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1. (a) Thrust Area(s) : 

 
Identified since inception Ongoing Modified to, if any, and when 

UGC approval reference no and 
date 

Industrial Enzymes 
Microbial Pathogenesis 

Industrial Enzymes 
Microbial Pathogenesis 

No 
No 

 
Future Thrust Area proposed   :   NA 

 
(b) UGC nominees with Address, City, Pin, State,Tel.,Fax, E- mail (as approved by 
UGC): 

1.Dr.ShankarAlavandi, Senior Scientist, Microbiology, Central Institute of Brackish 
Aquaculture, R.A .Puram, Chennai-600028(Tamil Nadu). 
 
2. To be nominated by the UGC for which request has already been sent (AfterProf.H.Devraj, 
University of Madras, Chennai (Tamil Nadu) joined as Vice- Chairman of the UGC) 

 
2. Major achievements (last two/five years depending on mid/final term review) as 
thecase may be: 
 
(i) Teaching: 
 

a. New courses introduced    : None 
 

b. Curriculum last revised & significant changes  : The M.Sc. (Microbiology) 
teaching course work along with the practicals for every paper wererevised in 2009-10 asper 
the semester system guidelines; significant changes in the syllabus have been made to 
accommodate newer and state-of-art topics in Microbiology. 

  
c. Examination reforms last made with special features : Semester system adopted in 

2009-10; Examinations are now being held twice a year as per the semester system 
introduced. For the practical examination in both the semesters, external examiners are 
invited to conduct examination of practicals, viva-voce examination and checking of the 
practical records as the internal assessment. The faculty members of the department serve 
as internal examiners. 
 

d. Teaching lab./equip./new facilities created  : Ultracentrifuge has been 
purchased and installed from the SAP grant and is being used by the faculty members 
regularly. 

 
(ii)Research 
 
a. Research(highlight major objectives set-forth (as proposed) andachievements made with 
breakthrough, innovation brought in, technologytransferred, international collaboration which 
have created resources). 



INDUSTRIAL ENZYMES 
 

(THRUST ARAE I AS SANCTIONED BY UGC) 
 
Prof.R.K.Saxena 
 

Cellulose is the most abundant biological macromolecule on the planet earth. It is a  
major polymer of tremendous economic importance as it finds multifarious uses in industries such as 
textiles, pulp and paper, cosmetics, health care, food, house-old products, sports goods,  
etc, as well as in the preparation of cellulose derivatives such as cellophane, rayon, cellulose  
acetate and few others. It forms the basic structural matrix of the cell walls of nearly all  
plants and some algae. Apart from this, cellulose is also used for environmental  
remediation especially in treating oil spills and removing toxic materials. The demand for cellulose has 
traditionally been met by wood and cotton, which contain over 50% and over  
94% cellulose respectively. However, plant resources cannot sustain an increasing demand  
for cellulose requirements due to fast diminishing forest resources, decreased land holdings  
for agriculture and other environmental concerns. Apart from this, pulping and bleaching  
processes for liberation of cellulosic fibers releases by-products that pollute the environment leading to 
the treatment of effluent, which in turn minimizes the economic effectivity of  
cellulosic products manufactured from plant sources. One of the most prominent drawbacks  
associated with these is that a high hemicellulose and lignin content of cellulose from  
lignocellulosic plant resources does not favor utilization in production of value-added  
products 
.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Microbial cellulose has proven to be the most viable alternative to plant cellulose.  
Microbial cellulose has better properties as compared to plant cellulose and the products  
manufactured from microbial cellulose are of superior quality having more durability and  
efficiency. Also, using microbial cellulose is more eco-friendly, as the need for plant  
cellulose results in depletion of forest resources which in return increases the danger of pollution. It 
has number of applications in many important fields because of its unique  
properties. It can be used as wound dressing or bandage for healing wounds, making artificial  
skin, artificial vessels etc. Microbial cellulose membrane can heal the wound much faster and  
efficiently than conventionally used wound dressings.  

 
Besides this, the properties of microbial cellulose are better as compared to plant  

cellulose. It has high purity (free from hemicellulose or lignin), greater tensile strength,  
higher degree of polymerization, crystallization, greater tendency to absorb water. Fibrils of  
microbial cellulose are 100 times thinner than plant cellulose making it more porous. 
 
 We worked on developing efficient fermentation technology for producing cellulose. After doing a 
great deal of research, we achieved our aim and succeeded in producing good quality-high strength  
microbial cellulose in large amount. We scaled it up in trays of different sizes ranging from  
small size to large size and in all the trays, a tough, uniform, leathery and thick mat of microbial 
cellulose was produced. When its properties were analyzed it was found to be a  
good quality cellulose. We have also designed a fermentor, Biological Contact Reactor, for  
large scale production of microbial cellulose. The fermentor is equipped with rotating discs  
on which cellulose produced gets accumulated. We successfully scaled up the microbial  
cellulose production in the reactor. 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Prof.Rani Gupta 
 
Functional characterization of an enantioselective lipase TALipAfrom Trichosporon 
asahii MSR54 with novel signature sequence  
 
Gene amplification and sequencing of TALipA encoding gene  

TALipA gene of 800 bp was amplified from genomic DNA of Trichosporon asahii  
MSR54 by using gene specific primers (Fig.1).The amplicon was sequenced and the sequence 
was submitted to NCBI BANKIT with gene ID KC732450.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Amplification of TALipA gene from genomic DNA of Trichosporon asahii 
MSR54  
 
Sequence and phylogenetic analysis  
BLASTp of mature protein sequence against NCBI database showed that TALipA is closeley 
related to bacterial or actinobacterial lipases. Further, on performing BLAST against Protein Data 
Bank TALipA showed highest homology with Bacillus subtilis lipase. The sequence of TALipA was 
aligned to that of Bacillus subtilis lipase that revealed a conserved pentapeptide sequence 
"AHSMG" at position 114-118 (Fig. 2 & 3). This kind of a signature sequence " AXSXG " is a 
characteristic of lipases from Bacillus sp. that has not been reported in any of yeast and fungal 
lipases till date.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 Phylogenetic analysis of TALipA with other 
lipases  
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Fig. 3 Sequence alignment of TALipA and Bacillus subtilis lipase 

Cloning, expression and purification of TALipA  
TALipA gene was cloned into pPICZαA-Pichia pastoris X-33 host-vector expression system (Fig.4a). 
Extracellular expression of lipase was observed in BMMY medium at 30 °C and 200 rpm. The 
recombinant lipase of 27 kDa was purified by affinity  
chromatography with the purification fold of 1.7 and 49 % yield (Fig.4b). 
 

 
 
 
 
 
 
 
 
 
 
 
 
(a ) (b)  
 
 
 
Fig. 4 Cloning and expression (a) Cloning into pPICZαA-Pichia pastoris X-33 host-vector expression  

system (b) SDS-PAGE, Western blot and zymogram analysis  
of TALipA  
 

Properties of TALipA  
 
TALipA shows optimum activity at pH 8.0 and 50 °C. It is a thermostable enzyme with a t1/2 of 63 min at 
60 °C. It has high specificity towards long chainpNP esters, i.e., pNPPalmitate followed by pNPMyristate 
and pNPLaurate. Also it shows activation by Mg2+ ion. Generally, yeast and fungal lipases are non-
regioselective whereas, TALipA showed regioselectivity by cleaving triolein and specifically releasing 
(1,2)- and (2, 3)-diacylglycerols with monoacylglycerol.  
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Key feature of TALipA: Solvent based enantio-inversion  
Enantioselectivity is a crucial feature of lipases gaining importance invarious sectors. Lipases that have 
been reported till now are either S-enantioselective or R-enantioselective. On the other hand, TALipA 
shows a very interesting and a unique feature of enantio-inversion, i.e., in presence of different solvents 
the enantioselectivity changes from R to S and vice-versa (Fig. 5). This feature allows it to be exploited 
industrially for both types of enantioselectivity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 5 Effect of solvents on chiral selectivity of TALipA during esterification of racemic  
phenylethanol (a) S-enantioselectivity in the presence of 1,4 dioxane (b) & (c) R-enantioselectivity 
inthe presence of hexane and 2-propanol.  

 
 

 
In addition to this, T. asahii produces two more lipases TALip B (33 kDa) and TALip C  
(54 kDa) which will be characterized before selecting the best lipase for further study.  
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Prof. T.Satyanarayana 
 
The phytase of the unconventional yeast Pichia anomala is a suitable biocatalyst for application 

as feed additive because of its characteristics like acid and thermostability, broad substrate specificity, 
protease insensitivity and devoid of requirement of any cations for activity. The process optimization for 
production of cell-bound phytase led to several-fold increase in enzyme titers, but quite inadequate for 
cost-effective production. An attempt was, therefore, made to clone and overexpress phytase in Pichia 
pastoris in pPICZαA vector under AOX1 promoter.  

 
This led to 28-fold enhancement in extracellular phytase (PPHY) using methanol as inducer. It is 

difficult to maintain the level of methanol in the medium because this acts as a source carbon and energy, 
and inducer. The PPHY was cloned into pPICZαA vector under the constitutive Glyceraldehyde 
phosphate dehydrogenase (GAP) promoter. This led to 44-fold enhancement in phytase production as 
compared to the native strain (Table 1). 
 
 
 
Table 1 Improvement in rPPHY production under GAP promoter upon optimization 

 
 

 

 

 

 

 

 

 

 

 

 
An extremely thermophilic bacterial strain Geobacillus thermoleovorans was isolated from high 
temperature sample collected from a compost plant situated at Fukuoka (Japan). This strain produces 
thermostable endoxylanase and β-xylosidase. Since very low titres of both enzyme are produced by the 
wild strain, the genes encoding both enzymes have been cloned and expressed in Escherichia coli BL-21. 
Both enzymes together liberate fermentable sugars from wheat bran which could be fermented to ethanol 
by Candida shehatae and Pichia stipitis. The recombinant β-xylosidase not only hydrolyzes 
xylooligosacchardies but also displays transxylosidase activity that transfers xylose to receptor molecules 
leading to production of methylxylosides, which are used as biosurfactants (Fig. 1).    
 

Organism Production condition 

Phytase 

production 
(UmL-1

Fold improvement 

in phytase 
production ) 

 

P. anomala 

MTCC 4133 

- ~17.0 1.0 

 

Recombinan

t P. pastoris 

under AOX promoter ~371.0 ~22.0 

 

P. pastoris 

In lab scale fermenter under GAP 

promoter 
~756 ~44.0 
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Fig. 1. TLC plate showing generation of methylxyloside from xylooligosaccharides from wheat bran 
hydrolysate (β-nitrophenyl xylosidase acts as xylose donor, methanol as methyl donor). 
 
The recombinant acidic α-amylase of acidophilic Bacillus acidicola lacks C-terminal and N-terminal end 
amino acid chains, and therefore, this enzyme has a limited thermostability and catalytic efficiency. In an 
attempt to generate a chimeric acidic α-amylase gene (Bt-Gt-amy), the 3’-end and 5’-end nucleotides (33 
and 111 bases) from Geobacillus hermoleovorans α-amylase gene have been ligated to the truncated α-
amylase gene (Ba-amy, 1441 bases). The chimeric gene (Bt-Gt-amy) was successfully cloned and 
expressed in E. coli and purified. The purified chimeric α-amylase exhibits improved thermostability and 
catalytic efficiency (Table 2; Fig. 2). 
 
 
 
Table2. Characteristicsof Ba-amy and Ba-Gt-amyFig. 2. SDS gel showing Ba-Gt-amy and Ba-amy 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Properties of α- 
amylase 

Ba-amy 
(Native α-
amylase) 

Ba-Gt-amy 
(Chimeric α-

amylase) 

Thermostability 
(T1/2

5 min  at  90 °C) 16 min 

Km (mg ml-1 1.66 ) 0.8 

Vmax (µmol mg-1 
min-1 52.6 ) 10746 

Kcat (s-1 108.7 ) 4 x 104 
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~1.4 kb
~3kb3kb

1.5 kb

Prof.R.C.Kuhad 
1. Solid state fermentation for production of digestible animal feed at pilot scale  
2. Cloning of lignocellulolytic genes  
3. Demonstration of paper pulp bleaching at pilot scale  

 
Work progress 
 
Solid state fermentation for production of digestible animal feed at pilot scale  
 
The process for production of digestible animal feed at pilot scale has been demonstrated upto 60 Kg 
level in bioreactor at Indian Institute of Technology, Delhi and up to 200 kg level in kozi room at University 
of Delhi south Campus, New Delhi using solid state fermentation.. 
The work on economizing the SSf by sterilization of wheat straw by solar heating is in progress. 

 
Cloning of lignocellulolytic genes for their hyper production  
  Fig.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attempts are continued to culture some more cellulase producers from soil and litter samples for their 
evaluation to produce higher titre of cellulases (Fig. 2). A total of 199 cultures were screened for cellulase 
production abilities and among them 78 cultures were found positive. These isolates are being screened 
quantitatively for their ability to produce cellulase. 

 

 
 
Figure 2: Fungal and bacterial isolates showing zone of coloration in Congo-red flooded 
agar plates for qualitative screening for cellulase production ability 
 

 
 
Demonstration of paper pulp bleaching at pilot scale  

The research group has demonstrated application of laccase from Ganoderma sp. RCK 2011 and 
xylanase from Bacillus pumilus MK01 in bleaching of paper pulp at pilot scale at Central Pulp and Paper 

Laccase gene from Ganoderma lucidum RCK 
2011 has been cloned in pGEMT easy vector. 
The cloning in expression vector is under 
process. Moreover cloning of other 
lignocellulolytic enzymes is also in progress (Fig. 
1) 
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Research Institute, Saharanpur, Uttar Pradesh. The bleaching showed that sequential action of xylanase 
and laccase brought about approximately 30% ClO2 saving as compared to non-enzymatic bleaching 
(conventional bleaching). Moreover the enzymatic treatment could lead upto 50% reduction in post color 
number, 15.71% improved tear index and 34% reduction in AOX levels in bleach effluents.  
 
Dr. Y. P. Khasa 
 

IL-7 is a therapeutically important cytokine used in various clinical settings.                                                                                                                                   
IL-7 is required for maintaining an adequate T cell pool and that in animal models the cytokine can help 
restore a depleted repertoire of the essential immune cells. IL-7 might be able to rejuvenate immune 
function in cancer patients. The Proteins with Internal Repeats (PIR proteins) are extensively conserved 
cell wall proteins found in various budding yeast cells. PIR1 protein showed a pre-pro-type structure at 
the N-terminus region with a potential Kex2 proteinase cleavage site (KR). 
 
Cloning of Pir1 and Pir2 signal sequence in Pichia pastoris expression vectors 

Pir1ss and Pir2ss signal sequence were synthesized from Biobasic Canada. The recombinant 
plasmid pUC57 having Pir signal sequence nucleotide bases. The recombinant plasmid and pPICZA 
plasmid were then subjected to restriction digestion by SfuI and BamHI. The gene fragment from the 
recombinant pUC57 vectors was separated from the plasmid by agarose gel electrophoresis and eluted 
from agarose gel. The eluted gene fragment was ligated to the digested pPICZA vector using T4 DNA 
Ligase. The ligation mixture was transformed into E. coli DH5α. Presence of positive construct was 
checked by restriction digestion and sequencing. 
 
Cloning of hSumo-hIL-7gene fusion under Pir signal sequences 

To clone hSUMO-hIL7 gene fusion, hSUMO-hIL7 gene fusion was PCR amplified using hSUMO-
EcoRI-forward primer and IL-7-NotI- reverse primer from pPICZαAhSUMO-hIL7 construct. The PCR 
product and vector was digested with EcoRI and NotIrestriction enzymes. The digested fragment of hIL-7 
was inserted into the digested vector at EcoRI and NotI site where the gene is under the control of AOX1 
promoter in pPICZA-Pir1ss and pPICZA-Pir2ss vector. The resulting constructs contains 6 x His -tag at N-
terminus. 
 
Transformation of P. pastoris hosts to generate recombinant strains 

The recombinant constructs (under AOX1 promoter) were linearized with SacI and transformed 
into P. pastoris X33 strain by electroporation.  The transformants were plated on a yeast extract peptone 
dextrose sorbitol (YPDS) plate containing 100mg/L and 500mg/L of zeocin to select the clones having 
multiple copies of expression cassettes. Zeocin-resistant colonies were streaked on YPDS plates 
containing same concentration of zeocin. Selected colonies were streak on YPD plate without zeocin.  
After incubation at 30◦C for 48 hr, large colonies were selected for further studies. The selected colonies 
were analyzed by colony PCR using 5’ α-factor and 3’ AOX1 and with gene specific primers to verify the 
integration of the expression cassettes. 
 
Shake flask Expression studies 

For expression studies using AOX1 promoter in P. pastoris, positive colonies after colony PCR 
from YPD plate were grown in 15 ml YPD medium with constant shaking (200rpm ) at 30◦C for 24 h. The 
cells were resuspended in 15 ml BMGY medium so that final OD of the starting shake flask medium must 
be 0.1. The cells were grown at constant shaking 200 rpm at 30 ◦C till OD600 reached between 8.0-10.0. 
The cells were centrifuged at 3000g for 5 min and pellets were collected. For the induction phase, the 
collected cell pellets were inoculated into 15 ml BMMY induction medium in 100 ml flask and grown for 96 
h at 30 ◦C with constant shaking at 200 rpm. After every 12h, 750µl of 10% methanol was added into the 
culture (final 0.5%) to induce the protein expression. 500µl cell culture was collected at 0h, 12h, 24h, 36h, 
48h, 60h, 72h, 84h and 96h before the addition of methanol. After the centrifugation, cell culture 
supernatants were collected. 80 µl of collected supernatant was mixed with 20 µl of 5xSDS loading buffer 
and heated at 95◦C for 5 min. 20 µl of denatured samples of each time points were subjected to 15% 
SDS-PAGE analysis and confirmed by western blotting. 
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Purification of recombinant hsumo-IL-7 with His-tag 
The cell lysis was prepared according to the cell lysis protocol in Pichia manual (Invitriogen). The 

supernatant protein fraction was loaded onto a Ni-NTA column (Bed volume 3.0 ml) pre equilibrated with 
lysis buffer. After loading the sample, the column was washed with lysis buffer. The bound proteins were 
then eluted using 250 mM imidazole in elution buffer (50mM phosphate buffer pH 8.0).  
 
Western Blot 

The proteins were separated on a 15% SDS-PAGE and transblotted onto a nitrocellulose (NC) 
membrane in a buffer containing 25 mM Tris HCl pH 8.3, 192 mM glycine and 20% methanol. After the 
transfer, the NC membranes were incubated in PBST (10 mM) containing 5% skimmed milk for 90 
minutes to block additional protein binding sites. After a brief wash with PBST, the membrane was 
incubated with anti-polyHistidine monoclonal antibodies (mouse IgG, 1:10,000 dilution) for 1 hour at room 
temperature with gentle rocking. The membrane was then washed 3times for 10 minutes in PBST and 
incubated in anti-mouse IgG conjugated to Horse Radish Peroxidase (HRPO; 1:10,000 dilution) at RT for 
1 hours with gentle rocking. Finally, the membrane was washed 5 times for 5 minutes in PBST and the 
immunoreactive bands were visualized by 9 mg DAB and 40 µl H2O2

 
 

 solution in 10 ml of 100 mM Tris-
HCl, pH 7.6, until the bands develop to the desired intensity. 
 
Results 

Cloning of hSumo-hIL-7gene fusion under Pir signal sequences 
For its secretory expression it was  native signal sequence of PIR1 gene and PIR2 gene from P. pastoris 
The hsumo-hIL-7 gene was cloned into pPICZA and , where it is under the control of AOX1 promoter 
and pir1  and Pir2 signal sequence. The resultant recombinant constructs were confirmed by restriction 
digestion and sequenced further to confirm the human sumo- interleukin-7 gene insert. 
 
 
 

 

Figure 1: Schematic representation of constructs developed during this study 
 
 
 
 

The PCR confirmed recombinant isolates were induced in 15 ml BMMY medium for 96 h and 
supernatant and pellet samples were collected every 12 h for analysis by SDS-PAGE. All the isolates 
have almost similar expression pattern. hsumo-hIL-7 protein was observed on Coomassie blue R250 
stained gel in pellet samples. The hIL7 expression level was high in P. pastoris X33 as shown in figure 
below. However with both signal sequence,hsumo-hIL7 was not secretary. The protein was present in 
pellet. The protein was purified Ni-NTA chromatography and confirmed by western blotting.  
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Figure 2: SDS-PAGE analysis of expression and purification of hsumo-IL7 protein under Pir1 
signal sequence and confirmed by western blotting 
 
 
 
 
 
 

 
Figure 3: SDS-PAGE analysis of expression and purification of hsumo-IL7 protein under Pir2 
signal sequence and confirmed by western blotting 
 
 

To enhance the secretary protein expression of hIL7 gene was fused with hsumo tag at C-
terminus and under PIR signal sequences. The resulted constructs were expressed in Pichia pastoris as 
described earlier and it worked well. hIL7 protein was produced in good quantity with fusion constructs 
but wasintracellular, not in culture supernatant.  
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Bacteria have been reported to hyper produce β-lactamases by different mechanisms viz. 
mutation in the promoters, integration of insertion sequences containing efficient promoters or point 
mutations in the structural gene. In the family Enterobacteriaceae, mutations and insertions, mostly in the 
promoter regions of the β-lactamase genes, have been associated with hyper production of β-lactamases. 

 

MICROBIAL PATHOGENESIS 
 

(THRUST ARAE II AS SANCTIONED BY UGC) 
 
 
Prof.J.S.Virdi 
Differential Expression of the β-lactamase A genes of Yersinia enterocolitica Biovar 1A. 
 

As is evident from the data shown in Table 2, the mean specific activities of variants blaA1 and 
blaA3 were almost similar and the mutations/substitutions which lead to these variants had no effect on 
the enzyme activity. Similarly mutations that generated variants blaA5 and blaA6 did not affect the 
enzyme activity significantly. However, the mutations leading to variants blaA2 and blaA4 significantly 
increased or decreased the specific activities of the enzyme respectively. 
 

In the present study, we attempted to understand the molecular basis of differential expression of 
chromosomal blaA of biotype1A strains of Y.enterocolitica. For this, the nucleotide sequences of promoter 
regions of blaA of biotype 1A strains were PCR-amplified and analyzed. Genetic events that affect the 
transcription efficacy of bacterial promoters usually occur in the -35 or -10 regions or sometimes in the 
space between these regions. It is well known that promoter strength is linked to the sequence of the -35 
and -10 boxes, creating the 70 bp contact region for RNA polymerase. The -10 sequence TATAAT and 
the -35 sequence GTGGTG of blaA of Y.enteocolitica were similar to the canonical E.coli sequence 
indicating these were strong promoters. Alignment and comparison of blaA of biotype 1A strains by 
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Clustal Ώ revealed that the ribosomal binding site (RBS), the -10 region and -35 regions were 
identical(Fig 3) in all strains indicating that the promoter region had no role in differential expression of β-
lactamases. Thus it was argued that the differential expression of class A beta-lactamase enzyme in Y. 
enterocolitica biotype 1A might be due to the changes in gene sequence of blaA.  

 

 
 

Fig. 3 Comparative analysis of -10 and -35 regions of the blaA gene of Y. enterocolitica 1A 
 
To investigate the role of changes in gene sequence of blaA in differential expression of enzyme, 

blaA genes of biotype 1A strains were PCR-amplified and their CCDSs translated into corresponding 
aminoacid sequences. The most frequent point substitutions observed in 12 of the 35 Y.enterocolitica 
strains were a substitution from P32S and G60C. As proline and serine are both polar aminoacids, 
substitution of one with the other will affect only the bulkiness of the side chain of the protein. Glycine is a 
simple nonpolar amino acid and its replacement with cysteine, a polar sulfur containing amino acid may 
affect the properties of the side chain of the protein.  The substitution of glycine with alanine G58A in 
Y.enterocolitica strains would also affect only the bulkiness of the side chain because both are nonpolar 
aliphatic aminoacids. Lysine is a positively charged amino acid while threonine is a polar uncharged 
aminoacid; substitution K98T is expected to affect the side chain of the protein. Asparagine is a polar 
uncharged amino acid, while aspartate is a negatively charged amino acid; substitution of N101D in 
Y.enterocolitica strain 19 may influence enzyme activity due to change in the properties of the side chain. 
Substitution of T225S in Y.enterocolitica strain E4 and L144V in Y.enterocolitica strains E2 and E4 would 
also affect only the bulkiness of the side chain of the protein without any profound effect on enzyme 
activity because of the similarity in the chemical nature of the substituent and the substitute. For example 
isoleucine and valine are nonaliphatic aminoacids, threonine and serine are polar aminoacids and leucine 
and valine both nonpolar aminoacids. 
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Fig. 4 Comparative analysis of the aminoacids sequence of blaA inYersinia enterocolitica 1A 

The analysis of amino acid sequences(Fig.4) of blaA of Y.enterocolitica biotype 1A strains 
showed that although none of the substitution/mutation occurred in the four major motifs conserved 
across class A β-lactamases, or in the omega-loop region of blaA, yet there were differences in the 
specific activities of blaA. Aminoacid substitutions which do not occur in the active site of the enzyme may 
create diverse local changes in the 3D structure of the enzyme and increase its conformational flexibility 
which may in turn affect the binding affinity with the substrate.  
 Variation in aminoacid sequence is not the only factor that might contribute to differences in specific 
activities of β-lactamases. Enzyme activity may also be affected at the level of translation. In this regard, 
the secondary structure of mRNA plays an important role. When the secondary structures of mRNA of 
blaA variants were predicted using the web server mfold it was found that except for blaA4, all variants 
formed branched secondary structures (Fig 5). The mRNA secondary structure of blaA2 showed 
extensive branching and a lesser region of double stranded RNA helix compared to other blaA variants. 
On the other hand the mRNA secondary structure of blaA4 comprised mainly of double-stranded RNA 
helix of stacked base pairs with little branching. Several studies have shown that longer and stronger-
paired zones in mRNA secondary structure tend to be more stable, preventing the ribosome from 
breaking the pairing and helping translation to proceed 40, 41

 

. A lower translation rate means lesser 
number of copies ofprotein and hence a lower enzyme specific activity. Thus the secondary structures 
attained by mRNA of blaA2 and blaA4 might be the probable reasons for the higher and lower specific 
activities of their respective β-lactamases. 
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Dr.RajeevKaul 
 
To investigate the role of COX-2 downstream effector molecules PGE2 and EP cell surface 
receptors in EBV lytic reactivation 
 

Epstein Barr Virus (EBV) is a gamma herpesvirus ubiquitous to humans, widely known for its 
oncogenic properties. One of the predisposing factors known to be associated with EBV mediated 
tumorigenesis is inflammation. However it is not well understood whether inflammation in itself plays a 
role in regulating the life cycle of this infectious agent. COX-2, a key mediator of the inflammatory 
process, is frequently over-expressed in EBV positive cancer cells. In various tumours, PGE2 is the 
principle COX-2 regulated downstream product which exerts its cellular effect through the EP1-4 
receptors. In our study, we further elucidated how inflammation characterized by upregulated COX-2 
levels can modulate the events in EBV life cycle related to latency-lytic reactivation. Our data suggest a 
direct role of upregulated COX-2 on modulation of EBV latency through its downstream effector PGE2 
which acts via the EP1 and EP4 receptors to induce lytic reactivation of EBV. COX-2 mediated EBV 
reactivation is restricted in the presence of EP1 and EP4 specific inhibitors. 
 

To validate the role of EP1 and EP4 receptors in COX-2 mediated lytic reactivation of EBV, we 
then used specific inhibitors against the EP receptors (Fig.1). The specific inhibitor AH6809 was used for 
blocking EP1 receptor. AH6809 (6-isopropoxy-9-oxoxanthene-2-carboxylic acid) is a known EP1 
antagonist and is also reported to work against EP2 and DP receptors. We used AH23848 to inhibit the 
EP4 receptor. EBV latently infected LCL2 cells were treated with LPS and incubated with or without EP1 
and EP4 specific inhibitors at non-cytotoxic doses described in material and method section. The EP 
inhibitors were either added 3 days prior to LPS treatment, or simultaneous to LPS treatment, or 3 days 
post LPS treatment. The cell culture supernatant was harvested six days after LPS treatment and tested 
for the presence of EBV by real time PCR using Bam W primers as described in material and methods 
section. For the EP1 receptor, the addition of the inhibitor 3 days prior to LCL2 induction resulted in a 14-
fold reduction (p<0.001) in virus detection as compared to no inhibitor control (Fig. 1A, compare lanes 1 
and 4). The addition of the EP1 inhibitor simultaneously to LPS induction of LCL2 also reduced the virus 
detection by 1.35 fold (Fig. 1A, compare lanes 1 and 3) (p<0.05). For EP4 receptor, the addition of the 
inhibitor 3 days prior to LCL2 induction resulted in a 10-fold reduction (p<0.001) in virus detection as 
compared to no inhibitor control (Fig. 1B compare lanes 1 and 4). The addition of EP4 inhibitor 
simultaneously with LPS treatment of LCL2 did not block virus lytic reactivation (Fig. 1B, compare lanes 1 
and 3). These experiments above were repeated in B95-8 cells, and a similar pattern was observed (Fig. 
1C, D), although the degree of inhibition of lytic reactivation (1.2 to 1.5 fold) (p<0.05) was not as dramatic 
as seen in LCL2 indicating some redundancy in downstream pathways in these cells.  Moreover, when 
the inhibitors against the EP1 and EP4 receptors were added together prior to LPS treatment, a complete 
inhibition of EBV reactivation was observed (Fig. 1E, compare lanes 1 and 4) (p<0.001). It is also 
important to mention that addition of inhibitors at any time simultaneous or post LPS induction did not 
result in any significant inhibition of EBV reactivation (Fig.1A, B, C, D, and E, compare lanes 3 and 4). 
Our results clearly indicated a role for the EP1 and EP4 receptors in COX-2 mediated lytic reactivation of 
EBV. 
 

To understand the role of EP1 and EP4 over expression in induction of EBV lytic reactivation in 
latently infected cells, we examined what percentage of EP1 or EP4 over expressing cells co-express 
EBV late lytic protein gp350 (Fig.2). Our data shows that EP1 or EP4 signals were detected in 
approximately 23-25% of uninduced B95-8 cells as compared to 70-85% in induced cells (p<0.01) (fig.2A, 
2B). The gp350 expression was undetectable in uninduced B95-8 cells, whereas approximately 29% of 
EP1 expressing and 23% of EP4 expressing B95-8 cells were also positive for gp350 (Fig.2A, 2B) 
(p<0.01). Similar results were observed when experiment was repeated in LCL2 cells. The EP1 or EP4 
signals were detected in approximately 11-28% of uniduced LCL2 cells as compared to 64-65% in 
induced cells (p<0.01) (Fig.2C, 2D).  The gp350 expression was undetectable in uninduced LCL2 cells, 
whereas approximately 46% of EP1 expressing and 54% of EP4 expressing LCL2 cells were also positive 
for gp350 (Fig.2C, 2D) (p<0.01). 
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Fig.1: EBV lytic reactivation in 
response to LPS mediated COX-
2 upregulation in latently infected 
cells was blocked in the 
presence of specific chemical 
inhibitors of EP1 and EP4. The 
addition of the inhibitor against 
EP1 or EP4, 3 days prior to LCL2 
induction resulted in a dramatic 
10-14 fold reduction (p<0.001) in 
virus detection as compared to 
no inhibitor control. A similar 
pattern was observed when 
tested in EBV infected B95-8 
cells as well. When the inhibitors 
against the EP1 and EP4 
receptors were added together 
prior to LPS treatment, a 
complete inhibition of EBV 
reactivation was observed. Our 
results clearly indicated a role for 
the EP1 and EP4 receptors in 
COX-2 mediated lytic 
reactivation of EBV. 
 

 
 
Fig.2: Only a fraction of EBV 
infected cells with enhanced 
EP1 or EP4 expression undergo 
lytic reactivation. EP1 or EP4 
signals were detected in 
approximately 23-25% of 
uninduced B95-8 cells as 
compared to 70-85% in induced 
cells (p<0.01). The gp350 
expression was undetectable in 
uninduced B95-8 cells, whereas 
approximately 29% of EP1 
expressing and 23% of EP4 
expressing B95-8 cells were 
also positive for gp350 (p<0.01). 
Similar results were observed 
when experiment was repeated 
in LCL2 cells. 
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Dr.SwatiSaha 
 
Our laboratory examines the importance of histone modifications in modulating cellular events in 

the protozoan parasite Leishmania donovani. Histone modifications and their functions are largely 
conserved across eukaryotes from yeast to humans, but the sequence of trypanosomatid histones, and 
therefore the modifications they carry, are divergent from those of other eukaryotes.  While no study has 
been carried out in any Leishmania species, studies from Trypanosoma species have identified several 
sites of acetylation and methylation in the tails of the four core histones (Fig.1).   
 
 

 
 
Fig. 1: Closed triangles indicate sites of acetylation or methylation in Trypanosoma brucei, and open 
triangles indicate sites of acetylation or methylation in Trypanosoma cruzi. 
 

As the sequences of Leishmania histones are highly conserved with those of Trypanosoma 
species the assumption is that the modifications they carry will also be conserved.  Our laboratory is 
focusing on the study of histone acetylation and its effects. Using in vitro biochemical assays we have 
identified the histone acetyltransferases that are responsible for the acetylation of three specific residues 
in histone H4. HAT2 acetylates H4K10, HAT3 acetylates H4K4 and HAT4 acetylates H4K14.  The 
importance of these three acetylation events in regulating cellular processes is being examined by 
knocking out the three HATs and assessing the phenotypes obtained. 
 

The two genomic alleles of HAT3 were knocked out sequentially by homologous recombination, 
replacing the two alleles with a neomycin resistance cassette and a hygromycin resistance cassette 
respectively. HAT3-null (HAT3-KO) parasites showed decreased cell viability in comparison with all 
control lines (Fig. 2). 

 
 
 

 
 
 

Fig. 2:Growth kinetics of control and HAT3-null (HAT3-KO) parasites 
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The acetylation status of H4K4 in HAT3-KO cells was evaluated in comparison with various control lines 
by Western Blot analysis using modification-specific anti-H4acetylK4 antibodies. We found H4K4 
acetylation was drastically reduced, indicating that HAT3 was the main enzyme responsible for H4K4 
acetylation in vivo (Fig. 3).   

    
 
Fig. 3:Western Blot analysis of whole cell extracts examining H4K4 acetylation in HAT3-KO cells  
in comparison with control lines. 
 

To examine the role of H4K4 acetylation in chromatin assembly, soluble and DNA-associated 
protein fractions were isolated from HAT3-KO and control lines, and analyzed for modified and 
unmodified histones by Western blot using the respective antibodies. As seen in Fig. 4, while most of the 
histones were chromatin bound in case of control cells (Ld1S/neo-hyg, S3+S4 fractions), only about 50% 
of the histones were chromatin-bound in case of HAT3-KO cells (Compare chromatin-bound S3+S4 
fractions with soluble S1+S2 fractions).  This indicated that H4K4 acetylation is important for nucleosomal 
assembly, and deficits in this process in HAT3-KO cells may be responsible for decreased cell viability of 
this line. 

    
 
Fig. 4:Western blot analysis of soluble and DNA-associated fractions of proteins isolated from  
control and HAT3-KO cells. S1, S2 – soluble protein component; S3, S4 – chromatin-bound  
protein component 
 
Preliminary data suggests that HAT3 plays a role in mediating DNA repair events, and these and other 
aspects are being currently investigated in the lab. 
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Dr.Amita Gupta 
Despite the introduction of directly observed therapy, short course (DOTS), in 1995, tuberculosis 

continues to be a serious problem worldwide. Mycobacterium tuberculosis(Mtb), the causative agent of 
tuberculosis  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(TB), responds to changes in its environment by altering the expression level of critical genes to 

effect metabolic changes favoring continued survival.  Whole genome expression monitoring using 
microarrays has been used to identify genes differentially regulated under stress.  One set of genes are 
the  

Toxin antitoxin loci.  Toxin – antitoxin systems (TA) are small genetic elements that are 
composed of two small genes organized in an operon, encoding a stable toxin and its unstable cognate 
antitoxin, which is auto regulated at the level of transcription. The toxin is neutralized by avid binding of 
the partner antitoxin, thereby allowing cell survival.  ATP – dependent cellular proteases are responsible 
for degradation of the antitoxin, rendering the toxin free to interact with an essential host target and cause 
growth restriction and cell-death. TA loci have been found to be activated during starvation and antibiotic 
stress in mycobacteria.   
 

Sequences 500 bp to 2 kbp upstream of sl=elected TA gene cassettes have been analysed by 
different Bioinformatics approaches to identify putative promoter sequences.  Several softwares are 
available online that allow identification of promoter elements based on sequence characteristics.  They 
also assign a confidence score to the identified elements. Based on score values obtained, the 
sequences with high confidence scores were selected for cloning.  The putative promoter sequences 
were amplified from genomic DNA of M. tuberculosis H37Rv using specific primers and cloned in a GFP 
reporter plasmid. A GFP reporter plasmid that is functional in E. coli, M. smegmatis and M. tuberculosis 
has been constructed in the lab and tested for GFP fluorescence.  This vector will be used to clone 
promoter sequences from Mycobacteria.  The clones were sequenced to confirm their sequence.  
Further, plasmid DNA was prepared and used to transform M. smegmatis.  Promoter activity based on 
GFP expression and Fluorescence was studied in E. coli and M. smegmatis.  Promoter-less vector 
containing GFP was used as control for Fluorescence spectroscopy studies. Sequences that showed 
GFP fluorescence were indicative of active promoters.   

 
Deletion studies will now be carried out on the active promoter sequences to identify the minimal 

region required for promoter activity.  For this, serial deletions will be made from the 5’ end of the 
promoter sequence using PCR-based methods.  The deletions will then be re-cloned in the GFP reporter 
vector and promoter activity will be assayed using Fluorescence Spectroscopy.  The minimal promoter 
identified will be used for subsequent work.  This will involve identification of sigma factors regulating 
transcription at these promoters. 
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b. If the objectives set-forth could not be achieved, the specific reasons thereof : Not applicable 
 

c. Utilization of findings in policy formulation, development and modification ofstrategies 
(For Social Science

a. Persons trained (Nos.) : UG-   PG-  

 departments mainly)     : Not applicable 
 

(iii) Human Resource Training : 

b. Rural/Tribal  : Nil  Nil  
c. Industrial  : Nil  Nil 
d. International   : Nil  Nil 
e. From other agencies  : Nil  Nil 

 
3. Infrastructure Developed: 

a. Name major Equipment(>Rs.3 lacs): 
AnUltra Centrifugehas been purchased from the non-recurring grant received under SAP. This 
equipment is being regularly used by the faculty members of the Department.  
 
Besides this the department has the following major equipment: Fast Protein Liquid 
Chromatography (FPLC), Fermentor, Fluorescence Microscope, Inverted Light Microscope, 
Sorvall centrifuge, Gel Documentation systems, Thermal Cyclers, Spectrophotometers,Shakers, 
Online RO System, State of art  M.Sc. Laboratories, Lyophilizer,  Electroporator, Gel 
Electrophoresis equipment, Rota Evaporator, Speed Vac, -80 Deep Freezers and Well-equipped 
Research Laboratories. 
 
 

b. Central Schemes/facilities for PG, Research and Extension Activities (Pleasetick the one 
applicable to your Department : 

(i) STEP     :     NA 
(ii) IIPC     : NA 
(iii) USIC / RSIC    : Central Instrumentation Facility  (CIF) 

Available in campus to be used by all 
departments  

(iv) Patent Promotion Cell   : Available in the University 
(v) Guesthouse with capacity   : Available in campus, 6-Rooms Facility 
(vi) Seminar /Conference Room with capacity:  

• Departmental Seminar Room (seating capacity 50 persons); 
• Seminar Hall in Biotechnology Building (seating capacity 200 persons) 
• Management Department (S.P Jain Centre) Seminar Hall (seating capacity 

300) 
• Amphitheatre (2 Nos) available in the campus 

These may be reserved for any academic function/ conference etc. with prior 
permission of the Head of the Institution. 

(vii) Regional/Mainframe computing facilities : Available 
(viii) Central Library with documentation facilities: Available 
(ix) Continuing EducationCentre :  Available at the North Campus 
(x) Women Development Cell   : Available at the North Campus 

 
c. Networking(Please tick the right one):  

(i) Library     :  Available 
(ii) Laboratory      : Available 
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(iii) UniversityDepartment   :  Available 
 
 
4. Knowledge disseminated to (in the thrust area identified): 

i. Other teaching institution (Name, No. of faculty involved) : All the teachers in the 
Department have been delivering invited lectures in research institutions, universities and the 
conferences in areas of their expertise which mainlyfall into two thrust areas namely Microbial 
Enzymes and Microbial Pathogenicity as sanctioned by the UGC. 
 
The Departmental teachers have also been engaged in teaching of courses to students of other 
Departments viz. Biochemistry and Plant Molecular Biology; Four faculty namely Prof. J.S.Virdi, 
Dr. Swati Saha and Dr. Rajeev Kaulmembers have been involved in the interdisciplinary teaching 
programmes. 

ii. Industry (Name with amount received if any)   : None  
iii. Rural/Tribal/Govt./NGOs(Provide No. with amount)  : None  
iv. International (name organization)     : None  
v. Others         : None  

vi. Innovation/excellencebrought in (Please specify in the identified thrust areas only): 
• Production and characterization of industrial enzymes and recombinant enzymes 
• Molecular epidemiology of enteric pathogenswith reference to India 
• Changes in the histones during  replication of DNA in Leishmania donovani 
• Role of the viruses (EB virus and Hepatitis viruses) in inflammation and cancer 

 
5. Breakthrough (already recognized)     : None 
 
6. Emerging/Hi-tech/Priority area generated    :  

• Enzymes to be used in Industrial processes;  
• Recombinant enzymes of the therapeutic potential;  
• Microbial whole genome sequencing of indigenous (isolated from India) strains shall be 

undertaken in the near future. 
  
7. Resource generation (specify amount, Rs. in lakh): 
 
Items Amount Items Amount 

 
Consultancy: None Sponsored(agency) R&D 

Projects: From DBT, DST, 
ICMR, CSIR, and UGC 
 

Rs. 200.25Lacs 

Transfer of technology: 
In progress  

None Product & Prototype 
development: None 

None 

Patent utilization: 
Production of Microbial 
Cellulose 

None Exploitation of internal 
facilities by user departments 
: The department uses various 
instruments available at 
Central Instrumentation 
Facility (CIF), DNA sequencing 
Facility, Liquid nitrogen 

Not Applicable 
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facility, DBT Sub Distribution 
facility 

 
National / International Collaboration: 

a) Neighboring institutions: ICGEB, TERI, JNU,IITD, NBRC 
b) Industries: Tata, Reliance, ABC Paper Mills,  

Dabur Research Foundation 
c) National organizations: BHU, Osmania University 
d) International Organizations: Inst Mol Enzyme Tech,  

Kayushu University 
e) Any other collaborative Program: None 

 
None 

Human Resource Training: 
a) International Students:One student admitted to M.Sc. Microbiology 

every year under the foreign student quota through the Foreign 
Student Registry (FSR) of the University of Delhi. 

b) Industrial:        None 
c) Extension activities:       None 
d) Other courses:The faculty members of the Department of 

Microbiology have been, time to time,involved in the teaching of 
interdisciplinary coursesviz. Immunology, Pathogenic Microbes, 
Microbial Genetics, to students of other departments namely 
Departments of Biochemistry and Plant Molecular Biology and 
Biotechnology (PMBB) of the University.  

None 

 
Sponsored and R and D Projects: 
Prof. Rani Gupta 

1. Using peptidomimetics to design small molecules from a novel peptide, for its interaction with 
beta amyloid oligomers by in-silico, in-vitro approaches and its efficiency in clearing beta 
amyloid load by ex vivo model of Alzheimer’s disease (DBT-BIRAC, 22 Lac) 

Prof. T. Satyanarayana 
1. Cloning and expression of phytase of Sporotrichum thermophile (DBT Rs. 23.25 Lacs) 

Prof. J.S. Virdi 
1. Comparative genomics of β-lactamase genes including in-silico analysis to identify sequences for 

β-lactamase inhibitors (Funded by Indian Council of Medical Research=Rs. 35 Lac) 
Dr. Rajeev Kaul 

1. Hepatitis C virus infection and expression of Cox-2 (DBT, 55 Lacs) 
2. Generation and characterization of a panel of Epstein Barr virus transformed lymphoblastoid cell 

lines of diverse origin (Funded by UGC=Rs. 14 lac) 
Dr. Y.P. Khasa 

1. Bioprocess development of recombinant therapeutics in Pichia pastoris(DBT, 51 Lacs) 
 

Collaboration with national organizations: 
 
Prof. T.Satyanarayana: 1. M.D. University, Rohtak (In DBT funded project) 
 
Prof. J.S. Virdi: Department of Biophysics, University of Delhi South Campus (In an ICMR funded project)  
 

a. Total amount of resource generated from all sources above  :  Rs. 200.25 lacs 
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b. Also mention development grant received from University in other areas of the Department: 
The Department has received grant from Department of Science and Technology under the DU-
DST-PURSE programme. 
Funds received under DU-DST-PURSE Grant (Phase I)   :Rs. 2.50 Crore 
Funds received under DU-DST PURSE Grant (Phase II) 
 : Rs. 2.00 Crore 

8. Use of output of research, teaching in (tick and fill up the right one) 
 
Item No. Item No. 
a. Industries Yes b. Other user Deptts Ministry of Food 

Processing Industries 
c. National 
organizations 

Yes 
 

d. Other Organizations None 

 
 
9. Other activities: 
a. Seminar/Summer institute/conference/refresher course 
Items Numbers Time Duration 
Seminar Two seminars were delivered to the 

Departmental Faculty and students by  eminent 
scientists from India and abroad 

1 hour each 

Summer Institute None N.A. 
Conference National  :None 

International  :None 
N.A. 
N.A. 

Refresher Course                                             :                      None N.A. 
 
 
b. Autonomous Character         :           Yes 
Financial Yes 
Administrative Yes 
Academic Yes 
Others Yes 
 
c. Advisory Committee Meeting (No. with Dates): 

One meeting of the Advisory Committee was held on 23-Mar-2015. 
 

1. The SAP advisory committee met on 23-Mar-2015 in Department of Microbiology, University of 
Delhi South Campus. The following are the members of the advisory committee. 
 

i. Prof. J.P.Khurana, Dean, Faculty of Interdisciplinary and Applied Sciences& 
VC Nominee as Chairperson of Advisory Committee 
 

ii. Dr. S.V. Alavandi, Principal Scientist (CIBA), UGC Nominee 
iii. Prof.J.S.Virdi, Member Secretary Advisory Committee & Coordinator SAP 
iv. Dr. Rajeev Kaul, Deputy Coordinator, SAP Programme 
v. Prof.R.K.Saxena, HOD and Member Advisory Committee 

vi. Prof.Rani Gupta, Member Advisory Committee 
vii. Prof.T.Satyanarayana, Member Advisory Committee 

viii. Dr. Swati Saha, Member Advisory Committee 
ix. Dr.Yogender Pal Khasa, Member Advisory Committee 
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2. At the outset, the Chairman welcomed all the members of the Advisory Committee and invited 

Prof .J .S. Virdi, Member Secretary & Coordinator of the Program, to present the annual progress 
report of the SAP program for the year 2014-15.  

3. Prof. Virdi gave an elaborate presentation on the activities of the program for the year 2014-
2015 and the proposed research activities planned for the year 2015-16.  

4. The committee also noted that the sanction for re-appropriation (Rs.2,25,000/-), and additional 
funds (Rs.3,35,617/-) for the purchase of Ultracentrifuge due to price escalation has been 
received from the UGC vide their sanction letter dated Nov. 14, 2014.  

5. It was decided that the next annual meeting of the advisory committee will be held in December 
2015 for which the exact dates will be intimated later.   

6. The meeting ended with a vote of thanks to the Chairperson by the Co-ordinator of the SAP 
programme. 

10. Faculty Involved: 
a. 

* Three positions are upgraded (one Associate and two Assistant Professor) 
** One position has been upgraded to Professor and one is vacant 
*** Two have been upgraded to Professors and one is vacant 
 
b. In the identified thrust area(s): 
Faculty Name Membership 

(INSA/ BHATNAGAR/ 
BIRLA) 

Specialization/ Specific 
Areas of Expertise 

Professor 
 

1. R.K.Saxena 
2. T.Satyanarayana 
3. J.S.Virdi 
4. R.C.Kuhad 
5. Rani Gupta 

BRSI, FAMI 
NAAS, FAMI, BRSI 
- 
FAMI, BRSI, FNAAS 
- 

Microbial Enzymes 
Microbial Enzymes 
Microbial Pathogenesis 
Microbial Enzymes 
Microbial Enzymes 

Associate Prof. 1. Swati Saha - Microbial Pathogenesis 
Assistant Prof. 
 

1. Amita Gupta 
2. YogenderKhasa 
3. Rajeev Kaul 

- 
- 
- 

Microbial Pathogenesis 
Recombinant Proteins 
Microbial Pathogenesis 

Emeritus/ Visiting Prof. None  - N.A. 
 
 
 

Faculty Strength 
Created 

Positions Available Working Vacant 

(Put Numbers) In thrust Area(1) Other Areas(2) (1) (2) (1) (2)under SAP/ ASIST 
Professor 2 2 + 3* 0 
Associate Prof. 3** 1 1 
Assistant Prof. 6*** 3 1 
Other 0 0 0 
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Provide a list of publication records in referred journals (group area wise, faculty member wise, year-
wise) 

 
INDUSTRIAL ENZYMES  

 

1. Tripathi, P., Rawat, G., Yadav, S. and Saxena, R.K. (2014). Shikimic acid, a base compound for 
the formulation of swine/avian flu drug: statistical optimization, fed-batch and scale up studies 
alongwith its application as an antibacterial agent. Antonie van Leeuwenhoek. (DOI: 
10.1007/s10482-014-0340-z). 

Prof. R.K. Saxena 
 

 
2. Kumar, V., Jahan, F. and Saxena R.K. (2014) Efficient Production  methodology for 

biodiesel from non-edible Karanja Oil and its fuel characterization study. International Journal of 
Extensive Research, 1 : 36-40. 

 
3. Mahajan, R V., Rajendran, V. J., Kumar, V., Saran, S., Ghosh, P. C.  andSaxena R. K.  (2014) 

Purification  and  Characterization  of  a  novel  and  robust  L-asparaginase  having  low- 
glutaminase  activity  from  Bacillus  licheniformis:  in-vitro  evaluation  of  anti- cancerous 
properties. Plos One.   9(6): 1-8. 

 
4. Yadav, S., Rawat, G., Tripathi, P. and Saxena, R.K. (2014) A novel approach for biobutanol 

production by clostridium acetobutylicum using glycerol: a low cost substrate. Renewable 
Energy 71:37-42. 

5. Kumar, V., Jahan, F., Kameswaran, K., Mahajan, R. and Saxena, R.K. (2014). Eco-friendly 
methodology for efficient synthesis and scale up of 2-ethylhexyl-p-methoxycinnmate using 
Rhizopus oryzae lipase and its biological evaluation. Journal of Industrial Microbiology and 
Biotechnology, DOI 10.1007/s10295-014-1429-0. 

 

6. Nisha, M. and Satyanarayana, T. Characteristics of thermostable amylopullulanase of 
Geobacillusthermoleovorans and its truncated variants. International J. Biol. Macromol. (In 
Press). 

Prof. T.Satyanarayana 
 

 
7.  Jain, I., Kumar, V. and Satyanarayana, T. 2015. Xylooligosaccharides: an economical prebiotic 

from agroresidues and their health benefits. Indian J. Exp. Biol. 53: 131-142. 
 
8.  Nisha, M. and Satyanarayana, T. 2015. The role of N1 domain on the activity, stability, 

substrate specificity and raw starch binding of amylopullulanase of the extreme thermophile 
Geobacillus thermoleovorans. Appl. Microbiol. Biotechnol. (Published online: DOI 
10.1007/s00253-014-6345-8). 

 
9. Kumar, V. and Satyanarayana, T. 2015. Generation of xylooligosaccharides from microwave  

irradiatedagroresidues using recombinant thermo-alkali-stable endoxylanase of the 
polyextremophilic bacterium Bacillus halodurans expressed in Pichia pastoris. Biores. Technol. 
179: 382-389. 

 
10.  Joshi, S. and Satyanarayana, T. 2015. In vitro engineering of microbial enzymes with 

multifarious applications: Prospects and perspectives. Bioresource Technol. 176: 273-283. 
 
11. Singh, B. and Satyanarayana, T. 2014. Thermophilic fungi: Their ecology and biocatalysts. 

Kavaka 42: 37-41. 
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12. Arora, H., Singh, B. and Satyanarayana, T. 2014.  Potential biotechnological  application of 

phytases from thermophilic moulds. Kavaka 42: 69-77. 
 

13. Rohatgi, B. and Satyanarayana, T. 2014. Extremophilic fungal chitinases: Properties and 
perspectives. Kavaka 42: 78-86. 

 
14. Kaur, P., Joshi, S. and Satyanarayana, T. 2014. Psychrophilic and psychrotolerantmycelial fungi. 

Kavaka 42:  112-122. 
 

15. Satyanarayana, T. 2014. Introduction to extremophilic fungi. Kavaka 42: 34-36. 
 
16. Joshi,S. and Satyanarayana, T.  (2014). In vitro engineering of microbial enzymes with           

multifarious applications: Prospects and perspectives. Bioresource Technology 176: 273- 283.    
 

17. 17. Kumar, V. and Satyanarayana, T. (2014). Secretion of recombinant thermo- alkali-Stable 
endoxylanase of polyextremophilic Bacillus halodurans TSEV1and its utility in Generating 
xylooligosaccharides from renewable agro-residues. Process Biochemistry, 49, 1875-1883. 

 

18. Kumar, S., Jain, K. K., Singh, A., Panda, A. K., &Kuhad, R. C. (2014). Characterization of 
recombinant pectatelyase refolded from inclusion bodies generated in E. coli BL21(DE3). Protein 
Expression and Purification, (Accepted). 

Prof. R.C. Kuhad 
 

 
19.  Jain, K. K., Dey T. B., Kumar S &Kuhad, R. C. (2014). Production of thermostable hydrolases 

(cellulase and xylanase) from Thermoascusaurantiacus RCKK: A potential fungus. Biosystem 
and Bioprocess Engineering, (Accepted). 
 

20.  Dey, T. B.  &Kuhad, R. C. (2014). Enhanced production and extractionof phenolic compounds 
from wheat by solid-state fermentation with Rhizopusoryzae RCK2012. Biotechnology Reports, 
Doi.org/10.1016/j.btre.2014.09.006. 

 
21.  Sharma, A., Shrivastava, B. &Kuhad, R. C. (2014). Reduced toxicity of decolorized malachite 
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