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INTRODUCTION 

Knowledge of the protein composit ion of the bacterial  cell is f r agmenta ry ;  
par t icular ly  so with respect to the group A streptococci. SEW~G, SMOLENS AND LACKMAN 1 
have reported the nucleic acid content  of Group A streptococci to vary  from 15 to 25 % 
of the cellular extract.  HEIDI,;LBERGI,;R AND KENDALL ~ as early as 193I isolated a labile 
nueleoprotein  from streptococci. More recently ,%CHACHMAN, PARDEE AN1) ,%TANIER 3 
examined in the ul t racentr i fuge extracts from various genera of bacteria, prepared by  
several extract ion procedures. These workers observed that  the sedimenta t ion behavior  
of components  present in these extracts were similar, irrespective of the manne r  of 
extract ion.  WEIBULL 4 also examined,  in the ultracentrifuge,  extracts  of Bac i l l u s  

m e g a t e r i u m  prepared by  several procedures. WEIBULL found three major  peaks in the 
sedimenta t ion  pa t t e rns  of these extracts. The sedimenta t ion coefficients calculated for 
these three peaks were in agreement  with those reported by ,~CHACHMAN, PARDEE AND 
STANIER a. BERRIDGE AND BRIGGS 5 have shown that  different electrophoretic pa t te rns  
were obta ined from extracts prepared from streptococci belonging to 5 serological groups. 

In  earlier studies in this laboratory it was observed that  cell free extracts  of 
streptococci prepared by  shaking and by sonic oscillation were water-soluble and 
remained so after being dialyzed and dried from the frozen state. The use of such 
extracts in enzymic work by  SLy\DE ~ and in the isolation of antigenic components  of 
the cell by  HAHN AND SLADE 7 made it of interest  to inquire further  into tile chemical 

and physical na ture  of these extracts. 
This  report describes the results of electrophoretic examinat ions  of extracts from 

six serological types of Group A hemolyt ic  streptococci. 

EXPERIMENTAL 
Culture el organisms 

The broth used for the culture of both inoculum ~md cell mass was as follows: 37 g brain heart 
infusion (Difco) was dissolved in 8oo ill[ water and autoclaved, To this was added ~oo ml of solution 
(sterilized by filtration) containing 18 g glucose, 3 g NaCI, 8 g NaHCOa, 1. 5 g Na~HI)O~. The linal 
pH was 7.2-7.5. 

* Supported in part by a contract (NTonr-45oo2) between the Office of Naval Research and 
Northwestern University-. 
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The inoculum was grown for 5 h in io ml broth at 37 ° C and 9 ml used to inoculate 1 liter. 
The flasks were held at 37 ° C for 18 h and the cells harvested by centrifugation. The cell paste was 
washed 3 times with distilled water and suspended in water to a concentration of 3 ° % (wet weight). 

Preparation of extracts: Sonic oscillation 
Cell suspensions (15 2o nil) were treated in a Raytheon 9 kc oscillator for 3 h at plate voltage ~3 o. 

The temperature in the chamber was maintained at 2 '  C by circulation of an alcohol-water solution 
during the process. After t reatment  the solution was centrifuged at 5 ° C for 1/2 h at 2o,ooo g, dialyzed 
against water for [8 h and lyophylized. The non-extractable material was in most cases suspended 
and dried. 

Preparation o/extracts: Shaking 
Cell suspensions (5 ml/cup) were shaken for 3 ° rain with 5 g glass beads* at 5 ° C in a Mickle 

tissue disintegrator**. The preparation was centrifuged ~//,, h at 20,000 g and the supernatant  drawn 
off. The cell debris bead mixture was washed with 2 ml water and re-centrifuged. The wash water 
was combined with the original extract. Total volume was approximately 6 ml. The extract was 
dialyzed i8 h against water and lyophylized. 

Electrophoretic analysis 
Determinations were made in a conventional Tiselius assembly equipped with a Philpot-Svensson 

schlieren optical systemS, 9. The experiments were performed in an all glass cell assembly at 0. 5 C. 
Conductivities were measured at o.o ° C; the mobility values therefore obtain at o.o ° C TM. The con- 
ductivity of the buffer was used for mobility calculations. The values reported were calculated from 
tracings of enlargements of the descending patterns in the usual manner n,l-°. All experiments were 
made in veronal buffer at an ionic strength (/2) equal to o.io and a pH 8.55 _] 0.05. The composition 
and conductivity of this buffer as used in this laboratory has been reported la. Solutions were prepared 
by dissolving 200 mg of the dry cell extract in 15 ml of buffer and dialyzing overnight against buffer. 
AlI patterns shown are photographs of the descending limb of the ceil after i2o minutes under a 
potential gradient of 6. 4 volts cm-7. Ascending patterns are similar but not enantiographic. Patterns 
obtained from non-dialyzed solutions or from solutions dialyzed 72 h were indistinguishable from 
those prepared as indicated above. The solutions were clarified by centrifuging at 1 o,ooo g for ~o rain 
prior to placing them in the cell. A trace of precipitate was usually found. 

RESULTS 

In  Fig .  I a re  s h o w n  t y p i c a l  p a t t e r n s  o b t a i n e d  f rom e x t r a c t s  of four  o r g a n i s m s  

d i f fe r ing  in  sero logica l  t y p e .  In  Fig .  2 a t r a c i n g  of t h e  gene ra l  p a t t e r n  can  be  seen a long  

w i t h  t he  m o b i l i t i e s  of t h e  c o m p o n e n t s  a r b i t r a r i l y  d r a w n  in as shown .  A m i n i m u m  of a t  

l eas t  e l e v e n  c o m p o n e n t s  are  p r e s e n t  in t h e  e x t r a c t .  

T h e  r e s o l u t i o n  is insuf f ic ien t  to  m a k e  w o r t h w h i l e  a ca l cu l a t ion  of r e l a t i v e  com-  

pos i t i on ,  e s p e c i a l l y w h e n n o t h i n g  is k n o w n  a b o u t  t h e  r e f r a c t i v e  i n d i ce s  of t h e  c o m p o n e n t s .  

I n  T a b l e  I are  l i s t ed  t h e  v a r i o u s  o r g a n i s m s  w h i c h  were  e x a m i n e d .  In  T a b l e  I I  t h e  r e l a t i v e  

a m o u n t  of e a c h  c o m p o n e n t  f r o m  e a c h  e x t r a c t  was  c o m p a r e d  w i t h  an  a r b i t r a r i l y  s e l ec t ed  

p a t t e r n  ( f rom s t r a in  H 713, T y p e  4) a n d  i n d i c a t e d  as g r e a t e r  t h a n  ( + )  or less t h a n  ( - - )  

t h i s  s t a n d a r d .  Th i s  is t he  s a m e  p a t t e r n  s h o w n  in Fig .  I b  a n d  t r a c e d  in  Fig .  2. Th i s  p a t t e r n  

was  s e l e c t e d  p r i m i l a r l y  b e c a u s e  i t  was  t h e  on ly  o r g a n i s m  d i s p l a y i n g  a q u a l i t a t i v e  differ-  

ence  in c o m p o s i t i o n .  C o m p o n e n t  2 (Fig. 2) as f o u n d  on ly  in t h i s  o r g a n i s m .  Also 

i n c l u d e d  in t h e  Tab le  I I  a re  t h e  y ie lds  of d r y  e x t r a c t  o b t a i n e d  in each  i n s t a n c e .  

I t  s h o u l d  be  e m p h a s i z e d  t h a t  such  c o m p a r i s o n s  are  va l id  on ly  w h e n  t h e  e x t r a c t  is 

p r e p a r e d  in a s t e r e o t y p e d  m a n n e r .  C h a n g e s  in t h e  d u r a t i o n  of sonic  osc i l la t ion  were  

f o u n d  to  a l t e r  t h e  r e l a t i v e  a m o u n t s  of t h e  va r i o u s  c o m p o n e n t s .  On t h e  o t h e r  h a n d  

s eve ra l  e x t r a c t s  p r e p a r e d  in  an  i d e n t i c a l  f a sh ion  f r o m  t h e  s a m e  c u l t u r e  were  f o u n d  to  

give  r e p r o d u c i b l e  e l e c t r o p h o r e t i c  p a t t e r n s .  

* Dr. V . . \ .  f(XWETT of the Chemical Research I~aboratory, Teddington, Middlesex, England 
kindly gave us the ballotini beads (o.oo3" dia.) used in this investigation. 

** Manufactured by H. Mickle, Hampton, Middlesex, England. 

References p. 353. 



348 I5. L. ~tI-SS, H. I). SL:Vl)]~. VOL. 16 (I955) 

T h e  u l t r a v i o l e t  a b s o r p t i o n  p a t t e r n  g iven  by  a t yp i ca l  e x t r a c t  is shown in Fig.  3. 

T h e  r a t io  of op t ica l  d e n s i t y  r ead ings  at  28o m/x to  26o m/x is a m e a s u r e  of t he  nuc le ic  

ac id  c o n t e n t  of t h e  m i x t u r e .  These  ra t ios  are  l i s t ed  in Tab l e  IT as wel l  as the  nucle ic  ac id  

c o n t e n t  d e t e r m i n e d  i n d e p e n d e n t l y  b y  the  SCHNEII)E~ method~L 

Fig. T. Electrophoretic patterns (descending) of sonic extracts of various type specific streptococci 
after 12o minutes under a potential gradient of 6. 4 volt cm -1 in veronal buffer /* -- o.Io plI 8.6, 
protein concentration 1.3 % by weight, diagonal slit setting 6o '; a. SF 42 (type ~2) ; b. H 713 (type 4) ; 

c. N r9 (type I9); d. Blackmore (type i i) .  

Component 
No. 11 10 9 8 ? 6 .5 4 3 2 i 

-Ux 10 5 13 6 11.2 9..5 B.7 B.O 6_9 6.0 4.7 3.5 1.2 0 

Fig. 2. Tracing of the descending electrophoresis pattern of an extract of i I  713 (type -t) streptococcus 
obtained by sonic oscillation. The arbitrary selection of the eleven components is shown with the 
corresponding mobilities (/~) in pH 8.61~ o. to veronal buffer. Pattern after 120 minutes at ~i.4 volt cm 1, 

I n  Fig.  4 t he  e l e c t ropho re t i c  p a t t e r n  of an  e x t r a c t  p r e p a r e d  by  sonic osc i l la t ion  is 

c o m p a r e d  w i t h  t he  p a t t e r n  of a Mickle ex t r ac t .  These  t w o  e x t r a c t s  were  o b t a i n e d  f rom 
t h e  same  cul ture .  I t  is obv ious  t h a t  a l t h o u g h  the  s a m e  c o m p o n e n t s  a re  p r e sen t  in each  

e x t r a c t  t he  r e l a t i v e  p r o p o r t i o n s  of t he  c o m p o n e n t s  a re  qu i t e  dif ferent .  The  sonic  
osc i l la t ion  m e t h o d  p r o v i d e d  a g r ea t e r  a m o u n t  of soluble  m a t e r i a l  f rom the  same  
o r g a n i s m  when  equa l  a m o u n t s  of cells were  used  for ex t r ac t i on .  On the  o the r  hand ,  the  
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* D e c e a s e d  

T A B L E  I 

SEROLOGICAL TYPE \ N D  S O U R C E  O F  C U L T U R E S  E X A M I N E D  

Culture Type Source Origin o] culture 

R i c h a r d s  3 Dr .  E.  \ ¥ .  T o > D *  P u e r p e r a l  f e v e r  
B l a c k m o r c  1 ~ Dr .  E .  \V. "l'oD~)* S c a r l e t  f e v e r  
1l 713 4 Dr .  E.  \V.  T o l l ) "  - -  

I" "t 2 1 2 Dr .  t';. \V. TODD* S c a r l e t  f e v e r  
S t3 I )  Dr. 1~. I,ANCFFIEI.I) B r o n c h o - l m e U m O l d a  
N ~cl I(~ D r . . \ .  1:. COm:RX S c a r l e t  f e v e r  
T 1 9 i 0 Dr .  JOHN SF~AL T o n s i l l i t i s  
B r9 t 9 Dr .  JOHN SEAL ---  
2S8 4 l" t 9 D r . . \ .  W. WILSON 
I " R N  I 2 Dr .  (1. Iq-. RAMMELKAMP, J r .  G l o m e r u l o n e p h r i t i s  

67°4 
7~ 

40 

!2 

(, 

20 

I , 1 L I I I 
230 250 270 X in m,u 290 

Fig .  3. T h e  u l t r a v i o l e t  e x t i n c t i o n  c u r v e  of  t h e  
e x t r a c t  p r e p a r e d  b y  s o n i c  o s c i l l a t i o n  o f  i~  R N .  
T o t a l  c o n c e n t r a t i o n  o .oo  5 % in  w a t e r .  T h e  o r d i -  
n a t e  is E~% = I /C  l og  t 0 / t  w h e r e  C is t h e  c o n -  
c e n t r a t i o n  in g p e r  I o o  ml .  T t le  a b s c i s s a  is t h e  

w a v e l e n g t h  in m i l l i m i c r o n s .  

AA 
F i g .  4. C o m p a r i s o n  of  t h e  e l e c t r o p h o r e t i c  p a t t e n ? s  
o b t a i n e d  on  e x t r a c t s  of  $ 4 3  ( t y p e  6) p r e p a r e d  
by t w o  d i f f e r e n t  m e t h o d s ;  t o p  p i c t u r e - - - s h a k i n g  
w i t h  b a l l o t i n i  b e a d s ,  l o w e r  p i c t u r e - - s o n i c  osc i l -  
l a t i o n .  T h e  cel ls  u s e d  h e r e  w e r e  o b t a i n e d  f r o m  a 

s i n g l e  c u l t u r e .  

percent nucleic acid in the extract has been found to be somewhat higher when the 
shaking method was employed as can be seen in Table II. 

A total of 15 extracts prepared by sonic oscillation and 4 prepared by shaking were 
analysed. Of the extracts prepared by sonic oscillation, BI 9 was found to contain the 
least amount of nucleic acid (I5 %) and I2RN was found to contain the greatest amount 
(31%). In Fig. 5 the electrophoretic patterns are compared. In Fig. 5a the pattern 
obtained from BI 9 shows a very large amount of component 4 and is low in components 
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F i g .  5. C o m p a r i s o n  o f  e l e c t r o p h o r e t i c  p a t t e r n s  o b t a i n e d  f r o m  (a) 13 i 0  c o n t ~ d n i n g  t 5 % nuc l e i c  ac id  
in t h e  extracL a n d  (b) i2  R N  c o n t a i n i n g  [ " '  3 o n u c l e i c  ac id  in the  e x t r a c t .  B o t h  e x t r a c t s  p r e p a r e d  

b y  s o n i c  o s c i l l a t i o n .  

8, 9, Io. In Fig. 5b the pattern obtained from ~2RN is almost devoid of component 4 
and shows a large amount of component 9 with relatively large amounts of components 
7, 8 and IO. It can be concluded from the above observations that it is unlikely that 
component 4 contains nucleic acid and that components 7, 8, 9 and IO are probably 
nucleoproteins. Component 9 almost certainly is a nucleoprotein. The above conclusion 
is supported by a similar correlation between the nucleic acid content of the extract 
and the electrophorctic pattern in every case examined. The above conclusion is con- 
sistent, furthermore, with the mobilities of the components. 

D I S C U S S I O N  

Examination of the data listed in Table II discloses several things. First, there is the 
remarkable uniformity of tile quantity of component I, irrespective of the percent of 
extractal)le material. Second, component 2 was found only ill the type 4 organism, 
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H7I  3. Third, in instances where the shaking method was used to extract  the organism, 
the percent of nucleic acid in the extract  is greater than in comparable extracts prepared 
by  sonic oscillation. As can be seen in Table II,  in these instances, component I I  was 
correspondingly elevated. Component I I  has the mobili ty of free nucleic acid. However, 
as can be seen in Fig. I ,  2, 4 and 5, the total amount of this component is relatively small. 
Relatively little free nucleic acid is therefore present in these extracts. This does not 
necessarily mean that  there is little free nucleic acid in the cell, however. I t  is possible, 
that  free nucleic acid complexes with other components in the extract  at pH 8.6 in 
/xo.io veronal buffer. Variability in the amount of other components was great, however, 
and the amount of component I I  was quite uniform in all the extracts. Tile former 
interpretation, therefore, is the more likely one. The small amount of free nucleic acid 
present in these extracts is evidence that  no appreciable release of nucleic acid from 
nucleoprotein by the action of nucleases occurred during the (extraction and dialysis 
steps. 

An a t tempt  to correlate low yields of extract with lower percentage of nucleic acid 
in the extract  was unsuccessful. In general, tile type 19 organisms yielded the smallest 
amount of extract. Comparison of the two type 19 organisms, strain 2884F and BIg, 
showed that  although the percent of extract  was nearly the same, the amount of nucleic 
acid in the extract  was entirely different. In this connection in strain $43 which yielded 
a high percent of extract, the percent nucleic acid in the extract  was found to 
be low. 

The salt boundaries were greater than theoretical 15 and in part,  at least, probably 
represent components possessing essentially zero charge at pH 8.6. Similar large 8 and e 
boundaries were present in extracts rnn in acetate buffer at pH 4.7. Large salt boundaries 
were also present in the preparation of BERRIDGE :\ND BRIC;GS a. In view of the large 
amount of carbohydrate present in the bacterial celP 6, it would appear probable that  
the components in these salt boundaries are essentially uncharged polysaccharides. 

The possibility that  extraction by  sonic oscillation may produce changes in the struc- 
ture and state of aggregation of the cellular components can not be overlooked. With 
regard to this possibility it is of interest that  GCHACHMAN, P,~-RDEE, AND STANIER a and 
WEIBULL 4 found that  the sedimentation coefficients of components present in bacterial 
extracts were reproducible irrespective of the method of extraction. The reproducibility 
of the electrophoretic patterns we have obtained in repeat experiments with the same 
organism suggests that  if such changes have occurred they were not random in nature. 
As mentioned above, it was observed that  variation in t ime of sonic oscillation altered 
the relative amounts of certain components. The significance of this observation is not 
immediately apparent.  

Comparison of the eleetrophoretic patterns obtained from sonic extracts with those 
obtained by shaking tends to support the', conclusion that  intramolecular chemical bonds 
were not ruptured by  sonic oscillation. (See Fig. 4.) In this instance, a cell suspension 
was divided into two parts;  one part  was extracted by  sonic oscillation, the other part  
by  the shaking. The yield of water soluble extractables was found to be consistently 
higher from tile oscillation method of extraction. All of the components present in one 
extract, however, were observed in the other extract. The ratio of component 4 to 
components 7, 8, 9 and IO was found always to be greater in the extract prepared from 
the sonic oscillation method. 

I t  would appear that  the sonic oscillation method is the more efficient one for 
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solubilizing component 4. Another possibility, in view of the lower yield of total extract, 
is that  component 4 is rendered insoluble by the shaking method in which case the in- 
soluble portion of component 4 is found in the nonextractables. Irrespective of the 
above interpretation, inasmuch as components with the same mobility were present 
using either method of extraction, it seems probable that  these components represent 
separate and distinct units in the composition of the cell. 

A necessary conclusion is that  different serological types of Group A streptococci 
exhibit fundamental differences in the extractibility of their components or, that  there 
must be quantitat ive differences in composition of the organisms. 

Sonic extracts of four type 19 cultures (NI9, B19, T I  9, 2884 F) were compared. The 
electrophoretic patterns could be distinguished oI1 a quanti tat ive basis, particularly 
with respect to components 5, 6, 7, 8 and 9. Qualitatively each extract gave the same 
pattern.  

I t  seems significant that  again the high percentage of nucleic acid in the extract 
obtained from 2884 F could be correlated with larger amounts of components 7, 8 and q. 
On the other hand, the amount of free nucleic acid (component I I )  was similar in all 
four extracts. 

I t  is of interest that  the mobilities of half of the components in the bacterial extracts 
were greater than those of animal blood serum proteins when compared in the same 
buffer system. The nucleic acid content of the extracts vary from I5-32% and can be 
associated with the components of higher mobility, as mentioned above. I t  is noteworthy 
that  these bacterial proteins were water soluble both before and after lyophilizing. This 
property makes it feasible to prepare and stockpile considerable amounts of such extracts 
in preparation for separation and characterization of the individual components. 
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S U M M A R Y  

i. An e lec t rophore t ic  e x a m i n a t i o n  of w a t e r  soluble  e x t r a c t s  ot six serological  t ypes  of Group A 
hemoly t i c  s t rep tococc i  has  been made.  E x t r a c t s  were p repa red  from aqueous  cell suspensions  by  
(a) sonic osc i l la t ion  and (b) s h a k i n g  wi th  glass spheres  in a Mickle t i ssue  d i s in tegra tor .  

2. The same  c o m p o n e n t s  were found w i t h  bo th  me thods  of ex t rac t ion ,  a l t h o u g h  the  p ropor t ions  
of the  va r ious  componen t s  were different.  The sonic osc i l la t ion  me thod  of ex t r ac t i on  under  the  con- 
d i t ions  used was the  more  efficient. 

3- Compar i son  of the  e lec t rophore t ic  p a t t e r n s  of s ix  serological  t ypes  and  four s t r a i n s  of a s ingle  
t y p e  us ing the  sonic osc i l la t ion  m e t h o d  of e x t r a c t i o n  showed m a r k e d  and  d i s t inc t ive  differences 
in composi t ion .  Dup l i c a t i on  of p a t t e r n s  was  observed  when  a s ingle  s t r a in  was ex t rac ted .  

4. I t  was  conc luded  t h a t  different  serological  t ype  Group A hemoly t i c  s t rep tococci  exh ib i t  
f u n d a m e n t a l  differences in the  e x t r a c t a b i l i t y  of the i r  c o m p o n e n t  pa r t s  and  poss ib ly  ill the i r  quan t i -  
t a t i v e  composi t ion .  

5. Conlponents  wi th  mobi l i t i es  in the  range 7 -~ i "  ~o a cm ~ sec -1 vol t  1 could be associa ted  x~ith 
the nucleic acid con t en t  of the  e x t r a c t  and  are p r o b a b l y  nucleoprote ins .  

References p. 353. 
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R~SUMF. 

i. Des extrai ts  aqueux de six type~ s6rologiques de s t reptocoques  h6molyt iques du groupe A 
ont  6t6 soumis ~ l'61ectrophor6se. Les extrai ts  ont  6td pr6pards h par t i r  de suspensions de cellules 
dans l 'eau (a) par  oscillations soniques et (b) par  agitat ion en pr6sence de billes de verre dans un 
d6sint6grateur de tissu Mickle. 

2. Les m6mes cons t i tuan ts  on t  6% trouv6s quelque soit la m6thode d 'extract ion,  mats dans 
des propor t ions  diffdrentes. La mdthode aux oscillations soniques est la plus efl]cace dans les COla- 
ditions employdes. 

3. La comparaison des d iagrammes d'dlectrophorbse des six types  sdrologiques et de qua t r e  
souches d 'un  m6me type,  extrai ts  par  la mdthode aux oscillations soniques, rdv~le des ditf6rences 
profondes et spdcifiques de composition. Lea diagranlmes obtenus  avec une seule souche sont  
reproductibles.  

4. On peut  en conclure que diff6rents types  sdrologiques de s t reptocoques  h6molytiques du 
groupe 3, prdsenteut  des diff6renees fondanle.ntales dans l 'extractibili td de leurs cons t i tuants  et 
peut-6tre dans leur composi t ion quant i ta t ive .  

5. Les cons t i tuants  dont  les mobilit6s sont  comprises entre 7 et 1 t. lO ~ cm 2 sec 1 volt-.~ penvent  
dtre associ6s avec la fraction nucldique des extrai ts  et sont  p robab lement  des nucl6oprot6ines. 

Z U SA MME N FA SSUNG 

1. F,s wurden die wasserlOslichen Ex t r ak t e  yon sechs serologischen Typeu der httmolytischen 
Streptococcen 'Gruppe  A' elektrophoretisch untersucht .  Die Ex t rak te  wurden aus wtissrigen Zell- 
suspensionen hergestellt  (a) duTch Beschallung und (b) duTch Schiittehl mit  Glaskugeln in eiuem 
Mickle GewebezerstOrer. 

2. Es wurde mit  beiden Ex t r ak t ionsme thoden  dieselben Komponen ten  gefunden, obwohl die 
Propor t ionen der verschiedenen Komponen ten  variierten. Die Beschal lungsmethode der Ex t rak t ion  
war  unter  den benutz ten  Bedingungen wirksamer.  

3. \Venn mit  der Beschal lungsmethode ext rahier t  worden war, zeigte der Vergleich der elektro- 
phoret ischen Banden von sechs serologischen Typen und von vier St i immen desselben Typus  
nlarkante  und unterscheidbare  Differenzen in der Zusammense tzung.  Doch wurden  die gleichen 
Banden erhalten,  wenn ein einziger Stature ext rahier t  worden war. 

4. Es wird geschlossen, dass jede verschieden serologische Type der h~tmolytischen Streptococcen 
'Gruppe A' fundamenta le  Differenzen zeigt in der Ext rah ie rbarke i t  seiner Tei lkomponenten und 
(damit) m6glicherweise seiner quan t i t a t iven  Zusammensetzung.  

5- K o m p o n e n t e n  init Beweglichkeiten im Bereich yon 7 bis i i  . i o  5 cm 2 sec- lVol t -~ konnten  
in Verbindung gebracht  werden mit  der im E x t r a k t  enthal tenen Nukleins~iure und sind wahrscheinlich 
Nukleoproteine.  
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