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the advances and technical improvements of x ray imaging techniques taking advantage of x ray focussing optics
and high intensity synchrotron sources nowadays allow for  the use of  x  rays to probe the cellular  nanoscale
importantly x rays permit thick samples to be imaged without sectioning or slicing in this work two macromolecules
namely keratin intermediate filament if  proteins and dna both essential  components of cells were studied by x ray
techniques keratin if proteins make up an integral part of the cytoskeleton of epithelial cells and form a dense
intracellular network of bundles this network is built  from monomers in a hierarchical fashion thus the keratin
structure formation spans a large range of length scales from a few nanometres monomers to micrometres networks
here keratin  was studied at  three different  scales  i  filaments ii  bundles and iii  networks solution small  angle x  ray
scattering revealed distinct structural  and organisational  characteristics of  these highly charged polyelectrolyte
filaments such as increasing radius with increasing salt concentration and spatial accumulation of ions depending on
the salt concentration the results are quantified by employing advanced modelling of keratin ifs by a core cylinder fl
anked with gaussian chains scanning micro diffraction was used to study keratin at the bundle scale very different
morphologies  of  keratin  bundles  were  observed  at  different  salt  conditions  at  the  network  scale  new  imaging
approaches and analyses were applied to the study of whole cells ptychography and scanning x ray nano diffraction
imaging were performed on the same cells allowing for high resolution in real and reciprocal space thereby revealing
the internal structure of these networks by using a fitting routine based on simulations of ifs packed on a hexagonal
lattice the radius of each fi lament and distance between fi laments were retrieved in mammalian cells each nucleus
contains 2 nm thick dna double helices with a total length of about 2 m the dna strands are packed in a highly
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hierarchical manner into individual chromosomes dna was studied in intact cells by visible light microscopy and
scanning  x  ray  nano  diffraction  unveiling  the  compaction  und  decompaction  of  dna  during  the  cell  cycle  thus  we
obtained information on the aggregation state of the nuclear dna at a real space resolution on the order of few
hundreds nm to exploit to the reciprocal space information individual diffraction patterns were analysed according to
a generalised porod s law at a resolution down to 10 nm we were able to distinguish nucleoli heterochromatin and
euchromatin in the nuclei and follow the compaction and decompaction during the cell division cycle

this book evaluates the ability of ad hoc and cellular communication to enable cross traffic assistance at intersections
potential issues like non line of sight nlos reception with ad hoc and limited capacity higher latency and costs with
cellular  technology  are  investigated  in  two  individual  evaluations  a  method  for  efficient  information  delivery  via
cellular  systems  and  an  inter  vehicle  nlos  radio  propagation  model  are  proposed  finally  the  suitability  of  both
technologies  is  compared

this book is the culmination of three decades of accumulated experience in teaching biotechnology professionals it
distills  the  fundamental  principles  and  essential  knowledge  of  cell  culture  processes  from  across  many  different
disciplines  and  presents  them  in  a  series  of  easy  to  follow  comprehensive  chapters  practicality  including
technological advances and best practices is emphasized this second edition consists of major updates to all relevant
topics contained within this work the previous edition has been successfully used in training courses on cell culture
bioprocessing over the past seven years the format of the book is well suited to fast paced learning such as is found
in the intensive short course since the key take home messages are prominently highlighted in panels the book is
also well suited to act as a reference guide for experienced industrial practitioners of mammalian cell cultivation for
the production of biologics

this  volume  contains  papers  that  were  presented  and  discussed  at  the  1996  interna  tional  symposium  on
programmed cell death which was held in the shanghai science center of the chinese academy of sciences on
september 8 12 1996 apoptosis has attracted great attention in the past several years this is reflected in part by the
exponential  increase  in  the  number  of  papers  published  on  the  subject  while  several  major  scientific  conferences
have  been  held  in  recent  years  this  meeting  repre  sents  the  first  major  international  scientific  meeting  on
programmed cell death held in asia where fast economic growth promises a bright future for both basic and applied
re search in biomedical sciences we organized the meeting with the belief that such a gath ering would foster a
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closer interaction between scientists from the west and those in asia research on programmed cell  death has
expanded so extensively that no one meet ing can cover all the important subjects related to apoptosis the shanghai
meeting fo cused on several key areas ranging from well established ones such as cell death in the immune system
to emerging ones such as  the role  ofecm in  regulating cell  fate  specifi  cally  the subjects  presented and discussed
included programmed cell death during devel opment the regulation and biochemical mechanisms of lymphocyte
apoptosis the involvement of extracellular matrix and its remodeling in programmed cell death genes that cause or
prevent cell death and the application of apoptosis toward cancer therapy

exam board  aqa  level  gcse  grade  9  1  subject  combined  science  trilogy  first  teaching  september  2016 first  exams
june 2018 suitable for the 2020 autumn and 2021 summer exams
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