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The effects of PM, ionic strength, stain concentrate ion, a
tion on DNA staining with the antibiotics mithramycin, chrormmycin A3, and olivo?
mycin were examined with DNAin solution and in mansaeliencells. Ethanol-fixed
Chinese hamster cells (line CHO) stained with mithramycin solution in the pll range
4.0 to 10.0 and analyzed by flow microf lwrometry (M) showed only a slight
increase in f lwrescence intensity from PM 4.0 to 8.0. Above this range, there
was a more dramatic Increase in intensity of stained cells, and at pH 10.0 the
flouorescence intensity vas 1-1/2 times greater than cells stained at pH 4.5.
The resolution In DNAdistribution patterns also improved as a function of
increasing pii, corresponding with a marked decrease in the coefficient of varia-
tion (CV). However, the distribution of cells in various phases of the cell
cycle remained essentially the same over the pH ranges tested.

The flwrescence intensity of cells stained in mithra~.:in solutions containii~g
O to 1.75 NaCl increased gradually up to about 1.0 g NaCl. The intensity of
cells stained in 1.0 g NaCl was 1-1/2 times greater than cells stained in the
●bsence of NaU. However, the CV of the G1 peaks changed only slightly from 0.15
t~ 1.0011 NaC1. Calls stained in 1.75 M NaCl yielded poor DNA distributions,

I

vith ● ~rge CV compared to cells stain=d in 0*15 BJNa61. rIJlu‘~Cells stained with increasing concentrations of michramycin up to 250 @ml Ii
showed a eharp increase in fluorescence intensity, judged by PMF, up to
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50 l@ml and then ● more gradual increase up to 100 pg/ml. The relative U ~lil#/
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wanoity of stained cells was changed very l~ttle at dye concentrations ●bove
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~ v8/ml. DNAdistributions for cells stained at all concentrations yielded Ii
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‘tuelly the same percent of cells in the various phasee of the cell cycle. ##j 8 :’
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Cells stained with mithramycio solutions containing O to 70~_MgC12 showed a
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gradual Increase in fluorescence intensity as a function of increasing l@C12
concentration. At a concentration of 70mM14gC19, cells exhibited a 23%
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increase in intensity ●bove cells stained-h 15 &_ MgC12; however, no improve-
ment In resolution of the DNAdistribution patterns was noted. Cell staining
In the absence of MsC12 was extremely poor. Other metal ions tested included
the chlorides (15 mMMof cadmium, calcium, cobalt, copper, lead, manganese,
mercury~ and zinc. None of those divalent metal ions proved superior to ~g-
nesium, and only cells stained In the preaance of zinc, lead, and cadmi- yielded
bimodal DNA distributions. Of these, only zinc could be rec~ended as an
●lternative for magntdtm; however, dells stained in 15 W_ ZnC12 yielded only
●bout half the intensity of cello etained in 15 mRJMgC12.

Spectrophotofluorometric analysis of mithramycin, chromomycim A3, and olivoqcin
I
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yielded spectral patterns quit- similar but not identical In shape. Mditiom of
magnesl~ to the solutions induced ● spectral shift in the &mission peaks toward
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the longer wavelan~ths by ●bout 25 mm●nd ●lso produced ● three-fold increase ~
In the fluorescence tntensity of the dye. Mdition of MA in solution to the
mithramycin-msgneetum complex quenched the fluorescenceby ●bout ona-thirdbut
did not produce ●ny significant spectral shift. Increasing the beic strenstb ;

of the mithramycin solution did not chanse the ●pectral patterns of ●ither tbe ,

tithramycin-magnesiumor mithr~cin-magnesi-DNA wmplex, nor did it produce I

a chang~ in fluorescence intensity of these complexes. These results ad those
obtained by FNP analysis indicate that the increase in fluorescence ietenaity ,

of stained cells as a function of increasing ionic etrenuth is dw to changes
In chromatin structure, providing ● greater number of binding sites for tbedye t
complex. (This work was supported by the U. S. Energy Research ●nd Devebpaent

Administration and the National Cancer Institute.)

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov


