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35.MARTINSRIED FLOW CYTOMETRY COURSE

June 2 - 6.,1986

Organisation: Prof.Dr.G.Valet
Mildred-Scheel-Laboratory for Cancer Cell Research
Max-Planck-Institut flr Biochemie

8033-Martinsried near Munich



The financial support of the following companies 1is
gratefully acknowledged:

BECTON-DICKINSON, Heidelberg
HEKA, Lambrecht/Pfalz
PAESEL, Frankfurt

PARTEC, Arlesheim



Sunday:

Monday:

Tuesday:

Wednesday:

Thursday:

12-131

9-10h
10-10.30n
10.30-11h

11-12h
12-14h
14-18h

9-10h
10-11h
Ll=12n
12-14h
14-18h

9-10Nh

10-11h
11-12h
12-14n
14-18h

9-10h

LO=11H
L1~ 120
12-14h
14-18h

19h

registration in the course room
of the institute
distribution of rooms

Flow-cytometric instrumentation
V.Kachel: FLUVO-METRICELL
A.Raffael: FACS-STAR, FACS-ANALYZER
F.O0tto: PARTEC flow-cytometer

Cell biochemistry

J.Watson: Oncogen-products

lunch

practical work

F.O0tto: Chromosomes
J.Ellwart: Cell Proliferation
A.Radbruch: Cell sorting

lunch |

practical work

D.Recktenwald: Monoclonal
Antibodies

G.Valet: Functional Cell Stains
H.Steen: Bacteria

lunch

practical work

G.Valet: Clinical Flow-Cytometry, Auto-
mated Diagnosis
G.Valet/V.Kachel/D.Recktenwald: Automation
General Discussion

lunch

practical work

Bavarian Buffet in the cafeteria



Friday: 9-12h practical work
12-13h lunch
departure

Breakfast and lunch are taken in the cafeteria of the
institute. Their payment is included in the tuition fee. A
lunch package for those staying in the guest house or hotel
1s provided as supper. Additional food can be bought in the
cafeteria between 8am and 3pm. Thereafter, food and beve-
rages are available to a limited extent through vending

machines 1in the hall of the cafeteria.



3.MARTINSRIED FLOW-CYTOMETRY COURSE

June 2-6, 1986

The purpose of the flow-cytometry course is to provide a
practical possibility for learning modern flow cytometric me-
thods. Basic-research oriented analysis of bacteria, chromosomes.,
oncogenes and cell proliferation are covered as well as clinical-
ly relevant methods for tumor cell identification, cell characte-
rization by antibodies and cytostatit drug testing on patient

tumor cells.

In addition, new apparative developments, cell sor-

ting and automated data analysis will be presented.

J.ELLWART

V.KACHEL

F.OTTO

. A.RADBRUCH
D.RECKTENWALD-
H.STEEN =

G.VALET

J.WATSON
PARTICIPATING
COURSE:

LOCATION:
REGISTRATION:

Institut fur Hamatologie der GSF, Minchen

Cell Proliferation

Max-Planck-Institut f.Biochemie, Martinsried
Flow-Cytometric Instrumentation
Fraunhofer-Institut f.Toxikologie, Schmallenberg
Chromosomes

Institut f.Genetik, Koln

Immunogenetics., Cell Sorting

Becton Dickinson, Mountain View

Monoclonal Antibodies., Data Analysis

Norsk Hydros Inst.f.Cancer Research, 0slo
Bacteria

Max-Planck-Institut f.Biochemie, Martinsried
Functional Cell Stains, Clinical Flow-Cytometry,
Automated Data-Analysis and Diagnosis

MRC Clin.Oncology Unit, Cambridge

Oncogenes

COMPANIES: Becton-Dickinson, HEKA-Elektronik,
ORTHO-Diagnostics., Paesel, PARTEC

Arrival: June 1,1986, Tuition fee: 400 DM (hotel,
3meals., course materials), single room: +30DM/
nignht, without hotel: 120DM, Maximum of 40 parti-
cipants, Payment: Deutsche Bank Munich., Grossha-
dern, Acc: 5707575  (Bank number: 70070010),
Indicate: “flow-cytometry-course”

course-room, Max-Planck-Institut fir Biochemie,
D-8033 Martinsried

Prof.Dr.G.Valet, Mildred-Scheel-Labhor fir Krebs-
zellforschung, Max-Planck-Institut flr Biochemie,
D-8033 Martinsried bei Minchen, FRG, Tel: 89/8578-
2518 or 2525



3.MARTINSRIED FLOW-CYTOMETRY COURSE

PARTICIPATING COMPANIES

1

Becton-Dickinson GmbH
Dr.A. Raffael
Tudlastr . &= 12
6900 Heidelberg
Tel: 06221/305201

HEKA Elektronik
Dr.Ing.P. Schulze
Wiesenstr./1
6734 Lambrecht/Pfalz
Tel: 06325/8036

Fa.Paesel
Dr.W. Kamberger
Borsigallee b6
6000 Frankfurt 63
Tel: 069/422097-98

Partec AG
H.P. Grieder
Sonnenwed /
CH-4144 Arlesheim
Tel: 0041/61/727755

5/29/86



3.MARTINSRIED FLOW-CYTOMETRY COURSE
SPEAKERS:

1 Ellwart,Dr.J. |
Inst.f.Hamatologie
d.GSF
Landwehrstr.6l
8000 Munchen 2
Tel: 089/539461

2 Kachel,Dr.V.
Max-Planck Institut
flr Biochemie
Am Klopferspitz
8033 Martinsried
Tel: 089/8578 2571

& Otto.lr.-F.
Fraunhofer-Institut
fur Toxikologie

5948 Schmallenberg
Tel: 02972/494

4 Radbruch,Dr.A.
Inst.f.Genetik
d.Universitat
Weyertal 121
5000 Koln 41
Tel: 0221/470-3409

5 Recktenwald,Dr.D.
Becton Dickinson Comp

23575 Garcia Ave
Mountain View,CA 94039
Tel: 001/415/968-7744

6 Steen,Dr.H.B.
Dep.Biophysics

Norsk Hydros Inst.Canc.Res.

Montebello, 0slo 3
Tel: 0047/2/554080

7 Valet,Prof.Dr.G.
Max-Planck-Inst.
f.Biochemie
Am Klopferspitz
8033 Martinsried
Tel: 089/85782518 -2525

8 Watson,Dr.J.
M.R.C.Clinical Oncol.Unit
The Med.School
Hills Road
Cambridage CB2 2QH
Tel: 0044/223/245133

5/29/86



3.MARTINSRIED FLOW-CYTOMETRY COURSE
PARTICIPANTS:

1 Auner,Dr.H.
Frauenklinik
d.Univ.
Auenbruggerpl.14
A-8036 Graz
Tel: 0043/316/385517

2 Baretton.Dr.G.
Pathol.Inst
d.Universitat
Ratzeburger Allee 160
2400 Lubeck 1
Tel: 0451/5002705

S Bucsky.,Dr.P.
Kinderklinik
Med.Hochschule
Konstanty-Gutschowstr.8
%O?D Hannover 61

el

4 Defler.,Dr. ,
Immunhistologie
Pathol.Institut
Josef Stelzmannstr.
5000 Koln 41
Tel: 0221478/5648-5260

= MNOY WD -

6 Heintz,Dr.H. |
Radiol .Klinik
d.univ.
Auenbruggerpl.14
A-8036 Graz
Tel: 0043/316/385712

/ Heymanns,Dr.J.
Abt.Onkol.
Zentr.Inn.Medizin
Baldingerstraie
3550 Marburg
Tel: 06421/282754

8 Hummel.G.
Med.Klinik II
FACS-Labor
Otfried-Millerstr.10
%H?O Tubingen
S

29:05: 86



3.MARTINSRIED FLOW-CYTOMETRY COURSE 29:05:86;
PARTICIPANTS:

9 Kindt,Dr.R.
Institut fr_
Biologische Forschung GmbH
Fuggerstr.3
5000 Koln 90
Tel: 02203/303-1 -394

10 L.ederer.1h. , _
Inst.f.Exp.Chirurgie
Klin.r.d.Isar
[smaningerstr.22
8000 Munchen 80
Tel: 89/4140-1

11 Lindl,Dr.T.
Inst.f.angewandte
Zellkultur
Balanstr.6
8000 Munchen 80
Tel: 089/487774 =72

12 Mara,F.
Fa.Scandic

Salierigasse 1/
A-1180 Wien 22
Tel: 0043/0222/471572

13 Muller,Dr.M.
Genzentrum
MPI-Biochemie
Am Klopferspitz
8033 Martinsr 1@6
Tel: 89/8578-1

14 Nebe,Dr.C.T.
Orpegen mbH

Im Neuenheimer Feld 517
6900 Heidelberg
Tel: 06221/27082-85

15 © Noll,Dr.Th. ‘
Inst.Physiol.Chemie
d.Universitat
Moorenstr.5
4000 Dusseldorf 1
Tel: 0211/3112836

16 Raftery.,Dr.B.
Ingt.F-benstik
d.univ.

Weyertal 121
5000 Koln 41
Tel: 0221/470-3409



3.MARTINSRIED FLOW-CYTOMETRY COURSE 29.05. 86.
PARTICIPANTS:

17 schmitz,C.
Med.Klinik IT
Imm.Lab.Dr.Wernet
Otfried-Millerstr.10
7400 Tubingen
Tel: 00717282750

18 Schrappe,Dr.M.
Kinderklinik
Med.Hochschule
Konstanty-Gutschowstr.8
%O?O Hannover 61

el:

19 Spdth.,Dr.G. _
Abt.Allgemeinchir.
d.Universitat
Calwerstr.7
/400 Tubingen
Tel: 07071/296645

20 Unteh.lr M.
Frauenklinik
Klinikum GroBhadern
Marchioninistr.15
8000 Munchen 70
Tel: 089/47095-3836 3837

21 Wehmeier.,Dr.A.
Med.Klinik
Klinik A
Moorenstr.5
4000 Dusseldorf 1
Tel: 0211/3117731

22 Pfeiffer,Dr.D.
Frauenklinik
Klinikum GroBhadern
Marchioninistr.15
8000 Munchen 70
Tel: 089/7095-1



3.MARTINSRIEDER

DURCHFLUSSCYTOMETRIEKURS

2 =65, 86 .

5

Mildred-Scheel-Labor f.Krebszellforschung
Max-Planck-Institut fiir Biochemie

BO23 Martinsried

KURSUNTERLAGEN

ZELLPROLIFERATION

J.ELLWART

Abteilung flir Experimentelle HEmatologie

Gesellschaft flr Strahlen- und Umwelt

eV al

Landwehrstr.61, 8000 Minchen 2
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The purpose of this study was to improve
the application of bromodeoxyuridine (Brd-
Urd) for the flow cytometric analysis of cell
Kinetics. In order to obtain a quantitative
measure of the DNA svnthesis rate (or the
number of divided cells), BrdUrd should re-
place thymidine (dThd) completely in the
newly synthesized DNA strands, The de novo
synthesis of dThd monophosphate competing
with BrdUrd incorporation was stopped by
fluorodeoxyuridine (FdUrd). Cells of 2 human
leukemic cell line (REH) were exposed ‘o
BrdUrd for either 20 min, 8 h, or 24 h. Bro-
modeoxyuridine incorperation was deter-
mined by a monoclonal antibody as well as by
the BrdUrd/Hoechst (H} technique. Counter-
staining of the DNA was performed with pro-

Bromodeoxyuridine (BrdUrd) is used with increasing
frequency in cell kinetic studies after the introduction
of the Hoechsat (H) gquenching effect into flow evtometry
by Latt (23,24). Bohmer (2) and Kubbies and Rabino-
vitch (20) described methods of cell cycle analysis using
the quenching of H in divided cells. Perturbations of the
cell cycle of normal and tumor cells were easy to inves-
tigate with the BrdUrdH technigue (1,29} Counter-
staining of total DNA per cell with ethidium bromide
(EBj simplified the analvsis of the DNA synthesis in the
first cycle {3,4,16). This two-parameter technique allows
flow cytometric measurement of the DNA synthesis rate
even in subcompartments of the S-phase after a few
hours of BrdUrd incubation (28.15). Since it is now pos-
sible to measure DNA synthesis with the monoclonal
anti-BrdUrd antibody (10,18.26}, BrdUrd is being ap-
plied increasingly for cell cycle studies. It is therefore of
interest to know the exact conditions of quantitative
BrdUrd incorporation.

The quantity of BrdUrd instead of thymidine (dThd)

incorporated per unit of time into DNA may provide

pidium iodide or c¢thidium bromide. DNA flu-
orescences were measured in both techniques
with a two-parameter flow cytometer, the his-
tograms being analyvzed by computer. It was
found that FdUrd is required in the BrdUrd/
H technique for replacement of dThd at low
BrdUrd concentrations and long incubation
times. With short incubation periods, as used
for detection by the monoclonal anti-BrdUrd
antibody, FdUrd increases the incorporated
BrdUrd amount when BrdUrd concentrations
of 10 uM or less are applied.

Key terms: Bromodeoxyuridine, fluorodeox-
yvuridine, IDNA syvnthesis rate, human leu-
kemie cell line, flow ¢ytometry

information on the DNA synthesis rate. For quantita-
tive asgessment of the DNA synthesis rate, it 1s most
convenient if BrdUrd replaces dThd completelv in the
newly synthesized DNA strands. It is, however, to be
expected that the endogenous synthesis of the DNA
precursor dThd monophosphate competes with the ex-
ogenously supplied BrdUrd. In addition, an intracellular
precursor pool of dThd monophosphate exists at the be-
ginning of BrdUrd incorporation (7} and should not mix
with the newly synthesized BrdUrd monophosphate.
Dormer applied fluorodeoxyuridine (FdUrd}) to block the
endogenous synthesis of dThd monophosphate for use in
quantitative “C.autoradiography (5,11,13). He first
preincubated the DNA synthesizing cells for 6 min with
FdUrd to clear the endogenous dThd monophosphate
pool before incubating the cells with CdThd.

In this paper, we investigated whether BrdUrd incor-
poration into DNA could be increased by blocking the
endogenous synthesis of dThd monophosphate by FdUrd.
We used the anti-BrdUrd antibody, the BrdUrdH-EB
method, and the BrdUrdH technique for different



















































































































































































































































































































































































































































































































































































































































































































































