*— VXY

—
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b U PIEE Y £ L R BRI TR B S R
a4 LADNAASIZET 5%

R IR FEE AR RO i 3 = LR (4

NEEZHE)
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(FRFN52:F 3 A 26H 32 H&)

&
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Baltimore (1) Temin & Mizutani (2T & -
T, 1970Ficzh 2, Z&ED RNA BEE
U 4V AD virion AL, DNA #Y 4 5 — £ EHEM
FEaETAZEY, RHEh, Lbb, ZORGH,
v 4 V2 RNA &8Iz LT, RNA K DNA &Y
A 5 —+ (Reverse transcriptase, WEEEEE)
LB EDTHA L LHERINIL. ZOR, D
RNA BUEE 7 1 VRIC b PEEBRESTFET
rLEBBEHLN (3,4,5,6,7) 3HiCvirion
fzid, DNA {7 DNA # Y 2 5 —¥iE# d T
ACEMBBHELDIIES1 (7,8,9) .

—7, Hill & Hillova (10t Prague %k® 35 v 2
fE» 4 WR(PR-RSV) ChI AT 4x—4aULIZT v b
g (XC#AkR) » 5 DNA %2738 L, IBRAEHEDE
#mia (CEF) ic@4 (DNAFS L RT7 29 a)
X¥BCEiIcLY, CEFHB b R7x—0FBHE
8%z, ¢® CEF 5 PR-RSV 2D § DA3ENY
shaz e 2RHELI. BIL,XC MIaD DNA fic
i3, PR-RSV D58/ 7o v 1 V2 DNA A E
T EBRan,

—fiz, RNA BIEES o 1 v 213, B2l
g, 2094 AMRY/ 4 THB RNA &,
virion RICTEEES B WEEEBERICL H, oo 10
ZDNA ICHHEE 3, DNA (K7 DNA #) 2 5 — ¢
itk h —EH DNAL 5 b, BRI, EEMiaRe
tk DNA frizfid 3 h, EELINh%. CDFo D
4 L% DNA 2-EEMIB0 &E OB TARINS H
—HRE L, Bd {zB8L T, Hatanaka et
al.(ll), Kakefuda et al. (12 &2 Dales & Hanafusa
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BOHETEWICART s EESBEINh TS,

FHECH T, PIWEYAALZD TN
2 DNA D&Y, BEMBO O TiTabh
A RRET AT, Prescott et al. (14 ik
b R ahtz, cytochalasin B EET C&E.ORIE
213725 kit & - T, CEF # enucleate (i)
L, ZOF#EL T2 CEF (cytoplast) ZB 778k®D b
VAREY 1 VX (BT7-ASV) 2EBpawic, 20
#%E, v 94 L2 DNA i3, CEF O cytoplast
T, BROBEEMMERSCARINEBITE, L
b, Z® DNA §A3, BB RO RENEERIC
dhHIEEhBCER, A—-+53045574—-T
BELIIOTHET 5.

" H & F R

(1
MEAEARAMEDRAR BT FHERRL b fit
B & hi: specific pathogen free, ALV-gs(—),
C/BE OZ¥E8IN%, 1IEMBILawr-faRks 5,
b Y Ty BRI - TR BRI ZFMIE(CEF)
% primary culture U7Z. growth medium & LT
i3, 10% f74-M &, 10% triptose phosphate broth
KU100ug/ml =2 ) » % &ZtrEagle’s MEM %
FERALI:.
24z
LY R4V XDB 778 (B 77- ASV, subgroup
C)RERLI. ZDY4A VAR, BHY 74127
KRED P. K. Vogt B oBEINII § D % ik
KU DTH 2. $10°FFU/ml OBYLED 4 v
AR B{rEER LE0.1-0.5m] %, secondary cu-
lture U7z CEF iZ, 2ug/ml @ polybrene 7EF
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IR s g, R HRLUTVWAEDR2ERALIL.

(3) Enucleation procedure
a ) Plastic disc coverslip DVERY

L1000 mm-7 > v UBUEER S S XF o 4
vy —LVOESRLbH, BI#EEEMe -4 -RPS-
25- 2A OELEOREICEDE THAMRICLI O H
L1z & D%, plastic disc coverslip & L, 95%=x
4/ — )V CHEER%, 15WREIEE T 20cmiz T304
B U CHEgER L.
b ) Cell seeding

Primary culture 3 BE T, (iiFconfluentiziz
-tz CEF %0.05% b ) 7+ > %&{r phosphate
buffer saline (PBS) CALEEL THBEL, HOLT
kY7o 2B\ 12% growth medium iZsuspend
Ltz. #®Dcell suspension % L5 Dcoverslip %
ANTZ100 mm-EER S AF o 2y - LI 2-
3x 10%/dish DHIBEEIC/2 5 & 5 I seeding L,
—MRiEE LIz,
¢ )Enucleation medium

Dimethy! sulfoxide (DMSO ) f1iz 1 mg/ml @
P8z cytochalasin B (CB )(Aldrich $4) % /&M%
L, 4CiRTEHEBLI. COCBBKR2IMA, B
1210 g/ml CB, 10% {#41miE % & trEagle’s
MEM % enucleation medium & UTHERL1:.
d ) Enucleation

& 55 U 37Tt Y fzenucleation medium %
ANIGEOEIC, HIBONE LItE2ERICATT
coverslip 2@EEL, Hio—4%-—-RP5-25-2A
2T, 10000 rpm (17500 x g), 37+ 2 CCI53&
BOT B L LItk > THMK CEF (cytoplast) %3
gL,
e) Cytochalasin BOBRE

B, coverslip 2ELEHSEHHL, gr-
owth medium Ty, CB 2R 124, Friver-
owth medium AiZAN T, 37C, 304 incubate L
fz. Zofiz, CB itk 3cytoplast OEAER{LIL,
EROCEF KicEliE 3 5.
(4) Cytoplast ~D W 4 v X BHP

Cytoplast %polybrene THILE L, ¥910°FFU/
ml OBLEDBIT - ASV 2 UIERKEE 2, &
coverslip 4 h0.05ml ¥oMmA, =i TL1053H
% 4 VR B IGE & ¥ #inoculation medium (10
uCi/ml sH- F & ¥ [specific activity 50Ci
/mmol) , 2ug/ml polybrene %2&itrgrowth m-
edium) %MM%, CO, -incubator T 39T 6.5 BFH

moOE

incubate L7z. 2 b @ —)LD cytoplast iTid, ¥
A VA & E ISR Tmock infection %2177z,
[ &% Cincubate L 1.

(5) N -demethyl rifampicin iz X 3DNA & kHE

FRoFEeB77 - ASV %2 3 ¥ zcytoplast
iz, Gruppo Lepetit #t(Milano, Italy ) X b EE
dh1- N-demethyl rifampicin (AF/AP )400 ug
/ml #2 trinoculation medium 2h1%, FEFRHETT
incubate L, 4 /v xEhick 2DNA SRMHEE
EhBabESbREREL.

(6)[EE ¥ & ¥ DNase I 4EE

6.5 B¥ffincubation 1%, coverslip #PBS 3
EZELN, 99.5% A 2/ —A TS PEEEL. 74
WA R X ®icoverslip @5 LEK %, EEH
102 g/ml RNase free DNase I (Worthington
Biochemical Corporation #4) %#&tr10mM Tris
-HCI, 0.15M NaCl, 3mM MgCl: (pH7.7 ) T,
37C, 1B L. fbdDcoverslip i2DNase
I 2232 2VARERHB T, RS T CRELIL
(TEFEA -+ 00X 5T T 4 —

U EDBVEDH, 3 ~TDcoverslipk 2 %1BEFR
B (PCA) T, PCA 2XHL/zH» 6 3 M, B
TRHDE 2R, Z20H%, A-F530F 557
+ — %% (SAKURA NR-M2 ) #%cover slip
iC coat L, BERAFIKANS CT4BHEHL I,
B, EHBIEEM L, Giemsa L, KFHY
FTEELIL.

BEFEA—-+IOFSFTT7 14—

H-F 3 o U HLEFTBI7 - ASV SRERLa €1
cytoplast #PBS fiTpoliceman iz X b &t L, &
DRV o b 22 %NBIEA XD 628101 M
cacodylate buffer (pH7.2 ) €1 BREFEEH,
27—, ToL o3y Figd 3—EORAN
B2, Epon 812 iIc@i@ L7z (15) . EEHN
B, #5244 7%8E L1zSoval MT - 290+
S¥v0b—ATCEEDREL, 1 %EEY 5 =N,
o= BTG, BEA-FIUATTT 1~
FI3L# (SAKURA NR-H 2) Tcoat L, BEEH
LAf, 47C, EMBHLL. Blig BRER T
EUE 2T, 7 VERIRTRRBELT, Y1
-CETHEMEICTEELL.

ZEBR R R

Enucleation (Jk%)
Coverslip tC—iZ3® L1:CEF %, cytochala -
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sinB(CB) FETITE 2CTEDOTA L LItk b,
coverslip EODCEF 1395% Ll thsenucleate (i
B) &h, cytoplast &7z TU iz, B E ikl
DIRILEE L2 &M T, — Dcoverslip X h 2
X 10° D cytoplast »8 5. coverslip EDCE
F o—83, BOBEHICEIBEL, % (Karyopl-
ast) iz, BOERIR<LV .y M ELTEDLN
5. Bikdp{Etk, CB %3 % 24 growth medium i
T, 37C, 304}incubate 4+ 5 &izk b, e
¥tz LT\ izcoverslip E@Dcytoplast 1, & &
OFRMF MBI EE T 5.
KFEA-+S52F557 4 —
B77 - ASV % CEF cytoplast iZmoi ( multipli-
city of infection ) #25CIE, =Pk, °‘H-F
: v 10uCi/ ml %% trinoculation medium 6.5
B§fi incubate 3% &, %ZDcytoplast RiC photo-
positive grain OB T A &3, HEA -5 &
*5357 4 —-TCRELDLIT: (K2) . —7, mock
infection L TRIEVERITE-122 2 F v — L Dey-
toplast RRicid, *— b3 4457 T, photo-
positive grain OHBIIRIZEAERO ML -1
(1) . 1217, B->1-—FdDintact cell DA
iztt photopositive grain H3EE B ICHEL Tz
(K1) .
RNase free DNase I L1
Y4 N REEYY L Tz cytoplast %, X %/ —VEE
#%, 10#8/ ml DRNase free DNase I CUUEET3C
itk b, photopositive grain OHEIZR 61T,
B - 1z —E DML, KARDNA WEH{L &
T, %O photopositive grain DEEHSEH DL
TWwWiz (K3). iz, T Dphotopositive grain i,
B77 - ASV Egfuic k b cytoplast RTHIIZILA B &
N-BABEEEDFDONA THH,’H-FI o v 35
fR#, DNA &gLIicRIR s hcC stk hHBRL
1bDTREVEZEALNS.
N -demethyl rifampicin (AF/ AP ) AR
B77- ASV Ik#, Bk, HETEERORRIE
=H| ¢ & % N -demethyl rifampicin (AF/ AP ) 400
wug/ml #&tp inoculaiion medium T incubate ¢
3 &, #Dcytoplast PJO photopositive grain M
B, iTELiAE NS (K4) . CORRS
£ 5, Liddphotopositive grain DHBIZ, B
77 - ASV virion HizE T hANESBERICIC
haRahtzFo o4 L ADNAIRLAbDEEL
Lhn. —F, —Hdintact cell D A DNA S HKI,

400 ug/ ml AF/ AP Ti, i3t ALHESh D -
tz (44) .
EBEA - 504557 1

B77 - ASV Bz & % cytoplast I DNA & 5% 43,
TRIALKYTREZ DTN ERIATS
Air, *H- # I FEETTBI7- ASV 2ER
X417 cytoplast %%, BEUIHFEL, BHE
T-br504557 4 —RTEBELLL. KSR
hamd, 13 A ET~TDphotopositive grain
i, ¥ haLFY 7 EEBERIGERBERCHEL
Tz, COBERERY S, BT7- ASVERMCL 3
cytoplast PJDNA &%i%, B77-ASV 204 D i
24D THD, V4 NVRBRITE biFEILINh
FTRALRYTIREIBIDTIIEVEEZLLN S,

£ =

RNA BUBEEE & 1 L R SRS M M BT ic R4 hid,
ZDY 4 NVARY /) L TdHBRNA L, virion BHIZEF
ET20EBEEFRICL h S0 v 10 2DNA T #iE
Eah, BEIMEADNA O ficiiA ¥ hWETEIL
ah3. Z@F a4 xDNA AR, B
WD & DRI TIT 2N 5 »icBBLTIE, EHW i
K9 2RSS ST 5. Hatanaka et al.
(1) i, = 2HREY 1 VR %<9 BLRKAKIC
B 3 ¥, DNA §5432 DM OMIBERN CE-T
WAL EE, A-FSUXY I 74 —-TCHBLTH
V3. —&, Dales &Hanafusa (13) ix, U D
RNA BUEESI Y 1 v 2 43, CEF Dphagocytic vacu-
oles LML hiAEh, virion O F T IKICETT
L., MIBBAARTOHODNA SRR Lhsb -1z, LI
#->T, 7ov4,2ADNA L, CEF ONTERK
ah s LYl LT3, 20, Kakefuda et al. (12)
2, 9 2NEY 1 V22w R 3T3/ BALB
Bl s %L, BEMKicassociate LT, 7
o4V 2ADNA GEABBrRahaAC L %, EHEA
—b30F 557 4 -, RUEZD Y 1)V RHRGHES
OFBEDE % 8L T/RUIZ. X5k Varmus
etal. (16) i, Pekin duck embryo fibroblast iz
B77- ASV 2Rz &, K %iE - CHIlESHE%
3720, 2 OMERE 2 EICBT7 - ASV -RNA i
fI7sDNA BEET 5 ¢ &, XBi# L 122 oMiso
cytoplast {ZB77 - ASV #&ra ¥, Zhd 56 i
L1:DNA iz ¢4, B77- ASVODORNA KX cDNA T
RSt OUFET S L2 BEL TV A,

FHRICENT, CBEETGRELT A Ltk
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h 131l CEF %2\, ZOHT7F o v 4 v 2DN
AGRD, A—-b50F5 357 1 —Itd BHENE
BEi{Tls-1:. CBEETFTTOROEIEICL Aenu-
cleation T3, MISHEEKESOHIEN~DRH X3
LA E eytoplast 2{E2 L & HIK B, Dk
3L TYES Ntz eytoplast if, "H-o 4 & » DHELH
RATRARY, REEWIZERIIEASRIESXSE

U, —7, DNA&RE, RNA GRS, 13 LAY
RIBNZENRE I TS (14, 17, 18) . X,
Rt IRV e DR AL D cytoplast I ~DREHIC

BLTid, CBiek alitkiitgd 6 E 1T, FERIC

PRt DLBidhs, BEMADNAKY x5 —

' -adDcytoplast NI, T OBIRLIEIE T3

AR S hua -t olE»H2 (19) L1z

MoT, TORHEILE hEShi: cytoplast i3, 2

b & oMlaoMIRE IcE L, oy 6 ORI
BSHEDIZNEDEEZLTHL.

T O cytoplast izB77 - ASV &L 3 ¥hif *H-
FT U DR biAAICE % photopositive grain @
HBHS, Z0 cytoplast HicR5h 3. —7, mock
infectioniZT & 53 b o — @D cytoplast izid,
photopositive grain OHFIZR sz -722 &
5, O grainid, BI7- ASVEREYIc X b EHEN
B shizt0eELLN B, Lo b ZDgrain
h, A&/ —VEFEHD, RNase free DNase 1
WEick b, BIREICHEET I LD L, BARE
HESFDNAIKE bIATE NI H-7 § v itk 34
DThHH,H-F oo BB an% DNA &%
PAicfilanicc itk hHHR U D Tid g,

Rifamycin- SV OFEE ORI, HEERRRG
PRHET I O08REshHh, Lod, Thsb
rifamycin- SV OFEE{AE DAz, KB #IEDNA £
27 —-¥RIG%, HEHBRMUIEF LD
DEETACLEPHGNT LS (20) . TH S ri-
famycin-SV DFEEHEDH T, N-demethyl rifamp-
icin (AF/AP) i, J&EBERERGICHEDwHEE
BREEDTICE, PPAE (400 ug/ ml) BEE
T, FEEBRRICTTIHRBHIRIEL, oM
B3, =Y XWEY 1 1 2DDNA (K7 DNA &5
BUG (21) , ROFHHMI%ED DNA FERNA #1 »
I —¥fUG (22) $BHEBLLVWTEMNRHIAhTH
3. ZODAF/ AP 2400 ug/ ml LIV AZ T &1L
& b, B77- ASV E#cytoplast D photopositi-
ve grain OB, ZITT2ICHEIN B T & H8
e, mEshiz (K4) . Lzds->T, B77-ASV

mooB

Ffucytoplast N DNA SRIGHEERERIG 1T
LB6DTHA LIRS,

LTAT, vARBYILL Y, MR b2
FY7DODNAGEMERT 2LV SBEN H 3.
Vesco & Basilico (23) 2. 3T3 =9 x#faic# Y
T—7 UANVABBRSEE L, BHURRH
LUESEDOMIC, BPDNASREFIZT Far Ky
7 DNA & & iEHE{L S, maximum IKET R &
PRHELTWA. %12, Furukawa et al. (24)
i3, b H a4 baxHad 402 % WI-38MBICHR
R, ZOEIKMEH» G188 O/, T ha s
K'Y 7®DNAESRRIEMEHMLS -5/ LB+ 32,
UL b, 7102088 AN DNA SRITEI -
T, § b3 FY 7DNABRDOAENRON S C
LERBELTINAS, Lzd->T, B77- ASVEESL iz
X 3 CEF cytoplast §DNA &Rz d 23 bay
¥V 705 %, AF/APicX A=A, Lo
—ERRICRNT 3R, BEUHAEHEA -5
X557 4 2T -1 ZDFEE, photopositive
grain i&, FEAY, T harFY) 7ONOHEE
RiztHR LT3 2 &R AN (HM5) . #ig,
B77 - ASV &% cytoplast WDNA & h%ix, & h3
YR TFREBEDTIREBVEEZ LN B,

HEpz &k, CEF izl 1:B77 - ASV ®©
7o 4,2DNAIR, KOS, 2OMIBEN
TEELHBshs b0 LBbh 3,

BVl I B LI RNABIEE 9 1 v 20D S
94 VZADNAMD, ZOWIBOEOTH TERIHN
3—MIBE b, BRb—2RET 5o, KB
Rassie2E4pa ( CEF - cytoplast) iz b Y AEEY 4
2Z(B77 - ASV,subgroup C )%kt X &, Z Dcytopl-
ast RCD 7o %1 42 DNA SaICBL T, Y8R -
EBIEA—-F524557 14—, DNase 1B & &
U REORROEER I X 2 HESRICON
THREL, UTokR%zE1.

1. 104g/mlDcytochalasin B DFEETTC, 37+ 2°C,
17500 x g, 1553 DB ORER21T25 itk h C
EF 2B LTz, BiBEI395% L ETH -1

2. T cytoplast IZB77-ASV 2I%#, vk,

cytoplast RTHIZIKCEK SN THK A DNA »
H-F TP TCI5RNTBHE, A -5 0155
7 Eiz, photopositive grain H3H{B4 7.
Mock infection %2{J/8»t:a2 > b -0
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cytoplast PNiciZ, grain 2R 67l H &

3. C®DB7-ASV & cytoplast 2HEH, RN-
ase free DNase I LI ¥ 3 &, photopositive
grain LT 3.

AR 2T Aiedhic b, &iA, HEH 0K
Mg - o Beh, DEE=HEIC, FEROMFL
L Cytoplast ICBIT-ASV &WH, Wi, gz U BELbIC BIBMBAORFOUBR L1

ESEORRIAERTH5 N-demethyl RO hRZEERKE, HBERICENT, 0ol
rifampicin (AF/ AP ) 400 ug/ ml ##ETT BN 2 VI EOLTHREAR, 6k, FK
incubate 4% &, cytoplast fphotopositive OEEE B NIV IERBAR £ - 2 — IR
grain OIHEA, 1ET 2L SRS, RFOT %, HICRRILFBic, B HHAL
5. B77-ASV @y cytoplast %BHEIH & L, F. %1, AF/ AP 2R{EAEEL I3 VWELRG-
BEA - L FUA ST T 4 — %5 L, pho- ruppo Lepetit # (Milano, Italy) &, ZOfHtD
topositive grain i, T k3> KY 7 & i24EE ¥ d o5 TLITXVE LIz Dow- Lepetit Japan &
e, MIaE QWAL ICHET 3. ¥HRDR, FEEBRK, O hELBELETFET.

6. P bEoEEREEL H, B17-ASVFSov 4N
ZDNA i3, BioB57%2<, B¥CEF #is&d A
TERMEtEIha LEALNS.
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B B & BA

1. Mock infection %f7/g-1z, avbuo—n Hoa#{L s, %dDphotopositive grain DF
cytoplast ONFEA - b 0A5 57 KO EZESEL LT3,
STi—SOMEBIZIX, Z DILPIZ photopositive  [X4. B77 - ASV Bifvi%, N - demethyl rifampicin
grain S iICE 63, " (AF/AP) #fEF Gincubate L7z cytoplast

Bj2. B77- ASV Eifucytoplast OXFEA —F 5o+ DHFEA — + 5 o+ 4 5 7. Cytoplast Pyphoto-
737, arbae—itidRshixd - toph- positive grain OHBIL, IZIFTTRiCHIEsh
otopositive grain Ascytoplst iz diffusejz T3, BRIKE, 3> bo - R gr-
HELTW308BH5h 5. ain 3B RFEL T 5.

3. A4 7 —VEEH, RNase free DNasel #1 [5. B77- ASV @ucytoplast OEE LI B A
BTz -1z, B77- ASV Eificytoplast @ —h32F 557, 13& A ¥ Dphotopositive
HEA-bIOF 55T, grain i, ¥ b K 7 & 3EBRIC, Wi

Cytoplast R ®Dphotopositive grain {33 1T5T 4 BRICRoNA, HTFO: har k) 7e—3
kL, BOE-> TWIZEIROEADNA 13 U Tphotopositive grain SR 51 3.
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Autoradiographic studies on proviral DNA synthesis
in enucleated chick embryo fibroblasts
infected with avian sarcoma virus
by
Terukazu TANAKA
Department of Biochemistry, Cancer Institute, Okayama University Medical School
(Director : Prof. Takuzo Oda)

After infection of RNA tumor viruses to susceptible cells, viral RNA is reversely trans-
cribed into proviral DNA. In order to disclose the site of proviral DNA synthesis in the cells,
chick embryo fibroblasts (CEF) were enucleated by centrifugation in the presence of cyto-
chalasin B, and the enucleated CEF (cytoplasts) were infected with B77 strain of avian sarcoma
virus (B77-ASV).

Incorporation of 3H-thymidine into DNA in the cytoplasts was investigated by autoradio-
graphy. Photopositive grains were observed in cytoplasts infected with B77-ASV, but not in
mock-infected cytoplasts.

The photopositive grains in the cytoplasts infected with B77-ASV disappeared almost
completely by DNase I treatment. N-demethyl rifampicin, which is a specific inhibitor of
reverse transcriptase, inhibited the appearance of photopositive grains.

The B77-ASV-infected cytoplasts were ultrathinsectioned for electron microscopic auto-
radiography. The photopositive grains appeared in the cytoplasm without relation to mito-
chondria.

These results indicate that the proviral DNA synthesis is initiated in the cytoplasm of
B77-ASV-infected chick embryo fibroblast without the direct participation of nucleus.



