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SUMMARY

A discelectrophoretic method for detection of multiple forms

of DNases is described. After electrophoretic separation on
32gels containing P-labeled DNA the distribution of DNases

is demonstrated by means of autoradiography. Any artifacts

caused by discontinous slicing procedures or staining are

avoided because of the possibility of continous scanning of

the autoradiograms.
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EINE AUTORADIOGRAPHISCHE METHODE ZUR BESTIMMUNG VON DNASE -

MUSTERN

KURZFASSUNG

Eine diskelektrophoretische Methode, die den Nachweis multi-

pler DNasen gestattet, wird beschrieben. Nach elektrophore-
32

tischer Trennung auf Gelen, die P-markierte DNA enthalten,

wird das DNase - Muster durch Autoradiographie sichtbar ge-

macht. Da die Autoradiogramme direkt vermessen werden können,

werden Artefakte, die auf Anfärbung bzw. diskontinuierliche

Detektionsmethoden zurückzuführen sind, vermieden.
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DNASE - PATTERNS

INTRODUCTION

At the present it seems well established that DNases play an

important role in diseases induced by viruses (1 - 4). In

the pathogenesis of some rheumatic diseases for example the

participation of viruses is extensively discussed (5 - 8).

Measurement of nucleolytic activity also becomes important

in connection with mycoplasma-induced arthritis (9) and even

as test for cancer (10). Our recent investigations have shown

that also in some autoimmune diseases alterations of DNase -

patterns can be found. By means of polyacrylamidegelelectro-

phoresis (PAGE) it was possible to detect one or more addi-

tional bands of DNase activity in serum of scleroderma pa-

tients when compared to sera of healthy controls (11).

For these studies we have developed a simple and rapid me-

thod for the detection of nucleases in serum or synovial

fluid applying an autoradiographic scanning technique. DNa-

ses are separated on gels containing radioactive labeled

DNA. After separation of the DNases the gels are incubated

at conditions which provide an optimum enzyme activity. At

the sites of enzymatic activity the DNA is degraded and

therefore enabled to leave the gel. After an appropriate

period all of the degraded DNA has gone into the incubation

buffer and no radioactivity remains in the gels at sites

where DNases are situated. An inverse distribution of radio-

activity is obtained according to the distribution of DNases
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along the gel because unaltered DNA is not able to get out

of the polyacrylamide-network. Instead of using H-Thymidine

labeled DNA which requires very sophisticated methods and
32long periods for autoradiography we decided to employ P-

32
labeled DNA. The ß-energy of P provides reasonable expo-

sing times for autoradiography and is high enough to allow

determination of activity by counting in aqueous solutions

because of the Cerenkov-effect.

MATERIALS AND METHODS
32 32
P-DNA: Escherichia coli K.- was grown in P-containinq

medium at 37°C in 5 1 erlenmeyerflasks under gentle stir-

ring starting from 50 ml overnight cultures in unlabeled

broth. The growth medium was prepared according to Grossman

(12). After reaching the late log phase microorganisms were

collected by centrifugation and washed twice with cold sali-

ne-EDTA. Bacteria were lysed with SDS and the DNA extracted

with chloroform/isoamyl alcohol according to the method of
32Marmur (13). P was obtained by neutron-irradiation of P00r
1 1 2

at 3 - 7 x 10 n/sec.cm for 48 hours in the Seibersdorf

ASTRA-reactor.

Starting from 2 to 4 g of wet packed cells and about 10 mCi
32

of P 1 to 3 mg of DNA with a specific activity of about

20 ,uCi/mg were obtained.

Sera: Human sera were obtained by venous puncture either from

healthy controls or from patients with progressive systemic

sclerosis. After clotting at room-temperature and centrifuga-

tion sera were stored at -20 C .until use.

Polyacrylamidegel-preparation: A modification of the method

of Zöllner (14) was applied for the preparation of the DNA-

containing gels. The spacer gel was 2,5 % polyacrylamide pH

6,7 and the separation gel 7 % polyacrylamide pH 8,9. A DNA

concentration as low as 0,05 mg/ml was sufficient because of
32

the low detection limit of P-activity.



~ 3 —

Sample application: 4 parts of serum were mixed with 1 part

of spacer gel buffer and 3 parts of 40 % (w/v) sucrose.

20 ,ul/gel of this mixture were applied.

Electrophoretic runs: For electrophoretic separation the

Ortec 4100 system was applied. Runs were performed at 200 -

250 V DC and a puls rate of 150 /s yielding about 8 mA/gel

and were terminated when a brome-phenolblue marker reached

the bottom of the gels (2,5 to 3 hours). All these proce-

dures were carried out at 4°C. After finishing the separa-

tion the cylindric gels (0,5 x 5 cm) were cut along axis

into 2 parts. One half was used for autoradiography while

the second can be used otherwise, for example cut into sli-

ces for elution of separated fractions.

Autoradiography: For elution of degraded DNA the halves of

the gels were incubated overnight in 0,02 M Tris-HCl; pH 7,4;

+10~3 M MgCl2 +10~
4 M CaCl2 at 37°C. The radioactivity of the

incubation solution can be determined in a Packard Tri-Carb-

Scintillationspectrometer. Because of the Cerenkov-effeet

measurements can be performed directly in aqueous solutions

without any addition of scintillation cocktail. Elutable

radioactivity can be used for evaluation of total enzyme

activity.

Autoradiograms were taken by placing the halves on Kodak

KODIREX Autoprocess X-ray film with a thin polyethylene foil

(GLAD-PACK, Union Carbide) between the gels and the film.

The absorption of the foil was neglectable but good preven-

tion from moisture was achieved-. Exposure was performed at

4°C for 48 hours. Afterwards the gels were removed and the

film developed in Kodak D 19 b for 6 minutes. Fixation and

drying was performed as usual. For scanning a Zeiss-PMQ II-

Chromatogrammdensitometer was employed. Typical densitometer

tracings of a normal and a patient's serum are shown in fig. 1
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32Fig. 1. Autoradiograms of P-DNA containing polyacrylamide

gels and densitometer tracings of X-ray film. A serum of a

scleroderma patient (left) is compared to a healthy control.

An additional peak (arrow) of nucleolytic activity is found

in the patient's sample. Direction of electrophoretic migra-

tion from right to left.

DISCUSSION

With the method described above DNase-patterns in sera or

other body fluids can be analysed. Autoradiography makes

continuous scanning possible which provides better resolu-

tion than discontinuous slicing procedures. Application of
32P-DNA leads to simple handling and quick performance. It

is shown that in human sera of healthy controls only one

DNase peak appears. In sera of scleroderma patients an addi-

tional peak of enzyme activity can be found. Its electro-
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phoretical migration rate is slightly lower than that of the

main peak. Ion requirements as well as temperature and pH

optimum are the same. In current work a larger number of pa-

tients sera is being examined to get evidence about the ap-

pearence of multiple forms of DNases in progressive systemic

sclerosis.
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