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SUMMARY 

Free di-saccharide (N-acetylglucosamine-N-acetylmuramic acid) is released from a 
purified amino sugar complex, probably tetra-saccharide, by the action of egg-white 
lysozyme and of a similar enzyme secreted by a Streptomyces. The di-saccharide is also 
released from a purified poly-acetylamino sugar-peptide-di-saccharide compound 
by the action of the same enzymes on its poly-acetylamino sugar moiety. Differences 
in the affinity of egg-white lysozyme and of the Streptomyces enzyme for their sub- 
strafes are discussed. 

A second bacteriolytic enzyme, also secreted by the Slreptomyces, liberates free 
disaccharide from the purified peptide-di-saccharide and poly-acetylamino sugar- 
peptide-di-saccharide complexes by splitting the bond between the carboxyl group 
of muramic acid and the amino group of the peptide moiety. 

INTRODUCTION 

Preliminary experiments showed that the various purified acetyl-hexosamine com- 
pounds 1 isolated from the dialysable fractions obtained after lysozyme- or Fl-digestion 
of Micrococcus lysodeikticus cell-walls still contained some enzymically sensitive 
linkages. The present paper presents the results of an investigation of the action of 
egg-white lysozyme and of the F 1 and F2B fractions obtained from bacteriolytic 
Streptomyces culture, on these isolated substrates of low molecular weight. 

MATERIALS AND METHODS 

Conditions of chromatography and electrorheophoresis, and sprays and color reactions 
used, are described in the preceding paper 1. 

The F2B Streptomyces enzyme was isolated by adsorption at pH 5.5 on an 
amberlite IRC 50 resin column from 280 L of Streptomyces culture filtrate. This 

Abbreviations: AG = N-acetylglucosamine; AMA -- N-acetylmuramic acid. 
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filtrate had ah:eady been adsorbed on a. column of the same resin at pH 7 n o r d e :  to 
prepare the El. enzymic fraction ~. The resin was then washed three tin-~:~ wit]-~ ~ 
;V KC1 solution and treated with 5o ml (per 2oo g of resin) of a 4 2" K()Ji{~- ,;< ]£CI 
solution. The dried product obtained by ]yophilization of the dialyzed supernatant 
was dissolved in 500 ml of o.z  M ammonium sulfate solution ;rod preeipt~ted b); 
salting-out \vJt]? I5oo ~~i of satm-ated ammomum srdfate so]utfcn. The J)?soluble 
browJ~ material was resuspended ha water, dJal).,sed, taken to dry~ess (z.& 4 g) and 
then resuspended in l)hosp]mte buffer ?lq 7, Y o.o5. The superr~atr, n,:, eUa),,s¢~d and 
]yop]filJzed (z.3S g), constituted the FzB enzyme fraction, whiJe t]~ mat:er~sl i~so]n])]~: 
m the t)hosphate buffer (crude F~A enzymic fraction] was furl.lie7 ])Lt!-i~'qcd for o!:]~e~ 
purposes. FsB is entire])., water-soluble. 

%~¢bs#'ates 

1"he substrates studied were all isolated t from di~iests of cell yea]Is of .,h:fi(:~'ococcvs 
O,sodefldfc~,~.s with either iysozyme or S/¢'@[o~:yces enzyme F~.. T]~;v fail into four 
classes: di-saccharid~ AG-AMA (DS); oligo-saccharide (AG-~Aii.~A)~. (OS); di- 
saccharide-peptJde (DSP): and di-sacc]m.ride-peptJde--poly-saceharide [(~C--AMA)- 
peptide-AO~0-AMA1o i (DSPPS). When tile origh~ of a particular sub~:L,-ate is r,.'ievant, 
it will be indicated by the suffix I. (prepared after ]ysozyme digestio~ ) or F, (prepared 
after F~. enzyme digesl:Jon). 

I','zc~¢bal, io~z 

Each purified sma]l mo]ecular weig]~t compound was incubated under 1he same 
conditions:, zoo fig of eompour~d i-2o. fig of enzyme... (ivsozvme~ F~ or ..F~B).. in a final 
volume of o.02 ml a?,d an ionic strength (a.mmoniun~ acetate) of o.05 (if ir~<:ubated 
with F~ or Iysozyme) or of 0.0o5 (if incubated with FsB ). Incubatio,n fer eo h at: 37 °. 

I£XPERIMKNTAL 

Enz,y~,ic degree.clarions, (!/" 4i- a~ld ol, igc~-s~ccharide.~ 

Table I summarizes 1he changcs, produced in di- a~.d oligo--sacc . . . . .  -if ,-it: ~ a~ ~ resuit 
of incubation with ]ysozyme, ]:~ and FsB. The reaction mixtures after m~zymJc 
digestion were chromatograp]}ed and the spots were detected \vJt]~ S,',,zTo>:'~ rea~ent ~ 
and ammoniacal silver nkral:e. 

The di-saccharide was completely resistant to KsB, };~ and ]ysozyme. The olig-o- 
saccharide was comp]etei)~ resistant to FsB, sl ightly sensitive to 1~i and hig!'..iy s, ensitive 
to lysozyme. In the two latter reaction mixtures, only the di-saccharide and a certain 
amount of undigested ol{go-saccharJde could be detected. The oligo--sa.cc]mrJdc must 
therefore be a. polymer of the di-saccharJde. Evidence given elsewhere s shr;,as that 
i t  is a tetra-saecharJde: AG-AMA-AG AMA. 

A quantitath:e estimation of the dJ saccharide released by the actJoss o! J:-s and 
lysozyme on the tetra-saceharJde was made using the )]OROAN-ELs,.')-~," sea.ctJos] (wit]] 
the molar extinction coefficient 4.87o) ~, either directly on the digest itself o}- on the 
di-saccharide separated from the undigested tetra-saccharide by el~romatograp]~y h~ 
butanol-acetic acid or by electrorbeopboresis at pH 5.5 on Wl~atman 33'IM paper. 
The same results were obtained estimating the hexosamines ]il-)<:ral:cd f~o~a the 
isolated di-sacclnarJde by ~ .\: J-JC] hydrolysis (2 h, ~oo°). The datc~ h~ T;ai'.,ie ~J show 
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T A B L E  I 

EFFECT OF 15"1, F 2 B  AND LYSOZYME ON THE PURIFIED AMINO SUGAR AND AMINO SUGA.R-PEPTIDE 
COMPLEXES RELEASED FROM JTfic~/OCOCCUS lysodeiht icus CELL-WALLS BY A 

PRIMARY DIGESTION BY 121 AND LYSOZYME 

Substrates Substances released under the action of 

L y s o z y m e  t? 1 F 2 B  

D i - s a c c h a r i d e  (L o r  F1) o o o 
T e t r a - s a c c h a r i d e  (L o r  F1) D i s a c c h a r i d e  D i s a c c h a r i d e  ( t r ace )  o 

DSP compounds* 

Name Preparation 

F I I  3 o o D i s a c c h a r i d e  
F I I I C  3 ( A c e t y l m u r a m i c  ac id )  ( A c e t y l m u r a m i c  ac id )  D i s a c c h a r i d e  
F I I  4 a  o o D i s a c c h a r i d e  
F I l I  4 a  o o D i s a c c h a r i d e  
L I 4 b  o o D i s a c c h a r i d e  
L I I  4 b  o o D i s a c c h a r i d e  

DSPPS compound* 

Name Preparation 

F I l I B  3 D i s a c c h a r i d e  D i s a c c h a r i d e  ( t r ace )  D i s a c c h a r i d e  

* See  re f .  I .  

T A B L E  I I  

ESTIMATION OF THE DI-SACCHARIDE RELEASED, UNDER THE ACTION OF FI', F ~ B  AND LYSOZY51E, 
FROM TIlE PURIFIED AMINO SUGAR AND AMINO SUGAR-PEPTIDE COMPLEXES 

T h i s  e s t i m a t i o n  is g i v e n  in  p e r c e n t a g e s  c a l c u l a t e d  b y  d i v i d i n g  t h e  [ n u m b e r  of  # m o l e s  of d i s a c c h a r i d e  
l i b e r a t e d  × i o o  ~_ b y  t h e  n u m b e r  of  # m o l e s  of t e t r a - s a c c h a r i d e  u s e d  o r  b y  t h e  n u m b e r  of  ~mloles  
o f  d i - s a c c h a r i d e  b o u n d  t o  t h e  p e p t i d e  m o i e t y  a n d  c o r r e s p o n d i n g  t o  t h e  a m o u n t  of  a m i n o  s u g a r -  

p e p t i d e  c o m p l e x  i n c u b a t e d .  

Substrate Enzyme 

Percentage of di-saccharide released, estimated by 

MORGAN-ELSON reaction ELSO N-MORGAN 
reaction on the 
~cxosam~nc3 

On. the digest On the df-saccharide separated by isolated b'omthe 

itself Chromatography Electrorheophores~s HCI hydrolysed 
df-saccharide 

Tetra-saccharide 

(L) L y s o z y m e  65 64 62 59 
F 1 i i  § § 6 

(F1) L y s o z y m e  54 54 58 57 
F I 12 8 7 12 

DSP compounds* 

Name Preparation 

F I l I  4 a  78 75 
L I 4 b F 2 B  6I  63 
L I I  4 b 64 63 

DSPPS compound* 

'-\Tame Preparation 

F I l I B  3 F 2 B  66 61 

* See  re f .  I .  
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the differences in sensitivity of the tetra-saccharide towards ]ysozyme (54 tc 05 % 
digestion) and towards Fj (5 to z2 % digestion). 

Actio~ o~ lhe a~iJ~o s~(~'a~'@@lide co~@lexes 

z. Enzyme F~B, released 67 to 78 % of di-sacclnaride when me: ..... ~,al- +~d, ¢,. ...... ..j: ~),.:~ c p  
complexes as shown both b), greater sensitivity to the ninhydri~ reagent ~md by a)x 
increase of the positive charges of the peptide residues. Before the e~zymic £re:Jtm~e~.l., 
compound LI I  B (preparation 4b; Table II) ~ had a migration cff S.5 cm at pH 5.5 
(7ooV; 27omin;  point of application: close to the positive eiectrode). After F.[]-" 
digestion, the electror]aeophoresis showed, besides a certain amount of u~digested 
LI I  B, the presence of ~,be di-.saccharide with a migration of 3 cm (/.~:., more ~;egatJveiy 
charged than the originai compound) and the presence of the peptide residu, "~,,~ith a 
migration of z4. 5 cm (more positivel) charged). F~ and ]ysozyme did not acl on DSP 
complexes since n.o free di-saccharide was detected. However, with the: compo~n~d 
F~II C (preparation 3; Table If) ~, the butanol--acetic acid chromaiograms of tiae 
F~- and lysozyme-digest~, contaJr;ed a small amou~t of a fast movii?g si.d:)stanc~:, 
ninhydrin negative a~d st]vet nitrate a~d p-dimet]~y]aminobe~zai,].eh?rd~ ])ositi'.~e, 
which could be free N-acetylmuramJc acid. 

2. The three enzymic systems, lysozyme, Fj and 1;213 ]iberaled ;~ c'.~rtab~ amom~t 
of di-saccharide from DSPPS. The ninhydrin reactivity of the resJd~.,.a] mater~ai ',,,:rJs 

unchanged after incubation with Y~ ;rod lysozyme. Coup]ed \~ith t i~ f~.~ct that these: 

two enzymes liberate no di-saccharide from DSP compom~ds, this indicates ]:bat fi:eir 
site of at tack on DSPPS, must :reside in the po]y--sacchadde (AGA--A)~'IA)~ 0 residue. 
The residual material a~ter t reatment  of DSPPS wJt]~ enzyme ,r;~B show,-d a~ h~- 
creased ninhydrin reactivity. Moreover, the amount of di-saccha~*ide tiberat~-d 
represented 66 % of the di-sacchar~de moiety preser~t in the u~:t:,-ea.~ed compound 
which is close]y similar to the amount of di-saccharide liberated by the sam<e et~zyme 
from DSP complexes. 

Therefore, it seems probable that  F~13 reieased the h~tact di-sacc]mridc bonded 
to the peptide moiety in the original compounds while the di-,;acc]~r, ride ]Jbera!-,.:d 
by lysozyme and, to a less extent by F~, originated fro]?] the poiy--saccharid,.: resid~,c. 
by breakage of glycosidic bonds. 

Different.cos bet~ec~ cgg-v~hite iysoqym.e ~.d F~ 

Despite the similarities between lysozyme and F~, they can be difJerentiat~d as 
follows : 

The~'mal de~ag¢.,~'aho~z: At a concentration of ~ tzg/n~], unheated ~: '~; . . . . .  and ]vsozvme 
reduced the turbidity of a suspension of Mic~'ococc¢~s ~!.,sodei/#icus cell walls incubated 
under standard conditions ~ to 50 % of its original "value after z5 a.~d 5 ?~}in of ir?- 
cubation respectively (Fig. z). The activity of F~ at a concentration of :~o fig/m] w;~s 
completely destroyed by heating for 6 rain in boiling water bath. \\:ilh the same 
thermal exposure, a much more di]ute solution of ]ysozyme (o.z f.cg/m!) s]: owed ~o 
loss of activity. 

Wall acetNla¢io~z: Various techniques '~ are now available for changing tlne lysozymc 
resistance of bacteria, and, in the case of Mic~'ococc~s @sodei/#ic¢~s, ]31~us~?Hvr eg a[. ~ 
have shown that  a greater ]ysozyme resistance is associated with a~ b~,.~:rease in the 
O-aeetylated groups of the walls. Comp]ete O- and N-acety!ation of tl~,:' wa]ls cntireJy 

Biochi~J~. ]:~o~g),s. 4ct~,. 4o ~,'96o) 41,'.'~-4 So 
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suppressed their sensitivity to lysozyme and very strongly inhibited their sensitivity 
to F:. However, by subsequent treatment with o.I N NaOH for I h at 37 °, which 
partially removed the O-acetyl groups, the walls recovered a high lysozyme sensitivity 
(Fig. I), while they remained very resistant to F : :  with the latter, a turbidity re- 
duction of 5o % occurred only after 20 h of incubation in presence of 2/zg F:/ml. 

IO0 'urloldity in % of the Original value 

9O 

8o 'x. B 

7 0  " X -  

~ ~ X  ~ ,  ~ . . . . . .  X - 

6O 

Fig. I. Lyric act ion of lysozyme (I and II) and 
F~ (A and ]3) on in tact  cell walls (I and A) and 
par t ia l ly  O-acetyla ted (and complete ly  N-acetyl-  
ated) cell walls (II and B) of Micrococcus lysode- 
{kticus. 2 /~g ei :zyme/ml:  37°; p H  7; # o.o5; 

phosphates .  

50- 

40" 

30" 

20" 

i0" 

0 
D u r a t i o n  of  i n c u b a t i o n  : ra in  

~ ~ O  
3 o o  

Comparative ser~sitivity of cells and walls. The sensitivity of Micrococcus lysodeikticus 
cell walls towards F:  and towards lysozyme was of the same order of magnitude 
(see above). Conversely, the sensitivity of the intact cells towards the two enzymes 
was very different. Thus, lysozyme (2/xg/ml) caused a 50 % turbidity reduction in a 
cell suspension after 5 rain of incubation. At the same concentration, F 1 required at 
least 15o min to produce a similar reduction. 

Influence of the culture medium. The composition of the medium in which Micro- 
coccus lysodeikticus is grown can also preferentially affect the sensitivity of the isolated 
cell walls to F:. The same strain NCTC 2665 was incubated, with shaking, under the 
same conditions, in five different media, each of them containing 0. 5 % of yeast 
extract, supplemented as follows : medium I : Bacto-peptone 5 %, NaC11% ; medium 2 : 
casamino acids 2 %, NaC1 i % ; medium 3 : Trypticase Soy Broth 3 %, glucose 2 % ; 
medium 4: casamino acids 2 %, glucose 1% ; medium 5 : casamino acids 2 %, fructose 
: %. In each case, the walls isolated from the harvested cells showed an equal sensi- 
tivity to lysozyme (see above) whereas the walls obtained from media I, 2, 3 were 
three times more sensitive to Ft than those obtained from media 4 and 5. I t  must also 
be pointed out that the Micrococcus lysodeikticus cell walls used throughout these 
studies, had the same sensitivity towards lysozyme as has been previously found 4, 
but were more sensitive to the present F:  preparation than would have been expected 
from the experiments recorded two years ago 4. At that time a 50 % turbidity reduction 
was obtained after 12o rain of incubation in presence of IO/xg F:/ml;  this compared 
with 15 rain for a similar reduction in the presence of 2/xg/ml of the present F:  

Biochim. Biophys. Acta, 4 ° (~96o) 473-480 
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preparation. A sample of the first enzymic preparat ion which was stored fo~ t~.'~o y e a s  
in dry  state, exhibited t]~e same act ivi ty on the present preparations of eel} ".~:'.:dls as 
the present F~ preparaiJoN. Therefore, i:]se observed v~ ia t ions  m~. t  be due ~o s(:,zm 
differences in the nadure of the t',vo batches of :I#ice'ococcss iysoda~:],d/ce~s cell v. aiJ,... 

,T)ISCUSSiON 

The splitting of t~e tetia-sacch~}ride (AGA-AMA AGA-A%r,'Y i:,~to t,,~c, m<.,]c~ 
of di-saccharide (AGA. AMA) ])roves tha t  ]ysozyme ]ms an N--acet, ]]mxos.~mglgda:-;,,~ 
action. The same ",ve;~];, }>A readily de tec tab le  actT@~ of ]7, on t]:e tshx-sa/.:e]'~srido 
indicates tha t  this enzymic preparations contains ar~ egg-w]ite ]ysozyme-]U~e N-ace b - 
hexosaminJdase. 

However, ]ysozym~ and ]~-~ polysaccharidase are two differe~t proteins and 
have a different a~n i t y  for the sensitive glycosidic bond colKnT~ed in i]~<: tet~-a- 
saccharide. As previously s~ggested% t]~e di-sacc]mride Js the end-product o" ]} sozyme 
digestion of ~¢cl"ococcus O'sodci/#ic~s ceil walls. O~ ~, the other bar, d, !he ,::nd-}~:odocts 
of the F,  di#estion arc both dJ- and tetra-saccharSdcs, In t]gs ]aLter case, l]~e di- 
saccharide found in tl~e d]alysaNe fraction Js ]3ot formed t:o any signff:.ca~t < ;:l:unt b Z 
further digestio~ of d~e tetra-saccharide, but  'catheT Is 3" the destr~,cik)~s of ~'.. rno~'c 
complex ami]~o sugar c]>_dn of the wal]s. 

The dialysatJe fraction obtained by digestion of ceil wails of .3S./;.;'oc.oc<;'u.: ~y.sc> 
dci/Uice.~s with F~. o~ ]vhoT~vme does not contain any f_rce dJ- o:c tet;-~-:-scd->wides' if 
incubation is stopped as soo~ as a comp]ete clarificador~ of the suspe~:sions ias oc<:un:ed. 
The §rat actJo]~ ip. the di::;solutSo~ of the wa]]s is theR'fore, concerned ~h:h t:he b :u.aka~-~ 
of g]ycosidJc bo]]d ]H~ere, t]n£- ]ar£e soJ~aNe flTa.gme1~ts ]71tom whic]] {]-e ,'.}i- ;tad i:etru.- 
s,~cc]mrides are subseq~ent]y sp]Jt off% 

E¢,z3,~sub ew#,~,~,~-e oJ"FJ~ 

One of the key lbJ<ages in the CONStTuctJoI] o[ t]le bacterial ce]] w;'d] is -,-.',<>>t~.~ial:e<:, 
to be an amidk  ]inkage between the caNsoxy] group of muramic end  and s> sm]m: 
g-roup be]onging to a pe];tide c]mis. This ]-ypothesis was strengthe~ed by t]-..c di::co,, e>.; 
that the transfer of the peptides and nnn:amic acid into the maeromo eeu]ar si:: ueturu 
of the wa]ls Js mediab d by uridJne dip]soap]rote acetv]rran-amJc ,qck] nuc]coi:ides to 
which is ]inked t i ther  an a]anine resi&~e or a sinai] ]~q:-tJde of g]ycinc g]utu:!uic acid 
and alanine s-~°. i t  ce,~ be conc]uded fTom the exp~J-imc~ts perforn~ed "::it}~ t l>  sin;d] 
purified DSP compounds that ]¢s]3 slJ]its the ]h]kage between i:]',e pept~de ;u~.d d]- 
sacclmride residues. As i:hTs action incTeases the positive chargxs of t]i< p~])tide 
residues, it seems xery probab]e that ;rr]~ is an a]nidase acting on !:h.e ]inkdp'_',: 

C]-T~O:H- 
i . . . . . .  ¢ ,  i O 

] i / / / ]{  X x  O]1 
/ \ ~  

~o\ x /,4< 
' i ,  " i 

\ 77'~13 amJdase 
('/-t a- CI{ - (  0 -bTH, pcpl.Jd6 ] 
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The F2B action on intact Micrococcus lysodeikticus cell walls was also examined. 
In terms of turbidity reduction, F2B was certainly less active than lysozyme or F~. 
A concentration of 2o/xg F2B/ml reduced the turbidity of a wall suspension to 50 % 
of its original value after 15o rain. The same turbidity reduction occurred after 
5 and 15 rain with 2/~g of lysozyme and of F~, respectively. The dialysed F2B-digested 
fraction contained some strongly ninhydrin positive materials which were resolved 
into several small peptides and free alanine by two dimensional chromatography. 
These peptides have the same characteristics as the peptide residues obtained after 
F~B action on the purified small DSP complexes. The free alanine must be considered 
as an N-terminal alanine group (previously detected in the intact cell wallsll). The 
dialysable fraction after digestion with F~B enzyme, probably does not contain any 
poly-saccharide material, for no di- or tetra-saccharides could be detected directly 
or after a further incubation of this dialysable fraction with F 1 or lysozyme. Conversely 
the non-dialysable material was rich in MORGAN-ELsoX positive substances from which 
lysozyme and F 1 released both di- and tetra-saceharides. These observations suggest 
that  in the intact walls, no fragments as simple as a di- or tetra-saccharide exist in a 
lateral or terminal position to a peptide chain or between two such peptide chains. 
If the walls have first been treated by  F~, a further incubation of the non-dialysable 

mate r i a l  with F~B enzyme releases some free di- and tetra-saccharides. At the same 
time, the reactivity of the whole mixture to ninhydrin increases, and by paper 
chromatography, the formation of a number of ninhydrin positive substances of low 
molecular weight can be shown. The di- and tetra-saccharides liberated by such 
treatment with F2B enzyme must be regarded as small lateral or terminal branches 
linked to peptide chains which are held together in the intact walls by a complex 
poly-saccharide bridge susceptible to destruction by F 1. 

Streptomyces bacteriolytic enzymes 

The bacteriolytic activities of Streptomyces sp. are due to numerous different 
exo-enzymic systems. The existence of a lysozyme-like enzyme 12-1'~ was previously 
suspected because of the great similarity between the lytic spectrum of some Strepto- 
myces culture filtrates and that  of egg-white lysozyme. The N-acetyl-hexosaminidase 
activity of the F1 preparation confirms this hypothesis but shows, however, that  F ,  
and egg-white lysozyme are two different proteins, each with a particular enzymic 
affinity. Other lysozymes produced by Sarcina sp. 16 and Bacillus spY, is are known, 
but there is insufficient information in the literature to conclude whether they are 
identical to the egg-white lysozyme or to the polysaccharidase F 1. 

Stre~tomyceXes in addition secrete one other bacteriolytic poly-saccharidase, 
isolated by McCARTY 19 and characterized by a lytic spectrum quite different from that  
of lysozyme or of Fx. MCCARTY'S enzyme indeed is inactive on Micrococcus ~,sodeikticus 
but very active on streptococcal cell walls. On these latter walls, F1 carried out only a 
slow and incomplete digestion, reducing the turbidity of a suspension of a trypsin- 
treated group A streptococcal cell walls to 17 % of its original value after 2o h of 
incubation in the presence of 2o/xg enzyme/ml. I t  is likely that  MCCARTY's enzyme is 
different from F 1 and lysozyme not only in its affinity but also in its specificity. We 
have also shown that  some Streptomyces cultures contain at least two enzymes pro- 
ducing lysis of pneumococci 2° and another enzyme 21 producing lysis of streptococci 

Biochim. Biophys. Acla, 40 (196o) 473-48o 
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- - w h i c h  m a y  be ident ica l  to MCCARTV'S poly-sacchar idase .  As yet ,  ~:otbi~;g s k~?ow;, 
a b o u t  the i r  mode  of act ion.  

The expe r imen t s  carr ied  ou t  with the  FaB fract ion in  the  p resen t  s tudies  stro.r~giSz 
suggest  the  exis tence o{ a Slre/)lo,¢©eces amidase  ac t ing  o~ the  mma~>ic  acid pep t ide  
l inkage.  I t  was p rev ious ly  observed  ~ t h a t  the  digest ion of varieties gra~a posi t ive  ceT~ 
walls  b y  S#'e/)¢o~nvces bac te r io ly t i c  p repara t ions ,  ob t a ined  b v  a s imi lar  tee]mique  to 
t h a t  used %r the  p r e p a r a t i o n  of F~ an d  F~B, was accompan ied  by  a release o~: sma.11 
pep t ides  a n d  free a l an ine  and, 'or  g lyc ine  and  tha t  at  }east two c77aere>t enzy ;n ic  
sys tems,  caIled for this  reason ac t ino lysopep t idases  ; and  I I  ~2, were i~v:o!ved Jn tbe.,:e 
p h e n o m e n a .  Of course, l.he FeB anqJdase could expla in  the  iiberat%z-~ o f' these s:~i,:dsydri> 
posi t ive  mater ia l s ,  b u t  ]?~B is inac t ive  o~ Idacilh.~,s m<ga/~erP~m (K-M) ~nd  o~ ~5~a/>/O~7o- 

cocc#s a~,reus ce]] walls. Moreover,  F~B seems u n a b l e  to release the  po]y-saccbar ide  
s t r uc tu r e  from the  purif ied small  c o m p o u n d  D S P P S .  I t  Js therefore possib]e to o:mceive 
the  F~B e n z y m e  as an amidase  with a ve ry  s t r ic t  specif ic i ty  c o n t r d i e d  b y  the  s t rnctm-e 
of the  ne ighbour i~g  poty-sacchar ide  and  pep t ide  chains.  On the  o ther  ba;~d, bedsides 
i ts  po lysacchar idase  ac t iv i ty  on 3STc~'ococc.z~s ~:sodei/#ice~s ceil waiis, j v  ac{ualTy 
releases f rom Baci lh~s  sp.. and  Sta/UUlococc~.~s sp. ceil walls some free aianb~e ;rod s~-r?ai] 
pept ides .  I n  these  circu~nstances,  the  F~ p repa ra t i on  m u s t  be beteroge>~eou~- a n d  m u s t  
con ta in ,  in  add i t ion  to the  poly-sacchar idase ,  one or severa!  "pep t idases  '~, i~ zl~e 
b roades t  sense, speciiScally different  f rom the  F~B a ~ i d a s e .  
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HAVASH~ (Biological Ch e mi s t ry  D e p a r t m e n t ,  U n i v e r s i t y  of I1]inoJs, Chicago) for a 
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t h a n k  .Miss M. La~-.x~:s for her  excel lent  ass is tance.  This  researcl:  v. as perfor1~ed 
d u r i n g  an  a p p o i n t m e n t  suppor ted  b y  the  In ternat iona . ]  Coopera t ion  Ad~nin i s t ra t ion  
u n d e r  the  Vis i t ing  .Rc:;earch ScientJ~:,ts P ro g ram  admimis t ra ted  bs: "d~e Nationa7 
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