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Table 1. Effect of cell subcutlures after cell treatment with- Polyoma

virus on NWS virus susceptibility

‘ NWS infected
T | Numbers of Vi 1d 1 dia of subcultured
reatment ; ; - irus yield in culture media of subculture
Cells subcultures | Virus infectivity | copjc” "HA titer/0. 5ml(7d) at inoculum
with after treat- 1nnsubcu1tured dilution of
cells
ment .
HAD5 /0.2mi(7g)| —1 | =2 | =3 | =4 | =5 —6(log)
None 6.5 , 128 128 128 32
G1 4
PV, 101 6.5 (07 128 128 128 128
None 6.5 32 32 32 8 | <2
Gl . 7 X
PV, 10 6.5 (0) 16 32 64 16 8
None 5.5 32 16 8 | <4
G2 |PV, 10! 11 55 (0) 64 16 8 | <4
PV,(+) # 6.5 (+1.0) 32 16 16 8 4

= Difference between control and experiment
# Subcultured in the presence of Polyoma virus (final dilution : (07"
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LTHBE, BIEREFEUL, PVEERICBWT
2. EERABE@miEctL, 1.0~1.5log&m - 12
(Table 3). L&L, 2T NWS o (1075 %
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ZOBR, PVAEMKEEO NWSNWSn-x
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NWSw-0» MIEHEMATHE Z /2 NWSe L BETR
b, HAfRF LT oRRERL0EL ., @iz h
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CokSuEHOERM T A cEL sk
NWS HFoficHKE LTV A 2ES 0, HEH
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BEAV, 94 V2HRELTRIGIBLITG2MIE

DIEE S L UPVERMA T L /2 NWS %8y,

HAIRE %4715 » 72 :
Z0fER% Table 4 iomLids, HAIREBR T

Table 2.

il

AMpicBLTE, ChoPVAEB LU RMEEE
THELL2o094 VR, REENGSEREI
2l AoNEh-t. TOZENL, PVREERT
WAL 72 NWS RFoRMRBEROTEM <,
FAIOELSPVICL D b 58N TWIEW T & b5 ¥|8H
L7z, (G1, G2ilifa s &).
M. PVALERG 2 #IA8A D NWSHAMD IR
COLS5IPVEIEG] BLUG2 Mila<Tid,
NWS ofgssgigani- b, znasbPVAEME~
D NWS BRED ERICHELTVWEMLE ShEHTL.
4,096HAU/mloPVH v 7% (107 IcBR L ©G2
ML, 36°C, 3RFIRER, LBAEBLL
WM, 512HAU/mlo NWS % (107) i &R
LT36°C, SEpAmE x4, SEMiEoRkEHE NWS
$EXC2MIT assay L. MR, kOE
DG 2MA~DOREE NWS 28%, Rk FET
assay L#:. oftuc, NWS HESo#AEI X3
BEMET~oMBE LT, BREEBRH Y 1 V2K
(107" BLUOZO DIV RBARERETS 3
I6°CHEEREIE L - b oAV St

Z DR (Table 5), Kk#E NWS BH oHAM
mosbE, LE, KUEVFhoMEAL, EH
NWS Bo#HEBEEORENEbLL, Thd 250
BRI EERNBA bt —Hh s BREE

Effect of cell retreatment with Polyoma virus on NWS

virus susceptibility of cells subcultured after treatment with

Polyoma virus

NWS infected
Pre. Numbers Re-
Cells of treatment Virus infectivity | Virus yield in culture media of retreated cells:
treatment b : in retreated cells| HA titer/0.5ml(7d)at inoculum dilution of
with e | M HAD /0. 2m [T 2 | -3 i —4 | -5 | - 57
(79 ~ 2 6 (log)
N None 5.5 128 64 <2
one 5 '
PV, 10-1 7.0 (+1.5) 128 64 32| <2
G1-~ —— —
PV 10-1 5 None 7.5 128 128 128 64
' PV, 101 6.5 (—1.0‘) 128 128 128 <2
N None 6.0 128 128 128 64 <2
one 10
PV, 10-1 Zz 6.5(2+05)] 128 128 128 64 8
G PV 10-1 None 5.5 128 128 128 64 <2
2 , 10~ 12
PV, 101 5.0 (—0.5) 64 64 81 <2
PV(4) # None 6.0 64 64 16 8 <2
+ 12
PV,101 | 6.0 (0) " 64 64 16 8| <2

* , # : Same as in Table 1.
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hosdE, &LAPVAEMETOREE NWS

DHEMBPSTBORRE L HEL TV sy, &

Table 3. Replicating activity of NWS grown in the polyoma
virus-treated G2 cells

BH PV~ NWS BREBRGLAD s B
WEWR B, fhicd s NWS BER 13, PVALE,
RMBEMIATKRER . D & SPVREMEIANWS

G2 cell treatment for

NWS

Virus infectivity in

infected

- Virus yield in culture media of treated cells :

HAD 50/ 0.2ml (7d)

NWS pv-G2)

2 days with treated cells HA titer/0.5ml at 10-5 inoculum
HADg( /0. 2ml (7d) 54d 6 d 7 d(afterNWS infection)

MM 5.5 64 128 (128) :NWSg, (A)
10-0 6.5 (+1.0)". 64 128 (128) ®)
PV { 10-1 6.5 (+1.0) 64 128 (128) } NWSpyg (©
10-2 7.0 (+1.5) 64 128 (128) (D)

Assay. of 7 day’s culture media (NWSes and NWSeye) in G2 cells
Virus sample gizmcselilrs]feCtiVity in Xiﬂmts;t‘elll'f/:lﬂd érrlnfl(]'}t%rae{tml%qjain(gctﬁlzlrrfe(lll\? WSgs and

NWS G2 (]
(B)

NWS pv.c2 { ©
D

3.0
3.5 (+0.5)"
3.5 {+0.5)"

4.0 (+1.0)"

64
64

64

(1)
(16)*
(16)"
(16)"

*x Difference between control and experiment

Table 4.

Hemagglutination inhibition test by NWS grown in
developing chick embryos and NWS grown in polyoma
virus-treated G1 or G2 cells

Antiserum Virus as antigen Grown in (\ ?n‘glse;iﬁir/ ml of
_ |
NWS E, E 1,280
NWS E,CK,,* CK 5,120 (homo.)
Anti-
NWS E,;Gl, G1 5,120
NWS E.CK,,
NWS  EgpvGl, pv-G 1 8 5,120
guinea pig
NWS E, E 1,280
serum
NWS  E.G2, G 2 1,280
NWS E,PV-G2, PV-G 2 1,280

*+ Passaged numbers of NWS in developing chick embryo. (E) and
primary calf kidney cells (CK)
# Polyoma virus:treated G1 cells
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IV. PVALIBG 2 #fah > NWS 1R5(RERTF D ZTXHR (14)~18) A SHh B stimulon % en-
G hancer % & D &k 1y 4 L REHEREME O H %
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Table 5. Assay of NWS unadsorbed on the Polyoma virus-treated
and untreated G2 cells

: : i Virus  yield in cultured media of G2
HA [ Virus 1nfect1v1ty‘\ cells: HA titer/0.5ml (7d) at inoculum
Infected viruses in G2 cells |_dilution of
titer/0. 5ml | HADs0/0. 2mi(7d) -1 -2 -3 —4 (log)
Unadsorbed NWS (adsorbed
for 5 hrs, at 37C) .
on PV-treated G2 cells 16 (1/2)* 5.5 (+1.5) 16 16 16 8
on untreated G2 cells 16 (1/2)" 4.5 (+0.5) 16 16 16 <2
1 \ “’ ]
Inoculum NWS (control) " .
(incubated for 5hrs, at 37°C) 32 (1) 4.0 . 16 8 | 8 <2
Inoculum NWS - *
(no incubation) 64 (2) 5.5 (+1.5) 32 16 \‘ 16 4
L —

» Difference between control and experiment

Table §. Effect of extracts from Polyoma virus-treated G2 cells on
NWS multiplication

G2+PV(10)—~adsorbed for 3 hrs, and cultured for 2
days—freezing and thawing of cells with culture media,
3 times—pH2.0 for overnight at 4°C—supernatant centri-
fuged for 15 min. at 3.000 r.p.m.—pH7.0=Ext.

A) Liquid culture method

NWS infected

G2 cell treatment for ——— — - — - —
overnight at g | Viros nfectivity [X@;ﬁmﬂi (o at mocalam dilution of
with HAD 50/0. 2ml(54) -3 —4 —5 —6 (log) |
M. M 5.5 8 32 8 (1) <z2(1)
Ext. (G2+M, M. )(1: 1) 5.5 (0)" 8 32 8 (1) <2(1)
Ext. (G2+PV) (L1:1) 6.5 (1.0)" 8 32 32 (4 8 (4)
B) Plaque assay method 7
G2 cell treatment for NWS infected
%gﬁnight at 37¢ Numbers of plaque(14d)in treated cells (average) Plaque size(mm)(15d
M. M. 42 ”55 758 52 o O‘3~O.7” -
Ext.(G2+M. M.)(1: 2. 5) 45 47 53 48 (—4)" 0.3-0.5
Ext.(G2+PV) (1:2.5) 51 51 55 52 (0) ' 0.2—0.4
PV adsorbed fo(’l_%)hrSJ 73 76 77 75 (+23) " 0.3-0.7

* Difference between control and experiment
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ek omd M L7-PVILEG2 ek koM E
LIEEG2Mlad kot & R C3R) o
AT, G2Hia£36°CT I RAIMEL, Th oL@
LG22l icsi) 288 NWS oMME A LK
L.

ZDfERE, Teble 6, A) iwRLAE&E D, PV
MG 2 MR ik THILE UG 2 MERE, HER i
DA B & URMLEG 2 ML S oMBE TOUBL 72 &
Dizl~, NWS o ffi (HADw., 5 HH 0 ¥IE)
T1.0 log, EBE~OELHAMTS 4 ~8EFH VW
ZrRLi.

-4, chommbigko (1 :2.5) TG2MIE%H
B L%, BENWS ok # plaque assay
TRDtz-DH Table 6, B) TH5. chhidsbs,
ZRHY CHIAE L ERE TR ERL SN -
t-hs, PVTIHEME L -G2#Mifat Tz, 75 »
IBOEMBRB Shic. ChoOERM S, PVEI

Table 7.

UV-irradiated NWS—
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WMBEG 2 Mfa > NWS MMBEEMEE - 3 FH TR
, D2Z0EBABRZLWEEDbOS.
V. 548 (UV) K&k NWS oB8RFHLaia
DOPVIALRIZ & 3 ZTNADEHRHERM
—i, v AL ZAEMBICEREEBE, v AR
MEBEIETREhARELY A L 2I2LD, $5
BEMMRACETIHEETBRRIC S S - THD T
ZOIANZOWHEMBBESLELLNTVWS. HIlH
FTCRALTCE b OBENSTNTEENTH »
1=DT, FTAx OPVEILEIC L 5 NWS DR &
ELCDBEEFH oz hi v OEIETE
RohtEZf, 227 NWS-G2HIBORTH , &
DBEFH RT3 interferon EHEOEH &,
T omINEZ A~NOPVIEBOE B 1z & ic >
WTHREEMA /2.
1. UVARE(L NWS MEG2#iics) 5 inter-
feron gt

Autointerfering activity of G2 cells treated with

A) Interferon activity of culture media (CM.) of NWSyy-treated G2 cells

NWS infected

G2 cell treatment

£ ioht at 37° Virus infectivity ' Virus yield in culture media of treated cells: HA
or oveml.g at 37C in treated cells titer/0. 5ml(7d) at inoculum dilution of
with HAD50/0. 2mH(7d)" _s5 I — 7 (log)
M, M 7.5 32 32 32
C, M,(G2 +M. M,)(1:4) 7.5 (0)" 64 32 16
CM,(G2+NWSuv) l 7.5(0) 64 32 16

B) Cellular autointerfering activity of

G2 cells treated with NWSyy

NWS infected
G2 cell treatment P P s
: o Virus infectivity Virus Yield in culture media of treated cells: HA
for overm::t at 37C in treated cells titer/0. 5ml(7d) at inoculum dilution of
W ¥
HADs0/0.2ml (7d) | _ _ _ _ _ _ -8
2 3 4 5 6 7 | (log)
1:20 3.5 (—5.0)" 8 4 | <2
1: 40 4.5 (—4.0)" | 8 4 < 2
1: 80 5.5 (—3.0)" 8 '
NWS uy & 2| <2
1: 160 6.0 (—2.5) 16 32 32 4 <z
1:320 7.0 (—1.5) 32 64 32 2 | <2
1: 640 7.5 (,—1.0)’ 64 64 32 16 < 2
M. M. (control) 8.5 64 128 64 64 16

*» Difference between control and experiment
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Table 7, A) o< MEL #25%, NWS 2R x ¢
2. ZOHRBRChS IEOMT, AIE S BRBREE
"(HADxw), EEA A LV 20HAE 2B,
Co%&BETIH, UVAREIL NWS 1o & 3G 2#MlaTo
interferon 4 RHEE T X b o 1o,

2. UVAHE(L NWS 12 & 5 Mt B R Tk 0L

AI#IUVTARIEL L NWS HFic k3G 2 #
fdo interferon BEEA I3 DIBL M, - 12h, ZoOUV
RiEfk NWS KiFic & aMlaM AR TH £ Ric i
L.

Z DR, Table7, B) lcRLAEL S, 20UV
REKNTFicL3 G2 HRESOBRTH L EFHIC
Bitahr, IbROUEBOG2MMIcHs 2% 7TH
Ho HADsy » 5 & -3 NWS Rifviliiz, 15T &
20l Rk NWS @ (1 : 640)#R < &i
BlLTbubzoREM%1/101cH55 s ¢ s4katt s
RFBPEME M. JOMRE. K& NWS
ORREBMEL 85 (REL NWS 0 BE x5 <
3) icohT#EAL, (1 :20) MRCTUOEY 3
& MEE A REEIR10Y B0 TH - 12
FBkOBEE L, WIEBRERICELEINE 94 L2D

il

HAMT & oM icRE N,

3. PVILEIc X 5 NWS HEFSHORIEHE

tdotn<, UVARE NWS cllla+ainEd 3
&, HELHREEERTHBRRMSL S0, 08
RHEPVIALEIC & » Tinf 72 2 oA %17, NWS
R ICEE T A I W TR EA .

1) £ NWS o@jli (HADw) B &K UEL v
4 v 2HAMRIRE o & 2 55

EEBAHEIX Fig.1,Table 8icRLTH 3. £,
PVAG2MlcER s ¢ (Fid), 36°CT 1R ®
%, UVREIILNWS (1: 160) MRTHEic6°C1 &
WMEL, 'ic NWS % challenge L7 (Fig. 1.
Exp. 1). &> TcUVRIEIL NWS o (1 : 160) #
RrAuwizo), MataR TS NWS Bl &l
BEELT (107D FigctHBEL, coLIrbBioR
BRiciF@euimLlrocEidns. Bicid, PVs
1o iRUVRIE{L NWS o p icm (MM) THiL
B (LB LrG2MlatRAvi. RTHBEOREE
NWS o & gefli (HADw) RIED & R A Fig. 1,
Exp.1 kRS hTWw3. PVTHIEE, UVAEIL
NWS <l L 1354 (Exp. 1(4) &, K&k
NWS ic k2 4fatk BX TR (Exp. 1. (3)) &
M a4, challenge NWS R4 E i3 5B o MM
mEmiaoxh (Exp.1, (1) £ TRLREES N
fz. COEERCPVAEIc L3 NWS @ikihi L&/

Fig. 1. NWS virus susceptibility in G2 cells treated-with PV and NWS..
Exp. 1 Exp. 2
S0 | 9.0 |
E 3 3
& ( O
=70 I~ 8.0 |- N
= [
= - |- -- Pl
S i
Zs6.0 [ 7.0 F --rp----f |-emmm i
: - I
. [ : i
Sso F H 6.0 |- I_] H N 0
w [ [
a L .
1251‘. tr MM PV (1:1) M PV(1:1) MM HH Nwsuved NNS‘uved MM Nwsuved
2nd tr Mt M NHS g HHS g L+ (1:}R0) (1]5?2; (aery) (Ra289)
(1:160) (1:160) ; 10
(1) (2) (3) (4 (1) (2) (3) (4) (5) (6)
cell treatment
Exp. 1. |pv(:D)....1d_ . NWSuy (1: 160) ... 0D NWS challenge
Exp. 2. |NWSyy(1:100)....0.0 ____PV(1:10) . d_._.. NWS challenge

(M.M. alone (1)~(4) .

MM.+PV10™ (5)(6))
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( NWS @gumEMEEE) (Exp.1, (2)) &.
Ko HomicRiishi, AHRO & 3EELE
~DEE NWS oHAET &i2% 51 (Table 8, Exp.
1), CoEAZORERRELTE,M >2h, KL
xR W sy = v ERLK.

WwicG 2 B o EA S LB A > TR E
%Mzt (Fig.1, Exp.2). BI6UVREILNWS ©
(1 :100) #HTG24mI%36°C | ®aiLEik, PV
(1:10) MKT36°ClBHRALBEL, NWS %
challenge L7#:. ¢ 0#ER. Rigfk NWS ARHEHE
F¥oPVic &k 3EE X, NWS okl (Fig. 1,
Exp.2,(4) »o b, EEK~OELHAM(Table
8. Exp.2) o b2 BHohlih -1, ThHi
e AW UVARIEL NWS oBE»nEw (Exp.
Tl : 16070 icExp.2 Tk 1 ¢ 100) i, FL

MBI WEPVOBEASEM -7 (Exp. 1 TR 1
: 1, Exp.2Tikl :10) 2%, HETHH#EL
PVick 32 DEIERSFVHARE VLY RBREHE L
SELTwWaEELALML. LALIDESM Exp.
2 D&HETFTTE, MMhicPVE (1079 emi 3 &,
Rl knmE@B e F CBgcmE L2 (Fig. 1.
Exp.2, (6)). 2 ZDFA&OPVEHHFIc L5 NWS
ERERMPER 12, NWS BRgME LR & LTl.5 log®
WEi5 42, MMthicPVAIIZ 2 & v 5 ERAEH
LoBEMuMREERLE. LSO Exp.2 OPV
SEERBKREVHORET T, EBBRER~DEE Y 1L
2HAM . Exp.1 0IBA LR ICBIEEE D 3
ZEMTEL (Table8, Exp.2). T#ais Exp. 1,
Exp.2 OEREA2#BA&T 2L, UVAME(L NWS o
Lk 2 HETFHERAPVAEICETEE 2L, NWS

Table 8. Virus yield in culture media of G2 cells treated with

PV and NWS uv

G2 cell treatment at 37°C IChallenged with NWS vyield in culture media of treated cells:

e Tt 2nd live NWS and HA titer/0.5ml (7d) at inoculum dilution of
(for 1d) (for overnight) cultured with -3 -4 -5 -6 -7 (1o—g§;

E*p. 1. . i

PV (1:1) NWS uv (1: 160) M. M. 32 32 ; 8 2| <2

PV (1:1) M. M. M. M. 64 64 8
MM NWS uv(1:160) | MM 32 i <2

M. M. M. M. © M. M. 64 4 | <2
Exp. 2.

NWS uv (1:100) | PV (1:10) M. M. 8 8 4 <2

NWSuv (1:100) | M.M. M. M. 8 16 | 4 <2

NWSuv (1:100) | M. M. M.M. + PV,10-3 16 16 8 2 | <2
MM | PV (1:10) B VA VR - 4] < 2

M. M. M. M. M. M. 32 32 8 <

M. M. M. M. M.M. + PV,103 32 32 16 4

Table 9.

NWS plaque assay in G2 cells treated with PV and NWSuv

G2 cell treatment for overnight

‘; Numbers of plaque(14d) in treated cells~at
! inoculum dilution of

Plaque size (14d)

at 37°C with a mixture of 5.0 55 —6.0 ]av.{lgg).o) mm

NWS uv (1:25) + PV(1:2.5) 31,37 | 22, 25 54 0.2-0.3

NWS uy (1:25) + M. M. 13, 18 5, 8 18 0.1-0.3

MM, + PV (25 | | 68, 77 | 37,41 | 1 | 0.2-1.0
M.M. + M.M . 60, 65 16, 17 181 0.1-0.3
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@ challenge % OMKIKRHEREICPVEMA /2 1

D&, RiEL NWS oBETFSH L0 OBIEHA S
nfh, —BEc IPVIREN EEE G AREL NWS
OHRTH (Gt NWS o) & o o bR
BERTEVZI LS.

2) plaque assay ic &3 H&E

wiz, RiE{k NWS &PVom#E TERcHE % B
HL/EA&% plaque assay &k »TAL. HIBL
UVAREL NWS EPVEAXERBICMABAE (&
ADOEHEBRIZ] : 08&vrl ¢ 5) 5.0mlT, B
BicER L 2-G 241 (50mmiE petri dish) %36°
Cl&AjNE%, NWS % challenge L THHET 5
75y s BAEHBK U, Tabled wwz2hoER %2R
L.

HE75 o 7 8id, ROESBIcH~, PVEHRQ
BT, zofEsmERTT (309/181=1.7) ik
mesoic, UVAREL NWS i & 2 BigiaE T
W, BEFicky (187181=1/10) @b L. L
mLEHS (PV+HUVARE/ NWS ) BE®EQAE T
i3 (54/181=1/3.3) &b, UVRiE(L NWS Hih
MBIcH~3E (54/18=3) fEomiEkRkL 2. »
KT s BEBFETS, RiEL NWS it & 2 8%
T (ERMmED) $ERI1:, PVOREBEHERIC XD
HBRENT, 52EEORENSALNE I ENELH,
ic&nht, OB, s0KES, PVEOQ
BTETHEREASLUACREFLZR G L, -
f-.

z ®

A—flaticsnT, BB 94 VABHOY VR
DM AEET 2ER oWk, Kumagai 5%
&oT, 7yEHNMBicE T3 hog cholera virus
(HCV) B+ Newcastle disease virus (NDV)
DR ABE T 5 END (Exaltation of NDV) B
ROWELIR, HovhHShTVS.

F4 & Polyoma virus(PV) AE#fa< Influ-
enza virus(lV) NWS #o#hs#msns & %
Ficatom?, NWS BMRRCTITRHEO TE XL
Willa (Blzid Hela ® HEp2 MfD ics8WT
i3, s BPVick atlssirBvonlib-7. £l
TIOMETIZ, JREBREOS T & LRSS
RoEh- 1 FEEMEEAEROGL 8L G2
frmv, zolERBAERL. COBRRE, 8BY
NWS Rivik ot % Ll oHAMRIE T, PV K
OFMBELEREIC B sk oEVHAMER L 2 2
LiHERLTVWS. LhLEoRFTic, RE. E

L3l

Bshdv-Th, NWS & HADsoic & 5 Rl .
EELEOHAMRIE L D& . & L A plaque assay
BRI SYREE L, ECAMPVIC L BHH
ERHEAB G 1 B L UG 2 ML, MAOHRFEE,
&0 bit plaque assay I HEHL  agar overlay
BoMBEOKRENLT L S BIFTAC, T ofkisila
fllos#m s, ok EREZL CHRES U
fo. TOBEBRG2MIEL Y Gl AB L b &
ot L LAREEAROG2ZMARBICEY 2
Myxovirus @ plaque assay H@&EshTw3Y
DT, overlay medium HADMEDBERMP 7 5
v 2 Mi~seed T 5MlAEA£ < L, 288 mono-
layer K 2LkI T BaREBARBETL, &
ERICL—-HMA B EMNTEL. T >IZEBS
hi- SR DKM 3. HADsolc & 5 R L35 & L 75
OHAMBRISE &\ 5 plaque assay KE&EFH 3 HE
KHoREN OB -1, TATLUEBIOEE
LBOLNIERME - B oK.
PVEFHFk T | Rt BuE) +5C
Lick-TiBohs NWS o#EERHE 3, Mg
DB EE L b0 RO, R iR REMAR
SEERZHESN L LOBDOMICH>WVWTIE, BIEH
ELWEBbns. & AMBPVEILERE MK 5 KR
EBINLGlIBLUG2Mla%. BEPVICL-T 1
BAET 2L, CoBAcRMhomiae: sEQEL
WOWBH AT, NWS BEMSEFET L. 20
BEHEASHATREVS, ARAICA SHOETE ]
BlOPVULE 4 32 memory HE->TWD Tk
RuhE#EAMENE. LALID memory (3, HE
Bwo (1 2ick? transformation DN XBAKI &
DTl h 1.

> APVIMEG 2 e L - NWS &, E
HG2HM LB L7 NWS LoEEG2MkaE
B sEEEERT LEC A, A—HABZ RS 4
v 7T HPVILE E TR L 2 NWS oA H,
EE@EToORE NWS L o#EuEsEA TV 1.
DT, BIEBLVELDER YAV ANTFEE
A, PVILEIZ NWS @ complete growth cycle
LB METIRRLEEL SN

L LussiilEc L sRFTiR, Thos 250
NWS flic2< B ohd, L L s HAin
BT 2R E—T, REFHEL (ER), HPV
LBV AN R TFEEERLIEEVILRELS
Nt otz Eic NWS BESERAZELTH 3 &
Bbh3d Hela % HEp2 #faTid, PVick % ¥
Rl AA SNV &, Bl permissive 75HH K
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TLOZORRMEBEENVILEEIAHL L, KB
Rizbws helper effect L RELB L LBbN
3. b, RSV & RAV® Moloney sarcoma
virus & Mouse leukemia virus”, & + Adeno
EH# 0 Adeno” #nid, HEHEBOMHEEIEW
<, B TiECOEA coat BAB S $, helper
OEMEFBLRFRIIRBNT LB
7wk 57 helper effect ic &4 phenotypic
mixing tHEWI Lk, Eom< NWS-PV o
recombinant AHBELLE W L&D bBHSHLTSH
%. £/ TNSV & TNV® ASV & Adeno vi-
rus? oIS E DL, Fy A VRIS EEN
RUmM#EFEHIcLd EEMARS T VI bR ST,
helper £ 2—F Do A VADIEBBERO B W £ &
DTEHTY 4V AGBER MBS EICE 3
defective virus @ “satellism” &FRFH TV 3 &
Bc AW &ML THS. £z Adeno virus
& SV40'™, PARA, MAC & Adeno virus'™~®
Iz 5N 3 &5 i, non-permissive 7S iIKITA R
FTEXRVIBAETSH, hov s rzsitESTs &
& v hybridization? % transcapcidation? iz &
> THREAEREICE 2 &V 5 Wb B complementa-
tion? Itk B 6DTH WI &b, WHEMAEMS it
NWS o#ikicPVoRE#oMss shtsvwi s &b
BHoLMLTHAS.

i, EAR U CELPVIE & - I K B NWS
MRS A, WD NWS BEREFICEZ360
TRWI LS, RBEE NWS © assay TS » i
ANht:. assay OFEicoWTId, plague assay
KkoTwisvwoT, EEIcEFRIZEA
i3 %4, PVILEE & RME oI TREE NWS
BAENRENRHE b 0T, REREICX
LB E R —ICEETE LY. £ Thho—#
fEL LT, PVERET 2 Lick-T, G2/
NWS OB 4E#ET 3 & > RETFOBEE S h 27 4
HeEL SN, BUOBELLT, ThET HV]
(Parainfluenza virus 1) % PR8 (Influenza
virus A) 2B s ¢ BREPIcEbHbAL S enhan-
cer'™®  Adeno virus 12 #RBrx g rBR
BHBTELE SN S stimulon™?, NDV, Fowl
plague virus BRyWFREHIcEESh 5 blocker™,
NDV, Herpes simplex virus [ift=1v + )i
RIS CIEEE X h B interferon depressor®?

virus

BEMND S, ZITIhoEFOMB &3 YU
FET, PVHE (Bf) G2l omHi&+E DL

Bit£MA fH, plaque assay THERE{EHE (HE3%)

EHEBHB LR TEND - /2. 12 YHIBYIAER
faic B3 5 HADwfifllSE . HBEP~DEL NWS
OHAMBAIETIZ, »2EREMBYOEEERH L
s, R, BEEHERTOEL IFRENS
L ROWRBH-THEDRVWEVZEZTHSS.

®ic  interferon ORIEABKBEELTL 2 v 4
N2HRORIZ BT, O YA VARELS £ D
w4 MRk 2 interferon OFEE (BEFH O 1
o) 2L Ly, EE &SNt interferon D {EH
(BEFHO1-2) 2HFT 5T Lick-> T, RN
IKIRZEO YA V2R DEEH RS 6 bHohH S
hTw3. Hermodsson®™i3 NDV o BEZEF#:
Parainfluenza virus 3 OEAREIC L 0 iEl & ©
52 &, £ty vEBHED NDV carrier culture
T PIV-3 28R4 2L, NDV oSG E S
f32&, £/ Maeno 5%z Helaws carrier
culture iV T, HL{ Homma 5%i3 HeLaun
carrier culture o8\ T NDV oA E s h
BTEAHELTVSS, Ths3fnbiRoBE%
FhoMibc X 2HEEEORA TS 5. [k,
Diderholm & Dinter™ & Bovine diarrhea
virus & 5 NDV o5 as 45 interferon o fEH
DfEick B L, Toba 5®i3 HCVic & 2 NDV
DR NDV oHZEFEHTO
EfoMElictoE 3L LTS,

ZITHRAZDPVE NWS 0RAZEATHBE, &
&L NWS ik 2G24la interferon B4 12 3%
B ONEH - hs, UVAREL NWS TaillEsh
miaco NWS ofEH s~ iciEls ., Mk
DERTHBHERIFHETH -2, TOLIiT inter-
feron OEESRETELSVOICHEETEB X B &
3H® ¥, actinomycin D METHIID inter-
feron AR % block®™® LT &k hoMlapF
BHEBELHTP whrvEShTED, E )
NWS it &2 HEFB 8% 5< 2T f1 5 intereron
EEOMELTOWEWRTHAHILELIOLNE. Loy
COERIE, UVARE(L NWS %G 2 #BH2i236°C 5 B
RIRE % 2 A& L & L2 B4 interferon
HME & LTways, & LAKRATO interferon
EAEB LU EhOMBANOKIEAT[V LT hid,
ek DIFA  interferon 2RETELL-> 0 &1
YREVDbREFER LWV, bL, 25 THB LT
¥, UVREL NWS BT o  interferon &£ &
RICKVL->TPVTHIlAZLE L T, T0ELE
mED s E (ARTHoMEINEERSE) &
EAFHENE. BohhERERLO L, IS 28

interferon
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ENEBRROFETHZ I LE2BM(BRLTVS. &
fod s KB NWS B APV kT, T o
& 51 interferon AMERIcHIERICBDE bR &
h, MENTEEE b IcEhE, FIAPVTRLE
LTh, B8 NWS offidlomEic kR HE
BTRREVTHAS. LALIDOBATS, HEE
BPIPVERNLES A}, LXEPVOBHE
FoHRIEER KB E 15> T, NWS HEOHE &
WHIRRELEULEZELZON S,

FIROBRTFHOEEE WHBET, B2ov 1
20RO SN B3, MhbHic active
f; 1) 'f 11/1’5::,%%&: LT‘“ 622)%4)‘0)41)' Eﬂﬁﬂﬂ@% 2
DY ANRERIREN @ Y1 1 2Z2UV L HE
low pH, Zz oflflb#PHE L L it &k » TREMLL 2
., Rl s-tdhfoliy, MBI L -
TYANVRNFERELLDT 2 &, £ OMBEIREERE
BN B EHRESNTL RPN LA LPVD
Ba&wci, UVTRIELL Tb % OMFERRIE S
TLEOWILEDOAT, ChETHFROL S
infectious 7 virus it & Z2HET#OEIE (inter-
feron OELEPCEMOMEIE) c L 2WEME L
PIBEERRIILTVS.

PVEIVEDA&H#IE, —F4 DNA B, Fh M
RNA #l&, ChETHESN TV A AL 2DHME
w1 DNA Bih RNA B icRES ATV 3
oitkl, Bu-BoOMEEORTS 3.
BEELEZ 5L, BERTHOREN—IGHRELEDL
NTh, THEERICERLHE LD, PVOFT
&2 HREEIc 5. IbPVYy Yy 7 v oPVE F %
DHLDEDOH, NFEETH L L THRREEALSLE
ELRVWETELATHBEDOM, HWizEZIK&EHN
Zfa» enhancing factor OMEX b DB D H, &
KEQ ORMADBE-TVE. PVy v 7 1 ofEflic
eoxBRMEEAVEH, PVh<y 2 IBIRMA
W THMET 2 BEIcBVWT, viral code it £ 2%
Wiz cell dependent 7% non-viral factor As#
REh, ComEsMIEELCZ T NWS o HaHE
ERFELTHL AT b LT 5. Bic Adeno
virus 12 % B4 s¢ce rBEERHERICEE s
© 3 stimulon EFEFHh Z2HRFH, BEHEEEE C X
T. 7 v FIERMMIc B 3 Kilham rat viruso
MEEESTZO L, LTI oRFOERAR
interferon OEFAMERBR B I LMBHSOTV B
OB oM, hoMBEEERT L LTHESh T
% interferon blocker. enhancer, interferon

_depressor AEEOMMRZIcEV T DA interferon

Ihon

il

DELEEMIEST 28ERKS 2 VDL dRE-> T L

5. T, PVRSr=w 2RI D L 5 1

stimulon BRFHBEL STV 3THE IR £ £

Sh, TORFBFROMBL L THRshTV3.
w 7

B4 IIBER Polyoma virus (PV) cHika % &L
e s Licky, Ric superinfect X7 Influ-
enza virus (IV) QESERE L&, ZLT
CORBIH-OhOMBRICBVWTORITE L%
WELTE L. AEE, & ~EEMIGMER R ORREE
BBRGlIBIUG2MERVWT. PV: 4B5-6
BRick 3 IV : NWS BROMMBBBEROBENEAR
BicoLTRHL, ROBKEEE:.

1. PVick 23303, EBMlaE BRIcb
D#RT2LHkT 20T, PVASHIAI X L T & iE
Fissgie2RE Lz sRELZONLL., LLT
OUBRAREELEICPVCELES S L, NWS o
AR 13 1 BB DB 21 7

2. PVAAB Iz L nishB L S cHMEL
fo NWS 3, ROBMAETHER L NWS kL,
XOBVEHEEL L, REHNFHEVWEEZELI A
fo. UL LFRMBREEMEIRAE ORETA3MR0
BTk, IEMICREFNLEZRIBD LI
1.

3. PVIAEEMRRD & RO~ ORBKE v £ L 2
D assay o5 A BE, PVILEASHMA~D NWS K
BrREsv sl dEI N1,

4. PVILEBMREE, & > NWS BERE(REYE g 12
HEMCZ UL, PVUEic k20 s 2 EOELE &
RiBoHThnnweEZ SN,

5. %448 (UV) RiE/L NWS MEBics3G2#
To interferon OELZHE T E L H » 1258,
NE@BRESTO NWS MEE L CilE s n, 4
REBRTHBORIIBBA LA TH -, oMk
KFpic ks NWS BEmMENT, 5 55 UHPVTH
f2EE LT tickn, BohiclHBIAT
HAEERET LS, BRAORML #PVILE
&3 NWS oiEEmBESR . #E NWS v 1
ZHEEFEEThARELL 9 L 2FIcL 2 HET
BMREPVY v 7 ANEBE LY 2 ERET 5 &5
Zohi.

COMERDICHI D, KiEh b o nEEY L ERM
- BERE KR EEOMELE TS & o,
BpErv LYV HROEREF BB OBERL
7.
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Abstract

In our previous report, we described an enhanced multiplication of Influenza
virus(NWS strain) in some established cell lines pretreated with Polyoma virus(PV,
4B5-6 strain). This -enhancement was considered in terms of an increase of NWS
infectivity (HADy; or PFU) in the PV-treated cells or NWS yield (HAU or PFU) in
culture media of the PV-treated cells after NWS inoculation. Using the most effective
cells, Gl and G2 cells derived from the human giant cell tumor of bone, some
mechanisms involved ‘in this phenomenon were investigated here.

The enhancing phenomenon caused by the PV-treatment of cells disappeared after
following subcultures of the treated cells. Hybrid viruses between PV and NWS
were not found in NWS grown in the PV-treated cells. These mean that any genetical
changes of cells or genetical interactions between both viruses did not occur in
this phenomenon. Furthermore, an increased NWS adsorption on the PV-treated G2
cells or their cellular production of enhancing substances related to NWS multi-
plication was not observed.

On the other hand, a treatment of cells with ultraviolet(UV)-inactivated NWS
(NWS..) clearly made cells resistant to NWS multiplication (an acquisition of cellular
autointerference), while an extracellular production of interferon by this treatment was
scanty. This experimental cellular autointerference was completely recovered when
cells were pretreated with PV before the NWS,, treatment or cultured in the presence
of PV after the treatment with NWS,,. Therefore, the enhanced multiplication of
NWS found here seemed to be due to the recovery by PV from the cellular autointer-
ference, which appeared to occur in the infection with partially inactive NWS particles
possibly contained in inoculum NWS.




