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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA. MARYLAND 20014

Building 2, Room B2-08 January 25, 1974

Dr. A. Mirsky
Rockefeller University
New York, New York 10021

Dear Dr. Mirsky:

1 apologize once again for the delay in writing to you. As you may

know through Mrs. Sternfeld of the Rockefeller Library 1 visited there

on October 29 during your absence. I have since had no opportunity to
visit New York, and to avoid further delay I am currently making revisions
to the paper.

1 enclose a revised page and footnotes relating to your own involvement.
I hope they meet your objections as expressed in your letter of 6/29/73.
Please remember that I have no personal involvement in this matter, that
1 do not claim to be infallible and that I seek a balanced view. Also
please bear in mind that this was not the main area covered by the paper
(as emphasized in ref. 144b).

This does not mean, however, that we have no further i{nterest in the
topic. 1 still very much want to interview you for the record and for
future work when I next have an opportunity to visi.t New York.

Yours sincerely,
\ i
\ Qﬁ» \,é k/QM
- e
. Jack S. Cohen
\ Reproduction Research Branch
Q)National Institute of Child
Health and Human Development

Enclosure
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historiographical formulae they do tend to ignqre the unique aspects
of situations to which they are meant to apply in favor of their supposed
similarities. In doing so they do not tell us why a particulac'discovery,
was 'premature". Thus, in the case of Avery gglgl.is yofk on‘the trans-
formation by DNA it is useful to know that a war was still in'progreSS,'
that Avery was an old man (67) at the time this work was publishcd and
that he had a reserved tempcramenc (139). Several people'oppbscd Avery's
modest conclusions in the light of their own beliefs in the genetic primacy
of protciﬁs (143). Also, unfortunately, expefimental foilow—up by Avery's
assoclates to answer objcctions to the work were largely unpublicized
(143b) .- These and other factors presumably contfibuted to the delay of
eight years, until the publication of confirmatory results by Hérshey and
Chase in 1952 (144), before the supposed general acceptance cf:the fact
that DNA was the transforming crinciple (141). Neverthelcss, many people
were active in this intervening period (144b) and several people did in
fact accept the izplications of the results of Avery 95;513 (145),‘
including Exrwin Chargaff wio was motivated to begin his own sigqificaﬁt
work on DNA as described sbove. For such people Avery EE.ELT?S work
could hardly be described as “premature’. Furthermore, the nucleic
acié component of nuclein was considered to haye a possiblyvimpOrtant
role in heredity long before Avery's work, Thqs, E. B. Wilson in thc'
sccond edition of hfs influentiai book 'The Cell", publishedvic 1900

stated:




Revised footnote 143.

Alfred Mirsky, also working at the Rockefeller Insfitute, has been

m:ntioucd as onc of the chief questioners of DNA as the transforming
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nee by Chargaff (ref. 75), Hotchkiss (ref. 139) and Stent (Molecular

Genetics, Freeman, San Francisco, 1971, p. 180). For example in 'The

Chemical Composition of Isolated Chromosomes™ (J.Gen.Physiél.,él, 7-18
(1947)), Alfred Mirsky and Hans Ris state . |

"The form of the chromosome is due primarily tQ the protelnv

thread of the residual chromoscme...the residual chromosome
he basis for the linear order of the genes."
On the other hand, Mirsky's views at the time are most clearly eipressed
as

Avery and his colleagues have shown decisiQely.by inactivation

experimaents that desoxyribose nucleic acid is an essential part

[ 1

of the transforming agent, and if there actually is ﬁo protein
in their preparation, it would be obvious ;hat the agent con-
sists of nothing but nucleic acid. This is a conclusion of
the greatest interest in the study of the chemical basis of
biologicul specificity, sad it should therefore be serutinized

arefuily. There can be little doubt in the mind of anyone
wiio has prepared rnucleic acid that traces of protein proba-
oly remain in cven the bost preparations. With the’tes;s

now aveilable for detecting how ruch protein is present in

it is probable that as much as
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1 or 2 per cent of protfein could be present in a preparation
of "sure, protein-free' nucleic acid. One of the most

ive dircct tests for protein is the Millon reaction,
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but in our experience a nucleic acid prcpaf;tion containing
as much as 5 per cent of protein would give a negative Millon .
‘ ¢
test. At present the best criterion for the purity of a
nucleic ccid preparétion is its elementéry composition and
especially the nitrogen:phosphorus ratio. Presence-of 2
per cent of protein would increase this ratié; but only.by
an amount that is wcllvwith%n the range of variatibn_found
for the purest nucleic acid'preparations.v No experiment
ias yet been done which permits one to deéideAwhether~this
much protein actually is present in the purified transforming
agént and, if so, whether it is essential for itg activity;
in other words, it -is not yet known which the transforéiné
agent is--a nucleic acid or a nucleoprotein. To c;aim more,
would be going beyond the experimental evidence.: .
(A. E. Mirsky and A. W. Pollister, "Chromosomin, A Debkyribose'thleOf-

protein Complex of the Cell Nucleus", J.Gen.Physiol., 30, 1946, p. 134~

135). Dr. Mirsky has stated his

2

ttitude as follows; "From the beginning
I considered D¥A as an esscntial part of the transforming principle, and
after it was proven by Hotcikiss that there was practically no protein

precent I accepted the conclusion without reservations' (letter dated

5/29/773).

xef. footnote 143D,

Yor example, Maclyn McCarty and O. T. Avery, "Studies on the Chemical

sature of ihz Susstence Inducing Transformation of Pneumococcal Types. II.

3¢ on the Bioloesical Activity of the Transforming

cnce'ty, J.rimicilliad,, 63, 89-96 (1946). In the summary they s:tate
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It has been shown that extremely minute amounts of purified preparations
: B¢ proj
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of desoxyribonucleasc are capcble of bringing about‘theAgbmpleté and

frreversible inactivation of the transforming substance of PneUmococcﬁs
Type III". DMcCarty has said "The discussion of the rcsulté reported in
this was divected specifically toward some of the objcctions...; I will
admit that this paper is cited infrequently and usually not mentioned at

21l in any discussion &f the 1944 paper" (letter dated 7/10/73). Also,

for example, Rollin D. Hotchkiss "Etudes sur le facteur transformant du

A detailed analysis of the work on transformation and DNA in the
pariod 1944-1952 is beyond the scope of the current work. However, among
thioce active in this field, anart from.HcCarty and Hotchkiss, were Austrian,
Tphrussi-Taylor, Zamenhof wnd Seymour Cohen (the'lattéf two_from-éhargaff's
laboratory). Hotchkiss hzc Jdescribed this work from his own vantage point

{("Gena, Transforming Principle, and DNAY, Phage and the Origins of Molecular

“ies

. Cairns, G. S. Stent, and J. D. Watson) Cold Spring Harbor

1666, o. 180-200) and has emphasised that one factor in the .
szparent deley in the assimilation of Avery et 2l.'s work was the dif-

Ziculty in following it up experimentally (letter dated 7/19/73).




