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MULTINUCLEATED GIANT CELL FORT\IATION BY FUSION

BETWEEN CELLS OF DIFFERENT STRAINS*

YOSHIO OKADA and FUN^KO AllURAYAA/IA

Department of Preventive A, ledicine, Research Institute for Allcrobinl Diseases, Osaka
University, Osaka
(Received A, Ia, ch 16,1965)

uMMAm' 1<B cells from man fuse \\, GII with HeLa cells and with FL cells

of ITUman origiiT due to HVj and giant cells composed of t\\, o different cells
were frequently found. 1<B cells also fuse well with L cells, Ehrlicll ascites tumor
cells of mouse origiiT and PS cells from pig. However, mouse embryo fibroblasts
scarcely fuse witlT Ehrlicl\ ascites tumor cells or KB cells

These results show that giant cell formation by fusion between cells of two differ-
ent strains occurs \\, GII only among sucl\ cells as malignant cells or undif}erentiated
cells of CStablished tissue culture strains and is not affected 11y the spedes from
whicll the cells originate. The results also suggest that the surface of these
cells has lost some spedficity.

Fuscd giant cells formed from hornologous cells synthesized DNA and RNA in
the same manner as normal singlc cells.

BIKE>; JOURNAL V01.8.7-21,1965

INTRODUCTION

111 1957, OKADA at d/. reportcd the appearance
of many, giant polynuclear tumor cells formed
by fusion \\, ithin aiT ITour after a large dose of
HVI I, ad been inoculated into the abdominal
cavity of a mouse implanted \\, ith Ehrlich
ascites tumor cells. A quantitative experi-
mental method \\, as developed and this pheno-
menoiT \\, as analyzed 111 anti'0 (OKADA, 1958,
1962 a, b; OKADA and TADOKOR0, 1962)
Then, it \\, as reported that malignant tumor
cells and cells of established tissue cultured

strains have higl\ cell fusion capacities, \\, hile
cells of short-term-cultured or mature somatic

" The results in this paper \\ere reported at the
17th meeting of the Japan Society, for Cellular
Chemistry, on \0\'ember 26,1964

cells have \, ery 10\\, or no cell fusioi\ capacities
(OKADA and TADOKOR0, 1963).

The rcaction steps in the fusioiT are (1)
adsorptioi\ of HVJ onto the cell surface and
mutual attachment of the participant cells at
4'C, (11) loosening or disconnecting of the
virus adsorption sites of tl\e cell surface struc-
ture, (111) reconnection of the disconnection
sites or fusion of the site on one cell with that

o1T a ITeighbouring cell surface, and (TV) mixing
of the inner components of the participant cells
and spherical giant cell formation. Reaction
steps (11) to (TV) \\, hen carried out at 37'C
under aerobic conditions, are complete \\. ithin
30 minutes

It is ver\, Gasv to mix t\\, o different kinds of
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cells in any ratio for the cell fusion reaction,
since the cells are utilized in the form of

suspensions. Then, giant cell formation by
fusion between the different cells is considered

to be possible when the cells of the two differ-
Grit strains in a mixed cell sample agglutinate
together at random after the addition of HVJ
at 4'C. Under the it was ob-microscope

served that red blood cells from man, mouse
and fowl agglutinate at random with Ehrlich
ascites tumor cells or KB cells on addition of

HVJ. This observation stimulated us to carry
out experiments on giant cell formation be~
tween different lines of cells induced by HVj.

111ultinucleated giant cell formation between
cells of the different strains of mouse ascites

tumor has been described (OKADA, 1961). In
the present work, the distribution of demon-
strable fusion of cells of different strains to

form multinucleated giant cells was examined.

of ten-fold diluted tumor-bearing ascites fluid. The
cells were washed three or four times with modified

Hanks' solution to remove contaminating red blood
cells and leucocytes and \\, ere suspended in the same
solution at a concentration of about I XIO' cellsjml

7133/1e ci, /till'e cells

KB cells, HeLa-S3 cells and FL cells from man,
L cells from mouse and PS cells from pig \\, ere grow. n
in YLH medium containing 20 per cent bovine serum
at 37'C. For mouse embryo fibroblasts, 18 day. old
embryos \\, ere trypsinized and cultured in YLH
medium containing 10 per cent bo\, ine serum for one
week at 37'C, as reported previously (OKADA and
TADOKOR0,1963). To distinguish one of the cell
lines In experiments on giant cell formation between
cells of two different strains, monolayer-culttired cells
of some lines \\. ere he a\, ily labeled with 'H-thymidine
by incubation in bo\, me serum-YLH medium con-

taming I to 511C!in I of 'H-thymidine for 72 hours
at 37'C. These monolayer-cultured cells
washed three times \\, ith phosphate-buffered saline
and treated \\. ith 0.25 per cent of trypsin solution in
PBS at 37'C for the minimum time require for ex-
folintion of the cells front the glass \\. all. The cells
collected from the bottles \\. ere filtered through a
platinum grid of 80 mesh, \\, ashed three or four times

with Hanks' solution and then filtered through a
platinum grid of 150 mesh. These cells \\. ere sus-
pended in the Hanks' solution at a concentration of

about I XIO' cellsjml

Dete, ',, 1171ntio, , of tile deui'ee of grrr, it cell/o1'1110tio, I
beltceeJi cells of diffei elf t $11 rims

One inl of a cell sample containing 'H-thymidine
labeled cells of one strain, non-labeled cells of another
strain and 0.5 inI of HVJ sample \\'ere mixed in a
test tube. After iteeping the tube at 4'C for 10
minutes to allo\\, cell agglutination, it \\, as incubated
in a water bath at 37'C for 60 minutes \\, ith shaking.
During the incubation the cells in the clumps fused
together or became dispersed in the medium ; no cell
clumps remained at the end of the incubation

One part of the sample was used for determination
of the cell fLision index using the following fomula
(OKADA and TADOKOR0,1962) :

MATERIALS AND A, IETHODS

F1'1'113

The egg-adapted Z strain of HVJ was used. The
virus \\, as propagated in the allantoic sacs of 10 day
old chick embryos, using a diluted inoculum. The
allantoic Huid \\, as centrifuged at 1,400 x g for 20

Then the super natant \\. as centrifuged atminutes

34,850 x u for 30 minutes. The sediment was sus-

Derided in modified Hanks' solution and \\. as recen-

trifuged at 1,400 x g for 20 minites to eliminate ag-
gregates

He'll riggh, !i, in lion (H, ) ti'ti nt!'o11
Salk's pattern method, emplo}, ing 0.5 inI of 0.5 per

cent fowl red blood cells, was Lised \\. ith phosphate-
buffered saline as the diluent. Under these condi-

tions, one HA unit corresponds to about 2.4 x 107
virus particles (OKADA at a/., 1961)

Aloofj/led Hn"As' soh, tio, !
Hanks' balanced salt solution, without glucose or

bicarbonate, was used throughout the won< on cell
fusion. The pH was adjusted to 7.6 \\. ith tris
(hyd, oxmethyl) aminomethane-HCl buffe" (0.01 M)

EIJI tich ascites tnnioi cells (ETC)
Ehrlich hyper-tetraploid ascites tumor cells were

withdrawn from the pentoneal cavity of adult ddO
strain mice inoculated 7 days previously \\, ith 0.1 inI

8 BIKE>: JOURNAL V01.8 No. I April 1965

\\. ere

Fusion Index

cell number in non-\, irus control tube

And another part of the sample \\, as smeared on a
slide glass, dried and fixed with methanol. Then,

cell number in test tube
1.0



it \\as treated \\, ith 5 per cent PCA (perchloric acid)
for 16 hours at 10'C to elutc the RNA. DNA was

scarcely liberated by this treatment. In some casc
RNAase treatment was used instead of PCA treat-

\\'hen the RNA was not eluted, the 3-raysmerit

from 'H were absorbed \\. ith RNA. The treated

sample was dipped in autoradiographic emulsion
(Kodak NTB-2 or 1<0nishi-Roku 1.1R-Ml), "xposed
for 7 days in a dark cold room and then developed
and stained \\. ith giemsa. Five hundreds to one
thousand giant cells \\, ith between t\\o and SE\, en
nuclei were counted on each plate and the numbers
of labeled and non-labeled nuclei in each giant cell
were determined. The frequency distribution of
labeled nucleus-members appearing in the nuclei of

Theoretical \, alue ( I )
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the giant cells \\, as calctilatcd and compared \\, ith the
theoretical values for (1) cells of the two strains fusin, ,
independently, and (Ii) cells of the two strains fusing
together as readily as hornologous cells. The the ore-
tical \, alue \\. as calculated from the following formula,

Frequency distribution =,, C, P'(I-P) "~'

" : total number of nuclei in the giant cell,
I' : number of labeled nuclei in the giant cell,
P : ratio of number of labeled cells to total num-

bet of cells in the initial cell sample

31; 41\: 5\

Tileoi. etical value (jjj
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RESULTS

Mr, /tt'?incleated gi'a"t cell 101'", at2011 beltuee, I cells
of 11w, "all o1'11g!', I

As a control, labeled KB cells were mixed
witl} non-labeled KB cells and fusion was

induced by H\11. Fig. I shows that the ob-
40
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aH-KB : KB=I : 0.82

FIGURE I Distribution of giant cells \\. ith labeled
and non-labeled nuclei on fusion of KB cells in-

duced by HVJ. The starting cell sample containi-
ing KB cells labeled with 'H-thymidine (88.6 per
cent of the cells it ad been labeled) and non-labeled
KB cells in tlTe ratio of I : 0.82. This Fig. sho\^s
the data observed when 320 HAUjml of HVJ was
added. Theoretical value (1) indicates the case,
\^hen these cells fuse independently ; theoretical
value (11) indicates the case \\. hen these cells fuse
together.
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aH-KB : HeIa=2.1 : I

FIGURE 2 Distribution of giant cells \\, jilt labeled
and non-labeled nuclei on fusion of 1<B and HeLa

cells induced by HVJ. The ratio of 1<B cells to
HeLa cells in tlTe starting sample \\. as 2.1 : I, and
85.6 per cent of the 1<B cells had been labeled \\ith
'H-thymidine. This Fig. shows the results observed
320 HAUjml of HVJ \\,. re used.

20

Observetl value

OKADA, Y. and it{uRAYAMA, F. Cell FMSz'on of Tano DJere"t Styn, '"s bj, HUI

o

%
40

20

o

%
40

20

o

9



served frequency distribution of labeled nu-
cleus-members in giant cells agreed well with
the theoretical value for (11) that these cells
fused together and was very different from the
theoretical value for (i) that these cells did not
fuse together. This shows that the method is
useful for analysis of giant cell formation be-
tween cells of different strains.

In the next experiment, labeled KB cells were
mixed \\, itIT non-labeled HeLa cells and fusion

was induced by H\'I. As shown in Fig. 2,
KB cells fused as readily \\, ith HeLa cells as
with hornologous cells. The values found for
giant cells with two and three nuclei \, aned
from the theoretical values for these cells fusing
together, because the initial sample \\, as con-
taminated \\, ith giant cells with two and three
nuclei. KB cells also fused well with FL

cells.

M"/tz'nilcleated gz'ant cell 101, "ratz'o11 betzoeen cells
11'01" different UNi?, MIS

3H-labeled KB cells and non-labeled L cells

were mixed and fusion was induced by HVJ.
The distribution of labeled nucleus-members in

the giant cells agreed well with the theoretical
value for (ii) that these cells fused together, as
indicated in Fig. 3. KB cells also fused \\, GII
with PS cells, as shown in Fig. 4.

These results show that the cells of the es-
tabiished culture strains have a kind of ' ' horno-

logous " surface structure. It was thought that
their loss of specificity was due to long-term-
culture I'M art, .0. This suggested the further
test of whether the cells of the tissue culture
lines could fuse with mouse ascites tumor cells

which has been serialIy passaged in who. 3H-
labeled KB cells were mixed with non-labeled

Ehrlich ascites tumor cells (ETC) and fusion
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aH-KB : I, =I , I I

FIGURE 3 Distribution of giant cells \\. Itit labeled
and non-labeled nuclei on fusion of KB and L cells

induc. d by 320 HAUlml of HVJ. The ratio of 1<B
cells to L cells in the starting sample \\, as I : 1.1,
and 808 per cent of the KB cells had been labeled
with 'H-thymidine
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FIGURE 4 Distribution of giant cells \\. ill\ labeled
and non-labeled nuclei on fusion of KB and PS

cells induced by 640 HAU!in I of }IVJ. Th" r"tio
of 1<B cells to PS cells in the starting sample \\. as
1.1 : I, and 51.0 per cent of the KB cells had been
labeled \\, itit aH-thymidine
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was induced by HVJ. TIT this case, 1<B cells
also fused \\, itIT ETC. However, when a low
titer of H\'I (,. g. 400 HAU!inI) w, ^ us. d,
labeled nuclei \\, ere predominant in all giant
cells. On increasing the HVJ titer, fusion
between these cells, as \\, GII as between tissue
culture line cells, occurred more readily, as
shown in Fig. 5. This phenomenon could be
attributed to the fact that ETC requires more
HVJ than KB cells for cell ftision (OKADA and
TADOKOR0,1963). In Fig. 6, the effect of the
input virus titer on the fusion indices of 'H-
labeled KB cells, non-labeled ETC and a
mixture of these cells is shown. This nTixed

cell sample and the sample of giant cells in-
duced by 1,600 HAU!inI of HVJ from this
mixture were analyzed and the results are

Theoretical \. alue ( j )

indicated in Fig. 5.

F"sio, I beta:!ee, I cells 2017h a 111^,/I in^of a Dely 1070
cell Iwsion cdpdc!hes

M. us. .inb"y. fib". himts (MEF)
derived from 18-day-old embryos and cultured
on monolayers for one week. During this
period the A'IEF \\, ere labeled \\, itIT 'H-thymi-
dine. About 74 per cent of the cells were
heavily labeled. The LIEF were mixed \\, ith
non-labeled Ehrlich ascites tumor cells (ETC)
and fusion was induced by HVj. The results
observed are shown in Fig. 7. IVIEF and
ETC, both of mouse origin, scarcely ftised
together, while most of the giant cells \\, ere
composed of ETC only and almost all the
A, IEF remained as single cells, although a few

111. ..
111L L L
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11thLJ

Tileiii'"tical \'nine (jj;
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aH-KB : ETC=I : 1.4

FIGURE 5 Distribution of giant cells \\ it it labeled
and non-labeled nuclei on fusion of KB cells and

Ehrliclt ascites tumor cells induced by HVl. The
ratio of KB cells to Ehrliclt ascites tumor cells in

the starting sample \\. as I : 1.4 and 96.0 per cent of
KB cells it ad been labeled \\. ith 'H-thvmidinc

This Fig. shows the results observed \\. hen 1,600
HAL!in I of HVJ *\as add"d
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FIGURE 6 Comparison of fusion capacities of 'H-
labeled 1<B cells, non-labeled Ehrliclt ascites tumor

cells and a mixture of the t\\ 0. Tile cell samples
used \\ere the same as for Fig. 5

giant cells containing mai\y ETC-nuclei and
one or two ATEF-nuclei \\, ere observed in

fusion. \\!hen H\;I \\. as added to a mixture
of A. IEF and ETC at 4'C, much cell agglutina-

KB
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tion occurred and no free cells remained, and
the IVIEF clumped together with ETC. How-
ever, during the cell fusion reaction at 37 C
almost all the A1EF were excluded from the

cell fusion process. LIEF did not fuse with
KB cells either, as indicated in Fig. 8.

These results support the conclusion that
A{EF are a type of cell with a very low cell
fusion capacity (OKADA and TADOKOR0, 1963).

Metabofic panel',!s off"sed graftt cells
As indicated above, the formation of giant

cells from cells of different kinds of animals is

readily induced by HVJ, when cells having
high cell fusion capacities were used. It is of
interest to compare the metabolic patterns of
these giant cells with patterns of giant cells
formed from hornologous cells.

However, there are certain difficulties in
carring out such experiments. Some H\71
particles adsorbed onto the cells would enter
the cells during the cell fusion reaction at 37'C,
and the viral RNA would be uricoated in the

cytoplasm and affect the control mechanism of
the cells. To prevent this affect of viral RNA,
the active substance of HVJ causing cell fusion
should be separated from the viral RNA, but
this has not yet been achieved. Therefore,
the infectivity of the HVj used for the cell
fusion reaction in this experiment, was coin-
PIGtely destroy, ed by U\; irradiation so that the
biological activities of the viral RNA \\, ere
minimized. 1<B cell fusion was induced by
this HVJ sample. The fused cells were
washed with medium containing anti-HVJ

111. .L
jutt^tL

0115er\'c, I \ alu"

'H-X210321043210543210654321076543210
N 012,123,123 4012345012345601?3456 7
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T'henr"lienl \alue ill
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aH-IVIEF : ETC = I. 2 : I

FIGURE 7 Distribution of giant cells \\, ith labelcd
and non-labeled nuclei on fusion in a mixture of

mouse embryo fibroblasts and Ehrlich ascites tumor
cells. The ratio of MEF to ETC was 1.2 : I, and

73.2 per cent of MEF It ad been labeled with aH-
thymidine. This Fig. shows the results obtained
when 2,560 HAUjml of HVJ was us"d.
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FIGURE 8 Distribution of giant cells witlt labeled
and non-labeled nuclei on fusion of a mixture of
mouse embryo fibroblasts and 1<B cells. The ratio
of MEF to 1<B cells was I : 1.2, and 73.2 per cent
of MEF had been labeled with 'H-thymidine. This

Fig. shows the results obtained \\, hen 1,280 HAUjml
of HVj was used
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serum and theIT resuspended in YLH medium grains in each nucleus in the giant cells was
containing I PCIml of 'H-thymidine or 'H- counted and compared \\, ith that of the control

sample. As indicated in Table I, the synthesisundine and incubated for 60 minutes in a \\, ater

bath at 37'C \\, ith shaking. After \\, ashing of DNAin giant cells \\, as ITot affected by fusion.
with Hanks' solution, the sample \\, as smeared The synthesis of RNA in the nucleus \\, as also
o1T a slide, dried and fixed \\, itIT methanol. not affected (Fig. 14). This shows that the
\\;he I\ 'H-thymidine was used, the sample \\, as membrane structure of the giant cells was not
treated \\, ith 5 per cent PCA for 16 Ilours at damaged by fusion and culture of the fused
10'C ; \vllen 'H-undine \\, as LISed, the sample cells may be possible
was treated \\, ith 5 per cent PCA for 10 nTinutes The metabolic patterns of the giant cells

formed from cells from different animals shouldat +'C. Then, autoradiograplty \\, as carried
As a control, 1<B cells alone (without be compared \\, ith those of giant cells formedout

HVJ) \\, ere treated as above. The ITUmber of from hornologous cells.

TABLE I COM1pn, ','son of Ihe gi'a, 'it 7111mbei's a'it the nilc/ez' of gz'ant cells 101'"led 11'0ni KB cells
tuft/I those in the nuclei' of conti, o1 cells

Grain No. per nucleus

Nuclei number in control sample
(without LIVJ)

Nuclei number in test sample
(fused cell)

1<B cells were fused by UV-ITradiated HVJ, \\, ashed \\, itit anti-HVj seruilt and then resuspended in YLH
mediun\ containing I JIGlml of 'H-thymidine and incubated for 60 minutes at 37'C \\, itIT shaking. The
smear sample \\, as autoradiographcd after treatment \\, itIt PCA. As a control 1<B cells alone (without I-IVJ)
were treated as above

DISCUSSION

From the above results, it is concluded that
giant cell formation by fusion between differ-
Grit kinds of cells occurs \\, GII between cell

strains with high cell fusion capacities, and this
kind of cell fusion was not affected by the
species of animals from which the cells origi-
nutsd. A^ reportsd by Co. inb^ at "/. (1961),
the cells of established tissue culture strains

maintain the species specificity of the original
animals and their specificity is detectable jin-
in unologically in the cell surface. Never the-
less, our results indicate that the cell membrane
of cells with high cell fusion capacities can
connect in a way which maintains functional
structure \\, ith the membranes of cells from

different animals as well as \\, ith those of

hornologous cells. It seems that the mein-
brane structure of these cells loses some kind

of specificity. Cells with high cell fusion

O~

277

(78.1%)

370

(75.6%)

20~

8

(2.3%)

18

0.7%)

100~

70

(19.7%)

102

(20.7%)

total nuclei No.
observed

capacities may be malignant cells or long-term-
cultured undif}erentiated cells, while short-
term-cultured or mature somatic cells have a

very low or no cell fusion capacity (OKADA
and TADOKOR0,1963).

Recently, the authors observed that in the
MEF-HVJ syst. in, readion st. us (1), (11) and
(111) of fusion can be demonstrated ; HVJ
particles were adsorbed onto MEF and the
MEF agglutinated together at 4'C, during
incubation at 37'C the cell surface was dis-

connected by HVj and then reconnected.
Nevertheless, the cells were scarcely induced
to fuse by HVj. It seems that the cell surface
disconnected by HVJ only reconnects at its
own disconnection sites. In the case of cells

with high cell fusion capacities, the reconnec-
tion occurs at disconnection sites on neigh-
bouring cell as well as at its own disconnection

355

(100%)

490

(100%)
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sites. Hence, it seems that there is a kind of
specificity of cell surface structure in cells
showing a very low, or no cell fusion capacity,
but that this specificity disappears in malignant
cells or undifferentiated cells of established

tissue culture strains and a new hornologous
structure appears which is not affected by the
species of animal from which the cells originate.

As indicated in this report, synthesis of DNA
or RNA of giant cells from KB cells \\, ere
demonstrable as well as those of the original

MAENo and A1ATsuMOT0 (1964) re-
ported that HeLa cells infected \\, ith HVJ were
capable of mitosis as in the case of non-in-
fected cells, \\, hile permitting the synthesis of
the virus antigen ; the HeLa cells became per-
SIStently infected with HVj. From these
results, it is considered that long-term-cultur-
ing of fused giant cells would be possible.
AllAENo and A, TATsuMOTo also indicated that the

HeLa cells infected \\, ith HVJ aquired
in unity against re-infection of H\;I, while these

ones.

cells showed higher susceptibility to infection
and synthesis of another kinds of animal viruses
than that of normal HeLa cells. It shows that

conditions of the HeLa cells are influenced by
the viral RNA. In this paper, U\; Irradiated
H\;I was used but it does not clear \\, he ther
biological activities of HVJ-RNA against the
host cells were completely mactivated by this
treatment. Analyses of the metabolic patterns
and the control mechanisms of giant cells
formed by fusion between cells of different
animals should become a new experimental
field in biological sdence. However, if this
field is to develop greatly, the substance with
cell fusion activity should at least be separated
from viral RNA.
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ADDENDUM

Recently, H. HARRis and I. F. \VATKiNs reported data
on this subject in a paper entitled " Hybrid cells
derived from mouse and man : Artifical hetero-

karyons of mammalian cells from different species "
in Amtill. e, 205,640-646,1965
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FIGURE 9 Autoradiograph of a giant cell appearing in a fused cell sample containing labeled KB cells and non-
labeled KB cells. Three labeled nuclei and four non-labeld niclei are seen.

KADA, Y. and MURAYAMA, F. Cell Fusion of Tzuo Different Strains by HV/



FIGURE 10 Autoradiograph of a giant cell appearing in a fused cell sample
containing labclcd mouse embryo fibroblasts and non-labeled Ehrlich ascites tu-
in or cells. One labeled nticlei and clevcn non-labeled nuclei are seen

FIGURE 11 Autoradiograph of a giant cell appearing in a ftised cell sample
containing labeled mouse ciT\bryo fibroblasts and non-labelcd 1<B cells. One
labelcd nuclei and nine non-labeled nuclei are seen
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FIGui{E 12 Autor, Idiograph of a giant cell appearing in a fused cell samplc
containing labeled 1<B cells and non-labclcd PS cclls. Two labcled ITUclci and
four non-labeled nuclei titc secn

FIGuitE 13 Autoradiograph of a giant cell appearing in a fused cell sample
containing labeled 1<B cells and non-labeled Ehrlich ascites tuiTtor cells. Two
labelcd I, uclei and two non-labelcd nuclei are seen
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FIGURE 14 Autorndiotiraphs showing RNA synthesis of nuclei of giant cells
from 1<B cells (A) and of no, inn1 1<B cells (B). 1<B cells we, e fus. d by UV-
itradiated }IVJ, washed with anti-I-IVj scrum and fused giant cells alone \\, CTC
prepared from tlTis sample. The giant cells \\, CTe resuspendcd in YLH medium
containing I 11C!inI of "H-undine and incubated for 60 minutes at 37'C \\. ith
shaking. After \\, ashing, the sample was homogenized by it tenon ITonTo-
genizer and free nuclei \\. cre prepared and autor"diographcd, due to free from
absorption of ,-rays from '1{ \\, ith SLibstanccs of cytoplasm. As a control 1<B
culls alone (without I-IVJ) \\, erc treated as above

FIGURE 15 AtIt oradiographs showing DNA synthesis of a giant ccll formed
from three KB cells (A), rind itorma1 1<B cells (B), corresponding to Table I

A : 111 this giant cell, one nucleus is in a stage synthesyzing DNA (S-ph"sc)
and two nuclei are in G-phase

B : Two cells are in S-phase and three cells arc in G-phasc

20 Bii<EN JOURNAL V01.8 No. I April 1965



o

^I^-A

OKADA, Y. and \IURAVAMA, F. Cell Fusion of Tano D!6'ere"t Strums by HVJ

^-B

21




