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Membrane Changes in Cells Infected with Herpes Simplex Virus
— A Freeze-Fracture Study —

Kimio SASAKI
Department of Pediatrics, Sapporo Medical College
(Chief : Prof. T. Nakao)
Department of Ultrastructural Research, National Center for Nervous, Mental and Muscular Disorders
(Chief : Y. Iwasaki)

With the freeze-fracture technique, virus-induced modulation of the nuclear and plasma
membrane was studied in cultured murine neuroblastoma cells, C-1300 and clone NA, infected with
herpes simplex virus type 1, strain HF. The results were correlated with findings obtained from
thin-sectioning and scanning electron microscopy of sister cultures.

1) During the penetration of the virus, fusion of the viral envelope with the host cell membrane
was clearly demonstrated at the host cell surface. At the site of fusion, intramembrane particles
(IMP) were absent in the protoplasmic face (P face) of plasma membrance, although the distribution
of IMP appeared unaltered in surrounding areas.

2) With the envelopment of virions at the nuclear membrane, focal elevation of the inner leaflet
of the nuclear membrane was accompanied by substantial reduction or absence of IMP in the P face
of elevated areas. IMP free spots and small aggregates of IMP were also seen in the P face of
unelevated areas of the nuclear membrance.

3) Aggregates of IMP similar to ones seen in nuclear membrances were also observed in cell
surface membranes during the process of virus release from host cells.

4) Treatment of virus-infected but not uninfected cells with antiviral antibody resulted in focal
aggregation of IMP in cell surface membrances. This phenomenon appears to be parallel to the
capping of viral antigens as demonstrated by immunofluorescence staining and scanning electron
microscopy.

5) No specific structural profiles of the “ virus receptor” on the cell surface were verified in the
present study. (Received June 28, 1982 and accepted July 20, 1982)
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T, B MARECBBEMEYFEMCEET
& 5 L L TS Wk (freeze-fracture
technique, IA'F FF JBE3) kB Lic. Z OJEEIL
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Mk 10% 48 RMiE (GIBCO #, Grand Island)
% ¥ o L 7= Eagle’s minimal essential medium
(MEM) T, 5%RBH ADFETIZ, #7AElk
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BADEABROHEZ DIt m. o. 1. (multiplici-
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ExTRGEMEOY 7 ) 2 REE L. BET M
fRAERCMEL, ERFxRAVTHELLAE 86
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BT EEEE YR TRER L. AR S
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ThHIEXMERL, EHILY AL AP Y Y Vi
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W X B v A v AHUR D capping Bl OBIZICIIA[E
EoMgc FEEYIAEER, 37CT 10~15 FHEIGE
o, Fh, PLY AL AHKIC XA capping DOFF IFIC
VIEEHEIIC 0.2% % b+ Y v AR XBIE
EE I R ARG X8 5 ISR & & <
sng—n7r5e FCEEL, FF 83X SEM 0
BEAFRL 1o
3 H &
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37T C ViR 5~15 T = v~ r — 7 L HiFfE 41
faRETEET 5 L& nk(Fig.la~d). zo
RAES 3 P IS 3\ TEEHF 100-180 nm D FERAIK
oW LEROEE L L TEDBR, v A AR TOM
JARANDBRANETICONT, Z DRERITFEERK B
ERECESEZHML, ThitbBERL NI Lo
BALDORI LA LA FOvy<n—7DPHEE
JOEmtE i IMP #/k &, IMP LB 52X )
DL R/ NERUK O FEEREE 22 LT\ o (Fig.
lo). L2, BA oM IMP i 328 {bhiA
Lihisdo fo (Fig.1c,d). hniiEsk 30 4-C % 75 £ Ml
ANBEALDOH D T ANV ARFERBET L ENTE
#o. Fig. 1diwRmT X5y A L AR FOREEE - C
BATHEBIBEINE. TS 1L 2E%E L g FF
T % pinocytosis (2 L % v 1 L AR F OB D AL TEZS
Ihichs»te. Fig. 2 (3 Vero fifaic k157 4 L A
ABROFEEMBETH S, EEicE T PHEE
BARIC Y A v ARTF & HIRREORE L 7oL B\ T
IMP (3% LT, L, BEBEERCHS EED
naEvANAD= v~ r—7 0 P it IMP 238 #E
AR EA L (Fig.2b). F7:, MlaofEEH L5y
1 AR T ORABERDZELNA, FB, Vero fifao
MIC IS b e - o (Fig. 3,4).
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P BEE INfey A4 A AR TR 10 BRok%
AR DRT. 5D Y A AR F IR A
LTRDHH, TS THEFHREOE V-2 7L ORT
BELEDLN, BTFREOB 272 b 2R F13d
LD LT to(Fig. 5ba). —hicsin LT FF
TRHABRBRKR TR BEL R T 7 v FEEX
N, FOERIF110nm € TS L 28E ISR T
KEXTH-7(Fig.5bc). Linl, BFEEDOE
X227 DXFUTHRETH - 7o BEH 30 BFRTick
WA Y A L AR FIEES I, LR IES
LTEZEIR, TS Ty AL AR Tk GHESHE
Bt

G B 5 B ZE L & LT, B MG A~
» 5 gk (EER 200-250 nm) 23D bh, FOEH D
IMP (34 7o LIES& LT e (Fig. 6 a). TS Cit=
vRm— TR o ey A4 AR T ARG i 3\ T
KX ntc(Fig. 6 b). BEEO—Eic Lo b BRI 1B
£ L CER 220-300 nm 04> < IMP %k < S 708R 55
wRDT: (Fig. 7,8). I bic—EosMlED P Eic
BT IMP OBE RS bt (Fig. 9). BRYacEs
BB N FLOZEACITBIZR S LT » T

TSwisBECR= Ve —T R v A L 2K
TR 10 R CRBRCHlREACEE SR, ohb
DA ARNFIXECAREAOER S/ Mk, & &
BRI EE LT, =Y e — T2 b\ 7
> NSRRI Fo U CRES R 30 eI cBIZE S hie. L
L, FF ciifilagmro v 1 v 2% F it phagosome
TmEERBIT B LN, LECREETH-K. EDIG,
TSGR D FBE P 3 L OB IO FTIR D fsk:
B (annulate lamellae) 28E IR, “hbo—
IR LB LT\ 7 (Fig. 10 a). FF it Eh Xk
a2 T (Fig. 10b).

7 A v ARLF O IR S~ TR G 10 BERSCHE
RS bhte. SEM Tty 1 v 2% F o il s mic s
LTHETHEZAIRI NN (Fig.11a), TS &
L O FF Ciifilak e B\ Ty A AL RB Fois v ~<m —
TR - THIFTHBRIBEE I -, TSici s
LRI C B LIS < O v A v ARLF L, 22h
WicFfE L (Fig. 11b), ARt Ehicd o il
HECHE L THEET S 00 LAMOLER CIERE T 5
boECEZEIN(Fig Sa), MRFEOKHMIBCHELE
THL0LRD L. FF©iafaM LicifasEmc st
RBEIhBEHEBbh s Y 1 v AR TS
hitc (Fig. 11co). AR Ehicy A v 2R Fo =
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v_r—70IMP 3B TR ThHo . Ehi, —
o HaED P iz s\ T IMP o445 hFERGe g
REEK AR —TH - 1 (Fig. 12).
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KREEEARC L HMaEE D Y 1 L AFUR OB,
R 10 RERA TR 50% DM 2 BT H b, 30 BERE
BB EERI1100% & 7o o Fo. G C I ilaZRE
CHEET 5/ SRR L LTRD bhien, R
OfFB E & S IBRBE oM ML, BR O®X
DL, 74 b VEEMECR T AMEERO
ANAFRSREREWI X vED Lh, ERATTITH
TNBERCR A E L Tk,

0.2%24b7 b Vv ADFET CRRYMIRE L 2K
IR, MlaEE A EEE Lo sh, =
b7 b V7 ARG IBE L, Hifk L RIGHK 5~10 5
THFEREO—TE LY DALy P OHBALD
Hnic. TDX S5y AL AHIRD capping #1775 - 1o
HKEeoMifaZ SEM THZE Lcb s Fig. 13 thy, #
faz=m o microvilli 25— 2FTiIcE F b T DM OIS 12
R o> T B AR b e, 2o cap D
WMoy A v ARF EE 2 bh b/ RF (B 180
nm) iR b,

FF iz X % &7 1 v AFUR O capping #1775 - 1ok fE
TEINT U o RS iRE o MBaNE (GE cap 34 & B s)
RWT, B 150~250 nm o IMP of£&3 524y
FAVRE IR, oo IMP 3B WEBECTES LT
Wic(Fig 14). LaL, xR FoMRiEA+#y b
FHER LTIV FOLTH ERFITE hste. 2
DX 5 AL ERG AR s L OB ) v ADFF
7T, F7cdb capping HfHIE L iCKREECRAG Ml &
P ZRIG ERBE IR D bl k- .

4 % =

BifE ¥ cic HSV-1 Bguic ft 5 B fifs o EME
1% FF Cc#Z& | -3 4% 1 Hasegawa and Hata'“'?,
Haines and Baerwald!®, Rodriguez and Dubois-
Daleq™ o fthic e fo s, D ¥ 4 L AW TIE
zvRe—FE2FE S RNA VML A(A v o=

TANAY NG ATA LAY <y R IE A
AR Sy ZREY A LAY, Ty AF— g A R

KA R REY 1 L22) BT 58 ERL bR
v ANADREIEEMBE~OE ) & v ORE IR
D, NAHHKBRE YR THDIIEY A2 L
FARAE OV 7 5 — pSEENCHE ST A LELD L LH
b TwaD, HSVor w72 —otikFrodoic

N 5

FLBRES 3%

BIL Tt b3 htunioy. HSV o At
ZOWTIL 2 DDA D %. 101X Morgan et al?
DHFRT=v e —7PflEEEEEG LT 7 > Vol
BBNZEATSL LS SDTHY, filid 1211 pinocy-
tosis I U7 CHIFRNICER DA END VD E T
TH5H. SEIOFERFER HITHE OH 2 BRI
BELTwas Thbb, W=y e—72EEM
faoEmicEE L, kic=vr—7 L laEops
NEIH, =vXe—FRHERTHIDLEELLNS.
Z DR IGERTHBRE T, KGO v A v 2K
Fix 10 F LAl A g h b b o L Bbhns.
¥, VA AOMBARAREKEETHL Z L
HHERIEE L T\ B EEZBRTVSY,

BATMLC R T HEE Lic=v e —FIcHET 5
Wi P IMP 2k Tuiony, o B oMk
iz 1x IMP 4 A A8 8 TEL R SR Tnh - T

TANARFOBACE TCHAEr = v Xe— 7
DERE T 5 & iz oifs o IMP NEA T 2B AIRS
DETAFTPEINT V., 2V EATALAILLS
ARIMIR O REhE OB HRaE D IMP 045415 2 3 % (U
ET2)ZERHELRTRY, =ve—7 LIk
DRlG ORI IMP OB EI2ME 2 W85 Z L0FHEE
na. Lnl, HSV o Ak L T EBofaE
B+ IMP 045 H Biichs- TonT, Fkifl
HROBE LREOBEFIC LB &3 i .

v AN ARFOHMBRCEAT S EDRRE T v~
v — 70 IMP 23NE&TE0G 0BT,
7 LAl w A3 AR T Tt =y < r— 70 IMP
HHEE L TWvDDh b i ey, Ben-Porat and
Kaplan®™3, BRICHFET L= v re -7 &Ll
TANADI T VN OEEHEVAVADT v m—
TEHFETAREACELLDOTHDHZ EamLTE
v, ¥ 7, Rodriguez and Dubois-Dalcq'¥ 1,
budding DBz v A L AD B AEDOEEAB N v/~ nr —
TR TAHZ ERHERIL 5. BRAKELTY, &
OB TC=v e -7 1ZFLETAHIMP p3h 7~ F
N, »2VIEFOMBEACRIATREZ L4
2bhb, Fi, YAALADLVET X — DFLEYIEE
THEBIE, V& A T4 LAOFMKRED & X1
Ao D X5 IMP OBENEZ b BB, ko
o enBEt i X o TR KA. 1, YA A
Bloves 2 —ZBHEOE I L LI RAE SR 5
TWARREME, # 2 1 FF ik » CEZE I N - fifask
MEEETAEAB N VT 24— Lo CWT PHEK
FETHIMP iv 72— L LTCESS LTI alRE

T e —
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Wi rEzxbhsb.

MR LS Lic v A v R Fo=v_r— T DR
I w2 b to/ NERCR oM Y2, = v X e—7 D
projection (A% 1 7 ) WM T ARG —FKT 50 &
5 DB BT igus,

FRETHERE L 7o A v A DS~ o AR I
BWTERNICHRT 1M 203, FilccEE SR
progeny virus &% x bihs, SEOBZECIL, Y%
10 BRI TBERIER T, DNA L h& iy )4V
Thbbh 7 v FRRHieh, Nii et al? (3pigus 5 B
TRy A v 2ARNTFHHERT A LEE 5.

HATER IRy AL AR TO= v e — 7S
Vr, BEIRERALIC X - TR 2% 556 L B2
A2 556, SOCMRECEEEXFIHT 256
D3RI NS, SEIOKRBRERI Y, Y41 R
B TR % D 1303 R OB T B EE ORI T 5
CHbh, ThXEELHR~BE L, AUREY
zvRe -7 L LTH-> TREE~HFT 2008FE
BRLE2ZLNRD. COHFREL AL ARTOE
bz, BEOMEAANE > ToRETH Y, BE
DO PETIZY A L AR FOERL HOoRKEVFERR
DOREHE DAL OB BRI D L xofgEito IMP
A TG UL LT ey, 2y 4 v AHED
KMEEmEcEHbI L Z it k- T, BEcHEET &
HE» Y A v AFUROEEEALBACE LR bR S
HRAEUL D EELNRED. BB\, EERo IMP
Dh T FAR—ER DA EhDonbmhis,. =
vRr—FRESRNA YA LR (V7=
SUR T4 R® v ar— KEHEOREY AL
AR NT, VA AHFHA O MEED IMP i1
HEEL Ty, ZhboB g HSV oL T
HEFAREOEAE L U5,

R S 7ot 3513 A I is s LESFITE o R Rtk
o IMP DK L5513, BESEERU2H 50
Frh X hReReRE V0T, HFEEBROB(LLHEE IR
B, Zhit BERY=ve-FLLTEBLLYA
AABTFOHIFIC L > THEUIKEOKBARHS X5
e, IMP 2R < LWEKES SR o LIEER Sh
TeEedDLBbhn".

BED P RS bt IMP o 3 guc £ -
EURENTHY, v ANMATUROHFRIES IMP ©
BHE L 2 bR, MaEC R TEZE S IMP ok
ELRFEOEFICLI A0 LB A,

BN oA X &, Bk X045 L g
b, VA AR FOHIFICIIEENCEES LT

B~ AT A ARG, BRSNS 443

Wit h o & B,

B T v e = 7% o o £ L 2RFI3,
SMUBZIE 72\~ U HIRR B P 22 g Ml N R E r & o
BE2FIH L CHlREABE L, ARclbtahs
boLtEZOLRA. ¥, MERERN, &ECEACH
B3 siEAEE#EE (annulate lamellae) 13, £ -8
LTRDbIBZEbH Y, BERROIDOEEZDL
na Loal, REMoMECESHERO X5 ks R
B O A TAIC ST LELIERD R LDT, &
s HSV BRI et R Th 5 LixBbhin .

%1z, Rodriguez and Dubois-Dalcq" i3z ki iz
HIF LCEB O ) 4+ v o IMP BRI E OB 73
LRUTH B, FElofkE s & bic IMP »8mL
A ) A VIEE > TRB I L 3IFZ ML T
BT ERERL TV A.

Ml s\~ Th, K & iR IMP o e L
HELICEROERLRD bIioh, ok 5 Bl
L, v AL ARCTF SRR S M B ERTOKEER
IRLTCwBobdnw. Larl, HilREmL v o
vANVAOBEE, fRELrObDR=vr—TF L
LTHIBT 0Tz, HRaNOZER M &
ELTHREBLTC, T TRR=VY_r— 7% > T
By A NARFD, ERA»AR~KEIRELD
L#Ez2bhb. T, reverse phagocytosis and
pinocytosis® LIEITN AL I B D EE 2 BR
B

7 A L R DR L OB BRI 35 1 5 R M
OZEALE LTy, IMP 0B ESHEE THRE Sh,
D X 5 ks 813 Rodriguez and Dubois-Dalcq!® o
WE L —FT 5. &7, Heine et al®, Heine and
Roizman® i3 HSV Bl o0& 08 & 547 L 7cks
R, BREMRRoMEEy 1 v AREOEHENA
DIAATWAZ ERRLT WA, Tihobb, B
ikt s v A VW ARREAHOFENE L b T
5. IMP o1y, v 1 A APUR & MR CEET S
IMP BB EOHBEIERICIZ2bDEE 2 b, ¥
AN AR HERFRECHER T 5 2 L1c X - THERE
w4 L 7o cytoskeletal elements (microfilaments,
microtubules 7s F)IC B A KT LR - Bbns.
Cytoskeletal elements iz &8 % Rz THEF1coLTi
B HTRGD, 71 L AHRAECEET 5 2
LIt oT, MRBECHEETHIVALAVET X -
EL5T DI, ki IMP OBEENE U 5 ATHE
»EZbR5.

R LY A VAR R RIG I D L LD,
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IMP & LIc KEAEy + OB SHAE THE
Sk, ZOAKRy b OBRLRICEIRITEI, cap BE
DEWHE XE 5 2 & QEMNCRETH L Lo b,
capping & 35 & LU ffa o3k cap g oEIME T H A
5EEbRA. L, ZOAEXy rOHE L capping
x5 IMP o545 04k &% 2 Hh s, Capping
& IMP o4 fi ORI 313 BB M IO T BT
ey, MRECHFET 5 7 A v AFUR 2 U &S
BTHIECEST, ZOVAALR - FiAEEWEL
TORABENIMP LEEL, chbrfifalEim o
ETHERE-TZDLS ARy F BT A
EDHERI X B,

Nicolson® D {REHIZ XL 1L, 13 & A & oM 1L
fluid mosaic structure %4 BLIEE_—EEOFICEHR
Bl L CTHEL, ZoREEROTA~EBIE
XELLDLEEZLNTWS. AFEHEKC KT
patching %° capping OH & EAEHOHMOLLDE
AiefléEzbnb. VA4 NVAFUROMICHRE 7 » 7
) iRt B M OPEN Y v EROKEICH SRR
7 a7 Y v capping #FE b, Con Antr s v
A7 5 — s LTcHifae ) vk kiTh Con A 5T
POBEROET I LIc 3550 bbb,

Capping #EEE v~/ THER L7z Lampert ef al.*
IRE 7 A v ABUR CH# b e microvilli 23R o—
HOBEBETHZ LERL, BEMHCEY 142 -
HEE e I MlaRE» D% T 5 LR HERIL T
%. Capping IHREKRGMETH B = L bEFEEIBES
L, =32 A F¥F-%NELTHHFOLEbNS. %1,
Z{k> + Y v 4, vinblastine sulfate, cytochalasin B
%> colchicine 75 & T capping 2314 I B0 L ash
EREAEORBHECEE S5 2 T\ % microfila-
ments < microtubules %5 cytoskeletal elements *
LTS L TCWAbDEELLRS. DX 5 kEE
I, FAEOFET IR G RYE & ik
A v ZREGUFE I 3 1) 5 RGefa o MR ERESE 0 B b %
LB LETCEELREEXET AL LEbRS.

5 B

B~ Ay A2 PRV AR~ v A RS iR
Bz, RIS Mkl s X OIEOTRERIZAL
OWTHAEEIRRIC X VTS5 & &S TBEY R
BRIVCEEEBRICIDHTR Lo 2T - 7.

D 74 A0FBEMBEAOBACELT, =v=
r— 7 LR OREA AR X 52 L AR L. BEE
LR TS P @molEpk+ (IMP) 3k L

NI

Ty, o RO IMP i iiZB b binteh - o,

2) BT A 2R FORIERE~DO I - T, A
AR ORBEE LR 5h, ToH skt s Pm
o IMP (34 7 LIE& LT, £ R OHE 75
BlED PHEIC I TRBE#ED IMP o /RIBHZED bR,
— oD P Eic s\ T IMP o238 bt

3 vANADOTEEMELOB AR IR T, Al
Bl P EIC BT S BEIE-C A btz b o L kgD IMP
DRENBE I .

4 A ARBTG5 Z it kD,
MR B TR 7 IMP OBE LA K v FATE
anf., COBRKIEXIFECEERRICL - T
RINTCY A L AFR O capping \CIRT A0 & B
T

Rakxnicdhich, MIEE, SRy AL RS
RFEPDEBFHETRTFHE, EUREBEEN R
2 — BRSSPI e th =R 7 b O iR E, #iBH
WIS BT RACEE LT, ki, ARols

7.
fo¥s, APSCIELE RN Y 1 v ARG B3 BBt
FMOWFTRE OB X D {fTlebhia.
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Explanation of figures

la A thin section of a NA cell 15 min. after the infection. Note the fusion of viral envelope with cell
surface membrane. X 106,500 bar : 0.1 gm

1b A scanning electron micrograph of a NA cell 15 min. after the infection. Virions on the cell
surface were indicated by arrowheads. x9,600 bar : 0.5xm

lec A FF replica of a NA cell 15 min. after the infection. The fusion of viral envelope with plasma
membrane is indicated by an arrow. Note the absence of IMP in fused viral envelope (inset). X
52,500, insetx< 136,000 bar : 0.1xgm

1d A FF replica of a NA cell 5 min. after the infection. Penetration of a group of virions (two or
more) is shown in the center of this figure. Note the unaltered distribution of IMP in the surrounding
area. Xx70,000

2 A FF replica of a Vero cell 10 min. after the infection.

2a A few virions locate in the vicinity of cell surface and one virion is fused with the cell membrane
(arrow). E : E face of the plasma membrane C : cytoplasm N : nuclear membrane X 14,500

2b A higher magnification of the virion fused with the cell membrane in Fig. 2a. Note the absence of
IMP in fused envelope on the E face of the plasma membrane (arrow). x48,000 bar : 0.1xm

3 A FB cell 15 min. after the infection.

3a A scanning electron micrograph showing four virions on the cell surface. x20,000 bar : 0.1gm

3b A FF replica of P face of the plasma membrane showing two virions being fused with the plasma
membrane. %90,000 bar : 0.1gm

4 A FF replica of P face of the plasma membrane of a Vero cell 10 min. after the infection. Viri-
ons being fused with cell surface membrane. Note the morphological similarity to the virions seen in
Figs. 1c, 1d, and 3b. x36,000 bar : 0.1gm

5a A thin section of a NA cell 30 hrs. after the infection. Note the presence of capsids in the nucleus
and enveloped virions in extracellular space. %20,000

5b A portion of a NA cell 30 hrs. after the infection. Note FF profiles of capsids within the nucleo-
plasm (arrows). x20,000

5¢ A higher magnification of intranuclear virions shown in Fig. 5b. Viral capsids and cores appear as
granules arranged in a circle. x40,000 bar : 0.1gm

6a A FF profile of the nuclear membrane of a NA cell 20 hrs. after the infection. One of the virions
on the P face of the inner leaflet of nuclear membrane (arrow) is shown at a higher magnification in
the inset. Note the paucity of IMP in the viral envelope. P : P face of the nuclear membrane C :
cytoplasm % 12,800, inset x 80,000 bar : 0.1ugm

6b A thin section of a NA cell 30 hrs. after the infection. Note an enveloped virion in the perinuclear
cistern and several capsids within the nucleoplasm. Nu : nucleus C : cytoplasm X 34,000

7 A FF replica of a NA cell 10 hrs. after the infection. The envelopment of virions (arrows) and a
IMP free spot (asterisk) in the P face of the nuclear membrane. Two capsids can be seen within the
nucleus (arrowheads). 29,000

(Explanations of Fig. 8 - Fig. 14 are under their figures.)
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Fig. 8 A higher magnification of IMP free spot in the P face of the nuclear membrane. x88,000 bar :
0.2um
Fig. 9 A FF replica of a NA cell 20 hrs. after the infection. Aggregates of IMP in the P face of the
outer leaflet of nuclear membrane. P : P face of the nuclear membrane E : E face of the nuclear
membrane C : cytoplasm X 68,000
Fig. 10 Aspect of concentrically arranged membrane of a NA cell 30 hrs. after the infection.
10a The most external membrane appears to contact with the nuclear membrane. Two capsids are seen
within the circle of lamellated membrane. Lipid droplets are seen in the cytoplasm. N : nuclear
membrane X 30,000
10b A comparative FF profile of onion-bulb-like structure shown by thin-sectioning in Fig. 10a.
x 18,600



452 [ NI/ FLBEER i

Fig. 11a A scanning electron micrograph showing virions on the surface of a NA cell 30 hrs. after the infec-
tion. x25,000 bar : 0.5uzm

Fig. 11b A thin section of a NA cell 30 hrs. after the infection. A virion appears to locate in a vacuole.
x 115,000

Fig. 11¢ Paucity of IMP in the envelope of varions being released from a NA cell 30 hrs. after the
infection. % 90,000

Fig. 12 Uneven distribution of IMP in the P face of the plasma membrane of a NA cell 30 hrs. after the
infection. % 92,000
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Fig. 13 A scanning electron micrograph showing a cluster of microvilli at one pole of a NA cell. The cell
was infected 30 hrs. previously to the treatment with antiviral antibody for 10 min. at 37°C. A virion
is indicated by an arrow. x10,000 bar : 1gm
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Fig. 14 A large patch of IMP in the P face of cell surface membrane. The cell was infected 30 hrs.
previously to the treatment with antiviral antibody for 10 min. at 37°C. x146,000 bar : 0.2um



