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It was very good Yo heer your recent word on the productivity of the vruogras for
soreening for imdusiag agents. If nothing slse, the procedurs is at least turning

up gempounds of so-far uninowa possidilities that would have Besn sverleoked by the
other procedures, It happens that I was preparing s more gsneral nerspective summary
of my consmuliation work at the time that your last recerd arrived, 1 will defsr thet
to other records and take this eccasion to anawer some of your speeific qusstions
about the induotion vrogram.

The instadllity of your active culSure 1s gertainly curieus dut the first guestion

I would ask is whether {4 has aropped up again after repurificstion of the 1zelats,
It s perfestly possidle that 1t has mo particular sigrifigance at »ll., If it
really proves howsver that the ability to form this agent i» an unstable property 1
doubt if She most likely explanation is t0 be found in terms of an umusually high
matation rate. It would appear mors likely tha$ the agent has » strong selective
aeffect azainst i%e ovn parental type of cell, In that case once you have odtained »
noderante amount of ths purified material 1t may b fensidle for you to ssleset with
this subetance for colonies that would bs more resistant %o it and yet continus to be
able to form it. It is of oourse guite nossible that mutagenic action of the agent
Plays soms role in the higher variability of the eulturs,

1 sappose the next question that ia geing to come up ie vhat %o do with this tyre of
agent, [ have not heard any details at all from you adbout the sechnicus of your
anti-tunor screening orogram and I wonder {f you have deoveloped shis to the point
where I could have some ¥nowledge of is. It seems to me rather important that »
possible anti-tumor sgent e tested on more than ons system, although of eourss the
Ascites tumors are tha most likely candidates for a seresaing system, It i
oarticnlarly enoccursging that so smnll a proportion of your broths sre proving to have
indueing activity as this does make it likely that you are rumning into something n
1ittle Bit new in the screening vrogram. If your compound really has little or no
sntidasterial activity then perhanse {t is going to prove to be of some consideradle
imvortance for theoretical investigntions whether or not it is something that will
sara Bristol any profits right awvay.

Avroros my earlier provosals, of course whst I had in mind as the Justification for
looking for iahibition of induoing activity was the possibdility of using this as s
system for screeming for antiviral aetivity. Thers is really not mugh that I can say
about the possidle superiority ef this system over the more thoroughly worked over
setups that Asheshov and others have bees looking into with regard to the inhidition
of phage lysis of dacteria. If after s brief iatroduction you should in fact find thet
a large fraction of your broths were showing this $ype of inhibition there vould mot
e a great deal of roint in econtimuing with the program. As far as I know, however,
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nothing vhstsosver is ¥aown about the meehanism of sation of the inhiditors thet the
Zotanical Onrdem group had uwncovered and for Shat resson there s sesrecely aay
theoretical basis on whieh to Judge the peseidle advantages of amother ¥ind of
toresning program. I would be rather astonished nyself if any general antiviral agest
were $o0 be digoovered and in parsicular it weuld sarprise me 1f such agents were
pieked ur by the use of Wmeteriovhage systems, dut I really counld not glve you any
sound theoretical ressons for that psesimism sixply Deenuss ve kmov o 1ittle sbdeut
the possidls mechanisms which ®ay be invelved., On this purely smpiriesl basis
therefore it would seem te me that it would be worth giving » summary sort of trial
¢f » ecoupls hundred broths for $his ¥ind of iohidition. It would de of particulsr
interest to foous on those broths which had ishibitory activity on vhage develooment
without any great antidmctarial action,

There are $wo vossidle pointe at whieh suah an ishiditor might de expesctsd Ve net in
She develepment of lambda. Ons would de with regard to the industion precess itsslf
thet the vrovhage might somebow de desensitised to She induetive effect. This I
think would bBe umigue for the lrsogenic system and represent something that could not
be ricked up Yy leeking at the ordinary infeotive systems. Vhether shis weuld in
turn give you cowpounds that vould de of intersat in antivirsl therapy s quits
predlematical bul we are vorking so much ia the dark that it seens to me evsn g fov
ttrave would ds worth loaking at.

The second poinat where an inhiditer might ba ascting would be in the grovth of the
aotivated phage iteelf and {n this respeet one would anticipats there would be no
aresat differense detwesn the lysogenic system and the 1ytie syatems whiech Asheshov
har exanined. Howsver, just Decauss lamdia ie & Sexparate vhage, not to mention the
faot that 1% is simply a different Phage from the systems vhich Asheshov had boen
using, I am sot sure how far ons should apriori sxtrapolate from his results. If ny
understanding is eorreect, very fow antidotic broths have besn found te havs emy
detectadls nctivity against saimal virus systems. In the ciremmstances it would ssam
to me worthvhile to make at least s trial to ses vhsthsr anti-lanbda induetion rotivity
is as prevaleat as the anti-vhaze activity of the Botgnical Gardem greup or whether on
& purely smpirioal besis this is not an equally unigqus system. It sesms to me
izpertant howsver that any follew-ups on the therapsutie ponsidlities of anti-phags
or anti-inductive compounds cught to be made on systenms vhich have at loast a chemieal
sisilarity to the bacteriophages, that is to say, they should be trisd on IN: ne well
as RiA-containing animsl virases. I know $co 1ittle ebout the kind of work thet you
uay have slresdy besn deing or anticlvating doing ta this field to Juige the sffigmey
of yeur possidle follow-up trials. I realiszs that ths screening that I am sugresting
is ome of the chanclier things thet I would have asy eecasion to nromoee to you end |
certainly would net press the metter if you consider the preliminary routine mere
#xpensive of time or money than any possidle bensfits that you ean snavisags, Thers

1= only the loag-chance that the lambda tyeten may crove to be rather diffarent from
the othsr vhags aystems that have been sxamnined,

This is the ¥ind of thing of course that it would bs Yory much mers sporeoprists teo

diseuss personally snd I am sorry to heve to be im a position of mutting you off se
frequently sbout a vessidle visit. ¥y work here is piled so high Just at the womant
that I can't see iwesdiately when it wil) be rossidls for me to come Vat [ will mais
svery effort to find a date when I ecam do 1%, nerhaps ia mid-Janusry or thersabonte.
I would recommend that we mot count om thie as far as the sxehange of {nformation or
consultation is comeerned until I tell you jJust whem such » triz aotually would he

7ossidle. If it vould be feanidls to mansge this g0 that we gould consult, say on a



3

Tor J, Lein lecamber 22, 1988 . Wew Antidloties Serwsning “regram -
Conasmltantship Arrangement

Saturday, that wonld give me much greater leewsy in trying to plan the triv,
Unfortunstoly I have had somes very pressing persomal ebligations which have takea a
1it%1e of the time that I might othervise have Besn adle to sxtract from my labor«tory
dutiss. ls there any chanee thot you or Felix or doth of you weuld de interested to
travel yoursslf and visit us in Madison? as long as I ean keup up my 1ad routine with
an hour or two's attention I weuld bs adle to disenss 211 of thess matiers with you at
great length if thers would s aay vossidility of your coming here. I won't sxtol for
you the Wisconsin climats in the wiatertime although I suspect 1% is not greatly
different from what you are experisncing yourself at the present tims,

On re~listening to thix record, I realise that I had left out ene point in poesibdble
mechaniens of inhidbition and that is that ar agent might prevent the lyeis of a
bacterium sven though it had grows a full quota of phage, If this wvere the ease, the
infective center ought still to e detectadles ae such after the agent is diluted auay
skd Shis would Be a somevhat siumpler thing to set up for the lysogenie resvonse than it
would be for ordinary vhage infective bactsris. I will give the vhele guestion of
antivirel possibilities more thousht and tell you what I ean find out in due course.

Befora I forget, I should caution yeu egainst the possidility of pleking up hydrogen
perexide as an induoing agent. Since this {s possidly going to be extractsd by orsenie
solvents and since hydrogsa peroxide 1%self has been reputed to have strong indueing
activity, it is something te leok out for. If you have any reason to suepeet saroxids,
I supposs the sasiest way of ruling 1t out would be its insctivetion by catalass,

1 would like to go on now %0 & morse gensral set of %opies. My understending of my
vosition with you, Joe, is that I am supposed %o Sry to kesp ms much of a general
peranective as ] can and help to remind you of gensral f{asues at some intervale in order
to help you and myself from bdecoming too mush preccoupied with imediate detnils. For
thot reason I havs gons ever notes of our previouns discussions and thers ars s list of

topics that I think cught %o e kept alive vhether or mot any immedinte consideration
is given of them.

1. What are satiblotics?! I won's go over eny details of urevious diseussions whigh
would be semswvhat obvicus., The cuestion I find myself left with is on vhat heais
should Lctinomycetes Be unusually favoradle sources for asw antibiotics amd as »
corellary is this presum:tion really Srue er should more attention ds given te
ether organisms us sources of pey materinle?

2. Y¥bhst is the statue of the operetional evaluation of the seresaing crogram? At what
stages are different Dercentages of cultures eliminated in terms of ths flow shest?
Thess are the Xind of data that I would find very useful in trying to verfsct
further eriticlsms of the existing vrocedures. ihat are the means of claswifying
antidiotics to bs surs ef their identity excluding duplications ete. or iz this »
wrobles vhich is ocutside the Migrobiology groun! Is the renswed emphasis on low-
Yielding eultures working out im any reasenable fashion? ind in order to evaluats
ary var$ of the program at lesst some ardisrary statenent has %0 bs mede coneerning
the relative cost of each staps of sereening. Y¥Without an estimate, even an

arditrary ons, it ssems to me impossibls to try te reconstruet the progre= on ny
rationn) besis.

3« Ve have had some mention of sersening compounde for usefulnese as sdjuvants rather
than as primary aatibiotice. fas anything more come of thin?
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I am ot1ll semevhat comosrmsd adout the prepertion of celeniss which are stated

to fall So grow em tramefer frem the original seil imosula. Onn you remind me
azain what the platiag media are for thess initisl iselations?! I an comcersed
with the ¢qwestion ss te vheSher these medis would sllow the development of
suxstrovhis spesies of Actinomyestes. I relise that most Actinamyestes grow well
on & ninimal medium vithout supplemestation dust aay sauphasis on finding new
unisrials eught S¢ pay some attention S0 the Doseidlity of sctinomyestes with
ususual autritiomal requirements. It sight even bs werthwhile considering vhether
So stlect spnin vigereus prototrovhic forms by some medifientton of the venieilldn
sslection method for exanple as a means of looking for unigue suxotrovhic forms.

1 realize the asmpliostions that you will have by wvay of developing selsetive medie
with such a progsdurs. Im our labd we have found Mycostatia %0 be s very ussful
sdjunet in preventing the grovih of weld contaminante in our Actimomycete plates,
Of ecurss you rus the risk of imhidising sone Actinemycetes but this is somsthing
vorih sonsidering.

leeking over the flow sheet, I ses thsre is some refesrencs to contaminated dreths
wvhieh I gather are disterted sven though they may shov considerabdle setivity.

¥ould it e worthwhile to take such Wroths to find out what the soures of satidbiotie
astivity 4is? You may either mise an antidbiotic that could bs cbiained Wy
reisolating the iotinouycets or sven concelvadly this would Yo one way of stumbdling
onto an aatidiotic produced by s Bacterium. At any rate I would think that if a
droth heas sudetantial setiviey it ocught not to bBe simply disearded Decause it
appsars %o de contaminsted. Dose contaminated memn Vurdid?! If wme, I thiak there

is the questicn whether ia faet thees are contaminated droths or whsther you may
mot s running inte seme peculiar Actisemycets forms which ars capable of giviag

a certain amount of Yurdid growth, In any svent I wemld be intsrested to hear

Just wvhat these gonsminated Yroths are and wvhy they are deing discerded. Alwo,

as gongsrns the flow shees, the main critioism that I think I might make of the
proesdurs 1s the fallurs to subfect every farmentrtion 2roth that shows a trace of
aotivity to a time series. It seems to me that the adiitional «ffort recuired te
Sest vhethsr subatantial setivity aight st be produged over diffsrent ranpges of
time would de vell-worth met drepping any culture that shows even a traes of sotivity
in the firet soreoning ea & varisty of media, I am slse concernsd adoeut the

fatilure of replication, that is 8¢ say, the indicated occurrense of cultures which
Eeve satisfactory broths in the first soreening and which “failsd tc hold wp" en

the sseond sereening. Have you any ideas for the reascns behind thoas discrepancies?
1 emphasise minatiae of this kind beesuse it seeme to me thet the small lsboratory
is metually in a bettsr vosition to trace down this kind of distraation tham is the
lnrge one which is set up on an even more invalved routine basis and as you have
reveated]ly emshasized to me you have to find the ont%imal basis for your comvetitive
nosition as aginst the largsr satups.

The flow sheets refer to a mutation progres but I have heard vraetieally mothing
from you sbout what 1s actually dome her¢ and would like to knew {f yeu are varsuing
thie avenue to speak of, It sseme to me that » more routime arvliestien ceuld be
made of the mutation crogram to try to improve tha activiiies of some of ths
marginal nrodusery that you don't cuite vant te disenrd during the intsrsediate
seresning stages. That Lo to sey, on your flow shest #1 near the dotton centar
where 1% says further fermsntations until active or diseanrded, 1t seems tc me that
these would de amnsually ept casdidates %o put inte the matstion program. Omee
again 1t wvould saeem to me thst 1% Lo in this group that you are most liksly teo find
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agents which would be overlooked By cther vorkers.

Singe She purpoes of & soresaing program is 40 start vith & naxisws of genetie
heteregensity in the first plece I wonder 1f 1% would not be worthwhils trying

So iacresse that initial hetsregensity by & rathsr gross treatment of your

samples before they are even plated with sutagenic agents. For sxsmrile, 1t

might aet be conpletely uaverthwhile to include such an active mutagen as szaserine
in the medium in which the samples ars held Just prier to plating or even in the
plating media Shemselves. This is Xkind of & wild abot bust it would de one means
of inersasing the diversity of types on which your reutine ftresning is going to

b sxeroised.

As anether possidls apslication of wuiagenic or indusing agents, I am reminded
of the finding that the bacterioceins, 1ike myocinase, are released from Baetsris
under conditions which are clesely analegous to the industion of Wmotsricvhage.
This night have sons desring on the improvement of yislds ef entibiotics.

This vas Just a small {aterreption mow, Joe. There was » 1ittle fire in the roem next
deor But aftay 10 or 15 minutes of seurrying around ths thinmg wes put under contrel
s I'11 dry %o get back to erder new.

9

Ferhaps the indusing aatidblotie that you've Just picked ur would de worth ueing

1n & trisl of this prineipdl, first because it has at least & low antibacterial
astivity and would net confuse the tast asné ssoond becauss of the presumption

that it doss Bave some effest on the Actinempoets. A% lsast if you are constructing
& varisty of media with various ishidivers destignad to help sroveke the

production of antidioties, ! would sugeeet including in such a series compounds

vith known indneiung actividy.

Ome of the most familiar facts of screening for antidictics is the very high aalinmel
toxieity which most of thess compoumds demonstrate and vhieh of course makes thenm
seless for therapsutic purposes. BHave you any notion why se many of these agents
sitould be so toxie? Ferhevs this reflects s genersl protoplasmic toxieity fer
whiach ths seresning vrogran wonld de of course selegtive dut itis » 1ittle
sarprising in a wvay Shen that the Actinomycetes themselves should fpil to be
suseentidls to spents whose common Bond of Soxisity will them be sems bacteria

and some samnals. Jven 1f Shie Ls trus it suggests the poasidilisy that there nay
be some suecies specificity im the toxic mction of some of thess theraveutieslly
ussless materiale which raises the gquestion of whether you thought thers sight be
ather nroduel ayppliomtions far these Soxic sgents, [ had in mind the rossidility
of ons use as pesticides of some Xind for sxample in the slimination of rodents,

a use wvhigh prodably would requirs demenstration of a ecertaia amount of selsctivity
or apnplieations sueh as that of peisoning of lakes in erder to remove fish. Would
1t be toe far fetched to propoes some considerstion of toxieity tests om, say for
example, gold fish, ss part of the program dessnss I suspeet that thers might bs o
market for any sxtramsly toxic ageats for sush diverse purposes, =aad you wight et
2 lead on some activity of toxic effects. Now I appregiats that antibioties Ay
tura out to be teo sxpensive in terms of cost of preduetion to compets with other
agsnts dut this 1s & Posalidility at least to Ve kept in the Bacek of ona's mind and
$he particular question whers there may be some s-acies specificity and toxielity
which would mean of gourse that using, ssy the mouse, as » sereening sgent may not
tell you all that you want %o Xuow about man. ZJomevhat amusedly [ vould slse be led
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to inguire whether soms of your products might sot have other kinde of toxie
activity and might for sxanple furnieh a cheapsr and s$i1] marketadle sudstituts
for colchiein, 1 don's kaew hov large She market for s érug of this Xind is Wut
if you lesk at the price whieh is bveing oherged for 4%, I think you can see thst
1% would mot Sake a Sresendeur market %0 make it worthwhile %o produce sn
sffeetive substitute. I'w surs I don't have %o sroposs how ons might go sbout
screrning for this type of setivity. It would tavolve I imagine for the roushest
tests looking fer the formstion of C tumors in omios roots. I would kesr in smind
thet compeunds with C-mitotie aetivity have Been propossd also as sati-tumor
agants and 1f you are dispossd to wild flinges 1t might not Be cenplstely worthless
to zive seme considerntion %o seresniag for thet sory of sotivity ia relstion te
tumor thsrany as well as for a pelypleidising agunt.

A dselsive stage in your seresning program 1 the initinl plaking of the cclonies
which are going to b follewsd {n mere dstalled study. Ferhavs the time that I
spent during my last visis wvas not entirely typical dut I have ths Tealing that
this narticular phase of the work was perhaps 20t es cloasly tied in vith the rest
of the prograsm as verhaps it svuld e, and that 14 wenld be worthwhile considering
vhothsy a great deal of professional attention should de concentrated sm this
speeific vhase of the sersesing program,

fe you happen %5 kmov wvhelher chlerteiraeycline i» the yellow pigment which s
nroduced YW 1) , ‘ ? If this is »o, then 1% sesns to ms that

it would s useful s an aspeet of the mutation progranm to leek into $he
pigmensary varistion of this setinonyeete. I had in mind that the ceeurrence of
mtants whieh #3111 had spureciadle satiblotic activity, slthowgh lseXing the
origiaal yellow pigmentation, might furmish a techuicue towards the discovery of
etill farther satidiotics relauted to Setracyeline. I will be sildly surnrised
shonla this %o a feasidle rropesal you have not alrsady sxplered from s mombder of
angles, If this is the emse, ! would apprseiate for the purposs of ny owR gensral
background Being referrsd to aay litsrature or other informetion on thet partienlar
noink.

% have had some dissussion sdout seresning pregrams for the detection of Molorieal
netivity other than dactsrial imhiditicn., Thewe have inclvded virus induetion in
the ¥-12 system which seems %0 »e very vell under contrel, the ishidition of virus
develapnent which is diseussed in more detall on the other side of this racord end

& urepessl that you browght up on testing for the produstion of smell colony variants
in yeast., On this lnet poliot ve have Desn in soms contact with Z-hrusel for our

wa puryesss and 1 am #till mot very hapoy about the aprlicadility of the red
adenine-requiring sménnt for a simplified rrocedurs. JNovhrussl has send us cultures
in vhick this affeol is suppossd to pertain dut evidently a certain amount of
masizulation of the medium is racuired in arder to insure that the red adenine

stook 1s allowed 4ifferentiation of mormal and netit. Zphruesi writes thad it is
necassnry $0 use & very lov sugar nedium in order %o nrevent the netit types from
showing the red ¢olor ss well. In faet, sines ve ars trying to adept almost
pregisely the same system for our own purpeses it sesms te me that it would de nost
pragtical for you %o walt on thils uatil we havs looked inte this curselves unless

of courss you have wush mere eneouraging and dstailed information from other sources.
I am willlng %o prediet that you will find a rather close but not =n sbsoluts
corrsspondence betwesn the sgents which are detected ae indueing ageats snd thowe
which will ehow up By this varticular system whish {s not to say that 1t wonld not
b worthwhile to go mhemd with the yeast provided thet it does not recresant too
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12, wuch of a distraction to your ether efferts. The maln question is vhat to e
with the further evalustion of agents which are pieked up by thess blologieal
agtivities., Any possidble virus inhiditors would of cource bs worth studying
for their chemotherapeutic effects in sgge, in nice otc. snd I think, unless
$00 maxy of them tura up, they should b given a fairly comprehensive
oxsnination with a variety of animal virsees. I have already csked you the
guestion as Vs the status of the tumer agent screening progran,

13. 4 little vhile age you ssked me 1f I had any notione adout properdin. 1 have
asked some of my iwrunelogiecal colleagues abont this, There evidemtly is not
very much exast information em whel properdia is or vhat it can do. It can be
best summarised By celling 1% » compoment of complement amd in that respect
nothing very remarkadly mev. 1 could not fiad out asything that would suggest
the desiradilisy of geing inte this kind of program unleas you meant te do it in
suite a large way as 2 major stern.

1, Apropos of our earlier discussions o8 baelerial replecemant therany to mitigats
eompliention of the ues of broad speetrum antidbiotics, I srx an siveriicement
in a Jovw York paver last wesk whieh advertised the uase of acidovhilus nilk "to
counteract the dangerous side~effects of antidiotiex®. 1 am not clear whether
this 1s intended to be used in conjunction with antivictic therapy or as s menns
of hastening recovery from §i¢. Have you hasrd anything about this? 1 have not
ssen any tsebaiocal medioal literature thst would help o Justify the use of thie
particular prevaration. It does however suggest sn snele, nawely, instend of
fesding semething called Serratia as = separats sedical article the develepment
of apnrovristely antiblotio-resistant straine of organisms used in the msmufacture
of nilk, sour cream, chesse sie, vhich night at lesst earry net so bad sa oder
30 the medlenl profession in their nse as Ylologleal therapeutics, I am atil}
concerased ahout the possidle dangers of 1ntroduoing sny new orzanisms into the
tituation until there has bDeen a very thorough study of the nowsidle nerils. To
feed aciiochilus of a standard variety to & Derson regeiving antidiotic therapy
1s one thing and if the Lactobeeilli are still sueceptidls to ths mntidiotic it
may be sxvected %0 do very litile good st all, 'If we really wantsd to seesmnlish
something by using antibiotie=resistant Lactodacillli to start with, we run ths
risks that ave associsted with their introduction i{n ssssntially pure culture inte
the humen gat, I will be very ench interested to heer the lmmedints outeome of
the experimeats that you esid wvere Deing startsd with things like ths Barratia
organinm that I had sent $e you. IR any event thers dces seem %o be some
possidility that shonld be leoked into of medifying that nrogram to the development
of antidlotic~resistant sireins of micreergaaisms which are already customarily
used in the food industries, Of course from ths point of view of ths Bristel
Cowpany one difficulty with thst s that 1s does not dirsctly lesd to further
»roduet developmsat but 1t verhaps Ls something that you could work an together
with some of the dalry industries or some veople of that kind. In any svent I
an mure that you would Bave scms intersst im any vrocedure which would hele to
prove the suitabdility eof antibiotics and chemotheravy.

This 1s about all I have to say ¥y way of immediasts summary. The only thing I would
repeat for rurpose of emphasis and just because it i{s a rathir conerste thing conssras
thris detall on flov sheet #1 in tha sereening nregran. Ia cne ssmple of data that you
geve me there wan as I recall a split of so-called 75 non-sctive %0 %1 motive broths in
the first scresning. Of these §)1 setive broths in this partienlar series, 15 wers
rejected for one reason or another and 75 were given a time study. That ie te sny,
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about zn equal ausder wers discarded as being *mom-setive® or being sctive. Hovever,

28 dest I oan nake out the se-called non-active orgamisme did imclude types which had
shown very smell degress of activity. 1 am sare that you're not doing a matation
progras of all of them, Ny immediate suggestion is thet svery eulture which hes

shown say sotivily whntsoever in any broth ought to bBe given a Yime study and im faet

1% might be vorthwhile giving tims studies sven to the arvarsat negative cultures, Fow
that msane of ceurse that you'll have %o cheose your medis semevhat dlindly. The

other situstion wae that She main source for oulturss %0 bde used in the sutetion progrem
or perhaps not the ones which are sompletely insciive bBut the ones which might othorwise
be disearded for lack of suffielent setivity to e rundova biccussieally.

As per custem, vlenste lot me kmovw Lf I have been clear eacugh abeus any parsicular
pelat. The reason that I wrete to Lr. Oourevitch rashsr than use ths Volcewritsr was

sizply Shat [ hed the Sypewriter handy and net the dapartment mechine at that partieuler
time,

Best wishes %0 you and Pat,
Yours sincerely,

Jeshua
Jii flg



