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The biochemical and molecular basis of succinate mediated (catabolite) repression of mineral 
phosphate solubilization in nitrogen fixing Klebsiella pneumoniae

Shalini Rajkumar
Nirma University, India

Klebsiella pneumoniae SM6 & SM11 strains were studied for their mineral phosphate solubilizing (MPS) ability. This 
phenotype was due to oxalic acid production and it was transcriptionally repressed by IclR in presence of succinate. Oxalic 
acid production and expression of genes of the glyoxylate shunt (aceBAK) was found only in glucose but not in succinate- 
and glucose+succinate-grown cells. This phenomenon is known as Succinate Mediated Catabolite Repression (SMCR). IclR, 
repressor of aceBAK operon, was inactivated using an allelic exchange system resulting in derepressed MPS phenotype through 
constitutive expression of the glyoxylate shunt. Insertional inactivation of iclR resulted in increased activity of the glyoxylate 
shunt enzymes even in succinate-grown cells. An augmented phosphate solubilization up to 54 and 59% was attained in 
glucose+succinate-grown SM6Δ and SM11Δ strains respectively as compared to wildtype strains. Wheat seeds inoculated with 
wildtype SM6 and SM11 improved both root and shoot length by 1.2 fold. However, iclR deletion SM6Δ and SM11Δ strains 
increased root and shoot length by 1.5 and 1.4 folds, respectively, compared to uninoculated controls. The repressor inactivated 
phosphate solubilizers better served the purpose of constitutive phosphate solubilization in pot experiments, where presence of 
other carbon sources (e.g., succinate) might repress mineral phosphate solubilization phenotype of wildtype strains.
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Identification and characterization of a novel type III polyketide synthase from Aegle marmelos 
Correa: A step towards metabolic engineering

EV Soniya
Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram, Kerala, India

Quinolones are anthranilic acid-derived alkaloids that are largely or completely restricted to plants of Rutaceae. In our studies, 
a type III polyketide synthase named as quinolone synthase (QNS) was identified and characterized from A. marmelos, which 
is involved in the biosynthesis of quinolone alkaloid. The reaction involves decarboxylative condensation of malonyl-CoA with 
N-methylanthraniloyl-CoA to form an intermediate, which spontaneously cyclize by amide formation to yield 4-hydroxy- 
2(1H)-quinolone. Measurement of steady-state kinetic parameters demonstrates that the catalytic efficiency of QNS was several-
fold higher for larger ‘acyl-coenzyme A’ substrates as compared with smaller precursors. Molecular modeling studies suggested 
that QNS might have emerged by the gain of function (by the substitution of simply two active site residues) mutation from 
a structurally homologous CHS type III protein. The catalytic and structural importance of active site residues, as predicted 
by our structural model, was investigated by performing site-directed mutagenesis. The modeling and mutagenesis studies 
provide an insight into the structural mechanism for the enzyme that could be used to generate pharmaceutically important 
products.
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Targeting Plasminogen Activator Inhibitor-1 in thrombosis using 16K fragment of human prolactin.

Khalid Bajou
University of Sharjah, United Arab Emirates

Plasminogen activator inhibitor 1 (PAI-1), a main physiological inhibitor of plasmin mediated proteolysis was strongly 
associated with human thrombosis pathology. We recently described a new unsuspected interaction between PAI-1 and a 16K 
fragment of human prolactin. In vitro test showed that the anti-proteolytic activity of PAI-1 against urokinase and tissue type 
plasminogen activator was strongly inhibited in the presence of 16K prolactin. In vivo clot dissolution in mouse artery by tissue 
type plasminogen activator was significantly promoted in the presence of 16K prolactin. Furthermore, 16K prolactin increase 
significantly the percentage of mouse survival, and rescue them from thromboplastin induced pulmonary embolism. However, 
no rescue was observed in mouse deficient for PAI-1. The design and the implementation of 16K prolactin derived peptides are 
underway to be used as an anti-thrombotic therapy.
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Cloning and characterization of thermostable GroEL/GroES homologues from Geobacillus 
thermopakistaniensis and their applications in protein folding

Naeem Rashid
University of the Punjab, Pakistan

Molecular chaperones are a family of multimeric proteins, essential in all the three domains of life. A class of chaperones that 
assist in folding of proteins, mostly newly synthesized proteins, with the help of ATP are termed as chaperonins. We have 
cloned the chaperonin genes encoding GroELGt and GroESGt, homologues of bacterial GroEL and GroES, from Geobacillus 
thermopakistaniensis and expressed in Escherichia coli. The purified gene products possessed the ATPase activity similar to 
other bacterial and eukaryal counterparts. Recombinant GroELGt and GroESGt were able to refold the denatured insoluble 
aggregates of α-amylase from Bacillus licheniformis into soluble and active form. Furthermore, GroELGt and GroESGt successfully 
enhanced the thermostability of porcine heart malate dehydrogenase. Expression of GroELGt gene in E. coli cells enhanced 
the thermotolerance of the host. Enhancement of soluble production of recombinant alcohol dehydrogenase from Bacillus 
subtilis strain R5 in E. coli, initially produced as insoluble aggregates, was achieved by co-expressing the gene with GroELGt. 
Our results implied that GroELGt could assist folding of nascent protein in Escherichia coli with the help of host co-chaperonin 
without requiring additional ATP. This system can be used for soluble production of recombinant proteins which otherwise are 
produced in insoluble form in E. coli. To the best of our knowledge this is the first report on functional characterization and 
applications of chaperonins from genus Geobacillus.
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Proteins and fatty acids content analysis of Enteromorpha intestinalis and Hormophysa cuneiformis 
from the Red Sea coast, Sudan

Safinaz M. Khogali
University of Khartoum, Sudan

Since ancient times, seaweeds have been used in many fields for its rich biochemical contents. Recently, seaweeds have been 
used a lot in the cosmetics field. The present study investigates the protein and fatty acid content of two seaweeds species from 
the Sudan coast of the Red Sea, the green seaweed Enteromorpha intestinalis and the brown seaweeds Hormophysa cuneiformis 
Protein analysis has been done as total protein analysis and SDS-PAGE and the fatty acid analysis has been done using Gas 
Chromatography (GC) method. It has been found that the total protein content of the green seaweed E. intestinalis is 2.6% 
and the brown seaweeds H. cuneiformis is 4.4%. SDS-PAGE, result revealed that the two types have different protein content, 
E. intestinalis appeared to have a protein of about 45 kDa and H. cuneiformis appeared to have protein of about 175 kDa also 
they showed individual variation in the protein concentration. Fatty acid analysis showed that the two types of seaweeds have 
some important fatty acids, with a quiet significance to the human health. In the present study, Cis-8,11,14 Eicosatrieonoic 
acid (Omega-3), Arachidonic acid (Omega-6), Lenolenic acid, and Lauric acid have been found to be relatively high in 
Enteromorpha sp. while Cis-11- Ecosenoic acid (Omega-9) and Oleic acid found only in Hormophysa sp. these fatty acids have 
been recommended by WHO and FAO to range from 0.5- 2.00% of the dietary daily food intake. The study concluded that 
E. intestinalis and H. cuneiformis could be tested for using in cosmetic field because of its rich protein and fatty acid contents.

Biography
Safinaz is a first class graduate from the University of Khartoum, Sudan. She did her hounor year in biochemistry and physiology, Zoology Department. She worked 
for a year and half as a teaching assistant in the Zoology department/ Faculty of Science/University of Khartoum. She did her Master degree is in Molecular biology 
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Semi-automatic algorithm for Alpha angle measurement in ultrasound developmental dysplasia of 
the hip (DDH) images 

Areen Al-Bashir 
Jordan University of Science and Technology, Jordan

Ultrasonic DDH assessment allows visualization of un-ossified anatomical structures in newborns younger than 6 months. 
This assessment usually includes manual measuring of the well-defined Graf alpha angle. However; due to the high noise 
present in ultrasound images that affects the visibility of the required landmarks to draw alpha angle, high inter and intra 
observer variation will results. We are proposing a new semi-automated algorithm to measure alpha angle. The algorithm 
focused on enhancing the image quality and dividing the image into 3 main regions, which then used to draw the base and the 
bony lines that form the alpha angle. 25 subjects were recruited for our study. 4 subjects were excluded due to the bad image 
quality and short ilium. The alpha angle measurements were done manually by 2-physicians blinded from each other on raw 
and enhanced images, and automatically, randomly repeated 10 times, using our proposed algorithm. The intra-observer 
variations were 2.7° and 3° for physician#1 and physician#2 readings respectively. The inter-observer variations were 5.2° and 
4.5° for the physicians’ readings on raw and processed images respectively. The intra observer variation was 2.5° using our 
proposed algorithm. The inter-observer variations were 4.5° for the physicians’ readings on raw with the algorithm results and 
4.2° for physicians readings on processed images with the algorithm results respectively. From the results, we can notice that 
our proposed algorithm has decreased the inter and intra observer variations. Nevertheless, it is fast and repeatable algorithm 
(r= 0.89) to measure the bony angle, alpha. 
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Plant growth promoting properties of endophytic bacteria isolated from in vitro cultures of peach 
and pear rootstocks

Fakhra Liaqat
Ege University, Turkey

Endophytes are microorganisms which live symbiotically with almost all varieties of plant and in turn helping the plant in 
a number of ways. Instead of satisfactory surface sterilization approaches, repeatedly occurring bacterial growth on in vitro 
rootstock cultures of peach and pear was identified and isolated as endophytic bacteria in our current study. Five different 
isolates from peach rootstocks were molecularly identified by 16S rRNA gene sequencing as Brevundimonas diminuta, Leifsonia 
shinshuensis, Sphingomonas parapaucimobilis Brevundimonas vesicularis, Agrobacterium tumefaciens while two endophytic 
isolates of pear were identified as Pseudoxanthomonas mexicana, and Stenotrophomonas rhizophilia. Identified endophytes 
were also screened for their plant growth promoting potential in terms of indoleacetic acid (IAA) production, nitrogen 
fixation, phosphate solubilization and siderophore production. All seven endophytic isolates have shown positive results 
for IAA, nitrogen fixation and phosphate solubilization tests. However, two out of seven isolates showed positive results for 
siderophore production. On the basis of these growth promoting competences, isolated endophytes can be anticipated to have 
significant influence on the growth of host plants. Future studies required to determine the antimicrobial susceptibility profile 
and potential application of these isolates in biological control, microbial biofertilizers and degradative enzyme production.
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Molecular typing of Mycobacterium tuberculosis causing pulmonary tuberculosis in Sudan 

Fatima Abbas Khalid1, Muataz Mohamed Eldirdery2, Elena Hailu3, Asrar M A/Salam Elegail4, Nuha Y. Ibrahim4, Eman OM. Nour4, Rahma H. Ali4, 

Markos Abebe3, Intisar E. Alrayah2 and Abraham Aseffa3

1Tuberculosis Research Center, University of Kassala, Kassala, Sudan  
2Tropical Medicine Research Institute, National Center for Research Khartoum, Sudan 
3Armauer Hansen Research Institute, Addis Ababa, Ethiopia 
4National Tuberculosis Reference Laboratory, Sudan

Background: Tuberculosis (TB) is an infectious disease, caused by mycobacterium tuberculosis complex. Worldwide, it is 
considered as major public health problem. Sudan is accounted among the countries with high burden of TB in Eastern 
Mediterranean region. Moreover, the strains responsible for the epidemic of TB have been poorly characterized. Identification 
of MTB could contribute to TB control. This study aims at characterizing the mycobacterium tuberculosis complex isolated 
from pulmonary TB patients from Khartoum and Kassala States during 2011- 2014. 
Method: One hundred and twenty-four Mycobacterium tuberculosis complex (MTBC) strains were isolated from sputum 
samples of pulmonary TB patients, attending to chest department, Kassala Teaching Hospital, Kassala State, and Abu Anga 
Hospital, Khartoum State. Molecular identification was performed using spoligotyping methods. Spoligotype patterns were 
compared with those listed in the international SITVIT2 spoligotyping database. 
Results: Comparison of spoligotype patterns with the international multi-marker database SITVIT2 leads to identification of 
95 (76.6%) strains, while the remaining, 29 (23.4%) were not registered in the SpolDB4 database. Among the identified stains, 
(80/ 95) were clustered, while15 stains were unique. SIT 54 was the most (66.3%) dominant strain in the two states followed 
by SIT25 (6.3%). Classification of the spoligotype patterns using TB-insight RUN TB-Lineage determined the circulation of 
Euro-American lineage 91(73.4%), East-African-Indian 26(21.0%), Indo-oceanic 7(5.6%) 
Conclusion: The study revealed the circulation of three lineages of mycobacterium tuberculosis with the large variety of isolates 
genotypes in Kassala and Khartoum states. Further studies on identification and molecular characterization of Mycobacteria 
are needed to understand the biodiversity, rate of transmission and the associated risk factors of MTB in Sudan.
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E-Development of glyphosate-tolerant transgenic potato plants harboring the 
G2aroA gene

Arfan Ali
1Centre of Excellence in Molecular Biology, University of the Punjab
2FB, Genetics, Limited, Lahore, Pakistan

Glyphosate weed control is a very effective strategy to minimize cost and improve economic outcomes of world and Pakistan 
agriculture production. Development of glyphosate -resistant potato hold great promise. A new G2-aoraA gene from 
Pseudomonas florescence which encodes 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) was transformed by using 
an Agrobacterium-mediated transformation into potato cultivate AGB-Red. Transgenic potato plants were generated vis node 
tissue culture method using kanamycin selection. Ten regenerated potato plants were obtained and allowed to grow normally 
in pots under normal conditions. The Polymerase chain reaction (PCR), southern blotting and Westron Blotting analysis 
confirmed that the target gene was integrated and expressed effectively into potato chromosomes at the very potential level. 
The Glyphosate tolerance assay showed that transgenic potato had a high resistance level to glyphosate. Furthermore, potato 
plants treated with 50.0 mmolL of glyphosate could grow slowly and can develop tubers. It was concluded that transgenic 
potato may be used for cotton breeding research of glyphosate -tolerant potato.
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Micrografting technique for cloning Hashab [Acacia senegal (L.) Willd]: Effect of rootstock age, 
scion length, scion source, sucrose, and light duration

Ghada S. Altayeb and Mohamed A. Ali
Agricultural Research Corporation, Tissue Culture Unit, Wad Madani, Sudan

Hashab [Acacia senegal (L.) Willd] is considered as an important tree species in Sudan which produces gum Arabic. It is 
mainly propagated by seeds, which result in variation in yield due to segregation. This study was established to develop an in 
vitro micrografting technique for cloning Hashab trees. Five experiments were conducted during 2012-2013 to investigate the 
effects of age of rootstock seedling, scion length, scion source, sucrose, and light duration on the success of micrografting of 
Hashab in a completely randomized design with ten replicates. Two and four weeks- old seedlings were tested as rootstocks. 
They were grafted with scions obtained from the greenhouse. The two weeks- old seedlings had significantly higher percentage 
of successful grafts, and scion morphogenesis. Different scion lengths (1 – 1.5 and 2 - 3cm) were tested. Scions 1 – 1.5cm long 
had significantly higher rates of successful micrografts. Scions obtained from different sources (greenhouse, in vitro plantlet, 
and mature tree) were evaluated and those obtained from the greenhouse gave significantly higher percentages of successful 
grafts, number of leaves, number of nodes, and an increase in shoot length. Different concentrations of sucrose (20, 30, 40, 50, 
and 60 g/l) were tested and grafted plants at 40g/l sucrose gave significantly higher percentages of successful grafts. Incubation 
of micrografted seedlings under 16h photoperiod for two weeks gave significantly higher percentages of successful grafts.
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Phytases: Key sequence features and food applications for improving micronutrient bioavailability

Vinod Kumar, Harpreet Kaur Kalsi, Ramandeep Kaur, Abhishake Saxena, Shailja Verma, Ajar Nath Yadav and Harcharan Singh Dhaliwal
Department of Biotechnology, Akal College of Agriculture, Eternal University, Baru Sahib, Sirmour, India 

Phytases are hydrolytic enzymes that initiate stepwise removal of phosphate (P) from phytate, a major P storage compound 
in cereal grains and legumes and are indigestible by monogastric animals such as humans, poultry and swine. The addition of 
phytase to feed/food can increase P availability, decrease environmental P pollution and improve the performance of animal. 
Several phytases were discovered in the last century, and today a highly competitive market situation emerged the demands 
for phytases that are redesigned to excellently match industrial demands. For commercial applications, important properties 
such as higher catalytic efficiency and higher thermostability are desired. Since a phytase with both beneficial characteristics 
is hardly found in nature, key sequence features provide an opportunity for engineering of phytase genes to design an ‘ideal 
phytase’. In this study sequences from all four known classes of phytase were analyzed for their key attributes and important 
conserved sequences and sites were identified providing an opportunity for genetic engineering of this useful enzyme. In 
addition, phytase from bacterial and fungal sources were tested for their application towards phosphorus solubilization, phytate 
content, tannin content and micronutrient dialyzability. Exogenous application of phytase resulted in decreased antinutritional 
components to different extent and an increase in dialyzable iron and zinc was observed. 
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Nanoparticles induced morphological changes in Lycopersicum esculentum (Tomato)

Nyla Jabeen
International Islamic University, Islamabad, Pakistan

Zinc although a micronutrient but it is considered as a vital nutrient for plants. Zinc deficiency causes serious hazards to plants. 
During recent period Zinc deficiency had declined the yield of crops especially tomato. Study was planned to investigate the 
effects of Zinc Oxide nanoparticle on Lycopersicum esculentum (Tomato).Money maker variety of tomato was used in the 
study project. Three different concentrations (0.01g/L, 0.03g/L and 0.05g/L) of ZnO nanoparticles were used to treat the 
seeds of tomato. There were total 4 treatment groups i.e. one as controlled and 3 nanoparticle treated groups. Plants were 
grown to observe the different parameters and morphological characters. The parameters studied include, germination time, 
germination percentage, plant height, number of leaves, number of branches, number of days to flowering, number of days to 
fruiting and fruit number. Plants were also individually examined to notice any kind of change and during the examination 
it was noticed that the plant which was treated with lower concentration i.e.0.01g/L produced six petaled flower and this 
concentration yielded bigger size fruit.
In the present investigation, it was analyzed that ZnO nanoparticle at lower concentration acted as Nano fertilizer and enhanced 
the yield of tomato.
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Development of a green technology for the remediation of contaminated irrigation water

Hina Jabeen
Women University Mardan, Khyber Pakhtunkhwa, Pakistan

Wastewater irrigation is a common practice in developing countries. However, this practice presents a great risk to environment 
and human health due to contaminants of emerging concern (CECs) contained in the wastewater. These CECs are highly 
persistent which cannot be degraded even by powerful water treatment systems and, therefore, stay in the water for long periods 
of time. CECs contain persistent organic pollutants (POPs), residues of pesticides, insecticides, dyes and pharmaceutical drugs 
which contaminate the soil. These toxicants are taken up by the crops from where they enter the food chain, bio-accumulate at 
all trophic levels and play havocs with environment and human health.
In this senario, remediation of wastewater is becoming a big challenge worldwide. Conventional methods have been very 
costly and environment unfriendly due to noxious by-products. Phytoremediation is an advanced field of environmental bio-
technology which exploits the natural detoxification potential of plants alongwith their associated microbes. Here we present 
a remarkable technology to utilize the potential of tiny aquatic plants to extract and degrade the pollutants from wastewater 
before it irrigates the crops. The aquatic plants modify the chemical parameters (pH, turbidity, sulphates, chlorides, carbonates, 
bicarbonates, total hardness and calcium) of wastewater that would exactly be according to required irrigation water standards. 
Hence, the proposed technology would be a great asset in the field of environmental biotechnology which can serve as an 
excellent step to save human health by eradicating the poisons from food crops.
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