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Fig. 1. S-antigen formation in THEL, VERO and their HVJ-carrier
cells infected with CPV, 5pfu/cell.

(a) 0-——0, THEL cells; ®------ e, THEL-HV] cells.

(b) 0——0, VERO cells; @------ e, VERO-HV] cells.

Table 1. Relationship between establishment of persistent infection with
HVJ wild type or ts-mutant and S-antigen formation by CPV superinfected,

5pfu/cell
HVJb) % S-antigen positive ce]lsa) ( ratio )
Cells infected Control Passage numbers of THEL cells after HW infectionb)
(uninfected) 2 7 10 20 40
THEL - 39.0(1.0)¢)
HVJpits 47.0(1.2) 59.1(1.5) 82.1(2.1) 89.9(2.3) 85.9(2.2)
HW pits-E 62.4(1.6) - 70.0(1.8) 74.1(1.9) 78.1(2.0)
HVJo - - 27.3(0.7)  59.2(1.5) 74.2(1.9)
THEL -HVJ - 76.2(2.0)¢

a) Observation at 8 hrs after CPV infection. b) moi = 1.0 ciu/cell. c) Average of 5 experiments.
HVJlo, wild type; HWpits, ts mutant extracted from THEL-HVJ; HVCpits-p, ts mutant passaged in
developing chick emtryos.

EELR, BECOEBLIoRINENE HV] T~ gt E2ito . ToRBKRTORSE Ra 1.
T, 37°CLLETIdAELIBM L, BERIN (ts) & Z07Hic, HVJo, 8L ts ¥k (HVIpits,
BMTH 2 EBBAPEShIcE LY, HV]pits-E) % . #ifzic THEL M Hpesmtds b &

COEEH,S, FiRo CPV-S {LEE £, ., #BRAMEBCHREEEEEL . CPV S figi®E
R bic kv, & 24BkaMIE O BN & 0/ g2 E L4 (Table 1),

B, koS TV AAEEEMNEL . 7048, HV]pits % 713 HV]pits E®g: THEL
2. HV] Regeakin@igicsir 2 CPV-S HE kL, RREgIE & A E CPE UGRRAZHHR) 4% 5
BEEARE X9, HAD B L o4t HV) Mm#Eic &5 FA Bivk#

ZIT, COARE®ERET 209, #Hicic HV] Bakki200% Ll FRE B S, £, JonBIRER
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(LR EBICHT Lt s EXL SNk, > bR
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Ka o AMmELE YKL

—7%, HVJo ®y: THEL #Eiald, BEEEORE
@ CPE &, @8 fRICHBUL - F &L CPE 28T,
BEEAEoKRICL D, HERESAECRTILL. L
L, BRTEZOMRIORECMIaTIE, CPV-S §i
EEELE i Bl & 0 (&< GmED . BR20R o 4
TH BB L. L LEMS, JoEoHRE
BRAmaN o HV]Jo . ~a 7o/ vy = VvELEDR
BREHD h o s b s, TTICHB%Y ts EREKEAL
LTWwaEEZ bR,

IhLDERMS, HV] HERLER i 303
CPV-S fiEpEH o #3E, THEL g o Rk 4
B (CPV-S MEEEANER) OBRIFRRLE I £
60T, £/, S FIFELEOERLEEIC
13, BsREmBE RO HV] HRE ts BERKEEL T
BETASHBEWERELTWS.

3 . CPV-S $iEEEEfE~D HV] Hrgtms#m fa 5

BREEYR

2

BIECOFHET, FioickiribL - 8@ HV] B
Ll %, ts ZTREEZFEEED  permissive #3
32°C# #7212 non permissive #437°CT., #Fh&h
ToRERREEM%,35°CIlc B 1T 5 CPV-S FEL%E BN
fa B L. &>, VERO #il S E A
ELTHEDRY, DigoERICHV S,

Table 2 Icma Ntk Hic, 32°CHER O BRI
s B 5 CPV-S HuRELE 13, B(THEL) ke o
Mo ~2.MEcvwFhsmsnl. Ink~T.A
CHEHD ts LRMEGERLME (THEL-HV],
THEL (HV]pits) & ¢ THEL (HV]pits-E)) o
HAD Bimfagizuwdyhd 1L T cETL. A
Bio, 32°CIEBRMMATED o 7S I E £ MRk
i3, TTHELTHRERO LS viciis o Ll
HAS, T CEHBHROITFEMME TR R MR
(THEL(HVJ0)-38) @ HAD [E#:#aEId, L BK &
&L THREMBIE T, HERmiaio HY] of
M, K7 ts BRLTOWEWEEKRDOE s & &
zohtte. Lrd, »s 3 THEL(HV]o)-38 #ia
DITCHeg%, ERL - CPV @ S HFEEA L
JapmsRBd ohtih-fo, 51, A%, S fiL
EELEOEW VERO MlaTid, JoBEBREEMRG
LA oNnEh 7.

Table 2. Effect of culture temperature of THEL and its
HV]-carrier cells on S-antigen formation by CPV

superinfected
S-antigen positive ceﬂs(%)a) cultured at
cetls 32°Cb) (ratio) 37°Cb) (ratio)
THEL 29.0 (1.0) 32.2 (1.0)
THEL-HVJ 71.4 (2.4) 28.9 (0.8)
THEL (HVJpits) 79.4 (2.7} 33.9 (1.0)
THEL(HVJpits-E) 69.7 (2.4) 33.3 (1.0)
THEL (HVJo)-38 57.2 (1.9) 36.2 (1.1
VERO 82.0 (2.8) §5.2 (2.6)

a) Observation after 8 hrs at 35 % in cells infected or superinfected

with CPV, 5 pfu/cell.

b) Cultured for 72 hrs before CPV infection.

HAD positive cells, culture at 32 € :allHVJ-carrier cells >0 %

culture at 37 °C :

THEL (HVJo) cell = 45 %
other HVJ-carrier cells<1 %
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IEEG R ERan CPV oA 13, CPV gk 8 1%
Bics LT Ticiiackk~, FL RS .
ChoDEREMEER 5L, HV] HEmiRdiac
B A S HFEEAOHEKIE, Hic, MR HV) &
{EFHEkic £ 3 CPV R0 B iRkT 2L T
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AdEEamEE (THEL) ik, BEEA LR
CPV Al 2 BEREE L < Ml IcERL, 20 E S
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M Lo, S MEEEMHEBINALRE HV] &8
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Fig. 2. Infectivity of intracellular virus at different stages after

infection with CPV, 5pfu/cell.

e e, THEL; A——A, THEL-HV], &---- A, THEL (HV] pits);

0w——0, THEL (HV] pits-E); o-——n, THEL(HV]J0)-30; = m, VERO cells.
Virus-infected cells were washed twice with MEM containing virus

anti-serum (1:100) before treatment in sonifier
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CPV & OIS

— iz, pox virus ORI, EEMREEE
DOB%E (uncoating enzyme) k&~ THbh 3
LahTwad., Zhib, miloRMEEL 20 HV]
B Reia, S 5 VERO #fdicisy 3 CPV #
REHIHAD ¥ ¥ — v DER—IE I eclipse phase [l
BEOE—I. SHMAEEONERARRERO VT
Hskd 2 R ER Sk, £2 T, ikt
Wik & SRR CPV LE2RIGS ., in vitro-TO
CPV Buiah (BREeMETIEN) % LBME L.

Z DB (Tabled )., L Difs, RIEL205ME
CPV R i3 X » TERUKL. T7b5, SEHE W
ik CPV & DRIETIE, 2053 & 0 Bk LR L
1e%, 0N TERSICEL, BBTo LRRRDE-
7208, RIBINSTCHRBEFREDSAL. Thiext
L, VERO #migtEmbik L MIiGs €3 &, RBREEL
AOBSEETTicl0sTEL, Llig THEL Mg
3 EZEICETLTO- 2. Sh s RREOETE
BT, B CHREESERETI IV Ll BN
f 88 3 koA L ERRAED CPV MBAE U )T, &
FELMEICHELLY CPV 0F&E ) 7y v ILEY
BrELEVEVALD . WBIOMBEEL T/,

H

#ic NP-40 MMl CPV & LT bHLONBTEH A
D .

—7%, ts ERKEERRGEEMbLKE CPV &
ORI, ERofmiaicthl TRIENS S5ic{gd
ah, 0w LASTREEIRSICERLL, &5
o, Bk s L3, SRR HV] ol Al
A%, Tk THEL(HVJo) #RISKRHI MM E 0 K
BT, TOBBME EREBT Yy — g, Hmlas i
LAERLTHof. L Luss, EErmimian
HV] o#90%H5» ts EREHRLL TV 28K420048
faftii & ORIGETIR, bdo &, RIB205TH
BielRL, Ugo FRETIEBRIV L s BR
BRIl ot v — visEh st BB,
RN SE V] BTES 2 HV] RrE
BD/1433=7—2b, hh b CPV o R
FETs¢2aMMEHE, WBER"T 22EEs
i,

Fl0ER%. ts EREBEFHRED non per-
missive 75, 37°CTT2HAEEKMAL » O
HEHWTIT- 2.

2 OFEBRE, Table2 o813 237°CHE&E%O CPV-
S HEEAMBAOREEEHROIGAEEREL <,

Table 3. Infectivity of CPV incubated with cell extracts
from THEL and its HV]J-carrier cells cultured at 35C

. % infectivity of CPV incubated for

Cell extracts
0 10 20 30 60 120 min
MEM (control) 1C0 100 100 101 93 79
THEL 98 120 144 134 126
THEL~HVJ 149 159 104 103 98
THEL (HV Jpits) 144° 135 127 114 107
THEL (HVJ pits-E) 134 149 126 114 103
THEL (HVdo)-13 94 136 141 12 104
THEL (HW 0)-42 148 154 147 123 118
VERO 160 150 116 92 75
* 4.4 x 107 cells/ml in Eagle’s MEM, sonication at 3C w for 1 min.

HAD positive cells after cultivation at 35 %: all HW-carrier cells> S0 2.

Highly purified CPV(1 x 107 pfu/ml) was incubated with equal volume of cell extracts

for indicated period at 37 C.
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SESGRERERNEO G, Wb Bk

B O RTIERICETL, HEREDRSED >

ht. ok, CPV BEuh FEET (W) &

Meid, EERYEE T HV], #ic ts TEKO

RMETRERBLESHCHEBEL TW .

3. Nonidet P-40 (NP-40) & CPV & o RIS
—ATHRAED £ 7V RER.

o I &, ZMlaHEMANEE CPV Lo RIE
(BRI S0z CPV BAE FROBES IR
HeAEMT, ¥5I1CPV %  detergent : NP-40
LRIBSE, ATHREoE Vv ERERAL. Th
12, NP-40 % pox virus OABEE 8L, B4
iz core AEHT 8™, whbid in vitro THE
® “uncoating” EITHIEROH I LitESIVWT
Fbhhi.

ZOEREFig 3R/, BEEE(N. 1% NP-40
&, CPV oz RKIEI0nTdTic, 100900 1
PIFicE T8, 0.01%8&£0°0.001% NP -40
i, 10w L203 T -2 A CPV o ikfi%d FR &
B, TNUBORIETREMEE Ts . COBR
12, CPV oA NP-40 itk -T., & 2 1REL I
wafsn s e, CPV RFia MM & 3 v ks
LiBd", RMENELIH, NEDBHNIRE ST

g4 V2K, LA, REEENTRES B
Y, ZOLHREMP ERTIEBEI L. 20
. Ao BMEERMEE ORIGIc L - Th o &
i CPV o BEE ERZVLETR, EEBE
NP-40 L DRIGICA SNty — v &L [Bl— ok
fElickbbnEEZ SN,

PlE, 1 ~3o#®REy, THEL @kacid, CPV
BRDE 1D 25— UTH 5 A EOBAY 12 K88 4
Rathess, S VUREEBEAYE VERO M~ 3 &,
FERERIITH » 1o, BHERE ts TREOBETF #
Bickn, MR CPV oBidikitiy, HFc @l
haLEIONS.

M. CPV SEEDRBE R IED R

INEFTHTE - HV] Heggsmia - to CPV-S
DUREEAM T, MIAA HV] s 8K & 2 8k
BEEDTUEE, T b5, CPV OAERSEE (B4 3
CLIESVWTVWAET EN, FBOBRMETTHS,
& htz, Z0E, CPV 0o EBENEE D 2 B i3 fa
THBEBLDEBRERICAA 2. D7, Allison
SOHED LD, 54 vy —bitESEEDYE T,
THEL % &t THEL(HV]pits-E) a0 45 & % ¢
v, BifasEE CPV LE2RIES ¥ TAL.

ZO4R (Fig. 4(a, b)), BB LU HV]

140

=3
=

30
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20
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Fig.3. Effect of Nonidet P-40 (NP-40) on CPV infectivity.
Highly purified CPV (1x107 pfu/ml) was incubated with equal
volume of MEM (control) (@) and NP-40 at final concentration of
0.1(0),0.01(e) and 0.0012% (&) for indicated periods at 37C.
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FeRkg: THEL lEmkouwencd, gl (0) «©
Aohlck 5 CPV B0 EEETE, MEs
FlBXU TLEE] DB, [54vV—4] 4%
HEDORBIEBWT, BbFHE DO L., &5
i, L HV] SSREHBIa L o kT, %E
D54y y— 6] PEOENE (BRAHO LEB LU
ETE) 8, ®siunWEmERLE. Thib, CPV
OABERBE, FELTIa4v /- ok BEEE
BickdeEZ >N .

V. HV] EEBEmERn s v Y- ABREE

1. HV] Egigvbic L 35 1 v v — A BERER

o)1

ERo#EEBRT, CPV AoRKic 3B EMBED
4 — LD, BEELGEHERLTVWEI &N
S E N, 2hik, CPV-S HEEAOMBE N
HV] BmRamiacid, MRS 1 v vy — A BEREY
SEHBENTVWAEEAONE. 22T, Blas &
UK HV] Hgrg: THEL Mificsd s, 54 v
v — LA @R BE : acid phosphatase, protease
BXLY PB-glucuronidase @ (&EM /) %tk
BSHISEL?. 7%, protease /&M, THEL #Mka
Ti3, pH5.0 & pHR.0~9.0 ® A M EH pH %275
L. VERO #la<Ti3, pH4.0 »“EHE pH TH » 1.

H

EEZIEMAIE I 1, 35°C 2 AIEEEM%, 13 Y mono-
layer O 5ER% L 7oA H v 72

ZD#5R% Table 4 IT/R L 2. ts 25 BRI S i
T, BBy EEoMmIz (R2R) T T
o, BRI S S EEBRERIV TR S FRER
BEBON, LhLEss, S HEEESEMNEMEE
EOWIET L HV]o HrE ek T E % o Mia
BRI TR S AV V- sBEREESERICE
<. S MEEASMBICEL EOME (BRIK)
TR, TXTOBEEEEEEI AT,

HL LT, HV] LS. 54 v v -
LEEREMORELE, CPV A BB ORE, 551,
S WMEELEMOFE I, & YHABGRSED 5
ni.

2. 54wV —us4EME CPV c&3 S HHE

M

BiEE, 54 v V- LsREEORIGK, BREMERED
A5tz CPV 13, #EMLE CPV kb~ ATl
FHENEL, b RS (L) %o v 4 L 2 G
THEL #RE0, S PiEEEA 3 MRMEsfFs k.
Fhl, TOAEBRL, S UFEEAHEE CPV
AR, S50, T4V V- ABRE®HOHEL
DREFRELOEEICHAELL., ¥71ib5, CPV 4

801

% of infectivity

60

O,__\\\

120 0 10 20 30 60 120

Incubation period (Min)

Fig. 4. Infectivity of CPV incubated with nuclei and debris, lysosomal
and supernatant fractions prepared from (a) THEL and (b) THEL

(HV] pits-E) cells.

Highly purified CPV (1x107 pfu/ml) was incubated with equal
volume (1. 4mg protein) of nuclei and debris (O ------ 0), lysosomal
(® ——@), supernatant (A——aA) and sucrose (control) (= ------ ®)
fractions for indicated periods at 37C.

oy
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[EREREE (54 v /'~ 2 BHEENE) oI 7= CPV o Bz, RINI0STHME  (sucrose)

THEL (HV]pits-E)

i

/cell) &4, RRE QMO S HFEELS .

% of infectivity

WMiERES 1 vy — L hE L, e, #940% B L. 30038, REEICET LT, &

& OEEM in vitro TRISX®7 CPV %, zh BOFER (Fig. 4(b)) L@ TS » 12 (Fig. 5
7z THEL #Hfdic Bg (MERTOREET. 5pfu (a)). —%, 0nHEREsE« CPV o THEL #ia

ARG, EAE CPV Bguicth~, CPV-S #iE

FOHER (Fig. ), 51 v V- BB RIES ¥ BEAEE, Jhh%Esd, 0N ERIEs b DT

Table 4. Lysosomal enzyme activities of THEL and its
HV]J-carrier cells

Cells Acid?) Protease®) /g—g]ucuronidasec)
phosphatase pH 4.0 pH 5.0 pH 8.1
THEL 211.27(1.0) 899.5%(1.0)  700.2°(1.0)  18.5°(1.0)
THEL -HVJ 339.17(1.6) 1290.8%(1.4)  1338.8°(1.9)  72.27(3.9)
THEL (HVJpits)-2 201.5 {0.9) 899.5 (1.0) - 927.5 (1.3)  22.1 (1.2)
THEL (HVJpits)-50  260.4 (1.2) 981.7 (1.1) 1213.8 (1.7)  25.6 (1.4)
THEL (HVJ pits-E)-2  236.4 (1.1) 932.0 (1.0)  999.5 (1.4)  26.0 (1.4)
THEL (HVdpits-E)-22 252.3 (1.2) 938.0 (1.0)  987.0 {1.4)  23.1 (1.2)
THEL (HVJ0)-9 112.2 (0.5) €82.5 (0.8)  542.5 (0.8)  10.0 (0.5)
THEL (HW 0)-18 290.1 (1.4) 975.6 (1.1) 1152.0 (1.6)  32.4 (1.8)
VERD 546.0 (2.6) 1463.6  799.9 (0.8)  521.8 (D.7) 247.8 (13.4)

a) },lM p-nitrophenol/0.5 hr/8 x 10° cells. b) )JM tyrosine/hr/8 x 106 cells.
c) }JM phenclphthalein/hr/8 x 106 cells. * Average of 3 differrent experiments.

Relative S-antigen positive cells{%)

720

Treatment period(Min) of CPV

Fig. 5. Effect of treatment of CPV with lysosomal fraction from THEL
(HV] pits-E) cells on (a) infectivity and (b) S-antigen formation in

THEL cells.

Virus infection for S-antigen formation: 5pfu/cell (infectivity before
treatment). @--— @, treated with lysosomal fraction; ®------ m, treated
with sucrose (control).
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RRBICETRED L, Bl ERET 7 - ELUT
W7z (Fig. 5(b)). KT, 54 v/~ L5 BENE
CPV o & Bl ® LRET (BikiEtoms) &
S HUFEEEOMREE I, EyHEAIL TV,
V. CPV-S #iEEL L CPV M messenger
RNA (m-RNA) 8L UPBAEBRSROMRK.
e, bao HV] BEmgumiaicsi 2 CPV-S
FUEEERIcEL, —moRBELT. S HED
AEEOEEL DB LA, —#EIC, pox virus @ S
HEE, v v 2RRRiIcAREsh 2 918 m-RNA
ickoTa-F&h, w2 DNA ARRBEICFE
REh3FMBEATHLEELOATVWAEY, 22T,
HV] Hrgemgeimbaic 513 5 CPV A0 BEREEs,
BlEHEVT S MEAKCLENL, ¥ m-RNA &
X UHEAR (S HIR) ARORE > BN EH,E
IhEmicEN L. THb b, CPV BEH £ &
Y%, Ee oI actinomycin D (ActD) #
f2i3 puromycin (Puro) £¥EOL., Th & 0 FEH
BETT, CPV B 8Ef%D S HEOAKE &
tz. ActD, Puro OFREBER, ThEh{ERER
® RNA BLUEAAREZHKLEFTRT, poE
HEMEEORD ST WEEY 2RV,
ZDER, TablebiciRLA kdic, S HESEL
# VERO #Bla% A 5 &, ActD (3 CPV R 1 K
fALl%ic, Puro 3 3 BfRARIRICERML 2B&, S
REAROMEERbEPHON UL o2, COFKR,

H

VERO #HiaTI3, CPV Bt 1 BELIPIc &mks
3 m-RNA lc&-Tao—rah, 3HEECSE
sn2FEAN, SHETHIEELIORI., —%,
THEL 40T it, S HEO SREE, MEF & -
Té&bic CPV B 4 BeflEs Sh, VERO MK
e, FHLEEARLA. LhL, ts TREBER
ge THEL #afa (THEL-HV] & THEL (HV]pits-E))
B LU, BHEKRMIESERY THEL M
(THEL(HV]0)) T. ¢ ClEHEREHVI DR & A &
B ts WRHKTH 2HALKROMIATIE, THEL 4
MicbBd a0 —vEiBHohLEERLE. T4b
b, ActD It & BEE R, BRI VEFNG 3R
Eash, ¥5ic, Puro ik AMES | BEEHE
xh, VERO i@ <y — vickhifisWT & 1.

IS DERI, ts EREMEGELMMIE T, B
ROMEN CPV Ao REMEE T X x. S i
EARICAEREIME m-RNA &5 o5 9B E
AL EEINTVBEIEERLTVS.

VI. HV) EEREkic &k % CPV-S HIEEEDE

.

I E T, HV] HRysmiac CPV 2 @8R 7
B EickD, S MBEEENEEBENEILEALT
/-8, BUER I, CPV BMEIcE» S HV]
AEHBALTLED ONf. JOMBOKER, —
s L 2% k5o, g HV) o & 2 e
ER—THBEEFEZ ONIH, BEK (HV]o) B &

Table 5. S-antigen formation in respective cells by CPV in the presence of
actinomycin D or puromycin added at various intervals before and after

virus infection, 5pfu/cell

Time (Hrs) of addition
Cells Drugs
-1 0 1 2 3 4 5 6 7 8
*
ActD - - - - - — + + + +
THEL Purc™™ - - - - - - + + + +
ActD - - - + + + + + + +
THEL -HYJ Puro - - - - - + + + + +
ActD - - - + + + + + + +
THEL (HVdpits-E) Puro o 4 o+ 4
ActD - - - + + + + + + +
THEL (HW 0)-58 Puro _ _ R _ _ + " + + +
ActD - - + + + + + + + +
VERO Puro - - - - + + + + + +

* actinomycin D, 5 ug/ml.

** puromycin, 10 ug/ml.

+, S-antigen positive; —, S-antigen negative.

Observation of S-antigen was done at 8 hrs after CPV infection.
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8of

40F

% S-antigen positive cells

N

N

ep,

N\

L

8} 2 4 6 8

o
=

0 2 4

Time after CPV infection (Hr)

Fig. 6. Effect of superinfection with HV] on CPV S-antigen formation

in THEL cells.

THEL cells infected with CPV (5pfu/cell) for 2hrs at 35°C were
superinfected with HVJo (m) or HV] pits-E (&) (1ciu/cell) for 2hrs
at (a) 35 or (b) 37°C and maintained at 35 or 37°C, respectively.
(®), without superinfection (control).

U ts BEB (HV]pits-E) 2HVWT. %» TR L
BEL7#. 94bbH, THEL fmlkaic CPV %35°CT 2
KR A R A%, HV]o 413 HVJpits-E %35°C
it ts TREBREFMED non permissive
1237°CT, 2MGRHEEREL,. LR EFRZThoRE
THEELT, BEBNIC S MREEEE /.

204BR% Fig. 6icRL. 35°CT. HVJo %
7=id HVIpits-E o Fho HV] EEERRIC & -
Th, SHEEAIZEFRICHEEBE N (Fig. 6 (a)).
—%, 37°CToEEMYIc L 2mHEIR. HV]o
woAaH SN, HVIpits E BT RESNTH- K
(Fig. 6 (b)).

COERE & CBRO BRI T OMREORE
., BROEEOHTHH TSNV, 72 v, HV]
BPrEpkID ts BRAEREREIRC, AR S UEELHEE
Kok Fo b, HHEREKETOMBICI. Flo T
¢, BHEBHELTELDS s ERBEELTOEELE
BThHrV LRALIATH-

E %

#F#13, CPV o S HiE@ESEN, THEL flao
HV] HEspdumpa (THEL-BV])) ¢, S&iciEn
ShaB|EMIcH>0T, HV] BAEKBLU ts R
BOEMHERIEL T, OMEBIEBEL RS
o, OB, BEENEEELE S HEELGED
BB RIRK HV] Byl s v 5 ajhg
it FhEbkBLU s EREICED, HFiEIREM
M (bBEEZEL COBRREAT, HUHTRELR2RE
Fah, AEMICEERE HV] Hic s £REO #
EFEEEcES STV BRI EMHo iz N, —
¥, CPV-S HEEAMBNRE, Hholirs gk
HV] (F#b5, CPV-HV]) OBEREICL -Th
ts ERE#EZFRE O permissive H3IF°CH &
&, HV] Bk it ts TEKEAMDHTT, &5 5
Oy NVATHREBRBO AL, LHLEMNS, #
TEBOFHERBEGRLMA~EREL L CPV D
S WEEA G, HEREFNACEDS T, &< M
anmbh ot 2y s BEEREmEANIC s B
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BRESBRHINBERE-TR D THERICERT ST
CAMBEL, bR EHBRELOBICBLOFFENE
Ch. LU, 8o, HV] BB v (b B g
Hela #ilET & . & 32 HMOMRBEILDT, ts &
BEHRMEBEL, TEL HV] SEREmiao i,
ts ERELEZOEAVPEELRIERST T L AR
waxn, COEEEEISDEI L, FAKE AR
s S BB EHEEA N, ZOBEERBIRE
R L B E, PyBEERRILTVE L VR &
5. ¥ubb, REEN HV] iRm0 kK
(HSTALBE®E) W, FEENEL (s BRERDV L
W, TeRREE S v 9 -7 20 (FEKRIT s TR
Bk D EOEENE VD) kB S HIEESME
(GBo kit o S HFELERE~0MED oF
MERCEbAE D EHEES L. bRs, BEk
F»H35% #21337°C. 2 BsfERErx ¥ 72 THEL fka
~, CPV % ERrs8Tsd CPV-S HHELHE
RELBOABVWEVHIERLEIRICBEL TV 2
Wz hic ke, CPV REsmla~o HV] SR
DBEIIE, SRICEREL T CPV-S fiE AWM
IhTVWAMBEATIE, %o o EEeL o FFEKRES (
vi—7zovid, bRIPEUTHLLEZ SN
(Av45—7 =o0vOfERABIEEEL TS CORRENE
BELXEVWEVLB).

T, >3 S HFEEENBOBM R, HElks
Lot HV] #ktmgumiamssicsid 3, CPV g
Wty — v OE, & oICEMaEBLES CPV Lo
in vitro TORIGOERD» S, HV] Hif Rgkimia
e85 CPV o ARBEERORECERT L
DAL MdIcE Az, pox virus OBARHIRIE . M
FapiERE, ABHREEIC L > TREC EFsh DL
WwhhTWwa. S HfiFEELN THEL Mildl , S
i VERO #iRictb~% &, CPV Rk 2 H T
JERERIITH % 48, HV] #Hirbic ko, BEo
RGPS HICEESNL. ZDOER, F0OKO S
HEARICREI R CPV #=Fo g (95
m-RNA, FIEAOAR) dbBLEEsn 2 C
EHSHIBHL 1o,

T, MR & (CPV Ao RBBERaE)
sl NP-40 # CPV & REa& ¥, in vitro T
@ CPV BEMEMERIE LM, ToORIEOHMEA (10
~304%) BT, CPV OB LTV - A L
BE 3o E%x#Enz. —4,. Sarov 57k, vacci-
nia virus #% L $EIEA TR S 0 2BIET, hiE
EAbLTMICBOWIEITT, RBKT L EbHTERL
7-hfEfEk  (intermediate) 2EBF 2 T & 2 HME L

3

TW3. COBBEOFHE > BRENEARIFETHS 24, @
Rk RS WL NP-40 EoRIGIcE »Thie s &
e CPV 0oREHE LR S . &> 2hfifxo R4 &
kg dDhb LN,

LIAT, 94 VAOREE S A v — LEBEROH
FBARTERT 2HEEI VL2 dH 5T M, pox virus
DOFARICIET 2 RS BER, RMERLBRETH 3.
E¥i3, bomiaEmibiks CPV ORI S
hrBRM bRV >ERCHEBL, BXEERORE
3 CPV AEOREREEORELRIFL., 54 v
S ABENEELREEELITVWEILEDELY
B, Lbd, COPMAUBINREOKEEBEbh
ZRGREO FRIZ, BESMEROBEETH 2 H €4
vELBANESOE YLK T, EHMNICEES NS
Bz 2h s, CPV o ABRRAREM O KB, BH MR
BETHAIEMNEZONA. LML, Sarov 50
]ED o khiE, pox virus OAEBEEED 2 H =
ZAhFARBAEE LSS, BEASEBEROME RN
WeEShTW3. Fhilt, 54 v/~ LBHEROEAS
REEFE S, CPV WFOEHE (aggregation) M7
(dispersion)ic i %, W FHo¥in% &/ LT CPV-
SHIEBEL DM E L - L EREMELBETES W, L
L, CPV REBEMc AT TRLEL, BREMRE
E2FHIT-TWBIE, BLUBRO L) 7Y v iR
VpkrEi s, COTFEEHEIDVWEELNS L
MLIAS, BER CPV RZRCMEST 2 AEMRIFIC
i, SCFTAV =TSN 4 LADERLE,
& D EBRYINTBSHRLELBbhl.

LlE. HV] HRgvmfa b co, CPV-S ffE
R OIEL . CPV REBYIHBREcES 2 4b Y
T LT &, L5, pox virus FHo S HE
B, B L © SBES WY, ToOMHRGIKREBIES
MDICENDDHD. L0biF, HsBHHM S HE
B, HHRAMEGE DRI L BB L TV A T EMR
ahi?. ThozWHFc LT, S aBAMER
bR L CPV-S EEEETVWY 2 Hk%x. B
WMoY TR Ldkic, HV] Bgmidibt 8
LT st LB0T, 3 CPV Fi
S fiFick aMAMME (THEL) BHBEOEHE L O
5, EELOBEKREMICLHIVWREALMYIDEL N
7.

£ &

FEi, LRy - ERBEEE#EMAR © THEL
ik~ 20 HV] Seig/bima (THEL-HV]D)
T, CPV-S {ilR&mss, Fiicmsh 2 Bie%t
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WREAT A7, HV] BAEB LU ts GRERZHE)
ERERRBREOBEERI L. UTolE~ B <.

1. ts R (HV]pits &L ¥ HV]pits-E) i &
LEHERAMLIE, B TERMICRIL, ThIcER
gLz CPV o S #iFEES, FiH oM nr.
L L, Rk (HV]o) o & 2 B mifbid, ts £R
ok, Lo BEEEEL ., BRERMERNIC ts
EEEORHE N AEE (HV] BREBMRKRED S
R CPV o S HiFELEmIcizte.

9. Ih o ts ERKBGRREEE, ts TR&ER
(= F-RID non permissive 37°CT, T2HFRE %
#%, CPV 2 ERAT 2 &, iHmigsmiaon CPV-S
FEEANEEREEE, £CHELL. Thib, K
gumiac B 5 CPV o S {iEEEBMEEEE, ts &
BERBETHEEC L T EMRBE N

3. # (THEL) #Blax L 0’2 o HV] it muimia
A0 CPV RERIZIEEOQER L, -2, Himk
i 5 CPV #IEITHRIC & & h i & BRyge: CPV
OMIANER S, AR ERD o h -
.

4., ZHEHEED NP-40 #{fHs¥3&, CPV & %
» degradation O YIHBET, L - ARGHED L
Raxasi. BUHRIZ, @adEdmtEs CPV o
in vitro ORIGTLEH S, Ko, BRgimia
HIHEE ORIGICE L o BRIt B L. &
nkbp, NP-40 fERic & 3 CPV A KB E
(BEE%) & EREOMIED, Mg HV] HEeemibic
koI hictELONL.

5. T CPV Regeflio LR (A BE o 3 43 W B 7%
W, D5 A v = sNEERISS i, o
BHTH - 7.

B LT, HV], #5ic ts 2 RS RIS IC f
354/ — L BEEEOMEE, REOCREE, &5
iz, CPV @ S HFEEAMBOBE I, 13 v LA
BARMAED o/,

AR CEA,. HIEY, HKEEERD - ELHE
—HIBICREART AL E b, HBE, GOV
gLz L2BOBIACLhSEBEHLLES
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Abstract

In our previous reports we described an enhanced formation of COWpPOX Vir-
us-specific cell surface antigen (CPV S-ag) in HV] (Hemagglutinating Virus of Japan)
-carrier THEL cells superinfected with CPV. In order to analyze this enhancement
an establishment of carrier state with HV] wild type (HVJo) and temperature-
sensitive (ts) mutants was newly done in THEL cells. These newly established ts-carrier
cultures reproducibly gave the enhanced formation of CPV S-ag when cultured at 32-
35°C, but not at 37°C. No enhancement was observed even at 35°C in new HV]o-carrier
cultures until more than half HVJo in them turned into ts mutants after subsequent
passages. This evidence seemed to suggest that enhancement might be due to the gene
function of ts mutant rather than HV]Jo.

Concerning the enhancement of CPV S-ag formation, an intracellular CPV growth
at the initial stage of infection was compared between THEL and HVJ-carrier cells.
It was revealed thereby that the eclipse phase of CPV in HV]-carrier cells came
about in shorter periods than that in THEL cells, suggesting their higher activities
to cause CPV uncoating. In the course of artificial disruption of CPV particle by
optimal concentration of detergent: NP-40 in vitro, infectivity of treated CPV was
made to increase first and to decrease later. These changes of infectivity ap-
peared to depend on the grade of degradation of CPV outermembrane (uncoating).
In the similar reaction of CPV with crude cell extracts or lysosomal fraction from
HV]-carrier cells the CPV infectivity changed more rapidly and markedly than that
with parental ones. The results indicated that the cellular or lysosomal enzyme activi-
ties causing disruption of CPV outermembrane (uncoating) were significantly acceler-
ated only in ts-carrier cells at their permissive temperature (35°C).  Following these
accelerations, synthesis of early m-RNAs and proteins coded by CPV genome, which

seemed to be essential to CPV S-ag formation, was shown to be promoted remarkably
in the same cells.




