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qxdfi~itiw, to tb oomsentration of pmioillln amd, l nd to tk enriubnt 

of tk4 ndiw. S~~lswlturer hare rimp4giwnaoEt~rps growthPadera~ 

aonditionm tried, alfibxtgh thoymv~ indistingufrrhab~ hwrtha, otbsrs ia 

fonrfne t&s ini~lpratoptsbr. Xt we also id tht &me18 of peaiari%Ifn 

whiehwme quite mffSciQ& k, inhibitbeillar'ygrovth atillwlbre nrPtqm& 

tonapportoptimalX&ypa gmwth. Qinm tkmis thelnasoneofintenwdiaQb 

pebjlci33hcwmdtionthatpnaits asitbr,thi*wUUb referred to a8 

tbb l om +ffbt. Finlly, t&, additionof etiohmntr mcha* matextnct, 

in coabinationwith eucrw~, guve quite high *rfficielaaiea sf pUtIn@ eo that, 

e.g., half tbm oelle plaOQd into an optimalrsdium tight give T~co3.oniee, l e 

rlghtbebsomatedwhentheydevel,qmd fklly. Thmm *oloz35B* ham * tm!mprrenoy, 

slew growth and t8xture that di*tingPi6h6* tbm frw ardiwrf baeillary colsaie* 

rarenat3owmr@uiclrtiens. Whmnthmyam *imdied rthighmr@fiaatiom, 

th6ygiY8tb6 bisarm&pp&M~6 *horainfigFU'r . 

Tbs~~olozxiea amid be pnrugctd inmboultvme hycattingmt~ blaskrr 

of ugar in which May web mtmddud, grind- t&m aWm~ly, and mplatw 

the dirrprriozi baf& fmthplPte* contaS&ngtbs eano gmiofllinyuaedirrr. 

Howevsr,darapite ths #ousaade of glotmlarelmmnSsr that oan ?%I l eeninmmh 1 

a~~~tsolanp,tbsyisXdoftrrbQtzXt;rYrcrEaXonis*will~otil;j'f~tR3n~ 

fiftgr; wet sf the ririb3.e el.mmM are fhersfore zlmiable or extremely frag3.l~. 

~mmaft~~ntypresa~r gadsroptiulco~itionrr, ollviabrS &mm& 

glm3lsptlyrewbrteJ totyp$o@lhaterir in cba rb#enele of pwicilliB. Thsrs 

s~tirsnti bad thsrsfons mtymtmaebd the third rtaga# genetie fixatioa. 

T& demribad QffeQt8 COFiLd rsJ. be ~f8X'Ted t6 tb iz+bition of wslill U~thaler$,# 

in UWJ uai.nterrupWd pmme~ ofpm%cilUn, *ad it* mmnptionwhsntha 

pflniuilliB we withhebld, 



Tb nmamrinwhi~hpmtop3.uat# gr&ferata w-8 mm st%dybym- 

fiwd tw8nixlttJus8, ainw tha rfavrata am 60 enll 08 to ?a at tb uaaful 

limit af rrgxification of tbr phase conWastiicrosoop0, For this reason0 

the picture to ba drsoribedmay be inclomplekr, Xtappmarr, howamr, that 

tbs pmtoplrratir a 1cBylj*no;id dro$Let,which changes its shape iaresporvw 

Zn ita em ewfuw tmaion, In rgar, htmmr, it wiU be coaprea6ed by the 

matrix in which ib; is -bedded, and espe&ally us it enlarges, it sxtemia 

in64 tbl rpeQar* in thir natrix4 Thm extisneione or bltsk, my rarin aim&a 

granul~*,b6Bm lorIgor rlike,~~mayrewdup lnmdiably,butround 

ap thsywill tmtilthsyaotuallyp&nohoff froathssothar protoplast, 

hw oftlwr daughtar form,parhapsthomwhiohhsra received a gsclsus 

aloagwitha Ubof protoplmm, wffloontiram to grow and generate thsir 

wn pr@gwq, At 8 @a88 UWf'ac~, a dsvQbping &-colony ha8 bB9n been to 

spread alo4 ths @ass aad brsakup Into droplets ofraryimg sise,~xactlyas 

sspeotad on %&$a #hare, Ths m&fluid protoplastthus has norsgular 

moh&,mofdivlJio~ whlcch mnallq depsadis on the wall, bat is atths mrcy 

of ertenul pusme md rwfam tamei~a wh&h oan cauee it to fragmmt as 

it gxwa in a qdafini4 n8ilim. Au amdher urge& of T&p growth am ' 

aothers Ives rtmsmd bhb ~bili~ofrinute grmmler, SQT parbrps ba3ftb6 

*is8 of the nonrlho%eriumr 3% has bssn very diffiault to get dire& eoi- 

dowe of tb uiabllity of mmh a prtirrle, whic+h would be nsarly suhrfaroscopie~ 

$,rdimcrtsasamrsrants bssd on* ouarrrf.mmlprar~ge ofvI.abIs alma&s 

through fiStsrs of graded siss ray be igfltaemed by W plastioity of t&s 

protoplaatcl,whiuhs&htemabls tbm to bs squersedthroughpores thatwould 

remtrain a IOIPQ rigid prw-ti~la. However, t&s possible *filtrability* of L- 

for8 granules is nolpo a bch&3erlqu~stion than alppthing else, 80 long 88 tha 

lirit&ng dixwnsions M&l1 leave mm far packagw the ainimuu apparatis for 

gsnstio contiE%uity of ths I?aotWial cell. 



hrhpa th6 mais pussling feature of L-forms, is thaw third aa~ct, thr 

gpmtie fixation ofLtyps grmthafter prolonged pamage inths pmsmcs 

of penicUin. Ths laadiq clttaa for thir cams frm atill another source. 

Byaml large, MS chemicalmksup of all oells 5s atartlinglfuriiform, 

TLra, UM arrayef a&m raidsir baai@ to ths structars of proteinr inbacteris 

88 in mari4 &t tihsr~ ars srcsptions, ard om of th63 clearest of tkmse warn 

thm discovery by Dr, ~limtrs,th Work, in London, of a mw amino raid, DAP or 

di&p%WLic acid, whicrh has besn proved to wcur in a variety bf baoteria, 

QzKl nwbm ul68 in wturer hrthar studies hats local&red DAF entirely or 

warly entirely in tha cell walla of ths rariorrr, breteria. Dr. B. D, Davirr 

of &w Torte lselaiwd a rstant of B. ~011 wh$ahrsquired DAP for growth, and 

thig m-t haa heen very usefil both aa a biologiml asaay for IW and for 

tbr furtkmr eluoidation of Its fmctioa. 2in a atriki.ng corroboration of ths 

hjrpgthar8i.s form action, whsn cslls of t&u W-less mutant are 

deprlmd af W ira m othwiille rich medim, they wdsrgo the sam transfoz- 

ution iate protopbak es tha wild tygm strain doer in tb prtmexros of pen%- 

a~llix~, Ths DAF-lssr protiplasbr are osmot&allyfragile,ardwill~llsvert 

to nomlbacilZaryfom if therare ihmirhedwithMP. ftia therrefom . 

Memad CbrtrPnbalamosd gswth,tiwhich url~syntbesis is now imp&& by 

ths lack of this eeaentialb~i.lding block,whI.la otheraspoots of protoplasmic 

aynthwia ~OBtinwr All third is exactly asrlogous to the effemt of pelriaillin, 

which howvsr affsotr another amps& of wall fommtion. 

In addition, wbm W-less aslla are plated into enr%ched agar, whether 

penicillin la present or not, they proosed throngh the sash eymle of L-type 

growth. Sims ordi.narymd$asri~ deficient in DIP, this mutantwould be 

rscogniaed aa u atabilissd Efona by ths criteria appllsd to thoss isolatsd 

by other workma. Ws thorafore ars lud to tb concl~ioz~ that ~tabilised 
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