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sis, zeta sizer and transmission electron microscopy (TEM).
hen PHEMA-IMEO nanoparticules were immobilized onto the
urface plasmon resonance gold chip surface and the chip sur-
ace was investigated by contact angle, atomic force microscopy
AFM) and FTIR-ATR for surface characterization. Kinetic studies
ere performed using this SPR chip. To determine the kinetic

nd binding constants Scatchard, Langmuir and Freundlich and
angmuir–Freundlich models were applied to the experimental
ata. Nanoparticules are about 54.6 nm, depth of chip surface is
8.23 nm, contact angle value decreased from 63.5◦ to 45.3◦. Kinetic
tudies were performed with increasing dilution ratios (1/500 to
/25 000). The chip obeyed the Langmuir adsorption model. The
repared chip is suitable for IgG detection.

oi:10.1016/j.copbio.2011.05.180

2

n amperometric biosensor based on modified nanopar-
icles with an electron transfer mediator for the
etermination of phenol derivatives

mre Cevik 1, Mehmet Senel 2, Abdulhadi Baykal 2, Mustafa Fatih
basiyanik 1

Department of Genetics and Bioengineering, Faculty of Engineering,
atih University, Istanbul, Turkey
Department of Chemistry, Faculty of Arts And Sciences, Fatih Univer-
ity, Istanbul, Turkey

-mail address: cevik.emre@windowslive.com (E. Cevik)

A new type of amperometric phenol biosensor was fabri-
ated for the determination of phenol and its derivatives such as
atechol, p-cresol, o-cresol, 2-aminophenol, pyrrogallol and hydro-
uinon. The polymer poly(GMA-co-VFc), a polymeric electron
ransfer mediator containing copolymers of glycidyl methacry-
ate (GMA) and vinylferrocene (VFc) with different molar ratios,

as synthesized by free radical copolymerization and using this
olymer the surface of superparamagnetite nanoparticles were
oated in order to enhance biosensor response. Characterization
f the nanoparticle–polymer–enzyme network was adjusted by
sing Fourier transform infrared (FTIR) spectroscopy, scanning
lectron microscope (SEM), atomic force microscope (AFM) and
yclic voltammetry (CV). The effects of the polymer ratios, the
anoparticle–polymer–enzyme ratio, and the applied potential
ere evaluated with respect to optimal sensor properties. The

nzyme horseradish peroxidase (HRP) was used for the detection of
henol and its derivatives. The amperometric response was mea-
ured as a function of substrate concentration, at a fixed potential of
0.50 V vs. Ag/AgCl in phosphate-buffered saline (pH 7.4). Analyt-

cal parameters for the fabricated phenol biosensor were obtained
rom the calibration curves. The basic features (Michealis–Menten

onstants, pHopt, pHstability, Topt, Tstability, reusability, and stor-
ge stability) of the enzyme electrode were determined.
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ynthesis and characterization of the chemical proper-
ies of new classes of NO donors as potential dopamine
eleasers in the treatment of Parkinson’s disease

aniele Sanna 1, Maria Serra 1, Lidia De Luca 2, Andrea
orcheddu 2, Eugenio Garribba 2, Giovanni Micera 2, Marcello
bbondio 3, Alice Biosa 3, Gaia Rocchitta 3, Pier Andrea Serra 3,
aria Speranza Desole 3

Institute of Biomolecular Chemistry, National Research Council, Sas-
ari, Italy
Department of Chemistry, University of Sassari, Sassari, Italy
Department of Neuroscience, Medical School, University of Sassari,
assari, Italy

-mail address: daniele.sanna@ss.icb.cnr.it (D. Sanna)

Nitric oxide (NO) is a radicalic reactive molecule having mani-
old biological functions. NO, mainly known for its ability to induce
asodilatation, is also an important cellular messenger involved
n many physiological and pathological processes. An important
ole of NO in the central nervous system is for the regulation
f striatal dopaminergic transmission on which it has a neuro-
odulating effect. The NO-induced dopamine (DA) release in the

orpus striatum could be considered a compensatory mechanism
nd, potentially, a pharmacological target in the therapy of Parkin-
on’s disease. The aim of this work is the study of the mechanisms
nd the kinetics of NO generation by Piloty’s acid-derived NO-
onors in physiological conditions. To this end cyclovoltammetric
nd amperometric methods with on purpose put up microsensors
electives for NO have been used and the results compared with
hose obtained with EPR spectroscopy with spin trapping experi-

ents. The results show that Piloty’s acid derivatives generate NO
n physiological conditions; in particular electron acceptor sub-
tituents tend to favor the NO generation, while electron donor
roups disfavor this process. After in vitro characterization and
n vivo experiments on DA striatal neurochemistry, the most
romising molecules could be suggested as drugs in the therapy
f Parkinson’s disease.
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lant biotechnology education in Turkey

evil Saglam 1, Cemalettin Yasar Ciftci 2, Khalid Mahmood
hawar 2

Department of Agricultural Biotechnology, Faculty of Agriculture, Ahi
vran University, Kirsehir, Turkey
Department of Field Crops, Faculty of Agriculture, Ankara University,
nkara, Turkey

-mail address: saglamsevil@gmail.com (S. Saglam)

The study reports the importance of plant biotechnology educa-
ion in the agricultural development of Turkey. The purpose of this
tudy is to provide an overview of the status of plant biotechnology
ducation at graduate and postgraduate level in the universities of
urkey from 1953 to 2011 and the impact of biotechnology edu-

ation on commercial agricultural applications. Data collected for
his paper show that applied agricultural biotechnology research is
onducted both by the state and public universities, and the private
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ector is the main beneficiary of this research. Major biotechno-
ogical research is carried out in universities at Ankara, Istanbul,
nd Izmir with emphasis on plant tissue culture, micropropaga-
ion, plant transformation techniques against biotic and abiotic
tresses, pharmaceutical techniques for improved production of
econdary metabolites, molecular markers for determination of
enetic variability and mutations, phytopathology, polyploidy and
thers. Plant biotechnology was introduced into Turkey about 60
ears back and the analysis of this period suggests that it has had
high impact in rapid developments in the Turkish agricultural

ector. It is understood that to meet the needs of time, Turkey will
eed a large quantity of biotechnology trained manpower in the

uture; that could be fulfilled only by the improvement of plant
iotechnology education and the development of teaching centres

n universities.
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tatus of aquatic plant tissue culture in Turkey

halid Mahmood Khawar 1, Muhammad Aasim 2, Meryem
zturk 1, Allah Bakhsh 1, Sebahattin Ozcan 1, Hasan Huseyin
tar 3

Department of Field Crops, Faculty of Agriculture, Ankara, University,
6110, Diskapi, Ankara, Turkey
Department of Biology, Karamanoglu Mehmetbey University, 70200,
araman, Turkey
Department of Fisheries, Faculty of Agriculture, Ankara, University,
6110, Diskapi, Ankara, Turkey

-mail address: kmkhawar@gmail.com (K.M. Khawar)

Many fascinating and attractive plants are grown world wide
n aquariums for beauty, to maintain the quality of water besides
roviding food, shade, shelter and breeding places for many life
orms including fish. Global trade has enabled people in Turkey
o benefit from the unprecedented movement and establishment
f new but locally unknown ornamental aquarium plant species.
ocal demand for aquatic plants has shown a steady increase in the
ast few years. In the absence of established propagation systems,

ocal traders import aquatic ornamental plants illegally to meet the
igh demand of local people. If proper checks and measures are not
aken, this may result in pollution of local aquatic ecosystems in the
uture. Plant tissue culture has made an appreciable contribution
o micro-propagation of a wide range of ornamental, horticultural
nd other plants. However, tissue culture studies in aquatic plants
re not impressive, with few published reports. The use of plant
issue culture techniques for the propagation of aquatic plants can
elp in reaping many benefits and advantages, including prevent-
ng threats to environment. This paper reviews efforts to introduce
quatic plant tissue culture along with its present status in Turkey.
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aradigms of biotechnology in Pakistan

llah Bakhsh 1, Muhammad Aasim 2, Abdul Qayyum Rao 1, Ahmad
li Shahid 1, Khalid Mehmoood Khawar 2, Sebahattin Ozcan 2,
ayyab Husnain 1

National Centre of Excellence in Molecular Biology, University of the
unjab, Lahore, Pakistan
Department of Field Crops, Faculty of Agriculture, University of
nkara, Ankara, Turkey

-mail address: abthebest@gmail.com (A. Bakhsh)

Human welfare activities are being revolutionized by opportu-
ities in life sciences. Enriched by inputs from genomic research,
iotechnology is a major force for development in all countries.
he importance and potential of biotechnology was realized as far
ack as 1959 when Pakistan’s first Commission on Science and
echnology emphasized the need for setting up research orga-
izations in areas of vital importance to national development.
ntwined with culture and socio-ethical values, biotechnology is
ontributing to solve problems in the field of health, agriculture,
edicines, environment and industry that impede national devel-

pment in Pakistan. The establishment of biotechnology teaching
nd research programmes at national level enhanced the aware-
ess, appreciation and application of biotechnology in various
spects. This particular study highlights the current status and
uture prospectus of biotechnology in the field of agriculture
iotechnology, stem cell research, human infectious and genet-

cs diseases, farming and biopharmaceuticals, environmental and
ndustrial biotechnology. Success stories of different biotechnolog-
cal products developed by outstanding institutes in Pakistan have
lso been reported that have ultimately inspired to gain momen-
um for the establishment of biotech parks in the country.
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ole of molecular biology techniques for detection
f Mycobacterium tuberculosis in difficult-to-diagnose
ases of tuberculosis: short story of a long journey

ubina Tabassum Siddiqui 1, Hajra Sadia 2, Javed Anwar Qureshi 1,
osheen Mujtaba 1, Mamoona Yasmin 3, Fida Haider 1
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To introduce molecular diagnostics for tuberculosis in Pakistan
egular and nested PCR, and dot blot hybridization techniques were
alidated using different target sequences. IS6110 based test was
ntroduced in the country for rapid and accurate diagnosis of tuber-
ulosis. A variety of clinical specimens were used for detection of
ycobacterium tuberculosis. The sensitivity and specificity of the
olecular test is found to be comparable with that of culture

nd even better in cases where culture fails due to commence-
ent of anti-TB therapy, and in difficult to culture specimens such

s peripheral blood, urine, synovial fluid and pericardial effusion.

olecular diagnostic techniques were once labeled a fantasy but

hey have established their place due to their rapidity and high
ensitivity. In a developing country like Pakistan, it was difficult to
ntroduce polymerase chain reaction based diagnosis of tuberculo-
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