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Cell lines were developed from four millimeter skin bilopsies on two patients
with proven galactosemia, the heterozygous mother of one of these patients, and
5 non-galactosemic patients., In addition, cell lines were developed from sternal
marrow aspirates on a galactosemic patient and another non-galactosemic patient.

Cultures were maintained in monolayer in Petri dishes and bottles. When
a confluent monolayer was formed, the cells were trypsinized off the glass and
a fraction of them was introduced into a fresh vessel. The fraction varied from
one-half to one one-hundredth. A continuous record of the fractions by which
each culture was split and the size of the surfaces it covered was kept. From
these records the M-number, the approximate number of times the cells had increased
as of a given moment, could be computed. Growth in the primary dish (the one with
the explant) was ignored. When inadequate growth or other difficulties were
encountered with a cell line, the line was often started again with another wave
of cells from the primary dish (from which the explants were never removed). No
difference between successive waves has thus far been found. However, a discrep-
ancy between the age of the culture and the M-number results from this practice.

After at least two subcultures, the cells derived from skin were used in
growth experiments: A large bottle of cells was subcultured into 20 to 100
smaller ones. Twenty-four hours later, after the cells had attached, and spread,
they were washed with Eagle's (1959) minimum essential medium from which the

hexose had been omitted. A random sample of 4 or 5 bottles was then taken to
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determine the initial cell protein. The remaining bottles were divided into

5 groups and each was overlayed with one kind of experimental media. The
experimental media consisted of 88% Eagle's (1959) minimum essential medium,
from which hexose had been omitted, and 12% exhaustively dialyzed pooled

human sera. Pyruvate and the "non-essential amino acids" specified by Eagle
(1959) were each added in quantities to make a final concentration of 1 milli-
molar. Hexose was then added or withheld to make the 5 following experimental
media with concentrations of 100 mgms % glucose, 100 mgms % galactose, 5 mgms

% glucose, 95 mgms % galactose and 5 mgms % glucose (mixed hexose), and hexose-
free. Each kind of medium was changed every 72 hours. Between 9 and 18 days
after placing the cells in experimental media, the cell protein was again deter-
mined., Measurement of cell protein was by the method of Oyama and Eagle (1956).
All values are based on the mean of 2 to 4 replicate bottles (usually 3). Two
types of growth experiments were performed: In the "two-point'' experiments
only the initial cell protein and the cell protein at the end of the experiment
were determined. In the 'multiple point' experiments, cell proteins were
determined on bottles removed from the experiment every 72 hours. In most of
the two point experiments and all the multiple point experiments, galactosemic
(or heterozygous) cells were grown concurrently with non-galactosemic cells,

the two kinds of cells being fed with the same media.

The results of a multiple point experiment involving both galactosemic and
normal lines are given in the two graphs in figure 1. Note that the galactose
curve in the case of the non-galactosemic cells follows the glucose curve. In

the galactosemic it follows the hexose-free curve.

In figure 2, the two-point experiments are summarized, growth ascribable
to galactose is plotted against growth ascribable to glucose. The 9 day and
final day results of the multiple point experiments are included in this

graph. The aa line may not have quite a zerc slope, perhaps due to minute

quantities of contaminating glucose in the galactose.
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Pigure 2. Growth of galactosemic (aa) and nonwgalactosemic (AA) cells

in glucose and galactose: 1IWe point experiments., Igal is the growth
(£final cell protein) in medium containing 100 wgms % galactose minus the
growth in hexose-free medium, divided by the initial protein. Igiu is

the corresponding function for medium containing 100 mgms % galactose,

The indices measure growth ascribable to galactose and glucose respectively,

The range of some of the parameters describing the two-point experiments
are as follows:

Presumed Genotype Range in ages#® Range in no.¥* of Range in¥*

{days) previous sub~ M-Nos
cultures 12
AA 48 to 149 2 to 19 4 to (4x10°7)
22 46 to 138 4 to 12 12 to (4.8x10%)

*Computed as of the beginning of each experiment

The heterozygous line (MAD) bas been more variable in its relative growth
in glucose and galactose than the homozygous cell lines. In most of the
experiments, however, the heterozygous line has grown equally well ian the two
sugars.

Experiments comparing growth in the mixture of 95 mgms % galactose and
5 mgms % glucose with growth in 5 mgms % glucose suggest that non-galactosemic
cells grow equally well in both media, except at high cell densities, where

growth 1s better in the medium with the greater total hexose. The heterozygous
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line is like the normals in this respect. The galactosemic cells, however,
generally grow better in medium containing 5 mgms % glucose than in medium con-
taining the 95/5 mixture, Multiple point experiments suggest that growth is
slowed by the added galactose for the first 72 hours (or for a shorter time)
and thereafter the cells grow at the same rate in the two media. This pattern
of galactose sensitivity in the presence of glucose is somewhat reminiscent of
the pattern first reported for transferase mutants of E. coli by Kurahashi and
his colleagues (Kurahashi 1957, Kalckar et al 1957). However, among our human
cells the effect is much less pronounced and caﬁ be made statistically
significant only by pooling several experiments.

In the metabolic experiments, aliquots of cells were incubated with
glucose-l-c14 or galactose-l-cl4, and the activity of the CO2 produced was

determined. The techniques were those of Weinberg and Segal (1960) for

measuring the hexose metabolism of white blood cells.,
The results of these experiments are given in Table 1, The variation
in counts per million cells is probably due to our crude method of enumerating
cells, which is accurate to but a factor of 2. The ratio R of counts from
galactose to counts from glucose is less variable and appears to reflect
genotype. The galactosemic cells are virtually unable to oxidize galactose.
Cells from several of these lines have been given to Dr. Herman M. Kalckar

for enzymatic studies which will subsequently be reported.
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