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Miller R G & Phillips R A. Separation of cells by velocity sedimentation. J.
Cell. Physiol. 73:191-201, 1969.[Dept. Medical Biophysics, Univ.
Toronto, and Ontario Cancer Inst., Toronto, Ontario, Canada]

A simple and reproducible method for frac-
tionating populations of living cells by ve-
locity sedimentation in the Earth's gravita-
tional field was described. Use of the proce-
dure as an analytical tool rather than as a
method for purifying cells was emphasized.
[The SC/® indicates that this paper has been
cited in over 915 publications since 1969.]

Richard G. Miller
Ontario Cancer Institute
Toronto, Ontario M4X 1K9
Canada

January 20, 1983

"After obtaining my PhD in nuclear
physics in 1966, | decided to change fields
and went to the lab of J.E. Till at the Ontario
Cancer Institute to do a postdoc in cell
biology. He and E.A. McCulloch were then
deeply involved in studies of the hemopoi-
etic stem cell, particularly the factors gov-
erning whether it underwent self-renewal or
became committed to a particular differen-
tiation pathway. It was felt that a popula-
tion of 'pure' stem, cells would greatly aid
these studies and Till suggested | try to
develop an appropriate separation proce-
dure. The underlying concept was that cells
differing in biological function might also
differ sufficiently in various physical param-
eters that useful separations could be
achieved.

"I chose to develop sedimentation sepa-
ration. Cells are essentially spheres which
will fall through a viscous fluid such as
saline at a rate determined primarily by
their size but also to some extent by their
density. | first built an apparatus according
to the design of Mel." This evolved, in a
number of discontinuous steps, into the

much simpler and more powerful apparatus
described in the highly cited article, an ap-
paratus similar to but somewhat simpler
than one independently developed by Peter-
son and Evans.?

"Why has this paper become so highly
cited? There are, | think, two reasons. First,
it describes a cell separation method which
many people have found useful Second, it
embodies a new way of thinking about the
analysis of cell populations, a way of think-
ing being developed at the same time (but
using different separation procedures) by
R.C. Leif in the US, K. Shortman in Australia,
and K. Zeiller in the Federal Republic of
Germany (reviewed in reference 3).

"By the time the 1969 article was written,
R.A. Phillips, another postdoc in the lab, and
| had begun to make extensive applications
of the procedure (reviewed in reference 4).
In the course of these experiments we real-
ized that the primary use of the procedure
was not so much in purifying a particular
type of cell but in the analysis of differen-
tiating cell populations. Thus, cells of a
given type could be characterized with their
sedimentation velocity in the same way that
a biochemist can use the molecular weight
estimated from a Sephadex column to char-
acterize a molecule. To associate a function
with a particular cell type, both function
and morphology could be assessed indepen-
dently for each fraction from the separation
and a correlation sought between the two.
Secondly, the procedure could be used to
separate one type of cell from another, an
often useful result even if neither cell type is
obtained in very high purity. Thirdly, the
procedure could be used to purify cells of a
particular type. This last, although it was the
initial objective, was seldom successfully
achieved. Newer methods (e.g., fluores-
cence-activated cell sorting) can now often
achieve this objective if the separation can
be directly based on a biological marker for
the function of interest (reviewed in refer-
ence 5). However, the first two objectives
are often still most effectively achieved
with the procedure of our 1969 paper (up-
dated in reference 6)."
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