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1. Introduction

It is well established that myxoviruses of group I
induce fusion of mammalian cells thus forming homo-
and heteropolykaryons [1, 2]. Fusion could be ob-
tained in cell suspensions only after agglutination of
the cells in the cold The clumned calle fiiee when

the cells in the cold. The clumped cells fuse when
transferred to 37°.

In a previous communication we showed that
many polynucleate cells are formed from chicken
erythrocytes under conditions in which the virus-
induced hemolysis is greatly reduced by suitable bi-
valent cations [3] . Furthermore, we could show that

fircinn micht talka nlaca in tha ahecanra of addad
1USI01 TGN 1axke Pialo il LIS aosenice §1 aqaca

virus. Calcium ions at pH 10.5 bring about the agglu-
tination of avian and human erythrocytes in the
cold, which is then followed by lysis and fusion at
37° [4].

It would seem that controlied lysis of aggluti-
nated cells leads to fusion of membranes which are

in contact with each other Further eunnart for this
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hypothesis is provided in the following study which
shows that fusion of chicken erythrocytes can be
obtained by a mixture of polylysine which causes
agglutination [5] and phospholipase C from CL

prefringes, which is known to lyse red blood cells [6].

The possibility is raised, however, that another acti-

vity besides lvsis is involved in fusion
vily OESIGes 1ySis 15 Inveived In 1usion.

2. Materials and methods

Red blood cells were collected from the necks

of decapitated chickens and washed as previously
described [3].

Hemolysis by phospholipase C was obtained
by introducing 2 ml of a 2% suspension of washed
cells in buffered solution containing KCl 140 mM,
NaCl 5.4 mM, MgSO, 0.8 mM and tricine-NaQH
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pH 7.4 20 mM into a 20 ml glass flask. To the sus-
pended cells, phospholipase C and MnCl, of
various concentrations dissolved in the above
buffered solution, were added to give a final
volume of 3 ml. The subsequent steps were as pre-
viously described [3].

The cell fusion reaction mixture contained 0.5
ml of 5% washed chicken erythrocytes and 0.5
ml of a mixture containing 1.3 ug phospholipase
C from Cl. prefringes, 60 ug polylysine of mole-
cular weight 7315 and 0.5 mM MnCl, dissolved
in the above buffer. The mixture was introduced
into a 20 ml glass flask and was incubated in a
water bath at 37° with gentle shaking for 40 min.

Aftar AN min the ananancinn waes canlad and cam
ALCT U min i SusSponsion was CoOiCa and saim-

ples were taken for examination in the phase micro-
scope, or for fixation for electron microscopy.
Polylysine of molecular weight 7315 was ob-
tained from Miles-Yeda, phospholipase C of CL
prefringes was obtained from Worthington. Pro-

tein was determined by the method of Lowry et

al 71
al. (7]

3. Results

The hemolytic activity of phospholipase C from
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Fig. 1. Effect of MnCl, and CaCl, on phospholipase C (Cl.
prefringes) induced hemolysis of chicken erythrocytes For

..... imental conditions see Materials and methods
exXperimenta: Congailions see Materia:s ant meingeas,

A) Hemolysis as a function of MnCl, concentration. e—-—e
1.5 ug phospholipase C; o

B) inhibition of phosphoiipase C induced hemolysis by
MnCl,. &- - -a4 10 mM MnCl;; o———> without MnCl,.

C) Enhancement of phospholipase C induced hemolysis by
CaCl,. c—-—o 10 mM CaCl, ; =——a without CaCl,.

Cl. prefringes is greatly reduced by some bivalent
cations. MnCl, inhibits hemolysis in the range of
2-8 mM {ﬁn 1\ while ITrﬂ- (CH. f‘ﬂn\_ was
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found to be an efflclent inhibitor in the range of
0.1—1 mM. It should be mentioned that in con-
trast to the hemolytic activity the lipolytic acti-
vity of this enzyme (as measured by removal of

phosphoryl choline from lecithin) is dependent
on certain bivalent cations [8] . Indeed, not all

the cations reduce the enzyme induced hemolysis,
since, infact, Ca®* enhances it (fig. 1).

When polylysine, which is known to agglutinate
red cells was added together with phospholipase
C from CI prefringes to a suspension of chicken

erythrocytes and incubated at 37° many poly-
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tion (fig. 2).

It is noteworthy that fusion takes place only in
the presence of 0.3—0.7 mM MnCl, although at
that concentration no inhibition of lysis occurs
(figs. 1 and 3).

In the presence of EDTA (which abolishes

nhosnholinase arhwtv\ or the absence of MnCl, |
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fusion did not occur, although in these condi-
tions, the extent of lysis is the same as in the
presence of 0.5 mM MnCl, (fig. 3).

4. Discussion

For reasons of simplicity it appears that the
fusion of erythrocyte plasma membranes may
serve as a good system for elucidating the mecha-
nism of fusion.

In contrast to virus-induced fusion in the pre-
sent system, agglutination can be dissociated

fram lyeic and fucion In thic svetem the corre-
Irom 1ysSis and iusion. in ials sysiem e Corre

lation between fusion, phospholipase activity
and hemolysis can be studied quantitatively.
Poole who has shown that lysolecithin in-
duces fusion of avian erythrocytes at pH 5.7,
claims that lysis under certain conditions will
lead to fusion [9]. Indeed, it might be possible

that the nraduct of nhoenhalinace C hag deter.

LGl uit givuule Ui paalopinlupasy Loiias Bt

gent-like activity and induces fusion. From the
present work, however, it may be inferred that
hemolysis is not the only factor involved in
fusion. If fusion were simply dependent upon
lysis as Poole states [9] we would have observed
fusion in the presence of EDTA or in the ab-

conpa nf Mnll. canditinane in whirh hamalvucic
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takes place. Nonetheless, polynucleate cells were
formed only in the presence of MnCl, .

Bivalent cations are activators of phospho-
lipase C activity, and it might be possible that in
addition to the hemolytic activity of the enzyme,
lypolysis also plays a role in the fusion process.

It is not clear at this stace whather linalveic and
i1 15 NOt Ci€ar at s §1age wacwilr 1ipGiysis anaG

hemolysis are due to the same enzyme or to dif-
ferent enzymes [6].

The specificity of virus agglutinins is due to
the glycoproteins of the virus envelope and the
plasma membrane. On the other hand, aggluti-
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Fig. 2. Electron micrograph of fused chicken erythrocytes. Fused cells were removed after 40 min from the 37° incubation bath

and centrifuged at 500 g for 10 min. The pellet obtained was fixed over night in the cold with 2% Os0Q, in a final concentration

of 0.2 M sucrose. The fixed cells were centrifuged, dehydrated by transfer to increasing ethanol concentrations and embedded
in Epon as described by Luft [10]. The sections were cut on an LKB Ultrome Iil.

nr general use in inducing fusion of cells which fail to

fuse when treated with virus.
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