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The use of a nonradioactive probe in RFLP analysis of Neurospora crassa DNA

Abstract

Our laboratory is investigating the use of nonradioactive alternatives for the synthesis of DNA probes
used in hybridization experiments.
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Radloff, RJ., SR Engel Qur laboratory is investigating the use of
nonradioactive alternatives for the synthesis of
C.E_ Cords and T.|. Baker DNA  probes wused in hybridization experiments.

The wuse of 732 P-nucleotides can

The use of a nonradioactive probe because of the rapid decay rate, |

because of the hazards of handling
and can be time consumng if t
ty of a probe is too low  Finally

in RFLP analysis of Neurospora

be expensive
i nconveni ent

S

and di sposal

the specific activi-
we wanted a

crassa DNA. method of synthesizing probes that_éould be adap-
. ~ted to use in teaching |aboratories where 32P-
|abeled nmaterials cannot be convenientl used. W report here our results with the

Genius "TM kit from Boehringer Mannheim Biochem cals.

To test the kit, we chose to prepare a
nonradi oactive probe as Part of an experiment to verify
the map position of a cloned %/gne of Neurospora crassa
employing the technique of tzenberg et al. TT98T
NeuroSpora News|. 31:35-39) which uses—réstriction
fragment |ength pdtynorphisms (RFLPs) as genetic
narkers. The “nonradioactive probe was prepared from
DNA obtained from a Neurospora cosmd |ibrary (Vollmer
and Yanofsky 1986 Proc. Natl. Acad. Sci. 83:4869-4873).
The cosmd DNA was purified with an al®atine |lysis
procedure followed by isopycnic centrifugation in CsC -
ethidium bromde gradients and was cleaved wth EcoRl
to Hlve six linear fragments. The DNA was extracted
with phenol/chloroform precipitated wth ethanol,
resuspended and |abeled as described by the
manuf acturer. Briefly, the double stranded fragments
were denatured at 95°C for 10 mn and quickly cooled.
The S|n?le stranded DNA was then hybridized to”a random
hexanucl eotide mxture followed by incorporation of
di goxi geni n-1abel ed dUTP in the presence of all other
dNTPs except dTTP.  The newy synthesized DNA probe was
artially purified by ethanol (SJrem itation in 0.4 M
i d and was resuspended in 10 nM Tris-HJ and 1 v
EDTA, pH 8.0. (e Ve cevi | e 1

wWo strains o urospora Crassa, uriceville-1c
A (FGSC 4416) and Cak e "ml tTTem-2 a" (FGSC 4488)
mere grown and the DNA “prepared as described
(Metzenberg and Baisch 1981 Neurospora Newsl. 28:20-21;
Stevens and Metzenberg 1982 Neurospora Newsl =™ 29:27-
28). DNA from each “strain was cleaved with BamH,
EcoR, Apal and Xhol in separate reactions contaming
appr oxi mately 5 ug—of DNA and 50 units of enzyne. The
fragments were separated by agarose gel electrophoresis
and were depurinated by covering the gel wth 0.25 M
HCl.  After washing thé gel in water, fthe DNA fragments
were transferred in 0.4 M NaCH by vacuumto _a Nytran"TM

(Schleicher & Schuell nylon nenbrane. The " nmenbrane
was washed briefly in 2 X SSC and dried for 2 h at 8C°C
het ween t wo sheets of  What man 3MWM  paper.

Prehybridization of the nenbrane, hybridization of the
probe to the genomc DNA on the nenbrane and the
subsequent immunol ogi cal/color detection were perforned
exactly as described by the maufacturer. We have
found Nytran®TM nylon menbranes to be satisfactory in
the procedure whereas sone other nenbranes are not
because of a high color background.  The concentration
of the labeled probe in the hybridization solution is
estimated to be 25-50 ng/m. he first four l|anes of
Fig.1 contain MuricevillTe-1c A genomc DNA cut wth
the restriction enzyme indicdatled. The second four
lanes contain Oak Ridge "multicent-2 a" genomic DNA cut
with the same four restriction enzyTes. Ve estimate
t hat 'th?| Iriv(\)feort rré)(l)gcularf N\émght bands _cont[?,\lwr?
approxi mately 0 pg o uros%ora enom ¢ :
In our experience, bands can be visualized in two to
three days after electrophoresis of the DNA
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Fig. 2. Dot blot
hybridization of a
labdled nonradio-
active probe to
nonlabeled probe
at the indicated
concentrations
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~ The sensitivity of the nmethod is indicated by the dot blot shown in Fg. 2 A
series of sEots containing 1000, 100, 10, 1 and 0.1 pg of nonlabeled probe DNA cut wth
EcoR was hybridized with the labeled probe at a concentration of 25-50 ng/m in the

ization™ solution. The spot containing I pg of nonlabeled probe in easily seen on
the nenbrane. Probes made with the Genius"TM kit have a lifetime of at |east one year and
the technique is sensitive enough to detect a single gene in 2-5 ug of Neurospora genonc
DNA.

This project was supported in part by BRSG SO7 RR-05583-22 awarded by the Biomedical
Research Support Grant Program  Division of Research Resources, National Institutes of

Health. - - - Department ~of Mcrobiology, University of New Mexico School of Medicine,
Al buquerque, NM 87131,
Editors note: V& tried this kit wth DuPonts GeneScreen and CeneScreen P us. It does

not work with those menbranes, at least in our hands.
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