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Abstract

Energy conservation is the cry of the day. Attempts are made all over the world 
to  occupy  and  use  energy  reserves.  Increased  industrialization  and 
machanisation  has  led  to  the   depletion  of  natural  energy  reserves.  Its  un 
avoidable to search for renewable sources of energy, may be not used now but 
can  be  used  by  the  future  generations.  we  are  using  the  expertise  of  our 
ancestors. Thus exploiting the nature and newer techniques in this area would 
yield  the  best  results.  Bio-imprinting  is  one  of  those  techniques  whereby 
chemical modification of the E.coli culture medium is done in order to achieve 
highly  expressed  protein  which  can  be  stored  in  its  highly  active  form  in 
specific solvent.
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Introduction
C.thermocellum bglA gene for beta-D-glucosidase.
LOCUS       X60268                  2021 bp
SOURCE      Clostridium thermocellum ATCC 27405
CDS             361..1707
ORIGIN
gtcatcatatataaaagcgccagattagctccattgttgcttagctggaacctcgccctt
ctctttaacctgcctaattccaccaaacattacccccatattatttaatatattattttg
atatataattctttaatttatataattctttaattatctcaatctattttgctatttatc
acattattcaatttaatacaaagaaaaaggctcataagctcaccataatataccataatc
tttatgctttttcaggctattcattttttcgattaaaaataaatagtatttatgtttcct
ctaggttataattatattattacactgtttgcaaataatatcttaaagggtgtggtaaac
atgtcaaagataactttcccaaaagatttcatatggggttctgcaacagcagcatatcag
attgaaggtgcatacaacgaagacggcaaaggtgaatctatatgggaccgtttttcccac
acgccaggaaatatagcagacggacataccggcgatgttgcatgcgaccactatcatcgt
tatgaagaagatatcaaaataatgaaagaaatcggtattaaatcatacaggttttccatc
tcatggcccagaatctttcctgaaggaacaggtaaattaaatcaaaagggactggatttt
tacaaaaggctcacaaatctgcttctggaaaacggaattatgcctgcaatcactctttat
cactgggaccttccccaaaagcttcaggataaaggcggatggaaaaaccgggacaccacc
gattattttacagaatactctgaagtaatatttaaaaatctcggagatatcgttccaata
tggtttactcacaatgaacccggtgttgtttctttgcttggccactttttaggaattcat
gcccctgggataaaagacctccgcacttcattggaagtctcgcacaatcttcttttgtcc
cacggcaaggccgtgaaactgtttagagaaatgaatattgacgcccaaattggaatagct
ctcaatttatcttaccattatcccgcatccgaaaaagctgaggatattgaagcagcggaa
ttgtcattttctctggcgggaaggtggtatctggatcctgtgctaaaaggccggtatcct
gaaaacgcattgaaactttataaaaagaagggtattgagctttctttccctgaagatgac
ctgaaacttatcagtcagccaatagacttcatagcattcaacaattattcttcggaattt
ataaaatatgatccgtccagtgagtcaggtttttcacctgcaaactccatattagaaaag
ttcgaaaaaacagatatgggctggatcatatatcctgaaggcttgtatgatctgcttatg
ctccttgacagggattatggaaagccaaacattgttatcagcgaaaacggagccgccttc
aaagatgaaataggtagcaacggaaagatagaagacacaaagagaatccaatatcttaaa
gattatctgacccaggctcacagggcaattcaggacggtgtaaacttaaaagcatactac
ttgtggtcgcttttggacaactttgaatgggcttacgggtacaacaagagattcggaatc
gttcacgtaaattttgatacgttggaaagaaaaataaaggatagcggctactggtacaaa
gaagtaatcaaaaacaacggtttttaatcatacacagcaaacacggatacacatcataaa
acataatgctaatgggcattcacgtccgaatgcccattagcattatattttcactctata
actctaaaacaatatattttaccaatgttaatatgctcaaccctgttttttctcttaagc
tcaatccagccatcccggcaatcacttaccagtccagatacaccaacatgaaagagcata
gaccacagcgaaagatacacaactattttcttccccacatattgttttaaataaccatcc
attaaaataccacccttcacatttttctggatagttcacat

Materials and Methods

The  bglA  gene  was  PCR amplified  from Clostridium thermocellum ATCC 

27405  strain.  TA  cloned  in  pTZ57RT  vector  and  transformed  in  DH5-alpha. 

Blue/White screening done to know the positive colonies. White colonies picked up 

and and colony PCR done to amplify the bglA gene. Plasmid islolated and amplified 
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for  the  presence  of  the  gene.  Positive  colonies  were  replica  spotted  on  L.B 

ampicillin.

The purified gene was cloned in pET28a vector and transformation done in 

BL21C(+). Positive colonies were replica spotted on L.B kanamycine. The spotted 

colonies picked up and cultured on L.B and M9NG medium and induced with IPTG 

and Lactose. Expression of the protein checked on 12% SDS-PAGE. 

The protein  was purified,  lyophilized and stored in  different  Inorganic  and 

organic solutions like Na-P buffer, PBS, isopropanaol and Glycerol. 

The theoratical PCR product with forward and reverse primers:
ctcc atggtgtcaaagataaccttcccaaaagatttcatatggggttctgcaacagcagcatat IF 1-60
cagattgaaggtgcatacaacgaagacggcaaaggtgaatctatatgggaccgtttttcc
cacacgccaggaaatatagcagacggacataccggcgatgttgcatgcgaccactatcat
cgttatgaagaagatatcaaaataatgaaagaaatcggtattaaatcatacaggttttcc
atctcatggcccagaatctttcctgaaggaacaggtaaattaaatcaaaagggactggat
ttttacaaaaggctcacaaatctgcttctggaaaacggaattatgcctgcaatcactctt
tatcactgggaccttccccaaaagcttcaggataaaggcggatggaaaaaccgggacacc
accgattattttacagaatactctgaagtaatatttaaaaatctcggagatatcgttcca
atatggtttactcacaatgaacccggtgttgtttctttgcttggccactttttaggaatt
catgcccctgggataaaagacctccgcacttcattggaagtctcgcacaatcttcttttg
tcccacggcaaggccgtgaaactgtttagagaaatgaatattgacgcccaaattggaata
gctctcaatttatcttaccattatcccgcatccgaaaaagctgaggatattgaagcagcg
gaattgtcattttctctggcgggaaggtggtatctggatcctgtgctaaaaggccggtat
cctgaaaacgcattgaaactttataaaaagaagggtattgagctttctttccctgaagat
gacctgaaacttatcagtcagccaatagacttcatagcattcaacaattattcttcggaa
tttataaaatatgatccgtccagtgagtcaggtttttcacctgcaaactccatattagaa
aagttcgaaaaaacagatatgggctggatcatatatcctgaaggcttgtatgatctgctt
atgctccttgacagggattatggaaagccaaacattgttatcagcgaaaacggagccgcc
ttcaaagatgaaataggtagcaacggaaagatagaagacacaaagagaatccaatatctt
aaagattatctgacccaggctcacagggcaattcaggacggtgtaaacttaaaagcatac
tacttgtggtcgcttttggacaactttgaatgggcttacgggtacaacaagagattcgga
atcgttcacgtaaattttgatacgttggaaagaaaaataaaggatagcggctactggtac 1340
aaagaagtaatcaaaaacaacggtttttaatcatacacagcaaacacggatacacatcat 1400
gagctcag

Results and discussions

Recent  efforts  have been directed towards molecular cloning,  sequencing, 

mutagenesis  and crystallography of  the  enzyme.  The sources and properties  of 

recombinant beta glucosidase, the classification schemes based on similarity at the 

structural and molecular level, elucidation of structure function relationship, directed 

evolution  of  existing  enzyme  toward  enhanced  thermostability,  substrate  range, 
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biosynthetic  properties  and  application.  (Khan  and  Akhtar.,  2010).  Protein 

engineering  is  the  novel  field  which  has  wide  applications  from  pharmaceutics,  

industry,  commercial,  laundry  and research.  It  may apply  rational  design  or  non 

rational design or both. Site directed mutagenesis is a classical approach involving 

the  protein  folding  principles  and  as  such  different  techniques  involving 

multidisciplinary research and broad knowledge is required involving biocomputing 

of complex data obtained from various sequencing projects and prediction of the 

future  protein  structure  either  chemically  or  genetically  modified.  Non  rational 

mutagenesis or directed evolution involves random mutations in the gene encoding 

protein or shuffling the genes encoding different domains producing a random set of 

numerous large libraries of mutant proteins, using advanced technology the desired 

protein can be selected but the exact structure or changes may remain unnoticed 

(Khan and Akhtar.,  2010). Sodium dodecyl sulfate (SDS) is an anionic detergent 

which denatures proteins by wrapping around the polypeptide backbone and SDS 

binds to proteins fairly specifically in a mass ratio of 1.4:1. In so doing SDS confers a 

negative  charge  to  the  polypeptide  in  proportion  to  its  length  i.e  the  denatured 

polypeptides become rods of negative charge with equal charge or charge densities 

per  unit  length.  In  denaturing  SDS-PAGE  separations  therefore,  migration  is 

determined not by intrinsic electrical  charge of the polypeptide,  but  by molecular 

weight. 12% SDS-PAGE of both Lactose induced (fig. 3) and IPTG induced (fig. 4) 

showed an estimated protein of 51 Kda. Besides developments in molecular biology 

and biochemistry, biocomputing and methods for the determination of 3D structures, 

are indispensable tools in  this field.  Since the three-dimensional  structure of  the 
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protein determines its biological function, it becomes important to have available a 

high  resolution  3D  structure,  especially  when  the  protein  engineer  aims  to 

redesigning the protein function. Often enzymes exposed to particular pH or ligands 

before liophylization and subsequent  dissolution in  organic solvents,  prove to  be 

able to retain specific properties, i.e affinity for the ligand, a property referred to as 

“memory”. Based on this observation, a strategy for the activation of proteins has 

been developed called “Molecular Bio-imprinting” and can be adapted to particular 

conditions where the reaction of interest has to take place. Thus Bio-imprinting of is 

demonstrated  to  be  an  easy,  feasible  and  effective  method  for  obtaining 

overexpressed and highly active enzymes in organic solvents.
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Figures and Tables legends

Figure 1:  Colonies on X-Gal plate screened by Colony PCR for bglA/pTZR  and 

loaded on 0.8% Agarose gel. showing. M; VC 1Kb protein marker. Purified gene 

cleaned  bglA  1.4  Kb  (Lane  1).  Positive  colonies/white  (  Lane  4  and  Lane  5). 

Negative colonies/blue (Lane 2 and Lane 3) 

Figure 2: 12% SDS-gel of total cell protein of E. coli BL21(DE3) cells expressing β-

glucosidase (pET28a-BGlA-1) after induction Lactose concentrations .  M; vivantis 

protein marker. Induced samples and Uninduced samples.

Figure 1.

       5          4       3       2       1       M

Figure 2.
          …Induced…       ..Uninduced..      M 
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