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SHORT COMA{UNICATION

LACK OF \;IRUS-INDUCED CELL SURFACE ANTIGEN IN METAPHASE~
ARREST CELLS INFECTED \vlTH PoxviRUS

ATASANOBU IVIANTANl and SHIRO KATO

Department of Pathology, Researcl\ Institute for IVlicrobial Diseases, Osaka Univei'sity,
Yamada-kami, Suita, Osaka

(Received January, 17,1972)

Initiation of viral DNA synthesis of poxvirus
in cells at any phase of the cell cycle, stops the
cell cycle of these cells. NIOreover poxvirus
multiplication occurs in cells at any PIiase of
the cell cycle except during mitosis (A, Iantani
at a1. , 1968; Mantaniand Kat0,1971). when
initotic cells obtained in the presence of col-
chicine or vinblastine sulfate were infected with

cowpox \, irus or vaccinia \, Irus, no syntl}esis of
viral DNA or viral antigens or vaccinia-induced
Ilemadsorption \\, as observed (itTantani and
Kat0,1971 ; A{arcus and Robbins, 1963). In
poxvirus-infected cells, virus-induced cell sur-
face antigen (VICSA) was demonstrated by the
unfixed fluorescent antibody technique and iru-
inune hemadsorption (A, 11yamoto and 1< ato,
1968,1971). This paper repoits that n\etaphase-
arrest cells had no \;ICSA undei. similar con-

ditions to those described previously (!\Iantani
and 1< at0,1971).

FL cells \\, ere grown as monolayers using
Eagle s minimum essential medium supple-
merited with 10'1, calf serum, as growth me-
dium (CAT). Cells \\, ere arrested in metaphase
by addition of 5 x 10~' M colchicine (final con-
centration) and incubated for 17 hr with GA, I
containing colchicine. Allquots of I in I of a
preparation of cowpox virus (LB red strain
Av~ marker) were then in DCulated into each
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bottle (50 in I prescription bottle) at a multi-
philty (in. I) of 0.5 pinqu, f. "ming unit (PFU)I
cell. At this time the initotic index (A{I) was
45. After adsorption for I hr, cells were re-
Incubated with CM containing colchicine

Samples were taken O hr (soon after the ad-
sorption period), and 6 and 11 hr after adsorp-
tion (FA). The cells in the bottles were
separated into two phases by shaking. A{eta-
phase-al Test cells \\, ere mainly recovered in the
fluid pha^. (M) whine intopha^, colts mad"Iy
remained attached to the surface of the glass as
a monolayer (1). The latter were treated with
EDTA and collected in test tubes. Cells in

b. th pha^* (1) and pha^. (M) w, re Mush. d
three times with Hanks' solution by centrifuga-
tion and Incubated for. I hr at 37 C with 1.5 in I

of anti-CFV-rabbit j. -globulin conjugated \\, ith
fluorescein-isothiocyanate.

Then cells \\, ere rewashed three times \\, ith

Hanks' solution by centrifugation and a little
of the precipitate from each test tube was ex-
amined under a dark-field fluorescence-micro-
scope. The Test of the cells were smeared on
a slide glass, fixed \\, ith methanol and stained
witlt Giemsa solution, to determine the NII and
percentage of cells bearing " B " type inclusions
(" B " cells). As shown in Fig. I, the Ml in
th, (M) pha^, rein^in*d hat'*,"., 70 and 85%
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FIGURE I. Mitoti'c index of z',!Iected ce/A 111 phnse
(M) rind phose (1) obtained by shnh, }, g bottles

phnse (1)O---- 0 : phase (M),

throughout the experiment while that in the
(1) phase was less than 316. Neither the per-
centage of cells showing fluorescence around
the cell-margin, as shown in Fig. 7, nor that of
" B " colts in th, (M) pha^. in. reus, d (Fig. 5),
although those in cells in the (1) phase, (Fig. 6
and 8) increased to more than 60 percent 11 hr
after viral adsorption, as shown in Fig. 2 and 3.
Th. \11CSA ,bs. rv. d in th. (M) pha^* 11 hi
after viral adsorption seems to be that of inter-
phase cells which constituted less than 30'6 of
the cells in the (M) phase. The virus growth
curves in FL cells in the presence and absence
of 5 x 10~8 M colchicine were determined on

BSCl cells using the agar overlay, technique, as
described previously (IViantani at a1. , 1970).
As shown in Fig. 4, the \, irus growth when
colchicine was added after infection (in o1 0.18)

X-------------x----------X

80

o

60

40

(1)

x-----X

20

11

x (1)
I

,

6

hr PA

FIGURE 2. Pel'ceilinges of cells heni',, Ig 211chisi0, I 60drcs
111 phtts, (M) and phase (1)

phase (1)O--0 : phase (M),

was identical with that in the absence of col-

chicine. Cowpox virus grew as well in the
presence of colchicine as in Gl\I alone. How-
ever, growth of the virus was poor in a culture
of FL cells, in which 43% of the cells were in
metaphase-arrest at the time of infection (in o1
0.22) 23 hr after treatment with colchicine
This also indicates that \, Irus does not grow in
cells during metaphase-arrest.

Summarizing these results, formation of cell
surface antigens induced by cowpox virus does
not occur in metaphase-arrest cells obtained
with colchicine, but cowpox virus replication
proceeds normally in the presence of 5 x 10~' M
colchicine.

i\{Iyamoto and Kat0 (1968) observed surface
antigens on FL cclls induced by poxvirus in the
presence of cytosine-arabinoside. Under these
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I'ICURE 3. Perce, Itrig, o. 1 fillo, 'esce?11 cells '11/01ig 1111-
fixed rillected cells

O .^0 : phase (M), I>host (''

conditions, viral and cellular DNA syntheses
were both inhibited. In the case of Newcastle

disease virus, virus attachment, penetration,
and eclipse proceeded normally in metaphase-
arrest cells, but viral development was suppres-
^. d in th. in (Marco^ and R. bbin^, 1963). in
the case of poxvirus Infection, It is probable
that the uricoating process or some process be-
fore uricoating may be suppressed in initotic
cells infected with poxvirus.
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FIGURE 4. Effect of CDAhit^^," lipo, , corep0, : o1,113
I"!,/t, liftOt, ON

. : ill Ihe abseilce o15 X 10~' M CUIchici, Ie.-

.---- - -. I'" Ihe presence of 5 x 10~" xi co/ch, ti?,"
oftcr lineci, 'on (,, 101' 0.18)
1'11 Ihe prese, ,c, DJ 5 x 10~' M co/chit, }I"
23 hr belor, 1141, c!!b, I find qf!, I 1111"c-
troll ("101' 0221
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FIGURE 5. Metaphose-@,, e$t cells in phase (M), 77 hr
ofte, ingfectio". No inch, sio"s are seen
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FIGiRE 7. Flito, esce"t cells in phase (M) 17 h, ofter
fitfect, 'on. Less than 8',, of nitj;xed infected cells ,'"
phase (M) food fit, or, seence arot, "d the cell marg, },

<

FIGURE 8. Filloresce"t cells 711 phase (1) 17 h, after
Inject, '0". More than 60', of these cells had fillo, e-
seence o, 011"d the cell margin
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