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Nanosensors are innovative devices that exploit the unique properties exhibited by matter at the nanoscale. A growing and exciting field, nanosensors have recently spurred considerable research endeavors across the globe, driving a need for the development of new device concepts and engineering nanostructured materials with controlled properties. Nanosensors: Physical, Chemical, and Biological, Second Edition offers a panoramic view of the field and related nanotechnologies with extraordinary clarity and depth.
Presenting an interdisciplinary approach, blending physics, chemistry and biology, this new edition is broad in scope and organised into six parts; beginning with the fundamentals before moving onto nanomaterials and nanofabrication technologies in the second part. The third and fourth parts provide a critical appraisal of physical nanosensors, and explore the chemical and biological categories of nanosensors. The fifth part sheds light on the emerging applications of nanosensors in the sectors of society, industry, and defense
and details the cutting-edge applications of state-of-the-art nanosensors in environmental science, food technology, medical diagnostics, and biotechnology. The final part addresses self-powering and networking issues of nanosensors, and provides glimpses of future trends. This is an ideal reference for researchers and industry professionals engaged in the frontier areas of material science and semiconductor fabrication as well as graduate students in physics and engineering pursuing electrical engineering and electronics
courses with a focus on nanoscience and nanotechnology. Key features: Provides an updated, all-encompassing exploration of contemporary nanosensors and highlights the exclusive nanoscale properties on which nanosensors are designed. Presents an accessible approach with a question-and-answer format to allow an easy grasp of the intricacies involved in the complex working mechanisms of devices. Contains clear, illustrative diagrams enabling the visualization of nanosensor operations, along with worked examples,
end of chapter questions, and exhaustive up-to-date bibliographies appended to each chapter.
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The Nucleus
Organelles in Eukaryotic Cells
JNCI.
Plant Cell Organelles
Molecular Biology of the Cell
This volume covers all aspects of this field: the theoretical bases, the experimental techniques, and it also shows how to interpret the resulting data.
The main purpose of the two volumes on Immunochemistry of the Extracellular Matrix is to describe state of the art methods, which have been proven to provide antibody reagents of defined specificity to collagens as well as other glycoproteins found in association within connective tissue. The isolation and purification of collagens, procollagens, and related connective tissue proteins are described for several tissues, tissue culture cells and species. Immunization with these collagens in
laboratory animals yields antibodies with different characteristic specificities: to the procollagen extension fragments, the non-helical segments of the a-chains, to helical and denatured determinants.
International Review of Cytology
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Nanomedicine and Nanorobotics
The Use Of Radioautography in Investigating Protein Synthesis
Cellular Organelles
CBSE Chapterwise Worksheets for Class 9
Label-free Imaging of Cell Attachment with Photonic Crystal Enhanced Microscopy
Goyal Brothers Prakashan
The objective of this thesis was to explore the capabilities and limitations of a newly developed imaging technique which is based on the special optical properties of a photonic crystal for imaging live cells. The imaging instrument utilizes a monochromatic angle-tunable illumination to achieve resonant conditions within the crystal sensor in order to image cells by their higher reference index than the surrounding media. Due to evanescent decay, detection of cell matrix is restricted within 100 nm of the sensor surface, allowing detection of cell attachments without bias due to diffraction or absorption by cellular organelles. This work demonstrates the new capabilities this technique
offers. Human hepatic and pancreatic cancer cells were imaged at different time points after settling in order to visualize the growing attachment. Induction of apoptosis demonstrated the capability of a pixel-by-pixel analysis of adhesion strength within a single cell as response to drug administration. Cardiomyocytes derived from rat embryos were used to illustrate the ability of the technique to study the effects of substrate composition on cell attachment and contractility. Finally porcine adipose derived stem cells were employed to show the capacity to estimate the progress of differentiation by a change in attachment strength. In summary the new technique is capable of visualizing
dynamic cell attachment with a pixel resolution of 0.8 ℗æm. The label-free aspect of PCEM enables the study of cell-ECM attachments in the context of cell growth, locomotion, differentiation, and apoptosis and allows direct comparison between bright field and PCEM images, allowing correlation of cellular morphology with changes in attachment density. This combination of capabilities identifies PCEM as an ideal technique for the study of cell attachment in many contexts, including wound healing, cell culture optimization, stem cell differentiation, and cancer metastasis.
This book presents the advances in super-resolution microscopy in physics and biomedical optics for nanoscale imaging. In the last decade, super-resolved fluorescence imaging has opened new horizons in improving the resolution of optical microscopes far beyond the classical diffraction limit, leading to the Nobel Prize in Chemistry in 2014. This book represents the first comprehensive review of a different type of super-resolved microscopy, which does not rely on using fluorescent markers. Such label-free super-resolution microscopy enables potentially even broader applications in life sciences and nanoscale imaging, but is much more challenging and it is based on different
physical concepts and approaches. A unique feature of this book is that it combines insights into mechanisms of label-free super-resolution with a vast range of applications from fast imaging of living cells to inorganic nanostructures. This book can be used by researchers in biological and medical physics. Due to its logically organizational structure, it can be also used as a teaching tool in graduate and upper-division undergraduate-level courses devoted to super-resolved microscopy, nanoscale imaging, microscopy instrumentation, and biomedical imaging.
Plant Cell Organelles contains the proceedings of the Phytochemical Group Symposium held in London on April 10-12, 1967. Contributors explore most of the ideas concerning the structure, biochemistry, and function of the nuclei, chloroplasts, mitochondria, vacuoles, and other organelles of plant cells. This book is organized into 13 chapters and begins with an overview of the enzymology of plant cell organelles and the localization of enzymes using cytochemical techniques. The text then discusses the structure of the nuclear envelope, chromosomes, and nucleolus, along with chromosome sequestration and replication. The next chapters focus on the structure and function of the
mitochondria of higher plant cells, biogenesis in yeast, carbon pathways, and energy transfer function. The book also considers the chloroplast, the endoplasmic reticulum, the Golgi bodies, and the microtubules. The final chapters discuss protein synthesis in cell organelles; polysomes in plant tissues; and lysosomes and spherosomes in plant cells. This book is a valuable source of information for postgraduate workers, although much of the material could be used in undergraduate courses.
Label-free Analysis of Cellular Lipid Droplet Formation by Non-linear Microscopy
Cell Structure and Function by Microspectrofluorometry
Cell Organelles
Olfaction and Taste XI
Supplementband

A text book on Biology
The analysis and sorting of large numbers of cells with a fluorescence-activated cell sorter (FACS) was first achieved some 30 years ago. Since then, this technology has been rapidly developed and is used today in many laboratories. A Springer Lab Manual Review of the First Edition: "This is a most useful volume which will be a welcome addition for personal use and also for laboratories in a wide range of
disciplines. Highly recommended." CYTOBIOS
Practice Perfectly and Enhance Your CBSE Class 9th preparation with Gurukul’s CBSE Chapterwise Worksheets for 2022 Examinations. Our Practicebook is categorized chapterwise topicwise to provide you in depth knowledge of different concept topics and questions based on their weightage to help you perform better in the 2022 Examinations. How can you Benefit from CBSE Chapterwise Worksheets for 9th
Class? 1. Strictly Based on the Latest Syllabus issued by CBSE 2. Includes Checkpoints basically Benchmarks for better Self Evaluation for every chapter 3. Major Subjects covered such as Science, Mathematics & Social Science 4. Extensive Practice with Assertion & Reason, Case-Based, MCQs, Source Based Questions 5. Comprehensive Coverage of the Entire Syllabus by Experts Our Chapterwise Worksheets
include ‘’Mark Yourself” at the end of each worksheet where students can check their own score and provide feedback for the same. Also consists of numerous tips and tools to improve problem solving techniques for any exam paper. Our book can also help in providing a comprehensive overview of important topics in each subject, making it easier for students to solve for the exams.
The complex landscape of breast cancer requires distinct strategies for the management of various molecular subtypes of this disease. Rapid advances in the field of molecular biology have been bewildering for those involved in its study and management. “Molecular Pathology of Breast Cancer” aims to close this knowledge gap by discussing comprehensively the evolution, biological basis and clinical
applications with a focus on the “what, when, and how” of the most significant molecular markers known to date. These markers are evaluated in the context of genomic, transcriptomic and proteomic profiles, which is integral to the practice of precision medicine. The application of next generation sequencing (NGS) has provided new insights in the regulation of genomic and transcriptomic structure and
function. Alterations in DNA such as mutations and single nucleotide polymorphisms (SNPs) have been correlated with outcomes and provide for novel therapeutic approaches. These NGS analyses have also revealed the extensive contributions of epigenetic mechanisms such as histone modifications, non-coding RNA and alternative splicing. All of these changes together contribute to alterations in proteome.
Newer assays that allow greater stability and analytical consistency are emerging. These alterations in tumor profiles can be also now detected by imaging techniques. The heterogeneity of both tumor and tumor microenvironment, an inevitable reality, is discussed in detail with particular focus on cancer stem cells and immune signaling. A chapter is dedicated to the emerging technology of “liquid biopsy”,
which opens a novel approach for “continuous” monitoring of cancer that might be superior to conventional diagnostics, “Molecular Pathology of Breast Cancer” provides a quick and easy, not to mention essential, tour for clinicians, pathologists and scientists who are seeking to understand the integration of molecular biology into the diagnosis, prognosis and management of breast cancer.
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Journal of Cell Science
Anatomy & Physiology
Questions and Answers about Block Scheduling
Peroxisomes in Biology and Medicine
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Every year, the Federation of European Biochemical Societies sponsors a series of Advanced Courses designed to acquaint postgraduate students and young postdoctoral fellows with theoretical and practical aspects of topics of current interest in biochemistry, particularly within areas in which significant advances are being made. This volume contains the Proceedings of FEBS Advanced Course No. 88-02 held in Bari, Italy on the topic "Organelles of Eukaryotic Cells: Molecular Structure and Interactions. " It was a deliberate
decision of the organizers not to restrict FEBS Advanced Course 88-02 to a discussion of a single organelle or a single aspect but to cover a broad area. One of the objectives of the course was to compare different organelles in order to allow the participants to discern recurrent themes which would illustrate that a basic unity exists in spite of the diversity. A second objective of the course was to acquaint the participants with the latest experimental approaches being used by in vestigators to study different organelles; this would
illustrate that methodologies developed for studying the biogenesis of the structure-function relationships in one organelle can often be applied fruitfully to investi gate such aspects in other organelles. A third objective was to impress upon the participants that a study of the interaction between different organelles is intrinsic to understanding their physiological functions. This volume is divided into five sections. Part I is entitled "Structure and Organization of Intracellular Organelles.
The Use of Radioautography in Investigating Protein Synthesis represents the 1965 Symposium on The Use of Radioautography in Investigating Protein Synthesis, supported by the International Society for Cell Biology. This book is composed of four parts encompassing 18 chapters. The opening part deals first with the basic aspects and mode of operation of the radioautography technique. This part also examines the advantages and potentials of this technique compared to other cytological techniques. The next parts are
devoted to the experimental methods of protein synthesis in nucleus and in cells of various types, as revealed by the electron microscope radioautography. The concluding part discusses the secretion and synthesis of protein enzymes by the acinar cells in rat pancreas and fibroblasts in wound healing. This part also considers the application of radioautography to determining the sites of synthesis of proteins. This book is of great value to cell biologists, biochemists, cytologists, histologists, and pathologists.
Methods are described for measuring intracellular viscosity by electron spin resonance and show results obtained for red blood cells, red blood cell ghosts, chloroplasts, and artificial lipid vesicles. The conclusions from these studies are that membrane proteins may be strong contributors to water order within cells and organelles. Detailed descriptions are provided for the methods developed for use in this project. These include preparing a sample for measuring its internal viscosity with the spin label TEMPAMINE
(2,2,6,6-tetramethyl piperidine-N-oxyl-4-amine), spin labeling cell and organelle membranes, and preparation of hemoglobin-free resealed red blood cell ghosts.
Principles of Biology
Molecular Structure and Interactions
Learning Elementary Biology for Class 6
Immunochemistry Of The Extracellular Matrix
This volume presents detailed, recently-developed protocols ranging from isolation of nuclei to purification of chromatin regions containing single genes, with a particular focus on some less well-explored aspects of the nucleus. The methods described include new strategies for isolation of nuclei, for purification of cell type-specific nuclei from a mixture, and for rapid isolation and fractionation of nucleoli. For gene delivery into and expression in nuclei, a novel gentle approach using gold
nanowires is presented. As the concentration and localization of water and ions are crucial for macromolecular interactions in the nucleus, a new approach to measure these parameters by correlative optical and cryo-electron microscopy is described. The Nucleus, Second Edition presents methods and software for high-throughput quantitative analysis of 3D fluorescence microscopy images, for quantification of the formation of amyloid fibrils in the nucleus, and for quantitative analysis
of chromosome territory localization. Written in the successful Methods in Molecular Biology series format, chapters include introductions to their respective topics, lists of the necessary materials and reagents, step-by-step, readily reproducible protocols, and notes on troubleshooting and avoiding known pitfalls. Authoritative and easily accessible, The Nucleus, Second Edition seeks to serve both professionals and novices with its well-honed methods for the study of the nucleus.
The Principles of Biology sequence (BI 211, 212 and 213) introduces biology as a scientific discipline for students planning to major in biology and other science disciplines. Laboratories and classroom activities introduce techniques used to study biological processes and provide opportunities for students to develop their ability to conduct research.
Collagen is a fascinating protein not only because of its ubiquitous occurrence in multicellular animals, but also because of its unique chemi cal structure. As the predominant constituent in bone, cartilage, skin, tendon, and tooth, it is not surprising that collagen is of interest to anatomists, biochemists, biomedical engineers, cell biologists, dermatolo gists, dental surgeons, leather chemists, orthopedic surgeons, physiologists, physicians, zoologists, and a host of others. This book was
planned to provide an up-to-date comprehensive survey of all aspects of biochemistry of collagen. The recent discovery of genetically distinct collagens with tissue specificity has opened a new era in collagen biochemistry, and Karl Piez discusses this in the opening chapter on primary structure. In the next chapter, Ramachandran and Rama krishnan deal with the molecular structure of collagen, placing special emphasis on the conformational aspects of its polypeptide chains. Follow ing
the consideration of primary and secondary structure of collagen, the three-dimensional arrangement of collagen molecules in the fibrils is covered by Miller in Chapter 3. Collagen is generally in the insoluble state in the living organism due to the cross-linking of individual molecules, and Tanzer describes the various aspects of this cross-linkage in Chapter 4. The biosynthesis of collagen is discussed in depth by Prockop and his colleagues.
As part of the Reliable Lab Solutions series, Techniques in Confocal Microscopy brings together chapters from volumes 302, 307 and 356 of Methods in Enzymology. It documents many diverse uses for confocal microscopy in disciplines that broadly span biology. Documents many diverse uses for confocal microscopy in disciplines that broadly span biology The methods presented include shortcuts and conveniences not included in the initial publications Techniques are described in a
context that allows comparisons to other related methodologies Methodologies are laid out in a manner that stresses their general applicability and reports their potential limitations
Biology 211, 212, and 213
Molecular Pathology of Breast Cancer
Cell Organelle Exploitation by Viruses During Infection
Contributions of Membrane Components to Intracellular Water Order. The Current Status
Oswaal ICSE Question Bank Class 9 Biology Book (For 2023 Exam)
This book is dedicated to label-free, non-invasive monitoring of cell-based assays and it comprises the most widely applied techniques. Each approach is described and critically evaluated by an expert in the field such that researchers get an overview on what is possible and where the limitations are. The book provides the theoretical basis for each technique as well as the most successful and exciting applications. Label-free bioanalytical techniques have been known for a long time as valuable tools to monitor adsorption processes at the solid-liquid interface in general – and biomolecular interaction analysis (BIA) in particular. The underlying
concepts have been progressively transferred to the analysis of cell-based assays. The strength of these approaches is implicitly given with the name 'label-free': the readout is independent of any label, reagent or additive that contaminates the system under study and potentially affects its properties. Thus, label-free techniques provide an unbiased analytical perspective in the sense that the sample is not manipulated by additives but pure. They are commonly based on physical principles and read changes in integral physical properties of the sample like refractive index, conductivity, capacitance or elastic modulus to mention just a few. Even though it
is not implied in the name, label-free approaches usually monitor the cells under study non-invasively meaning that the amplitude of the signal (e.g. electric field strength, mechanical elongation) that is used for the measurement is too low to interfere or affect. In contrast to label-based analytical techniques that are commonly restricted to a single reading at a predefined time point, label-free approaches allow for a continuous observation so that the dynamics of the biological system or reaction become accessible.
Cell Structure and Function by Microspectrofluorometry provides an overview of the state of knowledge in the study of cellular structure and function using microspectrofluorometry. The book is organized into six parts. Part I begins by tracing the origins of modern fluorescence microscopy and fluorescent probes. Part II discusses methods such as microspectroscopy and flow cytometry; the fluorescence spectroscopy of solutions; and the quantitative implementation of fluorescence resonance energy transfer (FRET) in the light microscope. Part III presents studies on metabolism, including the mechanism of action of xenobiotics; biochemical
analysis of unpigmented single cells; and cell-to-cell communication in the endocrine and the exocrine pancreas. Part IV focuses on applications of fluorescent probes. Part V deals with cytometry and cell sorting. It includes studies on principles and characteristics of flow cytometry as a method for studying receptor-mediated endocytosis; and flow cytometric measurements of physiologic cell responses. Part VI on bioluminescence discusses approaches to measuring chemiluminescence or bioluminescence in a single cell and measuring light emitted by living cells.
The compartmentation of genetic information is a fundamental feature of the eukaryotic cell. The metabolic capacity of a eukaryotic (plant) cell and the steps leading to it are overwhelmingly an endeavour of a joint genetic cooperation between nucleus/cytosol, plastids, and mitochondria. Alter ation of the genetic material in anyone of these compartments or exchange of organelles between species can seriously affect harmoniously balanced growth of an organism. Although the biological significance of this genetic design has been vividly evident since the discovery of non-Mendelian inheritance by Baur and Correns at the beginning of this
century, and became indisputable in principle after Renner's work on interspecific nuclear/plastid hybrids (summarized in his classical article in 1934), studies on the genetics of organelles have long suffered from the lack of respectabil ity. Non-Mendelian inheritance was considered a research sideline~ifnot a freak~by most geneticists, which becomes evident when one consults common textbooks. For instance, these have usually impeccable accounts of photosynthetic and respiratory energy conversion in chloroplasts and mitochondria, of metabolism and global circulation of the biological key elements C, N, and S, as well as of the organization,
maintenance, and function of nuclear genetic information. In contrast, the heredity and molecular biology of organelles are generally treated as an adjunct, and neither goes as far as to describe the impact of the integrated genetic system.
The purpose of this volume is to provide a synopsis of present knowledge of the structure, organisation, and function of cellular organelles with an emphasis on the examination of important but unsolved problems, and the directions in which molecular and cell biology are moving. Though designed primarily to meet the needs of the first-year medical student, particularly in schools where the traditional curriculum has been partly or wholly replaced by a multi-disciplinary core curriculum, the mass of information made available here should prove useful to students of biochemistry, physiology, biology, bioengineering, dentistry, and nursing. It is not
yet possible to give a complete account of the relations between the organelles of two compartments and of the mechanisms by which some degree of order is maintained in the cell as a whole. However, a new breed of scientists, known as molecular cell biologists, have already contributed in some measure to our understanding of several biological phenomena notably interorganelle communication. Take, for example, intracellular membrane transport: it can now be expressed in terms of the sorting, targeting, and transport of protein from the endoplasmic reticulum to another compartment. This volume contains the first ten chapters on the subject of
organelles. The remaining four are in Volume 3, to which sections on organelle disorders and the extracellular matrix have been added.
Study Material Based On NCERT Science Class - IX
Label-free and Multi-parametric Monitoring of Cell-based Assays with Substrate-embedded Sensors
Handbook of Nanophysics
Flow Cytometry and Cell Sorting
Biophysical Labeling Methods in Molecular Biology
Concepts of Biology is designed for the single-semester introduction to biology course for non-science majors, which for many students is their only college-level science course. As such, this course represents an important opportunity for students to develop the necessary knowledge, tools, and skills to make informed decisions as they continue with their lives. Rather than being mired down with facts and vocabulary, the typical non-science major student needs information
presented in a way that is easy to read and understand. Even more importantly, the content should be meaningful. Students do much better when they understand why biology is relevant to their everyday lives. For these reasons, Concepts of Biology is grounded on an evolutionary basis and includes exciting features that highlight careers in the biological sciences and everyday applications of the concepts at hand.We also strive to show the interconnectedness of topics within
this extremely broad discipline. In order to meet the needs of today's instructors and students, we maintain the overall organization and coverage found in most syllabi for this course. A strength of Concepts of Biology is that instructors can customize the book, adapting it to the approach that works best in their classroom. Concepts of Biology also includes an innovative art program that incorporates critical thinking and clicker questions to help students understand--and
apply--key concepts.
Description of the product: • Strictly as per the latest syllabus for Board 2023 Exam. • Includes Questions of the both -Objective & Subjective Types Questions • Chapterwise and Topicwise Revision Notes for in-depth study • Modified & Empowered Mind Maps & Mnemonics(Only PCMB) for quick learning • Unit wise Self -Assessment Tests • Concept videos for blended learning • Previous Years’ Examination Questions and Answers with detailed explanation to facilitate examoriented preparation. • Commonly made error & Answering Tips to aid in exam preparation. • Includes Academically important Questions (AI
The tools of nanodiagnostics, nanotherapy, and nanorobotics are expected to revolutionize the future of medicine, leading to presymptomatic diagnosis of disease, highly effective targeted treatment therapy, and minimum side effects. Handbook of Nanophysics: Nanomedicine and Nanorobotics presents an up-to-date overview of the application of nanotechnology to molecular and biological processes, medical imaging, targeted drug delivery, and cancer treatment. Each peerreviewed chapter contains a broad-based introduction and enhances understanding of the state-of-the-art scientific content through fundamental equations and illustrations, some in color. This volume shows how the materials, tools, and techniques of nanotechnology, such as enzymatic nanolithography, biomimetic approaches, and force spectroscopy, are currently used in biological applications, including living cell biochips, biosensors, protein recognition, and the analysis of
biomolecules. Drawing on emerging toxicology research, it examines the impact and risks of nanomaterials on human health and the environment. Researchers at the forefront of the field cover tissue engineering, diagnostic, drug delivery, and therapeutic applications, including organs derived from nanomaterials, quantum dots and magnetic nanoparticles for imaging, pharmaceutical nanocarriers, targeted magnetic particles and biodegradable nanoparticles for drug delivery,
and cancer treatment using gold nanoparticles. They also explain how cells and skin respond to these nanomaterials. In addition, the book investigates the next generation of nanotechnology research that is focused on nanorobotics and its potential in detecting and destroying cancer cells and detecting and measuring toxic chemicals. It considers the roles nanoheaters, nanomotors, and nanobatteries can play in this new technology. Nanophysics brings together multiple
disciplines to determine the structural, electronic, optical, and thermal behavior of nanomaterials; electrical and thermal conductivity; the forces between nanoscale objects; and the transition between classical and quantum behavior. Facilitating communication across many disciplines, this landmark publication encourages scientists with disparate interests to collaborate on interdisciplinary projects and incorporate the theory and methodology of other areas into their work.
This thesis describes novel substrate embedded physical sensors that can be used to monitor different types of cell-based assays non-invasively and label-free. The sensors described provide integrative information of the cells under study with an adaptable time resolution (ranging from milliseconds to days). This information about the dynamic cell response to chemical, physical or biological stimuli defines a new paradigm in fundamental biomedical research. The author,
Maximilian Oberleitner, describes approaches in which the cells are directly grown on different sensor surfaces (gold-film electrodes, shear wave resonators or dye-doped polymer films). This approach, with the reacting cells in particularly close proximity and contact with the sensor surface, is key to a remarkable sensitivity, opening the way for a variety of new applications. This thesis not only introduces the fundamentals of each approach, but it also describes in great detail
the design principles and elucidates the boundary conditions of the new sensors.
Journal of the National Cancer Institute
Acta Histochemica
Biology
Proceedings of the 11th International Symposium on Olfaction and Taste and of the 27th Japanese Symposium on Taste and Smell Joint Meeting held at Kosei-nenkin Kaikan, Sapporo, Japan, July 12–16, 1993
Volume 2
First Published in 1999. Routledge is an imprint of Taylor & Francis, an informa company.
Cellular lipid droplets (LD) are cellular organelles that can be found in every cell type. Recent research indicates that cellular LD are involved in a large number of cellular metabolic functions, such as lipid metabolism, protection from lipotoxicity, protein storage and degradation, and many more. LD formation is frequently associated with adverse health effects, i.e. alcoholic and non-alcoholic fatty liver disease, diabetes type-2, as well as many cardiovascular disorders. Despite their wide presence, LDs are the least studied and most poorly understood cellular organelles. Typically, LDs are investigated using
fluorescence-based techniques that require staining with exogenous fluorophores. Other techniques, e.g. biochemical assays, require the destruction of cells that prohibit the analysis of living cells. Therefore, in my thesis research I developed a novel compound fast-scanning nonlinear optical microscope equipped with the ability to also acquire Raman spectra at specific image locations. This system allows us to image label-free cellular LD formation in living cells and analyze the composition of single cellular LDs. Images can be acquired at near video-rate (~16 frames/s). Furthermore, the system has the ability to
acquire very large images of tissue of up to 7.5x15 cm2 total area by stitching together scans with dimensions of 1x1 mm2 in less than 1 minute. The system also enables the user to acquire Raman spectra from points of interest in the multiphoton images and provides chemically-specific data from sample volumes as small as 1 femtoliter. In my thesis I used this setup to determine the effects of VLDL lipolysis products on primary rat hepatocytes. By analyzing the Raman spectra and comparing the peak ratios for saturated and unsaturated fatty acid it was determined that the small cellular LD are highly saturated,
while large cellular LDs contain mostly unsaturated lipids. Furthermore, I established a method to determine the specific contribution of each individual fatty acids to a single cellular LD based on non-negative least squares analysis. The calculated quantities for oleic and palmitic acid from 10 individual cellular LDs were compared to results of a gas chromatography (GC) analysis of 2x106 cells. The analysis found that the data obtained by Raman spectroscopy of individual LDs closely resemble GC data of a significantly larger number of LDs.
In this compendium of current studies on olfaction and taste - the most comprehensive yet to appear in this series - the chemical senses are elucidated from points of view ranging from anatomy, electrophysiology, molecular biology (especially chemoreceptor gene cloning), biochemistry, and psychophysics to the latest clinical and technological applications of chemosensory research. Specific topics include the structure and function of the tastebud and olfactory epithelium; the genetics and mechanisms of olfactory and taste transduction; the chemistry and function of flavor compounds; the psychophysics of taste
and olfaction in daily human life; the brain mechanisms of coding, learning, and memory in olfaction and taste; the clinical assessment of taste and olfaction with special reference to aging and disorders; noninvasive measurements of human olfactory and taste responses for therapeutic purposes; artifical sensing devices; chemoreception in aquatic organisms and other species; and chemosensory transduction in insects. With its multidisciplinary approach, this volume will be an invaluable source of information not only for researchers, clinicians, and students but also for technologists in fields such as artificial
sensing, perfumery, brewery, food chemistry, aquafarming, and agriculture.
International Review of Cytology
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