SCIENTIFIC CORRESPONDENCE

Nanotoxicity: Threat posed by nanoparticles

Nanotechnology is the convergence ofals. Processes that control transport andanotoxicity was evaluated in the male
engineering and molecular biology, lead-removal of NPs in water and wastewatergermlinein vitro. Light microscopy, cell
ing to the development of structures, devicesire yet to be investigated to understangroliferation and standard cytotoxicity
and systems that have novel functionalthe fate of NPs. Studies on the effect ofassays revealed the effect of different types
properties with size ranging between 1NPs on plants and microbes are also raref NPs on these cells. The results of these
and 100 nm. Nanotechnology has tremenAlumina NPs are commonly employed in experiments revealed concentration-
dous potential to change and improvescratch-resistant transparent coatings andependent toxicity for all types of NPs
many sectors of the economy, includingsunscreen lotions that provide transpartested, whereas the corresponding solu-
consumer products, healthcare, transportaent-UV protection. However, a recentble salts had no significant effect. In the
tion, energy and agriculture. It is esti- study reported that alumina NPs led toassay conditions, silver NPs were the
mated that over 200 consungwods that phytotoxicity by retarding the growth of most toxic, while molybdenum trioxide
are already available consist of nano-root in five plant species (corn, cucum-(MoQOs3) was least toxic. The toxicity of
materials. Nanoparticles (NPs) are presenber, soybean, cabbage and carrot) of sigeopper NPs (23.5 nm) was assessed
in some sunscreens, cosmetics, toothnificant economic valtfe In another in vivo based on LB, morphological
pastes, sanitary-ware coatings, siliconstudy, toxicity of fullerene-g (an engi- changes, pathological examinations and
chips and even in food products. World-neered NP) in two aquatic species,blood biochemical indices of experimen-
wide investment on nanotechnology is onDaphniaand Pimephaleselevated lipid tal mice®. Grave nanotoxicity was at-
the risé2 and the trend is expected toperoxidation (LPO) in brain, significan- tributed to several factors; for instance,
continue over the next decade. tly increased LPO in gill, and resulted in huge specific surface area, ultrahigh re-

While the tremendous positive impactssignificant increase in expression of genesctivity and exceeding consumption of
of nanotechnology are widely publicized, related to the inflammatory response andH*.
potential threats or risks to human healtimetabolism (mostly the CYP2 famify) Not all NPs are dangerous. The toxico-
and the environment are just beginningln contact with water, £ spontaneously logy and biodynamics of silica NPs in-
to emergd® With limited information forms a stable aggregate (nang)@ith  vestigated in a mice model revealed that
available for support, d@ics are present- nanoscale dimensiond € 25-500 nm). silica NPs were not toxic and can be used
ing a number of concerns on the devastaProkaryotic exposure to these aggregateim vivo'. Results generated from the pro-
ting effects of nanotoxicity on human even at relatively low concentrations istocol developed by an insurance com-
health and the environmént Several growth-inhibitory €0.4 ppm) and de- pany for the purpose of calculating
aspects of societal implications of nano-creases the rate of aerobic respiratiorinsurance premium for chemical manu-
science and nanotechnology in develop{4 ppm}° The latter clearly demonstra- facturers revealed that the relative envi-
ing countries have been discussed in &es the environmental fate, distributionronmental risk from manufacturing five
recent articlé Detailed studies on the and biological risks associated with en-nanomaterials (single-walled carbon
long-term effects of NPs are the need ofgineered nanomaterials and advocates theanotubes, bucky balls (€, one variety
the day to overcome or reduce possibleneed for a model to address not only theof quantum dots, alumoxane NPs and
threats. Simultaneous agglomeration.engineered nanomaterials, but also thahano-titanium dioxide) was comparatively
sedimentation and diffusion at physio-of the aggregated form generated inlower than common industrial manufac-
logically relevant concentrations should aqueous medfi turing processéé This study should not
be taken into account while conducting Studies on the effect of NPs on humarbe misunderstood to promote the manu-
guantitative studies on the uptake of NPshealth have also gained momentum refacture of these nanomaterials without
into biological systems, to assess the coreently. According to a recent estimate,detailed assessment of environmental
responding risks on human hedltin  about 1.5-2 iitlion human deaths every and human risks. Besides the workers in
addition, ecological risk assessment isyear worldwide could be attributed to in- the manufacturing wing, others who get
essential to understand environmentatoor air pollutiod®. Toxicologists sug- exposed (e.g. occupational health nurses)
implications of nanomaterials. The fate gest that the NP component of particulatdo NPs should be aware of the potential
of nanomaterials in agueous environmentir is most potent and likely to be res-risks and possible means to avoid health
is controlled by many biotic/abiotic pro- ponsible for adverse health effects.risks® There is a need to identify specific
cesses such as solubility/dispersability Whether the inhaled carbon NPs transtegulatory regimes to protect personnel
interactions between the nanomaterialdocate directly into the circulation in involved in the production and use of
and natural/anthropogenic chemicals inhumans or not, is a conflicting issue. ANPs for cosmetic, medical and agricul-
the ecosystem. study suggests that inhaled carbon NPsural purposes.

Outburst of nanomaterial research willare capable of rapid translocation into the In nanotechnology, we have a unique
certainly pump a lot of NPs to the envi- circulation®. On the contrary, a conflict- opportunity to test hazards and control
ronment, which will ultimately lead to ing report suggests that inhaled carborrisks as and when the technology deve-
the so-called nanoparticle pollution. TONPs remain within the lung up to 6 h lops. At present, safety assessment proto-
date, there are no detailed studies on thafter inhalation, without passing to sys-cols for products possessing engineered
mechanism of transport and biodegradatemic circulatiod®. In a recent stud§, NPs are poorly structured. However, at
tion or association of NPs with biological suitability of mouse spermagonial stem the current pace of research, we may
materials that may eliminate nanomateri-cell line as a model system to assessieed several years or decades to clearly
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A modified freeze—thaw method for efficient transformation of
Agrobacterium tumefaciens

There is a great potential for genetic maniFirst is the cloning of the desired genethapuram, India. The binary vector used for
pulation of crop and medicinal plants tointo binary vector and transforming the transformation was the pGreen-CaCPK2
enhance productivity through increasingsame intdEscherichia coli Secondly, the (calcium-dependent protein kinase isoform
pest and microbial disease resistance anbinary vector construct is mobilized from 2 cDNA isolated fronCicer arietinumL.)
environmental stress tolerance, and als&. coli to Agrobacteriumby triparental construct, with the neomycin phospho-
for studying gene function and regulation ofmating™, or direct introduction of the ge- transferaser(ptll) gene as a selectable
physiological and developmental proc-netically engineered binary vector constructmarker (confers to kanamycin resistance).
essel Transgenic plants that transmitinto Agrobacteriumby electroporatiof ~ A. tumefaciens strain  LBA4404 was
the introduced trait to progeny generationsor freeze and thaw methBd Triparental streaked out on a '8 plate containing
are produced using various DNA deliverymating requires at least five to sevenl mg/l rifampicin and grown at 2€
methods such as particle acceleratjon days in order to determine the successfubvernight. A single colony was used to
electroporatiofiand polyethylene glycol mobilization intoAgrobacteriumand is inoculate 3 ml of LB medium containing
permeabilization of protoplastdHowever, confined to strains harbouring plasmids1 mg/I rifampicin and grown overnight at
most commonly used method for obtainingthat carry themob gené'. Electropora- 28°C, shaking at 160 rpm. A 50 ml of LB
transgenic plants is by th&grobacte- tion is faster and more efficient than tri- medium with 1 mg/I rifampicin was in-
rium tumefacienanediated transforma- parental mating, but requires specialoculated with 0.5 ml (1/100%olume) of
tion>®. Agrobacteriuncan transfer DNA equipment. Till date, the transformation the overnight culture and grown in an in-
to a remarkably broad group of organ-frequency reported by freeze—thaw methodtubator-shaker at 268 at 160 rpm to ob-
isms — numerous dicot and monocot anin Agrobacteriumhas remained oW 1% tain cell densities of 0.3, 0.4, 0.5 and 0.6
giosperm speci€s gymnospernfs and Here we describe a simple and reliableat ODsoo. The cultures were chilled on
fungi, including yeast ascomycetdand protocol for competent cell prepara-ice for 15 min and the cells were then
basidiomycetes RecentlyAgrobacterium tion and efficient transformation by harvested by centrifugation at 3000 rpm
was reported to transfer DNA to humanfreeze—thaw method if\. tumefaciens for 5 min at 4C, resuspended in 10 ml of
cells'. LBA4404. sterile ice-cold 50 and 100 mM MgC3o-
The general process for manipulating A. tumefacienstrain LBA4404 (pAL lutions, and incubated on ice for 1 h. Af-
genes to be transferred into the genomd404) was procured from Rajiv Gandhiter another centrifugation step as above,
of plant cells is carried out in two phases.Centre for Biotechnology, Thiruvanan- the resulting pellet was resuspended in
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