capable of excluding large macromolecules,
is assembled around condensed chromatin
before expansion, and that, therefore, the
telophase nucléus encloses a sealed and soon
to be expanded aqueous volume. The small
aqueous space enclosed by the forming nu-
clear envelope would contain few dextran
molecules. Large dextrans trapped in this
small space would, according to this model,
rémain in the nucleus after its expansion but
would be further diluted by nuclear expan-
sion. Smaller dextrans would freely redis-
tribute into the nucleus through the pores in
the envelope.

In conclusion, our data identify a rapid,
efficient, and size-selective mechanism by
which large molecules can be excluded from
the reassembling nucleus during mitosis.
Although not all sufficiently large macro-
molecules would be expected to distribute
similarly to dextrans (4), our data suggest
that large, freely diffusible proteins would be
cxcluded. We therefore propose that such
exclusion might be among the earliest steps
in reestablishing the interphase macromo-
lecular identities of nucleoplasm and cyto-
plasm. Periodic access of cytoplasmic pro-
teins to the nucleus, or the gradual accumu-
lation of proteins in the nucleus of the
postmitotic cell, could provide a novel
mechanism for cell cycle—dependent gene
regulation. Finally, the mechanism de-
scribed here could periodically dilute soluble
cytoplasmic proteins, such as tubulin (3),
when nuclear envelope breakdown admits
them into the nucleus, and then concentrate
them during postmitotic expansion of the
resealed daughter nuclei. Such concentra-
tion changes could consequently alter cyto-
plasmic architecture or metabolism.
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Technical Comments

Quick-Freeze Lipid Techniques: Correction

In my report “Lipid domains in fluid
membranes: A quick-freeze differential scan-
ning calorimetry study” (1), one of the lip-
ids used, dipalmitoyl phosphatidylcholine
(DPPC), was incorrectly labeled throughout
the text as distearoyl phosphatidylcholine
(DSPC) (2). Accordingly, figure 2A, a con-
ventional scan of a mixture of pure dimyris-
toyl phosphatidylcholine (DMPC) bilayers
and pure DPPC bilayers has two main endo-
therms with transition temperatures of 24°C
(DMPC) and 42°C (DPPC). Figures 2B,
2D, and 2E are conventional scans of bi-
layers formed from a 1:1 molar mixture of
DMPC and DPPC (DMPC-DPPC bilay-
ers). These scans show, as expected, one
major endotherm characteristic of bilayers
formed from a mixture of these two lipids.

Unlike the conventional scans of DMPC-
DPPC bilayers, the quick-fieeze scan, figure
2C, shows two separate endotherms. Unlike
conventional scans of pure DMPC bilayers
or pure DPPC bilayers, no pretransitions are
observed. The onset temperatures of the two
endotherms seen in the quick-freeze scan are
approximately the same (19° and 44°C) as
those of the main transitions of puire DMPC
and DPPC. The endotherms observed in the
quick-freeze scan of the DMPC-DPPC bi-
layers are, however, substantially broader
and differ in shape from those observed by
conventional calorimetry on bilayers com-
posed of the individual lipid species (figure
2A). Although the higher temperature en-

dotherm seen in figure 2C begins at about
44°C, heat absorption is not complete until
approximately 63°C. Since the transition
temperature of pure DSPC bilayers is 55°C,
the temperature range of the higher tem-
perature endotherm seen in figure 2C makes
the error in labeling DPPC as DSPC less
obvious. I regret any - confusion this may
have caused.

It should be emphasized that for bilayers
formed from a single lipid species, our
quick-freeze techniques have never given
samples whose calorimeteric behavior dif-
fered from that of conventional prepara-
tions. The major finding illustrated in figure
2 is, therefore, that quick-freeze miethodolo-
gy applied to DMPC-DPPC bilayers gives
thermograms that differ from those ob-
tained by conventional differential scanning
calorimetry (DSC) on this mixture. The two
peaks obtained for DMPC-DPPC bilayers
by quick-freeze DSC also differ from those
for pure bilayers of either DMPC or DPPC.

DONALD L. MELCHIOR
Department of Biochemistry,
University of Massachusetts
Medical School,

Worcester, MA 01655

REFERENCES AND NOTES

1. D. L. Melchior, Science 234, 1577 (1986).
2. T would like to thank Michael A. Singer and Leon-
ard Finegold for pointing out the labeling error.

11 August 1987; accepted 12 August 1987

SCIENCE, VOL. 238





