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The History of Interferon: Some per-

sonal thoughts and experiences in the
early years of Interferon research

Joseph Sonnabend

In 1964, the world of interferon research was much different and
really just beginning to blossom. There was no molecular biology
and the tools available for research were much more primitive.
Thus research into interferons required a thought process about the
biology of the experimental systems being investigated. The follow-
ing is a recollection from Dr. Joseph Sonnabend, one of the pioneers
in Interferon research, accompanied by a reproduction of some
thoughts he circulated for discussion at that time.

(Gl

I probably wrote this in the room | shared with Alick Isaacs. It was
written in response to Joyce Taylor's experiment with actinomycin
suggesting that interferon's antiviral action required cell RNA syn-
thesis. Joyce and | were the only members of the virology division
using biochemical techniques at that time and | was quite close to
the work she was doing, and of course Bob Friedman and | were to
work together.

When Joyce first saw her results, we thought that an inactive prepa-
ration of interferon had been used. | believe | was probably the first
to realize the implications of the actinomycin sensitivity of interfer-
on action. One must remember that this was an incredibly exciting

time; the time of Jacob and Monod, of derepression - in bacterial
systems; the role of ribosomes in protein synthesis had just been
worked out, and Sidney Brenner confirmed the Jacob/ Monod idea
of the role of mMRNA, | think in that same year- 1964. These were
the issues that Joyce, Bob Friedman, some biochemists - particularly

(continued on page 2)
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(History of Interferon, cont. from page 1)

Ted Martin, and | talked about. It was also a time
when virologists were venturing into biochemical
approaches. However not our division, as we had no
high speed centrifuge or spectrophotometer let alone
a scintillation counter. Joyce and I, and then Bob,
had to use equipment in other divisions. So | recog-
nized that this was the first indication (at least to me)
that maybe something similar was happening in
eukaryotic systems as in bacterial systems, which
was then a topic of great interest. That is, the
induced synthesis of specific proteins. Alick Issacs
was completely disinterested in these discussions at
that time.

I wrote the few pages in this state of enthusiasm.
Joyce and Bob read it - it reflected what we were

It was not intended for publication, but we sent it to
interferon labs, those we knew, which may have been

talking about.

Of course | also showed it to Alick for any com-
ment, he made the few annotations you can see -
particularly adding Jean Lindenmann's name (which
was so characteristic of him). I'm sure | also
discussed it with Ted Martin and maybe others in
the biochemistry division. Joyce left around this time.

Not only was there no comment at the time from
those | sent it to, but Joyce herself had forgotten
about it when I showed it to her a few years ago.

Just out of interest | did later write a kind of devil's
advocate alternative interpretation of the need for
RNA synthesis (Sonnabend, J. A., I. M. Kerr, and
E. M. Martin. 1970. Development of the antiviral
state in response to interferon, p. 172-183. In
Interferon. Little, Brown & Co.,Boston).
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(History of Interferon, cont. from page 2)

’ INTERFERON : PRODUCTION AND MECHANISM OF ACTION

8ince the early reports of Il-uclE.: 1957 on the release of a

non-viral interfering agent by virus infected cells, a large nusber of

observations have accusulated on the production and actiom of Interferon. N
A model will be presented which will attempt to correlate these
observations. [Essentially, both Interferon production and Interferonm
action will be viewed as involving a specific partiéi.paucl:‘:t the host
genome; Interferon will be viewed both as an inducer and, itself, an

induced protein.

INTERFERON ACTION

The important ocddervations which any scheme must take inte account
are :-

Ko direct anti viral action

P — i

Active on both RNA and DNA viruses - Y
Groater protection afforded by pretreatment of cells

Species specificity of action

(1

No gross effects on host cell metabolism - as far as this has been studied
Recovery of Sensitivity to viruses
Inhibition of virus specific RNA aynthesis

Actinomycin sensitivity of Interferon action

Frém the abaence of a direct antiviral action, snd the observation
that protection is greater if infection 1§ delayed following a period of
pretreatment, it is likely that some additional atep or stepa are required ;1
in the acquisition of viral resistance. These stepa may involve -

(1) Interferon (2) The Cod)
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(History of Interferon, cont. from page 3)

The first possibility means that Daterferon is in some way'al
sctivated so that it can express its antiviral activity oaly utrétl
It is the second possibility, nasely, that the num-n 0“1

would seem to be most consistent with the observations. It u‘ e
the actinomycin sensitivity of Interferon action that host cell
is reguired for an expression of its sction. Recent results

similar dependence on protein synthesis. It is suggested thet Iat

of a protein having antiviral activity.
Thus, resistance to viruses would increase with protnat-.tn&
Two further observations are explained on this basis : . ‘
The pers_istence of protection despite removal of the Inter

and the failure to recover Interfercn from treated cells which are

The Antiviral Agent and its Mode of Action

Interferon inhibits both ENA and DNA viruses. A common point of}'
action would be on BNA eynthesis. An important observation is that :
Interfercn @oes not seem to inhioit the messenger function of virus nuc}dt
acid. Thus, in the mengovirus L cell system, viral induced cut off ot"; hos
cell HEA and protein synthesis is not afiected, and although no new virus
is produced, the celles die. It might be anticipated that the virus induc
ENA-RNA polymerase is also produced. It is lezs likely thet the action &
this enzyme is inhibited, since Interfercn is active on DEA viruses.
suggested that the antiviral activity of Interferon results fros the

induced syntheesis of an enzyme by the host cell Vhich degrades nevly
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(History of Interferon, cont. from page 4)

synthesized/ Wk'
ENA. TFrom the preservation of the messenger functicm of the viral RFNA 'X
referred to above, it is necessary to specify that it 1s newly synthesized :
RNA that is susceptible. Cne would also anticipate an effect on host cell
RNA synthesis, and this will be returned to later.

The antiviral agent is apparently not present in crude preparations
of Interferon, since the action of these preparations is sensitive to actinomycin.
This implies an instability to the various treatments that Interferon
prepvarations are subjected to to remove virus, or to the fact thzt it does not

penetrate the cell membrane.

Species Specificity
If Interferon is viewed as an inducer, specificity of action might

reside at the point of induction: din other words, only Interferon of

appropriate specificity can induce the synthesis of the antiviral sgent.

Action on the Host Cell

On the basis of the above model, one might predict an effect on
host cell BRNA synthesis. As far as this has been studied, it is clear that

there is no gross effect at levels of Interfercn which afford considersble

protection ageinst viruses.
It is suggested :
(1) That the action of Interferon is self limiting
(2) That bulk (ribosomsl) RNA synthesis is unaffected
(3) It is newly synthesized meesenger HNA, both viral and celluler,
that is susceptible to the degreadative erzyme., If thie enzyue

is unstable, a basis is provided for a self limiting effect
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(History of Interferon, cont. from page 5)

The dependence of Interfercon action on continued Post cell RNA
d protein synthesis leads to the prediction that viruses that iphibit
iefe cellulsr functiona would be lesa sensitive to the action of Interferon

lded with the viruas; a pericd of pretreatment before challenge would be

pected to protect the cells.

THMARY

It is suggested that Interferon induces the synthesis of an
natable enzyme which dezrades rnewly ayntﬁeeized RNA, both viral as well
8 hest cell M-ENA. '

This outline sugzests the following work :

(1) Attempts to isolate an RNA degradative enzyme from Interferon i
treated cells. An approach may be to look for increased

activity of enzymes known to have this effect. (polynuclectide 'gé‘a

phosphorylase) . 1

(2) The effect of Interferon on cell RNA synthesis.
(1) The effect on overall RNA synthesis
(3i) The effect on specific molecular species of RNA
(3) The demonstration that Interferon action depends on continued

protein synthesia. There are already supportive preliminary

results.
J.A. Sonnabend
RM. Friedman
Joyce Taylor.
Nationpal Inatitute for Mediocal R
The Ridgeway, Mill Hill, Londen.
April, 126#. j
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