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of riboflavin, lumiflavin and second UV-maximum of lumi-
chrome reflect transitions between these orbitals. The
fact that the calculated value for the position near UV-
maximum of lumiflavin is of lower frequency than
measured cxperimentally is most probably caused by
using riboflavin molecular orbital energies (these two
compounds have not exactly the same spectra). An oppo-
site irregularity, however in higher degree, is observed
for lumichrome second UV-maximum. In both cases, the
effect of specific interaction with dioxane cannot be ex-
cluded. In addition, positions of considered maxima of
both compounds are slightly over the limits permitted for
such calculations®. In the solvent used, measured posi-
tions of longest wavelength maxima of two of the com-
pounds considered are shifted a little towards shorter
wavelengths. Positions of this maximum calculated from
energies of highest filled and lowest empty molecular or-
bitals are not exactly the same (Table).

Influence of Ionizing Radiation on Protein Pro-
duction by HeLa Cells in CGulture

The production of proteins by HeLa human carcinoma
cells in culture has been studied by radiochemical meth-
ods. The cells were incubated in a medium containing
14C-leucine, the soluble proteins formed were separated
into fractions by physico-chemical and immunological
methods, these fractions were burned, and their radio-
activity estimated with the gas counter®-3,

We have now examined, by the radiochemical method,
the influence of ionizing radiation on the synthesis of
(soluble and insoluble) proteins by HeLa. The question
of this influence is of interest, among other reasons, in
view of the well-known inhibition of antibody formation
by irradiation of whole animals. Additional information
on the mechanisms responsible on the level of the cell is
desirable.

The cells were grown in flat-bottomed flasks as mono-
layers in 10 ml of a medium consisting of Gey solution,
human cord serum and hydrolyzed lactalbumin. 0.5 uc
D,L-radioleucine were added as a precursor of protein.
Forirradiation, the mediumin the flasks contained various
quantities of tritiated water. Radioincubation lasted
either 24 or 48 h. Thereafter, the cells were taken off the
wall of the flask with complexon, and an aliquot part of
the cells was counted in the hemocytometer. The cell
suspension was then used to determine the newly syn-
thesized protein, i.e. the protein containing radiocarbon.
In a number of parallel flasks, cell counts were made for
the time of the start of the irradiation.

To isolate the soluble proteins, cells and medium were
centrifuged at low speed (giving supernatant I), the cells
broken by freezing, and the fragments separated by cen-
trifugation (giving supernatant 1I) and washed with NaCl.
The supernatants I and II and the wash solutions were
combined, inactive leucine was introduced as a hold-back
carrier, trichloroacetic acid (TCA) was added, the precipi-
tate freed from the solution by centrifugation and thorough
washing with TCA, burned, and the radioactivity of the
CO, measured with the gas counter®% The cell debris,
containing the insoluble proteins, were dissolved in warm
n NaOH, aliquots of these solutions were neutralized
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Zusammenfassung. Der Einfluss organischer Losungs-
mittel auf die Erhohung der Lichtempfindlichkeit und auf
die Formen der Absorptionskurven von Riboflavin, Lumi-
flavin und Lumichrom wurde untersucht; dabei wird
eine deutliche Ubereinstimmung der zwei lingstwelligen
Maxima-Positionen in Dioxanlésung und der theoretisch
berechneten Positionen festgestellt.

J. Kozior®

Central Reseavch Institute of Food Indusiry, Prague
(Czechoslovakia), October 19, 1964.

& Present address: Department of Food Products Quality, High
School of Economics, Poznan {Poland).

with HCI, burned, and measured independently. All val-
ues in the Tables are mean values from 2 or 3 flasks; the
errors are standard errors.

Table 1. Cell counts per flask {- 10-9)

Activity of Start After 24 h After 48 h

tritium

{mc/10 mi)

0 3.25 4 0.15 4.61 -+ 0.40 5.94 4 0.39

0.5 3.254-0.15 4.28 4 0.47 6.06 + 0.54

5 3.2540.15 3.88 4 0.23 5.01 4 0.53

50 3.2540.15 3.17 -4 0.31 2.01 4- 0.37
Table II. Protein production per flask

Activ- Activity of protein (14C) {(dpm)

ity of

tritium After24 h After48 h

{(mc/

10 mlj soluble insoluble soluble insoluble

0 9680+ 570 116204 840 1714041280 20300 4% 570

0.5 913041160 109804 850 1539041020 20680 4- 2020

5 9430+ 790 11720+ 1080 159001110 206704 1050

50 83404 780 1151041000 13890 - 1860 19680 L 2950
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The radiation doses were computed from the known
activity of the tritium, the mean energy of its beta-
radiation (5.7 keV¢) and the duration of the experiment.
It was 29.2 rad per day for 1 mc/10 ml. The range of the
tritium beta-rays is so small that the loss of energy in the
walls of the flasks can be neglected. On the other hang, it
is large enough to provide a practically uniform radiation
dose over the whole of the system of cells + medium,
whatever the distribution of the tritium within the cells®.
The contribution of the radiocarbon to the dose is negligi-
ble. In Table I the cell counts, and in Table 11 the radio-
carbon contents of the protein are given as functions of
amount of tritium and irradiation time.

It is seen that the cell count is significantly affected by
irradiation at the level of 5 mc/10 ml. However, the in-
corporation of radioleucine, i.e. the synthesis of protein,
is noticeably depressed only at the 50 mc/10 ml level.
Because of the higher sensitivity to radiation of cell
count compared with protein production, the average
amount of protein synthesized per cell shows an increase
with increasing dose (Table I1I), The cell numbers used
for calculating Table IIT are not the numbers at the end

Table 1I1. Mean protein activity per cell {relative values)

Activ-

ity of

tritium  After 24 h After 48 h

{me/f

10ml} soluble insoluble soluble insoluble

8 100.0 4+ 8.0 10004 9.0 100.0- 10.6 10004 11.6
0.5 98.8 4- 14.1  98.6 -+ 10.0 92.7 4+ 11.2 1050 4+ 15.1
50 107.6 4 10.0 111,54+ 11.2 107.0 4 11.1 117.0 + 109
5 105.5411.3 121.2+412.6 12204 19.0 146.0 4 25.8

A Demonstrable Local and Geometric Increase
in the Chromosomal DNA of Chironomus

Investigations on the incorporation of H3-thymidine in
the salivary gland chromosomes of Chironomus thummi
have shown that local DNA synthesis begins approxi-
mately simultaneously in all bands, and that thick, DNA-
rich bands require somewhat more time to complete
replication than do thin ones with less DNA contentl
These autoradiographic findings were confirmed by micro-
spectrophotometric measurements of DNA content in
salivary gland chromosomes of different size classes?.
These facts are understandable if it is assumed that the
bands enclose sections of the chromatids in which DNA
synthesis procecds independently of one another. ¥From
similar observations of H3-thymidine autoradiography,
TAvLorR?® concluded that long mitotic chromosomes are
composed of many such subunits.

Kevr and PELLING! took advantage of the special situa-
tion in the salivary gland chromosomes of hybrids between

Brevi comunicazioni — Brief Reports

191

of the relevant time intervals, but calculated average
numbers during these intervals,

It has been shown before, both by colony counting?
and by cell counting$, that cells in culture are remarkably
sensitive to radiation in respect of their capacity for divi-
sion. The metabolism of the cells is affected much less™®,
Our result, that protein synthesis goes on with little
change while cell division is largely inhibited, is in agree-
ment with these earlier findings. The results suggest that
the suppression of antibody formation by radiation occurs
by inhibition of formation of active cells rather than by
inhibition of protein synthesis by the competent cells?e,

Zusammenfassung. Bei der Ziichtung von HeLa-Krebs-
zellen in tritiumhaltiger Nihrlésung withrend 48 h wurde
festgestellt, dass die Mitoserate durch viel kleinere Strah-
lendosen nachweisbar herabgesetzt wird als die radio-
chemisch gemessene Rate der Proteinsynthese.

G. KeLLNer, 8. J. FriMumeL,
R. Kravzg, and E. Bropa

Histologisch-Embryologisches Institut der Universitit Wien
und Institut fity Physikalische Chemie dey Universitit Wien
{Austria), August 7, 1964,
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the two subspecies, Ch, th, thummi and Ch. th. piger, viz.
the occurrence of structurally different, unpaired regions,
to study the relationship between the amount of DNA and
the duration of DNA synthesis. Within the unpaired seg-
ments, homologous bands occur in precisely the same se-
quence as in paired segments. Nonetheless, the homolo-
gous chromosomes can be distinguished from one another
because of distinct differences in their dimensions 8, The
chromosomes of Ch. th. thummi possess numerous bands
whose appearance suggests that they contain a larger

1 H.-G. KevL and C, PeLLing, Chromosoma 74, 347 (1963).

2 H.-G. Kevr, Verh, Dtsch, zool. Ges, (1963), p. 73,
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1963), p. G5.
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8 H.-G. Kevr, Chromosoma 8, 739 (1957),



