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Polyoma virus @@%HH@.&:‘BHE Influenza virus (NWSHE)
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SIRKEBAREFR 9 4 L 2R EHE (FF : BEHE D)
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(RRFI4OE11H 288 2H)

AR o—iz, FHEEIEBEAEMEESES (1972), B THS X CBI0E R FEETR

b R4 (1970,1973) THRELL.

Frik, chEToREY v, #E Influenza
virus(IV) (NWSHR) o 7R MER B2 3% Rl (HADsx)
LEEHRRDADEE » 14 v 2 ORIMIREE £ @ (HAM)
Mgkt %EE LAY, Polyoma virus (PV)
io&k 3 NWS mEsBRsBEohic L, & OBIME
RPEAATE/A. 2OBR. NWS filL o s 0,
PV Bz k o #lA NWS 2R RE LE -
ROTRBWI &, ThoUBEMTHEL 2 NWS

i, ERRABRRTHBELL O LGEFHILE
Mrwc &, 4 PV EETTIR NWS 0 BR T8
(autointerference) MWEFEIE s B &, Eitl D
B Fiicid interferon OFEERBAL VI &1
EERHM LK. —K, PV fllxvshnig, PV RET
MRaA NWS e ic{@ &8 ic@ <  stimulon %
enhancer Ok 5 NHBEEMBE LELE T 20 TR
15, ho¥AE (UV) RiE(L PV T &IEEIEH H
Frolde, &LAPV yryrathic, TEH Y 1
WA FLUADOEURFHEET 2O fEtE 2HERE L T
X1,

22T, ZoE2HTE, UV ERKEL NWS b
a2» T, NWS oG 2 flaieiEgn ckiEs PV
DE®, PV v v 7ruthoiEHRETFH, PV RTFH
HiorH\viz PV AV 2 EER D
by-product L Oh e & EdulcRF AMA 2. B
TRBMTERM -2 NWS @ plaque assay’ &
FORHER N, BRHESEEILL -.0T, &%
BTRIOHEN NWS B2 HVWL .
BohrERISVTUTBRRTA 2.

Enhanced Multiplication of Influenza Virus (NWS Strain)
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BRI LA W, RMKREEMm (HAU/
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I. NWS oEf

1. s&ighoESE NWS o HA BRIE : Micro
titerdk® Ik - 2o, =7 b ) FRIMIREE £0.4% 1<
L, s ERLC . BERERT NWS o
BEMREZL-T HA fli L7,

2. NWS R & 2 RIMREE HiEmAaR (HAD
%) D EE BRoFE Itk -7, BB, NWS
PHIRCEE L, TCIBMIRES -k, #BEHO
Beflic, REWAKE % EDTA (Ethylenediamine tetra-
acetate) B LU trypsin FHVWTOHE L.
Hanks #& Cor#diilas | de#etk, Mka%1.0x10°%/
ml Fi%%ic Eagle MEM icB# L, hicEEBnD0.5
BTV E S FRIIBRE M/15Y) vBRIEEEHL A
Kk (PBS), pH7.2, &) #MA /. 4°C 2 1
Rik@E®, MRFERABVERL, 1,000/ 2L L3t
UMk X3 5 R IMERGE (HAD) B o
#la% HAD % &L, COBE, MR THEOL
2 @d—8ic SEU LRI T4 570 ) Kic
& Lz bD% HAD Bitias L.

3. Plaque assay ic & Z2EEM (PFU) AlE :

BEE50mm o Petri dish cHEREEL G2
k% Hanks &2 RIz%E#EL . BIEHE (NWSEE)
1.0mHERE L 2. 37°CT IRRARER, BEME %
#T, ®ic Hanks #TéML, £1KR Overlay
medium (OM) 2 EB#%, 5% COrincubator T
°C ictE&E L. 38%1c Neutral Red & ¢
AR OM 2EEBL, BH 5 v 2 %5t L. B
BRA® medium &, B#PDO 75 » 7 ALK E R
BL, CO, BERELLTROMED D EMER L 1.

1 kEEMAmedium : Medium-199 % ik
Eagle MEM o 10f$##8# 10, 0.5M Tris-buffer
(PH7.6) 2, 5% Bovine Plasma Albumin Frac-
tion V (Armour) 2, 1% DEAE Dextran
(Pharmacia) 1, 7.5%RMKFEF + U v LM 2. %8B
7k (3D 33, 2% Special Agar Noble (DIFCO)
50. 28100 % 6 ml/dish Hu k.

% 2REEA medium : Medium-199 % # ik
Eagle MEM o 10f58#EH 10, 7.5%RBK%E + )
2 A 2. 0.2% Neutral Red (DIFCO) 5, #&i@/K
33, 2% Special Agar Noble 50, 2&100% 2
ml/dish FicEBL 1.

CHhSEBAH medium &, M bEAKEM L,
42°C IcRB LM SEVT.

V. 548 (UV) [c&3 NWS 0¥ KEL

AP EE LAk, Br oBEBRHE2TV., ¥R
iElbahsz NWS 2HWI-.

]

o BELERAER, REBTHINETEST
3.

B *

[. NWS B#EICRIZT PV MBx -3 XEFOEK
”

FifYT, PV MO NWS BER 2%k
TRELBRVI LALLM, CORLEICHBEE
BEAVCTERMLEL. 0S50, REROEL S
FRMEBEMEOBELOPES IR, BOEERO
EAMEIcEL LEZX - HOTHE. >TINT
., PV E% - dHEMRE~NOEBORER,
L URBEBEE NWS o plaque assay &5 2
SOHELDBRLTHIE.

3, NWS % moi (multiplicity of infection)
=1.0C.PVILE L 3E£EBLUOHBO 3B OG 2
MR, 37°CT ik RkE s ¥, 8B T
RO %ERT HAD %0ZBN T2 RIE L
fo. Thid, EBIEE Lz NWS OB H %M i

Fig. 1. Hemadsorption of G2 cells caused
by adsorbed NWS virus,
m.0.i.=0.1
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(O) : untreated cells (control),

(@) : cells pretreated with PV(10™"),

(A) : cells inoculated with NWS in the
presence of PV(10™")
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o, BRFBUEITMALIC 3 HAD BLFHET 3
CERBFVTVE. ZofR% Fig 1l wiRLE.

Ih%ia3L, HAD BHfmiaid, SBAh b8
ik 4EETHRD THEL, Lk BRI T3 YER
BlicEmLass, 85~0%0fEL b, IBOMI
FHRZRAOLLEL -1, (BB, TORKET, PV
G2 THMEd, »oREL TS HAD 2 X
BKWILAEEEDTHS).

—%., COERBOREE NWS B850 HA i s
& R (PFU/ml) %@IEL 7z ® A5, Table 1
THbH. BE (HE) §i, 32 HAU/mls & v14.3x 10
PFU/ml %#;k L7 NWS 4, IpfkE®R, HA
s 2R~ 4 HAU , BRZfi31.8~2.1x10* PFU
ZRTREE NWS 450, RBHEE I cREOCOE
EnELrRBLBLM-/. Lo Fig. 1, Table
1D 2->0ERNPS, PV AEEEd#kER. G2
MM~ D NWS BB IcRALBERBL VA S, 0
i, BEPOBREFBEICERICEERLLC &1
BAETHAD. :

I. PV ®£ETo NWS RO EMEA

FIERPLIk NWS M@ Ro4s >hic PV 4
BEREDI L, EROBRE CEEET, LrsRS
BLFELh-7: PV ERET (NWS #E%o MM o
I PV 28%83%) tvrAkitrEsLTHL., K
ToERB TN,

FF. 2>T NWS B (BL) R0BEM a8 %
T. PV HET B35 NWS 0RA % 5 R 1 8
L. 201», NWS ofifaNEBEORM TS %
EE@iEo HAD % &, B&BD~0EE NWS K
HEBZRIERKD HA E2AELL. COERT
i, NWS © moi # 1.0, 0.1, 0.01, 0.001 o
4B¥PEIcE A T, (NWS TR/ oBlanR L
BRI ET- 0. 37°C 3BSMAME |, MM (PV (107

119

KELLDEEZRVLDNAOD) Ith i, Lk
1265 F8 & T 13 3 Wil , 1208 RALARS 12 1 28 R 45 7 2 86 )
TTHELL. 2081 Fig.2 KWRLTH5.

moi=1.0T2, #iMa HAD %o## s, HEKT
~DEH NWS o HA Mo#E s, NWS & LI
B % Tk, PV 2MARVWHBOEHBLL AP >
BWEERLA. COBHIHOATEVD, BEE
NWS BHcBfdT 2BOERTE (moi MEviE
MW & PV HBIKEEn3ETD interferon @
HREMAS. NWS #ERH ok, PV ik 218588
BHMRE Oz -vhbLakky, LLLUEMNS, 36
BeRLIg Tz, HAD %6 HA fis PV EET 0K
METELL B, ERERINTE PV 8RR %2R
FTIRES 1.

moi 0.1 F i3 &, R EmMia 2R+ HAD
%id, 12 ETid IBLELRILTH- fod. 24
ERILIBO PV B4 (B B, SEBE Lo
SWEERL, FELVESRHE L., Thidmoi=
0.10MBB BT Iz, | BURIE (HI2RREDM%, %
36EMR, R 2 BigRE (B L VWERHERRIL) AR S
t, HAD %oimizn Tiivas, 488RB I £ 5
PCERRC L 2R E 0 . HAD %0 & 4
Croicke~, PV BB TR, FhssBic24ifE B
KBELIEABHKLTWS., #-TC., PVEETFTT
2, NWS o | Bishiins, stiREic e ~H240% 4G 48
Th, BREMCRDBOBBEABShTE L.

C ORI, moi £Fic0.01. 0.00Lic FFTH £
CEBT, 2oERER3g~R1 54, HAD %,
HA oz, BicBELii-1:.

s, MR, PV RMmRLE S, Ml HAD %
M20~30%Ll Eicts » T, & 35— EEREAKRIED T
EZEDO HA EoBHichsitd5H%E, PV
BEELSHIENEE NWS OB H 248 1@ L

Table 1. Assay of NWS virus before and after adsorption on G2
cells pre-treated or co-existed with Polyoma virus

e N NWS virus

G2 cells before adsorption after adsorption (3hrs.,36C)

HAU/ml | PFU/ml | HAU/ml | PFU/ml

untreated (control) 32 4.3X108 <2 1.8X10°
Il)xéleéglreated with PV (10} for 39 4.3%10° <3 2. 1% 10°
in the presence of PV (10°) 32 4.3X108 4 —
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TWRELRBEZED 1.

. UVREERELL NWS ORMIcRIFT PV

OXE

Z0&3i2, moi M0.10EE, NWS #5E o @ 72
iz second stage BSHEL, £ Co¥EHMA PV
BMOBLWHBBETEVWI L2V Tk, HE®
first stage cBbhsv 4 rzodic, RELHE
RESRTFHE—BEEh, Chick2@BERERTS
DERTERVMEEZ S, BcHif’ T~ 1
iz, UV E2RE{ NWS ciifasaiiE 4 3
L, MKEHEERTEHBEL, ZokTEEBEs L
NWS o#fEizm{MEls nizh, PV 2 LEsE3
&, CoBENH (BRTH) A CEE (D)
Eht. 22T, NWS 2 ATH UV T—8ARE
fbL. ¥ ERFE®D mixture v f L2 ELTDHE
Bic, PV infilts 2B A 54 2 o0 TR %
mz . ;

1. UV ¥FRENL NWS © moi & ORI,

4.0x10" PFU/ml> NWS % 10~30 UV BE&f L
TEREL, (107'~10"%) (wHRL, moi #h 2

N

T2 EERLE s ¥, PV EEOEET, KRif
4{B%IcA SN 2 HAD %% & L. (Fig.
3). ZOMER, REHNE (0%) s4»,UV Bat
DN T & REYA KIS 2R$ HAD %z, PV (1070
MBEOL S, #E NWS 0B (moi o) om
ficiasd, HicERMBELIVEVELRLE. ch
SHMBDER, #E NWS 0EZBKR. (Emoi) T & v
HEZvont. —F, BHER (Bmoi) o &
CAHATHR, LOBOBETEE*ZITWELH, PV
ik 5 HAD %oies, Bl (AR Fi6E
#B) BRE, B moi it~ ERSDEM I, R/
LS, KDBOARFH R, UV BRESEC 2 21RH
Ficio, T, UV BEIHD NWS o (107")
MR (8 moi ) s, BB HAD %l & L TikE
bEVE (32%) #RL. ths UV EREL
NWS o{& moi #ER, PV 2L ZHTHEL
i, Fig 2iTRL-RBEH NWS o3& Elmn ¢
ULTwatnz Ly,

BURGEE L fchs, R 4ABBRORBIRICEESNT
C5NWS O HA fliokk#csd, PV 3181 Fig. 3

Fig. 2. Effect of the presence of Polyoma virus on the kinetical
multiplication of NWS in G2 cells infected with a different

m.o.i. of NWS
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(O) : maintained with MM alone (control),
(@) : maintained with MM containing PV(10™).
(———):cell HAD %, (~----

--=-) :+ HAU in culture media
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CBHTHUL s — v TEBONf., FHhHIOD
Fig. 3R L2 R T, BRgt 4 BROERIK~EE &
i NWS oiffi# plaque assay TR»H 7z D
MFig.dThs. Z>Tbh, ki HAD % (Fig. 3)
®» HA it 2 EROKERY,  moi 0L AT
HickEnuzthi-tBontk.

2. #®E NWS o UV RiE(LE (UVEEERE)

L DRALR

Wiz, BiJEDO mol L AELERL T, 4BRE
(10°*~10"%) MWL NWS i, Fig.h o T &

<. 10~30% UV BHt %570, ¥RNEEE 0ME &

n, PV #EEBRHFLAL. 2055, HEHE moi
(0.1) && moi (0.000) o&ERDAHEFig. b iR
L. )

RE 4 Bk ORI 2R+ HAD % (Fig.
5. 1), fho moi Td UV BE AR ¢
EohEBIcET L, NWS Rt o RiEILA A 5 h

121

2. L,L, ToBA, PV BmnEir, RKiEkot A
2 (UVEBS oK) NWS offhod moi 80T
&, HAD %D 10~100f&EWEIEH A St [BH O
HRW, PV EEE - 3EFEEORR I BEICER K
ICEEHR xh3 NWS o plaque assay (PFUGI
E) cb@EHon(Fig. 5 2). 2O&E moi(0.1)
EEROELE NWS o assay wBWT, kKBS
(0F) NWS ok a1 Vv AEEESIWEHO &
D&, PVoFEIASY, B PFU LB
HIALHhTREWL., 825K, NWS dhicBR T %
L VEL BT RECIERERRFRE L > 1220 T
BbAHrHILEZOND. filNICE L, TOERBRIIBWT
LRI F—0R., HbEREL NWS o &
Z2HEFHO PV ick 5 mE 4, NWS oHEM
moi T RELOELE (BitEHoREVWE). X vl
HioRantk.

Fig. 3. Effect of the presence of Polyoma virus on HAD of G2
cells infected with partially UV-irradiated NWS virus.
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DILUTION OF UV-IRRADIATED NWS_FOR INFECTION

NWS (before UV-irradiation) : 4.0x 10" PFU/ml

(O) : control cells without PV,

(@) : cells infected in the presence of PV(1072)
Cell HAD ' % was determined at 4 days after NWS infection.
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IV. NWS #5575 PV U T D%
.

Wic, TOLS51 PV uMic k2 NWS s
B, EHY Yy TVOET, FOBEBRL M RFEM
‘Rt Bl—o PV # v 7 (128HAU) % (107'~10-5)
KWLt (PVRE moi 2ZAT), BA0%K
#THIlaic 52, NWS B 4 Bk o iR 2
%#/md HAD %%4#% (Fig.6., 1). #la% 1 B&i
B L B (107) MR T, #iFkicin 7218
Al (107) BRTHE LSV NWS M ®R 4+ R
L. #h®Eh (107D, (107 BRzTHEHTH -
. CoMRI, PV E UV TRELLTH, o
AN 2RTFO—HEErE y PROKRTREL TR
%, HA %32 HAU BT &€ o3 YRAKICE
FLTu. choifammki L Tit, sy
b—#B3 7 b, HAD BHRIE &V 5 & DR L Hik
Tb, INICHBERTE.

R4 Col~6FERED PV 4 72K 4K

Fig. 4.

A

RLcRFRicmA, MERELF L, £95 HAD
%TcHB Lz (Fig.6, 2). Tho®y Y 7A0
HA ffiid, @hsERIERCHLIABL LTV
»i, NWS #admEn i, 6ERFob 02 R %,
I~3EMRETCOERABEEL TV, Th&b, &
HRFE 94 VAKMFERF L bEETHEDREN
boLBEbLNB. £/, PVRE~v zKRME%E
glycin buffer # &t borate buffer TEE305
WME%HH LB PV 4 v 7P (s p#tii PV
WFeZEZohns) #HVWaE, glycin buffer
M (SHAU) o (107) MR EHERL
A, borate buffer fith#k (32HAU) iz, &H
BRHEsShLEh -7,

V. NWS i@iaEuD PV SR,

1. Pox virus & o H#&

TD&kH1s NWS HEMEEEHERS, RLT PV %
KM ESbizonT, FRE® DNA B o 4 4 2 -
Cow pox virus (CPV) % PV :EILEHET=o 2

Effect of the presence of Polyoma virus on NWS yield

in culture media of G2 cells infected with partially

UV-irradiated NWS virus
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DILUTION OF UV-IRRADIATED NWS FOR VIRUS PRODUCTION IN CULTURE MEDIA

NWS (before UV-irradiation) : 4.0x 10" PFU/ml
(O) : control cells without PV,
(@) : cells infected in the presence of PV(10™%)
NWS yield in culture media was measured at 4 days after NWS infection
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R EEE (ME) MRS s # L 2 b
DioWTHELE., MRk, B—&4 0 REME
k&g CMuw % BV 7.

¥, B U7 A4S 1IREE medium dric,
0™ wEml . EmtEo NWS o735 »
s¥E100E4 2L, BERBAVWTEL PV (4B5 -
6) TI132~139, FHwcAluwi PV SETH126i
#Mmhsshtz. LrL, CPV £ CMue 2MA T
b, 99~103& 2 Efbidtad» -1 (Table 2, 1).

—%, NWS @k, WiaoMsmkic PV, CPV,
CMue % (107 2oz, IHEREL, ZoORE®
WwhicEE SN T 5 NWS o PFU fi% & -0 n
(Table 2. 2) T&» 5. FEkic. RN RHER
BEg~HE+ 2 NWS o PFU%100&£4 5% & . PV
(4B5—6) TiRIBLHERENLTVWEDIZ, CMue

Fig. 5.

BINT@T9, CPV HRnoEz2le, #ic NWS
M oMmE (CPV itk 5 NWS olEFsE) 245 5
hiz. Thohd, NWS EER#EIE, PV B0
bOLEZONE.,

2. PV hfnog %,

EITRIC, COLSB PV HrrLrichEg LR
bh s NWS mRshkEss, L PV Ml T PV &
FEHEMLABAES Ao WTRH L. Ch
BEIEPB LU Fig.6, DoEBT, UV RiEk PV
bEWTHBIEMRENT, ZEDO PV 47 A0
boiEHE, Dl LbiE PVRFAS TR S,
B THBCENFESREDSTHS. 22T, PV,
(256HAU) 1 &Bic. /108 0 IEEYLHL PV £ 5% g M
7% (20.480 HAI unit/ml) £f0%. 37°C 1 BsRSchfn
L# (HA in 553 L RAPRIBRILT 2RHETH

Effect of the presence of Polyoma virus on the assay of

kinetical inactivation of NWS by UV-irradiation

CELL HAD %
100 1) CELL HAD %

50

MOI

PFU/mI(T0gq,)
o ral

NWS YIELD
2) NWS YIELD

UV-1RRADIATION TIME(seconds) OF NWS INFECTED

1) cell HAD % at 4 days after NWS infection
2) PFU of NWS produced in culture media at 4 days after NWS

infection

(O) : NWS inoculum=4.0x10° PFU/ml (m.0.i.=0.1)
(@ : NWS inoculum=4.0x10* PFU/ml (m.0.i.=0.001)

(—):
(rmmemmememens ) : control without PV

in the presence of PV(107%),



124 N

3). 0%, PV-HIEEAKD O PV » (1072
1155 & 5 B medium 1A B E W 3BT,
i 0 PV 4 >v 70D NWS #MES®EN % 4 /.5t
Buciz, PV (107, #7- @t PV @ (10°%) &

IEE medium 2\ 7o,
N5 NWS v 7LE2BAVWTIT- JE0ER

N

5, PV 3y 2Lt oEHEFE, PV REFZO LD
&b, LA PV & ME #ificRgE L2 &ic &
S THEULMBRAOS % product THB I LS
R E Nt :
VI. PV o7 icEi33d NWS 5 MeED &
£-—ME#lan PV Bmiis &y 7L 0

H.

FRoTEL, PV vy 7adio NWS B 58 1 o
EWETF I, PV BT, PVRFAPRILTLA B
BEL, »> Figbicaoha TEKEBEBETYE T 3
BRETH 1. #->T, PV RFLUAD PV KRG
ME @fad by-product OF[EEHAEZ Sl D

R, Table 3iRanT0s. ERMO b DI
RB&ehz75 522100845 &, 4@ PV MEERM
TRT~115 (E£1598), PV (107Y) &M T1l41~170
(E160), PV thfl+ v 7 ARMT140~153 (F 1
148) &1, PV HFohf0k b7s s NWS BEGE B o
EHIESRET S LOHESRL. COBRYL

Fig. 6. Characteristics of Polyoma virus required for the enhancement

of NWS virus multiplication. NWS (inoculum) : m.o0.i.=0.01
CELL HAD % CELL HAD %
1) METHODS OF TREATMENT 2) COMPARISON AHGNG VARIOUS SAMPLES
- 9 [
[ Q
A\
80 [~ -
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® [¢]
~ A 70 7 .
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- [ ]
A 50 | A
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DILUTION OF PV SAMPLES FOR CELL TREATMENT etc.

1) Various methods of treatment of G2 cells with PV samples
(O) : pretreated with PV(128 HAU), for 1 day

(@ : maintained with PV (128 HAU)

(A) : maintained with PV ‘irradiated by UV(128 HAU),

(A) : maintai_ned with PV partially removed by adsorption on GRC /32 HAU)
2) Comparison among various samples added to maintenance medium
(O) : PV-6T (1,024 HAU(at harvested time) 256 HAU (at test time)).

(@) : PV-69 (128 HAU 32 HAU),

(O : PV-64 ( 64 HAU 16 HAU),

(A) : PV extracted with glycin buffer (8 HAU),

(A) : PV extracted with borate buffer (32 HAU)

Cell HAD % was measured at 4 days after NWS infection.
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T, bLESIELELTHE, ZOEER, PV Bk o0
BETR-Twahblhnw, 22T, PV BEt#%
RZBMBICER LY PV 4y 7LV OHERE 21T -
1.

+ 7 NE LTI, PV (4096HAU) #ME#f <
BEL, BR28% (I BLUvl08% (BH) i«
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PV, PV wa&H8). .

#® HA iz, PV #32HAU, PViu#s2048HAU
&, mEOBICIIbEDESSE SN MBI,
BfroMES0REE 2 BB OEEBRCM of ME.)
2HAWE. Tho PV vy 7roiiticid, NWS
2 PV ® moi , Eic NWS Rifrgo B L ic &

BRLEZ220 PV v 7Zrsfuvt

Table 2.

(g hn

multiplication of NWS in G2 cells

Polyoma virus specificity for the induction of enhanced

}71) NWS diluted and overlayed Exp.1 ) Exp.2 )
with medium containing plaque numbers(ratio) |plaque numers(ratio)
None 95  (100) 139 (100)
PV (4B5-6) 10-3 125 (132) 193 (139)
PV (SE) 10-3 / / - 176 (126)
CPVME 10-3 98 (103) 137 ( 99)
CM mE + 10-3 - 97 (102) 141 (101)
2) I1:Ir\e75gesné)erociifuction # in the PFU/ml (ratio)
None 28X10° (100)
PV (4B5-6) 1()‘3’ 50X 10° (178)
CPVMmE 10-3 6X10° (21)
CM me + 10-3 22X10° ( 79)

« Harvested at 10 days after inoculation of CPV with the same con-
ditions for PV growth in mouse embryo cells,
CPV (Cowpox virus) : 1.0x 10° PFU/ml in VERO cells
+ Culture media of mouse embryo cells as control to PV or CPV
# Culture media harvested at 4 days after NWS inoculation

Table 3.

activity for NWS multiplication

,

Effect of Polyoma virus neutralization on its enhancing

overlay medium containig

plaque numbers of NWS virus inoculated to
G2 cells and their ratios

Exp.3.NWS-Di4

Exp. 1. NWS-D |Exp. 2. NWS-D4
none (control) 61 (100) 93 (100) 199 (100)
antiPV(10Y) | 56 (92) | 107 (115) | 177 (87)
PV (10 104 (170) 157 (169) 280 (141)
PV (109 + anti-PV (103) * 93 (152) 142 (153) 278 (140)

*  Anti-PV serum : 20,480 HAI unit/ml,
neutral ization for 1 hour 37°C

PV : 256 HA unit/ml,

p, EREDICESESN S NWS © HA Hi0RE
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BELICRRBILE2EBICAN, ROBFHEIEL-
7. B, NWS % moi =0.001T#ELA-G24
OHFFKEIC, & PV v 7%k (107'~107Y) il
LTHEEBL, BHRSHELENMS, H28-> THBK
ZHL, #0 HAU & PFU 2RI LK.
1. PVu, PViw v 7O EHBE (PV © moi
L DBR)

(107", 1072, 107 w®MHK L 220 PV 4 v 7
VOBELETT, ERkhicH@ELE: NWS o PFU
%, BE®IHE AHEICAE L ERE%Fie 7. 1)
RLE., Ch3aR2E.PVa, PVikfind, (107D
BRENTRLE NWS HEESHRERL
fz. PVudPViuo LTz, HA O E WPV a4 v
FLOEH, HA lHOBEVPViust Y 7V kD Eic
WIS R A5 A, 2, B CM of MEy
DEWMiE, EBRMEFERRICH~ETEWVEEZRL

Fig. 7.

il

fo (BURIZER) 5, BRI LA BB ROEH 3D
<, BERETR -1, B YEROMER I, NW.S
EEIA: 4Rk EKo HAU RETHLEHEE
Ehi (Ridh).
2. NWS EXoBANE/LIcRIZTPVY, PV
m (10 o,

Wiz, ThoPVy oy 7%t (107D ww@immL 8
BHBRCEESh2BE0ONWS%E, BRUE(PFU)
LOBEL: (Fig.7, 2). v 7L 0o¥EBHNE
2, WBDO CM of MEu MRINT A HE % ik 12 /&
RESRSALGVREER I ~28 cHIcERBcHD
. %m¢3~4 BETHWi., Lhd, PVa &
PViu 2842 &, PVu B | BRE RS % H
Bx+, 3B%£T PFU Ho#M10~1005Eb0 - 12
INERFEIRISEERY, HREPO HA T o8
BIhhkoll, fiHoERE2(EALTH-» 1 (K

Comparative enhancing activity of PVx and PV samples

for NWS vyield in culture media of G2 cells infected with

NWS (m.o.i.=0.001)

PFU/m1
(Togyq)

1) NWS YIELD RELATED TO PV DILUTION

IOf] -2
DILUTION OF PV SAMPLES CONTAINED
IN CULTURE MEDIA(MM)

PFU/m]

(Iogm)
® 2) NWS YIELD AT 1-4 DAYS
7.0}k ‘
6.0 |
o)
5.0F
4.0}
3.0}
2.0F d
1072
A 2 L L
1 2 3 4

DAYS AT 37°C AFTER NWS INFECTION

1) NWS virus yield at 3 and 4 days after NWS infection in the

presence

of PVy (32 HAU) (@), PV (2,048 HAU) (O) and CM of

MEx (A) diluted from 107" to 107 respectively
2) NWS virus yield at 1-4 days after NWS infection in the pre-
sence of PV (32HAU) (@), PV (2,048 HAU) (O) and CM of MEy

(A) diluted to 107 respectively
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1388).

ML T, PV R FicH#Bi+ 5 HA fiofEV PV
+ Y7 VDEHN, HA lHrEw PViu ¥ 70 kD
FRALSHMBHBEER LA LG, PR, BHEERTH
PV HF 2060 TRV EEEKRL, PIEROE
BLbL<—HLTVS.

VI.PV 407 N0G2 MEEMEFICIRIZITE

.

—F, c0kH1 PV +v 7 ik, NWS BB
BiETH G 2MOMMOME CIFE A RE L.,
Z R, NWS MEERsEEoTREVWNEE
AT, KEBRLHEL ;. WRKAE IR, B—&E
D30mmi® Petri dish 3O E=EHL TKRD,
HEEIZ5% CO, BET, BKXBRIEBATN - 12,

PVy % (1070 cipats &k (GMicimA . 1.4 %
10° cells/dish (2ml) AOHRLAEEETBEE T
»G 2 MRt % Fig.8, 1) wRlk.Ih %

127

EEMEEBRLEEOZRIRub - . KRiIZ4.0X
10° cells/dish (2ml) THERMEREETV, 3BE
122.1x10%dish &L E AT, PVu & CM
of MEw DIRHDX 11 HEFFIE & SEARI0 4 #5 i 1= 32 A
L, BlfﬁS BFEﬁ%ﬁ%tgﬁ’Eﬁﬂ I (Fig.8 , 2 ) .@
W, s BRI EES, PV O NWS ~o%
BrasBcfibhT0s. LALEAS, JOER
Tb, PVu 8&0 CM of MEw OFRNNMER 2, 4
¥ om, SlaEEoksE. £/0oMBE A Ra#na
Mo AREHOBRE S IMoEZELRBHLILRT
XUtk ®oT, ThoDERMS, PV 47
WG 2 IR o Rl i 32 BRE T, > R
Eh PV MBHMEBEORETRBWILHE LA LN
- 1.

V. NWS §5ifiaEwIcETS PV 47

MBIZONT—EERAFOMK.
ROEBT, L0BHWEHEEZRLI PVu 47 L

BBHE, PVy BLOHBDO CM of MEw i, 22X L LAV, zolRKORFTE2IT-. £01
Fig. 8. Effect of Polyoma virus sample on 1) the growth or 2)
the maintenance of G2 cells
3.0 —3
R 1) GROWTH WITH (GM+SAMPLES) 6.0 | 2) MAINTENANCE WITH o
(MM+SAMPLES) [
= - /)
ZaN 9
AN /e
p 0 /
2.0 | / 4.0 =
= o
— '/
=] L L
210 | ,8 2.0 | ®
(&} r/
o~ / /
o ,/
g 4 - @
& /
= D @/ 1072 in Gn 0‘”—/2:4“{ 1072 in MM
2 - e —
0o 3 5 7 01 3 5 7

DAYS AT 37°C AFTER SEEDING

1) PVy (32 HAU) (@) or CM of MEy {O) samples were supplemented
to growth medium (GM) at 107 and medium changed every day
with "GM containing each samples.
2) G2 cells grown with GM for 3 days were maintained with
maintenance medium (MM) containing PV (32 HAU) (107 (@) or

CM of MEu (1073 (O) for following 5 days. Medium changed every
day with MM containing each samples.
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%, Table 4, 5, BRTLHIBVEZFEONIE A1
L7k, NWS Rk o imc, tBoRLE
#yFNERLEL (107D wilkml . NWS R 2
Bl 3B®, 28D Petri dish K oREL 72
BERMER~OESE NWS o HAU & PFU % #IE

)

Fig.6lcimahtz:ZEl, o PV v 7o
EHRTREBRECRILEETH-1/2. 22T, 56°
C304 6 L U100°CI0mBIc & 2RIEDFEE A 1.
M ZET, PVy HE D HA i3, 56°C309f0
BTRESHE, - 1248, 100°CL0R B TIEHE L

L., BraEu@esLlt, CM of MEs ot fe. —7H, BEIEH, 56°C0D TR, B KRES
Haigobnd, SEBERELTERALL. &HRE . BERET 54, 100°C103 Tide Bk L .
Table 4, 5. 6icRL . 2. PH2.0wicxt 34EHitE

1. #ics aiEmd (REH) PVy 0.5mlic 1N HCl %0.0llmbmApH 2.0&

Table 4. Effect of various treatments of PV, sample on its enhancing
activity for NWS multiplication in G2 cells

Ratio of NWS yield ** in culture media to control
Treatment of PV 2q one at 2days(after NWS inoculation) at 3 days
sample (HAU/ml) (HAU/m) | (log PFU/ml)| (HAU/ml) |(log PFU/ml)
none (32) | >8 (16) | 147 (5.3) | 8 (256) | 47 (6.9)
s {155 S @7t el e
pH 2.0 for overnight at 4C (16) >2 (4) 50 (4.9) 4 (128) 24 (6.6)
ultraviolet irradiation (32) > 2 (4) 62 (4.9) 8 (256) 33 (6.7)
gia?:czation with PBS for overnight (16) >4 (8) 57 (4.9) 8 (256) 10 (6.2)
neutralization with anti PV serum (<2) > 2 (4) 53 (4.9) 4 (128) 34 (6.7)
absorption on GRC (16) | > 8 (16) 60 (4.9) 8 (256) 37 (6.8)
eluﬁon from absorbed GRC (4) 1 (<2) 1 (3.2) 1 (32) 1 (5.4)
cultux(’gor:tflz_gila; of ME cells v 1 (@) 1 (3.2) 1 (32) 1 (5.2)

* Treated PV samples or culture media of ME cells were added
to maintainance medium at 1077

NWS virus produced in culture media of NWS-infected G2
cells in the presence of each samples treated.

Table 5. NWS virus growth enhancing activity of supernatant of

PV. sample centrifuged at 105.000g for 2 hours

- . Ratios of NWS * yield in cultﬁl:er 7medi;; té Er(;riltro] ones|
sampl;s added to maintenance medium at 2 days (after NWS inoculation) at 3 days
at 10 — S — —
(HAU/m1]) (HAU/ml) {(logPFU/ml) | (HAU/ml) |(log PFU/ml)
original (32) >4 (16) 74 (5.4) 8 (512) 8.9 (7.2)
PV
supernatant (<2) >4 (16) | 80 (5.5) | 8 (512) 10.7 (7.3)
original (control) / 1 (<4) | 1.0 (3.6)| 1 (64) | 1.0 (6.3)
CM. of ME.
supernatant / 1 (<4) 1.0 (3.7) 1 ( 64) 1.0 (6.3)

* NWS virus produced in culture media of NWS-infected G2 cells
in the presence of each samples
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Table 6. Effect of trypsin treatment of PV samples on their enhancing
activities for NWS multiplication

: NWS yield in culture media of G2 cells at 3 days

PV samples added to after NWS inoculation in the presence of Reduction (%)
mainteglance medium at Untreate& PV samples rypsin-treated PV samples gf'ezgr}gténotfhe

10 HAU/ml | PEU/mL pay/m | PED/ml PV sample
PV24 (original) 128 : 214 32 17 92
PV24 (supematant) * 128 240 16 10 96
CM of ME (original) 32 29 32 25 14
CM of ME (supernatant) 32 35 32 26 13
PV1pd 32 45 32 33 27
PV-67 256 309 16 15 95
none (control) 32 35 (32) ** (40) ** (+11)**

+ Supernatant after centrifugation for 2 hours at 105,000g
x » In the presence of trypsin and trypsin inhibitor used for treatment

L, 4°CT 1% KE#%®, LN NaOH 0.005ml&7.5%
NaHCO; 0.013ml%&fmA, pH7.6icd &Lk, 2@
MEizkp PV o HA Mgkl MaEtes &
ZFU2ETF Lk, S (CM of MEw) iclh~xh
i, RESOE®ERLLE.

3. BB a IR,

- I, Fig.6 T, T ORI s ni-h, plaque
assay (L AWEEAET-. UV 12 245MIRBE L
TEBIH L7, HA il %IES b FRA ETHE
T, BIHOEROE L aBEM T S,

4. ERoRE )
PVy 0.5ml% o752 -7t Ah, PBS
(pH7.2) 300mleAK e LT, 4°CT1REHR %17
W, Z0BERNEEMEIE L. Co@rT. HA @
BER LA, MBERRTBEBREL, SIFLRSH
-tz .

5. Wiz & 2P ORE

Table 3T, dif0i3ERIEH ICRERL W12 2 L HEH
ShicEn, MEENYHORNEPV 2H L,
Table 3 &9 sRBEIZHFETOEBED1-HIT- 1.
hfoA:id Table 3ic/RLtcHkER—THB. 20D
R, dfk HA 75 < - 72h8, BEoRiE # Al
LRI ERBEL TV,

6. PVEFoere ., rROIREEREERE L U
ENE 0B LI PV o & 2185875 H:.
CORE & —HFig. 6 TIT-748, HRMEBLL .
RuBEH®ATRT PV vV 7L TORED DBV

BEF INE L.

fT-7. PV 0.5mlicEFiE e v e + RIMER % K5
(10%) wwmz, 4°ClEKBHROELLEE PV
M ZRINOEESR, PV o HA
i m L ehs, HMEERCKRIUERE S, - 1.
D PV BkEFE ATy bRMIKRAX Hanks i# T 2
El% 4%, 1/10Bo Eagle MEM %Mm%, 37°C<
48[ PV #H TV, 20o@OEEEER PV &
L. Co4+ v 7o HA iz, 4 HAU &EH -
e, ZoMEERIIE RBashish-k., ok
B3 BEEYy Itz FELEED PV o
ETEBHASEL D - 4, BHEFRGLAEL
v MRMBRICBBRE LS, ®-> THEE PV 4 v 7
VPGB FNTIHWIEERTHBEBR N
1.

7. HEL okH
CHhETORS>HORERDS S, Kic PV @ HA
fli & HEREMES M LW E (PVe & PVige @
B ohFAROFME &b S KIEHRTF L, PV
HFZOLDTREL, GLAZNIADHLDTH S
AR R A BN TE L., £ST, PV v 7
b PV T 472 icBR{ENT, 105,000g 2 B
MoERRELTV, 20 L (Sup) wowTH
WG R S 7. ERIE. Table5icRL 7.
COEELT, PVu oHAMIZ2HEE L. PV
FEBYEL2IBRIENTE L, CoMBIciE,
CM of MEx oEEOHBLLFELZHV., £h¥h
BEORROMEY » 7 VECHBE L. 3EOER
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LR YBEILEBRTH - 1208, REME Tableb i
Al FEO NWS HiEmiEk, Sig 7 -4
OffhicBWT S, Eic PVu Sup w#@poh, b
SHEBLA L OB IETFLR L (PFU ikt
T4 580, 8.9 510.7&, BLED Sup THE
DTRHIPBEIELL B -72). TOLHINERE, X
BicHw/i CM of MEx @ Sup iciz £ < #B» 5
hishotk., ChoofER,2»os, BEHEERFOER
3, PVRIFHE L0 &, PVRE ~ » 2 I3 RMEKD Hs i
H92 by-product THBEIEMHBEICHBE N -
1.

8. rY U yMEIck AHE
KEPVy v 7o (107) MK0.2mlic trypsin
(2 X crystalline , Sigma ) 200ug/mi, 0.2ml
MA, 37°C | Befiife@&E#% , B|ic trypsin inhibitor
(Soybean, Sigma) 150g/ml, 0.3 ml /X TR
IE&1E®», <o mixture 0.7Tml%#EHEEK 2 mlt
KEC LS RBEMULTAVW:. COoRHET PV + v
TLORKREBE IR (100D Thh, gLt V7 vo
EHRESME s T s, BB, PVYy v 7
XS4 3 CM of MExw 2R+ Y 7 v v ILE
L. Tho vy 7y YLERIROE S v 7L OHRN
BETT, 3ABOKPICELE s h 5 NWS oHA
it & OBl (PFU) 2HEL/-DA, Table 6 T
»5.

MY Z Y vRBIc XD, PV, PVuSupd b4t iE i
3. LB/ T i) (92~96% D) Li-
Diz, CM of MEw 8L U%ZDSup, Hicb & b &
BRiEH 03 OPVinTORD I, 10~30%iciE £ b .
BRELABEA UL -, R4 CORETREY
DH5NTPV-6T(196TEMER) &, PVuud &K & E L
KBBORDERLE., B, WEBICAWE tryp-
sin, trypsin_inhibitor HEOEHE L2882,
ROTLCHEBUEEE A 1. chb kY,
ERRFOEER, Y1 AN FLUAD LY 7o VK
ZHOEATHEEEL LN,

x %®

Polyoma virus (PV)O&E#E b L { 3ME T, Influ-
enza virus : NWS HoOBRAREREI NS 2 &
3, BichiE P T oo TH > b, T T
2 ORELBEHRTFORE>WTORHEERA S /.
COREREDE LHIRE LT, PVick niila~o
NWS o REHMEEhizohE Shic>o0WTik, B
ICREE NWS © HADy assay BEM SBESH
#0435, B plaque assay i, R ETRT

M

HAD %&is ik, KoiEHIcHERTE .
BT, BRERBICENKVWEST 2L, 20RO
MBETRESTHA5h. 22T, REEshE
BEERORLMIAK2RT HAD %0 WM HES %
A5E, moi=1.005%L7% 1 B4 (one-step or
single cycle .growth) it 5 PVEEOH & 1.
Kric NWS e ROEEL 5 A b1, & T
»h moi 2T 2 BB (two-step or cycles)
DEn#iERticd 2L, PVEET© NWS 58
Ba, HohicHUEBRBERsnTE. Th i,
PVEBELEOKEEALNE 2BEE OHBE~Dlag
(BRIH, PVEETTRELL, #hd PVic k
% NWS MR EMBIC N> TVE T & BB
SHDBIE V. L4 BE, PVIck 2 2 Dlaghiti o B
DEEEIMTH A 50, MINEE NWS o@ian
ik PV ZaECEEsn, & moi BREE O 2B
WM KBS BRER ISR LI E0 S BE &,

CFig 2R LA TECEAB. oy, TOMHIIBIL

T, BHENEERBETE TS, KR  (burst
size) &% PV THARa ¢S aa[HEM I, ChETO
ERERLSBL(BETEL V. LAL, moi=1.0
O 1EREETOKRDPESE NWS o HA % th#4
&, BHicFEZIRHE T, h bR BN CHE
LREZED - .

RicEzohsdnid, Lo lag MEHE moi
DERbLNLZON, £1F0h~D PV SR DO KEE L
falti o WHSMETH . THBLTIZ, moi=
0.1l Fd> NWS Bfuics\WT, #0MBEOE | BB
TARETZERAZLHFAEENS CHEL, Thb
KE2HRTHBORENSTE 2B B LI O MM BT
(lag)TH Y . CWHPVEETHHIN L L L 5> BR
SR>, BECHIEY T, UV Z2RE/( NWS i &
skt BE T ORI, PVick 3 20EE. Eic
ZDfElic  interferon EARBEE LW &2 &8
BPodicaht, 22T, CORMOMRLIE A
T, AEIBAEL NWS pslExic&zhsy v 7,
A5 REE NWS 2 UV B TATHED (&
moi NWS BE%OHE 2BMEMLEIL LI N ER
#To PV ShEARF L. z0ERIE. EROUV
FMSEED NWS RAEBRIc A ohi0 &2 Bl—
T, & moi DL V{E moi EEEIC, XL
PV 2R (NWS WRE£RE) B s hik. 20
Tl i, EREEEMDS, NWS RTFEH»
R LEL{DWE moi 0iF4, B2l o
BB ¢ 212 138 step O AKRELT B LS
HHA, Br@Ethl, BEFSBL0EVBL &
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SBIHEADPVHHRN, L0 EHTHE I LERLT
W3, [EEic, UVEHENESL, RIELEE S K E OV
B, s, BRTHSEVBVEE, PV RS AE
KHbLh T2 EZ 3L, s 2EETFEHOMHE
BHERDY, Gido lag GHOKETH A5 L E
Zohd. Thhs, [, e LTET 025
MicTBicid, ROJOERBKELBbN, FkRic
BantfMETs5.

UBMBZ->T, PVOh s 2RERTE®HEFO
FEEPLIC, PVRIE v EAEHREHHTH S &
TSI bRBAOMBENS S, FIZIE, PV vy 7D
FHABBIcO>VWTHEE, (107) BRENTR &
WHMSIR AR L. CoBs (107 BmToME
BEVDR, PV 0 yvrubic&dshsday
SIMFE0.2%)h 6> NWS SMMEIREs, Lok
CHbOhIHER, PVYOPRSER I L LIt 3
LBbh. 1, T NWS BmMkESH . PV
D 4B -6 ¥kLIA I SE Hicb@BH ohichs, PV E
Bl U&McHM s Cow pox virus (CPV) ic
Be<Aond, /4 PV BMBHALEL -2 v 2
RO E (ME) @B S0 EK CM of ME)
b TH -/, Ldb, TOXHIW PV v
WVESIE, NWS BEEORHATS 2G 2 M0 1 58 4
Buoo®e52 4, G2k 2 NWS #
BRECERENICEBCEEEZELTVWE LEI SN
fe. kX, ZOTEME, B PV R E & £ 0 &
PITEN - 72,

ML T, PV >y 7utho NWS MR A X 42 ¢
TEHRTFS, PVRTFEELEL BBy, &L
bZTOBERICED. ZOKRE, L PV B £ 3
thfn, UV ic& % PV lFoEL2AREL, HEo
X BPVHFORLERELELE » FRIMIRBEEF 12 &
3 PVRFo—#KkEETh, Lo PV EH i
MoFked, Hic, PYRITFHS (B, Rz
Mbd) ¢EX 5h 2HABH " 0EWw PV REH)
Wovvr7roks, LA NWS BEEELASV
ENEMSHTH, PVERSo LN #H 1 MEAT i
MEET Z PV RS -Ey L v akd  by-pro-
ductTh 2 Z MR s n. Bic b ) 7 VILER
BoER»s, GEMBEREATHZ L bHELhE
xht.

CDESIZ, BB EIANRBRETEIEICLD .,
WMERSEETBES 1 V2D Y 1 L IEFEEERT
ElTir, Bic¥ohrHEonTwa. Bb, IS
DL FAM¥o  “enhancer”, Isaacs &' @© “bloc-
ker”, XH"™® o “Interferon depressor” (ID) ,

Chany &'"® @ “stimulon” #&EMZS>T,
iz & "Interferon antagonist”® % (IA) &, "Tis-
sue antagonist of interferon”? (TAl) »$
Ex¥hTWS (Table7) .

Iho oLzl RETZEY 1 v2tEOWE
i, TOERABELSBLZ2DIcKBITES. 1o
{2 enhancer, blocker, ID #& T, 3tz inter-
feron (IF) DEEH: £ MNEI+ 2EH"'"P% & o T W 3.
o, Maby L EEg, IFEAICETL-T
Efsnss, —HIF EHoEL, 20 IF E4LH
LEExAa B -0icid, IF EEEOBV YA V2 IC &
BIFEED, ChoH vy 7AZMABRI Eicky, &
ORERSSh2b2a3MEN T FECE > TL
3. 4—-oit, stimulon, IA, TAl & T, Th
SOME R IF OEEZIPHIL b, IFOFER L
HEs&ns, 908 ([FLEEDMT 2D TR
<, ERRGRNB) H-T. Cholkkkd v 1
2 HERE{EH 12, stimulon oflo &L, IFEE D
DRV A N Z-HEORTREOHRRIEHATS 3
», FEEDOSVRTRIPRSERI NS, 20
HRERHTORBEE CRLV. KL~ PV
© NWS miEdmEdoREz, RELEZEER
iEL NWS ok aMlatt AR THRIE B Ic/ER
32&, £12, PVBX U NWS &'G2 ffa0R i,
IFEEBBZ VL. &L EBHPTEVEEI SN IR
THBEIELEDS, BZHLRB, B2orv—71
AhohzEtBbhs. LhlusscoficLT
. SEEHED IF £2HV, EBICERERASS 3
hEIDERETINENSS .

NS Y AL RADHENRERERT 28 oh 0l
Bowikz, gL T TableTiRL L. Thd5D
WEokEMKE LTk, MELTHIHBL SV
non-viral factor T& 3 Z &, E&EFHT,.pH2.0T
BE, T L TEBIBBRTREELEVWRLEELS
Fonah, TholdFER IF < &38RI
BTeeH . oy, MERE, Ko L 2OEPE
BRER T BRI, B0 BETRE-T
W53, blocker, enhancer, ID, 8 &k ¥ TAIl &,
MuRET, HEThNsasE, ) 7y B
b ART. LAL stimulon i3, #ic§5< .,
wim#Echish, r) 7y v RBTEET R Y,
PyBu-RES-TVS. T IA Y 7
SYNBTEFREL, IF LY 7 ERKRSH (<
TyvicliBmERE) throik~r e, 1A i@
blocker s & & IF ohEMHELAE LTS, &
hoFEHRLIEBERNET2&, XD PV v 70
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Table 7. Properties of non-viral factors that enhance virus growth

Inactivation by Inhibition of
Production N —
. eat neutrali- .
F (cells infected 561C. ‘ - trypsin IF 1F
actors with) ‘Bst system g?)?fin) i:litt]}?gnti- treatment | production| action
virus serum
Blocker (Isaacs, et | d.c.e. ; _ _ _ 4 _
al., '66) IV(B), NDV, | ChV in CEF
FPV.
Enhancer (Kato, “dc.e,; V(A), PIV-1
et al., ’65) PIV:-1,IV(A) | in CAM — - - + -
Interferon
d.c.e,; NDV uv
Depressor (ID) ’ h _ _ _ _
(Ohta, '67) PIV-1, NDV in CEF +
Tissue Antagonist |normal
of Interferon (TAI) human amnittig )
(Fournier, et al., or chorionic VSV in L - e — - +
'68). membrane
IAnterferon " | M v
ntagonist (I , engo _
(Truden, et al., L; NDV in EAT 7 t+ +
'67)
: Kilham rat
Stimulon (Chany, . ¢ : -
et al. 65) HEK; Ad12 | virus in REK + + + +
NWS enhancing IV(NWS) in
factor by PV ME; PV G2 — - + —? + 7
“|Interferon (IF) CAM;
(Isaacs, et al., '57) inactivated - - +
IV(A) partially

IV(A)

or (B) : Influenza virus A or B type ; PIV-1 : Parainfluenza

virus type 1 ; NDV : Newcastle Disease Virus ; FPV : Fowl Plague

Virus ; ChV :
Virus ; Ad-12 :

Chikungunya Virus ; VSV :
Adenovirus type 12 ; PV : Polyoma Virus.

Vesicular Stomatitis

d.c.e. : developing chick embryos ; CEF : Chick Embryo Fibroblast

. CAM :

o G2 cells

thoEMRFR. IA BEIF UL R E VWA
& 5(Table 7). Truden 5" o#i&ic ki, NDV
% LM iR s ¢ CiBAMIF vy 7 rodic
R, MUy TRELE O, KBARER TSR
Shiwv IA MBELTAE WS, %7 Paulin 59
2. PVRRE~ zRMIC Y 1 Vv 2EAUA D
EAMNERIN B L2 RBE¥NEHETHRALTL
3. ChooERIR, RAMBI S IRLAES LER
RTHEE LB AR A TBRLTV A LD LW
5.

NODEMMESE Y 7o VREHTH T 5 &,

Chorioallantoic membrane ;
Ascites tumor cells ; HEK : Human Embryonal Kidney cells ;
: Rat Embryonal Kidney cells; ME :

EAT : Ehrlich
REK

Mouse Embryonal cells ; G2

L : L cels ;

itk o v — 7z, blocker, enhancer, ID,
TAI #z&h, RS 7 Vv—7izid, stimulon
1A, 2LTHAOPVH v 7 Lh OEHETF R EMHA
3. BER, ExroKs@BycEULTEY., »
2 IF EfEA2MGlT s EmoAHBE, TAL &S
2, AREFESHICHZLOBOTIIEN S S H.
il T, %#Fid, stimulon OFEk#: (Lo
A zMFTHMEh, BICREE) 2R F T, 1A
BTV, cotRiEfEAMERY 3 IF o
KToho, ThooWBER Y1 L RRPIC K -~ TH
B THRPEET AMETR NS I D
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SRETOANABRBPIL->TREZDOTRIEVLS
EEZONTIRVAY, ZOREAYA LV 2ONEE A
TVEWHIREZEW. ChoDB&D v 4 L2508
3, BLOBEHEB LN FESEFEEIhT W 558,
rRoTE &y A V2 IBFEREMBEERVIDb—2
D77 —FThH 5. £k Chany 53, =92
Le rORERgoTcE, IAEREE T s mHES
EEINTOLIEHELTLZY N, chizEBO
#ETICIhoYEHSBAELTWE I EEREL, 2
ZIAMB OB, (FABMEORIBL, IFRELHEEK
FBObDEWi LS,

@ &

Polyoma virus (PV) 4 v 7 VvOHEETFT T, Influ-
enza virus : NWS #0G2 Mlaic &7 214514 &
OBfEC>LWTRIE2ES, RoOEREBL. Z0FE
BT, HuoREBrwiaiks s HAD %, %%
H~DEL NWS oHAME L ¥ plaque assay i
& ZRREARESZER S .

1. PV o NWS a8 IcRIFTESE.

1) NWS G2l a~0 ‘B i iz S Mg
A

2) & moi NWS o | B#5ETi3, PVo ¥ it
B, & moi T, 2B EOKRLE S S L PV
MO VERd, 82 BREOMMBMELE T, ZHmHE
WO lag s ohtz. 2o lag 3, PVEETHE
L. HEBESUMFRESs T, BRI IIHE
RELL->THbN.

3) UVEREL NWS ohEicks\wt, PVoO{E
HHEESE (ARTHBEEHR) 3. 2) LT,
NWS © moi #/hN&s MBS, BIcHETH - 2.
moi AEWIFE I, BETEMETET, PVic &
3 Z 0O 35, - 12 '

2. PV v 7ratho NWS mMeEmME 4 R47E SR

FitounT.

1) #EH I, PV 4BS-68kDiE» SE ¥ T
bAoloH, Cow pox virus KL EICiE A S h
¥, PVEEMELBbni.

2) PVRgsi% 2HEH ® HA & PV + v 7
L (PVw) ©FH, HAfEO R 2hc&EWI0BEB 0 %
7N (PVie) &0 #EMESHC, B o IERY
v o G RMIAOLERE L, » > BEHERS i, -
1.

3) ZoPVy v 7aid, NWS oAl T
HAGLHMRAOKMOHE I, AIoEBLIE, 1.

4) BeaTEWERT &, 105.000g, 2 BRI &L 0

LECEEL, S HENRE (56°C304r TRIEIL
ahd, 100°C104 TRIEL) T, FEERE, UV »
pH2 ic b RE, PV chiiahd, rV 7 v v
Tk RETAHKREFL TV, ThootkRh
5, EUME IPVESi~ v R TEL s h B
EvANZRHEOHLEBD Y7y VREBOEA L4
"aEnrk.

COMEKRBCH I, EIRRLAKMEE - B
BE-HGERo#HBEERT L. BAHE 2V
tywWhHBZOERER CRBOoBERLET.
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Abstract

The multiplication of Influenza virus (NWS strain) in cultured cell lines, G2
cells(derived from the human giant cell tumor of bone), was clearly enhanced, when
cells were pretreated with polyoma virus (PV, 4B5-6 strain) or cultured in the
presence of PV as shown in, our previous reports. Since the NWS adsorption on
G2 cells was not affected by PV, a Kkinetical assay of the NWS multiplication in
G2 cells was carried out in the presence of PV. It revealed that the low m.o..
(multiplicity of infection) of NWS without PV reproducibly bring about a remarkable
lag of virus multiplication until the initiation of its second cycle growth. This
delay of growth was completely recovered by PV as shown in the fact that cell
"HAD % or HAU vyield increased linearly. An appearance of this growth delay might
possibly be due to a cellular autointerference caused by incomplete or inactive virus
particles which seemed to occur in the first growth cycle of NWS with low m.o.i..
PV might rescue this cellular autointerference and result in the enhanced multip-
lication of NWS. In order to ascertain these concepts, experiments using various
m.o.i.(s) - of the partially inactive NWS irradiated by ultraviolet were done in the
presence of PV. They showed more demonstrable rescues by PV than those observed
in the low m.o.i. of active NWS,

The activity of PV samples did not affect the growth or the maintenance of
G2 cells. However, it was PV specific, because no activities were observed in
Cowpox virus samples or culture media of mouse embryonalME) cells prepared
similarly as PV samples. PV samples harvested at 2 days after PV infection showed
stronger activity than that of 10 days’ samples, while HAU was lower in the former.
Supernatant of PV samples ultracentrifuged, in which PV particles seemed to be
free, still showed a strong activity, in spite of its negative HAU. Its activity remained
unchanged after neutralization with anti-PV serurh. This active factors were resistant
to heating (56°C, 30m.) or treatment at pH 2.0 and not dialyzable, but inactivated
by trypsin treatment. From these results, it was concluded that active factors were
non-viral substances sensitive to trypsin, which were produced in the PV-infected
ME cells and able to act on the G2 cells infected with NWS.



