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this organ  as we]I  as response  to various  therapies, IVM  is a powerfu]
optica]  imaging technique that permits continuous  nen-invasive

monitoringofmo1ecu]arandcellu1arprocessesinanintact1Lvingtissue

with t-lO pm  resolution, Tumor  vessels  have tortuous shape, irregular
surface  and  diameter, and  heterogeneous spatia]  distribution. Tumor
blood fiow is oftcn  sluggish  and  static, and  cven  changes  thc dircction ･
over  tlme. Furthermore, some  turnor vessels  laek oxygen  despite well
pcrfusion, As  a  resu]t,  tumers  are  eften  hypoxic and  acidic.  Tumor
vessels  have high vascular  permeability and  tow leukocyte endothelial
interaction, We  found that host stromal  cells significantly  contributed

to the expression  ef  angiogenic  factors such  as vascu[ar  endothelial

growth factor by means  of  ]VM,  nove]  green fluorescence reporter

gene system  and  targeted deletion of  specific  genes, Gene expression

and  physiological functions in tumors  are  spatial[y  and  tempora]ly
heterogeneous, dcpend on  tumor-type  and  organs,  vary  durlng
treatment, and  influence the eenciency  of  various  treatment modalities.
A  better understanding  of tumor-host interaction especially during
tumor  grewth and  response  te treatments sheuld  impreve future tumor
            '
treatmentstrateg]es.
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compartments,  which  are established by epithelia] and  endothe]ia]
ce]lu]ar  sheets.  For these ce]lu]ar  shects  to establish  each  cempartment,

the paraeetlutar pathway between adjacent  celts  must  be sealed  to

prevent the diffUsion ofsolutes, Tightjunctions (TJs) are composed  of
TJ strands,  a  po[ymer ofintegral  rrtembrane  proteins, and  these strands

have bcen theught  to bc direct]y involved in the banier function ofTJs.
Until recently,  however, 1inle was  known of  their constituents.  Set
against  this situation,  recently  we  identified two distinct types of  TJ-
specific  integra] membrane  proteins, occ]udin  and  claudins.  We  are

only  just beginning to understand  the mo]ecular  biology ofTJs,  Here, I
witl  present an  overview  ofour  current  understanding  of  the structure

and  functions ofTJs,  and  discuss the relationship  between TJs and  the

compartmentalizationinmulticellularorganismsinmo]ecularterms.
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 Visualization of  Fluorescent Tumors  ln lntact
AnimalsRobert

 M, Hoennan

University ofCali fornia San Diego

Mouse medels  ofmetastatic  cancer  with  genetically fiuorescent tumor

ce]Is that can  be imaged  in fresh tissue, in situ, as well as externa]ly
have been developed. These models  have opened  many  new

possibllitles including real-time  tumor  progression and  metastasis

studies  on  internal organs  and  rea[-time  drug response  evaluations.  The
green fluerescent protein (GFP) gene, c]oned  ftom bioluminescent
organisms, has new  been introduced into a series ofhuman  and  rodent

cancer  cell lines in vitro  to stably  express  GFP  in vivo  after

transplantation to metastatic rodent  modets.  Techniques were  also

developed for tTansduction of  tumors  by GFP  in vivo.  With  this

fluorescent tool, tuinors and  metastasis  in host organs  can  be imaged
down  to the slngle  cell level. GFP tumers on  the colon,  prostate, breast,
brain, 1iver, Iymph nodes,  lung, pancreas, bone, and  other  ergans  have
a]so  been visua]ized  external]y,  tmpnscutaneous]y by quantitative
whole-body  fluorcscence imaging. Real-time angiogenesis has atso
becn imagcd and  quantified using  GFP  techno[egy, The GFP
technology  cnables  a  fundamental advance  in the visuatization  of

tumor  growih  and  metastasis  in Fea[  time  in vivo.

Methods for Detection of Apoptosis in Cells and  Tissues

Mark  C, Willingham

DepartmentofPatho]ogy,WakeForestUniversityScheoIofMedicine,
Winston-Sa[em, NC  USA

Cell death through  apoptosis is a process of central  importance in
mammalian  develepmcnt and  severa[  pathologic conditions,  including
neurodegenerative  diseases and  neop]asia.  The past decade has seen  a

rapidexpansionofknowledgeconcerningthebiochemica[mechanisms

that mediate  apoptosis  in ceils, A  fundarnental cornponent  of  the

apoptotic  process ls the activation  of  intracellular caspases  within  the

cytop[asm  efcells, the preteolytic activity ofwhich  ]ead te the multip]e
morpho[ogic  and  biochemical features seen  in apoptotic  cel[s.

Distinguishing apoptosis  from necrotic  cet] death is vital to the
understanding  of  pathelogic and  deve]epmental processes involying
ce]l death. Methods for detecting apoptotic  ee[ls  origina]ly  relied  on

morphologic  changes,  as  well  as the detection ofbreakdown  ofce[lutar

DNA,  through methods  such  as  agarose  gel fragmentatien assays,  and

DNA  fragment end-labeling  Ln situ mcthods  (ISNT and  TUNEL).
Many  ofthese  assays  are  difficult to interpret in intact ce]ls or  tissues.
Recently, assays  more  specific  to the biochemical mechanisms  in

apoptosis  have been developed, including in situ methods  that detect
novel nee-epitopes in proteins that are substrates of active caspases.
Such in situ immunocytochemical assays,  utitizing  commercially

available  antibodles,  offer  great promise for improving  specificity  of

detection of apoptotie  cells in both isolated cells and  in inta¢ t tlssue
sectLons.
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 claudin  family: A  key player in the barrier fu nction  in

multiceltutarorganisms

Sheichiro Tsukita

Dept. Cell Bio[., Kyoto Univ. Fac. Med,, Kyoto, Japan

Multicellular organisms  contain  varieus  compositionally  distinct fluid

The study  of  transcription molecvtes  of bcl-2 in human
endometrium,  using  real-time  Southwestern method

Yoshinori Otuki, Zhonglian  Li

Department ofAnatomy  and  Biology, Osaka Medical Collegc, Japan

Bcl-2 has bcen extensively  characterized  as  an  inhibitor of  apoptosis.

We  have shown  that there is a  close  re]atienship  between the

expression  of  Bcl-2 and  appearance  of  apeptosis  in normal  human
uterine  endometrium.  To  elucidate  how  bcl-2 is transcriptionaliy

regulated  in the gtandular cel[s  of  endometrium,  wc  obscrved  the
immunohistochemical staining pattern for ATF-1,  CREB-1, Brn-3a,
Spl, Sp31 and  WTI  that have been implieated in regulation  of  bcl-2
transcription in various  celt lines. We  found that most  of  these
molecutes  were  expressed  in both the glandular and  stromal  cel]s,

Therefore, the results  are  not  definitely indicatiye concerning  the
transcriptional effect  ofthese  molecules  on  bcl-2 in the endometrium.

Nextweemployedatechniquecalledbiomolecularinteractionanalysis
(BIACORE) to measure  ifany one  ofthese  transcription factors binds
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thelr respective  motifs  in the bet-2 promoter, Our results  showed  that
ATF-1,  CREB-1, ER, Spl, and  Sp3 do not  specifically  bound to their

respective  oligo  domains from the bcl-2 promoter, However, specific
bindings were  observed  for some  ofthe  AP-1 facters, i.e., cjun,  and  c-

fos, and  ATF-1. Further experiments  showed  that an  active  ERE  exists

in cjun  promoter. The present results  indicate that BIACORE
technique is a powerful teol in screening  candidate  transcription

factors, We  suggest that AP-1 transcription factors such  as c-Jun  play
an  important role  in transcriptional regulation  of  bcl-2, and  the

expression  ofc-J  un  is controlled  by estrogen  receptor  in normal  human
uterineendometrium.
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 analysis  efmale  germ cetl apoptosis  in mice

Takehiko KQj i

Department ofHistology  and  Cel1 BioLogy, Nagasaki University
School efMedicine

Less of  germ cells  is very  common  during various  stages  of

mammalian  spermatogenesis.  Although cell death, particularly
apoptosis,  has been implicated in the ]oss, our  understanding  of  the
meehanism  underLying  germ cell death is stilt enly limited, When  we

examined  the frequency ofdegenerating  germ cells  in normal  testes of

feta[, neonatat  and  adult  mice  by electren  microscopy  and  TUNEL
staining,  two  peaks of  the number  of  apoptotic  germ cells, i,e, at 13
days of  gestation and  10-13 days after  birth, were  observed,

Thereafter, the occurrence  ofgerm  cell apoptesis  was  near]y  constant,

but mostly  restricted  to the stage  XI to XIT. Very interestingly, we

found a significant  number  of  degenerating germ cells  ef  necrotic

nature  around  blrth. As a  pessible candidate  ef  apoptosis  inducers,
we  focused on  the involvement of  Fas and  Fas ligand (FasL) in
normal  adv[t  testis. However, our  in situ hybridization and

immunohistochemical study  failed to find any  significant  spatial ancl

temporal connections  among  TUNEL-,  Fas- and  FasL-positlve celts.
On  the other  hand, when  we  analyzed  a  torsion model  ofmouse  testis,
which  was  reperfused  after  1 hr-ischemia, we  found that  the  induction
ofgerm  ce]1 apoptosis  was  strictly dependent upon  the Fas system,  The
similar  association  of  germ ccLl apoptesis  with  the Fas system  was

found in damaged testes treated with  a high dose of  environmental

estrogeniccompoundssuchasdiethy1stiLbestro]andbisphenolA.More

complicatedly,  however, in an  experirnental  cryptorchidism  model,  the

germ cell apoptesis  seemed  to be associated  with  an  elevated  tevet of
Bcl-2 and  Bax, but not  with  the expressien  of  Fas and  FasL.
Furthermore, in any  cases  including normal  neonatal  and  adult

spermatogenesis,  Bax redistribution  was  a]ways  accornpanied  with

TUNEL-positive cetLs. Th ¢ se  histochemical resuLts  indicate that a  set

ofdi fferent molecular  pathways may  be triggered to induee ma]e  germ
celtapoptosisclependinguponthephysiologica1andpathelogicalstates

ofgerm  cells.

FLICA  towards  individual caspases  is provided by the peptide
sequence  of  amino  acids.  FLISP  are  5(6)-earboxyfluoresceinyl-L-

phenytalanylchloromethyl ketone (FFCK) or  5(6)-
carbexyfluoresceiny]-L-leucy[ch]oromethy]  ketone (FLCK), the

reagents  that specifically  tag active  centers  of  the chymotrypsin-[ike

enzymes  that cleave  at Phe (FFCK) or  Leu (FLCK) site. Both FLICA
and  FLISP bind to the active  centers  with  1:1 stoichiometry.  Exposure
of  live cel]s to FLICA  or  FLISP led to uptake  of  these ]igands and

binding to activatcd  caspascs  and  Sler proteases. The  FLICA  and

FLISP-reactive proteins can  be identified on  Lmmmunoblots. The
FFCK-  and  FLCK-reactive proteins were  of  similar  molecular  weight
-S8

 and  
--56

 kD, respectiveLy.  The FLICA  or  FLISP Labeled cells  had
characteristic  features of  apeptosis.  Activation of  caspases  appears  to

be upstream  of  aetivation  of  FLrSP-reactive sites. Detection of

caspases  or Ser proteases activation by FLICA  or FLISP  can be
combined  with  other  markers  of  apoptosis  or  eell  cycle  for
mu]tiparametric  analysis  by fiow  er  ]aser scanning  cyternetry.  Caspase
inhibitors FL[CA  arrest the process of apoptosis preventing cell
disintegration. They can  be used,  thus, in the stathmo-apoptotlc  assay

te obtain cumulative  apoptotic index over  long period of  time and

estimate  the rate efcell  entry  to apoptosis  (cel1 death rate).
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 Transcription in Real Time  in Living Celts

Gorden L, Hager, Dawn  Walker,  Jim  McNaLly,  and  Matthias Becker

Lab of  Receptor Bio[ogy &  Gene Expression, Nationa] Cancer
[nstitute, NIH, Bethesda, MD  20892-5055 USA

Activation of  transcription in eucaryotic  systems  is associatcd  in
current  models  with  the formation of  a stab]e  preinitiation complex.
We  previeusly reported  the direct observation  of  steroid receptor

binding to a  tandem  array  of  the mouse  mammary  tumor  virus

(MMTV) promoter in living cells. Through  the use  of photobleaching
techniques, we  unexpectedly  found that the glucocorticold receptor

(GR) exchangcs  rapidly  with  regulatery  e]ements  in the continued

presence of  Ligand [Science 287: 1262 (2000)]. Uslng fluorescence
recovery  after photobleaching (FRAP) we  have now  examined  the

dynamic behavior of  scyeral  green fluorescence protcin (GFP) tagged
transcription lacters at the MMTV  tandem  array.  The glucocorticoid
receptor  interacting protein 1 (GRIP1) exhibits  a  halfmaximal time for
fluorcsccnt rccovery  <tR) of  5 sec.,  the  same  rapid  exchange  as

observed  for GR. In contrast,  the large subunit  of  RNA  po]ymerase 11

(RPBI) shows  a  very  slow  exchange,  requiring  thirteen minutes  for
complete  fluorescence recovery.  The quantification ofcells  showing  a

GFP-RPBI  fluorcscent array  at different time peints after hormone
treatment revea]ed  that transcriptienal activation  of  the MMTV  is a
very  rapid and  transient process, with  maximum  pol 1l loading between
15 and 30 minutes.  This study  is the first report  on the dynamic
behavior RNA  polymerase 1L at an  actuai  site oftranscription  in living
cells. Our findings lndicate that the formation ofinitiation  complexes  is
a  highty dynamic process.

MS3-4Useoffluorochrome-labeledinhibitorsofcaspasesandserine(Ser)

proteases te detect in situ  actiyation  of  these enzymes  during
apoptesis

Zbigniew Parzynkiewicz, Jerzy Grabarek

Brander Cancer Research Institute at NYMC,  Valhalla, NY  10593.

Cysteine proteases (caspases) and  serine  (Sler) proteases are  both

involved in protein degradation during apoptosis.  The objective  of  this

study  was  to deve]op convenient  assays  to monitor  activation  of  these

enzymes,  We  app]ied fluorochrome labe]ed inhibitors of caspases

(FL[CA) and  of  Ser proteases (FLISP) as  aennity  labels of  active

centers  of  these enzymes.  The FLICA  ligands are  fluorescein er

sulforhodamine  coniugated  peptide-fluoromethyl ketones that

covalently bind to enzymatlc  centers  of  caspases.  The specificity of

MS4-2Visu]aization

 ef  PKC  targeting in living cells  and  brain

NaoakiSaito

Laboratory of  Molecular Phamiacology, Biosignal Research Center,
Kobe University

Protein kinase C (PKC) consisting  of mu[tipte  subtypes plays an
important role  in various  cellular  signal  transductions. It is important to
identify the individual function ofeach  PKC  subtype  for understanding
the complicated  reles  of  pretein kinase C  in varlous  signaling

pathways. Studies for the specific  subce[]uLar  ]ocalization of  each

subtypes  has been censidered  to be one  ofthe  most  attractive ways  to
know  the individual reLe  of PKC  subtypes, Activation of  PKC,
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