UNCLASSIFIED

AD NUMBER

AD842917

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors; Foreign
Government Information; 15 MAR 1968. Other
requests shall be referred to Department
of the Army, Fort Detrick, MD 21701.

AUTHORITY

SMUFD D/A 1ltr, 15 Feb 1972

THIS PAGE IS UNCLASSIFIED




TRANSLATION No. 2 74/ ©

/(W/¢éf

| B¢

DATE:

&

o7

¢

ADR42

DDC AVAILASILITY NOTICE

a Reproduction of this publication in whole or in part

. is prohibited. However, DDC is authorized to
reproduce the publication for United States

w Government purposes.

YL veam el . "e

‘ T .

. :
STATEMENT #2 UNCLASSIFIED P dovia-. /F

This document is subject to special export Joo ses aTln :

controls and each transmittal to foreign - o ':JJ mEJ

governments or foeign nationals may be made A

only with prior approval of Dept. of Army,

Fort Detrick, ATTN: Technicsl Release Branch/

TID, Frederick, Maryland 21701

DEPARTMENT OF THE ARMY
Fort Detrick
Frederick, Maryland

B D

DY NS e A




Best
"Available
Copy



O

-‘-\-'-\-1.h,-q—0-_- I TS e

vA M Arw b o
MEAIVORVR ST BLRLWEIN ZPATICITUIC VIDAL 2.3

-

RS cm— - - [
JoiDd TL0IN L08D CLils

twde Lollowinrt 13 2 wransiaii or on orticle

v--n-i-{—u O weth Coa Mo
Ly W. Schaz'er™ wialc. eprecred in the Gcrnmn
lanmuage periodical, Path, llicropiol

{ Pava-
clozy axnd Microoiology), Voi. 2:, pages
' 917-935, (1965)]

Trhe Tact vhat proliferating aninali-ratnozenic viruses are de-
penZent upoa vhe metabolic annuruuus of vac ccil has been kown since
<he %inme of Loffler and Froschn; &lso the fact they cre effective in
arg” different ways was immedisiely apparent to clinicians and lead

to une first histologic and histochemical investigations. However
rore precise studies became possible only whea more sophisticatced
tecimicues were introduced. Only after the application of tissue-
cullure teckniques could reproducible experim.atal results be achieved,
tue appiicetion of isotopes leading to great accuracy and sensitivity.

The study of the interactions between two pariners can only ' "7

ead to wortawnile results if the propert‘es of each partner are well-
x.On“. Tor tnis reason only a few animal virus types woich have been
analyzed in detail, have so far been chosen. As the field of experi-
mental virology is stilli in a state of flux I should like to limit my
discussion ©0 the studies performed by ocur own group. My coliabora-

tors in this work were P. and H. Hsusen, R. Rott ana C. Scholtissek
(See references 1,2,5 and ).

* At the Max-Planck Institute for Virus Research, Tubingen.
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pRoviruses as rep-
resentotive of tne iafiuenza viruses oond Jinwily, the Newcastle
Gisease virus (MDV) as redrecenvative of the Para-influenza viruses.
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Over-simplified diagrams ol these viruses are given in Figure 1.
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Al ‘nree types of viruses contsin single-stranded nucleic
acids ol the ribose type (Rid); 4in i~ and KPsvirus the amount
corresponds t0 & molecwiar weigit of sbout 2 x 10°, in MV it
eopears o be sazewhat greater. In Mi-virus the KaA is surrounded :
by a reiatively simply struciured provein shell. According to the :
levcst resuits of 3. R. Rueckert (5,5), this coasisis of two, or even  -° ‘
T.uree, polypezptides. In KP~-virus end NDV +the nucleic acid together
wila a specizl protein forms a thread~like inner component, the g- .
or RiP-antigen, waose structure differs for each virus. In the
I cnoviruses tne RNP-antigen is surrounded by a spiny shell, the '
Berzazglutinin, whose distinctive characteristic Is the Fact that it is :
the carrier of the hemsgglutinising properties of the virus particle. :
JScwaminidase also appears to be contained within this component.
Scuaies of XP virus show that the hemsgglutinin is a carbohydrate
p-otein coxplex. The entire structure is neld together with lipo-
proveins wnich, as will be shown later, were originally components of

-

tne cell wall.
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Figure 2. (a) R¥P-antigen of NDV.
Left: evaporated; Right: negative
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Inotae suuly o whe iantoroctions cocurring besween the virus

and 10St-~cl Tl we Iirst I0.l0wed iie behavior of the virus-speciric - ;
materdal ond wion aivtempted TO correlates this with changes in the .
L i 04dC CInAViuie

&) Behavicr of the virus-speciric isteriali.

Aoy A

The feollowing pictur: for thc MI-virus-lL-cell system re-

sulicd froo. cludass ©F the belavior oF thz virus saverial: signie
Jlcant Caaages Tecome apparent shortly oiter contact occurs betveen
Lost cell wid the inJecving virus partlcle. it enters a phase i
wiiich can ve designated vhe "Eclipse" pazse in which its infectious- {
ness can 20 longer be detected by the usual recans. According to :
accented ozinion this inalcates that the virus particle has liberated .
its genevic uaterial, nuclelce acid. Asrareatly tho ME-virus recquires X
0 special enzyme for this. By using hignly-rurified crystallized :
»Z=virus we found that in 0.07 =. §aCl solution at i 6.0 and

37°C its siell rapidly breaks up into Irarments. In addition we obe :
surved, iu electron-optic investizations, iiiat sudstruciures can de- :
zach from the virus shell at the weak points (without further pre- !
veration during evaporation on the slicde) Irom waich the nucleic acid
tareads emerged (Pigure 3). The YZ-virus shell is therefore a
relatively unstadle system which under quasi-physicliogical conditions
cen ve split without enzymic ticipation, causing reliecase of its
-miclelic acids. Drews made similar observations with polio-virus
(Personal comminication).

[

Under the direction of uhe liberated XNA, virus;-RNA and .
-provein are formed on the new virus r..cerigl in vhe aost-cell i
{Figure 4. The RNA was found to be phenoi-extractable, ribo-
Suclease labile, and the infectious component. The kinetics of the
forzation of . . . . . . [page 922 is missing ]

.
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{p. 9253] . . . . visus orocedns vere Jollowed serologically and with
e e CLLLILEL T, WANWaily we were wuso interested in seeing
wiaelier Coufiesulosacd AU WA Diay & roie in vhe formation of new
sinsle=suranced virel WA. Duaring those investizations we were able
Lo isolave double-stranicd SUA foom s dafected cells, as
vontugnicr ard Ssaders (7)) were cula 1o Lo for Zilevirus and P.

sdousen (6) for Mi-virus (Jigure §). Hauses showved that its production
essentially parailelced tiad of whe single-sirnided virus INA.

“Clicse" cxperimenvs wi.en rodloactively iszbelled lucleic-acid pre-
cursors indicaticd ..o a parv o vac double-siranded R[WA is con-
tinually resizced wiuvn mawivesyataesized maoterizl. ldeliing and purle
fication axperiments in wnich the "hot +" portion of the douole

strand is replacec by "oold" XKIA iscloted from the virus particle
showed that the +eportion is coatinually renewed. All these ITindings
can be undersiood most easily by asswring that the formsvion of ME-
virus RNA follows the principle of asymmetric semiconservative pro-
1iferation (¢2. 9) (Figure 6).
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Tigure 6. Schematization of the asyrmetric,
sericonservative proliferation of virus-RiNA.

Tcegrarhically, according to the autoradiographic experiments
dasceribea veiow, the proliferation of ME-virus-RNA appears to take
place in the ¢ytoplasm. In the same place one also rinds virus~- ... ...
protein with filuarescent antibodies (Figure 7). As soon as suffi-
cient quantitles of both components are appliied they combine to form
the new infectious virus elements (Figure k). Their liberation occurs

o




GRAPHIC NOT REPRODUCIBLE

Crles e - A PR
WUSR TLLT aLd,Ull VLTS

y warvicics are Torsed per
ceil.

. ’l.
st
.
K S
N
- s
. .
‘s
S
m~m Y
[¥]
r —
H 1
’ i
\
¢
) 0
t - '
. .
. H
) .
t .

S

»ix 7. (8). Autoradiozreps of R¥A-syathesis in MNE-
infected-L~cells - 5 Lowrs post-injection. 5 minutes

HB—uridine. (v). Dexonstration of ME~antigen in

infected L-cells, using fluarescent antibodies.

(& aours post-injection).

Since tne proliferation of KP-virus ia chicken fibroblasts has

been dealt with frequently. I will sumcarize it in » diagram (see
Tigure 8). .
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Figure §. Diagrem of NDV-antigen in infected cells
with component specific fluorescent antibodies. (a)
Ciiicken fibroblast § hours post-infection (p.i.).
ANP-antigen-antibodies. (b) Chicken fibroblast 7
hours p.i., Hemagglutinin-anvibodies. (c) Chicken em-
bryo-lung-cells 6 hours p.i., RNP-antibodies. (4)
Chiciken embryo-lung-cells 6 hours p.i., Hemagrlutinin~
antibodies.
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roLllergeion eyele ¢l LY LaS Slner LTioviras, chows
coevrain slidilarisies wita vhoav ol thne o S buv &iso cnarzeluristic
Cillereaces.  Tuese refoer poiirllily 1ol calizaticn of tie RVD
Lnvnzen aad therein to tlue Virus-XlA-zyaihcsic, While the RUP-
ANE SO WIDCWNS A the cell nacioiuws Wios LP-viras, with NDV o in the

erioplect it ds found on the nuclous (Iinase §) . Furvhermore tic pro-
JiTeraiicn oFf HP-virus L5 stonzod Uy aoviuncuysina, lLowever that 01‘
WDV is aot. Thc neoning of this is nil Yoo Cleur.

< “roo, - A P o~ R PP i~
Y; Merekelle hahocior of e i.0aga hert galle,

0w G0eS LiLS paenosendn :._.ec:u mItavoiiin of n..\. nost cell?

e ouxr studles uu—“wk bs Protein meta-
colic S roilowed using :J‘- - e.:.d '-’/-;awe...ed com-
nounds., Tie xinetlcs were siuudicd using G-:i;cr- and Scinvillevaion-

Y
cowntin;, vhe topography by SAlollldlogrLsiic Lzilons.

o L-celis with !Z-virus
SO0Ca afier infection iuhe
inserfarence of Fha-gynihesis
in tne cell rucleus, woich av v;“.». t:.r.‘.a or tae virus-RiA i Joliowed
oy marked Ii;\'A- yn‘c‘nesi.. in an wucudl logtation i.c., tihe cytoplasam
(Firure 1) . This phenomena was studied muantizetively by labelling
tuie BWA wath C‘-"-—u.:.cu:e and derersining the rates of incorporation
Using o seinvillation counter. Tre resultis ore gradhed in Figure 11,

42 %he incorporation studies with radicactively labelled
leucine wuowed, an izhibition o proiein syunituesis p:.ra..‘.lels the
recictica of normal RN, syathesis in the nucleus waich is, however,
inverrur-ed et the time when R syatuesis tekes place in the cyto-
plarm (Figure 11). Cessation of celli-DlA-synthesis wes als0 demon-
struted using Tritium-labelled thymidirne.

If one correlates these results with tihose described above
then one can conclude, with greester certainty, that the RNA which
apycars in the cytoplasm is virus-RNA and that the protein formed
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waich later appears in the mature virus elemexis is actually identi-
cal to the Riia produced in tkhe cytoplasm 3 to 6 hours p.i. Tae
labelled protvein waichn is forzed at this time can be characterized
as virus-specific protein with tre aid ¢ a precipitating antitrogy.

sizultaneously is virus protein., Pulse exsperiments confirz that RA

In the quest for tne reasoa Jor the rarxed changes in RNA-
and protein syntnesis we came upon sudstances which appear very early
in the proliferation cycle and apparently have an aloumin-like nature,
Even thouzn they are produced uncder the directicn of the virus - RNA
toey stili cannot be detected by virus-specific tests. They can only
be cemonsirated by indirect methods using substances which interfere
vith protein synthesis (Figure 12). Tucce are designated as “early
yroteins.” Drevious results witk MZ-virus and other ¥irus-types of
tae samz group suzgest thal there are at least three different types
of early protein in the corresponding systems i.e.:

1. en ianibitor of normal RNA synthesis;

2. & substance which obviously independently inkibits normal
protein synthesis;

& virus-RNA-polymersase.
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Action of E-fzaguanin (AC) or XiA-

an& protein-metabolism of MZ-infected L-cells.
&G was added at time O,
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It was interesting to find that toth inhibitors are already

forred at & time at waich no perceptable proliferation of virus-RNA

nas occured.

Even though the proliferavion is suppressed with 8-
Azagusnine, which inhibits the synthesis of virus-R¥A without signie-

-

ficanily cistrubing that of cell-RNA, the "early-proteins' will still

Ye formed (Figure 13).

We are therefore inclined to assume that

treir synthesis is incduced immediately by the RNA of the infiltrated

virus particle.

Figure 1k summarizes the total picture of the interactions bee

“ween Ma-virus and 1ts host cell.
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Vilrus ohd Le~celis. On Tie rignt is indicated tae
time (after infection) zt wiich the corresponding
processes occur in tae cell.

1: Inhidbitor of normal uprotein syathesis.
= 2: Ixkibitor of normal XA syathesis.
3. RVA-polyzerase.

Unfortunately, an abricged and zorticlly nypothetical picture,
similar To the one for rE~virus, can nctv yet be preseated for both
ryxeviruses, Early proteins aliso occur., Ve can only state with cer-
tainty that at least one of thexm is necessary for virus replication to
vroceed normally. It would De interesting to ascertain whether the
transport of ANP-antigen in XP-virus, from the nucleus into the cyto-
vlasm, is ithibited by tne amino acid enalog parafluoropnenylaniline
(FFPA) (seec Figure 15). It is possible that a special protein is
azuin regquired for tnis process,

Striking differences come to light il one compares the in-
fluence of ME-virus on the one hand, with that of both myxoviruses on
tae otker on the RNA- and protein-metabolism of the host cell. In
contrast to the ME-virus neither the X7 - nor the KD-virus inter-
venes to any great extent in the eax.y stages of proliferation., NIV
may be used as an example. In NV normal XRIA synthesis remains
s0 intense that it masks the synthesis of virus-RNA in the autoradio-
graph (Figure 16). The latter can only be clezrly seen in the auto-
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(e) (d) 7 hours P-i.: (€)(2) 10 nours r.i.; (g)
(b) 23 bours p.i.: Chicier exiwyo lung cells.,
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radiozraph il the production of norucl AL is suppressed by
o acvinoycin.
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| Fipure 16. Autoradiograph of RNA synthesis ‘
: I (82-uricdine incorporation) in normal and NDV- ]
infected XB-cells. Upper row witnout, lower
with actinomycin addition, .
Concluding remarks.
- Ay y ‘ - ! ! H
: A8 these few examples show, virus types which contain the :
: same type of nucleic acic can themselves be synthesized in the Lost ;
t cell and can affect its metabolism in many different ways. Whereas )
i in XP-virus the synthesis of virus- RNA occurs in tae cell nucleus, i
. in Mi-virus as well as in NIV, which in several respects resembles :
KP-virus, syathesis apparently occurs in the cytoplasm. Also, !
. ereas therc is an immediate, drastic, reduction n -
_ whereas there i immedlate, drastic, tion of normal RNA-
hEY f




Sad provelin=netabolicon wilh MO-vitus, those cae Gisturbed relatively
il.iie in the mest dmporvant shase of the proiileration cycle in
Lol rymoviruses, | !
r\
Yalore nately\:here have toen no cuilozous studies of tumore
orofuciaZ, ITFA-LILLUINIng VIrisel Yo Liie. o Lz most likely that
Liooe viruses, whien seuewihal raserdlie nuomovic s Lorphologically

dé to waleh cven tho X E-inlilicaza viros

: 2 N . : 2 2.0 3. TO ha2long, accorcs
17 Lo ne very invercsting Ovsc.valisn: O Vo. Liuchughberger ct_al
WS . -l . n -~ =2 s -t P I

\<2), Crange the normal mavaboiicn of the Sell 1o 2 lessor extent than
s3-virus or NDV. It zppears ti.l they save found a modus vivendl

witiz the cell which the latter ncowever rust repay through unlimited
proliferation. How this occurs will only ve cliarified Dy an extensive
irvestization of the interaction betweei botn pariners.

Vaen we are Taced, on the biochemical level, with tae various
activities o viruse:. we must ask kow information may e oovained
from such minute orzanisas. The latest results of molecular biolozy
ghow thut cven the szailest viruses contain large Guantities of gene-
vic materisl, in contrast to expecvations. Ore-third of the RMA  con
tained in KNA-virus sulfices to transfer tre information of the virus
orotein., The remaining two-inirds is available for otaer informavion.
Tne renge of variation thereby. possible would exvlain why the quest
Sor chenotnkerapeutic substances having a wide range of action nas thus
far been unsuccessful. We must also cousider tne fact that the only
subsvances wortny of investigation are those ‘which leave the meta-
“olism waich is normcily a part of virus synthesis, substantially un-
changec. In anizmal studies we observeé irat a compounéd X may have
& marked effect on & certain strain of virus, but no erfect whatso-
ever upon a closely related variety. On the otner hand, a coxpiund
Y may have a relatively wide range of elfects in the experimental
animal, Closer analysis of its mechaxnism of action showed that it
seriously interferes with normal RNA-metabolism of the cell.

However 1 should iike to discuss not only the negaiive as-
pectls o owr fiudings but a positive aspect as well. Using ME-virus
as o exarplie it can be shown that there are viruses capable of in-
ducing the production of materials which regulate the genetic func-
tions of the host cell. In my opinion the possibility exists that
such "virogene regulators” will prove to be of therapeutic value =~
e.g. in tumor treatment - and the viruses now known only as patho-
genic agents, will be found to serve as trangmitters of the desired
information.

It is natural to assume that we will succeed in making virus
particles that contain a limited amount of information. Experimental
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DISCUSSIoN

F. Burke: According to :.ur findings 1TV contains essential ele-
ments of the host cell in the ghell; neverineless it is & good
i immanogen. According to Baxker, Herpes viruses are not immunogens
- ~-- -because thoy have too much host material ian their suell. Could you
.. _make some gtatement concerning the shell material of Herpes virus?

Do you consider the late fluorescence in tae nucleus after in-
fectios with paramyxoviruses to be gpecific?

W. Schafer: 1. The finding of RNP-antigen in the nuclear region of
% XDV-infected K3-cells can be expleined by the fact that in later
stages of the proliferation processes of degeneration phenomens ap-
pear in the nuclear membrane and the antigen passes through the
membrane. However it is more likely tihat at this time RNP-antigen
Q . groups are demonstrable in the thin layer of plasma ab¢/e Or below
, -~ - the micleus. Our studies were made on intact cells.

2. I would iragine that there are gradual differences
in the coating of virus particles with normal host material. In
: .. dnTluenza - and parainfiuenza - viruses, large quantities of virus-
) - - . specific materisl penetrate the host-shell; perhaps these are parts
" of the hemagglutinins which are present. - the situaticn appears to
° be dilYereat in mysloblastose virus which is of construction similar
1o that of the myxoviruses. The portion of normal host material is
© apparently much larger in mylovlastose virug. It contains demon-
strable amounts of ATPase derived from the cell membranes and can
carry along certilagenous naterial when it is produced by cartilage
cells. We were able to show that when this virus is injected into
_rabdbits, in which it does not proliferate, one finds that anti-
bodlies for host material predominate in the serum. Thege surround

the virus-specific material to such an extent that the immunogens-: -=-

i can no longer act upon it. - Herpes virus can behave in a manner
i similar to that of ryyeloblastosevirus in this instance.
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