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Hello Joe:

This is dated April 10th and is in reply to yours of April S. TYour record was
largely in the nature of comments on my own and leaves me not a great deal that needs
revly. I sm #lad to have the {anformation and some of the references that you dié
give me, and thank you for it. As this consultation goes on I get the fesling, and

I should be surprised {f it weren't so, that I am getting a ¢loser and closer under-
etanding of vhet you're about. Of course the time will come when cistance will

reach the point of diminishing returns and the very fact of being close to your
problems may somewhat diminish ay usefulmess dut of course I'11 do my best. I hove
you won't take my every suzzestion too seriously. Your deseription of my function

ae & gadfly is, I think, more appropriate tham that of a delphic ruricle. I wae a
little surprised therefore that you paid very much attentionm to the notion I
indloated of leoking for high production of accumulated intermediates as a first sten.
I mentioned this only as, so to speak, a logical sequence, well understanding the
vrodable technical barriers. However, l'm going to continue to mention things which
to my mind appear to be techaically impossidble bdecause it seems to ms that my function
is not primarily that of techamical evaluation; that 1e really yours, If I took it

on myself to decide beforehand that something was or was not likely to work I might

be depriving you of ideas direstly or indirectly which might lead to some unseful
application. In this particular case the faet that the low production of antibiotice
sesms to creclude that looking for them in the first {netance Dy any method other than
their biological metivity - well that seems very reagonable but ! would still keep {n
the back of my mind the notion of how worthwhile it would be to heave some indenendent
method of icentifying such subatances.

I had a chance over the week-end to look agailn at ¥aksman's more recent opus on
Actinomycetes and Their Antibiotics and was of course greatly impressed by the large
mamber of antidiotics that have already been descrided. It strires me that your main
problem must be not 50 much the discovery of anything new dut the verification that

it is, in fact, new. I was not very deeply aware of what you had in mind by way of
your punch eard system for the classification of your antibiotic droths but it would
seen to me that you do indeed face a difficult vrodlem in simply assessing the novely
of anything new that does come up. This is one of the things that I will wvant to tmlk
to you about in greater detail wvhen we ocan get together persomally as it seeme to me

a rather too complicated affair to go over et thie distance.

As to the general guestion of the natural function of antidiotice, in a way [ might

say that I am in agreement with your own position on the matter that it really is

an open question. I have not had enough time in the game to have any feelings i{n the
matter, as you recognize yoursslf the arguments that you presented are by no means
conclusive although they do point in the direction that you had incicated. I have

been particularly struck by the statement I've seen in several places that antibiotice
tend to be adsorded onto the eoll. If the ususl methocs of testing antidletic activity
would recuires extraction of the antidiotice this might fai) whereas the adsorbded
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ratidiotics still conceivadly might fuanction in situ under certsin conditions. Ais to
the pointe of the low initiel activity and the espeecific regquirements under laboratory
conditicns one could renly rather facilely, I don't knowv how correctly, that these
notions apply vrimarily to laboratory circumetences and what goes om in the soil might
be n very different matter., It might alsc de to the point that the actual amounts of
natidlotic required for effective competition ss opcomed to complete antagonism may be
relatively small since antibiosiz is by no memns the exclusive mechanism of such
competition. Under certnin circumsternces ons may even imagine thet ovar production of
en antibiotic could be deleterious under nntural conditions to the orzaniesm vhich is
producing it. 1n fact, one cen argus that this is probadly true from the very faet thst
it recuires laboratory selective procedures to develop high vroduction YWy Actinomycetes.
This eams point of possible self inhidition on the one hand and the sudtility of
ecologienl conditions in the soll on the other, I think, ean also be used to counter
your {inal point thet the antidiotics of limited svecira would de less likely to de
useful to the pctinomycetes, BRe 211 that as {8 mey, this ig abvicusly a rather sudtle
cuestion. It may not have suniform answer, that i3 to sey, some sntibiotice may de of
somé use to the organiss under nutural conditions and other not. As to whether they
are the blocked intermediates of normal metadolites however I sam rathsr more skeptical.
I have been for a long time a very firm follower of the general nmotions of comparative
bilochemistry to the effect that ocne is very unlikely to find important metsbolites
which will be unlque for any single class of organlsme, If, for example, streptomycin
were an intermediate in the synthesis of a generally important metadolite I would temgine
that 1t would have been picked ur bdefore now in some completely unicue clmes of
org=nisme and ag far as [ know, for example, I think penicillin hes not been plcked up
=8 a product of sctinomycete mestabolism und convereely for streptomycin andé the wmolds.

And flumlly to finlsh up this toplc for the moment agsin, have you seen ths Symposium on
ictinomycetes which was held st the Internstionsl Congress of Hicroblolosy st Rome in
19531 There are pn numbsr of papers in there which will be of putusl interest and
would emchsaize ot the vresent cne by Villemin, lechevallier snd wakarman which goes inte
somexhat more detall on the produetion of =2ntibiotics in the esil and where they guote
sore of their own exveriments, for example, that an efher extract of soll had rroperties
similar to those of Actinomycim. However, as I think shouls be empnnsized, there la
nothing contradictory between the bLlocked intermediste hypothesie and the ecologicnl
funetion as sntiviotice, alnce these concents may be lookine st the same ~wmiteriasl fust
for differeant points of view,

The main thing that dees concern me cn the viewpoints thrt nntidblotice are blocked
intermeclates of zenernlly important metabolites le¢ then why nre Actinomycetes azomreqtly
=0 uninuely importsant as potentizl sources of new antibiotics? They were seized upenm in
the first place, I lmnzine, because of their vrevalence in soil and more likely perhsps
becanuse they havpea to work. [ wonder, hovever, if your main iaterest is the question
of finding materials that sre new and untried why you con't leave the antidlotics
anltogether and go to screening other kinde of s0il organisme, Thie would be ths most
1ikely method of picking up materials that hauve hitherto been irnored on the one hend
ana on the other your hypothesis of the nature of antidiotice leaves nothing unicuely
frvoradle for the idctinomycetes ns potentiml sources of them, From the point of view
of lsboratory =menirulation, organiems such as yessst or bacteris wonld bs far more
convenient; thers would also be a rather more cogent vossibility of detsiled genetic
anelyels and gornitrol of the results. The guestion mny be how deeply you are convinced
of thie hypothesis of the nature of the antiblotics anc of course in mn industrisl
gperation it ia not necensary to commit 211 of cne's investment to a single theoretical
1ine of approsche I no feel the more strongly the longer I think of 1t however thnt the
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most likely techaigue for obtaining hitherto ignored mmterials would de to develop
organisms completely out of the range of the Actinomycetes altogether. If they have
besn so thorcughly scresned on a random besis it would suggest that it may perhaps
be time to leook for antiblotic activity from cuite uaioue sources. Othervise I
would appreciate your views on Juet why Actinomycetes are euch organisms of choice.
Bow 1 de appreciate, this 1s a point that has startled ae in my own experience, that
the unigue thing abdbout Actinomycetes may not be so auch that they are ecapadle of
synthesizing antidblotics but that they have the hadbit of rroducing large amounts of
materiala that they put into the medium. On the other hand I am not certain that this
1s sorething that properly could mot be shared by quite s mumder of other organisms.
It might be of sorw interest to test Actinomycetas more directly for a trait of tals
kind in an objective way, for example, by obtaining nu Actinomycete which is blocked
ia some particular step synthesis of some amino meid for sxample and seeing whether
its level of production of the intermediate without any further handling of the
orgeniem is going to be strikimply different frowm a comparable mutant of Neurosvora
or bacteria or yenst,

Another logical conclusion on the notion of the ecologieal ineignificance of antidiotic
production is that one could infer from this that there ought to be no varticulsr
correlation batween this trait and other charmcters whoee persistence in nstural
populations presumably would de a metter of sose ecological importence, that is to
say, I sense without perhaps deing sble to state it in a completely logical, rigorons
fashion certain contredictions detwesn this noticn ond the idea of the necessity of
looking through unigue kinds of Actinomycetes in hopes that this is the best method

of finding new kinds of antibdiotics. The blocked intermediste notion would seem to

me to lead to the conclusicn that mny isoclate which is not of immediate direct fidshic
with any other has an equal likelihood of produeing eome nev compound snd I find in
thiz paver by ¥Yalsman some Justification from this point of viev in the grest veriety
of compounds vhich have been produced by what has been classifled se a single type of

3treptomyces zriseus.

At one polnt im your commentsry you ssked me to axpl&in more carefully why I thought
too rigorous selection was bad. 1 think a little bit lster on you sxpressed the
polnt very well yourself, namsly, that if in your elective isolation program you bored
too stronzly on = asingle carbon or mitrogen source you would, of course, before very
long be exhausting ths tots]l sumber of types which ecould be isolated on that source
and then Bs reduplicating your sfforts. That's a1l [ hed in eind. The more rigorous
Jour selection the suoner you are likely to exhauat the existing range of organiers
that could be picked up on a given nedium,

In some eerlier paragraphs 1 did mention the poesidility of autosensitivity ae a factor
vhich may limit the natural productioa of anmtidblotice. I think this is something

that may have to be looked out for in scoreening for mutantes which will produce
sntibiotics., I was struck, Bor exanpls, by Kelner's comment that many of the antibiotice
producing mutsnts that he observed did in fact forzs rather limited colomise and grew
rather poorly genarally sand 1t sesms to me possidble this may be due ta direet inhibition
by the antiblotic produced although of course it is egqually poseidle thet thia ie the
vrisery ef{fect, namely, the metadelic defeet of which sntibietlic preduction ie n
secondary oonsequence, This may suggest howsver other nmethods of going after mtants
with antiblotic-producing traits, that is to eazy, to look for self-inhibitery mutants.
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Finally, to snswer a couple of Ur. Ooureviteh's gquestions, 1 heve in the first rlace
that he hasn't expected more of replica plating for Actinomycetes than it canm furnish
for any other organism. Of course, wvhen the velvet is vressed down on s colony of
any kind of organism it picks up not Just a single point impression dut a emall area
and denending on circumstances and the organism and conditions ete. there is dound to
be a certain amount of spreading of the growth from the initial size. That mesns that
even with bacteris it is necessary to limit the total population om the plate to
something of the order of 100 or 200 colonies if the colonies are moderately small

and to ride with less than that if they do not develop to s very large size. Uuith

the Actinomycetes, howsver, ve have had no trouble for a long period of time xith
replica plating »nd sporulating colonies for the purpose of obtaining suxotrophie
matante and I can hardly think of any situation whose demands would be more rigorous
than that. The main thing I cam suggest is to make your replicar as soon az =1l your
colonies on the plate have begun to sporulate and in that way they co not get too
large, not to prress too hard with the velvet since oaly » very light contact ie all
that 1s necessary and make sure the plates are moderately dry vhem the transfers are
made. I will aleo take the occusion to discuss o little more closely the role of FaV
a8 & metabolite and as an anti-metaholite. The former is, of course, very well
recognized and the latter has been rather odscure; it iy not st thie moment clearly
known what the anti-rickettsial funetion of FAV is based upon. I can't help but feel
however that this is an utter coincidence that the two functions have nothing to do
with one another, Perhaps the strongest possidility that [ am aware of for the anti-
rickettsinl function of PAV is that it fuactions as »n atngonist of another vitamin
that Bernie Invis has vicked up, namely, hydroxybenroic acid. it least I imow that he
h~e made that suggestion and I'm not well snough aware of the current litersture to kaow
whether 1t has found a better or worse basis since he first oade it.

¥&ll, Joe, I'1ll be cuite ready to get down to bdrass tacks or to make any kind of
discusaion that you would like %o do. 1 reslisze that things may get to bHe a 1ittle
disorganired anc will prodably get more so if we go on to personal dlecuesicn. I hope
not to be beladoring any particular polnt too often since my function here is to serve
you rather than to convincs you of the correctness of any conclusion tomt I may have come
to and I want to be sure that I do the foremost moet effectively. what I %111 do, I
think, is collect the various and odd notions that perhans have not heen dlssolved

over a period of several months at s time and rerhave every 4, 5 or 6 months I'l}
vrrepare a fresh resuse in order that you will have these fssuee readily =t your disvosal
to act upon as you ses fit. I aporeciats that there are necessarily differences in
lines of aetion in your set-up as compsred to what we would do im » laboratory like our
owvh and I'm not well snough acquainted with how you can rum things to be ab’e to inter-
Pose my owa Judgement on what you ought to do. As you suggest, howesvar, my function
will be to remind you of the things that ought to de thought about. I hope you never
thouzht that a consultantship would mean that you would have someone e¢lee do your
thinking for you. I thimk you are going to find the coatrary; you're Just going to

be fmaeed vith so many mors problems tsna yot had before decause your conguliants

never go into making decislons for you and his advice iz bound to be of » rather

oblique nature and as you suggest verhaps his main function is to help ¥eep you on the
ball which means thzt much more vork om your part. Vell I Mope ! won't have to maks

too =any more vhilosophieal jJustifications =s we 2o on. Hovever, barring theee

rather infrequent resumeg vhich I will meke as my undertanding of the situntion develons,
I'n gotng to leave it un to you to take the imitintive as to which sarticnler tonics

ws ought to explore in many detalls as time goes on. Chviouely we could very readily
£0 811 over the mav and we have to have some sort of rhyme and direction to the story
which I'm going to lemve for you to do until you zive me the cues as to Just whnt things



Tor J. leiwn -8 - FKew Antidiotics Sereening Program -
Comsultantship Arrangement

you want me to go after.

S0 long for mow. If I sound just = 1ittle bdit tired I hope you'll keep in mind that
this is the begimning of the spring gardening season,

Josh
Jlim)1



