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A STUDY OF ENUCLEATION FOR CULTURED
MAMMALIAN CELLS IN VITRO

Yan Xiaofeng Gue Ren Zhuang Junying
Zhang Xinsheng Xu Weimin

(Instiiute of Medical Biology, the Chinese Academy of Medical Sciences, Kunming)

For a long time, ceil biologists and virclogists have been trying to find a
good way by means of which the relationship between the mammalian cell nuc-
leus and the cytoplasm and the ‘problem concerning the roles of the two main
parts during virus replication may be ctudied. Following Carter' report in 1967
that Cytochalasin B (a metabolite of the mould) may induce the cultured cells
to enucleate, Prescott devised a method of mass enucleation by centrifugation in
Cytochalasin B, Since articles about this method have scarcely been published in
our country, and in order to put it to use widely, we have selected five kinds
of cells which are often used in our laboratory, and observed the enucleating
conditions and the biological properties of the enucleated cells,

The five kinds of cells we selected are as follows, subcultured monkey ki-
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dney cellss a human fetal lung diploid cell strain KMB-17; a human fetal ki~
doey cell line and two cervix carcinoma cell lines {(Hela. Gung743). All the
eells are grown in the 199 medium supplmented with 10% calf serum, pH7.2,
When enucleating, the coverslips where the tested cells arc grown as submono-
layer are positioned with the cell facing the bottom of the centrifuge tubes, The
medium, prewarmed to 37°C and containing required conceatrtions of CB, is
kept in the centrifuge tubes, After some hours, centrifugation is carried out ac—
cording to the predetrmined speed and time, And then, the coverslips are remo-
ved from the centrifuge tubes, and incubated in CB-free medium at 37°C for half
an hour, The coverslips are fixed with methyl alcohol, and stained with Giem-
sa, The enucleate precentage is examined under an optical microscope,

Alter repeated experiments, we have found that CB concentrations, centri-
fuge speeds, centrifuge time and centrifuge chamber temperatures are the major
factors affecting the efficiency of enucleation, and all other factors are of minor
importance, 5-10ug{ml of CB, 2 hours for pretreating time, cells grown as
submonolayer, centrifuge speed 12,000-15,000 rpm, centrifuging for 30-850 mi-
nutes every time and 20-30°CQ of centrifuge chamber tempereture are the optimal
conditions for cnucleation, with which we have succeed in making 50% or more
of these cells enucleate, At the same time, we have observed that return of the
enucleated cells to normal norphology is completed in CB-free medium in 30
minutes, The neutral red staining of the enucleated cells shows that they can
survive in vitro for 36 hours, Inverstigation of the results of the *H-thymidine
incorporated into the enucleated cells by means of a liquid sciatillation counter
shows that there is no DNA synthesis in the enucleated cells, Moreover, by using
an electronic micros cope, we have also observed the ultrastructure of the cytop-
lasts and the karyoplasts of KMB-17 cell strain collected 30 minutes after enuc—
leation by centrifugation in Cytochalasin B, The results democnstrate that the
cytoplasts are normal anucleate cells, In the cytoplasts, all the cytoplasmic or-
ganelles are present except the cell nuclewi, \:rhile the karyoplasts are intact
nucleui possessing normal fine structure and enclosed by a small amount of cy-
toplasm, ,

Through many experiments, we realize that the heteroploid cells adhere
loosely to the coverslips and pile up during the growth, co they are apt to de-
tach themselves and get lost, The enucleation conditions of the cells should th-
erefore be carefully considered, We believe that the enucleation by centrifugation
in Cytochalasts B is a good method, and the enucleate cells and the karyoplasts
obtained in this way are good means by which cell biclogy, virology and cell
engineering may be studied in our country,
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