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The O~UQflrouL of jyai of O"'s z'jarcflj coli bi ni~cilliku or by p.o

by .. - '~2 In J. 1 rviosiji

Zeitschrii't £tir *.Ituri'orchurr- 42b: 1421-427 (1957).

i;rring- the observvcrior, o. lyc cili cel~ e t.-e p:.Lsu coiirU't
r.dicm'scope, it Leco;W!5 a- par . . 13 .1"l t. Ib nfbi o~ ior-

xerI- 1'1 lysis" with- '2, T4 or i6) or 'o,-- ? ±i .i C~C.::ce

whila, cornversely, certain Z ,ctori:.o _, activo).: c'Jqe ;;f
Ilri -icity component" froz.m the nornaj cel i,%l, and this ;-.th tV.e .i. f -
inherent cnzyne, the e~d.3tonc o-A~ih(~a~d 4:. c~x
tenzively' confir,..cd recently (1,3). in L~- Cu3Se tIl- Vial.'c> A--C3Uit izi t"'h1
srnherical emiso of the cell w~Lls, or, depcu6±r.L upo.n tI.cir cs.ct
.he extent of structual tiscir Q~~i~o .e a~.c f n"icuiilar
protubcruaaces. The drivin,; force b* in;d t. s or-."etiiacs ot.K dcco-
ing Lonii changes iiay be founa in differences in pe5sure (e.,;. os::iotic) botwu1en
the interior of the cell and its surroux~ings

0The1 SJs-)ectodZ raltionshIiD beco;mes evci .iore uotinc if comn,-ris,)is ar
ma.de of the colcitons under which lySis is CJ11.1ea by !)hag'e en~yoon one hand.(
ani nenicillir: on the o~hcr. ,TIleo.iiln~t tstncli C 1z,,
(.good pictures in l.c. (4)) only viaen tile cells ire "'Vcn ti! oossibii . ' -.Q
Lro,. 4~ am adie,-uite suloply of nutrition, "Qxtcrnal lsis" by pa ge, or. L.0
contmrar"y, takes pl.,ce only vwher, active cellUlLr :.ietaboLisa is reeny
Co.1r031)o1 ii- :..eusurcs (5). T'>a exp' riation i3 o~vious on ,.ic bisi4 3of ulhc
fornul ted iv'm-othesis. t;ells ith a functioning xtabolism - re ibl, o rai J*l"
rc Uar LUu ho0les eaiten by thie enzyrie of .aiiLsorbcdi p~-- articl.,s. 2,n fo rc
;6*.;,y rei:ir, intact -,orhologically. Penicillin, on. t:-e otnht-i h'.-n, CU:. bo
c.L'ec;.ive only if tne. cell is aczivel, extendin-~ it3 %wall. nI:Ac-scic
blocking- effect of penicillia, new are-is of the cell wall ire 1)avucu -z-ic
are no lorger eii nd w-hich soon :)rotruue irna burst iri t.C

c.uiz th: de~tz'action of the cell.

:c had nlmrncd to sunoort tie hti .rscz x c h 1 c ,
ari'Ysn. of ";)-iicillin moi-:brLhes" of e. cli, in *..-ch r~t
wf:cro t. -,t LL) be lackind or' stroni:ly rxo, * a s.n

of "lreauy z;t"arted wor -c oii L- 4.*;; . 1 c
;;.i.1: )f-,,'. offrorr. iuri.,l Ue.y ~Q ~ ~ ~ .

V;11 'uin, Doulid IOU i'nticl -%~th ti.v Ly~i~ c-. ,~ .,~

al o icli finn', alyic .i5for -,n. IN .;n.. i
cac~ii~nu~a~ (orob-Lbly n-cii.y)

ueon 2;'V-blished, as 3howi, in tha p.rL of .

.....VA-fsv



MM..

-- .o.alwhile it soums to 1have beco..io jul :ri*ouL, to t..tc:.J tic ~ i

-vustioia to punicillin r...brar. s. I~urk aiid Aeoin-;er r1otyi
a thosia on thu uffuce~ivo muoch,:.imza of pailiciJ.In (6), 1n 1which %;'- jity
i~xt wore listcai to tho cffA cL th~L~aiii.jddu~va~tc

note.d tie accum~ulation of very co...4ie.~tvu awatXito of ur'i u-Cl~out L% .'

by a penici2.lin-inhibiteI 2;Laph;C,ococ_-xj iurcus, vit~tout
n.otabolic si-ni1 ic~iji,co it tvi, ti..ie. :.u iiuiczit.e. tli.!sis 'now e. :tl.zi t.i,

m ajo cunulditions of urluir.u inuclc O;-A'c as tllc Ci1U1%Ci'11" _ .Ct~vatcui L Qr...
-o a±.n im)ortiunt call wall 'bui.uina s- unc of tliis ;Lic.oor~a~li~wi

alanline, -iuta~ic acid, l.-siie nd'1 ,uacaC±" tQ.Lby a 3-- i'.y

* ethyl-hexosamino (8)) il a ~ ni. .Cnliillii is 3,tidi to prei
-in a :,.=,,oer as yet ul nortin -- the iiic'r.)rorLn oi 'Li Cs.O! i&ITQ

-- cell wilJ. containinG the jictQfour c.oic :xs.atL _Ju; u~,Li.J :tuexi~u-
a). cow.,ononts, as actercnded lyso-,iarite total ai'a- (6).

In fuct, a.anino, i;1utw-:Lic acid. ind yziiie (or, i4Eat UUL
- pimolic acid), and sometimes glycine, occur in particularly hifgh ooncentrationai

in all analysed cell walls of gram-positiva ;r..croor,;anismsl, a CrU.,i_1'
w'.1tch was considered almost a characteriz,.tion of b apsiiv .ce r ia-
(9,10,11). The manner oft their construction within tle Coilll n~ol. beer.
clarified, however, so that an as:;erti"l arjw-ont in Parx, cnu
thicsis is still lacking.

0,. pr'easat~ zrnalyre s hoi% that alanine, glua;ic j-ciu,0acid and muraiUic acid are churactaristic "i.istituerntz of -, -ticul-r >c
*----o the coli Coil wall, i.e. the c~ill wall of a ,Xim-netau'Lve

senar.,teI therefromg by the .hia;e oiz-m in thj form of conwi~cteci
wi-ich, in addition, contain --;uo;'.mine and some -. ycir.- :vnd ia.Kz
and AtopingerI3 thesis is 3trontly sup.-jorted and cor-pler _n..e. LI-er by, ;-'

__1-wo4o6jcept of the com.-oli roc~t of lysis 1;y ph...ge ancu ly.sis by pciiciiLAi
becomes entirely appropriate.

iXatezrial anu ricthode.

Prep.;.ration of coi membranes: .,. Uascribed in I.e. (2).

?rapar-ition of the lioo.y sac chari de la&yer of coli mc.-tbrai-.cs: -.6
describ4ud in l.c. (12),, but without pancreatin digestion follov..ne "issocia-
tion of phonol.

.iecomosition of membranes with dinitrofluorbenzene: .,s ciescribe& ii

--rouction of phase enz~nae in the form of a solution %irith rcLivei" hiy
acLivity: ., few ml of a 72 suspen3ion vith a titer oi-~r~.:~,o~ 2-11,13

* ~are ixeci with a trace of deso.)riboauclease and ropa-Lealy 1-rozcn i;

ice-butzunol cold bath, then Meltedj arid warraicd to roo:a . e..:l .: i

,Arture turns into a thin liquid imLaadiately after L~t V1~..

tsireaus. D~t has then been completely' re.;aoved fromi th E;* of Lit-*:
particles and suffidientlry degradod by deso Wriboiluclca~t; to ecic~ o;- . K.'
thc contrifutgation of phag-e shells, containing the bull, ol: )hiaze r



tamied in the suournatunt itiich coulu 'be uzod £Qr Lh~ purio~io of -tiu )ri
invuctiti"iUoL it.Q lkirte purict.on. .La,-ic Leti_ fo -:WvtyA

dinitronlianyl ;obrreas dozcribeL in I.e. 'Cl). 21-t L2isuo2.ved onzy-u
so--.r.tos a -el1Qwic~h ;tnL suchI~U1 . aL~d adsorut.- ca o, bur, has
tho aQvanta re thavt iuilres to 'oe ari..sea paper chro.-tto-ra.heia.4 Jxe not
continiin~ted with unu u~iouht. of jjh . e rt;i Too oirtici.aa of 014A un-
avoiaa:b2.y c.rrc.: wit~r4h Ai; uiuuio onzy.le 3Q1utiun uo noiL iistirb 1*f~o
l4sis an(i \-L?13r c4r,-ur ;.r for j LiiQ AciU a.d Lu~ino SuL;4rs.

:.-r~ssfor ;A,-.Lio Lc": axci z.. ±uo sugars: 6-n.Kfl./115 0/16 h.

~ for su, ars: 2-n..I~l/IQOD/2 h.

i arxniLo~raphyr for 'L4nu acids zL ino su,&ars): 1. L.Lenslon u..o/
acetic k~oid/Vrter 4:1:5; 2. Ai;.cusion )4ec;..oI/w~ter 8:2 in a..a. niacdJ. 4twjI.~ero.
?aper: iUacharoy, Xel& ,,o r. 2214.

.-eciil chro:.Ao~raphy for ard~no 3ii-ars: tert. butanoI/6-u.Hfl/wat-r
70:1:29 (udix~ace 4fter itranje (13)). -'..er: i~cnorey, ae1& o. r. 2214.

'-rorato -raphy for sugars3: pyriuina/acctic ester/water 7:10.3. IIaper:

Q ..esuts

The coli =ne.brarne prep,.r~d by- our .-.cthoa (2) crnsi3ts of two layers (12):
-- A deeply situated, ri_4dly fusedi la.-er of liopolysaccharida th'At L;ves the

coli call its typical appearance, atiother, relatively t.ck, p1~stically
pliable layer of lipoprotoide that covers tha first orne. L~oth layers -iky be
dilrorcei by treatr.erit of the merbraiis vdth 90, phenol, in %wnich the lipo-
proteide Liar is dissolved, while the Iipo',)QlysUaaride layer rerruins inl-
soluble.

It was to be dr-rmiOrc 4 initially, which of the t-.m layers is c:;istin,-Ushea
by a particul;.rly high coz-ttents of the three ino acids alanine, Zlutaaxic
acid and diamninopimelic acid (1), e.-peciai3.y characteristic of Uiu de .i&Lato
-nroduct. of uhaqo enzymne. This layer shoulu then prove to be the true substraite
of phage enzyae.

Kyuro 1;rsi s and :apor chroraatography of onanol-Soluble lipopzriteidu aid
Phenol-iiioluble lipopo2.ysacchariue of the coli nmexnbr;Ane snow very cIcarly
that the first ind~icates the typical arino acid spectrum of a. true T.rotein,
with the cxcention of thie nresunco of small amiounts of dizaiioni.e2ic acici
th .t p.:rihaps had been carried over durinZ phenol dissociation, Viile tlie

* lipopoLyrsaccharicie layer contains a conspicuously Largo quaxtity of :L-4 no,
31ucw~aic acid anid diaminopiaselic acid as well 4s sojne C~ycocoll aad L,-,sine,
a onlyr traces& of other w.iino acids. The nink drin-staired chroatoo y';-

furthor shows .lucosamne and taura'nic acid as es.)ecially distinct spots

(Fir, 1, ad b)



-~ - [7 ---

* ___~f,~t., i~it.~i . ~ ~ ~ iuc Lh~attv.kcll of A ~ vios2e
ta I-%~Lcc oi t~lb £on -r. -nL.'1 U o' fact, aL C Luu incoa-

siLency of th.: o4 ~iu>. . 0 C~rA: . '4ce ~ .co
scopic &11,j, ii'~uC cn.r -t-,, CL-i Qnv.J'1 iCd lt~ is llow%1;' to t

atu ~aI .plsacix1 sodme0 ith 1-2 ml crude nr -4O.~i ill

the centriL'ULation tube. -Ii,; ir.'itas sirp2.y ro-si spcc ii ~z~~~i
a~the. rdx..turu iint,4iidL 70' for I aour. it wa3 t!hcniC.t~ ~~ .~

ho-4r a4. 12,000 r;x.a, COLIpUnAt,!.y clear s~.aat(nii~
p.rocuCt) ;,rau ra~2(au m dri~ad inf tUe ex.icc.I~r f,;r
wa s .rcd urce ith w:-kter onl the ceitri.0--e, Was then LLIO frx~ror~

T-.C 1),ncr cih'oakto,*rai~s of La~e tlwo ~~sts ~ ;.tt.
-cchvkw~ku 4,s~ almo~st been freed of the charac~uristic aui.iao acddL;.
i'ut.Aic -.cia, Wi4 dLLainoIimo~ic Wcid by; :)Ilaif3 eIZp.i.e, a~ id ' it1
ailuo or ucos~.-inc as wull as Zlycine tncl Lysino. 411 tjij dsalu i. I. t
fun a of coosive cor.plexes, separabl.e only by hydrolysis, w&,Ilc thci.o ul
r ;~Aut~ oly nIow mazy be dsa.te C lezic.~1ly as ipoyscia.u"0the 3u-.Lr Wuilding stones Cluouse inu L-6l-.-ani-eta (12,14) cii-'-ictcr-
isktic of .cl are retained, as well as liod hs rz-at ,eria2 also isOcadvsL~e of' full receptor activity toward T4 (15). -is ..1ready ..r-oured (l,,

*phai-e enzy-aio does not attack the true r-coptor areas of the 3.ipcp;D I y3.cci, ..ri cz
oa r.

* i,, 2 zhows a typic.. chrowa~to,-,ran of the h;ydrolysed iaterin). t-at ..

sen~xrLcd f'rom the lipapolysaccharide layer vC.th phu-e cnzyae. The rr~oir
ly distinct s-pots of the repeatedly mentioned, characta'istic co""crts u -c
r. co nized i.cediate2.y. ;Lt first 3-1,ance, the vihole chrorn~tojra., is
idenitic. ! -At., th-tt of hydro2.ysod, complete lipopolysacharide (i'z ib).

i£ verthelass, --here are certain inforritivo sifferences. In )articular,
the corncentrational relation betwoen ,luoosamziae and mura'rac acici i. thO-
c c iv- c- prouuact has distinctly sh-ifted. in corrncUrison to the co-n~lct~e lipupo>'-
scc.--tridie, in the sense of a relitive incerease in iauraraic acid. ±h ~~

coula be observed on special cliro aato,-r~ur~s for xiino sugars (see ;oo")
"he inisoluble residue of Uiopo rsaecharidia actu..ily ret~ains a cnitrb(

-pmirt of the totkl g3.uoosaine after cleavage with pha-c enzy:me, . circ;.aZ-co
wii ny be taken to mnean that -lucosajcine is present in 1iooolys'acc'-.-riUV
in different linkages: One part is att..ched directly to scnxix-iLo2e CO1L..,
and is UissolveQ out as an integral comp~onent; th~is -,iy no'. be trtue *.~'r~~C
part.

Glycine anci lysinc were Lio foul-u in the 30,); .- tCa ...U'

aru also typic4 conistitunts , althou~p t'hey are Less ~ *:;.~.

*Perhaps this material consists of a .-i-±ure of cormlexes -a-ic.. . 1;0zho
structed identically in the qualitative sense, as syrtc;:,Itic ifr~xtlon~rt-lo

A 11 show. 11,e "istribution ana -rart by the othier, lesz; stronJ;I



rC,;rr soa~tcd ;uno _cias ca.inot 'oe "art~ yet, e_,-):ciLIly uiacQ t.'.j -(iak
b Ca ,rouni' of u.aino 10i(,3 Cniod( Over by tt,,o eiy~ is bu4i~~to ri;le
i lf ColUt in. thie h .o'su 4c of tr-. clcava~jt pivduct "t Uia~u l~o-evir cun-
cua ratiofls.

.6L wulu loo ir~ctic-IJ t_ r rid.tco -, al 2ci Z picture of tiu insoluble
ruoidue ruavininz aftor ?phaji c .z, .u CIALL.u, hi .roI:'o for a-nu .4cida anid
c.xul.ll.AOLral~ied silice a cqu.41ti.ty ~.~ etio C-Cava-0 Ir'u~.Ct 14juld
rovea2. only lqreiJk $hauowa of .d.Jlo c Z~L on- thoc~o.wt Ance t.i<,ro
was alcro a 4;u.,Il. easiuuuci of ) .us' WI-Iau .fi~t i
cJ,;ava~a !,ad riot bocn co~pc~~uiicr Cae choseon conuit..orna.
jlv-sifiod liikago of (j,-io,-i:-,C~Ic .cl -rst.-iin tic:
:;ructure is considered daubtIXLl.

* .:e liv no tso~i to tl-_i !iud; f~~ ound In at~diti)n
to ucouaxiliae is really aa~r.ca~u .UW' .. Q~c~ixr ~~tz

I~r,;;,.c acid in~ our yj- rtjwiA.uiei; .. LC KUUl ki.c
!jy .jr. .t.6 tr.anne. lit lwvt o /./IcctiG .4ciQ, p .lL~z ~ ot U-.,al/ t

~IM, identical if values were founu. iunhu islvot nlvtt2 and . Lson-
,.or-An reactio,,s were positivQ.

La, result of pro" iir7r Cfddl1da.ve i.-iusti; tio.i a tnu conflusionls0 dra~xi therefrom, it hits been dutcmiine" th Lt -zhe cull w.ll of .. coli iincorpo-* Q r_-tts .,. ri ,-d frwaework v*hica, Lccorddi- to its chco-.ic_. *olin ij V-
uiui2.ar to the typical cell wall of ia ;r~i-)oitvc ricrour-*nis (.i b

ru~ic-uhr ale:.antz which pro' -&Iay ..ct ;z criu-ci be;cur- .uh ir .
uQ ,pct rtceptor-.Lctive ;iUnz;i Icoc ,,o a at iVy rite, serve LO .Lerlu cc- I

Iucaon to the structure. L.1c re~icu'_a.r ,IcmcAts c01it.o the(;io-.au~
sub-membars, alanine, g2.utaLiic aciu and i±~oici acid (.Llo. with l.ysine
and g.lrcine), as well as =irarzic acid and g2.ucosamine. :.."erever they are re-
moved by phatse enz~ie, tne basic structure loscz, its fCira-ciss and density.

Th, s circumstance should be of :pa rti cul~r si~riificarice for viral penictra-
tion, in which the enzymic i~ifluonce errinuting from iiaiUvidual, i.diorbed pliae
p rticles is r. .Uiur limited loc..lY' (1,3). Sy the rio.;zva). of only .t fewI
roticular cleniams, a s.taJll portil for tae entry of vir-us DINA i-r.tD the cell is
crcated, wiii %ay be ranialy closed. .,complete col~cse of the freaork
occurs onluy vdicn the cell waLll is att~tcked b," ph'arje particles at nuerois
puii.ts .- ,nlta-neously aaid, at the sun tw e tho rco)uir of 100
&LnI fiz;5ures is ' reventcci by ar'i~trar ray i of celLla r iotmabolisa.. Ln
tl-* c wo h,.ve a typical process of I"oxteraaul lysi3."1 2.~or_:.l I~-a
iysiss" at tne end of trie latent peri.od surely i.ay be a-vto _;a t

coll:ipse of tiie ±'rar.~work. I. is probably tri~ee ;UC C.Q.. c:c~
of 11cir--c L;,unts of free pien Zyme, _rv aUCOed to cxc.SS 4,; t*-:,;~cci

* t~is timo ,teztro ,in,8 tV ,busic structurc fro~i the inside. Lceo -OCLI Um'd
joru-ii were ale to deix~n~jk,tc, in our orjtory, orizbbe c.u Of
free ph:iL;e enV.,( in norzpil T2 LySatU3 (16). fhe faLct th.ut cufficicatly



I0concAtr,.td, fro cuzrma -roauce"; &- on th 1 pla :-rLiC__ vn, a§

-:panflt4\ti<a effacw'- of Aii~inZ tUo banic zitzructr into toi.rcl L
- an~aresidue, is 3Il *riatod by tLho : 0:1.1 pcr.

If, accordin,; to our a i~i~i, peii:i- '.',jVctt t ,! .. uQ
* - --- or these ret i.ular el~~~:into t , -ru-ain- cell wAll, "i, acn j,

- inte~ration of tho ottuctur,- u, to fl. iiL cl.,P~a'~~
,aturally poricillin is ab~lo to oxcrt th.id vl'fac6- onLy vii W:x~~ LiLwC~
ct4ir the ±iicated roticulj.*oc-t in tlir calJl uil_ :',ructm (iL

- woulU raprosoat Vie b03t tuSt Liubstnrce for this toCfect, t'-..L i~i, iLU4

on rrun-.pQsitive bacterij, Uixt -Mich it is ospocially effcc;.ivo.

*.' now reco&.iizu tLhu r,;.' rij4;;on ijr V1.3 CQSiOUU1 jf>ti'V, Sn-Ci~-
- -ci ty of penicillin, mo iripr~o;i h~a).I ;3it

iere the true, penicil.in-susceptible lbasic atructura, the a.-J'sci-,co oi* W.I

(12). -.-hen the f'rameork _racL,,lly yielus to t' , i., mri~aJ uu,- 6o

not iLiediately ru~n out, but only axpwd tho elastic uxterna 2.. ycr of lii~o-

__ protoide little by little, so that the ch1-ar.Lctoistic_1l;y -t~o cvl).
0 s~~hapa aro developed wh*ich have st;ulo-te"" exteaivu Jiscasion ' u-iur --

desijation "Is-shapes." In ar, onviroi-e,.nt with tile propor 0s1'iC c

0 the rupture of such Cell* Uocs not take p3.lco at all. .- aon th-e p-i'dicilh"
- -- evel sinks, thp franrmrk may ba ru-stabilizea, since t~ia functioii of li~u

* ~cell contents wais pre.E xved by , tho wll-lipoproteide, anr" thie icnr.i
of reticul.ar elements, previously blc),ked, n'ay be continuoa. ~a4I2 tv
cells, possesine this protaction, tlhus escape destruction bi picillirn,
althou-h they are by no. imans it130n~.tiVo to it, and rueissuzaa thir Q .l
shipe after a short period of -rowth.

_:cnrtl~r, nuL.erous methods hauvo been described for the T1 rvcurcr.L of
1 1It'0O~it~"from B. ooli B (V7,18), 3or.- vdth the aid of )- nici!U2n (11)).

Jr, thu 'uasis of the present dis~ussion wo oonsidor it certain tiaat Lit lc.s

:)rotcide layer, in wh~ich only the ,.istainin- and forrm-;ivn" 1rammc1-r,
partly or wholly absent.

Our demoistration of extensiv3 a~rceei betweer. rth.o cell -;alL; of
nositive and Zrum-negativos ficror:,,ani5;;,, may be linicoc i a f£-w io'iz.
consia.era'ions. Thus, the cell wall of a grxL-rpsitivL tr.:i 1 .

appu~race of Uiat of a jr=~-ne ative one that 4-ao lost -o-~hi~ r, QLi
veroely, thu cell wall of a Zrran-ae-ative or-anian h~ i

* .~~otitive one that has receivea An addition: namrely, mu.cai lipoia anaZ-'..
it is intt:restiniL to note in this connection that Sal-ton, in olia 0;'
etili~htening papers on bacturial cell walins, claims tiiat thc call wall2 of_
pyozenes (Zras-positive), in addition to the usual basic utruc'-o,. a~ Ji(J tains the type-specifi.c iproi~ein (9). It .. y be rcxovcJtou ri m..:



Uin I: of 4..

L 6 au*- e.. il *,02~ ; t.-p~ oJ to L ;I t~uvujia~l

aI1 .u - %I -

b-cn S o f 4.r, i. OIL. ;3 ~J~% ' :16 'I" L

- ~~ Ux- c to ; ~d. icl,)Giav-:!, 'Ok" -j.!il, j~t. VU
Cui'i'c .uU.!,, iii re3c~t to thu. c ucto l oi.--~
.;LUCLAWI' U.ALit Of the -i~sic utructure of thni coli call w.~1 ic to

ra w..Q ILVLU UZ;Ud IJj C1311 t t TI .el ibr..nos"l n x'~~ d 1ib' Our .'.a TLh(; -)'o '-.r ti 0)
S..utuA.-lUas . trypsi ira o;,,~Q~, t'-creforQ .Q,3 no. ;rc-- (cl). *i2.s

L&. L wholl2- u; afoctod orij in.1 state, in tic chc:."cd. ;;.Q 1.. Ok.ci' to
ovicti, :.iom L~V..0 att.Acks on thc :L:,,) Lc:;or r0*

tr-in t tiu~ t~s,4wacd p Lr~tticu2r jioo.tance for us, vrc h~v: co:Atr..ry 'ko
)rcios roedre(12), oitutasubsequent trt.i4,twLh palncrai

which appirunt1l' acta uponi the -aticuL.r clo~~its in p:irticulr. Thae r
3uiLable I :- i fr Lxuture c'-..tititiva r-je.%rch, in our onii"o.., iLa tpi

601t)- ccl. Ce lls 3obtailnOd cj tale :,,echanicil 1.icer.~tion of calls (2)..

* (4~) Yootnote: t~s we h~.ve Qeterminu in the :aaantimae, the cle"Va Le .rowct
'ins sron~1y poitive sam-Iles of supr roduction, in conraur. t~o tne iri-

soluble rcidue and the comple~te )irpolotsacchaiide.

Iappc~. onl.y after xa*lIic.ition of L~r~cr qua;tities of
2. s~tcacid; 3. 1uicacid; 4. ztein%$ 5. LA~in;. ru i;
7. ;a1ani:,o; 8. tyrosirne; 9. valizc .aathionine; 10. pliczzy2.lininc; 11. icucine

Fir,. lb. Uipopolysaccharilu hydrlysare. t.u-&ration ats in iliw. 141;
in aduGition: 16. -iuramic acid; 17. Xucosaz.-ne.

V'ii 2. >~drolysate of the snoluble lp o4 crL. clciv,, -0Product.
,ar-~tin as ir. Fir;. la and b. Tho leuc-ines Vv(wci re.c 1 x~)~e cut off.


