HVJ(Sendai
virus) RSt GSHIIIZ BT B T 1 IV AR
ST ST S SRV Ay DI N e RN E

Sig:jpn

HhRE
~EH:2017-10-04
F—7— K (Ja):
*—7— K (En):
YER

A—=ILT7 KL R:
FilE:

http://hdl.handle.net/2297/8965




ﬁ»})ﬁj:‘%‘—"f*%lﬁ'—“ﬁ%%ﬁ% oI% 1% 153-164 (1982) 153

HV] (Sendai virus) #iEgsligic BT 2 74 VW AKRE
— BRI R ST A VRSO W T —

GFFED AT 4 0 2 H (EAF | BRIE )
e B W —

(HARIBTH- 1 H 9 AZ4H)

£LOEPTANARCBY B, VA NVARRBROFERAWEEEC» A%, HEEPHV]
(Sendai virus) FEEEEHYS, ZOEF VLT, RETSNL, IR AL TR, WL DO
ErakL., &7, 39°CT cloning L, RERZMY (ts) RRKEEER L Bbh b FEHRD HV]cl0l
PHERIRAL S ¥ 72, GMHV]cLOL MDA 12 RE O L2 5, 19 7 o— YO HV] 23HL T,
cnedd B, 27u—> (HV]cl1205 R HV]cl1207) (&, 3°CTHMDEY: ts KRR TH %, %
LT, Mz 9 R ¥ —ETEEMShBERKE, 97 0V BATL SN ts ORBEIR B o7z, 2ts BR
BRI DR E O shift up, shift down DEES S, Th6DYAVAD ts#fLd, E¥H5 74
MAEBOBIICH B I Etbaot, LT, HESRECOEMMERRT, 80y o EMtEss s
nhoEms, BEOOts HIE, PURRBH, ST b0 Bbhk, BERARER LD BT
s34 L AMBRBTER, FFERET, MiRECRAs LY, MlgRcRsohahoT &,
chSIEEL THIE SN, Y4 VA RNA O&RiE, HV]cl1207 B, FBETothE
WL T, BFAERROBE ORI 70 %A LT, HVICL1205 DBER, TFEREBLALEDST,
ERICEEEL T RNASH2ED VO LBbNl:, &b, B, B A VAR, ts
FRETH 25 LIChnb o ¥, —RHREMASTE 2 > Tofe, BEOERS 5, HV] SRR,
ST ts, TT A Y — UREN, BHERREEERL Y OREERE, HREBREIIMTY, BILT
wabOEEZ LN,

Key words HVJ (Sendai virus), iR (ts) R, FRTEE,
complementation, #HiaREE:

BB 5, JREBEMEY 1 L ARRBRE2O

»#—7xu(IFN £EH), 71V ARNA ® (com-

FrELT, HEEEERY, ZORERCHES T
SRFOMIAI, B2 D 4 v AR 2B Ve
PGSR TV AY, ZOthT, DNABY 4 L A0S
&, —#i, 74 VA DNA Y/ L TE MRS G
ClARE Rl b TREIBRIRIEL Tw 3 (Bl
NRAGANAT N —Fi )Y, Ll RNABY
AVADEEOEECE L TR RSNSOI
Friedman &3 IR IR OBEE LR F L L
T, defective interfering particles (DIP &B&%), 1

plementary DNA : ¢cDNA & L T) 78 gk~
DFAAAHA, Z LT, BERZE (1) BRHED 4D
HIFTwa, 2hems b, DIP L T, Holland
593 EHiIC 725 VSV (vesicular stomatitis virus)
FERMILC B LT, BRE VA VAT E RNA Y
4 XD E% % DIP MR IR ER B &
LTwd EHREL Tnb,. Lo, Kanda 591d Vero
D HV] #FtEguiila T DIP &5 L Tuik e
|MELTWAE, LT, oD T Vero fifaid IFN

Development of HVJ (Sendai virus) Mutants in HV] Persistently Infected Cells: Cha-
racteristics of HV]J Isolated from Early Stage of Establishment of HV] Carrier Cells.
Yuichi Sato, Department of Virology (Director: Prof. M. Hatano), Cancer Research

Institute, Kanazawa University.



154 %=

FEEEMEITHS o5 IFN EELTL L E
E2on3, ROIFN BEEL TV LWL IHENY
B0, IFN £71E DIP i&, &9 L b BERRF L k%
2TWiRY, Ff2, LVEOYAANATHISNTVS L
R CH LB IE" T, 7 4 LA RNA 5 cDNA L0 fEE
KT DNA CHlAA E 0D a5 # L 10mzBL T,
BFERREENMI G B D, RIEKEROMBEL 2T
w3,

—H, VA NARHEREHRE D 5 1, FHEERRSRAL
MR BT 2 2 OBRENZEH S TR0, ts TR
BEBEND LI E I K BEOFREICS
WT d, FREOI, BCbhL > TR & HV] #

FERRABIE I ts BRIRDFET 5 T L2 HEL T

5. Lrvd, 285 ts BRETHBFEEMELTH: & 0
IHEEOORREFICED I L b B, TR IR
ADBEHBTRRENT WS, 188, oKy
JUHRD ts ERED, VA LANTFIEETE 2R
BRETH, HERBRLMILT 2 Z L5569, ts TR,
RN ChIE P EELREIER LTV 2
PREMbLH D, I TEERE, BRI OME
fare 4 N2 25HL, ts EREOME L $5MkR
M SRRERZO LT ) LOoBficonwTL
B,

L2 = R I

1. GOFEHNME &Rt
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90 ul IR £Clz—TME LIS S €72, & 512, Protein
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VIR 10 %) THESWKEN (SDS - PAGE) # L 72, 5
ViR, X7 4 VA0, A-tIvA
757 4 BITR 0T, :
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KRB LT, LI HV] 22 h£h, modi. 5 PFU/
R TR R 7, IR T 30 9%E % Hanks'BSS T
PEWEL, MRS L, 5.0X104E/-= VI (EE
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1. HV] &FEREHmias &0 ts TREEO
GM,#i iz HVJcL01 % m.od. 0.001 PFU/#ika T
B s, 34°CTHR L T, HV] E5ERH GM, (GM,
HVJcl.01) #ifT 28375, #AE 12K (B 84 A)
DEBELEELS VA NVAZ ST, £ D% 3 H clon-
ing #, LLC - MK M= m.o.1. 5 PRU/RIR CRS S
¥, 39°CL 32°Cic 87 5, 48 Bk v 4 )V AWM E

Table 1. Comparative yield at 32°C and 39°C of several HV]J clones (cl.) newly recovered
from GM2-HVJc1.01 cells

Yield (PFU/ml)

Yield at 39°C

Viruses
at 32°C at 39°C Yield at 32°C
cl 01 1.2%x108 6.3x107 5.3x107?
cl 1201 4.2%x107 2.8%108 6.6%X1072
1202 3.5x107 4.5%108 1.3%x107}
1203 4.4X107 2.2%10° 5.0x1072
1204 2.4%108 3.6x10° 1.5%1072
1205 2.0%x107 1.1x10* 5.5%x107
1206 5.5X105 1.4%x10° 2.5x107!
1207 1.1x107 2.0x10% 1.8x10™*
1208 9.5%107 2.3%x107 2.4x107
1209 1.2x107 4.9%x10° 4.1x1072
1211 1.4%x108 2.2x107 1.6x1071
cl e1201 1.0%x108 5.5% 104 5.5%1072
€1202 6.5x10° 1.4%10° 2.2x10°?
€1204 4.7x10° 4.0Xx10° 8.5x107%
€1205 2.5%10° 2.5x10° 1.0x107}
el1251 1.2%107 8.0x10° 6.7%x107*
€1252 5.5%108 6.5x10° 1.2%x107!
€1253 1.5%107 1.9x108 1.3%107}
el1254 2.0x107 1.8%108 9.0x1072
e1255 7.5%108 1.9x10° 2.5%x107!

Each clone was inoculated on LLC-MK: cells at an m.o.i. of 5 PFU/cell and incubated for 48
fléat 32°C or 39°C. Viruses harvested 48 hr after infection were assayed on LLC-MK: cells at 32



156 e

BPRI7U—-CTHRULL (R,

IHE'AHDBE, IPCE 32°COMHELLIZ, 19 7u—>
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down (39°C» & 32°C~) OEB BT o0z, W74
Z % m.oi. 5 PFU/#lE T LLC - MK #fIc B X,
R4k, shift up TR 2L a w3 X, HV]cl1205
Tl 10 RefILAET ¢, HVJcl1207 Tk, 13 BEREILIATT
shift up 75 &, WFRNTHLVALADEERALNR
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Bk, 24 BEIC shift down $2 &, YA LR &
b, 5 RMBIEY A VADEENASRE(H1, E2),
At RE D 5, T ts BRHEOBEBERZM ORI,
7 AN A BREK 10 BRETROBBC S LE LN
7z,

3. tsZEERD viral RNA (v - RNA) O&to
e

218 D tsZE & H HVJcl1205, HV]cl.1207 D v -
RNA &BEEDS, 39°Ck 32°CTE(LY B »EH, pri-
mary chick embryo cell TU &-X7z, chick embryo
cell iIZ7j ts FEEE% m.oi. 5 PUF/HII TS & ¢,
32°CT 4B RIS E S, — 8% 3°CB L, act DEE
TT[*H]uridine ® & A&, T4bb, v-RNA D
EREAT (3E2),

HV]Jel.1205 i3, B4R HVIcl.01 0 39°CE 32°Co &
BREG (0.73) LELER L TH 2 DA 0.75 L IFIFEL v
2724, HV]cl.1207 (2 Z DEEAY 0.50 £ #9730 BIET L
T, ZOR2ICE, hOFRBEELSEB5R
7z ts BEBKRO v-RNA SR b DIk b L 72,
03B, HV]clld i3 G, (BHEMEESER) Mlgo
HV] FfRdiia s o S s hicy 4 L2297, 39°C
Ti&, v-RNAGEN YA F AT, HEENZ LD,
HVJcl151 %, BHK (baby hamster kidney F3g)
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Fig. 1. One - step growth of HVJcl.1205 in LLC-
MK, cells. LLC - MK, cells were infected with
HVJcl.1205 at an input muitiplicity of 5 PFU/cel]
and incubated in 2 ml of maintenance medium at
32°C or 39°C. At various times after infection,
medium were harvested and assayed for hemagg.
lutinin activity (¥———%, 32°C; @—-@, 39°C).
Culture temperature of one series of the cells
incubated at 39°C was shifted down to 32°C
(@) 24hr after infection, and the one of
other series at 32°C was -shifted up to 39°C

(v <) 10hr after infection.
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Fig. 2. One - step growth of HV]cl.1207 in LLC-
MK,Cells. Experimental conditions were the
same as shown in Fig. 1, except the temperature
shift up from 32°C to 39°C 13hr after infection.
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Table 2. Viral RNA synthesis at 32°C and 39°C in primary chick embryo cells infected
with HV] recovered from carrier culture

cpm/dish cpm/dish at 39°C
Viruses —_—
at 32°C at 39°C cpm/dish at 32°C
wild cl 01 13152 9570 0.73
Tk . 1205 2205 1661 0.75
1207 6775 3407 0.50
non-ts 1206 6751 4718 0.70
1208 4752 6009 1.26
G2-HV]J cl. 14* 12678 5458 0.43
BHK-HV] 151 2524 1975 0.78

Incorporated [*H]uridine into cells infected with various HVJ clones were determined as
described in Materials and Methods.

* RNA- ts-mutant derived from Gy-HV]J carrier cells.

# RNA™* ts-mutant derived from BHK-HV]J carrier cells.

D

Fig. 3. Fluorescent antibody staining of aceton - fixed LLC - MK, cells infected with HV]cl.
1205 (A, B) or HV]clL1207 (C, D). Infected cells were cultured for 72 hr at 32°C or 39°C and
stained with HV] - specific fluorescent antibody. A and C: at 32°C, B and D: at 39°C.
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Fig. 4. Fluorescent antibody staining of unfixed LLC - MK, cells infected with HVJcl.1205 (E,

F) or HVJcl.1207 (G, H). Each sample was incubated for 72 hr at 32°C or 39°C and stained
with HVJ - specific fluorescent antibody. Strong fluorescence is seen on the cell membrane
incubated at 32°C (E, G), but not on the samples incubated at 39°C (F, H).

AT, FEBEREORIZE S, HV]cl.1205 BRI
facik, 20~30%, HV]Icl1207 Bgumia Tk 50~60
%THotz, k2, REEESIC LD, HIEERER
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oz (B4F, H), LyL, 32°CTR, wiho
74 VAR B T, MRBEOFEHER
B ol (H4E, G).

5. immunoprecipitation & SDS - PAGE & iz &
37 4 MATURERREEORE

FEHREE (39°C) KBWT, VA VATREED
BoND ts BREIZOWT, PORREENER SN,
POBESEEE LT VHE L 53O immuno-
precipitation ISR AKEBRA R AETH 2. 22T, W
HVJcl.1205, HV]cl.1207 % m.o.i. 5 PFU/#If2 T LLC
- MK R I R & &, 32°C % 39°Ciz 381> T 72 R
23 7-7%, [*S] methionine TEH%EZ VLT,
immunoprecipitation ¥ SDS - PAGE ¥#17%& o7z,

50RT 2k <, HVJcl.1205, HV]cl.1207 REZx#H
Bk, 39°CiEBIT 2 v AV AEBREETEOSKES
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Fig. 5. Autoradiograph of HV] - spectific proteins
observed by immunoprecipitation and subsequent
polyacrylamide gel electrophoresis in LLC - MK,
cells infected with HVJ clones at 32°C (a) and
39°C (b). A, B and C were infected with HV]Jcl0L,
HVJcl. 1205 and HVJcl1207 respectively. D
shows uninfected LLC - MK, cells.
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Table 3. Complementation test among HV] ts-mutants, cl. 1205, cl. 1207, cl. 151 and cl. 14 in
LLC-MK: cells at 39°C

ts-mutants cl. 1205 cl. 1207 cl. 151 cl. 14
cl. 1205 - 7.8 17.0 981.6
cl. 1207 - 3.3 220.5
cl. 151 - 24.2
cl. 14 —

Yield (A+B)

Complementation index = Vel

(A and B indicate each ts-mutant.)

HV]cl1205 B THE, 39°CIK BV T B/ > Pt
s¢aBNT, TOFEIC L ZERERHRSROM
fiik, 74 WA RNA OSRER EFITLAE» o7, L
»L, FA BRI X 2HBEENO Y 1 VA RAH ERE
DERLIE, AV AN ARPHIE L b IEIZ—B LB
grmLi,

6. AEHTERER

K0 2 ERKEKD ts BMIOWEEBRTRENI- T L,
HVJcl1205 & HV]cl1207 D7 u— v iddkiz, w4
VAEMOBIIC ts BIZ b > TV 5 5 L, T
BR—DED, HEEESRIIL S 28 LS e,
WCTHHMRBR BT WRET L. 72, Z o0,
FlF, v-RNAEGRERELR UL, EE LT,
HVJcl14 & HV]cl.151 (i ts R b v T, 18
EnfEretE 2 RET L 72,

FICRULAZ L L, HV]cl.1205 &£ HV]cl.1207
complementation index 13 7.8 T, §9\> 7 2% 5 FEHEME
BAEHN, ts IO D ZREDMEL, WEMTHES
MzEntz, HVJcl14 & HVJcL151 & DRITI, 7
HV]cl.1205, HVJcl.1207 7 v — >3, wWFh b com-
plementation 48 B 4 ¢, ¥ 12 HVJcelld * o B »
index HSK & ;o 7z,

1. FEUREHERE S S S vt 4 L X D MR
TR &M R Dt

T4V AR & DB S hiz Y A4 L R —
Bz, MRRGRTE M (IR MR R AT EE) HME L9 & 1
bATWB. 2 2 T, HV] iRk 12 (A8 L 724
oA NI A VR 7 a—vizonT, R
ROMMEAOBE £ I LT, MIREROESES
REL T a2,

BERLicd i, RERE» @SN T4
M, ts BREED A% 53, FE ts RS b MEIRE
MHC, B4R, HV]cL0l OB ks LT , ERHL
WOETR, MMsASN., i, FUSERLEE
HORME NS, 25 RS —CERAER Y 4 VR (B
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Fig. 6. Growth of cells infected with various HV]
clones. 50X 10* cells were plated in 35 mm petri
dishes. And an m.o.i. was 5 PFU/cell for all
clones employed here.
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BLZTNE, SBREHIRY LRSI Tu»n
LRbiLa,

FBRI T L L, FED, VA VARRBREEL
MR LB, VANAAETFELTHITF O TS
YODI B, FiC ts FRICE L, HV] FHtRiig s
BEY A NAZDWT, REEMA, T4V ARHER
QeI WU, B L2 R (VA VABRE L H) O
GM.HV]clolfifad o s iz 19 D2 m— 2D
WT, ZDREREZMES, 32°CL 3CTDO VA VR
HWHEMELTLONRZ L, BERZHEDS LRI
BRolvANARBBEEL Tz, Jub®b R
measles virus O FHFERIAMARASHE Y £ VAT, BED
B2 BEREHEOIBIEEATHS, Lid, &
5 DY AV 7z original DY A VR, BE
BEMOBHDL VA NABEEL Thikho7, EEOD
BE Y, BRI E 2 HV]cl.01 &, 39°CT 3
[ cloning L7z D TRERZMEDH2 VA4 VADEIEE
FE2 v (R, o TRHGBIEIOMBRICE
T, BYEMHERAL 7 A VAY, BETHLHE»S
MoLOBELZZ, TRICL>TtsTELLTL S
ERbit, e, VANLADIPCE 32°CicBIT B E
EBOEMN1.0X10 LT 2 ts KRk EET L, %
HD 12 AR COSBER, £910% (2/19) &, V1
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Abstract

HVJ (Sendai virus) persistent infection in vitro was investigated as a model for virus persistent
infection in various human viral diseases. Particularly, a few problems involved in the early stage
of HV] carrier establishment were analyzed.

First, GM, ceﬂs? hamster sarcoma cells induced by methyl-cholanthrene, were persistently
infected with wild HVJc1.01 which was cloned at 39°C and probably did not contain any more
temperature-sensitive (ts) mutants. From the culture fluid of these HVJcl.01-carrier GM, cells
passaged 12 times, a total of 19 cloned HVI's were isolated. Two (HVJc1.1205 and HVJc
1.1207) of the 19 clones were ts-mutants exhibiting a low yield of growth at 39°C. Other 9
clones were elastase activation mutant without ts-character.

In the experiment of temperature shift up (32°C > 39°C) or down (39°C = 32°C) of LLC-
MK, cells infected with the above two ts clones, it was postulated that the ts lesions in these
viruses were located in a relatively late phase of HVJ replication. Complementation test between
the two ts-mutants demonstrated a relatively low complementation index each other at non-
permissive temperature (3 9° C), showing a possibly closed location of ts lesion in their replication,

Viral specific antingens were detectable by immunofluorescent techniques even at 39°C,
while they were negative for membrane antigens. In relation to this viral antigen production,
viral RNA syntheses by the two ts-mutants were measured at both permissive (32°C) and non-
permissive (39°C) temperatures and the ratio at 39°C versus 32°C was determined. The ratio in
the cells infected with HVIJc1.1207 decreased to about 70% of those with wild HVJcl.01
However, no differences were found in the case of HVJcl.1205, suggesting an existence of
noh—functional v-RNA synthesis as a part of total synthesis. In addition, HVJ clones recovered
fro_m a relatively early stage of HVJ carrier cells, whether ts-mutant or not, showed a lowered
cytopathogenic character in their infections of the cells, when compared with that by original
wild HVJc1.01.

All these findings suggest that HVJ persistent infection generally tends to produce several
mutants, such as ts-, elastase activation-, lowered cytopathogenic-mutans etc. in carried virus even
at a relatively early stage of carrier establishment.




