases

PCR products were sequenced to obtain sequend@NAfbases of a gene Endo- beta -1,4-Glucanasesa da
sequence DNA were then used for homology analysiisg BLAST (Basic Local Alignment Search Tool) thre
website website http://www.ncbi.nih.gov with senqce data that already exists in the databank termhéte
variations in gene sequence analysis and phyloigeme¢ construction using software MEGADS [9]

RESULTS AND DISCUSSION

3.1. Identification of Bacteria Thermopiles with 16 rRNA

Amplification of DNA from bacteria thermopiles isdes 1M-3 use genl6S rRNA with primer combinatidiiF
and 1525R produces PCR products with the size ofitab500 bp. Result of sequencing analysis usihgE"
done online at the web site of NCBI (National Centeof Biotechnology Information)
http://www.ncbi.nim.nih.gov/BLAST . Results obtathfrom the analysis of BLAST show that isolates-3Mas
some similarities with Bacillus sp. HO6 (AY46174)yvidth similarity 98%, Bacillus cereus SBD2-1 (A86941.1)
with 97% similarity, Bacillus cereus HNT6 (HQ15@%) with 96% similarity, and Bacillus sp. TRP71H
(FN993946.1) with 98% similarity. Based on thessutts it can be stated that the isolate 1M-3 incigdacillus sp
[13}

3.2. Gene amplification and cloning of beta 1,4-Ghanases Endo

Amplification using specific primers Cel-F and Gelhas size + 1500 bp (Figure 1). PCR product (01%8) insert
into pGEM-T easy vector with ligation process, theertion can be easily done because the PCR acailiin
product is equipped with overhangs-A and the veg@®EM-T is equipped with overhangs-T. Vector cargyDNA
target as results ligation is transformed into cetapt cells E. coli BL21 (DE3) by heat shock meth@dsult of
transformation grown in LB medium containing amjiliicand chloroamphenicol, IPTG and X-Gal. The rizeid
used to select colonies of bacteria that grow, wltlee colonies were able to grow in media contgirimphicillin
and chloramphenicol indicates a bacterial coloegult of transformation. Selection of the resudingformation
colonies of bacteria used blue-white selection i3], the selection is done by looking at the calbthe growing
colony . In this case it can be stated that thergoivhite grows is colonies that carry DNA inserthile colonies
blue is colonies were only carrying empty vectod do not carry DNA insertions. Blue-white selegti@sults can
be seen in Figure 1B.
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Figure 1, Visualization amplification of isolates M3 with primer Cel-F and Cel-R and a temperature ofannealing at 69.4 °C, obtained
the product about 1500 bp (A). Blue-white selectioresults of transformation using plasmid pGEM-T vetor in a solid LB media
containing 100 mg / pl amphicillin and added 100 ugul XGAL. chloroamphenicol, 100 mM IPTG and 50 mgagar plate (B) and

Establishment of clear zone (C)

3.3. Colony PCR

Proof against result of transformation carriege@mbinant plasmid (plasmid pGEM-T) which havecassfully
inserted an target DNA using PCR colony. Singl@ogl which will be used as a template for ampgdifion in the
PCR-colony. Primer used in PCR-colony is T7SP6.udlization the result of amplification of bacterial
transformation carrying recombinant plasmid (pGEM#he results are shown on Figure 2 that the toamsation
of codes 1-7 and 12-13 provide PCR product + 2000 Wwhereas the inserted DNA 1500 bp and 500 bP67.S
This shows that the DNA insert ligation into pGEM¢@&ctor and the vector transformation into E. &ilR1 (DE3)
successfully conducted. Result of transformatiaih wode 8 to 11 and 14-16 provide + 500 bp, PC&pct is
only a product of the PCR primer T7SP6, this intisahat the colonies did not bring DNA inséhnts proves
unsuccessful ligation process is done. PCR produete sequenced colonies + 2000 bp in both dinest(& and R)
to determine the sequence of transformation pesitiv

=
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-l -
— -

Figure 2. Visualization of amplification the produd PCR-colony of E. coli recombinant with DNA insert provide 2000 + bp PCR
product that carries recombinant plasmid pGEM-T asa positive transformation

3.4 Open Reading Frame Sequence Endo Beta -1,4-Garlase

Results of analyzed using the program Vecscreegt{veContamination Screening), to separate theetadDiNA,
and the vector plasmid DNA sequences that parteipanslated. The identification using VecScreersequences
consisting 1500 bp. Results of the ORF sequermeasisting of 1500 bp obtained 500 amino acids (E&jure 3)
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5'3' Frame 2tKRSISIFITCLLITVLTMetGGLQASPASASGTKTPAAKNGQLXI
GIQLVNRDGKAVQLKGISSHGVRWY®GFVNKDSLKWLRDDWGITVFRAA
Met Y TADGGYIDNPSVKNKVHEAVEAAKELGIYVIIDWHILNDGYPNQHKEK
AKEFFKEMetSSLCGNTPNVIYEIANEPNGDVNWRDIKPYAEEVISVIRKND
PDNIIITVGTGTWSQDVNDAADDQLKINVMetYALHFYAGTHGQSLRDKAN
YALSKGAPIFVTEWGTSDASGNGAVEDQSREWLNYLDSKNISWVNWNLSD
KQETSSALKPGASKTGGWPLTDLTAGTFVRENILGNKDTTKERPETPAQRN
PAQENGISVQYKAGDGGVNSNQIRPIOHIKNNGNATVDLKDVTARYWYNA
KNKGQNFDCDYAQIGCGNLTHKFVTHKPKQGADTYLELGFKTGTLSPGAS
TGNIQLRLHNDDWSNYAQSDDYSFFONTFKTTKKITLYHQGKTIWLGTQP

Figure 3. The amino acid residues of beta 1,4 -glakase Endo gene consists of 500 amino acids

3.5. Phylogenetic tree Gen Endo beta 1,4-Glucanasesm Bacillus sp RP1M-3

Phylogenetic trees for gene endo-f;&lucanases constructed of several genes gfidd-Glucanases derived
from the genus Bacillus. Phylogenetic tree of efidg4-Glucanases shows that Egl protein from Baziip. RP
1M-3 form groups with endo-1,8Glucanases of Bacillus megaterium (AGW99981.1)hvaimilarity 99.4%,
Bacillus megaterium (ADI82821-1) with 98.8% simitgrand Uncultured Bacterium (AGW99972.1 ) with a
similarity of 98%, and based on this it can be ¢wted that the gene with a size of 500 amino acidéch has
isolated of Bacillus sp 1M RP-3 are genes endd3ilticanases which express the protein Egl. Basethen
results of BLAST GenBank database, which has isdlgene from Bacillus sp. RP 1-M3 includes gene®-gt,4-
Glucanases with 99.4% similarity with genes efidgd-Glucanases from Bacillus megaterium (AGW9998at1
the amino acid level
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Figure 6. Phylogenetic tree gene endd1,4-Glucanases enzyme family GH5 Bacillus sp. RMt3 clustered in Bacillus megaterium
(AGW9981.1)

CONCLUSION

Bacillus sp RP 1 M-3 were isolated from a hot gptias a gene encoding the enzyme ghdod-Glucanases with a
size of 1500 bp, produces a protein of 500 amind r@sidues. Protein enzyme engid;4-Glucanases ( Egl ), these
have a very high homology, 100% in gene amino kidl with endoB-1,4-Glucanases from Bacillus megaterium
(AGW9981.1)
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