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L. Inte raduction

3T3 mouse fibroplasts stop growing after reaching
a confluent monolayer [1] . In these “contact inhib-
ited” cultures, most of the cells are arrested in Gy of
the cell cycle with no DNA-synthesis going on [2]..
There are several indications in the literature that rep-
licating DNA is associated with the nuclear membrane
[3—51,suggesting that the association of DNA with the
nuclear membrane may be altered afier the cells reach
confluency. ‘

in this paper we report preliminary stodies which
indicate that the proportion of membrane associated
DNA is significantly lower in confluent 3T3 cells than
in growing cells. To investigate the association of the
bulk of DNA with nuclear membranes, the “M-Band™
technique was used, in which membrane associated
DNA is coprecipitated with magnesinm-lauroyl-sarco-
sinate to a complex of higher buoyant densny, where-
‘as “‘free” D’\IA is not [5,6]. '

2. Methods

2.1, Cell culture and radiocactive label :
. Exporentially growing 3T3 celis (8 X 103 gellS/émz)
were labelled during 30 hr with 1 uCif2 X 105 celis-
[3H]thymidine (26 C:/mmole) respectively 1 uCif8
X 10 celis [ 14C] thymidine (56. mCi/mmole). Cultures
were trypsinized and cells were plated at satuzation
density (1.2 X105 cells/cm?) in dishes overlaid with
coverslides and neld in contact for further 30 hr.

14C prelabelled cultures were stopped by removing the

medium, washed with Hanks solution and kept frozen
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at -20° _unti)Vfurtherﬂprocedure. 3H-prelabelled cultures
were trypsinized again and disseminated at lower

“density (8 X 10% celis/cm2). At various times one of .
_these growing cultures was stopped and frozen in the

manner descnbed above S

2.2. M-Band techmque

© One coverslide with conﬂuent cells was added to
each growing culture, and the two were processed -
simultaneously using the M-band technique [5,6]:
After adding 1 ml of a Mg and Ca free buffer

~ (0.9% NaCl, 0.01 M Tris Cl, pH 7.5) celis were lysed

by very gently mixing with 0.1 ml cfa 1% Sarcosy!
solution { ﬁodmm—N-lauroyl-sarcosmate Schuchardt)
and allowed to stand in ice for 3 min. After the ad-
dition of 0.01 ml of 1 M MgCl,, the Mg-Sarcosyl

- crystals formed within 10 min. 0.5 ml of the mixture

was layered on to the top of 1 L. ml of a 15—-42%

(w/v) linear sucrose gradient (0.1 M KC1, 0.0! M Mg(l,,
0.0i M Tris-HC1, pH 7.5) and the Mg-Sarcosyl—mem-
brune complex was banded in the middle of the gradient
by centnfugmg 20 min at 40 000 g (SB 283, I[EC.

B60, 4°).

23 Rddzoacnwty assay -
~ Radioactivity of the gradient {i ractions (0.6 ml, ISCO)

~ were assayed by a modified [7] Mans and Novelli

filter paper method. Two 0.1 ml aliquots of each frac-
tion were p;petted on to filter discs (Whatmznn) ex-.

. tracted 3 times in 5% TCA and once in 5% acetic acid.

Double Iabel was counted in 5-mi toluene suntx"aaor
in a Packard 3380 Trl-carb.

North»!_{dlland Publishing Company — Amsterdan



-’v‘c-l"urlﬁejﬁ,"nuihber 2

*/s ¢.pm, of total grddient nctiviiy

a0}
60}
<o}
r_
20
s w1’ 20

Fra-:hon No.

F:n 1. Distribution ﬂf \ig—Sarcosyl bound and “frec” DNA-
from growing and conflueni 3T3 cells by density equili
brium centrifugation in a sucrose gradient. 3T3 cells were
incubated with radioactive thymidine for more than 4
S-phase periods to get generally Iabelled DNA. These la-
‘belied cells were then seeded at hlgh concantrations

{12 % 10° cells/cm?) and allowed to reach confluency and
thereafter partially seeded again at low cell densities, per-
mitting cells to enter S-phase. M-bands were prepared from
these two culture types. 3H-resp- C-cpm of each gradient
were sumnied up and the part of each fraction is plotted in
% cpm, (#—0—e) ! C;Thymtdme pretzbelied DNA of
the confluent culture, (°—0-—-0} [ H]thymidine pre-
abélled DNA i the growing culture, 12 ki after release
from the c::aiﬂuent state.

&_Rééukﬂs and discussion

-As shown in fig. I, 76% of the total DNA is as-
sociated with the M-band when growing cells were
analysed, with only 12% found in the case of con-
fluent cells. In each experiment growing and con-
fluent cultures were lysed and analysed simulta-
neously to keep shearing of DNA compamble in
both cases.’

.. Less than 5% of the conﬂuent cells tookup
Try pan blue indicating that the low percentage of
DNA in the M-band is not due to dead cells. Asa
fu_rther control, in one experiment the double label-

ling was reversed, with [!*C)thymidine being given

to growing and [>H] thymidine to confluent 3T3
‘celis. The results of this experiment corresponded
exa‘,tly to those of the stzmdard procedure-
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- Tablc | :
Relatlve amounts of membrane associated DNA (M- Band™)
trom coenfluent and growing 3T3 cells. -

Prelabelled DNA
‘in the M-band =
fraction
(%)
Confluent 3T3 cells : 7—15
Growing 3T3 cells 0.5 76
~(hr afrer release ' 3 70
from confiluency) & 68
' ' 12 76
16 64

Cells were labelled, seeded and “M-Band’ assays were car-
ried out accerding to Methods. Groewing cells are those at
indicated times after release from confluent state, Of the
total activity of the whole gradient only the percentage of
Izbei found in the M-band fraction is given.

Immediately after seedmﬂ (G 3 hr) at low cell den-
sities, the ratio of M-band radioactivity to totial radio-
activity reaches the value found for growing cells
(table 1}. These data indicate that DNA may be as-

saciated with the nuclear membrane without DMA

replicating going on. This suggests that cells in G,
which are ready to go into S-phase differ from con-

* fluent (G?) celis by their higher degree of DNA--mem-

brane association. Polysome analyses had revealed
earlier that confluent cells show a higher ratio of bound

to free polysomes than growing cells [8]. another in-
_ dication that the membrane status of confluent (Gg?)

cells inay fundamentally differ from that obtaining
during any stage of the cell cycle of growing cells.
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