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Table 1. Fate of virus-infected cells in relation to pattern of virus infection

Production i Pattern of vi
Cells Virus of progeny Fate of infected cells et yirus
: v infection
virus
Cytocidal or # CPE*- - - - Cytolysis: - - - Death : Lytic infection
Susceptible virulent virus
Moderate virus H Cell growth without CPE . Persistent (chronic)
* infection
Partially Many viruses + Weak CPE--:: Coexistence of _ Persistent infection
susceptible both cells and viruses growth ° (Carrier state)
Many viruses — CPE: - - -Occasional death
. 1" — Survial without CPE : Incomplete infection
Insusceptible . ‘ . . .
Tumor virus - Survival with transformation
Every virus — No changes : No Infection

* CPE: Cytopathogenic effect

Table 2. Pattern of virus persistent infection

Type of virus Virus release

infection Symptom

onset late

Antibody Examples

Latent infection | (+) (=) | Recurrent type
Chronic infection| (—) (+ (=)
(+) (+) | Late type
Progressive and
+) (+) chronic type
Slow infection (P () Progressive and

lethal type with
immune anomalie

(+ Herpesviridae
(+) Many DNA virues, Hepatitis B virus

(+) Animal Leukemia virus, Viruses rela-
ted to autoimmune diseases (LCM*virus
etc,)

(+) Hepatitis B virus (chronic case)

(+) or | SSPE,* Scrapie, Kuru etc.

(=)

* Lymphocytic choriomeningitis virus, Subacute sclerosing panencephalitis.

FELVWR B, 2fE, FRIICES S b O (Paramyxo-,
Rhabdo-, Toga-, Arena-viridae 7% &) L EHTHEE/:
{ D (Myxo- EBV % Bk< Herpes-viridae), Z<R/EE
S VRIS AALICEED Pi. O LR b D (Ret-
ro-, bAdeno~, Pépdva—, Pox-viridae 75 L), o045k
Ar—R L LTo B AIFR (HBV) & Epstein-Barr
YA A (EBV) Bb5, Z0f, BEREY AV RIC
XBURDO PLIEIHO I T TY =2 DTEHENT, ZZT
EIEEEEMNEY A VAD Pl it o &8 Ulcn,

 DNA B9 A AR0 Pi. EfcBRBSRE, —H#icy
A N2 ) 5 DNA BREEMBYEEE 500 BT
MLz FHT AL - M ShTwaL® (HBV; EBV
J?'E‘/l' AT RYA AR LY O Herpes-viridae)s L
PLAERD, RNA B4 v 208EA1IE, DNA BloZ
L& ) ANTEBIEOBR I EFRRIBESR V. RNA 8l
WA A Pi. @ in vitro FFZEEOHRLE /23 Paramy-
xo-(HV], NDV, B5, BHL»¥ExE), Rhabdo-

(VSV, ERFEZREY) KO Toga- (AL /i ¥) viridae
THELNICEXLEHETS L Tablediziz s,

o, 1) DREERZMH (temperature sensitive
=ts) BERB—HEREMEL/NETT v JTERELHED
>—DEFM: (Prebled Youngner, 19759) &, 2) @
RIBIETF T (Defective Interfering Particle=
DIP) OFte— A 2 RNA %7k = ® mRNA
B~ DT — 2 EH T 58 (Holland & Villareal,
19745) BEBHTH B, 275, MBELUANART ) A
DHFARN DFETE - itz ST, Zhdik
# DNA By AR Pi. LEILEND 3) DL I,
BETHAD £ GERT HE ShTwan. Zofl,
4) , 5) PEKLATOETLEIEEICZ LY,

III. RNA YA ASERLMIEOESE

SHELNTWELDEHITS & Table 5 1T 725,
ZoH, 1) ~3) X Pi. MIBOREICLERS LS
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Table 3. Virus persistent infection in vitro

RNA Virus DNA Virus
1) - Paramyxoviridae : : 1) Adenoviridae:
HVJ (Sendai V., Maeno et al. 1966) Adeno V. (Rowe et al, 1953)
HA 2 (Ishida et. al. 1964) 2) Herpesiviridae :
PIV 3 (Cole et al. 1972) HSV-1 (Douglas et al, 1970)
NDV (Henle et al. 1958) HSV-2 (Rawels et al. 1969)
Measles V. (Rustigian 1962) EBV (Schneider et al, 1975)
Mumps V. (Walker et al. 1962) CMV (Rapp et al, 1975)
2) My=xoviridae : VZV (Hope-Simpson 1965)
Influenza V. (Gavrilov et al. 1972) 3) DPapova viridae:
3) Rhabdoviridae : Papilloma-Polyoma-SV 40
VSV (Holland et al. 1974) Human Papova V.
Rabies V. (Fernandes et al. 1964) JCV (Padget et al. 1971)
4) Togaviridae : BKV (Gardner et al, 1971)
JBV (Gavrilov et al. 1974) 4) Poxviridae:
WEEYV (Shimizu, et al. 1969) Rabbit myoxoma & fibroma V.
Sindbis V. (Pelleg 1969) 5) HBV: ,
Rubella V. (Rawels et al. 1972) (Alexander et al, 1976)
5) Arenaviridae:
PARANA & LCM V. (Staneck, et al. 1972)
6) Retroviridae: »
Oncovirinae ! Avian & Mammalian V.

Table 4. Factors involved in the establishment and maintenance of RNA
virus persistent infection.

1) Temperature-sensitive (ts) mutant: Preble & Youngner, 1975
(low virulent or cytopathogenic mutant)

(small plaque mutant)

2) Defective interfering particle (DIP) : Holland & Villareal, 1974
(interfering activity- - - -transcription depression, IF (—))
(subgenomic RNA) ; (less mRNA) ; (low infectivity----helper virus)

3) Integration of viral complementary DNA into carrier cell’s DNA

viral RNA--+-+- - cDNA
by | 1) cellular RDDP
2) endogeneous virus RDDP

Transfection:- --- positive ; Zhdanov 1975, Simpsom et al. 1975
negative ; Holland et al. 1976
RDDP (+4) mutant isolation: Furman et al. 1973, Sato et al. 1976

4) Disorder of last virus assembly in membrane

(virus envelope glycoprotein ?)
5) Low response of immune system in vivo

ik T, RABWROESRICLRVES, Bz, 1) @ Ebie, 2) ORBERAEREA VI —T = E2E
U A NAPUROREE, U4 v 2ERABRHTELEE T ASETHHBENY A Vv ARRED R L 23 P5%2E
BE O - WRERTEEI R —MHEAICTETS & (BE) €7, 3) A—v4 VAOFRRICERES
% (Fig. 1), CRLo, b & 0JE Pl BN & SIEFE CHZRE L #ERERE
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Table 5. Characteristics of virus persiste-
ntly infected cells

virus carrier cells; regulated infection;
symbiotic infection ‘
1) Detection of viral antigen & infectious
virus
(every or some cell; antigen alone or
both)
2) Effect of specific antibodies or interferon
(non-yielder-state, antigen (4), cure(—))
3) Effect of superinfection
(immunity against homologous virus;
growth of heterologous virus)
4) Block in viral late maturation
(regulative inhibition of virus assembly)
5) Xenogenization of cell antigenicity by vi-
rus-coded comﬁonents
(interferon production; augmented ind-
uction of cellular immunity; reduced
transplantability)
6) Possible mutation of carrying virus
(ts; DIP; low CPE; molecular weights
of viral components--:----- M, P etc. in
HV]J; protease activation mutant in HV])

ELboTnBLNSORELL DY 4R PL HlgDOILE
BEThB, SHicX{#~5B L, Table5, 4), 5),
6) REDHENRLLNBHEEV DB, LrL, Thb
BT A N AELICEE DBESET, —BERDTZVHD
Livizw,

BELLZhG Pi. OREMEEL HV] (Hemag-

glutinating Virus of Japan = flil§ v A A ) & Ru-
bella virus (BB v AV R) Pi. b5 EMIETERL T
iz, 20, BBEY A VA DOHEIERESR (permis-
sive cell fb) ; Pi. {LIEEMIROEEEEOKT £/
WHE; Pi. VA NADEER—ts, BREASTEER

N3 OFEMEALEE— 7 VR Table 503), 5), 6)

YT SR E LT THIN,

IV. HVY]) SEREOREIVANR =FEI(LR
(cowpox virus=CPV) FE{EESHR

CPV & 2 ~ 6 R ofEic MifsERE ICRES
% CPV ¥R S R (cell surface antigen®) %J&
BHBEEGUR O B —EEERE~DIEA— & L
THWB®DIZ, W 2Dt FEUN LR T —EEH
Jac CPV SHEEARRB, Lo 58, ZOEER
FIRRBREE ], Bico~ A 2 7 —[EE#K (THEL)
RAREAREEZ T L, EYoFHo BTz Shied
27

% Z CREAREA~OERORZBNL 2 fTbh, B
TEREE trypsin IINIC X ZEBRBAH IR, 205}k
iT, HV] ORBEHEBREOKT PLOWR, S5tk
BRWEESREES ¥ (Table 6), & OAIEES)
Riziz, HV] ¥/ 2EHROLERZ LR HV]ts Pi.
MM BERIR 2 35°C—39°C Iz LA &7 CPV ek
BT ERTWSI® (39°C 13 ts IcIEFFRIEE)

S biT, ZOEEEERAELRS, CPV BEIED
Enoiz, HVJ Pi. ¥Ry THEL ik ciX
HBENFIE CPV BREERE OF LWEEIIDE R A h
Teo BEIC, HIHPEOE—%  BUSBRIZH > < THEL
Mk E B SRR (ysomal BER L& L) TR, HV]

Fig. 1. Fluorescent antibody staining of aceton-fixed (A) HVJ (200X)- and

(B) rubella virus (400X)- carrier cells.
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Table 6. Relationship between establishment of persistent infection with
HV]J wild type or ts mutant and CPV S-antigen formation by
CPV, 5 p.f.u./cell.

% S-antigen positive cells (ratio)*

Cells inf{;lzgd* Control Passage numbers of THEL cells after HVJ infection*

5 (uninfected) 2 7 10 20 40

/ 39.0(1.0)% as / /s / /
THEL | HVIrs / 47.0(1.2) 59.1(1.5) 82.1(2.1) 89.9(2.3) 85.9(2.2)
HV Jrsg** /S 62.4(1.6) / 70.0(1.8) 74.1(1.9) 178.1(2.0)
HV Jo** e J/ J 27.3(0.7) 59.2(1.5) 74.2(1.9)

THEL-HVJ e 76.2(2.0)% / / / S /

* Observation at 8 hs after CPV infection by fluorescent antibody staining

+ At 35° C with m.0.i.=1.0 c.i.u./cell
# Mean of 5 experiments

* HVJ wild type (HVJo) and HVJrs grown in developmg chick embryo (HVJrse)

B ELI PL X VHLPIZERAS hTWE, #
Z ¢, “C-thymidine v CPV &<—4—{Z, ®*H-
thymidine -~ CPV @ THEL RO Pi. #iig =
THEL-HV] filaNanEE % sucrose gradient ce-
ntrifugation TH#R LU 7= (Fig.2), Fig. 2icH2 58
Pi. #IMEN TR 2B CPV 3 X v Bnkri%
RIMBICA Y v D=2 A bh, 3EEBTIRE
bz k VR LTz,

L#L, # THEL MilEATIE, <w—F—: ¥C-5X
W CPV LEICEBERTFOMER SH-CPV O —7 2R
IkEY, BlLizdhrofc, 2DZ LiX, BRE—BRE:
CPV D/allE L NRIEBRERIC X 28R/ HV] Pi
WEVRESNZZ LERLTNDS, LT, BkEE
EERIEEO EA, WHEnE (W% BRREES HV] Pi
m(ﬂﬁﬁmf%) ck v ERE LN, ZOE, CPV

PUREAEREECRE > EFEHST Tz,

V. AN RIFERRESEROEBEEET - Bk

BRI O—KIC b &b LIRWREFEEE A THCE
DT, ERTHEETHGEFBRLERSE, ABL0O%
BREETCERBEEALTEIRAZZERTNS, ¥
,{ §i % @%13 14) ,ﬂ: %g@ﬁm) ﬁﬁfﬁﬂﬂ@ > @%&x\,’%w)
t&f%éou®*,74»%@%%%mtﬁ%ﬁ,w
FThE VAV ARYEIC XY £ U EERKEETR o %
W - BL? 2ot —RICEZ LR TV S,

kikn CPV SHFEEADHEL PP SBHN Th ol
B, TRCEAELER &z, LazL, Table 7557

TLK, NARF BB (in vitro B ALK

Ja=THEL & in vivo 2 FV2 5> b LAf VERBA
WM =GM 2) 1%, HVJ Pi. fkick v, BHLNICZED
EEEEPZET EREEEL T2 (allogeneic &
721X syngeneic iR T)o = HiIZ, HVJ F#ED RNA
BE Y A NVA BB T A VA (Matv BE, FRAXHEBIH
kFFEEVIF U PL UL FRO PR E L 6L
721819 Lavd, HV]ee Pi #EOEREE & HV]ws
FEFFAIREE 39°C WM L e OBEER T, AHRIC
b Pi. fb HV]es 7/ AEBHO LE R LR EHS R
7ete20, FERRO K THERERE, ~ARE— OREZD
T, <R EEMIE ~D HV]w £72iES Matv #
Pi. TOLEIREhW,

FRRGEPEROGERISLBET 2 THH 5 2 ki,
XBRBHALAF —ICER +5 L, HV] Pi. HlEE
RIS EE T2 L b LR TE R, 22
G, E%, THEL ¥£7i% THEL-HVJ]:s MISEE A
R & — AR OHIIREETEE (CMT) 2 Ffie & ey
il & U CHBRE S iz,

Table 8 IR T2 L <, HVIw P HIMIEEREN bR 2
— AR, FLAEDOESEEOEEERLEN, JE
Pi. SAMETED £ W AR E b - 701920, [FIER
D=7 v 77— VlEEHRIERR MMIT) T, HV]e,
Pi. AT VRAWEERA LR, Shiz, 22T
b HVJes FEFARERE (39°C) ¥kic kv, HV] #iE
DERBCEEBEORIE L EE L <, B MMIT ©
M LR B hizie2n,

IROERRE T5L, EEBHETHEL X, Pi b
HVs 77 238 i X ) M Az ghic HY]
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Fig. 2. Sucrose density gradient analysis of

intracellular CPV in THEL or THEL-
HV]Jis cells infected with 8H-thymidi-
ne-labelled CPV in the presence of 20
pg/ml cytosine arabinoside.

3H-thymidine-labelled CPV was adsor-
bed onto THEL or THEL-HV]J cells (3-
6X10%) for 40 minutes at 34°C at an
input muliplicity of 50 pfu/cell in the
presence of 20 pg/ml cytosine arabino-
side. The cultures were incubated in
the presence of the drug further for
80 (total 2h) or 140 min (total 3hr)
after unabsorbed CPV was well remo-
ved by the washing the infected cells.
The infected cells were scraped off,
collected by low speed centrifugation
and suspended in SSC (0.15 M sodium
chloride, 0.0156 M sodium citrate, pH
6.8). After addition of #C-thymidine-
labelled CPV, the samples were soni-
cated in a Branson’sb sonifier, U.S.A.

“in the cold. The subsequent procedu-

res were the same as privously desc-
ribed. (12). 3H-thymidine-labelled CPV
(®—@) ; *C-thymidine-labelled CPV
(0 0).

Waksr (Fig. 1 RO SDS BXIKEIEE T MR AT REL )
PIEEMAERIUR N B0 —B” L R L &2
b, 1h3 Bylk b5 A i MRS (CMT,
MMIT 7z &) &< #FHRL, EEERIH—(ETHE
ICBT2DTH B S, 2P, HV]I Pi. #iIE in vitro
TIEE LR Z —BfH L co-culture T3 &, A&
—Txzul REREIEELN, L5 L, EENTD
AvE—7x=niz k% NK (natural killer) ffagig
PHERAPARBHFICEHE L TW A BRELEETE T, &
BOBRFTEINL TN S,

VI. HVJ #HEEcg558 HVYI ot

(1) PEH, HERZME (ts) BOHHREESER

negative strand RNA VA A 2D—>TH% HV]
X, BFAIC RNA polymerase 254, RYHEEA
DY AN AR RNA SO 22 L Tns, Z
@ RNA polymerase BH (PEH) X, FEIUELE %S-
AFF=r5_0 HV] D SDSRKRYFZ7 Y p7<A K
7 VESKKE) (SDS-PAGE) TH#id v A A2 fpEA
(HN, Fo, NP, M 72 &) LiiciriimE<dh 5 (Fig.
3.

Z 7 CHPR THEL-HVJ Pi. RO G2 (v NEEM
FalEdsfeiifia) —HV] Pi. Mg X VY Bl s v—=07
L7z HVJ Pi. # SDS-PAGE G #i~<tz, ZDiEE,
G2-HV] Pi. Hisk6 7 v—2 39T (% : HV]J
sic. cl-14), THEL-HV] Pi. Hi3k6 7 v — > 1%
r—y (HVJpr cl-27) &40, Fig. 3IcR/T2¢<,
PEAMNEAERK (HV]) ® 79K L VEBWSTFED 77K
LizoTnk®, L L, HoBRESSTER, 8
HV]o tRICTEAaErolz,. ST, 2hberu
—Y HVJ Pi. 33T, ts BEMICBCEEL, B
BERERTE O ts ERALIEFERIHIIC H B = L HSYE
L7220, HVJ]sic cl-14 @ HV] B8 RNA 45k &
H% &, Fig. 4R+ <, FEFAEE : 39°CTiX
mRNA (18S) % viral RNA (50S) Amkbiz A &
Aok ofc (RNAER), #FEE 32°0)Tbh
D ts BEBE (HVJ pc cl-14) ® RNA Ak, 5
&k (HVI) Oz oD T LEPL, PEOE
B OEFEEREB LW, %77, = @ HVPye
cl-14 1%, HVJo Iz b3 & E~FTREMET, FHK
WRL & Pi. fBL87z2be2, = o BRI, HV]e ©
CPE HBUEFEZ R THIIHEIL, HV XD D ts &
BB L — BB -, ts PL{LE XV AESALLY
DHELDD—D R 7 LT,

(2) protease activation ZBE
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Table 7. Tumorigenicity of HVJrs- or Rubella virus (Matv) -carrier tumor cells.

. Tumor incidence at .
Dosis Latent periods
Exp. | Cells (cells/hamster) 2w . 5w (days)
9/14 14/14 14/14 -
THEL 10¢ (2.1+1.5)*  (13.5+7.8) (43.5--10.2) 10-18
0/14 2/14 6/14 -
" THEL-HVJrs 104 ©) 2.0) (8.6+4.3) 28-42
4/6 6/6 _
104 (1.5+0.9) (15.844.7) 10-18
0/11 2/11 2-11 -
4/4 '
GM2 10° 1 (18.0+2.5) 7
2 | GM2-HVIrs 108 1 %5‘ 0
. 1/3 »
GM2-Maty 106 1 0 7

# Exp. 1: Allogeneic system of non-inbred golden hamster; Exp. 2: Syngeneic system of inbred go-
lden hamster, GN strain.

* Mean diameter of tumor (mm) =+ S.D.

+ THEL-HV]Jrs cells cultured at non-permissive temperature of HV]Jrs, 39°C, for 5 days

Table 8. Cytotoxicity test by spleen cells from hamsters bearing
THEL or THEL-HV]Jrs tumors

Attackers (spleen cells) from
Exp. Target cells Normal hamster THEL bearer THFL-HV]Jrs bearer
Total lysis (%) Total lysis(%) Net(%) P< | Total lysis(%) Net(%) P<
1. THEL 29.1+1.6 32.9+3.2 3.8 NS 39.54+2.6 10.4 0.005
THEL-HV]Jrs 24.9+1.4 24.2+2.4 —0.7 NS 34.24+6.5 9.3 0.005
2.*THEL 17.7+2.9 16.9+£2.7 —0.8 NS 31.5+4.4 13.8 0.005
THEL-HVJrs 16.7+2.8 14.5+1.3 —2.2 NS 27.6+3.1 10.9 0.005
3. THEL V 32.3+3.8 V 35.9+2.0 3.6 0.05 43.7+3.0 11.4 0.0QS
THEL-HV]Jrs 18.3+4.7 17.4+2.8 —0.9 NS 29.0+2.7 10.7 0.005
4. THEL 46.4+1.2 ) 40.0+3.0 —6.4 NS 55.2+1.0 8.2 0.005
THEL-HV]Jrs 32.3+2.3 19.8+2.4 —12.5 NS 46.44-6.0 14.1 0.005
5. HEKII 36.9+4.1 21.3+3.0 —15.6 NS 38.34+2.3 1.4 NS
HEKII-HVJrs 32.6+2.4 20.4+2.4 —12.2 NS 37.44+1.2 4.8 0.010

* Attackers (spleen cells) were used after preculture for overnight at 37°C.
Attacker cells (spleen cells) were obtained at 14 days after inoculation of 1X10* THEL or THEL-
HV]rs cells.
Attacker : Target cell ratio was 5:1. NS: Not significant at P<0.05

HV] 13— trypsin 71 £ protease {Ef TR say 7z FiIcfEbIvTinb,

BH Fo 28 cleavage #51F, F1 & F2 Lo THEX F T, trypsin DB cleavage enzyme T Hh 3
DEYEE (R, Wi, MERERE) 2R10, HVJ cl-l v, B3 protease : elastase T cleavage

Z ® cleavage 1B protease & o, Bl AR RN (HV]e) DO43EE: HV] cl-1 o Pi. {8
HIEFZ (permissive) MIRZIC7L VBT, RBREAED as- ETRZIc, FRFIC, mutagen: =brY I 7=Ur



Fig. 3. SDS-polyacrylamide gel electrophoresis of HVJe (A), HVJpe cl-14 (B), HV]Iur
cl-27 (C) and HPJpr cl-15 (D). Infected LLMK 2 cells were incubated at 32°C
for 48 hours. and labelled with %S-methionine (10 uci/ml) for 3 hours, At 24 hours
after labelling, virus released in the meditm was harvested and purified. The
virus samples were subjected to electrophoresis and processed for autoradio-
graphy as previously described (21, 22). Migration is from top to bottom.

(a) {b) (c) (@)
18S 508 188 508 185 50'S 18S 508
i | | l { } i !
. 7.5k 4 4 + 4
S
X
=
.g 5 O 3 £ 3 - . -
B
=
2.5} + T - 1

5 10 15 5 10 15 5 10 15 5 10 15

Fraction number

Fig. 4. SDS-sucrose density gradient analysis of virus specific RNA from CEF cells in-
fected with HV], (wild type) or HVJpc Cl-14. CEF cell mpnolayers were infec-
ted with virus, 5p.f.u./cell and incubated at 32°C. At 24 hours after infcttion, one
group of cultures was shifted to 39°C. After 3.5 h-incubation, each group
was treated with 20 pg/ml of Actinomycin D for 30 minutes and labelled for 2
hours with 20 uci/0.5 ml of 3H-uridide in the presence of the drug. RNA extra-
ction, centrifugation and radioactivity determination were carried out as previou-
sly described (21, 22). The sedimentation positions of 50s and 18 RNA: were
determined by 3H-uridine-labelled CEF RNAs extracted in the same way as des-
cribed above. ,

(a) cells infected with HVJ, and labelled at 32°C; (b) cells infected with
HVJpic cl-14 and labelled at 32°C; (c) cells infected with HVJpe cl-14 and la-
belled at 39°C; (d) mock-infected cells and labelled at 32°C.
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Table 9. Mutation frequency of elastase-activated mutants in culture media
of lytically or persistently HV] cl-1-infected cells

(a) Lytically infectected In the presence of MNNG (ug/ml)

with HVJ cl-1

0 2.5 5.0 10.0
.GM 2 7.1X107% 1.4X1075 2.8X1075 3.6X1073
Vero <6.7X1077 6.7X1078 3.6X107 2.1X1073
LLCMK 2 <6.7X6077 3.3X1078 4.2X107¢ 1.9X1075

(b) Persistently infected Passage number

with HVJ cl-1%

12 31 50 100
GM 2-HVJ cl-1 2.5X107¢ 5.0X1075 1.0X10™ 1.0x1074
Vero-HVJ cl-1 <1.0%X107% 1.0X1073 2.5X107% NTT
LLCMK 2-HVJ cl-1 <1.0x107% 5.0X1073 1.0X1074 NT

* Cell monolayers were infected with HV]J cl-1 at an input multiplicity of 5 p.f.u./cell and incuba-
ted in serum-free media at 34°C in the absence or presence of MNNG. After 72 h, culture media
were harvested and assayed for mutation frequency at 32°C. ,

# Cell monolayer were incubated in serum-free media at 34°C. After 24h, culture media were harve-
sted and assayed for mutation frequency at 32°C.

1t Not tested.

Fig. 5. Cleavage of Fo glycoprotein of HVJ cl-1 (a), and HVJpi-e c1-5003 (b) by trypsin
and elastase. 3H-glucosamine-labelled virions grown in LLCMK 2 cells were incu-
bated with no protease (1), 4 zg/ml (2), or 8ug/ml (3) trypsin and 20 ug/ml (4)
or 40 ug/ml (5) elastase. All these samples were analyzed by 10% polyacrylamide
gel electrophoresis and autofluorography as previously described (21, 22).

(MNNG) 2.5~10.0ug/ml FEETE T lytic infection L <, elastase DHTFo—F: (FeidgH & ¥ SDS-
(Li) Z## &4, elastase R (HV].) DOHERZEF PAGE O%&fE) ~? cleavage # 9752 (Fig. 5,
o7z (Table 9), Hodniz HV]Je i&, Fig. 53+ 2 (b)), 4), 5)), trypsin TiX Fo @ cleavage &7z


http:1.0XlO-5.0x

74 ¥ OH B K —

(Fig. 5, (b), 2),3))e EDOER, HVJe X elastase
FETTOA LLCMK: I8 T plaque 5K ¥, try-
psin (FEHTH S (HVJ cl-1 336, ML THARE
BENBFEES it T % &, Table 9 iR+ &<, Pi
fefose i Li. B2 (MNNG, O pg/ml) XD HVJe
CREFEL (W10, MNNG FEFTO Li ciin
PEDHITRREE > T W, £z, #OFAFEE I
BTLRALZY, GM 2o 2L BWEEZR L7,
LIk, HV] Pi. fifas»bix, ts-, PEH-, elastase
activation-, R OGHRREE—ERHR £V SRETRET,
Pi. cBiF5 HV] BEOBY HEERLTWE, oh
LEEROHBERITHATL SR, FL4MELTET
BH—HV]e & HV]is OFT— bbb T W %, 2
72, Bx0fE, MEBEAZEK® 2 VSVpl. Thbih
% DIPPZBHc&E b o7,

Vi, &= e

Eit Pi fEHL AV~VD) Fxloo&, —KAYIC
#EE L, HV]pi. Millickds88v (1 CPV
WOREIR Y, — R T A VA DEBERYLT,
FHE VLR LA—FD T A 2 OEFEH IR S il
Thd, FEEOHIL LT, HV] 2 NDV #5E% (g
L2, SV40 275/ v A NVRET hybrid kiz & %
g S 2 E (RS) #ET defective RS WA
Az (RSV) 28 helper virus: =U + Y BBV A
Z (ALV) 1z rescue ST HHEESVANVA &L
THRHEPSNEFRH 5. FxrDFiZ, ZOoHROERL
BT A NAE ] LD rescue-fRH L IZEF R DD,
non- X it semi-permissive Ml E M7 A NV R BEYLT
permissive [ZZ5¥i L5 5 FgEM— —>® helper U A
WADHEE—L LTEEV DD, A<y 2AHMBY
A V& Pi. HIEIX SV 40 THALERFVWLY, FX

WEEEMENTEY A VR L ® hybrid BEAHZEB T A L

Z Pi. DFPFR LN TWB DT A L2 PBAKIC Pl
PHEET AFLUT, P23 ELIVDRESRTINTD
A5,

Wiz, Pi. ok 3EFEMIETURMED R & rEiEgEE
ETHEEIRAMIEY 7 F VAR ~D—D2 D7 Fr—F
b Lz, 0kbic, BEUEAY AL RiTE M
FREME T PLALOBFE R bOBNEE L, Thi
EFERBEEEEO AW EEICHRO RSN TUE
R PEEEREIES LESEBRITh > TiEL 1,
ZNOREREGEOR, A D HV]e E£7zid RV-Matv
FRIZEREMET Pl BT LS, HUEEREBEN S
ML D L DDk B??D Friend A L% Pi. D& D

XV, B, RN T HVIn. 28 “cure”
éﬁé”f“““i’_ ERHBH L 72D T, B “cure” Wi
CHBART 7 2 BB =B LOBWERBERSHED

B EDID,

EHIT, Pi WHEIHEEROBAET, t PUA VR
CHREL THEATREZ, ERERGDRE  subacute
sclerosing panencephalitis (SSPE) &£/ L TW5RR5
vANKR MV) THHH, Z® SSPE-MV EFAERK
LIEE R E BRI LT, SSPE i Pi. {LLTW5,
BRaDr—255HT, Pi. ¥/2i% Lai. 35D T A VR
IZA3E semi-permissive /{8 C—RICRERSZ L TW B,
SSPE LA L vy D5 MV IR REK Mo Pi.
ThbH. BB YA LR Pl fifZ, £fE0 NK H
DR E L T—RICBBRDOEMICH 5725, ThEfiT
D Pi. PFIZ PL. VA VZADERBELEDOTHA D, %
LT Pi. itk ? ZEBEFEEN mutagen {EHT & [F
EHnErh L &S Fa O HVIp. (3% O SERE
nenz ko,

MOPLAXBROBE S A TCT S REZR Y
G BMENZREZFHRRIBBZICELBHEKL 27

SUMMARY

Among the various fates of virus-infected cells,
the ones of virus persistently infected cells seem
to be important, because this type of infection
is usually found to be correlated closely to
many serious human viral diseases. Frequent
occurrences of several virus mutations during the
persistent infection are now presented to be
candidate responsible for the establishment and
maintenance of this unique infection with non-
oncogenic RNA viruses.

Using the persistently infected tumor cells
with HV] (Sendai virus) or Rubella virus, we
have demonstrated an important role of tempe-
rature-sensitive mutant having lowered pathog-
enicity in this persistent infection. In addition,
the above two viruses carrying tumor cells sho-
wed decreased transplantability after their inoc-
ulation to homologous animals. Moreover, the
HV]J persistent infection could make hamster
cells convert to a completely permissive state
for Cowpox virus growth {from a semi-permissive
oﬁe before HV] carrier establishment.

The perspective involved in these evidences



of our virus carrier cells were discussed with ~
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a relation to some problems for researches of

human cancer and serious human viral diseases.
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