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SHORT COMMUNICATION

RIBONUCLEASE-SENSITIVE INFECTIVITY OF CHIKUNGUNYA VIRUS
FROM BHK21 CELLS INFECTED \VITH THE VIRUS

AKIRA IGARASHl

Department of Preventive I\ledicine, Researclt institute for A{ICrobial Diseases, Osaka Univer-
sity, Yamada-kami, Suita, Osaka

(Recei\, ed November 21,1969)

During studies on an intracellular component
associated \\, ith Chikungunya virus (ChV)~
specific RNA, it was found that the virus in-
fectivity (PFU) in a hornogenate of infected
cells sedimented faster than the FFU in the

infected fluid on sucrose gradient analysis
(Igarashi and Fukai, 1969). This faster sedi-
meritation of the ChV-FFU in the cell horno-

genate \\ as thought to result from association
of the ChV-FFU \\, ith some cellular coinpo-
nents. Like other group A arboviruses (NIOr-
gan, Ho\\. e and Rose, 1961 ; A{ussgay, and
weibe1, 1962 ; Aches on and Tamm, 1967),
CltV matures by budding of the nucleoprotein
core through the infected cell membrane
(Higashi at a1. , 1967), so if infected cells are
homogenized, the budding virus structures
will be released in association \\, itIT some cellular

components and may constitute the faster
sedimenting infectivity. If so, some of the
particles will be devoid of part of the outer
membrane and their FFU may be ribonuclease
(RNase)-sensitive, because the RNA in the
nucleoid structure of ChV (Igarashi, Fukuoka
and Fukai, 1969) is sensitive to Ri\!ase
(Igar, ^hi and Fukii, 1969).

Chikungunya virus (ChV), African strain,
was used. The methods Lised to obtain seed

virus, to infect and label the cells \\, ith 3H-
undine in the presence of Actinomycin S , and
to prepare a cell hornogenate have been des-
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cribed (Igarashi and Fukai, 1969 ; Igarashi,
1969). The host cells used for virus multipli-
cation \\, ere a baby-hamster 1<1dney-cell line,
clone 13 (MacPherson and Stoker, 1962),
whiclT \\, as cultivated by the method of 1< ara~
hatso^ and Bu. kley (1967). ChV-infertivity
orFU) \\, as assayed by PIaque titration on an
established cell line of AfricaiT green monkey
kidney (\iERO) as described before (Igarashi
and Tuchinda, 1967). Crystalline ribonu-
clease (RNase) \\, as a product of \\;orthington
Blochcmicals Co. Undine-5-3H (5 c!mmole)
was purchased from Daiichi Pure Chemicals
Co. Tokyo. Sucrose gradient analysis and
counting the acid-insoluble radioactivity were
performed as described previously (Igarashi
and Fukai, 1969). Antiserum against ChV
w, ^ prep, red in adult mine (Igar"^hi, 1969)
and \\, as fraction ated by passing a column of
Sephadex G-200 to get globulin fraction.

BHK21 cells were harvested 16 hr after in-
fection with ChV. The fluid and cell horno-

genate of the Infected culture \\, ere fraction ated
by gradient sedimentation. ChV-
PFU in each fraction \\, as assayed after incu-
bation \\, ith an equal \, o1ume of H, O or RNase.
The results in Fig. I indicate that the ChV-
PFU from the infected fluid sedimented to

fraction 5 and \\, as resistant to RNase, while
the ChV-PFC from the infected cell hornoge-
nate sedimented to fraction 3 and \\, as partially

sucrose
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sensiti\, e to RNase. Neither RNase-resistance

nor the position in the sucrose gradient of the
ChV-PFC were affected when the infected

fluid \\, as homogenized before sucrose gradient
analysis. when fraction 5 of Fig. IA and
fraction 3 of Fig. TB were incubated with
globulin fraction of anti-ChV serum (37 C,
2 hr), the FFU in both specimens \\, ere neut-
Tallzed to the same extent. Fraction 3 of Fig.
TB \\, as analyzed by CSCI ISOpycnic density
gradient sedimentation (15-40% preformed
gradient, 50,000 revimin, 2 hr, S\\I-65L rotor
of a Beckman model L2-65B ultracentrifuge).
The peak of acid-insoluble radioactivity \\, as
found at a density of 1.19 glcc, which was less
than that of partially putin, d ChV (1.24 gj. .).
This may be the result of association of the
former with some less dense cellular coin~

poncnts.
The existence of RNase-sensitive FFU \\as

examined at different stages of ChV-infection.
The cell hornogenate and fraction 3 obtained
by centrifugation of it in a sucrose gradient
were assayed for ChV-PFU after incubation
with H, O or RNase. The PFU titer of the
cell hornogenate after incubation \\, ith RNase
was always a little lower than that after incu-
bation \\, ith H, O, \\, hile the two \\, ere the same
with infected fluid (Table I). The ratio of
PFU after incubation with RNase to FFU

after incubation with H, O tended to decrease at

a later stage of Infection, suggesting that both
the absolute amount, and RNase-sensitive
fraction, increased at the late stage of infection.
This seems interesting in relation to the results
obtained with intracellular componentan

associated \\, ith ChV-RNA. That Is even

when the release of mature ChV ceased at the

late stage of infection, there was an appreciable
amouiTt of ChV-specific 'H-undine incorpo-
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FIGURE I. Sirc!'use gJ'rid^^, 11 dimly31'3 of a 110,110ge-
linte of C/, P-!'lyected BHK27 cells alld the cult, ,I. e
1114i'd

ir^o, 101ayer '11/11ries of BHK27 cells (1.5xlO' cells)
fuel'e linected 7,111J C/, V at all 111pi, I rilli/tipl!t, Iy of 20
Altei' adso, IPt, 'o11 at 37C 101 2 hi', cell shee!s fuel'e
tonshed tani'ce rel'!/, PBS (Dirlbecc0 o11d Fogt. 1954)
o11d 1111/11'", a/ esse, !ti'a/ med^^,,,, of Eagle (1959) coll-
tail!,', Ig I Ag!,, 11 of Act!',!onlyciii S* reus "of ofed. The
cell sheets toei e 111ct, bated at 37 C for 2 hi'. Tilei,
'H-11ri'of^^, e ?cas added at a filial colice, it I'dtioi, of
54,111i/, nild 1'11c!16ni, 'o11 at 37 C ECas '01/11/11!ed. at
76 hi anei' lifeci, 'o11. lifected11:11'ds fuel'e I enjo?ied alld
cellti'ringed at 700Xg for 10/11/'11. Tile slipei. ,!atollt
reds 11'actio, !died by $11ci OSe gindrei, I sed!, lie, flailo, I
(70-3596 gi'adreiit 1'11 0.1M NnC10.02iVf Ti!'s-HC/,
0.001Af EDT4, pH 7.6, 30,000 I. e"I",!', I, 60 7/1/'11,
8111-39 I o101 of a Beck, ,1011 1110de/ L inn'"cellii'Jinge)
EUCl, fraction ECas assayed 101 its Clip-PFU riflei
Inclibati'on 2011/1 all eqi, a/ ao/",,, e of H*0 (.- .)
o1' of 20 11g!, 111 of RAlose (. . at 37C 101
30 11,111 111 (4)
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TABI, E I

Hours
after

infection

RAlnse-sensz'/zbe PFU Ih Gnu-Infected BHK2/ cell hornoge?late

Virus PFU/in I after incLibation
\\ ith

Cell hornogenate super natant
before fraction at ion

2

+

6

8

10

12

H"O

8.7 X 103

I. 3 x 10'

I . O x 10s

I . o x 18'

I. 5 x 10s

2.9 x 105

Rep/it ale culti, I'es of BHK21 cells (7 x lo' cells/ct, /!111'e) fuele lit/ected EUi'1/1 Clip us desc, ,'bed i, , tile Ie"ged of F1:g
I. At 2111' IPItei un/s riflei' 1'741ect, 'ON. 2I'ep/, trite tilltill'es reel'e naruested. Cell 110,110ge"ales toei e prepai'ed rind fluc-
lionoted 61, s"close glad, t"t sedr, ,lentntio" asis F1j. I. a pal't of the $11pe, "atant of the cell howloge"ate a"dfi'ac-
1,0713 obiu!', led 61, $11,103e gind!EMI dimly$13 ite, 'e 171c"bated 2011/1 tin eq, In/ '01/1?, Ie of H. 0 o1 RA'nse (20 Inglm/) at
37 C 101' 30 1111'". Clip-PFU in errc/I spec!',, Ie, I runs "55nj, ed

16 (fluid)

RI\:ase

+. O X 104

9. + x 10"

6.2 x 107

6.5 x 10'

7. 0 x lot

,. 0 ' '07

I . O X 10n

Ratio of
FFU in
RNase
to H"O

ration, possibly into ITUcleoid structures in the
infected cells, suggesting that the pool size of
this nucleoid \\, as expanding, or that there \\. as
a blockage of some maturation step (Igarashi
and Fukai, 1969). The R\asc-sensitive Irac-
tion of CltV-FFU associated \\, ith infected cells

may, represent budding particles. TIT a pulse-
chase experiment witlT 3H-uridine at ai\ early
stage of ChV-infection, a small peal{ of aH-
acti\, ity \\'as transiently observed in fraction
3 (Ig, ,,^I, i and fukii, 1969). Thus. partial. *,
ha\, e a part neccssary for infection, which is
neutralized \\, ith antiserum, but still have an
incomplete outer membrane, enabling R\ase

O. +6

0.73

0.62

O. 65

0.47

0.28

I . I x 109

Virus PFCjml after incubation
with

Fraction 3 of sucrose gradient
analysis of cell ITomogenate

H. O

I . I X 105

7. 0 x 105

I. 5 x 10'

7.5 x 10,

7.5 x 10,

7.5 x 10"

1.08

R\ase

8.5 X 104

4.1 x 105

I. 2 x 10"

5.5 x IOC

,. 7 X 106

+. O X 106

Ratio of
PFU in
RNase
to H"O
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