Joshus lLsderdery
Hadieon, YWisconsin
May 1k, 1956

ir., Joserh lLain
Brietol Laboratories Inec,
Syraguse, New York

imar Joel

I am very sorry that my last message should have bdesn mutilated. I
supyose 1 shall Jjuet hAsve 6 bs wors eareful in my mailing orocedurs. 1 will de
toe Best I ean to recanture the main pointe that wore included in thst transmission,

You may be laterested, by the way, that the regord has = good desl more
fidelity than ie possible to carture by means of the very small sypesker in thesze
d¢ietahone machines and you c¢an get very resvestadls resclte by claying thes to any
sudis ty-e of scquipment. I don'$ kaow hov wmuch of a high-fi1 f+n you rre, Joe, but
I was intersoted to hear how 1ife-like » transmiesion can B8 gotten. This rarticular
recording hnrnens $o be mnde through ay own micrechone and sanplifier and I'11 be
interestasd to lsarn what your secrstary says sbout the relative intelliginility of
=y recording.

Flret of all, you will By now heve regeived » set of thres Fla™ and two
varslysed atralne of 3Salmonslla, Exouse me, there will bde three of ssch according
te my notees. Thie 1s orobedly msore than is vorthwhile teeting in sny one bdunch but
you moy find that some of the oulturss are more or less suitsble then others, I
have not oanié wary close sttenticn $0 several of thsse ocultures recently and therefore
you should subject them to single eoloay purifieation and tenting defors doing snmything
more with them., You will be mbla to ase for yourself vhich of the cultures is
sufficlently astable for optimnl use under your conditions, inethsr consider-tion ie
that 57666 and 591157 carry ¥Fla~ facters vhich ars clossly linked to one mnethar and
these may tharefors concelvadly resresent mors closely related chyslologienl sefecte
than i{n relntion to 3¥1153. “e have no infurmatiun oa the genitic limkepe relsticasnir
of ths varalyzed mutants exee:t that 211 six of the ¢ultures are dlstinet from one
another, Thersforse it will be important to leok out for tranedusticnal effscte im your
sxcerinents ns well as physiolegieal restorstion amd function. Thisg resmark is
sanseially nertinent if you are kacwn to use mixed cultures in coing multisle sersening,
Otherwise I do not snticizate that you will havs any difficulty zltheugh, frankly, I
will b# rather natouished if you can find the meaniag of this destroying asffect in
thess csses, thnt i o 3=y, which regresent = wmore th-n ordinary acecmolishment and
thersfore ons whosd success can hardly de odredicted, On the other hand, the wossibility
of finding agents whieh will 1ahibit Flagella formation or funetion i much more
sleusible and I will therefore be walting te heer of zoms vositive results of your
nraliminary Sriale on tnhat systesm,

1 heve besn waiting to hear from you with regard to o« sultable lucits cell
for same nreliainary axcerimente on chemotaxie, dut =2enavhils { 414 o fow mors triasle
nyeel? and have Beesn rather puseled to be unable e re;roduce the vhsnomennn in »
elosad gisea tubs, I don't Tnov exmetly what's behind thie eni 1t might taks nense
=nore lookiag st. dovevar, the following desiga In comething thst you can cnuiekly and
eimrly do for yourself, 2lthough its msin drawback is that it does net lend iteelf vsry
well to ausntitative nrocedure, I've deen using the folloving teehnicus:

bn a clean, ordéinsry glese alide, sdd e e or twe of minersl ¢il from »
¢ronper or glsss bottle untdil the slide is mors or less unifornly coated. Then with a
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drawnout, fine, eanillary tube plmce a small drop, about 3 or 4 ~m in dlameter at most,
on the surface of the glass under the minsral oil. Ths enltur+ shouli sdhers $o ths
glass and soread out undar the oil enclosing it, Thie comstitutes = -rimitive ofl
ehamber. If you ume s very actively motils 3almonells oculture, you w{ll then get sn
interseting offeot if you touch the sdge of a dro- with & micro-pinette or » needle
earrying s enall amount of a eslution of -hemol of say 0.1% conceatrztion., Fithin 5
minutes many of the motile cells will have misrated awnf from the meoint of centect

of the nhenol snd have collected om the opposite wide of the drop, Thle {8 the banic
chemotazxle resconse that 1've discuesed with you and it vould be, of courss, very
fatsresting to see if theres ars chemicals whieh nodify the "steric ability” of the
votile Bacteria, It might de nelpful to uss a solution of chenol slresdy made wup

with breteria in order %o avold aany possidle confusion of mizration with &ilution of
the drop with a elear added solution. The exusrimeat I asve jJust cuoted you ie Just
about 2ll 1 am zoing to with Shis particular chezotaxis system and I wisn I understoed
why 1% does not give nesrly so startling e =icturs when the same sxpsriment 1s done in
earillary tubes,

iaring the 1last several weeks, Bob wright suent some time playing mround
with the red, arginineless mutants which he finally rot from Herechsl Roamsn out in
Seattle., JFrom our experiense, we would bYoth say that this is not = very sstisfactory
method of screening for petit-vreodueing compoumds. The aceumulstion of red pigment
avvarently has a megative seleative effset on the cultures so that they are contimmcusly
aeoumile ting large mumbers of various genstie kinds of lizht variante, These would be
of very consideradle trouble. It is possible to use this vrocedurs for demcnstrating
effeets of compounds like A¢riflavinm but on the vhole I think you will hevs = much
simpler vrocedure to use ordiaary niating methods on tae wild tyoe cultures and relying
on colony size as your final screeaning sffect., This is not ab all diffienlt %o ro snd
rlmoat anyons of the large mumber of stoek diplold yesat strains should be cunlte
ecmpetent for this experiment. Of course you have the advantnze of bsing =hle to
nreatest the system by the use of Acrifiavin,.

Another comeent that I had emphasissd in the record wae a punctuation of my
vravious remark abeut the plausidility as desiradility of leoking for an anti-zincose.
There hes bDeen & littls work on seresaing for anti-lipelytic agzents for unse in the
contrel of denterl carriss dut none of {t ssems to amouat tc very much. On the other
hapd, there anmears to have desn ne fandaments)l study on the mechanlen of setion of
‘hlerizin, a compound whiech wes mueh used in the 19205 ead 1930s becsuse of its
szeciflo sffect in sreventing the remal resabsorvtion of glucose., The same gompound has
besn neoticed to have an imhibitory effees on the sbsorstion of glucose from the m¢
and 1t mizht be that this wvould be a starting point for a ratiocnsl avproseh in seouring
n desiredbls cempound. The irrations] spproash is of courss squally desirable, nemely,
ths sereening of your veriocus antidiotic filtrates for aetivity of thie kindi, Ons of
the first guestions one would want te kmow is vhether Shere is any micredlologienl
systen in which an snti-glucess effeset of gemsral utility could be detectzd mnd for this
curvoese it would seem %o me worthwiile at least to do some vreliminsry sxverimeats »ith
Phlorigin on one or another miercorgenism, If you can zive ms some idea vhers to get
heléd of the stuff, 1 would sven be interested to terke a suick look »% 1t mymelf, as [
do not mow of any literatnre on micreblelozlerl netivity of this sliuncoside. Yhather
or not the compound works on Hgcheriehia coli, it shoul” zlso bea tried on "rotorom and
rigee, for sxnnple Tatreshymens snd Suglenn, o determins whether it has » dletinciive
~aysielogicnl sffeet there and I can very well envisspe (i) that thers will de
#lucoside ceeurring in ictincaycets filtratas 1f 1% hms interesting activity elong
these lines nnd (B) thnt with sultadle modiftestions “hlorizin-liks compounds mizht dbe

af sonsideradle clinieel importanecs.
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In » previous lettar I menticned n rather obtvious ¥ind of dewign by wvhich
sati-glucoss activity might be ploked up with Zsgherichis geli. I womld revest
#5848 Ahat the most 1iksly agents for such sotivity would be found in synthetie
noiifiesntions of the naturnl seriss. Again, sueh compounés are by ne ms=us excerntionel
zs Aotinomycete nroducts.

I taink I wight aleo have mentioned to you that Ur. Bradley will de going
to the Taiveraity of Mimnssota starting thia fa2ll {n the departmant of Hedigsl
Miorebiology. He expects to contimme his stuiles on ths genetice of setinomycetas,

‘ontecorvo was visiting Madison laat wesk end as Fou "robably ¥aew will be
spending the summer at Cold Spring Hardbern Juet in oase you might be interscted in
Srying to make contaet with him yourself, fonty gave us a very cemplets necount of
the genstic studies vith Aspergillue and Femicillium and there 1a ne reason in ths world
why one ean't go shead with a comorshensive genatic analysie and bresdie ~roszren if
only there were something wertawhile to be gotten from 1% with thess narticulsr melos,
48 you may already have noticed, there is o prusr ln ths lset iseus of ths ds Gansrsl
Migrodblelsgy by jermonti vhich conesras the genetics of the sffsct on reniedlldin
rredustion. Althoush all of the wutants whiech Sermonti fescrihes nere soresr to hnva
been nllelie, I doudt thrt he had really coversd the slitustion o inletsiy,

e best as [ eam rsesll now, I do not hove any additions) esurgeetioue st the
instant for mlcrodial teet systems but [ suscect you slrsady have about as mueh as Foua
would ears to handle anyhow. It sesms %c me ! 4id hnve tone faneles with rsgerd to
eysteme worth testing on mammnis dut Shey seem %o elude me for tns moment rac in any
case are perhavs not t00 sertinent to our immedliaste task., The nost dramatic of thage
vernnce hus to do with the voasidilisy of facilitating homo—grafting, = point vhieh wea
excited, at least partly, dy s recent note im HaTURS coneerning sucesss in imnlonting
sart of the lyeohoidal system of = rat iato & mouse thnt had vrevicualy besn trestsd
vith Xerays., This is p=rt of s mueh larger cuestion of acouirsd talersnes to trang-
vlantation and it would tals guite a while %o 20 into it hers, sszreeinlly uwe I don‘t
know rh.ether thers i{e much peint in bringing it ui: with you mow, I weulc uree thet you
2nd your eollemguss give this rarticular ares vYery carsful serutiny, at lesst in my
own ovinlon it is one of the mors sromising ovenings for drastic ehianges in msdlenl
tsshnicne., 1 had ia mind the vague rosaibility that it mieht be voesible te discovar
agante hich would seratch the soeeific antibody resction to transmlant long enovgh
that (u) thess could vecoms establisned end () that they eould ia turn {adnce sons tyce
of aconired tolarnnce on the zart of the host, Soms tine when vo're togsthsr '¢ like
to go into thie in more detall with youw, —erhass alac with anyone sles in your
ofganiration who would care to listen. As nart of this story it seemm to me thet it
would be guite worthwhile evsn rignt now looking for agents which cna mocify the action
of comrlement on synthesized cells. Of course it would Do & very atmple tsst besed on
the ~reventlion of hemolysie, or if you had o stick to » microbinl system on the
creavantion of bactarialysis by lmarune serum vius connlement. “osaidly elonsz releted lines
you might find that antidedy resctions azeinsgt wrotozos cells will more closely siemlate
the effsct of antivodies ageinst marmslian cells in tronsuiant =nd thess misht therafore
be of sonivyalant value, I think in rravicus disenssiong we had slrsedy dleensasd such
~ayeiologienl ~<ireetions ae nrs suzgested By the blood brmin barrier snd the sffeact on
1ts —ermeadil ity <hich a8 far ne ! am concerned stemn only from a zemalar agcount in the
SCIEMPITIC AMIRICAY and I hote that imel hae besa giving very serious considsration te
intear: . ting the armad ssrvieces in the aati~varspirant -roverty of szome of Four 2riire,
Tou will of course have seen = recent nrea of intsreet in some synthstlc reclses-snts for
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insulin, for sxamle, orinsee, sad I pesunme 1t vill have alresdy ocourred te many

veovle ia your orgsnization to simulate thie -artieulsr offart in one or other
ireation,

Meantime, I vould bs delighted to hear vhat you havs been sble to fimd out «ith
regard to the noGification of no¥ilisy by various asents and what you think, Yor

sxansle, of the thleminlass unhlsnced aynthesis »roblam which ws have dimgcuwsed
rreviously,

That does (%t for now, Joe.
%o long,

Joshus Lederderg
ntfle
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Dear Joes
Poatecript:

Just as a fantastic idea, what do you think of this:t the host-speci-~
ficity of viimses is almostg certainly less thaa cne commonly inegines;
cemslider for example ghe plant & #nsect ambivalences, or Shope's story
on awine influenza, Isn't it justd possible that there are couplexes
in which protozoan {ar algal or least likely bacterial) cells might
serve us artifical hosts for "mammalian® viruses? Wiickmk Which jeells?

Mihx Which viruses? If you are going to maintain culturss of any other
protozoe, just for the heck of it why net look Lo sse i {lu cr ~umps

or poliovirus has any oytopathogenic effect.® It's the longest shot T

ced thiak of, but do you know whether this has been carefully investlrated?

#orf better, but acre irouble s wasther the virus 1s maintained or increases.

‘T

PPS: As an antidote to the foregoing, have I brought up with you the

feasalbility of a screening program to looking for bugs or enzymes that

can gplit viruses into their protein and (relatively noninfective) nucleic
acid componsnts? Mow that relatively pure preparations of MV, giu virus,
etc, are readily available it would be very plausible to enrich for organisms
that can use these materials xxm as sole carhbon source, or N, source; it
might also pay to have some ribonuclease presenty wljjich is inactive on

the intact nuocleoprotein,.in case this particular enzyms is lacking in the
bug. Do you know of any parallel searches (since Dubos and the pneumococcal
polysaccharides)? J



