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SOMAL CHANGES DETECTED BY COMPARATIVE GENOMIC |
_IZATION IN ADVANCED STAGE MALIGNANT MELANOMAS
SA" ADAM MARGIT BALAZS', AGNES BEGANY JANOS HUNYADI

AND ROZA ADANY

riment of Hygiene and Epidemiology, Department of Dermatology,
Iniversity Medical School of Debrecen, Debrecen, Hungary

Y allgnant melanoma is a potential fatal form of skin cancer, whose

'smg in many regions of the world. It is assumed, like other solid

a progress towards metastatic disease through accumulation of

tic - aberrations. The aim of our study was to identify genomic

erlying the rapid progression and the aggressive bhehaviour of the

efpfe we used comparative genomic hybridization (CGH) to screen

number alterations in 15 primary and 8 metastatic tumors. Our

nsistent with previous chromosome aberrations detected by

»anding studies, demonstarting frequent alterations of chromosomes

'd 10. However other genetic changes (e.g. repeated gain of
oh"_l_g 8q recurrant high level amplification of chromosome 1p, deletion at

re also identified. Some of these regions were previously not detected by

onal cytogenetic analysis. The underrepresentation of chromosome 9p21

" re characteristic for both primary and metastatic tumors. The most
resented region region was 6p, 60% of primary and 63% of
:showed this alteration by CGH. Four primary and two metastatic
'Qlftr_andom gains on chromosme 1q, 6p, 7p and 8q. Distinct high -
'egions were found on 1p13, 1p21-pter, 4q11-q12, 7p12-p13,
d q21-qter, these loci may cover oncogenes which are important in
ression and metastatsis formation. The progression of primary
; was also studied in two patients. Beside common genetic
ndicative for the clonal origin of the primary and metastatic
ons were also detected in both cases. Further analysis of
DNA losses and gains could help to identify genetic markers,
Ip to predict the aggressiveness of this neoplasm. '
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COMPARISON OF APOPTOSIS AS DETECTED BY ANNEXIN-V AND
FLUORESCEIN - DIACETATE
D. BARTKOWIAK, H. BAUST, E.M. ROTTINGER
Abteilung flr Stahlentherapie der Universitatsklinik
Robert-Koch Str. 6; 89081 Ulm: '
Tel._: 0731 502 4965; Fax: 0731 502 4969:
e-mail: detlef.bartkowiak@medizin.uni-uim .d,e

Apoptosis was induced in HL-60 cells b iati

y radiation,
overcowded c_:ulture. Cells were stained with propidium-io
(ANV) according to the manufacturer's prescriptions. In parallel, Pl was com

with nanomolar centrations of fluorescein- diacetate (FDA), resulting in stg

iqorescence without the necessity to remove excess reagent.Fo d
sideward scatter and the two fluorescence signals were acqi;iretdwat:
cytometry. In fl—decade log-plots both staining procedures were able to di "
three populations: vital (PI-/ ANV+; PI DA
dead (_PI+/ANV+; PI+/FDA-). The proportions of these three populations
essentially the same with both staining procedures. Also with respect t
morphology as detected by lightscatter,the three pdpulations werp I'k0
suggests that (1) an arrest in FDA metabolism by
alterations that are detected by ANV,
the cell membrane, or (2) ANV detected membrane alt
by an arrest in membrane transport of FDA.

topote-can, ara-
dide (PI)/ Anne

-[FDA+),apoptotic PI-/ANV+;PI-/FDA-)

_ . igs accompanied by thi
I.e. externalization of phosphatidylseri
erations are accompar

13

RISIERUNG DER ZUSAMMENSETZUNG VON PHYTO-
OPULATIONEN MIT HILFE DER DURCHFLUBZYTOMETRIE

ER 2, A. MEISTER °, E. PFUNDEL *, C. WILHELM 2

Botanik, 55099 Universitat Mainz, 2 |Institut fiir Botanik, 04103
3 Institut fir Pflanzengenetik und Kulturpflanzenforschung,
n, 4 Lehrstuhl fir Botanik 1l, 97082 Universitat Wiirzburg

'von Phytoplanktonpopulationen im Freiland (Sulwasser) wird
sseriiberwachung routinemaRig meistens der Chlorophyll a-
durch mikroskopische Untersuchungen erganzt. Da letztere sehr
rhebliche Fehlerquellen bergen und qualifiziertes Personal ..
as. Bestreben, einfachere Methoden zur Erfassung der -
i entwickeln. Aufer den lipophilen Carotinoiden und dem ...
einigen Phytoplankton-Gruppen hydrophile Phycobiliprotein-
ine bieten sich wegen ihrer fluoreszierenden Eigenschaften als
e DurchfluBzytometrie an.

on-Reinkulturen aus 5 Gruppen wurden Fluoreszenz-
) 514 nm Anregung aufgenommen. Es konnten 4
enzmaxima beobachtet werden: ~585 nm {Phycoerythrin
nm (Phycoerythrin Cryptomonas), ~650 nm (Phycocyanin
0.nm (Chlorophyll a). Im Anschlu®? wurden die gleichen
14 nm Anregung - im DurchfluBzytometer uniersucht, wobei
ie Vorwartsstreuung gemessen wurden.
ten-Arten mit unterschiedlichen Emissionsspektren sehr gut
ie” auch diverse Mischungen der Reinkulturen deutlich
zu. den Spekiren die Signalgrofie pro Partikel und ‘ein
srfiigung standen, ergab auch ein guter Teil der Spezies mit -
distinkte Punktehaufen. Bei unbehandelten Freilandproben
AThlringen) konnten einzelne Spezies {Cryptomonas,
Zytometerdaten mit den Referenzen aus dem Labor zur
len. Durch Sortieren und anschliekendes Mikroskopieren
g bestafigt.
. Anregungswellenlange nicht direkt das Chlorophyll a anregt,
denen Chlorophyll a-Fluoreszenzen auch nicht als Maf} fir den
alt dienen. Die Methode kénnte durch eine zusatzliche direkte
rophyll a (2.Laser) optimiert werden. Dabei wirde gleichzeitig eine
hycobilin-freier  Spezies mit  unterschiedlichen  Chlorophyll  a-
ren unterscheidbar.

A

G

bi

g
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UORESCENCE IMAGE CYTOMETRY
THE COMET ASSAY TO STUDY CoLb DNA REPAIR IN RS

B-LYMPHOBLASTS AND IDENTIFICATION OF PERITONEAL
MACROPHAGES AFTER UV-A IRRADIATION

C. Bock, H. DITTMAR, A. DUBE, P.K. GUPTA AND K.O. GREULICH

Institut fir Molekulare Biotechnologie, Beutenbergstr. 11,
D-07745 Jena, Tel./Fax:**49.3641.656405/1 0

UVA-light (320 nm-400 nm}) is known to cause indirectly DNA damage in biologi
cells, such as alkali-labile sites and single strand breaks.

The comet assay is a sensitive and rapid method for detection of DNA sin
strand breaks in individual cells, based on migration of DNA molecules in
electric field. When DNA single strand breaks are induced, e.g. by UV-A radiatid
the short molecules migrate faster than the unfragmented DNA. After fluorescen
staining the nuclei has the appearence of a comet, with a head and a tail, the
the fragmentated DNA molcules move into the tail region.

KER,"WOI:F.G;AN.G ROLF, CHRISTIAN STREFFER
trahlenbiologie, Uniklinikum Essen, Hufelandstr.55

currently one of the most important tools for the
e cells and cellutar constituents. To obtain reliable dgta, h'|gh
ve to be analyzed due to the large variability of the biological

, evaluation errors of the investigator. As a consequence the
omated cell analysis is useful and has been considerably

nt for x,y and z-positioning is required to provide automatic
reas than one microscope field. Sometimes even more
éna!yzed in order to gather enough data. Thi_s makes
ry, 'which can be a non-trivial task, e§pec|aliy for
systems. Recently, we developed a special analogue
sed on image content information. The total focusing

nd the unit was tested successfully with different kinds
The comet assay has been applied to investigate UV-A radiation (365

induced DNA damage a human B-lymphoblast cell line as well as the temperatu
dependence from 4° C to 44° C of DNA repair. Unexpextedly similarly effic
DNA repair kinetics was found at all temperatures below 37° C, particularly in fl
coldat4° C.

Furthermore the comet assay has been -adapted to identify peritone
macrophages within a heterogenous mixture of peritoneal exudate cells. For t
purpose, the comet assay was combined with fluorescence MiCroscopic inspecti
of nuclei shape. The macrophages could be selected by their typical size af
shape of their nuclei during fluorescence microscopy. The tidious separation
macrophages before studies on DNA damage is no longer necessary. As
application, UV-A sensitivity of reseident and stimulated macrophages w
studied. The resident macrophages were more sensitive to UV-A radiation th
the stimulat nes. But DNA repair of these lesions is processed by the san

time course for both cell types.

ent an automated analysis system, which is based on
and needs minimal human interaction. To enhance
ntroduced parallel processing of data und(_ar Windows
ily consists of three parallel software tasks dlstrlbuteq to
omponents. The searching and grabbing part (running
are unit), the so-called image stack (within the memory of
jon and analysis task (running on the host CF"Q). _

je pre-processing, segmentation, feature classification and
roduced and discussed. _
isent some results of automated comet assay analysis
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ASSESSMENT OF VIABILITY OF MICROORGANISMS
EMPLYING FLUORESCENT TECHNIQUES

P. BREEUWER AND T. ABEE

Laboratory of Food Microbiology, Department of Food Technology and Nutritional

. Sciences, Wageningen University and Research Centre, Bomenweg 2, 6703 HD,
Wageningen, The Netherlands.

E-mail: pieter.breeuwer@micro.fdsci.wau.nl

THREE-DIMENSIONAL RECONSTRUCTION OF INTERPHASE CHROMOSOME
DoMAINS TOPOLOGY WITH LASER SCANNING MICROSCOPY AND IMAGE
ANALYSIS _
WILFRIED BOCKER, THOMAS RADTKE, CHRISTIAN STREFFER
Institut fir Med. Strahlenbiologie, Uniklinikum Essen, Hufelandstr.55
During the past decade 3-dimensional image processing . h'é,s_"__:.._become an
important key component in biological research mainly due .to.two different

developments. The first is based on an optical instrument, the so-called confocal
laser scannlng microscope allowing optical sectlonlng of the biol g[cai_=_speclmen

iability assessment of microorganisms is relevant for a wide variety of applications in
e food industry, including evaluation of inactivation treatments, and quality
ssessment of starter cultures for beer, wine, and yoghurt production. Viable cells can
e defined as those cells which are capable of performing all cell functions necessary
r survival under given conditions. The elementary requirements for viable
icroorganisms to survive are: (i) an intact cytoplasmic (plasma) membrane which
functions as a barrier between the cytoplasm and the extracellular environment,
(i} DNA transcription, and RNA translation, (iii) generation of energy for maintenance
.of cell metabolism, biosynthesis of proteins, nucleic acids, polysaccharides, and other
cell components, and, eventually, (iv) growth and multiplication.

Usually, the ability of cells to reproduce is considered as the benchmark method
for determination of viability, and this is most commonly determined by the plate count
.method. The time needed to form visible colonies, however, is relatively long.
Moreover, microorganisms which do not form colonies, because they are dead,
ssublethally damaged, viable but non-culturable, dormant, inactive, etc., are not counted.
_Therefore, there is an increasing interest in the development of rapid methods for the
.determination of cell viability. Parameters other than reproduction which can be
-exploited to determine the viability of microorganisms are membrane integrity, changes
n cell morphology, presence of enzyme activities, respiration, membrane potential, and
he intracellular pH (pH;,). In this study, the pH;, of yeasts and lactic acid bacteria were
determined using pH dependent probes such as carboxyfluorescein (cF) and 5-(and-6)-
. carboxyfluorescein succinimidyl ester (cFSE). These probes can be taken up by the
ells in the form of non-flucrescent diacetate esters, which are subsequently hydrolyzed
y_esterases to the fluorescent form in the cytoplasm. In this way the effect of
nvironmental stress conditions and antimicrobial compounds on the pH;, of
microorganisms could rapidly be determined. In particular, our work is focused on
measuring the pH;, of Saccharomyces cerevisiae using fluorescence ratio imaging
microscopy (FRIM). This technique allows analysis of individual yeast cells with high

patial and temporal resolution.

possible to investigate the 3- dimensional biological framewo
nuclei .

Image acquisition with confocal laser scanning microscopy must
limits of resolution along and across the optical axis. Although Iat esoiu’uon is
about 0.7 times better than in nonconfocal arrangements, axial resolution is more
than 3- 4 times poorer than that of the lateral (depending on the plnhole 3|ze) For
3D reconstruction it is desirable to improve axial resolution in, order to provide
nearly identical image information across the 3 dimensional spemmen space. This
presentation will give an overview of some of the most popular restoratlon and
deblurring algorithms used in 3D image microscopy.

After 3D image restoration, segmentation of certain detalls of the ceii structure is
usually the next step in image processing. Different kinds of algonthms for the
segmentation of chromosome territories in interphase ce]l nuclei will also be
presented. '
The segmented image regions provided the basis for chm 03
reconstruction as well as for regional localization for sub'
measurements. As a result the chromatin density within
domains as well as some terminal DNA sequences (telomer
measured.

) could be
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INTERAKTION VON REZEPTOR-TYROSIN-KINASEN (RTK) Aus DER EGFR-
FAMILIE BEI UROTHELIALEN TUMORZELLEN
GERO BROCKHOFF, STEPHAN KIEBLING, RUTH KNUOCHEL
Institut flr Pathologie, Universitat Regensburg

Aus der Familie des Epidermalen-Wachstumsfaktor-Rezeptors (EGFR) sind
wenigstens  vier Mitglieder von ' Rezeptor-Tyrosin-Kinasen (RTK) mit
unterschiedlicher Ligand-Bindungsspezifitat beschrieben, die ein definiertes
Expressionsmuster auf normalem, nicht transformiertem Urothel zeigen. Bei
urothelialen Tumoren hingegen findet man haufig eine Uberexpression eines
Rezeptortyps bzw. eine abnorme und diffuse (Ko-)Expression von RTK (3), die
offensichtlich das tumorbiologische Wachstumsverhalten regulieren.

Die zellphysiologische Reaktion nach Ligand-Stimulation der RTK ist von der

Interaktion von Rezeptoren aus der EGFR-Familie {Ausbildung von Rezeptor-Homo-
bzw Heterodimeren) und den nachfolgenden Ereignissen abhéngig.

Anhand eines in vitro Modells verschieden differenzierter Urothelkarzinomzellinien
(J82 / RT4) wurde die Koexpression verschiedener RTK aus der EGFR-Familie
fluBzytometrisch quantifiziert (1,2) und die spezifische Rezeptor-Internalisierung
nach Ligand-Stimulation durch EGF bzw. Heregulin erfalt. Zur Untersuchung der
Rezeptor-Interaktionen wurden Fluoreszenz-Resonanz-Energie-Transfer
Experimente (FRET) mit Phycoerythrin (R-PE) als Donor- und Cyanin-5 (Cy5) als
Akzeptorfarbstoff durchgefiihrt. Eine Rezeptor-Kreuzaktivierung wurde durch
proteinchemische Analysen untersucht.

Die Daten zeigen, daf die mitogene Stimulation der Tumorzellen durch einen
Rezeptor-spezifischen Liganden vom Verhiltnis der Rezeptor-Koexpression
abhéngig ist und daR der erbB2-Rezeptor eine Schlisselrolle fir die
Signaltransduktion tber die Zellmembran zu spielen scheint. Dieser Rezeptor spielt
offensichtlich eine Mittlerrolle fir die Ausbildung verschiedener Rezeptor-Aggregate
innerhalb der EGFR-Familie. :

Literatur: ' :

1) Brockhoff G, Hofstadter F, Kniichel R; Flow cytometric detection and quantitation of
the in comparison to Scatchard analysis in human bladder carcinoma cell lines.
Cytometry 17:73-85, 1994

2) Brockhoff G, Wieland W, Hofstadter F, Kniichel R: Evaluation of flow-cytometric

- three-parameter DNA-staining to quantify EGFR content in human bladder
carcinomas. Virch Arch, 432:77-84, 1998 ,
- 3) Chow NH, Liu HS, Chan SH, Su, IJ: Expression patterns of erbB receptor family
in normal urothelium and transitional cell carcinoma. Virch Arch 430:461-4686,
1997 '
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ANALYSING GENOMES BY FISH:
THE IMPACT OF THE HUMAN GENOME PROJECT.
NIGEL P. CARTER

The Sanger Centre, Wellcome Trust Genome Campus, Hinxton, Cambridge, CB 1
018A, UK

FISH, using chromosome paints and specific DNA Iibfary clones hybridised to

cytogenetic material, is now fully established as key methodology in the analysis of

genomes and their rearrangements. However, recent acceleration in the progress
of the Human Genome Project 7?7 future for genome analysis. . ‘
The plan to determine the complete human sequence map by an international

collaborative effort was outlined during 1995. The agreed aim is o produce the

sequence chromosome by chromosome. This ensures that useful material is

produced in an essentially complete form from the very first year of the programme.
it also provides the optimal way to co-ordinate international col[abc_)ratlon
incorporating the efforts of both large and small groups, with all efforts positioned
as far as possible on a publicly available map.

The Sanger Centre is currently funded by the Wellcome Trust to sequence at least
1,000 Mb of the human genome by 2005. The strategy proposed is to construct a
map with fully integrated levels of increasing resolution, from the_ framework map _to
the minimally overlapping set of bacterial clones for sequencing. Each papteflal
clone is subjected fo shot sequence analysis followed by several rounds of finishing

. to yield a product that is 99.99% accurate.

In this presentation, 1 will review how FISH has been usefu_l in the analysis_ of
genomes and their rearrangements and how it is integrated into the sequencing
effort of the Sanger Centre. | will highlight the uses of flow sorted chromosom_es,
digital microscopy and multi-colour FISH and describe how th(_a emerging
methodologies of microsphere assays, DNA array technology and matrix CGH may
affect molecular cytogenetics in the future.
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PROPIDIUM IODIDE IS A BETTER DNA STAIN THEN TO-PRO-3 IoDIDE WHEN
USED FOR FOUR COLOUR MULTIPARAMETER DNA FLOW CYTOMETRY.,

WILLEM E. CORVER, LOUISE A. KOOPMAN, GERT JAN FLEUREN,
AND CEES J. CORNELISSE,
Leiden University Medical Centre, Leiden, The Netherlands

TO-PRO-3 lodide has recently been introduced as a novel DNA stain suitable for
flow cytometers with an Helium-Neon or red-diode laser excitation facility. We
compared TO-PRO-3 lodide (TP3) and Propidium lodide (Pf) for four colour
multiparameter flow cytometry of human solid tumours using a FACScalibur flow
cytometer, equipped with the Argon-ion laser (488 nm) and a red-diode laser {633
nm).

Firstly, the effect of a broad range of different Pl and TP3 concentrations on the
coefficient of variation (CV) and stoichiometry of the DNA histograms was studied
using paraformaldehyde fixed lysolecithin  permeabilized peripheral  blood
lymphocytes (PBL), SIHA and HELA cervical cancer cells. Then, the optimal DNA
stain was applied to freshly isolated cells from human cervical cancers, which were
also stained for three cellular antigens (two surface and one cytoplasmic or one
surface and cytoplasmic). ' ‘
Overall, Pl gave better CV's then TP3. The optimal concentration of PI ranged
between 50 to 100 uM for all cell lineage tested. CV’s were 1.76 +/- 0.02 (PBL), 3.16
+/- 0.014 (HELA) and 2.50 +/- 0.02 (SIHA). The optimal concentration of TP3 was
2.0 pM for PBL’s CV's were (CV = 2.58 +/- 0.07), and was 0.25 pM (CV = 5.16 +/-
0.28) and 0.5 pM (CV = 3.96 +/- 0.18) for HELA and SIHA cells, respectively, A

negligible difference was found between the stoichiometry of the DNA histograms
from optimal Pl and TP3 stained HELA and SIHA cells. A final concentration of 100
MM Pl gave the best results and was successfully applied to fresh tumour cell
suspensions stained for HLA expression {APC fluorescence), keratin expression (R- i

PE fluorescence), CD45 (FITC fluorescence) or vimentin (FITC flucrescence) and
‘DNA.

We conclude that Pl is a superior DNA stain compared to TP3, giving better C\’s
and comparable G,M/G, ratio's, when applied to PF fixed and lysolecithin
permeabilized human cervical cancer cells and PBL stained for DNA. Low CV’s are
of importance for the study of intra-tumour phenotypic heterogeneity, especially in
cases with closely related muitiple DNA stem lines or in cases with a DNA index
close to 1.0. Four colour high resolution multiparameter DNA flow cytometry can be
performed using a FACScalibur and P! as DNA stain and FITC, R-PE and APC as
-reporter molecules. '
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SYNCHRONOUS RELEASE OF GAMMA RADIATION-INDUCED G PHASE
ARREST BY CAFFEINE WITHOUT APPARENT APOPTOSIS OR NECROSIS

H. A. CRISSMAN, J. G. VALDEZ, A. M. BARRASSO AND J. A. D'ANNA
- Los Alamos National Laboratory, Life Sciences Division,
Los Alamos, New Mexico 87544, USA

Treatment of asynchronous Hela cells and normal, human fibroblast (HSF) cells,
with caffeine immediately following gamma irradiation attenuates the arrest at the G,
phase checkpoint. Previously we showed that similar treatment of HelLa cells with
the kinase inhibitor, staurosporine, also reduces radiation-induced G, arrest:
however, staurosporine treatment was notably ineffective in normal HSF ceils (Exp.

Cell Res. 233:118-127, 1997). These results indicated that G, arrest might be
“regulated by different mechanisms in normal and transformed cells. In the present _

studies, we have used flow cytometric and biochemical approaches to investigate
the effects of the two drugs on p53-null, HL-60 cells arrested in G, at 16 h after
iradiation with 5 Gy. Addition of caffeine to 1.8 mM completely relieved the
radiation-induced Gz block in 3 h, while the untreated, irradiated population
remained significantly blocked in G, and only a 25% reduction in this subpopulation
was noted at 8 h. The rapidly-induced cell division in the caffeine-treated population
was not accompanied by either apoptotic or necrotic cell death, and the divided G,
cells synchronously entered S phase at 6 h after addition of caffeine. Biochemical
studies showed that caffeine caused rapid hyperphosphorylation of cdc258
phosphatase, dephosphorylation of cdc2 phosphotyrosine, and activation of the
cyclin A and cyclin B dependent kinases during the first 1-2 h. Thereafter, the cyclin
dependent kinase activities rapidly declined, as cdc25B phosphatase, cyclin A, and
cyclin B were degraded. The changes in the cellular levels of the cyclins were
monitored both biochemically, in the whole cell populations, and by flow cytometry
throughout the cell cycle using immunofluorescent cyclin detection coupled with
BrdUrd incorporation. Treatment of irradiated cells with staurosporine was much less
effective in relieving the G, arrest. :

Supported by the US Dept. of Ehergy and Los Alamos National Laboratory Flow
Cytometry Resource (NIH Grant p41-RR01315 and NIH Grant RO1T RR06758).
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FLow CYTOMETRIC COUNTING OF CD34+ AND OTHER IMMUNOIABELLED
CELLS

W. GOHDE+, V. OsT++, W, GOHDE JUN.++, R. ALBERICI+++,
AND R. TORIH+++
+) Dept. of Radiobiology, University Miinster
++) Partec GmbH, Miinster
+++) DAKO SpA, Milano

Besides the determination of the percentage of cells in the different lymphocyte
subclasses the precise measurement of the concentration of immunolabelied cells is

of increasing interest for diagnostic purposes and in transplantation medicine.
Great effort has been spent by international groups of scientists and clinicians o
overcome infra- and interlaboratory quality differences. There is still a need to
establish standard procedures which are widely accepted. In case of the
concentration measurement of rare cells like CD34+ lymphocytes serious technical
problems exist which are not perfectly taken care of by the present commercially
available counting devices.

Two procedures are offered for concentration measurements of immunolabelled

cells:

1. Reference particles of known concentration are added to the blood sample. This

~ allows a relative counting of immunolabelled cells. The advantage of this

- procedure is that fewer critical pipetting steps are needed.

2. The volumetric method counts all events in a precisely measured sample
volume. The advantage of this procedure is that no reference partlcles or
independent counting procedures are needed.

For this second procedure we have developed a volumetric procedure and fast real
time acquisition software which has a dead time of 25 psec per event. This short
recognition time for each individual cell and the absence of any computer interrupts
allows to count immunolabelled cells in a particular sample volume. In order to
reduce error by pipetting sample and antibodies a sample automate performs the
immunolabelling, lysing and automatic sample feed-in into the cuvette of the flow
cytometer. ‘The counting results are displayed in fractions of lymphocyte
subclasses as well as in cells per ml in each corresponding quadrant of each data
set.

The procedure is capable to count any type of immunolabelled cells per mI In

particular, CD34+ cell counting can be performed rout[nely in a fully automated

procedure with high

- precision.
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CONFORMATIONAL ACTIVITY OF THE CD14 / 82 - INTEGRIN COMPLEX BY
LPS AND CERAMIDE AS ANALYSED BY FLUORESCENCE RESONANCE
ENERGY TRANSFER (FRET)

A. GOTZ, E. ORS0, G. ROTHE, G. SCHMITZ,

Institute for Clinical Chemistry and Laboratory Medicine, Regensburg, Germany
Monomeric bacterial lipopolysaccharide (LPS) similar to ceramide is rapidly

- delivered from the plasma membrane to an intracellular site and the response of

leukocytes to LPS is blocked by compounds inhibiting vesicular transport. Ceramide,

furthermore, mimicks some characteristics of LPS in different in vitro models in

respect to patterns of activation, suggesting that LPS and/or ceramide dependent -
cell activation is also fransduced via the same receptor (e.g. CD14). Stimulation of
the IL-6 production pathway by ceramide and LPS, however, has been shown to
occur also in absence of CD14 expression. The purpose of the present study was to
characterize the involvement of CD14 in cellular responses to LPS and ceramide
using fluorescence resonance energy transfer (FRET) for the examination of the
activation dependent assembly of CD14 with the functionally associated receptors
B2-integrin (CD11b) and the integrin associated protein (CD47).

In order to be able to analyse the association of CD14 and CD11 b or CD47, human
monocytes were labeled simultaneously with -phycoerythrin (PE} conjugated
antibodies directed towards CD11b or CD47 while CD14 was labeled with Cy5 as a
biotin/streptavidin complex. When analysed at 488 nm excitation the emission in the
spectral range of Cy5 is a measure for the proximity of both fluorochromes due to
Forster-type energy transfer. In resting cells no significant energy transfer occured
indicating no close association between the LPS receptor and the integrin or the
integrin associated protein. LPS incubation but not stimulation with PMA or FMLP
induced a significant energy transfer in the range of 20 % between both pairs of
monoclonals suggesting a conformational change of the receptor complexes
following ligand binding. Similar to the LPS dependent response ceramide
incubation led to a significant energy transfer between CD14/11 b and CD14/47,
independently of subtypes of ceramide (C2 or C24). Both stimuli, LPS and ceramide,
also were highly comparable regarding maximum response that already appeared
after 15 minutes and was stable during prolonged incubation.

These data prove ceramide similar to LPS as a ligand that also induces sustained
conformational changes of the CD14 associated receptor complex. FRET analysis in
general seems to be a sensitive method o determine receptor association and

conformational changes during cell activation.
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NAGHWEIS UND CHARAKTERISIERUNG VON EINZELNEN TUMORZELLEN iM
PERIPHEREN BLUT BEI PATIENTEN MiT MALIGNEN ERKRANKUNGEN.
GROTIUS Q., DOLL S., BRAUN P., HABETS L. UND KNEGHTEN H.

PZB Aachen, Blondelstrafie 9, 52062 Aachen

Der Nachwels von freien Tumorzellen ist ein wichtiger und unabhangiger Prognosefaktor
bei malignen Erkrankungen, insbesondere befim Mammakarzinom. Intrazellulires
Zytokeratin 8/18 ist ein spezifischer Marker fiir Zellen epithelialen Ursprungs und ermdglicht
so eine zuverlassige Detektion der Tumorzellen. '

Zum Nachweis einzelner Tumorzellen ist die Kombination von MACS (Magnetic Activated
Cell Sorting) und Durchfluzytometrie (FACSCalibur) verwendet worden, die es ermdglicht,
Zellen in einer Konzentration von 1:10 Millionen aufzukonzentrieren und zu detektieren.

Im Rahmen unseres Projektes wurden 18 Patienten in den unterschiedlichsten Stadien
verschiedener maligner Erkrankungen auf zytokeratinpositive Zellen untersucht. Weiterhin
screenten wir 14 Normalprobanden auf falsch positive Ereignisse.

Fur die Untersuchungen wurden pro Patient ca. 8 ml peripheres Blut in EDTA entnommen
und innerhalb der néchsten 24 Stunden verarbeitet. .

Die Anreicherung der Leukozyten fand mittels Buffy Coat statt. Im Anschlut wurde die
Permeabilisierung (gleichzeitige Erythrozytenlyse) und Fixierung durchgefiihrt. Nach der
magnetischen . Markierung wurden die Zellen fluoreszenzmarkiert { CD45-PE / Anti-
Zytokeratin 8/18/19 - FITC ). Zusétzliche mAk zur -weiteren Charakterisierung der
Tumorzellen wurden im Austausch oder zusétzlich wahrend des gleichen Farbeschrittes
hinzugefugt. Die durchfluzytometrische Analyse, das Sorting und die Auswertung wurden
auf einem FACGSCalibur unter Cellquest durchgefiihrt, Im AnschluR wurden die gesorteten
Zellen mittels einer konventinellen Immunozytochemie gefarbt und mikroskopisch
ausgewertet. .

Bei den Normalprobanden ( n=14 ) konnten im Durchschnitt 0,9 +/- 1,0 falsch positiven
Ereignisse nach einer Anreicherung detektiert werden. Die falsch positiven Ereignisse
lagen nicht tiber 3. : -

Bei 17 der 18 Probanden wurden zytokeratin - positive Zellen nachgewiesen. Die Anzahl
der bei Tumorpatienten nachgewiesenen zytokeratin - positiven Zellen betrug im Mittelwert
3,5 +/- 4,0 und bewegte sich in einem Bereich von 0 his 13.

Das Sorten von zytokeratin - positiven Zellen und die anschlieflende
immunozytochemische Analyse sowie die Mehrfachmarkierung konnten demonstrieren,
daf zytokeratin - positive Zellen als Tumorzellen einzustufen sind. .
Die Methodenkombination MACS und DurchfluRzytometrie ist zur Detektion und zur
weiteren Charakterisierung von epithelialen Zellen geeignet.

by flow cytometry. Aliquots were pipetted into ready-to-use tubes
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FrLow CYTOMETRIC ANALYSES OF CD34-PoOsITIVE CELLS IN PERIPHERAL
BLooD STEM CELL CONCENTRATES:
SEMI-AUTOMATION BY TEST KIT AND SOFTWARE SUPPORT

K. GUTENSOHN', I. CARRERO', W. KRUEGER?, M. MAGENS', P. KUEHNL'

Depts. of ! Transfusion Medicine, 2 Bone Marrow Transplantation, Univ. of
Hamburg, FRG.

The measurement of CD34-positive cells is the most important step in quality control
of peripheral blood stem cell (FBSC) apheresis products. For this purpose, flow

.cytometry is applied. Recently, a new test kit for enumeration of CD34-positive cells

(ProCOUNT [PC], Becton Dickinson Immunocytometry Systems [BDIS], San Jose,

- USA) in combination with software-support by semi-automation for data acquisition
~and analysis has been introduced. In this study, an evaluation of the kit and software
“was performed. 90 samples obtained from PBSC apheresis concentrates from 39

patients with hemato-oncological diseases (e.g. NHL, breast cancer) were analyzed
(TruCOUNT,
BDIS), and incubated with antibodies (CD34, CD45) and a nucleic acid dye (FL-1).
Hereafter, a lyse no-wash procedure was performed. For data acquisition and
analysis, ProCOUNT software was used. For data comparison, parallelwise, a

‘second measurement was performed using the German reference protocol (GRP)

for CD34-analysis (Infusionsther Transfusionsmed 1996; 23: 1-24). Initial correlation
of PC analysis with the GRP was r=0.92 (CD34+/product X 10ES6). In 21/60 PC
analyses (23%) a warning of the PC software occurred. Following the
recommendation for manual re-evaluation with CellQUEST software (BDIS), a
correlation of r=0.97 compared to the GRP was obtained. We conclude that the
introduction of this kit, capable for CD34-cell quantitation, and the software for semi-
automated data acquistion and analysis, represents a promising approach and
progress for CD34-cell measurements. However, the occurrence of software
‘warnings has still to be reduced, and reviewing the plots andanalysis results by

_experienced staff is still mandatory. :
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QUANTITATIVE DIGITALE MULTIPARAMETER FLUORESZENZ-MIKROSKOPIE
UND DURCHFLURZYTOMETRIE:
EIN METHODENVERGLEICH ZUM SEPARATIONVERMOGEN Di- UND TRI-
PLOIDER LACHSERYTROZYTEN SOWIE DER BESTIMMUNG SPONTANER

APOPTOSISRATEN IN FRISCH ISOLIERTEN MAUSETHYMOZYTEN.
STEFFEN HARTEL+, MARIA GUARDA*, HORST DIEHL+, FLAVIO OJEDAY,
AND OSCAR GOICOECHEA**
+ Institut fiir Experimentelle Physik, Universitat Bremen, PF: 330440,
D-28334 Bremen, Tel. 0421/ 218-4453, 2434,
e-mail: shaertel@physik.uni-bremen.de
* Instituto de Fisica, **Instituto de Embriologia, Universidad Austral de Chile, Casllla 567, Valdivia, Chile

Hintergrund und Fragestellung: Mikroskopie und Durchflusszytometrie {DZ) wurden bislang meist
erganzend bei der Untersuchung zelluldrer Merkmale eingesetzt. Diente die DZ hauptsichlich dazu, eine
Zellpopulation statistisch-quantitativ zu erfassen, war die Bestimmung komplexerer morphologischer
Merkmale oder subzellufdrer Charakteristika {konfokal-}  mikroskopischen Einzelzelibeobachtungen
vorbehalten, Der Einsatz digitaler Bildverarbeitung erméglicht es uns, DZ Messungen teilweise zu
ersetzen um schnell und direkt statistische Aussagen {iber eine unter dem Mikroskop beobachtete

Zelipopulation zu erhalfen. Kénnen
Kombination morphologische Parameter
an aufieren Einfliissen zu beobachten od

Informationen - aus Flugreszenzmessungen gar durch eine
ersetzt werden, erméglicht uns dies Zellen mit einem Minimum
er simultan weitere Fluoreszenzfarbstoffe efnzusetzen.

Material und Methodik: Die interakfiven Progra
geschrieben und beinhatten;

2) Bibliotheken isotroper und anisotroper Segme|

texturen,

Trennungs-eigenschaften. auf einem -mdaglichst
erhalten.. - . . .0

(Giemsas, MERCK) angefarbt. DZ Messungen
des 488nm Lasers wurden neben den Fluoresze
Ergebnisse und Diskussion:
Lachseryirocyten ergaben bei vergleichenden
gleichwertige Ergebnisse. Die Informationen

Kombination morphologischer Parameter gleic

Die Bestimmung des DNA Gehaltes von di- und

mmsegmente von 'Cell_Calc_2000" wurden in IDL 5.0.2

1) Routinen zur Direktkorrektur inhomogener Objektausleuchtungen.

ntationsfilter zur Objektdefinition,

3} Eine Bibliothek mathematisch morphologischer Parameter zur Klassifizierung von Objektformen und -
- sowie Moglichkeiten der Aufnahme intrazeliulfirer Leuchintensititen, -dichten und -
verteilungen bel unterschiedlichen Wellenlzngen. - .

4) Eine -statistische Analyseroutine zur Transformation des

Multiparametersets auf Hautachsen um
.. Medrigdimensionalen optimieren Parameterraum zu

Die mikroskopischen Messungen der Apoptosisrate frisch isolierter Thymuszellen (RK-Mause)
wurden eben-so wie' die Messungen des DNA-Gehaltes von di- und triploiden Lachseryirocyten mit
einem Leiz DIALUX 20 ER durchgefiihrt, Die Zellen wurden mit den DNA interkalierenden Fluoropheren
Acridine Orange (AQ), -Propidium -lodid (Pl}, und DAPI, oder aber mit Azur-Eosin-Methylenblaulbsung
wurden mit AQ durchgefiihit.

Vorwirts- und 90°-Streulicht
nz-intensitdten gemessen. :
trploiden

mikroskopischen und DZ Messungen annahemnd

aus den Fluoreszenzmessungen konnten durch eine |

hwertig ersetzt werden. Die Messungen koénnen nun
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A NEw FLow CYTOMETRIC APPROACH FOR BRD_U DETECTION AND
SIMULTANEOUS IMMUNOPHENOTYPING

HAMMERS-HJ, SCHLENKE-P, KIRCHNER-H
Institute of Immunolgy and Transfusion Medicine, Medic_al Sc_hool of Luebeck

: -bromo-2-deoxyuridine (BrdU), a thymidine analog, is a unique too!' in
3 -srgflcusaengfc?yr?amic cell cygle analysis. Its immunologica!_detect!on _w1th ?p%ﬁf\
monoclonal antibodies allows an easy a!nd accurate dgate_r;_mna_tlon 0 e
- synthesizing cells (S-Phase-cells), but requires _the generation _of_--_smglq—strap Ei

. DNA to expose the epitope. Therefore, conventional methods of producing single

* stranded

DNA by heat or acid treatments often d_estroy: simultaneous
immunophenotyping. Over the last decade several enzymatic techniques have been
developed that digest DNA such as DNAse [ and exonuclease Il or label UV-
induced single strand breaks(SBIP). . ‘

However Ia%k of sensitivity, overdigestion and artifacts (DI\_lAse), cell _Dio_ss_and
tremendc;us clumping (exonuclease} or the threat of detecting apoptolic events

SBIP) have all been described.
'(I'hese)circumstances encouraged us to develop an enzyme-free approach.

 We developed a new zinc based non-crosslinking fixation that allows the extraction

of DNA associated proteins with a high-salt solution. The DNA i§ then acces_mblei tg
a very mid and short microwave denatuyat;on. keeping P_E—conjudgahe
surfacemarkers intact. The method has been applled_ to several cell !lnes. and at;
proved to be sensitive, reliable and correlate well with the S-phase obtained wi

acid denaturation.

schnell und prazise mit einem einfachen Durchlichtmikroskop durchgeftihrt werden.

Bei den Messungen der spontanen Apoptosisrate von Thymoacyten konnten die DZ Daten
ebenfalls reproduziert werden. Zusatzlich markierten die mikroskopischen Daten die bei apoplotischen
‘Thymocyten charakteristische frihe Pyknose, welche mit den DZ Daten nicht identifiziert werden konnte,
Fir.die - mikroskopischen Messungen spricht weiter die Méglichkeit, selektiv seltene bzw. schnell
stattfindende Ereignisse mit einer XY Position der betreffenden Zellen zu verknlipfen und Substatistiken
mit héheren Bildaufidsungen zu erstellen.
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GENETISCHE VERANDERUNGEN VON FRUHEN OBERFLACHLICHEN

HARNBLASENKARZINOMEN NACH LASERUNTERSTUTZTER ODER MANUELLER |

MIKRODISSEKTION.
Hartmann A, Rdsner U, Moser K, Hofstadter F, KnUcheJ R

Institut fir Pathologie, Universitat Regensburg

Hintergrund:
Hamblasenkarzinomen konnte bei der Beantwortung der Frage helfen, ob das

Hlamblasenkarzinom eine kionale erkrankung ist oder sich mehrere maligne Kione ' in situ-hybridization with fluorescently labelled rRNA-targeted oligonucleotide probs

ié.and DNA staining. Both strains showed irregularities in their linear correlat

gleichzeitig im Sinne einer Feldkanzerisierung entwickeln.

Ziel: Einfache urotheliale Hyperplasien und friihe oberflachliche papillare
Urothelkarzinome, die im Rahmen einer Studie zur photodynamischen Diagnostik des
Hamblasenkarzinoms mit 5-Aminolavulinsiure biopsiert wurden, wurden mittels
Zweifarben- Fluoreszens in situ- _Hybridisierung (FISH) auf die Haufigkeit einer
Aneuploidie und von Deletionen der Chromosomen 9 und 17 untersucht.

Methoden: Das Urothel wurde von 20um- Gefrierschnitten entweder manuell unter
dem Invertmikroskop oder mittels lasergestitzter Mikrodissektion (PALM) disseziert.

Untersucht wurden insgesamt 84 Bicpsien (14 einfache Urothelhyperplasien und 70 ©

pTaG1-2- Tumoren) von 22 Patienten. Alle mikrodissezierten Proben wiesen einen
Tumorzellanteil von mindestens 90% auf. FISH wurde mit einer Zweifarbentechnik mit

biotinylierten Centromerproben fiir die Chromosomen 9 und 17 und Digoxygenin- |
Proben fir FACC (Chromosom 9922), CDKI2 ¢
(Chromosom 9p21) and p53 (Chromosom 17p) durchgefiihrt. Signale von mindestens 60 |
Deletion lag vor, wenn mehr als 40% der Zellkerne |
weniger gensperzifische als centromerische Signale |

markierten genspezifischen P1-

Zellen wurden ausgewertet. Eine
entweder eine Monosomie oder
aufwiesen.

Ergebnisse:

Deleticnen des Chromosoms 9 wurden in 70 der 84 untersuchten

Proben nachgewiesen (83%). Urotheliale Hyperplasien wiesen mit 71% eine den _;;f:;

papillaren Tumoren vergleichbare Haufigkeit von Chromosom 9- Veran-derungen. Im
Gegensatz dazu konnten p53- Deletionen nur in einer ‘Hyperplasie und 5 papilldren
Tumoren nachgewiesen werden (7%). Wahrend in der Mehrzahl der Patienten muttiple
Tumoren die identischen genetischen Veranderungen an den 3 untersuchten Genloci

aufwiesen, fanden sich in 4 Patienten unterschiediiche genetische Veranderungen in i

multiplen Tumoren. Sowoh! in Hyperplasien als auch in papilliren Tumoren waren
‘Deletionen im Bereich von 9p21 die haufigste nachgewiesene Veranderung, in 15
Proben ohne Vorliegen einer 9q- Deletion. Trisomien deruntersuchten Gene begleiteten
oft die frithen Chromosom 9 Deletionen.

Schlufolgerungen:  Das Harnblasenkarzinom ist in den meisten Fallen klonal.
Unsere - Daten zeigen jedoch, dal auch mehrere Klone

Harnblasenkarzinomen vorliegen kénnen. Deletionen von 9p21 sind die frihesten

‘genetiSchen Verénderungen. Die prazise Mikrodissektion der Tumorzellen gibt die &
Moglichkeit, frihe und haufig auch kieine Urothellasionen zu untersuchen und ist fiir die
Lasionen unbedingt |
polysom und zeigte |

siéhe_re_j._ﬁ_Adeeckung von genetischen Veranderungen in diesen
notwendig. Ein Teil der einfachen Urothelhyperplasien war schon
Deletionen des Chromosoms 9. Damit sind Hyperplasien zum Teil

mogliche Vorstadisn
von papilldren Harnblasenkarzinomen. :
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- POPULATION DYNAMICS OF ACINETOBACTER CALCOACETICUS 69-V AND
: RALSTONIA EUTROPHA JMP134 IN CHEMOSTAT EXPERIMENTS

Die Aufdeckung genetischer Veranderungen vor allem in frithen ]

in Patienten mit _5

CARSTEN HERRMANN _
Umweltforschungszentrum Leipzig-Halle GmbH; Sektion Umweltmikrobiologie,
Permoserstrale 15, 04318 Leipzig

1 at i i i -V and-Ralstonia eutro,
lation dynamics of Acinetobacter calcoaceticus 69 Ralste
?I‘?/IEI);; 34 groinng on phenol in a chemostat were studied flow cytometrically by usin

_between rRNA-content and specific growth rate when the transientstgteftech.nolct_)g
for continuous cuiltivation was utilized. .Thes_e were also monstor_e_c_!_.:_ qn%._ :
‘subpopulation distribution after DNA staining w!th _DAPI. The conrpar;§on_ Q

fRNA contents between the investigated bacteria in the same cultivation regime
‘revealed a much higher ribosome content of Ralstonlg eutrophalJMPﬁ-M. ;t'.'.' ;
.In experiments using a mixed culture of both !)actenal strains in contznucaushm:1 ur{?:
; "(So =1 g/l phenol; D=0.1h Yy cells of Ralstonla.e_utroplha JMP134 were wa? e g;
. whereas the population of the substrate competitor A_cmqtobacter .calcoacTi icus 69-
V increased. The relative distribution of both strains in the mixed cu ure: \:{as
simulated using kinetic models by Monod. It became c_nt_)wous that for ev?né e|><|ts ing
concentration of phenol in the chemostat thg specific growth ra_1te 0 \?soma
eutropha JMP134 was always lower than of Acinetobacter calcoaceticus 69-V.
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FLow CYTOMETRIC DETERMINATION OF VOLUMES OF SPHERED
ERYTHROCYTES BY ANGULAR-RESOLVED LIGHT SCATTER
AHOPE, C.GOHLKE, J. NEUKAMMER, AND H.RINNEBERG

Physikalisch-Technische Bundesanstalt, Abbestr. 2-12
D-10587 Berlin :

EXTERNAL QUALITY ASSURANCE: DETERMINATION OF REFERENGE VALUES
FOR THE COMPLETE BLOOD COUNT
A.HOPE, J.NEUKAMMER, AND H.RINNEBERG

Physikalisch-Technische Bundesanstait, Abbestr, 2-12
D-10587 Berlin

For determination of reference values of the concentration of blood cells in control § We have measured angular-resolved light scatter of sllngie{' gtoc)(:n gﬁ!{l)sé ;g—:s. na:;g
blood samples we have set up flow cytoreters as national reference instruments ‘ and sphered grythrocytes, thrombocytes, granudocy e ’I mone yres:elected
based on impedance measurements or laser light scatter. The reference laser flow | lymphocytes. Individual blood cells of a whole bl?to stag:l;;;%_nm anrc)i 413.1 nm
cytometer allows to differentiate erythrocytes, thrombocytes and leukocytes in dilute ;. observing simultanously integrated forward light sca ?Ir a e Aot 2a
whole blood when observing forward: light scatter at 632.8 nm and 413.1 nm. | as well as orthogonal light scatter at 413.1nm in a b0W cy Kn o Ao Ii;ht
Because of the strong absorption of hemoglobin at 413.1 nm, scattering cross § downstream the blood cells intersected an Ar’ laser beam. Ang

3

sections of red blood cells (RBC) are reduced substantially and hence leukocytes ¢ scatter of a blood celf crossing the focus of the Ar’ laser beam was recorded by
can be discriminated against erythrocytes. When counting white blood cells (WBC)
using impedance flow cytometry, lysis of RBC is required. Besides the ;
concentrations of erythrocytes, thrombocytes and leukocytes, we determine |
reference values for the hematocrit (Hkt) and hemoglobin concentration (Hb) |
according to DIN 58933-1 and DiN 58931. ' ' ‘ ;

Signals, caused by blood cells crossing the sensitive region of the cytometers, ¢
average pulse widths of typically 15 ps for. the impedance counter and 2 us for the ¢
laser flow cytometer. In order to correct for counting losses due to coincidences, the |
pulse width of each signal including electronically caused dead times are summed |
over all events. The ratio of the integrated dead time and the measuring time, i.e. the
parameter of coincidence, is used for the correction of coincidence losses assuming
a Poisson distribution of the distances between successive blood cells.

The density of each control blood sample was measured prior to its dilution, which §
was determined gravimetrically. The volume of the dilute blood sample used for |
counting blood cells was determined by means of a sensitive balance or a syringe
calibrated gravimetrically. :

Typically, the variation coefficients (single standard deviation) for reference values
amount to 1 % for RBC, 3 % for thrombocytes and WBC, 0.3 % for Hkt and for the 1
concentration of Hb. A comparison of reference values and median values, derived |

from results of all {1000) laboratories participating in interfaboratory surveys, will be

presented. . 7.

i i i - i their integrated light scatter fell
opening the intensifier of a CCD-camera, prqwdeq .
wFi,thin a selected region of the corresponding (mtegrated).scatter diagram. F_or
‘observation, a 32x / 0.6 microscope objective with its axis oriented orthogonal with

respect to three collinearly propagating laser beams and the direction of the sample

flow was used, allowing to detect light within a range of polar angles 63°<8 <117° at
- the azimuth angle ¢ = 90°. _
- Angular-resolved light scatter of sphered red blood cells was analyzed by comparing

istributi i i i tial cross sections, with
measured angular distributions, i.e. normalized dlf_feren
differential scattering cross sections calculated by Mie theory. The volume of ea}ch
sphered blood cell was determined by means of a least squares fit or by cglculahr}g
the correlation function between theoretical and measured normalized differential

 cross sections. It should be noted, that several local minir_na {maxima) exist for
L. volumes ranging between 60 fl and 140 fi. In order to obtain the correct volume,

absclute differential cross sections have to be measured with an accuracy of at least
20 %. Combining integral and angular resolved light scatter, volumes of sphered red
blood cells can be determined with an accuracy of about 1%.

First results on measured volume distributions of erythr_ocytes will be prgsented.
Furthermore we report on experiments with polystyrene microspheres to validate the
method and ori the influence of the index of refraction. _
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ISH ANALYSES OF TISSUE SECTIONS. NOVEL ISH DETECTION SYSTEMS TO
STUDY CHROMOSOMAL IMBALANCES, GENE AMPLIFICATIONS AND GENETIC
‘ HETEROGENEITY

ANTON H.N. HOPMAN, FRANS C.S. RAMAEKERS.
- Dept. Molecular Cell Biology & Genetics. University of Maastricht, The Netherlands.

There are major advantages of ISH on tissue sections over ISH on isolated tumor cells.
1) Heterogeneity of tumor cell areas with chromosome aberrations can be recognized in
the tissue sections and can be correlated with histologic appearance. 2) No selection of
cells occurs as a result of the isolation procedure and 3) small iesions up to 10 - 20 cells
can be evaluated. To overcome misinterpretation of ISH signals, which are the result of
nuclear truncation, we performed double-target ISH and determined the signal ratio
between both probes. This approach allows the detection of aberrations such as
monosomies, trisomies and amplifications within one single -tissue section. The
prerequisites for signal ratio imaging are preservation of the nuclear morphology during
the entire ISH procedure, ISH pretreatment protocols which are independent from
variations in routine processing of patient material (e.9. fixation conditions) and strong
ISH signals. For the first two conditions several chemical retrieval steps were combined
with pepsin to pretreat the formalin fixed paraffin embedded tissue. In order to increase
the ISH detection sensitivity the catalyzed reporter deposition (CARD} method was .
included. This method is based on the deposition of haptenized or flucrochrome tyramide

peroxidase. Biofin, digoxigenin, dinitrophenyl as well as fluorescein, rhodamin and :
coumarin labeled tyramides can be applied in single, double and triple color ISH |
reactions. Compared to standard flucrescence and chromogenic staining procedures, the |
application of the CARD system strongly increases the signal intensity. This facilitates
amongst .others . the detection of low-copy nucleic acids, visualization of gene ©

maghnification. Furthermore fluorochrome labeled fyramides reduced the number of
immunocytochemical steps since no repeated rounds of incubations are needed.
Examples will be given how these methods were used to study CIS of the bladder, breast
cancer, head and neck tumors using repeat sequence probes as well as locus specific
probes. The ISH analysis of tissue sections is an essential step to gap data obtained by |
e:9. microsatellite analyses and CGH on the one hand and the ploidy/aneusomy changes
on the other hand. The latter ploidy changes and chromosomal imbalances strongly
influence the interpretation of these data. In addition the ISH analysis links chromosomal
‘aberrations to histologically classified areas including e.g. transitions from normal to |
' erplasia/dysplasia, changes in nuclear morphology or to processes as invasion. In
cases this involves the analysis of a limited number of cells. '
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QUANTITATIVE MEASUREMENT OF GAP JUNCTIONAL COUPLING BY PRE-
|.OADING A CELL POPULATION

UwE IRMER, ANJA MINDERMANN, DIETER F. HULSER
Abteilung Biophysik, Biologisches Institut, Universitat Stut__tgart, Ptaffenwaldring
57, 70550 Stuttgart, Germany

. Quantification of intercellular communication via gap junctions is difficult to
. accomplish when individual cells have to be impaled with an electrode for dye or
;?'_.current injection.'Result's obtained by this methed vary with the experience of the

investigator. We propose a way out of this dilemma by combining the pre-loading
technique of Goldberg et al. [1] with flow cytometry where a large number Qf cells
can be examined in a single experiment. Suspended cells are loaded with the
membrane permeable dye Calcein AM which is cleaved intracellularly by

. unspecific esterases and is thus trapped inside the cells. Gap junctions, however,
are permeable for this fluorescent dye. This can be observed when pre-loaded

cells are added to a sparse monolayer culture and cell-cell contact is established

~withi - i . When one of these two cell populations is additionally
molecules in the vicinity of hybridized probes catalyzed by the enzyme horseradish | . Within 40 - 60 minutes

stained with a membrane resident dye (Dil, DiA) different cell populations can be
separated not only microscopically but alsc by flow cytqmetry. We have used tr.‘ns
technique to re-investigate homo- and heterotypical coupling in connexin-

" transfected Hela cells.

amplifications, and the manuai as well as automated scoring at lower microscopic | . |
i . : [1] G. S. Goldberg, J. F. Bechberger, and C. C. G. Naus: A Pre-Loading Method of

Evaluating Gap Junctional Communication by Fluorescent Dye Transfer.
BioTechniques 18, 3, 490-497 (1995)
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IN VIVO VISUALISIERUNG VON LEUKOZYTEN/ ENDOTHEL INTERAKTION.
INDUKTION DURCH EXTRAKORPORALE ZIRKULATION
M. Kamler, M. Trojanski, H. Jakob, R.. Thiele, M. M. Gebhard*, . Hagl.
Chirurgische Universitatsklinik Heidelberg, Abteilung fiir Herz- und *Experimenteile
Chirurgie 69120 Heidelberg, INF 1 10.
E-Mail: r43@ix.urz.uni-heidelberg.de

Die klinischen Keomplikationen der EKZ (z.B. bei kardiopulmonalem Bypass,

extrakorporaler Membranoxygenierung oder bei Hamodialyse} werden mit einer

Aktivierung von zelluldren und humoralen Mechanismen in Verbindung gebracht.

Dies kann zu einer systemischen inflammatorischen Reaktion sowie zu einer

Dysregulation im Bereich der Mikrozirkulation bis hin zum Organversagen fiihren.

Da zur Untersuchung der Pathophysiologie nur in vifro Methoden existieren, wurde

von uns ein Modell zur Evaluierung der Effekte von EKZ auf die Mikrozirkulation
entwickelt.

Das Modell der Hamsterriickenkammer erlaubt die intravitalmikroskopische
Untersuchung der Mikrozirkulation von Haut und Skelettmuskulatur am wachen
Versuchtier. In Pentobarbitalanasthesie wurden eine Titanium-
Beobachtungskammer sowie arterielle und vendse Dauerkatheter implantiert. Nach
Applikation von Rhodamin G zur Leukozytendarstellung sowie von Heparin

Blut zwischen der ACC und der VJI zirkuliert.

Die isovoléamische EKZ fir die Dauer von 20 min. fihrte zu einer Zunahme der |
rolienden (10 + 4% auf 38 + 20 %) und adharenten Leukozyten (18 + 16/mm? auf |

n =7, one way i

215 + 145/mm?) in postkapillaren Venolen (Mittelwert + Std;
ANOVA: * p< 0.05). Als Kontrolle und um z.B. Hamodilutionseffekte auszuschliefien,

wurde aullerdem eine EKZ fir die Dauer von 10 und 2 min durchgefiihrt. Es zeigte |
sich, dal die Zunahme an adhdrenten Leukozyten abhingig war von der Dauer der |

EKZ. Die funktionelle Kapiltardichte wurde nicht beeinttrachtigt, arterieller Blutdruck
sowie Herzfrequenz waren stabil.

Unsere Experimente zeigen in vivo, daR Blutkontakt zu einer FremdoberRéche |
induziert. Dies kann als Zeichen einer | -
systemischen Entziindungsreaktion gewertet werden. Die neue Anwendung des
Hamstermodells soll dazu beitragen, den zugrundeliegenden Pathomechanismus zu
untersuchen sowie therapeutisch/prophylaktische Strategien zu entwickeln, um die |

Leukozyten/Endothel Interaktionen

mit.der EKZ verbundenen Probleme zu lésen

(300 |
IE/kg KG i.v.) wurde mit Hilfe einer Mikrorollerpumpe sowie eines Silastikschiauches |
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- INFLUENCE OF LIPID METABOLISM ON SURFACE RECEPTOR EXPRESSION
' AND RELATED SIGNAL TRANSDUCTION IN HUMAN MONOCYTES

M. KAPINSKY, A. HERR, J. STOHR, J. KLUCKEN, E. ORSO. G. ROTHE,
G. Schmitz, o

Institute for Clinical Chemistry and Laboratory__Me_dicine,
University of Regensburg, Germany

The LPS-receptor CD14 and the u-PA-receptor CD 87 that plz_ay central roles in
_monocyte activation are anchored in the plasma membrane via a glycosyl _
_phosphatidylinositol residue (GPI). In several cell models GPl-anchored receptorls ;
‘have been shown to be associated with rafts and ca\feoiae, which are cholesterol-
- and sphingolipid-enriched microdomains of eukaryotic plasma membranes. The
imultaneocus coassociation of transmembrane receptors _has been postulateq to
e important for GPI-receptor dependent signal transdupthn._ In a recent ex vivo
tudy on patients treated with the HMG—CoA—redu_ctase inhibitor ﬁuvgstatm we
hserved a significant decrease of CD14 expression on rpongcytes in correlation
with the decrease of plasma cholesterol. The goal of this in vitro study was to

- address whether both the expression of GPl-anchored rec_eptors and the receptor
~“coupled signal transduction on monocytes are modulated in a membrane

_cholesterol dependent manner.

' Endogenous deprivation of cholesterol through incubation with fluvastatin for up to
72 hrs in serum-free M-CSF containing medium induced a dose.depen_dent
upregulation of the transmembrane Fcy-receptor CD1 6 expression v_vhtle a
decrease of CD14 expression was observed only at higher f!uvastatm_
concentrations. Exogenous depletion of cholesterol and sphlpgomyelln performed

_ by incubation of monocytes in the presence of c_:holesterol oxidase or

. sphingomyelinase for up to 2 hours in contrast induced a dose and jume _
dependent decrease in CD14 expression. Only the latter tre._atrr]ent interestingly -
also caused impairment of [Ca2+]i response to CD14 crosslanlflng already ata

* concentration and incubation time not affecting CD14. expression. _
These results show that membrane cholesterol is an important modulator of signal
transduction via GPl-anchored molecules. Fluvastatin thus reveals .to havgz qyet
uncharacterized complex immunomodulatory effect on monocyte differentiation

which may be related to the antiatherogenic benefits of the drug.
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CYToTOXIC BUT NOT CYTOSTATIC EFFECTS OF DOXORUBICIN DEPEND ON
P53 STATUS IN LEUKEMIA CELL LINES

L. KARAWAJEW, V. RUPPERT, H. DREXLER*, K. GANZEL,
AND B. DORKEN, W.-D. LUbWIG

Dept.of Hematology, Oncology, and Tumor Immunology, RobertRéssle Clinic
Humboldt-University of Berlin, D-13125 Berlin, * '
German Collection of Microorganisms and Cell Cultures,

D-38124 Braunschweig, Germany

Most biologically active molecules used in chemothera , incfudin i

affect cell cycle progression and induce cell death by :goptosis. Bgo;nglf;:gsdtzgisé
been suggested to depend on functional activity of P53 protein which, when
overexpre§sed, induces cell cycle arrest and apoptosis in GO/G1 phase. Hc;wever
.anthra_cyclmes are known to have multiple molecular targets in malignant ceiis,
including regulators of G2/M celt cycle phases. To address relationships between
p53—dependent and -independent pathways induced by chemotherapeutic agents
and their cell cycle specificity we investigated dose dependent effects of doxorubicin
(0.0'_[—5.0 pM) in human leukemia cell lines with different P53 status. To this end, we
applied thg recently developed fiow cytometric method based on Annexin V staiquing
of apoptotic c‘ells-and propidium iodide staining of nuclear DNA, which permits celi
cycle analysis in samples undergoing apoptosis. Assessment of apoptosis |

demonstrated high sensitivity of cells with wild type p53 (Whwt-p53: MOLT-3, MOLT- ¢

16) which showed 30-90% of apoptosis at 0.2uM of doxorubicin, while cell lines with }

heterozygous p53. .mutations (wt/mut-p53: Jurkat, P12/Ichi
Sleroz i _ : . chikawa, KE-37). and §.
negative fpr p53. (nu_ll-p53: K562, HLB0) were resistant to these doxor)ubicin
concentrations. Analysis of cell cycle effects in parallel to apoptosis disclosed that at & .

0.2 ,uM doxorubicin induced cel! cycle arrest in G2/M phase. Interesting

arrest was observed in all celt lines independently gf their p53~star’:32{, Eeh%ig
doxorub_lcm concentrations (1-5 pM), GO/G1 cell cycLe arrest and p53independent
apoptosis could be observed in wt/mut-p53 and nullp53 cell lines. Taken together
our data suggest that the cell cycle checkpoint in G2/M is the most sensitive one tc:
the treatment with doxorubicin Moreover, in contrast to a

arrest in G2/M does not depend on p53 status of leukemia cells.

. can easily be combined with conventional labelling methods and, usin
 substrates, also TSA-multicolour staining could be performed.

poptosis, the cell cycle | |
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HiGH-SENSITIVITY DETECTION OF INTRACELLULAR ANTIGENS BY
FLOWCYTOMETRY USING THE TYRAMIN SIGNAL AMPLIFICATION (TSA)

Ulrich Karkmann*, Andreas Radbruch®, Veit Hélzel**,
and Alexander Scheffold*®

*Deutsches Rheumaforschungszentrum Berlin, Hannoversche Str. 27, 10115 Berlin,

Germany; Phone: 030/2851-8964
“*Holzel Diagnostika, Gereonswall 136, 50670 Kéln, Germany. -

Intracellular immunofluorescence has become a powerful tool for analysis of
secreted molecules en roufe to secretion or cytoplasmic antigens on the singie cell
vel. However the quantitative detection of cytokine producing cells is sometimes
mpered by the fact that only low numbers of molecules are expressed per cell.
he Tyramin-Signal-Amplification (TSA) uses an enzymatic signal amplification step
combination with conventional immunofluorescent labelling. So far it has only
en applied to immunhistochemistry and immunfluorescence of tissue sections.
ere we show the application of the TSA-method for staining of cells in suspension,
hich allows the detection of weakly expressed intracellular antigens by flow
tometry. Conditions were established to circumvent cross reactivity and unspecific
belling by the TSA-method. Looking at cytokines as model antigens the signal

intensity as well as the detection limit could be improved up to ten-fold. TSA-staining
g various
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PROTOPORPHYRIN-IX-METABOLISMUS IN UROTHELZELLEN ALS
GRUNDLAGE DER DIFFERENTIELLEN FLUORESZENZ IN DER
PHOTODYNAMISCHEN DIAGNOSTIK VON HARNBLASENTUMOREN

o René Krieg, Sonja Fickweiler, Ruth Kniichel
Institut fur Pathologie, Universitat Regensburg, D-93042 Regensburg

ZIEL: Die Instillation von 5-Aminolavulinsdure (ALA), einer Vorstufe im Ham-Biosynthesewegq,

in die Harnblase fiihrt zu einer erhéhten Konzentration v i
_ : on Protoporphyrin IX (PPIX) i
Tumorgewebe. Diese selektive PPIX-Akkumulation wird zur sogenannten ghotodyrfamisgh;

Diagnostik von Tumore i i i
g n und Tumorvorstufen eingesetzt. Nach Anregung mit blauem Licht] Populationsdynamik in biotachnischen Prozessen entwickelt,

2 :Auf Grund der im Vergleich zu medizinischen Melobjekten geringen Groe der zu messenden Partik 2,

konnen die neoplastischen Areale anhand ihrer ALA-induzierten roten PPIX-Fluoreszen
erkannt u_rerden_. Um die grundlegenden Mechanismen dieser differentiellen PRIX
éjlél-;unmui?t:?n Eu untersuphen, wurden PPIX-Konzentration, Ferro-chelataseaktivits
unters?ueche’:. un Transfgrrlnrezeptord|chte (CIII_)71.) an humanen urothelialen Zellinie
MATERIAIT .& METHODEN: Zwei Harnblasenkarzinomzellinien (J82 und. RT4), ein
Urothelzellinie (UROtsa} und eine Fibroblastenlinie (N1) wurden im exponentielle,n un
P'Iateau-v‘\fachstumszustand untersucht. Nach Inkubation mit ALA (0-200 ug/ml, 3 h) wurd
die zell_uiare _PPIX-FIuoreszenz durchfluzytometrisch gemessen. Parallel dazu!wurde na
Extralftlon eine fluoreszenzspektrometrische Bestimmung der PPIX-Konzentration ?’
Proteinmenge durchgefiihrt. Zur Bestimmung der Ferrochelataseaktivitat wurden die Zel?e

zusatzlich zu ALA (200 pg/ml) mit dem Eisenchelator Desferrioxamin {DEF; 0-750 M)

inkubiert, und der DEF-induzierte PPIX-Anstie ifizi

_ : ? g am Durchflulizytometer quantifiziert.
Etrazelluiare Eisengehalt qurde photometfrisch (ber die Bildung einesq Eisen-Ferrog(:-
omplexes nach Homoggnlmerung bestimmt. Die Messung der Transferrinrezeptordichte
erfolgte durchfluBzytometrisch nach indirekter Immunflucreszenzmarkierung.

ERGEBNISSE: Zellen mit hoher PPIX-Konzentration besitzen geringe Ferrochelataséaktivitét 3

oder geringen Eisengehalt. Zellen mit geringer PPIX-Menge haben hoh

Ferrochelataseaktivitdt oder hohen Eisengehalt. Insbesond i ini .
& _ : . ers die Zellinie J82 mit d
hochsten PPIX-Akkumulation, abgeleitet von einem invasiven, niedrig differenziert:n

Urotheikarzinom, zeichnet sich sowohl durch eine niedrige Ferrochelataseaktivitat, als auc

durch einen geringen Eisengehalt aus. Der Transferrin ist fii i
‘ 2N g ! _ . rezeptor ist flr alle vier Zellini i
Indikator fir die Proliferation der Zellen, steht aber in keinem Zusammenhang zu Eisenlxzr;hee:ﬂ |

oder PPIX-Kenzentration.

SCHLUSSFOLGERUNGEN: Das verwendete In-vitro-Modell spiegelt die differentiell

Fluoreszenz zwischen Tumor und Urothel/Bindegewebe der In-vivo-Situation bei Zystoskopie |

nach ALA-Instillation wieder, Die Untersuchung der Mechanismen, die zur selektiven PPIX

Akkumulation fiihren, bildet die Grundiage fiir eine Optimi i i
, . plimierung dieses diagnostisch
Verfahrens und muR durch die Analyse der ALA-Aufnahme und des Enzyms Porpﬁobilirzoc:;ein :

deaminase erweitert werden.

Mit-l_J_nters_tQizung durch die Mildred-Scheel-Stiftung {(70-2200-Ba-2).
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MICROFLOW 6.0 - DAS LEIPZIGER CYTOMETERSYSTEM FUR DIE .
BIOTECHNOLOGIE

ANDREAS LOSCHE', SIMON LANGE®

1 gachsisches Institut fir Angewandte Biotechnologie (SIAB) an der Universi

, Leipzig, Permoserstr. 15, 04318 Leipzig :

2 |nstitut fiir Lebensmittel- und Bioverfahrenstechnik, TU Dresden, Bergsir. 120
01062 Dresden

Die Flow Cytometry hat sich zu einer leistungsfahigen Methode fur die Quantifizierung der mil

und Bakterien) mit geringen Mengen fluoreszenzmarkierbarer Inhaltsstoffe sind die Anforderungen an ‘el
Cytometer sehr hoch. So hat ein modulares Cytometersystem, das auf spezielle Fragestellungen zuge C
ist, Vorteile gegeniiber Geraten, die fiir die Anwendung in der Medizin entwickelt wurden.
fang der 80er Jahre wurde in Leipzig begonnen, ein Cytometer fur die Untersuchung von MeRobijek
otechnologie, zunachst Hefen, aufzubauen.
der modernen Biotechnologie spielen Bakterien eine immer grokere Rolle. Das Cytometersystem wurd
rd erweitert, so dafb damit auch Zustandsverteilungen von Prokaryoten bestimmt werden kénnen. ’
Das Cytometer in der jetzigen Ausbaustufe wird vorgestelit. Die wesentlichen Komponenten sind:
- mit der Schnittstetle Photomultiplier zur MeB-

plik
hardware
‘MeRhardware {PC-extern): mit der Schnittstelle PC - Einsteckkarte zur
MeBsoftware
Mefsoftware:

Die Optik umfait den Teil des Cytometers von der Vereinzelung der zu messenden Partikel Uber die Excitation
‘dieser Teilchen bis zur Detektion der Fiuoreszenzemissionen und der Streulichtintensitaten.

Hiillstromkammer: Die hydrodynamische Fokussierung des Prohenstromes erfolgt in einer Freistrahlkammer.
-Lichtanregung: Zur Lichtanregung stehen 3 Laser {Argon-lonenlaser, UV-fahiger Argonionenlaser, HeNe -
Laser) zur Verfugung, die auch wahlweise gekoppelt werden kdnnen (tber Strahlteiler oder umgekehrtes
Prisma-Prinzip).

-Lichtdetektion: Die Lichtdetektion erfolgt mit Photomultipliern. Sie erzeugen einstellungs- und partikelabhangig
Strome Im Bereich weniger Mikroampere und Uber weniger als eine Mikrosekunde. Dementsprechend miissen
die danach folgenden Strom/Spannungswandler qualitativ hochwertig fir den Megaherzbereich ausgelegl und

‘dicht am Photomultiplier aufgebaut werden.

. Die MeBhardware besteht aus Kanalplatinen und einer Downloadplatine.
Download: Uber eine serigile Schnitistelle werden alle Groften zur Parametrierung der Messung vom PC

< einem Mikrokontroller in der extemen Hardware mitgeteilt, der die Kanalplatinen initialisiert. .
-Kanile: Den programmierbaren Vorverstirkemn mit maximal 64-facher Verstdrkung folgen Spitzenwerthalter,
der die zu messende GroRe ermittelt. Der Mikrokontroller fiihrt einen Handshakedialog mit der PC-Einsteckkarte,

. die die maximal acht Kanalsignalmaxima von den Kanalplatinen dbemimmt,

Die MeRsoftware, die mit LabWindows/CVI erstellt wurde, realisiert:
- Parametrierung und Speicherung der Mefumgebung
Online-Visualisisrung der gemessenen Daten in 2 oder 3-dimensionalen Histogrammen

Ablage der Daten im FCS 2.0 — Fileformat,
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THE POTENTIAL USAGE OF LASER SCAN CYTOMETRY IN CLINICAL TUMOR SCANNING VIA NADH AUTOFLUORESCENCE - THE INTERE

- DiaGNoOsTICS DETECTOR g
H. MAERZ *, J. HAMBSCH *, M. NUESSE®, T. SCHMID ©, P. SCHNEIDER?, R. ZoTZ®, A, H. MAERZ *, R. BUCHHOLZ ®, F. EMMRICH °, F. FINK ®, L. PFEIFER %, U. M/
' TARNOK *
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* Pediatric Cardiology, Heart Center Leipzig GmbH, University of Leipzig, FRG
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Laser scanning cytometry provides multicolor fluorescence measurements on a slid
as well as microscopy images for further detailed morphological investigation
Therefore, the LSC combines the capabilities of flow cytometry with light an
fluorescence microscopy techniques. '

he coenzymes NADH and NADPH play a major role in the cell’s interboE
ymbolizing its metabolic activity. Its autofluorescent proper'ty are }Nell-known
ave already been used for monitoring changes of the interbolisms. The

i igi iagnostics, b
For clinical diagnostics in pediatric cardiology, the LSC enables to minimize the | developed Interbolism Detector was originally develo;l)ed forcﬁ[)r:'c;rhgrageutical g
needed sample volume. As we will show, it is possible to do extensive . With its sensitivity and performance the detector w?s ?.SO us‘l?he IntefbolE)sm Detector
immunological investigation from a 5pl blood sample only, - £ monitoring (TDM) and other biotechnological applications. 1

Compared to commonly used flow cytometry, the LSC lacks of side scatter | consists of a N,-LASER and a glasfiber sensor small in diameter {100-800 pm

dectection. Therefore, fluorescence labelling strategy for the LSC is different. Eve

forward scatter usage limits the total amount of four to three colors. Despite of this . . o i i
additional information can be attained by relocating single cells ?0,- further £ It is well known fact that the interbolic activity of tumor is much higher compared

microscopcial investigation. Beside visible light, the microscopy performance § normal and healthy tissue. This can be utifized f%sczﬁlng;]goxl ‘:éﬂgﬂg{ if, l\?if:,tlsotr:,;gg
includes even the UV range, whereby the remaining of a new radiopaque material | €Xpansion invasively before and during surgecrlyg ! ?n pie gl

used for echocardiography in blood successfully was identified. on scanning sol_ld_e tumors after sugery em S : e'tolr o erformling diagnostical
In a FISH application, an induced genetic defect on murine Y-chromosom was | Our data exhibit that the Interbolism Detect ton? as well as to localize
identified via a FITC labelled probe versus Pl counter staining. instruments which can pe used_ to support invasive ecotomy .
We yet started to perform our immunclogical investigation of children undergoing subcutaneously expanding carcinomas.
heart surgery via L.aser scanning cytometry with promising first results. '

sensor). By time-resolved fluorescence detection in a 2ns gate, the detector is
advanieuos in sensitivity and accuracy.
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BESTIMMUNG DES ABSOLUTEN DNA-GEHALTES IN PFLANZLICHEN
ZELLKERNEN - VERGLEICH DER ERGEBNISSE VON VIER L.ABORATORIEN

A. MEISTER', J. DOLEZEL?, J. GREILHUBER®, S. LUCRETTI®, M. A. Lysak?,

NEUE PERSPEKTIVEN FUR DIE IMMUNOLOGISCHE ZYTOMETRIE

STEFAN MEUER, :
Institut fir Immunologie, Universitat Heidelberg,
Im Neuenheimer Feld 305, 69120 Heidelberg/Germany

ie dringend notwendige Entwicklung gezielterer und_ nebe_nwirkungs%irrqerer
ehandlungsverfahren fir Erkrankungen des Immurjsystgms wird durch in ihrer
ussagekraft sehr begrenzte diagnostische Moglichkeiten st‘ark verlangs§mt.
mmunologische Diagnostik wird derzeit auf der Ebene von Proteinen dt_xr.c.:hgefuh(t.
rotz der Perfektionierung beim - Einsatz monoklonaler  Antikdrper in
zytoﬂuorometrischen und solid-phase immuno-assays mui3 man erkennen:_ c.iaB. die
ensitivitdt dieses Zuganges limitiert ist. Probenmengen, dle. man bendtigt, um
ualifizierte Analysen in notwendigem Umfang durchzufu:hren, sind in Qer Regel nur
us dem peripheren Blut des Menschen zu erhalten - einem Kompar’g:ment, in dem
ich aber nur die wenigsten der o.a. Erkrankungen abspielen und sich deswegen
ort nicht ausdrilicken.
T:: rclleue Perspektive bieten quantitative analytisphe Verfahren .a\uf der Eb(.?,l.'le:_(:iel'
Senexpression mittels PCR. Wegen der hier méglichen expopentlellen_ Amplifikation
on Signalen ist es moglich, aus minimalen Probenvolurplna _r_nultiple Analysen
urchzufihren. Die Kombination der PCR mit einer zeitgeméfien qpparatwen
usstattung und leistungsfahiger Datenverarbeitung eréffn«_at_erstmals die Che_mce,
'mfangreiche immunologische Diagnostik aus vom lndwndueller? Krankheitsort
ntnommenen Gewebsproben vorzunehmen. Wir erwarten von diesem Zugang,
rankheitsspezifische Profile zu identifizieren und t.h.erapeutlsch_e Intervephonen
nhand deren Veranderungen zu steuern. Gleichzeitig sollten diese Ansétze es
rlauben, durch Erfassung relevanter Parameter an der "Endstreck_e" Imn_wunsy_stem,
mmunsuppressive Therapie auf die individuellen Gegebenheiten eines jeden
Patienten einzustellen.

L. NARD!* UND R. OBERMAYER®

Institut  fiir  Pflanzengenetik  und Kulturpflanzenforschung  Gaterslebe
(Deutschiand)’; De Montfort University Norman Borlaug Centre for Plant Science
Institute of Experimental Botany, Olomouc (Tschechische Republik)’; Institut fi

Botanik4der Universitdt Wien (Osterreich)’: ENEA, Casaccia Research Centre, Ro
(ftalien)”. '

Gehaltes von Pflanzen eingesetzt. Ziel des hier beschriebenen gemeinsame
Experimentes war die Untersuchung der Zuverlassigkeit dieser Methode, indem i
vier Laboraforien der nukleare DNA-Gehalt von neun Pflanzenarten in efnem
Bereich von 2C = 0.3 - 30 pg mit interner Standardisierung gemessen wurde.

Die beteiligten Laboratorien verwendeten unterschiedliche Methoden zu
Kernisoiation, Puffer und Analysengerite. Die Ergebnisse mit interkalierende
Farbstoffen (Ethidium-Bromid, Propidium-Jodid) stimmten sehr gut mit denen de
Feulgen-Mikrophotometrie und. untereinander (berein. Dagegen zeigten die mi
DAPI erhaltenen Resultate deutliche Abweichungen auf Grund der AT-Spezifitat,

Die Ergebnisse zeigen, daf die DurchfluRzytometrie mit interkalierenden Farbstoffen

eine zuverldssige Methode zur Bestimmung der nuklearen Genomgrife in Pflanzen
darstellt. ‘ :

Die Untersuchungén wurden finanziell unterstiitzt durch den Osterreichischen Fonds
zur Férderung der Wissenschaftlichen Forschung, Projekt P9593-BIO und Grant Nr.
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NEwW FLOW CYTOMETRIC ASSAYS FOR CLINICAL ANALYSIS OF LEU
FUNCTION:
NATURAL KILLER CELL ACTIVITY AND BASOPHIL DEGRANUL

. 1 1 |
THOMAS NEBE', KARIN HARTMANN', INGRID BRECHTEL '™ AND WERNER_E:

! iversi ital Mannheim, D-68135 Mannh
Central Laboratory, University Hospita , D€
| 20RPEGEN, Czernyring 22, D-69115 Heidelberg

cytometry is now widely used in clinical hematology and immunal
ngv; gxtend;z its use in immunophenotyping .of Iyrpphocyte subset
fiagnosis of immunodeficiencies and hematojoglcal d|§orc}ers by anal
nctional capacity of leukocyies. Phagocytoms_anfj oxndg’tlve burst h:?w
een proven valuable in the diagnosis anc} mpnltor]ng of mmunodeﬁmg
epsis. A prerequisite for a clinical applicatlon is a simple, robust and validz

stem. - .
};( activity is important for the removal of virus infected and tumor cells. In

THROMBOGENITY OF CORONARY STENTS:
AN IN VITRO ASSAY

MATTHIAS MOLLER %, ALMUT MAHNKE *, RAINER ZOTZ*, ATTILA TARNOK®

#Cardiology, Heart Center Leipzig GmbH, University of Leipzig, FRG
® Pediatric Cardiology, Heart Center Leipzig GmbH, University of Leipzig, FRG

One of the most frequent complications after PTCA and stent implantation, are acute;
and subacute restenoses. Clinical studies indicate that material and structure ofi
coronary stents strongly correlate with the incidence of arising complications.
Therefore, we developed an assay for testing the platelets activation in vitro via flow’
cytometry dependent on used stents. 'f
Distinguished by material or design, various stents (8) were investigated. Only blood]
from drug free, healthy, male volunteers in the age of 20 to 35 years was used. After]
vein punction, blood drops ‘were directed through a silicon coated glass funnelf

ending in a silicon tube in which a stent was inserted. Blood was collected in af . <" ed frozen and fluorescent, ready to use target cell;
citrate tube for further investigation. Similar construction without stent was used asj implify the the test, we us

) 1 ihi i ible to reproducibly monitor a clinical study and to diagn
control. Activation of platelets receptors (CD41a, CD42b and CD&2p) and platelet-; his way it was possivle b ,

- : iak-Hi i-Syndrome, a disease where the cytotoxic granules of NK cells
platelet aggregates were determined in dual laser flow cytometry via no-washi SnTses(f:le Higashi-Syndro

method (with whole blood). We used CD14, CD45 and CD41 labeling, f hil deqranulation was developed to improve the diagnosis’
identification of leukocyte-platelet interaction. Most distinct differences were seen Qllgr%\?’e:eﬁ'lfﬁ; b;:ggical tegst for specific IgE against a certain allergen (RAS

monocyte-platelets aggregates and granulocyte-platelet a gregates. : ; ificial carriers and matrices. Som
In fact, differences due to the set were significant, i.e. he?)aringor gold stents induce | [€aUIres coupling of allergens and haptens to ol

= i i i hemical process. Alternative
only minor platelet activation compared to stents made of steel. Flow cytometry is; alle:;}ge;s I'?: h?;;;\;:élagzag; lg::g;aé?dogsé;hEeLfsA are cSmbersome and time
capable for testing biocompability of stents in our experience. In the next future,] Metnods i We developed a simple assay that detects the de novo expression of
experiments are planned to draw conclusions about the relevance of thrombogenety: consuming.

- ion by
' ' [ i i surface of basophilic granuiocytes upon degranulation
1eareng resienosts fter FTCA win sentmplantation. grgriinggu;?:scgﬁ‘c‘:e. The assay works in whole blood and requires two hours. It

allowed us to demonstrate the sensitisation of many clinical employees to latex
nduced by powdered gloves. : o .
HIV andyc?rug induced apoptosis, early lymphocyte activation and cytokine
roduction are other valuable functional cytometric assays. -

rn summary, these assays of leukocyte function largely exter_ad.the clinical use of
flow cytometry while the analysis of lymphocyte subsets has a limited
application. ' :

Corresponding author:

Matthias Mueller, Heart Center Leipzig GmbH, Cardiology, University of Leipzig
Russenstr. 19, D-04289 Leipzig, Germany.
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EDUCTION OF INFECTION RISK FOR CREUTZFELDT-JAKOB DISEASE (CJD)
1 BY REMOVAL OF B LYMPHOCYTES BY INLINE FILTRATION. EVALUATION OF
HE EFFICIENCY OF POLYESTER FILTERS BY FLOW CYTOMETRIC COUNTING.

J. NEUMOLLER' S. E. GUBER® AND W, R. MAYR®
1Ludwig Boltzmann Inst. of Rheumatology and Balneology, Vienna
Department of Clinical Virology, University of Vienna
*Blood Donation Center for Vienna, Lower Austria and Burgenland, Austrian Red
Cross :

revention of transfusion related transmission of infectious prions is an emerging
oncern. Animal models with B cell deficient mice showed that the presence of B
ells plays a central role in transmissible spongiform encephalopathies (Klein MA. et
., Nature 390(6661), 587, 1997). A potential risk reduction of CJD infection might
e achieved by inline filtration of blood due to removal of B cells. New generations of
olyester filters eliminate the majority of white blood cells (WBC) including B cells in
magnitude of 4 logarithmic decades.

he capacity of polyester filters to reduce B cells was investigated in whole blood
EDTA), RBCC or FFP of 30 donors by flow cytometry (FC). T and B cells were
ounted using the Tritest-Trucount reagents CD45-PerCF, CD3-FITC and CD19-PE
Becton & Dickinson, USA). The Trucount tubes allow the determination of the exact
cquisition volume and consequently the calculation of the absolute numbers of
beled cells. In a first measurement both T and B cells were counted in whole
lood, in RBCC and FFP. Since the number of B cells is usually below the detection
mit of the FC method in RBCC and FFP, the mononuclear cells of 50 ml of each
lood component were concentrated using a Ficoll-Hypaque separation medium
Pharmacia, Sweden). In this fraction the ratio of T and B cells was again
etermined whereby their exact number could be interpolated from the total number
f T plus B cells of the first measurement. _

average in the whole blood of the donors 1.33x10° + 6.36x107, in FFP 9.97x10° +
12.08x10* and in FRCC 3.68x10° + 6.91x10° B cells/unit could be determined.
Compared with T cells B cells were retained approximately 4000 times higher in
"RBCC and 200 times higher in FFP. The results show that reduction of B cells in
-FFP and RBCC after inline filiration might diminish the risk of a transmission of

“prions in transfusion recipients.

COMPARISON OF HLA-DR4 TYPING BY FLow CYTOMETRY AND
POLYMERASE CHAIN REACTION USING SEQUENCE SPECIFIC PRIMERS
J. NEUMULLER" R, JILCH?, S. THURYZ AND M. FisCHER?

1 . .
Ludwig Bgltzmann institute of Rheumatology and Balneology, Vienna-Oberlaa
Central Laboratory of the Municipal Hospital Vienna-Lainz

Patients with rheumatoid arthritis {RA) show a hi
gher frequency of HLA-DR4 (50 o
than healthy controls (17 %). The onset of the alleles DRB1*0401 and DRB1( *040?4)

DR1, 4, 10 bear a shared epitope (SE) at AA iti i
. g ‘ position 70-74 of the B1 chain.
-(Ia_ﬂltope IS present in 80-90% of patients with RA. ' P an.
e aim of our study was to check the accuracy and reliabilit
y of a fiow cytometr.
(FC} method (Medac, Germany) that allows phenotyping of HLA-DRA4, Slg and ‘
_the genlebplrpductts of the alleles DRB1*0401 and DRB1*0404 with an,indire
Immunolabeling techniqgue compared with a relj i
mmunolal p w reliable PCR method _ serving a
201 FC typing results from patients with rheumatoid arthritis a i
typir . 5 | nd other inflammato
rh}eumatic drse_aseg (react!ve arthritis, ankylosing spondylitis, psoriatic arthritis an
mixed connective tissue diseases) were compared with those obtained by a PCR
SSP tejst (Degtsche Dynal GrnbH, Germany) allowing a low resolution HLA-D
Itypt|i|;|g gréd a high resolution typing of HLA-DR4 subtypes.
n the PCR-SSP 109 patients were positive for HLA-DR4 (54.23%)
I .23%), 81 forthe 8
(36.82"/?), 61 for I_-ILA—DRB1 0401 (30.35%), and 10 for HLA-DRB1*0404 {4.98%). |
tchomglazrl_sog 1t? O/thl? mﬁit_hod the FC test showed false results for DR4 in 4.59%, fo
e SE in 8.11%, for HLA-DRB1*0401 in 20.40% and f -DRB1*0404 in 2.4
of 2l of fhe natient. . b or HLA-DRB1*0404 in 2,49%
The investigation shows that HLA-DR4 typi i i ing i
: ping by FC is useful for rapid typing in
order to support the prognosis of RA. Nevertheless, in our hands it noit)app%'gpgate
fordtgiozfcurate determination of the gene products of the alleles HLA-DRB1*0401
an 04, .
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:%BESTIMMUNG NUMERISCHER ABERRATIONEN DER CHROMOSOMEN 1.
IN ZYTOLOGISCHEN PRAPATAEN DER CERVIX UTERI MITTELS FIS

D. PIEBER, M. BAUER, O. REICH, P. PURSTNER, F. GOCER, H. PICKEL
Geburtshilflich-gynakologische Univ.-Klinik Graz

PHANOTYPISIERUNG VON DISSEMINIERTEN TUMORZELLEN IM
KNOCI-!_ENMARK MITTELS CYTOKERATIN 8/9/18 UND UPA-REZEPTOR-
ANTIKORPER DURCH KONFOKALE LASERSCANMIKROSKOPIE (CLSM)

Noack, F., D, HELMECKE, H. GRAEFF UND M. SCHMITT
tHintergrund

Frauenklinik der Technischen Universitit Miinchen
Immunhistochemi i i i : . . INumerische chromosomale Aberrationen spielen wahrscheinlich bei der
und Ko:,r?Ifarez?,llgr?,herl]as\?::]eiﬁfgﬁge'T?Jl;_'e; e|r|1|em Lritte] aller Patienten mit Brustiarzinagenese von Plattenepithe!zell-Karzi}rjlomen der Cervix uteri eine Rolle:
Untersuchungen an Magenkarzinom-pati rzellen im Knochenmark nachweisengiqwzytometrisch kann die Ploidie sehr gut bestimmt werden, die einzelnen
UPA-'RezeptOf-positiVeng Tumorz;",,;}pna |e:ir:]£en Eﬁgig e%e;:;?(t' dal;st die Detektion von etroffenen Chromosomen kénnen aber nicht identifiziert werden. FISH
Rezidivrisiko verbunden ist. Patientinnen mit agressiven TLrJn nl"ioreimgz hoﬁeg Fluoreszenz—in—situ—Hybridisierung) ist eine einfache Methode um numerisch
identiﬁzie_ren und einer risikoadaptierten, individualisierten Therapie zufﬁhreien SIC- b vlveichungen einzelner Ghromosomen in Interphasenkemen zu bestimmen._.
¥ : i :

Fragestellung: Ko issemini . = . , . ;
Konnen disseminierte Tumorzellen bei - Marnma=Wir erhoben die Haufigkeit von numerische Aberrationen der Chromosomen

karzinompatientinnen .und Patienten mit gastrointestinalen Malignom-erkrankungen{in zytologischen Préparaten der Cervix uteri mittels FISH, um einen Zusammen
/on numerischen Abberrationen dieser beiden Chromosmen und der Entwickk

nmittﬁls monoklonaier Antikérper ~ gegen Cytokeratin-filamente 8,2 und 18
achgewiesen werden und lassen sich diese Zellen in bezug auf ihre uPA-Rezeptor{von préinvasiven und invasiven Lasionen zu evaluieren. Weiters sollte die
nwendbarkeit von FISH als mdgliche Screeningmethode bei zytologischen

Expression weiter charakteri-sieren?
Methode: Durch GLSM und FACS-Analyse wurden 3 monokionals Mausantiksrper Préparaten zur genaueren dentifizierung von préinvasive Lasionen erprobt werd
Material und Methode . :

gegen Cytokeratin 8/9118, sowie 6 monokionale und 2 pol ikd

den_ UPA-Rezeptor an Malignomzellen (ZR75, MCFTP%{X?;&?UA rgék-? rﬁﬁg g;g%\ Bis zum jetztigen Zeitpunkt wurden zytologische Smears von 9 CIN Il (cervicale

peripheren Blutlymphozyten (PBL) und Knochenmarkzellen 'ausgetestet ém, ntraepitheliale Neoplasie) und als Kontrolle von 8 PAP Il mittels FISH evaluiert. Es

monoklonaler Mausantikérper gegen Cytokeratin 8/9/18 (A 45 B 3/3) unci dreil wurden zentromerische DNA-Sonden fiir das Chromosom 1 und 7 verwendet. Im
Mittel wurden 72 Kerne pro Praparat ausgezahlt (Range 27-118 Kerne). Die Anzahl

Antikérper gegen uPA-Rezeptor (11 D 7, 111 F 10 und HD 13.1 ) wurden mit
Fiuorochromen direktkonjugiert. Doppelmarkierungen an Knochenmarkausstrichenl 4&F Signale fiir Chromosomen 1 und 7 wurde in jedem Kern gezé&hit und zwischen
den beiden Gruppen verglichen.

und Cytospinpréparaten von Mamma- und -Kolonkarzinompatienten wurden
: : 7 Resultat

durchgefiihrt. i

Erg issa Mit d - . ) | In den Zellkernen der CIN 11l fanden sich signifikant héufiger drei Signale fiir das

u;del?g,ﬁee'zgg;tt:re{ayseéz Osciighd'it?ﬁrﬁgmbhnlert'en KN achweises von Cytokeratin 8/9/18) Chromosom 7 als in der Gruppe der PAP Il (p<0.05). In den Kernen der CIN I

identifizieren und charakterisieren rzellen im Knochenmark mit hoher Sensitivitat] Gruppe fanden sich haufiger drei Signale fur das Chromosem 1 und vier Signale fiir
' ' : die Chromosomen 4 und 7, der Unterschied war aber statistisch nicht signifikant.

b
k.
4
i

Echllaﬂfolgerung.:'_ Zur  Selektion von - Hochrisikopatienten  werdeni SchluBfolgerung
nochenmarkaspirate von Mammakarzinompatientinnen mit Hilfe der neuen| Fur das Chromosom 7
Doppelmarkierungstechnik untersucht. .

” findet sich in prainvasiven Cervixidsionen héufig eine
I Trisomie, die auf eine mégliche Rolle diese Chromosoms bei der Entwicklung von
L Cervixkarzinomen hinweist. FISH ist eine Methode die zur genaueren Evaluierung
. von zytologischen Routinepraparaten eingesetzt werden kann. '
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IN VITRO ASSAY FOR LYMPHOCYTE FILTRATION BY FILTERS
CARDIOPULMONARY BYPASS

PIPEK M, HAMBSCH J, SCHNEIDER P, TARNOK A
Paediatric cardiology, Herzzentrum Leipzig, University Leipzig, Gem

he various parts of cardiopulmonary bypass (CPB: venomidicard, -0
aper filter, fibre) can induce a selective binding and stimulation of leuke
inical study we found that during surgery with CPB early activate
tymphocytes and B cells are selectively lost. in the present study we ang
itro if this selective loss is due to filtration in the filiers of the CPB
xperiments we used the filters from the venomidicard because in the
0% of the filtered cells were found. _
lood, obtained from healthy adult volunteers, was led five times throt
olated filters. The leukocytes were immunophenotyped before (control) an
tration (filtered). In addition, cells in the filter were isolated by washing
hosphate buffered saline. , E
amples were analysed on a dual-laser flow cytometer. We used four ¢
ntibody combinations:

D19FITC/CDBOPE/CD3PerCP/CDASAPC,
D25FITC/CD54PE/CD3PerCP/CD19APC.
e found a decrease of the fraction of B lymphocytes in the filtered sample fro
3% to 8 %. Among the B lymphocytes preferentially the CD69+ fraction was
ltered. On the other hand filtration of CD69+ T lymphocytes and NK cells was less
fiicient. There was no clear selectivity in the filtration of CD25+ T-cells. Our present
ata are in agreement with the clinical studies and indicate that lymphocytes
electively adhere to the filters of the CPB. Using in vitro filtration and subsequent
mmunophenotyping could be an important tool for quality assessment of biological

tters..
(Supported by the Deutsche Stiftung fiir Herzforschung).

ONSET AND SYNCHRONISATION OF OPTICALLY INDUCED FOCAL CALCIUM
OSCILLATIONS iN SYNCYTIA OF CARDIAC MYOCYTES

G. PILARCZYK, K.Q, GREULICH

Institut ftir Molekuiare Biotechnologie, Beutenbergsfral&e 11,
07745 Jena, Tel./Fax.: ++49.3641.656402/1 0

Dunng enzymatic digestion of heart tissue the temporal automaticity of the entir
heart is preserved on the single cell level and appears as oscillation of the cytosoli
galclgm concentration. Embryo. derived heart cells close up, connect via ga
junctions and self-organize as a cytosolic continuum enveloped by a single ce
membrane. This oligocellular syncytium behaves as a network of weekly couple
ost:l_iiators. A two-dimensional muscle-like tissue is reconstituted in cell culture
During the release of calcium ions with subcellular resolution by photolysis.of np
EGTA _w:th a microbeam a cell group undergoes a transition from dormancy t
oscallatlon_. The onset of the oscillation and its spreading over the entire cell grou
can ‘be visualized by real time calcium imaging with the calcium sensitive dy
Calcium Glreen1. This process starts with an exponential decrease of the calcium
conpentrahon in the cytosol subsequent to the calcium dependent activity of th
sodl_um/calcium-exchanger. The activity is balanced by calcium induced release o
calc!um from the sarcoplasmic reticulum through the ryanodine receptor (CICR)
Beginning in the illuminated region the system starts {6 oscillate and behaves as
pacemaker of the surrounding cells. ‘

\;\:% tt?]ke thist_ |c>|||'0_cedi1ret aé; ;\ way to simulate the appearance of extrasystolic beat

e spatially restricted breakdown of the calgi i i i

uatione s e working homr _calcium homeostasis under infarctiou
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SPEKTRALE PRAZISIONSDISTANZMESSUNG MITTELS KONFOKALE!
SCANNING MIKROSKOPIE IN DER 3D~GENOMANALYSE

“Rauch"’ H. Bornfleth” " I. Solovei ?* B. Horsthemke *, M.Hausmann"
2. ¢ .cremer !

) institut fiir Angewan'dte Physik, Universitdt Heidelberg
2 Institut fiir Anthropologie und Humangenetik, LMU Minchen
* Institut fur Humangenetik, Klinikum der Universitét Essen

r die Erforschung der dreidimensionalen (3D) Struktur des menschliche
ind deren funktioneller Bedeutung lassen sich in intakten Zellkernen kl
deinste DNA-Abschnitte mittels in situ Hybridisierung spezifisch Fiu:
arkieren. For die quantitative Analyse der Topologie dieser Marker eign
rnfeld-Lichtmikroskope hoher Auflésung und Prézision. Hier wird die Tech
Spekiralen Prazisionsdistanzmikroskopie (SPM) vorgestellt. Das Prinzip
darauf, daR die Lokalisation des Baryzentrums ("optischer Intensitatsschwerpt
einer Flucreszenzmarkierung in der Mikroskopie wesentlich genauer als
Auflésung (= Halbwertsbreite der Punktbildfunktion) bestimmt werden kann.

SPONTANEOUS AND INDUCED APOPTOS!S OF NEUTROPHILS:
DIFFERENGCES OF NORMAL AND G-CSF-INDUCED CELLS

K.POLLMANN *, J.KADAR 2, A.EMMENDORFEER !

1 .
) Fragnhofer—!TA, Dept. of Immunobiology, Hannover, Germany
Medical School of Hannover, Dept. of Transfusion Medicine and
Immunohematology, Germany ‘

Neutrophils are short living cells and rapidly undergo apoptosis in vi
sought for a method to delay their early ent?y iargto prog?amrr?eg ?:!’lsdg;tf\:ltm. Sow
Neutr.ophils. were isolated from normal donors and donors treated with G—CSF.
We mvestlgﬂted the apoptosis (CD 95, Fas Ligand, Apo 2.7, Annexin V
MitoTracker™, bel-2, p53, p21WAF-1), the expression of surface molecules (C
11b, 16, 54, 62L, 64) by flow cytometry.
;;22?:;)_ apoptosis was induced in vitro by using an anti-Fas antibody (IgGas, clon
Norma_ffy there was an increase of apoptotic cells over storage fime, best shown wit
Annexin V staining. We found an expression of bcl-2 in the neutrophils and ther
:’:rz also dgtecta}blezqt;)vtzilr:l !Ievgs of p53. Only in a few patients we could measur
xXpression o -1. G-C i
o oo bcl-pz And pos. SF induced ceils constantly expressed lowe
Conggrping the induction of apoptosis, neutrophils showed a certain order o
ser_15|t|wty to in vitro anti-Fas treatment. (G-CSF in vivo < G-CSF in vitro < untreated
Usmg_ neoplastic cell lines increasing p53 and decreasing bcl-2 have bhee
described.” Using peripheral blood neutrophils, these changes could not b
observed. Therefore, a difference between cell lines and primary cells has to b

considered and other pathways might be involved in apoptosis of
malignant myeloid cells. Pop normel. non

durch verschiedene spekirale Signaturen, lassen sich diese gefrennt lokalisie
und somit ihre Absténde bestimmen. In der konfokalen Laser-Scanning Mikroskop
erhilt man so ein "Auflésungséquivalent” von ca. 50 nm, entsprechend wenigen
Nukleosomendurchmessern. Bei dieser Prézision miissen jedoch Abbildungsfehler, -
d.h. insbesondere der chromatische Versatz mittels Kalibrierpartikel oder in situ )
durch simultane Mehrfarbenmarkierung eines DNA-Abschnittes kalibriert werden.

Die SPM wurde angewandt, um Distanzen zwischen ausgewéhlten Klonen der
Prader-Willi-Region auf Chromosom 15 zu ermitteln. Zur Verfligung stehen DNA-
Proben von vier verschiedenen Klonen, deren genomische Distanz in
Kilobasenpaaren bekannt ist. Nach Zweifarben-Fluoreszenz in situ Hybridisierung in
menschlichen Fibroblastenzellkernen wurden die Signale mit hoher Prézision .
okalisiert und deren Distanzen gemessen. Das Ziel liegt darin, die genomischen
Distanzen zwischen den Klonen mii den gemessenen geometrischen Distanzen (in
nm) zu vergleichen und somit Erkenntnisse Uber die Topologie dieser Region zu
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BCL-2-INDEPENDENT LOCALISATION OF BAX iN LEUKEMIA CELLS BY
CoONFoOCAL LASER MICROSCOPY

V. RUPPERT, K. GANZEL, B. DORKEN, W.-D). LUDWIG, L. KARAWAJEW

Dept. of Hematology, Oncology, and Tumor Immunology,
Robert-Rossle Clinic, Humboldt-University of Berlin, D-13125 Berlin,
Germany

Bc1-2 and bax are members of the bcl-2 family that play a key role in the regulation
of apoptosis. Their mechanism of action has been proposed to implicate in vivol
homo- and heterodimerizations and an association with intracellular membranes duel
tc their hydrophobic C-terminal regions. For bcl-2, preferential association with]
mitochondrial membranes has been clearly demonstrated. By contrast, subcelliul
distribution of bax has been controversially discussed. Thus, bax was suggested
bind mitochondria either as an integral membrane protein or to be targeted tof
mitochondria by bcl-2. Moreover, recent studies wth bax-transfected fibroblasts and
epithelial cells suggested diffuse distribution of bax in living cells which was
independent of bel-2 expression. To investigate subcellular distribution of bax and it}
relation to bcl-2 we studied leukemia T-cell lines and freshly isolated acute leukemia}
cells of T-lineage by confocal laser microscopy. To this end, we applied threecolor}
“analysis of cells stained in various combinations for bax, bcl-2, mitochondria, ¢ )
nuclei and apoptotic plasma membrane. In living cells, bel-2 was found to be main
colocalised with mitochondria. By contrast, we observed considerable amounts
bax which was located out of mitochondria. In almost all samples the distributio
pattern was non-diffuse and clearly punctate. Interestingly, these distribution}
patterns did not _depend on intracellular expression levels of bel-2 and bax measuredj insgesamt etwas niedrigere Deletionsrate als CIS mit einer Haufigkeitsverteilung von
by ﬂow. cytometry in parallel to confocal microscopy. Therefore, our data suggest al CDK (73%) > p53 (40%) = FACC (40%).

dISC?r‘ItInUQUS:_ punctate subcellular distribution of bax which is to a great extent outf SchluRfolgerung: Mit diesen Arbeiten wird erstmalig gezeigt, dal CIS schon sehr
.of ml_toghonQrza and does not depend on bci-2 localisation and expression. ohe Deletionsraten von Chromosom 9 zeigen und im Bezug auf dieses Gen nicht
on papilidren Tumoren getrennt werden kénnen. Die relativ hohe Rate an p53
Mutationen in den flachen Lasionen liegt zahlenmiRig deutlich Gber dem papilldrer
Tumoren (Hartmann et al. Verh. Dtsch. Ges. Path. 81:746,1997) und ist schon fur
Dysplasien giltig.

MIKRODISSEKTIONS-UNTERSTUTZTE FISH-ANALYSE VON DYSPLASIE UND
CARCINOMAIN SITU DER HARNBLASE.

G. SCHLAKE, A. HARTMANN, H. KUTZ, D. ZAAK", R. KNUCHEL

Institut fiir Pathologie der Universitit Regensburg und
1Urc'logische Klinik und Paoliklinik GroRhadern, LMUniversitét, Munich.

jel: Die gangige Hypothese zur Entstehung des Harnblasenkarzinoms beschreibt
etrennte Wege filr den papilldren Tumor (assoziiert mit Chromosom 9 Aber-ration)
nd die flachen Neoplasien (assoziiert mit p53 Mutation). Im Rahmen einer Studie
u genetischen Veranderungen friher Stadien des Harnblasenkarzinoms bestand
in wichtiger Teilaspekt in der Untersuchung von multifokalen Carci-nomata in situ
CIS) und mittelgradigen Dysplasien (DIl) hinsichtlich Verénderungen von
>hromosom 9 und 17. '
faterial und Methoden: Von insgesamt 19 Patienten wurden 28 CIS und 15 Dil
ntersucht. Von  Biopsien, die im Rahmen der endoskopischen
luoreszenzdiagnostik mit 5-Aminolévulinsdure gewonnen worden waren, wurden
0pm  Gefrierschnitte angefertigt, Methylenblau-gefarbt und anschlieend das
Jrothel mikrodisseziiert. - Die anschliefende Fiuoreszenz in-situ Hybridisierug
rfolgte an vereinzelten Zelikernen mit biotinylierten Sonden fiir die Genloci 9922
FACC), 9p21 (CDK) und 17p13 (p53). Ausgewertet wurden die Signale von
mindestens 60 und hchstens 115 Zellen.

‘rgebnisse: Die Verteilung genetischer Ver&nderungen in den untersuchten ciIs
etrug p53 (89%) = CDK (89%) > FACC (75%). Synchrone multifokale CIS zeig-ten
aufiger gleichartige als divergente Aberationsmuster. Dysplasien zeigten eine

Mit Unterstltzung durch DFG Kn263/7-2 und Mildred Scheel Stiftung: 10-1096-Ha1.
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AUTOMATED CLASSIFICATION OF PERIPHERAL BLODD AND BONE
MARROW ASPIRATES FROM CHRONIC LYMPHATIC LEUKEMIA (B-CLL) BY
THREE COLOUR FLOW CYTOMETRIC IMMUNOPHENOTYPING

C: VaLET! H.G.HOFFKES?, G.BRITTINGER®, A.FRANKE?

1) Max-Planck-Institut fir Biochemie, Martinsried,
) Div. of Hematology, University Magdeburg,
*) Div. of Haematology, University Essen, Germany

MAPPING THE CELL SURFACE DISTRIBUTION OF ERBB MOLECULES IN
BREAST CARCINOMAS.

JANOS SZOLLOSI |, PETER NAGY ’, ATTILA JENE! !, SANDOR DAMJANOVICH', THOMAS M.
JOVIN

'Department of Bio'physicg, and Cell Biology, University Medical School of Debrecen,
Debrecen, Hungary, “ Department of Molecular Biology, MP| for Biophysical
Chemistry, Géttingen, Germany, ' '

ErbB2, a member of the epidermal growth factor (EGF) receptor-type tyrosine kinase
receptor family, is overexpressed in breast tumors with poor prognosis. We studied
the cell surface association of this receptor with itself and with other cell surface
proteins by flow and image cytometric fluorescence resonance energy transfer
(FRET) methods using fluorescently labeled monoclonal antibodies. We detected 2|
high degree of homoassociation of erbB2 molecules in unstimulated SK-BR-3 cells.
This interaction was enhanced by EGF treatment. In accordance with the EG
induced redistribution of erbB2, EGF receptor was also in close proximity to erbB2;
Imag'e microscopic photobleaching energy transfer measurements detected.
considerable pixel-by-pixel heterogeneity in the homoassociation state of erbB2. Inl
some regions of cell membranes anomalously high erbB2 homoassociation w: :
ot?served. We used the shared aperture mode of a scanning near-field oplical;
microscope to visualize erbB2 clustering and to characterize the dimensions.of these,
regions. Our results showed that erbB2 was concentrated in membrane areas with
diameter of 400 nm on unstimulated cells. Activation with EGF, heregulin and

rnonocjorl'-.a| i anubod[es increased the diameter of erbB2 clusters to 700 nm: 0.0% of the cases (n=58/34/38) with predicitive values of: 91 8, 91.2 and 94.1%.
Irrespective’to"the activating ligand. In addition to the short-scale association of}

: - . ‘ o As a first test set, prediagnosed BMA (n=12) and PBL. (n=10) samples,
erbB2 with other erbB proteins (formation of homo- and heterodimers, as detected] unkown to the classifiers, were correctly classified for BMA and PBL in 91.2%

by FRET), the association of several hundreds of proteins in clusters may have also : (n=11/12) and 100.0% of the cases (n=10/10). In a socond test set, 8 BMA samples

physiological “significance. These clusters may be the initiation sites of ifi i ' ‘
o= A Ny : 2 and 7 PBL samples, not well classifiable by routine flow cytometric anaiysis were
transmembrane signaling, the exact mode of activation being determined by other} unambiguously gassified by CLASSIF1 anaﬁ/sis. ! ’

erbB proteins possibly also present in the clusters.

o e o In addition, CLASSIF1 analysis s significantly faster than the execution of
manual or automated measurements, thus fulfilling the requirement for a fully
-automated on-line analysis of multiparametric data file sets.

The correct analysis of light chain restriction in B-CLL from flow cytomdric
easurements requires thorough investigation because the interpretation of results
case of weakly expressed immunoglobulines may be ambiguous. The aim of this
udy was to investigate whether CD45/14/20, CD8/4/3, KappalCD19/5,
{ ambdaCD19/5 flow cytometric list mode files were suitable for automated
classification by the CLASSIF1 triple matrix algorithm (Cytometry (CCC} 30:275-
288(1997), hitp:/Avww.biochem.mpg.de/valet/classif1.htmi). S

Bone marrow aspirates (BMA) and peripheral blood leukocytes (PBL) of
normal and APAAP/histclogically proven kappa and lambda expressing B-CLL
f'p_atients served as learning set. After completion of the self learning process, BMA
were correctly classified in 100.0% of the cases (n=22/26/27) with predictive values
100.0, 100.0 and 96.3%. Similarly, BMA samples were classified against PBL, as

easier control assay with: 100.0, 96.2 and 96.3% (n=58/26/27) at predictive
lues of: 100.0, 94.6 and 94.6%. PBL were correctly classified in: 98.3, 91.2 and
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RELATIONSHIP BETWEEN PEROXISOME PROLIFERATOR-ACTIVATED

RECEPTOR GAMMA (PPARY) AND CELL CYCLE IN LUTEIN CELLS
- TORSTEN VIERGUTZ, BERTHOLD LOEHRKE, RALF POEHLAND
_ UND WILHELM KANITZ
Research Institute for the Biology of Farm Animals
Dummerstorf Germany

KONZEPTE UND TECHNIKEN ZUR BIOPHYSIKALISCHEN ANALYSE DES
ZELLULAREN SIGNALVERHALTENS VON TUMORZELLEN MIT MODULAREN
MIKROSENSORARRAYS ZUM MOGLICHEN EINSATZ IN DIAGNOSTIK UND

THERAPIE
BERNHARD WOLF
AG Medizinische Physik und Elektronenmikroskopie, Institut fiir Immunbiclogie der
~ Albert-Ludwigs-Universitét Freiburg, Stefan-Meier-Str. 8, D-79104 Freiburg
jerische und pflanziiche Zellen sind Mikrosysteme mit hohem  strukturellen
Organisationsgrad und  nichtlinearer Signaldynamik [1]. Sie besitzen parallele
Datenverarbeitungseigenschaiften [2] und antworten auf physikalische oder chemische
Stimuli mit definierten Signalen [3,4].
m Rahmen systemanalytischer und  experimentefler  Untersuchungen  zum
Wachstumverhalten von lumorzeilen und  deren miéglicher chemotherapeutischer
besinflussung haben wir ein Mefsystem entwickelt, das an Zell- und Gewebematerial diese
rellulzre Signale mit geigneten Mikrosensoren on-fine und real time registrieren kann {5,6].
Dieses System wird zur Zeit in einem Verbundprojeki unter Fdrderung des BMBF mit
verschiedenen Partnem realisiert und gestestet. Zellen aus Zellkultur und Biopsien kéinnen
konventionell vorkultiviert und fir die Dauer der Messung in eine mit verschledenen Sensoren
bestlickte Kammer eingesetzt werden. Mikrosensoren fir pH, Sauerstofi, Temperatur, lonen
und elektrische Wechselwirkungen der Zellen stehen entweder in unmittelbarem Kontakt zu
den Zellen oder sind im Stromungskanal des Nahrmediums positioniert [7,8,9]. Zusétzlich ist
das Zell- oder Gewebematerial mikroskopierbar, so dalk alle Standardtechniken zu
Visualisierung infrazellularer Signalverarbeitungsprozesse eingesetzt werden kdnnen. Anhand
verschiedener Experimente zur chemotherapeutischen Beeinflussung von Tumorzellen
{10,11] werden die verschiedenen moglichen Versionen des Systems sowie Anwendungen in
der biomedizinischen Forschung préasentiert und zur Diskussion gestellt .

" Introduction
Ovarian .foIIicIe cells differentiate to produce pregnancy - maintaining steroid
( progestins, i.e., progesterone and related steroids) after ovulation, generating th
corpus luteum. The corpus luteum is regressed when fertilization of the released;
oocytes did not take place. The regulation of this process is not fully understood b
may be associated with the expression of transcription factors activating gen
products some which are involved in pathways of the cholesterol and lip
metabolism. As peroxisome proliferator-activated receptors (PPAR) may play a ro
for the differentiation of lutein cells, we were interested in the expression of PPA
and PPARY -mediated action on cell cycle progress , a PPAR form which is involve
in the adipogenic differentiation. '
Methods
The expression of PPARy in bovine lutein cells {day 12 of the ovarian cycle) wa
analyzed at the level of the mRNA and ectropic expression by imaging, fio
cytometry, and blot analysis. Cell function was tested by progesterone secretic;n and;
b31(2t2e response to the mitogenic drug aurintricarboxylic acid (ATA) and to 15-deox
A" prostaglandin J, (15-d PGJ.) an endogenous ligand of PPARYy. Cell cycle was!
analyzed by flowcytometry, using propidium iodide staining after ethanol fixation and:
RNAse treatment. =~ - e
Results and Conclusions '
The cells (24 h culture) respondeddose-dependently with increasing the
progesterone secretion {up to 1.5 fold the basal level) to 15-d PGJ,. ATA was found]
to reduce the intracellular PPARy level and fo promote the cell cycle [:urogress;5
indicating. ATA as tool for experimentai changes of PPARYy proteins in intact cells anci:
for studying the physiological consequences. The ATA-mediated decrease of PPAR-f
was accompanied with a reduced progesterone production and a progression of the
cell cycle, indicative for a function of PPARYy in both processes. The response to ATA;
was abrogated by a high dose (> 490 nM) of 15-dPGJ;, suggesting 15-dPGJ, exerts:
its_effect on steroidogenic activity via PPARy and a role of the 15-dPGJ; -PPAR’y:
systemn for maintenance of a differentiated quiescent stage in lutein cells.

Literatur: [1] M. Kraus, B. Wolf: Structured Biological Modelling - A new approach to
biophysical cell biclogy. CRC Press inc., Boca Raton 1995. [2] D. Bray: Intravellular signalling
as a parallel distributed process. J. Theor. Biol. 143,215-231 (1990). [3] M. Kraus. W.
Baumann, M. Brischwein, R. Ehret, C. Leroux, B. Wolf: Biosensorik mit zelluldren Systemen.
BioScope 1, 24-33 (1993). [4] M. Kraus, B. Wolf: Ising model for cooperative processing of |
extracellular information by protein-tyrosine kinases and cell adhesion molecules. BioSystems |
33, 89-98 (1994). [5] B. Wolf, W. Baumann, R. Ehret, M. Brischwein, A. DBumbs, G. Sulz:
Vorrichtung zum Mikroskopieren,DPA 44 17 078.5 (1994). [6] B. Wolf, W. Baumann, U.
Sieben, A. Dumbs, G. Sulz: Objektirager fur Mikroskop, DPA 44 17 079.3 {1994). [7] M.
Brischwein, W. Baumann, R. Ehret, A. Schwinde, M, Kraus, B. Wolf: Mikrosensorische
Systermne in der zellbiologischen Grundlagenforschung und der medizinischen Diagnostik. * |
Naturwissenschaften 83. 193-200 {1996). [8] R. Ehret, W. Baumann, M. Brischwein, A.
‘Schwinde, K. Stegbauer, B. Wolf: Monitoring of cellular behaviour by impedance
‘measurements on interdigitated electrode structures. Biosensors & Bioelectronics 12, 29-41
(1997). [9] M. Brischwein, W. Baumann, R. Ehret, M. Kraus, B. Wolf: Abhdrstation fur lebende
‘Zellen: Mikrosensorik in Forschung und Klinik. BioSpektrum 3, 48-49 {1996). [10] B.Wolf,
M.Kraus, U.Sieben: Potential of microsensor-based feedback bioactuators for biophysical
cancer treatment. Biosensors & Bielectronics 12, 301-309 ( 1997 ). [11] T. Severin, B.Miller, .
G.Giese, B.Uhl, B.Wolf, S.Hauschildt. W.Kreutz: pH-dependent.LAK cell cytotoxicity. Tumor |
Biol. 15, 304-310 (1994 ) : -
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' DETERMINATION OF DNA-PLOIDY.
IN TRANSITIONAL CELL CARCINOMA OF THE BLADDER
iN CORRELATION TO THE HISTOPATHOLOGICAL STAGE AND CLINICAL
COURSE

H. AL-ABADI MD, P. NEuHAUS MD

Department of Urclogy,& Surgery Division of Clinical Cytology and DNA Cytometry,
harite ,Campus Virchow Medical Center, Humboldt University of Berlin, Germany

Background: According to Bergkvist et al and Ooms et al, the stage and histopathological
grade of a tumor are not sufficient to judge its biological aggressiveness in respect to
fecurrence, invasion and metastatic growth. Since histological grading is subjective and not
sniform, it is necessary to assess the grade of malignancy and tumor stage objectively by
means of prognostic methods. .
" Methods: In 147 patients with urothelial carcinoma of the bladder, the ploidy,
deoxyribonucleic acid (DNA)} heterogeneity and cell cycle count phases in the tumor were
alyzed by single cell DNA cytophotometry in order to determine new prognostic factors in
addition to those already known (stage and grade). Patients were studied for 1 to 12 years,
mean 6,7 years. '
' Results: The spread of bladder carcinoma was determined in accordance with the
classification of the International Union Against Cancer. A total of 76 patients (52 %) had
stage pTato pT1, 35 (24 %) stage pT2, 25 (17 %) stage pT3 and 11 (7 %) stage pT4 disease.
e tumors were classified histologically according to the guldelines issued by the World
ealth Organization. Histologicat grade 2 (53 %) was most prevalent. Grade 3 tumors were
present in 24 % and grade 1 tumors in 23 % of the patients. '
" There was a comelation between tumor stage and DNA ploidy. The cell lines were
euploid in 38 % of the patients with stage pT1, 64 % with stage pT2 and 88 % with stage
3 tumors.
Radical cystectomy- with pelvic lymphadenectomy was performed in 32 patients with stage
pT2 (pT1 to pT2) and 9 with stage pT3 disease. Of the 21 stage pT2 and 9 stage pT3 cancer
patients {that are 66 % of patients with cystectomy), 2 to 4 had positive lymph nodes. Of the
cystectomy specimens obtained intraoperatively from patients with stages pT2 to pT3
disease, 45 % showed secondary microscopic invasive tumor focl. All of these tumors were
-aneuploid without exception and showed multiple aneuploid cell lines.

A significant correlation was found between DNA cytophotometry and the clinical course of
the disease. Patients with diploid tumor cell lines {2¢ region) had no metastases and no local
tumor progression for up to 10 years. Patients with multiple aneuploid tumor cell lines (3c, 5¢,
7¢ and higher) suffered recurrence and local tumor progression within 4 to 16 months, mean 7
months. The patients died of the tumor 26 months after primary diagnosis. The difference-in
tumor recurrence and in tumor progression between patients with aneuploid and diploid
‘tumors was significant {p > 0.001).

Conclusion: In our study, 43 % of the patients had muscle-infilrative disease at
cystectomy. All of this tumors were analyzed without exception and showed multiple
aneuploid cell lines. This finding clearly indicates that many of these cancers may express
their potential for infiltration and metastasis early enough in the clinical course so that cancer-
specific mortality will occur, cystectomy having presumably been done in a timely fashion.
The results obtained in the multi-variance analysis, showed that only tumours with pT stage .
(P=0,0083) and DNA Histogram (P=0,0041) had a decisive effect on the prognosis of the
patient. .
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CARBOXYFLUORESCEIN LABELLING AND EFFLUX AS
INIDICATORS FOR ACIDIFICATION BY LACTIC AcID BACTERIA

62

FLow CYTOMETR!C DETECTION OF APOPTOTIC FRACTIONS DURING CELL
CYcLE IN HUMAN MAMMARY CARCINOMAS UsING TUNEL-METHOD

VOLKER EHEMANN, JAROMIR SYKORA, ADELHEID LANGE, HERWART F. OTTQ
Department of Pathology, University of Heidelberg

C.J. BUNTHOF, P. BREEUWER, F.M. ROMBOUTS, T. ABEE

Laboratory for Food Microbiology, Wageningen Agricultural University, P.O. Box
8129, 6700 EV Wageningen, The Netheriands.
E-mail: Christine. Bunthof@MICRO. FdSci.WAU. NL

The viability and. vitality of lactic acid bactetia are essential in dairy fermentations;
such as yogurt and cheese making. The traditional techniques for determination of
viability and vitality are plate counts and acidification tests. These experiments
require long incubation times and give limited information. Fluorescent techniques
however provide the possibility for fast measurements with high sensitivity and the
potential of single-cell analysis. Fluorescent probes can be used to measure various
physiological parameters, such as enzyme activities, membrane integrity and
cytoplasmatic pH, by fluorescence microscopy, spectrofluorimetry, and flow
cytometry. Fluorescein and its derivatives are used extensively for viability
measurements and intracellular pH measurements of bacteria, yeasts and
mammalian cells. We tested the use of carboxyfluorescein (cF) to indicate the
viability and vitality of lactic acid bacteria and to study stress responses.
Lactococcus lactis ssp lactis ML3 could readily be labeled with ¢F by incubation W|th
the non-fluorescent precursor carboxyfluorescein diacetate (cFDA). The labeling
capacity was lost after heat treatment at 70 °C. In mixtures of nontreated and heat-
killed . cell suspensions the two subpopulations could be discriminated by
simultaneous lightand fluorescence microscopy. Non-energized cells retained the cF
well, whereas energizing with lactose caused an immediate and rapid transport out
of the cell.. We.compared fluorescent parameters with plate counts and acidification
- capacity -after. subjection to- heat stress, freezing and low pH. From these
experiments we concluded that a combination of cF-labeling and efflux gave a good
indication -for*the acidification capacity. Advantages of this fluorescent method
‘compared to the traditional methods are the reguired time {about one hour) and the
potential, of analyzing subpopulatlons Further studies using different Iactic acid
.bacter[a stralns_and flow cytometric analys:s are in progress.

poptosis has since been defined in general terms as programrned cell death or cell
uicide. The most reliable method of identification of apoptotic cells is via analysis of
eir morphology by microscopy. DNA-cytometry shows apoptotic cells in a
ypodiploid peak as a sign of loss in DNA, but it is not possible to position them with
spect to their cell cycle phase. We correlate single parametric DNA—cytometry with
ultiparametric cytometry.

he TUNEL-method was examined for monitoring spontaneous apoptotic response

human mammary carcinomas. We analysed our routine material by
ultiparametric flow cytometry, based on simultaneous analysis of cellular DNf\-
ontent and the detection of DNA-strand breaks. The strand breaks labeling with
uorescein dUTP by terminal deoxynucleotidyl transferase has the advantage of
aking it possible to estimate the cell cycle distribution of both the apoptotic and
neffected cell population.

he pércentage of spontaneous apoptotic cells in our probes ranged from 1,5 - 25%.
UNEL positive cells are fast higher than in detected sub-GO/1-peaks in DNA-
ytometry. Diploid cell population in aneuploid tumors shows no or only weak
poptotic cell population, while aneuploid tumor cell populations mainly apoptosis
espective strand breaks observed in late S-phase fraction.
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ACTIVATED NEUTROPHILS AND LYMPHOCYTES:
CHANGE OF CELL SURFACE MOLECULES DURING 72 HOURS OF STORAGE
IN THREE DIFFERENT ANTICOAGULANTS

|. GUMMELT, A. EMMENDORFFER
Fraunhofer-ITA, Department of Immunobiology, Hannover, Germany

lteration of cell surface molecules of peripheral blood neutrophils and lymphocytes,
flecting altered activity, is of clinical interest. A dysfunction of these two cell types
associated with several diseases, €. g. CR3 deficiency, chronic granulomatous
isease, neonatal sepsis or the adult respiratory distress syndrome (ARDS) of the
eutrophil-system and concerning the lymphocytes, graft versus host disease or
iminished defense mechanisms against viral and intracellular infections has to be
entioned.

he aim of our study was to determine the influence of three “different
nticoagulants: lithium-heparin (HEP), ethylenediamine-tetraacetic acid (EDTA) and
itric acid (ACD) and the duration of storage on the expression pattern of cell surface
olecules. - .

n our study blood from healthy donors was preincubated with lipopolysaccharide
LPS) (1ng/mi) or IFN-gamma (1000 U/ml) and stored at room temperature. ‘
\fter storage time of 0, 24, 48, 72 hours cells were analysed by flow cytometry. We
tilized a time saving whole blood analysis, FITC- and PE-fabeled monoclonal
ntibodies for detecting the following cell surface molecules: neutrophils: CD 11a,
1b, 14, 16, 18, 32, 54, 62L and 64; lymphocytes: CD 3, 4, 8,19 and 25,

he obtained means of flucrescence intensity showed no difference between HEP
nd ACD in contrast to cells which were stored in EDTA. These results bear
esemblance to those obtained in-an earlier study with non-activated granulocytes.
ymphocyte surface markers did not differ to a significant extend or decreased
within 72 hours of incubation, indiscriminately which anticoagulant was used.

We consequently recommend to store whole blood samples, assumed to be
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FLOW-CYTOMETRISCHE UNTERSUCHUNG BAKTERIELLER POPULATIONEN ZUR
SITUATIOCNSERKENNUNG BEI NICHTSTATIONAREN KONTINUIERLICHEN
: PROZESSEN

R. GROBE — UHLMANN', S. MOLLER?, TH. BLEY'

Technische Universitat Dresden, Institut flir Lebensmittel- und Bioverfahrenstechnik,
: : 01062 Dresden, ‘
Email: bley@MVLLZD.mw.tu-dresen.de
Sachsisches Institut fiir Angewandte Bioverfahrenstechnik an der Universitét
Leipzig, 03418 Leipzig, Permoser Str. 15

Poly-R-hydroxybuttersaure (PHB) wird von einer Vielzahl von Bakterien im Ergebnis
von imbalanzen im Nahrstoffangebot intrazeliulér synthetisiert. Werden Zellen von
Methylobacterium rhodesianum MB126 auf Methanol wachstumslimitierenden
Bedingungen, wie zum Beispiel Stickstoff-Limitation, ausgesetzt, synthetisieren sie
PHB, nachdem sie einen Zellzustand mit doppelten DNA-Gehalt erreicht haben.
Es gilt nun, die Synthese der kologisch &dulerst glinstigen PHB auch dkonomisch
interessant zu gestalten. Dazu ist es notwendig, eine optimale ProzeRfihrung zu
erarbeiten, . welche die unterschiedlichen Leistungen des Bakteriums
Methylobacterium rhodesianum MB126 in Abhangigkeit des vorherrschenden
Nihrstoffangebotes beriicksichtigt. Es wird dabei von der Hypothese ausgegangen
dal diese differierenden Leistungen an verschiedene, metabolische Zusténde de
Bakterienzellen gekoppelt sind.

Die Grundlage der hier vorgesteliten Kontrollstrategie bildet deshalb eine
strukturierte, segregierte Systemphilosophie. Dabei werden Informationen Uber die
Zustandsverteilung bakterieller Kulturen mit Hilfe der Methode der Flow-Cytometrie
gewonnen. Auf der Basis einer gleichzeitigen Charakterisierung von
Ubergangszustdnden mittels Standardmethoden (integrale Untersuchungen) sowie
durch die  mehrparametrische  Methode der Flow-Cytometrie  (lokale
Untersuchungen) kénnen gemessene Zustandsverteilungen typischen Zustanden
des biotechnischen Prozesses zugeordnet werden.
Die somit gewonnenen Informationen werden zur Bildung und Parameterisierung
eines einfachen Prozefmodells genutzt. Dieses strukturierte, segregierte Model
unterscheidet einerseits, bezogen auf eine Bakterienzelle, zwischen metabolisc
aktivemnr und inaktivem Anteil und berlicksichtigt andererseits, betrachtet man di
gesamte Bakierienkultur, zwei Zellzustdnde. Dabei ist der metabolisch aktiv
Zellanteil -entweder in der Wachstums- oder der Synthesephase. Den inaktive
Zellantei! stelit die in Form von Granula akkumulierte bzw. deponierte PHB dar.

Ein ‘Modul Erweitertes Kalman Filter wird prasentiert, in dessen rekursive
Filteralgorithmus zur Schatzung der Zusténde nichtlinearer Systeme dieses Mode

HEP or ACD and the incubation time should not exceed 48 hours.

Auf --der - Grundlage dieser Situationserkennung, soll nach einer initiale
Synchronisation, zur Optimierung der Zustandsverteilung, durch pericdisch
Vergnderungen in der Zusammensetzung der zuflieBenden Nahrlbsung eine zeitlich

activated in vivo either by LPS or cytokines, under room temperature conditions in_
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wiTH FAB SUBTYPES IN ACUTE MYELOID
LEUKEMIA (AML)

KARDUM MM*, SIFTER Z*, BOBETIC-VRANIC T*, NAZOR A, FLEGAR-MESTRIC Z*,
KARDUM-SKELIN I**, SUSTERCIC D**, JAKSIC O**, KAKSIC B**.

* INSTITUTE OF CLINICAL CHEMISTRY, UNIERSITY HOPITAL “Merkur®
** DEPARTMENT OF MEDICINE, UNIVERSITY HOSPITAL “Merkur*
ZAGREB

FCM (flow cytometry) is increasingly used in diagnostics and classification of hematopoietic
malignancies. In this study we tried fo explore the clinical and diagnostic value of
immunophenotyping AML. using the flow cytometry method to a variety of leukocyte
- differentiation antigens.
Thirty-three adult patients with clinical and cytological diagnosis of AML were analysed in
this study. Median age was 59 years, (range 27-49), 16 patients were females. In most
cases (30) the materials that were analysed were both peripheral blood and bone marrow
samples (91%), in two cases only bone marrow aspirate was analysed (6%} whereas just in
one case only peripheral blood is used for analysis (3%). ' :
The population of blast celis was analysed with specific monoclonal antibodies directed at
myeloid (CD13, CD14, CD15, CD33, CD11b), lymphoid (CD19, CD7, CD10) and stem cell.
(CD34, MPO, HLA D/DR) antigens. 2 Results were classified according te both Uthman
{1997} and Jennings -(1997) proposal, based on the positive/negative surface antigen
expression of the blast cells, and correlated to clinical and routine cytological FAB
classification.>
FCM results obtained from peripheral blood and from the bone marrow samples were fully
comparable both in mean percentage of blast (67.8% blast cells in peripheral blood
- samples relaté to 66.0% in bone marrow aspirate) and in FCM classiflcation.

CORRELATION OF FCM

The main diagnostic significance of the myeloid anfigens on peripheral blood samples and
bone marrow aspirates have CD13 and CD33 according to the number of positive cases
analysed..Other, antigens (CD11b, CD14, MPO) have shown less positivity. In majority of
analysed samples there is_ bright positivity of CD7 on the cells that already are CD33
positive.(so.called "double positivity CD7+ CD33+"). '

Based con the positive/negative surface antigen expression for every patient sample
analysed the belonging to certain FAB subtype is confirned in 27 cases (27/33;82%).
Detailed: ciinical characteristics and course of the disease is presented for nen-confirmed
-cases. Although the confirmation rate is high, those results indicate that FCM classification

.. methods may not be fully explored and further studies and improvements are warranted.
JLITERATURE .- : _
Bradstock K. Matthews J. Benson E, Page F. Bishop J. and the Australian Leukemia Study Group;

84:1220-1225,1994 .
utzig:U, Harbott J, Sperling C, Ritter J, Zimmermann M. Loffler J. Riehm H, Schellong G, Ludwi
Clinical significance of
CEE ce:antigen expression in children with acute myelold leukemia: Results of study AML-BFM-87.
i Blobd:86(8): 3097-3108,1995 :
3.:Bennett:JM, -Catovsky D, Daniel MT, Flandrin G, Galton DAG, Gralinick HR, Sultan C, French-
American-British (FAB) Cooperative
Group. Proposal for the classification of the acute leukemias.
- BrJ Haematol 33:451,1976 .

22,26 x 10%)
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QUANTITATIVE BESTIMMUNG DES EGF-REZEPTORS BEIM
ENDOMETRIUMKARZINOM UND NORMALEN ENDOMETRIUM DURCH
MULT!PARAMETRISCHE DURCHFLURZYTOMETRIE

R. KimMIG, H. LANDSMANN, D. EGNER, H. HEPP

Das Thema der Uberexpression und Bedeutung des EGF-Rezeptors beim
Endometriumkarzinom wird kontrovers diskutiert. Insbesondere technische
Schwierigkeiten bei der identifizierung und Quantifizierung des Rezeptors in
Gewebshomogenaten durch Rezeptorbindungsassays und die Immunhistochemie
sind hierfiir ursachlich zu diskutieren. ' _

In unserer Arbeit wurde die EGFR-Expression beim Endometriumkarzinom (n=47)
und normalen Endometrium (n=6) quantitativ durch eine multiparametrische
durchfluRzytometrische Analyse bestimmt. Hierzu wurde ein monoklonaler EGF-
Antikorper (Maus, EGF-AB-1, Fa. Dianova) und ein FITC-konjugierter Ziege-
Antimaus-Antikérper (Fa. Becton Dickinson) eingesetzt. Die Quantifizierung der
gebundenen Antikdrper erfolgte Gber den simultanen Einsatz von Microbeads (Fa.
Quantum Simply Cellular) mit definierter Anzaht an antigenen Bindungsstellen.
Die Tumorzellen wurden durch eine simultane DNAF&rbung (Propidiumjodid) und
die normalen endometrialen Zellen durch eine Zytokeratinfarbung identifiziert.
Beim Endometriumkarzinom lieRen sich 2,31 x 10°® (Median, min. 0,00 bis max.
Bindungsstellen pro Zelle und beim normalen Endometrium 6,83 x
10° (Median, min. 4,94 bis max. 11,57 x 10%) Bindungsstellen pro Zelle

“nachweisen. Insgesamt zeigten lediglich 2 Endometriumkarzinome (4%) eine

Uberexpression des EGFRezeptors im Vergleich zum normalen Endometrium. Bei

- 819% konnten -wir eine geringere und bei 15% eine innerhalb der Grenzen des
Normalgewebes liegende Expression des Rezeptors nachweisen.

Es existieren Hinweise in der Literatur, da Karzinome mit einer Uberexpression
des EGF-Rezeptors eine kieine Untergruppe mit schiechter Prognose fir die
Patientin darstellt. Unsere innerhalb dieser prospektiv angelegten Studie
erhobenen Daten weisen darauf hin, daR lediglich bei einem kleinen Teil der
Endometriumkarzinome eine Uberexpression vorliegt und dal der Rezeptor in der
Mehrzah! der Falle downteguliert ist. Ein dhnliches Verteilungsmuster konnten wir
bereits fiir das Zervixkarzinom zeigen. Ob sich die vermutete klinische Relevanz

in unserem Patientenkollektiv bestatigen 1aRt, wird derzeit durch weitergehende

Follow-up-Erhebungen untersucht.
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ZUR QUALITATSKONTROLLE DER LEUKOZYTENMESSUNG IM
MENSCHLICHEN BLUT: CIRCADIANE VERANDERUNGEN SIND GRORER
ALS DIE IMPRAZISION DER VERWENDETEN MESSVERFAHREN
T.O. KLEINE

Med. Zentrum fiir Nervenheilkunde, Funktionsbereich Neurochemie, der
Universitat, D-35033 Marburg

Vorhaben: Um bei der Messung der Leukozyten und ihrer Subpopulationen im
Blut praanalytische Einflisse untersuchen zu koénnen, werden circadiane

Abweichungen bei Biutleukozyten bestimmt und mit der Imprizision |hrer:

Messverfahren verglichen.

Material und Verfahren: Vendses EDTA-Blut wurde von gesunden Méannern im
4-h-Intervall Uber 48 h gewonnen und die Leukozytenpopulationen mittels

monoklonaler Antikdrperreagenzien nach Lyse im FACScan {Becton Dickinson)

bestimmt [1]. Die. Leukozyten- und Erythrozytenzahl wurde im Cell-Dyn 1600 '

(Sequola Turner) gemessen. Statistische Auswertung erfolgte nach Nelson et al.
[vgl.1].

Ergebnisse: Es wurden folgende Abweichungen (0. bis 99. Perzentil als Prozent
des Medians in M/L) im Vergleich zur Amplitude in % des Mesors bzw. zum
Variationskoeffizienten VK der intra- bzw. interseriellen Imprézision sowie die
Peak Time mittels Cosinorrhythmometrie berechnet fur Leukozyten: 61%-121%,
Amplitude: <8%; VK: <4%, Peak: 21.00 h; neutrophile Granulozyten: 66%-147%,
Amplitude; <7%, VK. <4%, Peak: 19.00 h; eosinophile Granulozyten: 45-146%,
Amplitude: 25%, VK: <7%, Peak: 07.00 h; Lymphozyten: 79%-127%, Amplitude:
<11%, VK: <6%, Peak: 23.00 h; Monozyten: 50%-140%, Amplitude: 13%, VK:

<8%, Peak: 20.00 h; CD3+ T Zellen: 73%-144%, Amplitude: 14%; VK: <5%, Peak: !

23.00 h; CD8+ T Zellen: 75%-142%, Amplitude: 20%, VK: <10%, Peak: 24.00 h;
CD4+ T Zellen: 70%-147%, Amplitude: 12%, VK: <8%, Peak: 23.00 h;, CD19+ B
Zellen: 68%-147%, -Amplitude: 28% VK. <13%, Peak time: 21.00 h; NK Zellen
(CD16+56+3-): 32%-163%, Amplitude: 31%, VK: <16%, Peak: 11.00 h.
Folgerung: . Es werden signifikante circadiane Veradnderungen von
Leukozytenpopulationen im Blut gefunden, deren Abweichungen vom Median
bzw. der Amplitude bel Cosinorrhythmometrie [vgl.1] groRer ist als der VK der
Imprézision ihrer Bestimmungsverfahren. Da auch die Peak Time variiert, muB} bei
der- Analyse von -Leukozyten und ihren Populationen die Abnahmezeit der
Blutprobe zur gleichen Tageszeit erfolgen, um préanalytische Fehler, z.B.
Abwelchungen von Normalbereichen, zu vermeiden.

{1]',1_'..0. Kieine et al. J Interdisc Cycle Res 1993;24:236-9.
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ZUR QUALITATSKONTROLLE DER LIQUORZELL - ANALYSE:
MODIFIKATIONEN DER PRAPARATIONSTECHNIK FUHREN ZU
UNTERSCHIEDLICHEN ZELLBILDERN

T.0. KLEINE*, R. LEHMITZ*

*Med. Zentrum fiir Nervenheilkunde, Funktionsbereich Neurochemie, der
Universitat Marburg;**Nervenklinik, Zentrallabor flir Liquordiagnostik der
Universitat Rostock

Die Zellanalytik im Liquor cerebrospinalis erfordert bei geringen Leukozytenzahlen
(Normalbereich: 0-5 M/l fiir Lumballiquor) eine Zellanreicherung, um statistisch
reprasentative Zellzahlen (=100 Leukozyten) untersuchen zu kénnen. Diese
Technik soll a) einfach, schnell, schonend und reproduzierbar sein; b} alle Zellen
(Leukozyten und Erythrozyten) erfassen (Zellausbeute >50%), ohne dalk die
Zellen wihrend der Aufarbeitung denaturieren; ¢) bei geringem Probenvolumen
moglichst mehrere Zellpraparate liefern sowie zellfreien Uberstand fur weitere
Analysen; d) die Zelldarstellung soll der des konventionellen Blutausstrichs
vergleichbar sein. Es sind mehr als 10 Préparationstechniken beschrieben
worden, aber keine erfillt alle oben geforderten Bedingungen. Hier werden 6
gebréuchliche Techniken vergleichend quantitativ {(Angabe von Mittelwerten) und
qualitativ nach den Kriterien a-d untersucht.

Ergebnisse:

t (a,b,c) :Phasenkontrastmikroskop-Technik (Sérnas ~ 1967):

Zellausbeute: >60%. Normalbereiche im Lumballiquor: Lymphozyten: 87%,
monozytire Zellen: 11%, Makrophagen: 2% (Referenzmethode).

Il {ab,c). Objekitragerverfahren (Kleine et al. 1977). Vitalfarbung nativer
Liquorzellen in 20 ul Probe: Zellausbeute: >50%; Anteil nicht differenzierbare
Zellen: "10%. '

Il (a,d): Zytozentrifuge Shandon Cytospin | mit <400 pl Probenvolumen und
Anfarbung des Zellpellets nach Pappenheim (Kleine 1980). Zellausbeute: <10%,;
Anteil nicht differenzierbarer Zellen: <20%.

IV (a,d): Sedimentkammer Sayk | (Sayk 1960; Modifikationen: Lehmitz 1991,
Lehmitz & Kleine 1984): Zellausbeute auf PDDA-beschichteten Objekttragern:
<10%; Anteil nicht differenzierbarer Zellen: <30%.

V (a,b,d): Sorptionskammer {Lehmitz & Sayk 1991} Zellausbeute auf PDDA-
beschichteten Objekitragern: <50%.

VI (a,b,c,d): Hettich Zytozentrifugentechnik mit Vorzentrifugation (Lehmitz et al.
1994; Lehmitz & Kleine 1994): Zellausbeute auf PDDA-beschichteten
Ohjekttragem: <60%.

Folgerung: Von den 6 Praparationstechniken scheiden | und V fiir dle tagliche
Routine aus Praktikabilitatsgrinden aus. Wl und IV erfilllen nicht die oben
geforderten Kriterien, teilweise 11. Die Hettich Zytozentnfugentechnlk mit .
Vorzentrifugation erfiillt weitgehend die oben geforderten Kriterien einer optimalen
Praparationstechnik mit einer Zelldarstellung, die.von |, i, IV und V deutlich
abweicht. . '




69 70

ANWENDUNGSMOGLICHKEITEN DER DURCHFELURZYTOMETRIE
BEI DER ANTIBIOTIKARESISTENZBESTIMMUNG

SABINE NUDING', HOLGERA. G. MULLER?, URSULA RUTHER®

"Institut fur Mikrobiclogie, Universitat Stuttgart- Hohenheim
Instltut fir Laboratoriumsmedizin, Klinik am Eichert Géppingen
® Zentrum Innere Medizin, Katharinenhospital Stuttgart

/:\ufgrynd der schnellen Erfassung von Streulicht- und Fluoreszenz-
I_:chtglgenschaften von Zellen eignet sich die DurchfluBzytometrie zur raschen
Bestimmung von Antibictikaresistenzen bei Bakterien.

ENTWICKLUNG UND ANWENDUNG ELEKTRONISCHER SCHNITTE UND EINES
VIRTUELLES MIKROSKOPES FUR DIE AUSWERTUNG VON ZYTOLOGISCHEN
UND HISTOLOGISCHEN PRAPARATEN

B. MOLNAR, A. TAGSCHERER, B. SZENDE*, M. BODO™, R. SCHAEFER™*,
W. MAHONEY*™*, ZS. TULASSAY

il.Med. Klin. * I.Pathologisc'h Institut, der Semmelweis Uni, Budapest,
**Zyt. Inst. des St. Johannes Hosp., Budapest,
** Boehringer Mannheim Forschungslabor, Tutzing, Deutschland

Hintergrund: Die Arbeit mit dem Mikroskep ist noch heute eine sehr ermiidende
Tatigkeit. Die zur Zeit erreichbaren Bildanalyse-Systeme kénnen fir die Sicherung
spezifischer Bilder angewendet werden, jedoch die Einstellung des Mikroskopes,
Fokussierung wird manuell gemacht.

Ziele: Erstellung eines elektronischen Schnittes, wo alle biologisch wichtigen
Bildsegmente eines Schnittes digitalisiert gesichert werden. Evaluierung der
Anwendung eines komputer-basierten, virtuellen Mikroskopes fir die Analyse der
elektronischen Schnitte aus zytologischen und histologischen Praparaten auf
einem Bildschirm eines Komputers, ohne die Anwendung eines Mikroskopes.
Methoden: Die X-Y-Z Bewegung eines Scanningtisches, die Objektivwechsel, die
Filterwechsel eines Zeiss Axioplan 2 MOT Mikroskops wurde durch das R5232
interface von einem Pentium I, 300 Mhz PC kontolliert. Die angewendete Kamera
war das Grundig FAC 830, durch RS 285 kontrollierte Kamera. Es wurde eine
Screen Machine Il Karte fir die Bilddigitalisierung angewendet. Die Schnitte
wurden mit 400x - Vergrosserung digitalisiert. Die Auflésung des Systems war
0.165 pm / pixel. Die Bilder wurden in JPEG Format gesichert. Bei einer Biopsie
von der Grésse 8x12 mm, wurden insge-samt 3000 Bilder aufgenommen. Fur die
Simulation der mikros-kopischen Funktionen ( Bewegung der Bildsegmente,
Verénderung der Vergrésserung, Fokussierung ) wurde ein Programm unter
Borlands C++ Builder fur das Windows NT Operationssystem entwickelt. 10 H/E
gefarbte  klassische, histologische Praparate und 10 HI/E gefarbte
zytozentrifugierte Mamma Biopsien, wurden mit dem optischen und virtuellen
‘Mikroskop ausgewertet. ‘
Ergebnisse: Die Bilder einer Biopsie oder eines Zytozentrifugen - Préparates |
bendtigen weniger als 200 MB Harddisk - Kapazitat. Die verschiedenen
' 'Blldsegmente kénnen mit einer Genauigkeit von 0.5 pm zueinander angepasst | '
n.Die" ‘Bewegung der Bildsegmente ist in diskreter oder kontinuerlicher
'Form machbar Die Vergrosserung ist zwischen 0x und 400x kontinuietlich zu
n. Eine pseudoelekironische Vergrosserung zwischen 400x und 600 x
mmer ein gualitativ akzeptables Bild. Die Diagnosen m|t dem reellen :
Ilen Mlkroskop ergaben dieselbe Diagnose. '
Durch die erreichbare Qualitdt der elekironischen Schnitte und die
litht des virtuellen Mikroskopes erglbt sich eine neue digitale Alternative
‘gegentiber der klassischen Mikroskopie.

Der Einsatz von membranpotentialsensitiven Fluoreszenzfarbstoffen wie
DIBAC4(3) und DIOCs(3) erméglicht eine gute Unterscheidung intakter und
geschadigter Bakterienzellen. Unabhangig vom Wirkungsmechanismus der
Antibiotika ist der Zusammenbruch des Membranpotentials ein sicherer Indikator
fir eine Schadigung der Bakierienzelien. Eingesetzt wurden die Penicilline
Mezlocillin, Piperacillin, Penicillin G und Oxacillin, die Cephalosporine Cefazolin
und Cefuroxirn, das Fluochinolon Ciprofloxacin und das Aminoglykosid
Gentamicin. '

Fur die héaufigsten humanpathogenen Keime wurde die Sensitivitat fir
verschiedene Antibiotika bestimmt. Die eingesetzten gramnegativen Keime waren
Escherichia coli, Klebsiella spp., Pseudomonas spp., Citrobacter spp.,
Acinetobacter spp. und Proteus spp. Als Verireter grampositiver Keime wurden
Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus ssp.,
Enterococcus faecium und Enterococcus faecalis untersucht.

Nach Anzucht der Bakterien bis zur logarithmischen Wachstumsphase wurden
relevante Antibiotika und der Farbstoff zugegeben. Bereits nach 90 - 120 Minuten
Inkubationszelt konnten zuveridssige und mit etablierten Routineverfahren
(NCCLS) ibereinstimmende Aussagen iber die Antibiotikaempfindlichkeit der
Keime gemacht werden. Diese Verkiirzung der Analysezeit im Vergleich zu
anderen Verfahren der Antibiotikaempfindlichkeitsbestimmung kann durch eine
-durchfluzytometrische Analyse aus Direkimaterial wie Liquor oder direkt aus
Blutkulturen noch erheblich gesteigert werden.
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ISOLATION AND PHENOTYPIC CHARAGTERIZATION OF RAT INTESTINAL
INTRAEPITHELIAL LYMPHOCYTES AND INVESTIGATIONS FOR THERE RoLe
IN CHRONIC REJECTION OF INTESTINAL ALLOGRAFTS

C. 0170, M. KOCH, J. SCHAD, M. GASSER, K. ULRICHS,
. W. TIMMERMANN, A. THIEDE

Department of Surgery, University of Wuerzburg, Division of Experimental
Transplantation Immunology and Microsurgery Group

Introduction: Intestinal intraepithelial iymphocytes (IEL), located within villus .
epithelium, are the first line of lymphoid cells exposed to orally absorbed foreign -
antigens. Presently, little is known about the possible influence of chronic refection
(CR) through IEL, one of the main complications after small bowel transplantation
(SBT). We modified a method described by Kearsey and Stadnyk (J. Immunol
Meth 194: 35, 19986) for isolation of IEL. with high purity. With this procedure we
investigated the composition of IEL after SBT and during CR.

Methods: One-step orthotopic SBT was performed in allogeneic (BN-LEW) and
syngeneic (LEW-LEW) rat strain combinations. At different time points |EL were
isolated from epithelium layer by vibrating on a vortex mixer and were purified by -
Percoll centrifugation.. Subsequently three color flow cytometic analysis was
performed. Ceil samples were analyzed using a FACScan and data were acquired ¢
using LYSIS Il software. _ -
Results: The rat IEL population - 1-3x10° IEL/rat were reproducibly isolated -
consisted  of 96-98% leukocyte common antigen-positive cells. Within this
population, CD8+ T cells were predominant (70-80%) and most of them
expressed the all T cell receptor (up to 75%). Furthermore, IEL contained a
sizable population of v8 CD8+ T cells up to 25%. A small population {5-15%)
coexpressed CD4 and CD8 molecules. B cells were found at very low levels (<
5%), indicating low contamination with cells from the lamina propria that lies .
undemeath the epithelium and contains 60% B cells. Normally, the amount of NK
cells within the IEL was under 10%. In contrast, after allogeneic SBT they
increased and reached a maximum of nearly 50% in the phase of CR. In addition
y3 CD8+T cells increased up to 45%.

Conclusions: This procedure allows isolation of highly purified IEL for phenotypic
flow cytometry analysis. Differential investigations of IEL after intestinal
transplantation are now possible with this method. We have shown that NK and f
T cells changed dynamically after allogeneic SBT and reached a maximum in the
period of chronic intestinal rejection. These data appear to indicate an important
role of these cells in the regulation of chronic rejection. :

MODELLING THE SYNCHRONISATION PHENOMENA OF PHOTOLYTICALLY
INDUCED FOCAL CALCIUM OSCILATIONS IN RECONSTRUCTED
CARDIAC TISSUE

G. PiLARCZYK, E. SCHMIDT, C. SCHMITT AND K.Q. GREULICH

Institut flir Molekulare Biotechnologie, Beutenbergstrae 11,
D-07745 Jena, Tel./Fax.: ++49.3641.656402/10

Following to the enzymatic digestion of ventricular tissue and seeding of the single
cells to cell culture dishes the solitary cells close contact one to another and
reconstitute a two dimensional contracting tissue. The outspread of excitation from
a focal point in the tissue can be measured using calcium imaging methods under
video frequency. Here the onset and growth of oscillating regions can be
visualized.

We use the resulting data sets to specify the parameters of a coupled differential
equation of the reaction-diffusion type. Besides the formulation of the diffusion by
the Fick's laws the equation includes.terms for the cytosolic processes of calcium
release into and sequestration of calcium out of the cytosol.

ng- = D(c(x,t))%;-; + %)- *% +(1- R(e,x.0)) * E(c(x.2)) - Ac(x, 1)}

Herein the activity of the sequestration process is directly dependent on the
cytosolic calcium concentration and has no refractory properties, while the term
representing the calcium liberation has a combined calcium and time dependent
refratory state. This way the cytosolic calcium diffusion and the coupled activities
of the sodium/calcium-exchanger and the Ryanodine receptor can be numerically
simulated. :

The measurements of the calcium dynamics in heart cells show phenomena such
as the onset of a cytosolic calcium oscillator, the synchronization of independent
local oscillators and the nonlinear propagation of excitation. These phenomena can
be simulated with the coupled differential equation.
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ADAPTATION OF HL.-60 TO OXIDATIVE STRESS BY HYDROGEN PEROXIDE
TSCHIEDEL, S., LADUSCH, M.L.F., DRORLER, K.

University of Leipzig, Institute of Zoology, Talstrasse 33, 04103 Leipzig

Problems in environmental protection, questions in the pathogenesis of a lot of
diseases and an increasing interest in elucidation of unspecific resistance
mechanisms and last but not least the broadened possibilities in methods led in
the last years to a growing attention for production of and protection 9ga|nst
reactive oxygen species. Beside microorganisms as targets of resistance
mechanisms it is also interesting fo know how do mammalian cells protect
themselve. One possibility could be the adaptation of these cells which was
described oniy for fibroblasts (Spitz, D.R. et al. J.Cell.Physiol. 131 (1987) 364;
Wiese, A.G. et al. Arch.Biochem. Biophys. 318 (1995) 231). In HL-60 and using
hydrogen peroxide as the source for reactive oxygen radicals we investigated the
influence of pretreatment of these cells with different doses of Hy0,. We wanted to
know whether non or mildly toxic doses result in a state of higher resistance and if
this effect could be influenced by drug induced cell differentiation.

LLOCALIZATION OF SMALL LABELLED SITES USING SPATIALLY
MODULATED EXCITATION MICROSCOPY

B. SCHNEIDER, I. UPMANN, P. JAECKLE, M. HAUSMANN, C. CREMER

Institute of Applied Physics, University of Heidelberg,
AlbertUeberle-Str. 3-5, D-69120 Heidelberg, Germany

For examinations of specific chromatin regions in chromosomes and interphase
nuclei, labelling of DNA targets using fluorescence in situ hybridization and the
application of fluorescence microscopy are state of the art techniques. For the
determination of the functional topology of the genome, high accuracy distance
measurements of small labelling sites are required.

To obtain a higher localization accuracy of small targets, interferometric
illumination has been introduced. Using a beamsplitter, two beams of light
appropriately coherent were superposed in the object area of the microscope.
resulting in a standing wave field. A variation of the cross angle between the
beams leads to a variation of its spatial frequency By shifting the optical path .
~length of one of the excitation beams, the standing wave field is shifted in the
sample. To obtain unequivocal information about object loci, the sample must be
thin enough in relation to the wavelength of the fringes. The examined
fluorescence targets have to be smaller than half of the wavelength of the
standing wave field. New approaches use spatial modulated illuminations in :
different ways (spatially modulated excitation fluorescence microscopy). For
increasing the resolution, multiple beams in axial and/or lateral directions can be
applied. Several setups for different demands have been built. For high resolution
measurements thermally invariant mounting devices have been developed. To
overcome the information ambiguity caused by the standing wave field technique
described, stage controlled optical sectioning through the object was applied. For
each fluorescent target, a point spread function (PSF) was obtained representing
the excitation modulation enveloped by the shape of the epifluorescence PSF.
From -these -data the mean maximum (optical fluorescence bary centre) was
determined by an approprlate analysis algorithm. Taking into account a series of
the eqmdlstant maxima, the error of localization is in the range of a few
‘nanométers even for small fluorescent targets.

In the case of very short distances (below the resolution limit of the epifluorescent
PSF) targets of different spectral signatures were used. By means of an additional
excitation wavelength and multi bandpass filters a reliable distance measurement
between closely connected spots can be provided (spectral precision distance
measurement).

The pretreatment-was done with 25 to 75 uM hydrogen peroxide (differentiated
ceils: 75-300 pM) at 10%/1 and 37°C for 90 minutes followed by washing and further
nermal culture for 22 hours. The chalienge was performed at a range between 75
to 1200 pM hydrogen peroxide (differentiated cells: 300-2400 pM) for 90 minutefs.
The impairment of cells was measured by the FDA-Pl-test (30 nM fluorescein
diacetate, 18,7 uM propidium iodide, 120 min., rcom temperature). By acquisition
of green and red fluorescences by flow cytometry the test allows the discrimination
between vital, apoptotic and necrotic celis. The degree of differentiation induced
by DMSO,1,25-dihydroxyvitamin D; and Na-butyrate was assgssed by f.low
cytometric phenotyping (CD11 b, CD14, CD16, CD45) and the resistance against
H.0, compared with blood monocytes and neutrophils.

The pretreatment of undifferentiated HL-60 led to a significant increase-of !he
adaptation index (ratio of the percentages of living and pretreated cells to living
but not pretreated cells) after challenge. We found indices up to 1,6, that means
the survival rate goes up to 160 %. In DMSO-differentiated cells we found no

adaptation effect {adaptation index 1,0}

Based on our results we conclude that this kind of adaptation depends on cell
differentiation.
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VIABILITY ASSESSMENT OF BACTERIA BY. FLOW.CYTOMETRY AND
SORTING AFTER FOOD PRESERVATION MEASURES

J.E. UECKERT, P.F. TER STEEG AND A. Bos
Unilever Research, Microbiology, 3130 AC Viaardingen, NL

Mild food preservation methods aim to lower the probability of outgrowth and
extend the lag times of bacteria fo increase product safety.. A flow cytome:try
approach is presented to evaluate effects of single or multiple foodprocessing
steps on microbial viability and to assess the degre_e of mc{uced dam_age.
Lactobacillus plantarum, a Gram positive food spoilage micro-organism, has been
chosen as the test model. Applied treatments (also in combination) were heat, the
antimicrobial peptide Nisin, )
the cell wall degrading enzyme Lysozyme and pH-stress. o :
Carboxyfluorescein diacetate, also its succinimidylester and proplc_iiym J_Odlde were
used as fluorescent molecular markers to indicate esterase activity, internal ;_JH
and membrane damage. Cells sorting has been . applied to correlate with
recovery, using a Coulter Epics Elite ESP flow sorier with Argon laser.
This approach turned out io be suitable ‘ .
to identify and isolate reproductive treatment-survivors within the

population, _ _ _
- to verify the mode of preservation action on bacterial physiology,
- to assess the internal pH,
- to determine the end of the lag time and
- to follow cell proliferation. . _
This application of flow cytometry in food-related re:search was ablef to go beyond
conventional plate-counting techniques, which give no _lnformatlon about the
underlying mode of treatment action or the target sites within the cell.

THE CELL DEATH BY HYDROGEN PEROXIDE -
DETECTION BY FDA-PI-TEST

TSCHIEDEL, S., SCHULZE, J.*, LADUSCH, M.L.F., DRORLER, K.

University of Leipzig, Institute of Zboiogy, Talstrasse 33, 04103 Leipzig,
*University of Wiirzburg, institute of Pathology, Dept. of Molecular
Pathology

Depending on the system and the kind of its inducer apoptosis is more or less
accompanied by the classical cell death, the necrosis. Hydrogen peroxide belongs
as a toxic chemical to the group of noxes whose application resuits often in both
kinds of death. In many of these investigations the rate of apoptosis was
determined as exact as possible without watching the fate of the other celis. This
was our reason to proof and adapt the well known viability test using Propidium
lodide (P1) and Fluorescein Diacetate (FDA) for the simultaneous and quantitative
determination of viability, apoptosis and necrosis by flow cytometry.

Indicator of viability is the retained fluorescein after cleavage of FDA by cellular
esterases. Apoptotic cells can not retain fluorescein in the same degree (Ormerod,
M.G. et al., Cytometry 14 (1993) 595). This change appears early, remains stahle
for a long time while apoptosis is running down {Frey, T., Cytometry 28 (1997)
253) and shows good correlation with Sub-G1-detection. Using Calcein AM, like
FDA an acetoxymethylester derivative for cell loading but more resistant against
leaking, we could show, that the activity of esterases in an apoptotic cell is not
- substantially impaired. The myelopoietic cell line HL-50 driven into an apoptotic

state shows. significant reduction in its ability to retain fluorescein. Under optimat
staining conditions (30 nM FDA, 18,7 uM PI, 120 to 180 min, room temperature)
and using H,0, in a range of 10,0 uM to 2,5 mM we found a decrease in
fluorescence intensity by 85 % permitting a clear discrimination between living and
apoptotic: cells. The rate of necrotic ceils spans between 6,0 % and the
considerable value of 67 %. Although this impairment of membrane permeability
lincre he uptake of Pl in an antagonistic sense there are no problems to
=distin otic.from apoptotic or vital cells in a dual parameter plot. ‘

- Strong st ning_of cells-by fluorescein as it also happens by the accumulation of

. ga-i_;dye_,_;_l_n;{;-__this.--.method leads -to -problems in anyway difficult compensation
:between green and red fluorescence. We suppose an auto-filtering effect of

rescein, by what the fluorescence emission shifts more to the reddish spectral
‘part. Se:it is.not so easy to arrange low and very high labeled cells orthogonally in
.dot_piots for quadrant’ statistics. Additionally, the apoptotic and vital cells stil
.overlap. somewhat in green fluorescence requiring obliqgue windows for secure
:_d_i_s:_ér'imination. For these reasons we recommend the acquisition of green and red
-fluorescence without compensation.
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OFF-LINE-MONITORING VON BRAUHEFEVEREAHREN
ULtRICH, S.", MULLER, 8., BLEY, TH.2

! Universitat Leipzig, Fak. Biowissenschaften, Permoserstr. 15,
. 04318 Leipzig; :
?Technische Universitat Dresden, Institut fiir Lebensmittel und
Bioverfahrenstechnik, Bergstr.120, 01069 Dresden

Es werden Routineergebnisse des off-line Monitoring von Brauhefen aus
verschiedenen séchsischen Brauereien vorgestelit.

Es ist Ublich, Hefezellen in sogenannten Vorkultivierungsreaktoren anzuziehen,
um eine fiir die Garung notwendige Zellzah! zu erreichen. Es kénnen aber auch
Lagerhefen fiir eine erneute Flihrung eingesetzt werden. Ziele der Vorkultivierung
sind zum einen das Erreichen einer standigen Juvenalisierung der Kultur, wodurch
deren physiologische Eigenschaften verbessert werden, und zum anderen die
Verhinderung mikrobielier Kontaminationen, die wahrend eines langen Verbleibs
der Hefezellen in Lagertanks auftreten. kénnen. Im AnschiuB an die
Vorkultivierung werden diese Zellen (oder die Lagerhefen) zusammen mit dem
Sud in die Gértanks inokuliert (das sogenannte DrauflaRverfahren). Wahrend
dieses Verfahrens durchlaufen die Zellen noch einmal einen vollstédndigen
Zellzyklus. Die -physiologischen Eigenschaften der Zelien aus diesem Zeitraum
(Wachstum unter aeroben Bedingungen) sind sehr verschieden von denen der
sich anschliefenden "anaeroben Bedingungen der Ga#rung. Wahrend der
Proliferation verfigen die Zellen tber einen hohen 3-B-Hydroxysterolgehalt sowie
Uber einen-geringen-Neutrallipidgehalt (Sterylester und Triacylglyceride).

Der physiologische Zustand der Hefen ist in sehr hohem MaRe von der Art der
Prozelfiihrung;die innerhalb einer Brauerei als auch von Brauerei zu Brauerei
mitunter :sehr- verschieden gehandhabt wird, abhéngig. Vorschlage zur
ProzefRoptimierung werden présentiert. ' '

* ein Membranpotential

FLOWCYTOMETRIS
BEZOGENEN FLUORE
JMP 134 uND

‘Universitét Leipzig, Fa

hienstoff- und:Energiequelle
ieses wird fiir bestimmte Zellprozesse, wie z.
B. Stoffaufnahme: tind Transporivorgange " Uber die Membran, bendtigt. Der
kationische,  lipophile ~Fluoreszenzfarbstoff 3,3—Dahexy|oxacarbocyanin|od|d
(DiOCg(3)) konkurriert mit Kationen um die negapv ge[ad‘enen Kopfgruppen d.er
Phospholipide auf der Innenseite der Membran. Mit Hilfe eines Fiowpytometers ist
es moglich, an einzelnen Bakierienzellen die Membranpotentlal bezs)gt_ane
Fluoreszenz-intensitat zu bestimmen. Durch solche Messungen ist es maéglich,

Lebende Zellen 'S_i. '

~ Aussagen (ber die zelluldre Stoffaufnahmekapazitat zu treffen, insbesondere

auch dann, wenn die Wachstumsbedingungen fir die bakteriellen Zelien veréndert
vl‘jﬁ':.dz?é Farbemethode zu testen, wurden Ralstonia eutro_pha JMP 134 un_d
Acinetobacter calcoaceticus 69-V als Modellorganismen elngesgtzt. Ralstonia
eutropha wuchs auf Acetat und Phenol. Acinetobacter calcoaceticus wurde auf
Acetat bei verschiedenen Temperaturen kultiviert.

Informationen zur Teilungsaktivitit der Bakterienzellen wurden “durch
flowcytometrische Besfimmung des DNS- Gehaltes nach DAPI - Farbung

erhalten. - :
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DETECTION OF CIRCULATING FETAL CELLS USING AUTOMATED
FLUORESCENT MICROSCOPY

V. 8. VARGA, B. MOLNAR, A. TAGSCHERER, W. MAHONEY, ZS. TULASSAY.
2" Dept. of Medicine, Semmelweis University of Medicine,Budapest, Hungary

Background: Fluorescent microscopy is a dynamically growing field in today's
medical research and practice. As FISH (Fluorescent In Situ Hybridization) is
getting more available so is the need increasing for more sophisticated methods
and computer automated applications. _
Aims: To make an automated system which is capable of analyzing a whole
fluorescent slide without any human interaction during the process, and to develop
a method to detect FISH labeled fetal blood cells in adult blood.
Materials and Methods: We analyzed 21 week cultured fetal liver blood (cFLB)
spiked into adult peripheral blood (1:10, 1:100, 1:1000). All cells were
counterstained with DAPL. mRNA for fetal (v) hemoglobin was detected with an
oligo probe and visualized by FITC. Staining was provided by Boehringer
Mannheim. Pictures were taken from a Zeiss Axioplan 2 MOT, fully motorized
microscope with a one chip color CCD camera (Grundig, Germany) and
transferred to a PC with a Screen Machine 1l frame grabber (Fast Electronics,
Germany).” We used Windows NT - 4.0 operating system (Microsoft) and
C++Builder (Borland) for software development and the microscope is controlled
trough DLLs shipped from Zeiss Germany.
Results: After thresholding the pictures to eliminate background noise, the
software separates single and clustered cells. Cell center and diameter is
determined. Twelve statistical parameters are calculated from hue values of each
cell. These parameters are analyzed with fuzzy logic to classify fetal, adult
(maternal} and trophoblast cells. A slide scanned by the microscope provides 250
microscopic images. The system can analyze one slide approximately in an hour
when scanning is included (on-line mode), and in 20 minutes on pre-scanned
slides’ (off-line ‘mode). There are around 5000 to 7500 cells to analyze on each
slide. The system can locate correctly 95% of the celis. The classification of fetal
celis results in 11,07% false positive rate, only 2,81% false negative rate. Eight
- percent of the classified trophoblast was false positive with 6% false negativity.
The relatively high percentage of false positive fetal cells was allowed to minimize
the false negatives, due to the fact that maternal blood contains only very few fetal
“cells and only minimal loss is affordable.
Conglusions: A reliable method is found to obtain fetal cells-during pregnancy by a
non-invasive diagnostic method. The system we developed proved that it is
possible to build a highly automated fluorescent microscope system and rare cells
can be detected, located and classified optically with good efficiency. The
environment around the image-processing module can be used to many different
FISH applications to extend laboratory capability.

I paracrine signalling via the PDGF
gives rise to'a biphasic calcium transient of intr_a— aqd
extracellular -components.: in -A172: glioblastoma cells the complete blpha;s‘cc
calcium response -is:absent in most non—conf{uen_t (single) cells anq present mIc
95% of confiuent cells. To test the cause of this difference, the possm‘le effect o
cell-cell communication and cell cycle on _PDGF ejvoke_d callcmm signals w:i:lls
investigated by Fura-2 based dual excitatlo_n calcium |ma§|ng.Conﬂuent| Icea si
responded to PDGF after a latency of 35s, with a peak 191% abo_ve basal leve
and maintained elevated [Ca2+]i for over 600s. In single cells_. earliest r_esponsss
were seen after 120s, and peaked only at 128% of bas.eiine.. To dissect { 3
intracellular release phasé from the influx component, thapaggrgln (TG) was use
for releasing lc. calcium in place of PDGF evoked IP3 productlgn. Ec. calcmn'll was
chelated with EGTA and Ca flux through membrane {CRAC (intracellular re ease
activated calcium influx) channels was assessed from the peak ofocakb:lum
transient upon repletion of ec. Ca. Confluent cells produced peaks of 182 % a c;]vet
baseline, while single cells showed no distingt peaks. We thgrgfore suggest tF?R
confluency must influence Ca influx regulation at a level dlgtlnct from PD?th‘
expression or PDGF induced intracellular release. To find possible sources ol lﬁ
modulation we have tested its dependence on cell cycle . apd cel —ceI
communication. Using BrdU incorporation and _D!\IA quantitation by P
fluorescence, we showed that the calcium response is independent of cell cyqle.i
Patch clamp measurements were used to sh_ow _that conﬂuen_t cells ex:ytn
significant ion fluxes among each other, which. mlg_ht influence F:alqum_ re.gulg |on:(
Lucifer Yellow dye transfer has revealed gap junction communication in con udend
celis which could be uncoupled with octanol. Uncoupled confluent cells responde
to PDGF after a longer latency (min. 70s) with a smal_ler.peak and only for lfass
than 220s. Also, uncoupled confluent cells presented mgryﬁcantly smaller calcmm
peaks upon TG stimulus. These parameters are rgmtmscent _of those seen |r}
single cells. Thus it is possible that the difference ln.the calcium responses o
confluent and single cells is caused (at least) in part _by gap ‘junctlon
communication. This could be a new aspect of the role of gap junctions in tumor
growth contact inhibition. '
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INVESTIGATION OF CHROMOSOME L0SS IN MOUSE-MOUSE
HYBRIDOMAS BY CHROMOSOME PAINTING

LEO WOLLWEBER, HILTRUD MUNSTER, SABINE HLOFFMANN,
KATHE SILLER AND KARL OTTO GREULICH

Institut fir Molekulare Biotechnologie, Beutenbergstr. 11,
D-07745 Jena

After fusion of spleen cells and myeloma cells, the genome of hybridomas seems
to be destabilized and chromosome loss occurs. Fluorescence in situ hybridization
(FISH) of specific chromosomes (chromosome painting) is a powerful tool in
cytogenetics allowing direct detection of selected chromosomes.

Here we report first results of investigation of the total chromosome numbers and
the loss of chromosomes 1, 6, 12 and X of hybridomas in culture by chromosorme
painting. We have constructed cell hybrids -between P3X63Ag8.653 mouse
myeloma cells and lymphocytes derived from BALB/c mice immunized with
thyroglobulin. Three hybridomas (A4, D8, F10) were selected and after one
cloning the cells were cultivated in vitro over a period of 28 days. After a number
of passages (1, 2, 3, 9) air-dried metaphase spreads were prepared by standard
method and for FISH digoxigenin- and biotin-labeled mouse chromosome painting
probes (Oncor) and rhodamine-anti-digoxigenin and fluorescein-avidin for dual
color-detection were used. - ' :

Mean chromosome numbers of 78 (D8), 82 (F10) and 150 (A4) were observed.
Theoretically,” the “hybridomas should contain a total of 91 chromosomes (40
chromosomes from mouse spleen cells.and 51 from myeloma cells). The total
number.of .chromosomes in hybridomas as well as the number of chromosomes 1,
6, 12 and:Xdid not significantly decrease between the first and the ninth passage,
however,’a lotiof chromosome rearrangements were detected in comparison with
the parental cells; -

Our results demonstrate that the rearrangement and stabilization of the hybridoma

genome:probably occurred during the initial first cell cycles.
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