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Applleatlon for rewwrch suppart to 

Baaterlal (Peneticg. One of the most Importe?nt, but lemt knoun 

aspects of the bId.agjt of bacteria Is their genctlar. In tvo rpeaIe* 80 

fax well stndled In this labarmtory, ElcharIchir aoli has glren accumulsted 

evfdenca for a oexul cycle resembling that of higher form; more recently, 

the related Sdsonelle tmhIrnrIu%l has exhIbItad e mechanism of trsnsfcr of 

sin&e 01‘ Irolated genetic f&are that fo +te ~Iqaa, thowh poorly 

naderstood. Ve can achier* atlmpata control over mleroorgaisllr, whether 

f mm a tauhnologio~~ , sgicmltural, or Iredltsl point of rlew only when 

their gancttar Pr undsrrtoocl, sloryg with their biochemlrtry, ph;)-slolagy 

and aorphalog. 

‘Ilrir prsjeot 1s 6. aontInuiag one, and it will not be perribls to 

repsrat+ future prooedurs8 from pert rbutilto. The auooaponffrg pro@088 

rapart therofare ala6 ontliaee the direutleno of vark planned for the 

futwe. 

A, P+#w metiar a Ewherichtn &. 9?ha analyml a of form&l 

genetics of Qeherichie aolf Ir being eontimed, 3pecIal emphaela Is be- 

ing gfrsn to dlrarepanaIes between experImenta data and the theory of 8~ 

linear ahrtmc~aosaa ar the baris of hemdity In thir beeteriua (as it I8 In 

higher forar) . $fngla 0011 rtudler on regre&atIng dlploldr cmggest that 

aside diwrepanaIe,r may not be Inherent in the actuik genetic ratio@, but 

in dIfferatIaS growth of different typerr. Thle work ia necessarily slow, 

md definite ~oncl\rrIonr will not be avaflable mtll It Ir coapleted. 



-?- 

A 8-Q of the genetic+ effectr of radlatlonm on dlplold 2. ooli 

bar beaa tnltltitanl. The imomt rimif Icent fIn,dlllQ; to deta Im that mIn&e 

cello treated wlth WV ~itrm pro#anlnm with a rarloty of effects: either the 

cell (probably the mrrzlaxm as wmll) Ir not e unit targat, or thp mffsctm 

of radiatfonm permist am a bIologIcal dtmturbm.nm demplte the apparent 
growth-rwovery ef the 0011. Them+! mffsate then 1Rtcr are rime to the 

rmrlety of &buag~s In different offqwiag. 

'PhQ laolation af acnr strains of 2. aoli that can be crorsed with ex- 

Irtlzq fertile atrafnm was a ma$or mabJeut thla year. Fkrller emtlmmtem 

were optimlmtiar of about ljO0 l tralnm teated, only 30, or 2$ eonld be 

~OSWll. Thewe 30 mtralam are bei- mtudiQd clomsly for (a) their llmkqe 

patterns, (a) the pommfblllty of compatlbillw grotapm atnd (c) ahmnwtsrm 

of Iater6at f0r gez&lc mwly. So far am call Br dsteralnewl, the nev l tralnm 

rameable the orSgiti 1. g&, E-12 lo their fta&unentml biology and life 

aycle. Eowwer, a88ky of them mre culturally snd l @@oio@o%iiy dlrtlnct. 

Ye are now pl~Anrg studier 011 ohs gesetlc bamlm of the natural (se oppossd 

to fbboratozy-ore+atedd) dlffersncem between the mtrsinm. The merologicti 

dlfferenoem, in partleular, paraft of an ImmmnogenetIa analgmlm . Bar a 

variety of r803on0, bacteria provide excellent axparlnentnl aatarisl to 

stu& the biological bnsse of acne-ooatralled sntIgPnIo GIffer*ncsm mu& 

66 are thy fem&atSma of blood-typing In man, crattle, end athor normals. 

10. adllitlcn, althqh 2. u fe “not pathogenic,” the gen*tIc baslr of 

smratyper IS of Intrinsic Interart to the student of InietMotxm di~r~.mcm. 

Tbi6 program was Initiated on BB51:430 until dmfinltlvt mpporf caold be 

meatrrmd from the Ro&mfeller ~eundatlon (effe&lre Janwry 1, 1952). 

Dr. P. C. Skkrpe;r ham undsrtmken itm Immediate dirwtlon, aad ham completed 
. 

prelfmlnrsy expmrlscntr and prepars.tIon of sntfscsral rnwmnta. 

B. 4 gcw aschsaims &‘ggMIc tranmmlsmioa & baotcrls. Salmoaellg 

tYPhimtlrium (Do~me-typzlaId ; cmterlc fever grog) her been the mubJect of 
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@aRti@ StUdf in thir laboratory riaoa 19b7. lkirla& the past par, a 

reasonably cleax picture of itr behavior har developed for thn first 

time. ‘pho Salmonella bactbris were cho~n for this ttatly bsoaure they 

provide good expsrSmanta1 aatcarisl for studlss on virulmm~, boaaurs they 

arso rmIily aaltumd in the labortitory JQA~ a*f* related to the 2. ~013 

farsillar to na, rarul. becrazlre thnir rerologlcsl charaoterr ~presnmably 

\uaAnr genie eontral) are Iqortant in publla health bacteriology. 

Hr. Marton Ziafler mdortook thir prablnn in 19~8, ana Is nsfzqy the 

exparimmtal data far hin Ph.D. diaaartebtlan. !&a plan wan ta gmrsm~l 

the work with I& eolf. Mia&mfcal mtanta wore aad.s in a large number 

of rtraim, and ottamptr worn muds tie ilatrct oxossiw by platiq iixed 

oaltnrea on a rsleotlve, minimal a,gar medlwn, The result a obtelned were 

rury uimf?M.qg, a8 fllustrlated in prorims reporta, until It was rralized 

that ths recombimtian nmchnnim hare Is qults different from that In E. 

g&j&. Sn 2. &li, all the evldencs pofntr to R typicel saxrrcrl proceae, 

wherein ratsombiwtioa rertitr frorr the fnslon, and later sqrcygt?.tian, nf 

two int%ot raW?lef. h Wlmonalla, tmdm aertain madltians, the cells 

rsleems fCresCpPartcr of geaatia eatsriwl into the med3um. Thme frapcatr 

say be eithar rfn@ agenerw or wall a&mqpter, hot much less thm an 

onttre rmolem. Other 0~11s ;~tpp abwrb thpse frsifacnts. ‘Phr arxt step 

web ~&TL only mesa rt, but cu1 sad racml t ir that s ~reacmbinmtn cell Is 

samtimer forned in which the Lsbembed frsgmnt becoma I) part of the 

genetic ai~ohrenium of it8 nm host cell. Tn disttnguich thi # process from 

fertflirafian, which f$ the unian of two essentiell$ equ31 @ynotypr, we 

have dsrigaated it aa gan&ta trmmduction. 

2horduation is an infectious process, If rs8arded in a awtafn light, 

and oaa) a&y a& whether it doer aot merely dq~~~d on the tranmissian of 

8 vlrur “diseais* from om cell to another. Rawever, 8 grnat many oharacterr 

have bedn emmIned, and rslvery me of them is trensdaclbls in the awar? we. 



-4- 



-5- 

obrerrstionr that mggnrt the prsmnoa of rimilsr audear rtructursr in 

2. @& arid in klmamlla. We will hare to lmcn a @eat deal more doat 

$enstla traatdaatfon before VI) aan waluate itr CrlgaiflatJloe for our uon- 

ceptr of tha aaturs coi the gene and itr reletlon&lp to the asll. 

C. Z&mllaa~ &f&g& g& lrrdircecd @autfoq. d method har boon dweloped 

whloh should be acleful in aury of a variety of mierob;ologiorl l reenlnc; 

pragraata, 1~ which a 1arga1 mmber of anlturet~ mart be teeted in a vlirrlety 

of aedlr. !&is methdl, rapliar platiw, bar &e&y becomr lAdl~p~nr&b~o 

in thir lrberato?~ for the isolation of matrftioaal mtuatr, end ts8ting 

genetie mgregat44*, fn prkmiple, rapUea-pluthg 10 a l laple prlntlw 

prOCOS8. A dhsn* af velvsteen ir fwtsarod te a weedan support. An u+r 

plete earwiw the aalo~lnr to be rcu*med lr than prerred down, ttanr- 

ferriq QII imprint of sada aolony on the valvetea. Plater of rarious 

ager madis mm Ohan be prasred en tie l ma rcalrcst, aad mmh d them wfll 

be isprinted vlth a rapllm of the arfglnal growth. The edraatyo af the 

sethctd 18. of ctmrsm, that upwards af 200 colsnler on ES plate om be tram- 

furred ln 009 @pwatlon to a rmriaa of other pbter wfth accurate registration 

of pmition. 

A lam rwrtlns appliosrtlola of rapllaa platlllg BsLa been made to the 

problem of the origin Crp drtq-raristzuat rrttaatr. Pclspl to conrldereble 

evidanse in favor af +ponttisour mutatloAa falIawad b;r biologicarl relection, 

the quertioxi haa ooatlnued to br, AQ0t.d uhsther ro antlblotlc might not 

acrtmallp Sndnae vexlratian* to reelrtsaas to lt en th* pamt of prwion8ly 

rmmitire bertrterls. 80 fang ar raslrtrant mutants aould not generally be 

dstmzted or lrolated without applplw the aatfbiatfu or rather unusual 

environmental aoadltionr, only rather fndlreot cmd rbrtrase etfdmace oould 

ba brought to basr. It $8 now pomible to lrolrte reristant mtratr by 

indlrnat selection in which the crellr am not axposed to the antibiotic. 

In prinalple, l pontaaawe mutatianr to rarl8tanee to, e.g. mtreptomycln 
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are laeated La sr film of growth en plain a&ar by mean8 of repllaas to 

rtreptomyeln agar. SIrme mch rmtationr do appear to ba lnhorlted, theg 

ommr in elmeu, mcnabara of which remain on the plairr M plate after 

their albr ham bees rsaovcrd via velvet to the releotlre agar. By ualw 

the presttmd etter of rasictaat oloncrlr for frwh lnoaula egaln to plain 

agsr, a relatlre aaaaentration of about lOO-f’8l.d em be aehlamd for the 

rcslat;llnt muticnnts. Apprapriate repltltlon~ of the proaerr (four or fire tlasr) 

wentaally result la the mparatlon of the mutant clone8 in well-lmlated 

aeloafee froa whfuh ptva cultures tmn be made. The mrlchmrrnt line itrelf 

bars never b*ea exposed to the aatlblotia; the l lbr are ared to loeato the 

reairtant autfmtt. Xn IL 8~~0~~ fadlreat releation parallelr the are of 

pedlcpete data to rshet roortors 01~ bullr for br*edIng rtaak for eag or 

milk productloa. !h.e melasraful appliaatien of thlr aathod should femove 

q doubt that mutationa ta drug-rselrtasue oamr in a baaterlal culture 

quite insdqmadnntl~ of the y-meemce of the drag ltrclf. 

D. 0ewtlq ~&&Isa m &fnomcrtea. There ue beth ptaotlaal and 

theoretied reamns for aomxarlng the ge.ndAce of aatlnoaycetee with that 

sf the rlmplsr bacteria. fh the oue haad, OA4 ni&t eXpaat to find BUcleU 

praa*ascbr ia cp fara actrrr rm4dlI.y analyxabla , aad nor@ close4 rermbllng the 

fllammtou~ fungi; on the othm, the a~tlnomymtaa are now mow tha, most 

laport,snt teohnfeal n&aroorgaaisss. A rtn@ ham barn Initiated in Zjtreptorpyser 

gz-1 se&m, Aad relate,b f mm. A number of bleohaaical matants heva been -me----- 

prepared--there am quIta rfsllrar to the autmtr preriourlr obtained with 

Eeurorgara as0 baaterie-wlth tha help of repllrra platlrrlg. Comblnti.tlona of 

dlffcmnt mutant* on minimal agar show rurioaa, effsctn. Wang of the mutssntr 

mhiblt oyntnstphlmx, or mutual fedlng of needed retabali%ar, in an etspiui- 

~11~ dramstie way, but thl, has been dlsadvaatageaur in tendl~ to obsctlre 
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geneticr lnteraotloar. Sorcrral wmbinations of m%atsLntr whlah rhow little 

ar ~0 qntmphims hawe &wm myeella rhioh aontimwd to ~cw en minimal 

aedltua. Tkt spoms, hoVoters give only oae or the other parental mlture. 

Althm& fwml precrl lr 80 far lwSc%ng, there em be little quastfon that 

ve we doding hers rith hstsrekaryans, that im en adairture of genetiaally 

different aucld in a emunon c~toplarr. It l i@!kcIS likely that hetWdCiWp818 

acmogntr for the oftQn altdl ebaiomatlon that mautlmmyeete anlttwe my 

rrofn aoxmtaat when the rgrorllwn far prqmgated, but throv muq rsalantr 

what spores are plated. 2%ally, la a fnr laItanoa8, Stab16 propotrophia 

malttuee h&VU bean noted, snd those m mplrereat reeonbiaaatr resultin& 

from a 84wm.l preimrh ff SO, remllitr is rathair speradlo within this one 

atrain Of gse. -1 it Ptlet be potnted out that otihsr O~hXUktiO~S ham 

not ret been tied aaf. A group of other Str6pt6agaer mlturer (2. veneaue~, 

, S. Lawmdulae)lr being stpdfad ta a aoqm.m&tlve md combinatorial 

plan. 
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5. FEfLmat 

Mart ef tha pracsant sarlst~br plur tcr (CrsdPate (1 Ph.D., 2 KS.) 

thlr Jtnrre, aad raplsctsrrent ermdidstea are u&or aenrlderatltm. ~lre 

Wan already km np Y.A. (lndlam) irnd mm here la& yeer with an 

undergrdlaate @PA 2.20 and two years addltloml experienda. She her 

worked Watiriauforf1y this past l emeeterr &I should al tlaatelJr qualify 

for the Ph.D. 


