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TA]3LE I 

GLYCOLIC ACID CONTENT OF FRACTIONS ISOLATI~D FROM HOG PANi2RI~AS 

Gl3,colic acid N-G!ycoh,lsialic acid Glycolic acid determined by 
(%) (%) the procedure of 

KLENK AND UHL2ENBRUCK 6. 
Lyophilized material  14.o 60 
Frac t ion  A 14.6 62 The results  are given as percentages 
Frac t ion  ]3 15.o 64 of the sialic acid content  determined 

by  the resorcinol reaction. 

Since the yield of the  sialic acids was  ra ther  low, enr ichment  of one type  of sialic acid m u s t  be 
considered. However ,  the liberation of the two sialic acids wen t  parallel, as judged from the paper-  
par t i t ion  chromatograms ,  and during the crystal l ization of the  sialic acids, no significant change 
in the rat io of the two sialic acids occurred (see Table I). 

The present  resul ts  indicate t ha t  the mucoids of the secretory glands in the hog have a much 
higher  percentage of N-glycolylsialic acid t h a n  the glycoproteins of the serum-prote in  type.  The 
percentage of the glycolyl-containing sialic acid was  lower in the pancreas  than  in the submaxi l la ry  
gland. The pancreas  secretion is, however,  more  serous, and the mucoid concentra t ion is ra ther  low 
in compar ison  wi th  t h a t  in the  submaxi l la ry  gland. As the a m o u n t  of glycoproteins of the se rum 
type  p robab ly  is the same in the  two organs,  a lower glycolyl content  in the sialic acids of hog 
pancreas  is to be expeceed if the hypothes is  is valid. 

SVEN-OVE PETTERSSON 
Department o[ Medical Biochemistry, University o; Gothenburg, RAMON SIVERTSSON 

Gothenburg (Sweden) STELLAN SJOGREN 
EARS SVENNERHOLM 

1 G. ]3LIX, E. LINDBERG, L. ODIN AND I. \¥ERNEI~, Acta Soc. Med. Upsaliensis, 6I (I956) i. 
2 E. MARTINSSON, A. RAAL AND L. SVENNERHOLM, Acta Chem. Scand., I I  (I957) I6O 4. 
8 E. MARTINSSON, A. RAAL AND L. SVENNERHOLM, (in preparat ion) .  
4 A. MARTINSSON, A. RAAL AND L. SVENNERHOLM, Biochim. Biophys..4eta, 23 (I957) 652. 
s L. SVENNERHOLM, Biochim. Biophys. Acla, 24 (I957) 6o4. 

E. KLENK AND G. UHLENBRUCK, Z. physiol. Chem., 3o7 (1957) 266. 
L. SVENNERHOLM et al,, unpubl ished results.  

Received Feb rua ry  5th, 195S 

An effect of drying the isolated cell walls of Streptococcus faecalis 
and a Pseudomonas species 

Ext rac t ion  of acetone-dried bacterial  cells with cold 5 % TCA~ is a method in general use for 
obta ining prepara t ions  of surface polysaccharides and related complexes. In an invest igation to be 
reported elsewhere, cytoplasmic const i tuents  of Streptococcus [aecalis (N.C.T.C. No. 6782 ) and a 
species of Pseudomonas (described previously t) were being examined in TCA ext rac ts  of acetone 
powders  and it became necessary to learn whether  or not any  cell-wall components  might  appear  
in the extracts .  I t  seemed probable  tha t  a surface material ,  analogous to the so-called " 0 "  sonlatic 
ant igen of other  Gram-negat ive  bacteria,  was being removed f rom the Pseudomomls but  the s train 
of S. /aecalis was not  known to produce any  such component .  In  the Gram-negat ive  bacteria the 
relat ionship between the surface polysaccharides and the s t ruc tura l  components  of the rigid cell 
wall is uncer ta in  and the effect of TCA on the isolated ceil walls of both  Gram-negat ive  and Gram- 
posit ive bacter ia  has not  been investigated.  

('ell walls were prepared f rom s ta t ionary-phase  cells by  Mickle disintegrat ion 2 followed by 
t rypt ic  digestion, washing and, where applicable, freeze-drying. ('ell-wall prepara t ions  (I5-5o nlg) 
were ext rac ted  overnight  at  3 ° with T( ' : \  (5 % w]v, 20 ml) or water  (2o nil) and centrifuged oft. 
TCA-extracted cell walls were washed once with cold 5 °o TCA (20 ml), 3 t imes with water  and 
freeze-dried. \Vater-extracted cell walls were washed once with cold water  (20 ml) and freeze- 
dried. Monosaccharide cons t i tuents  of the various prepara t ions  were detected after  hvdroh 's i s  
for 2 h at IOO ° with 2 N tl( ' l  by paper  chromatograt~hy in lmtan 1-o1 acetic acid-water ,  b : t : 2  
and lmtan-t-()l e thanol -water ,  5 :1 :4  (top layer) and reaction with p-anisidine hydrochloride or 

* Abbrevia t ions  used are ; I1.\ P, a, e-dia min<~pinlclic acid ; l )N l'-, 2,4-dmitrophcnyl-  ; I:1 )N 1~, 
i-fluoro-2,4-dinitrobenzene ; TCA, trichloroacetic acid. 
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aniline phthala te .  Amino acids and amino sugars  were detected after  hydrolysis  for 16 h at  lO5 ° 
wi th  6 N HC1 by 2~dimensional p a p e r ' c h r o m a t o g r a p h y  in pyr id ine-water ,  4 : I followed by  bu tan -  
1-d-ace t ic  acid-water ,  6 :1 :2  and  react ion wi th  ninhydrin.  D A P  was detected 3 specifically by  
paper  c h r o m a t o g r a p h y  in m e t h a n o l - w a t e r - I o  N HCl-pyridine,  16o : 35 : 5 : 2o. N- terminal  amino 
acids were detected as their  D N P - c o m p o u n d s  after  reaction wi th  FDNB*. 

Table I gives resul ts  obta ined  wi th  TCA bu t  it was also found tha t  cold wate r  removed up  
to io % of the weight  of the  dried cell walls in a form which had similar qual i ta t ive composit ion of 
amino acids, amino sugars  and monosacchar ides  to the TCA extracts .  The N-terminal  amino acids 
in wa te r  ext rac ts  were not  determined. Differences, possibly in lipid composition, between the two 
types  of ex t rac t  of the Pseudomonas cell walls m a y  be inferred f rom the  fact t ha t  removal  of the 
TCA with  e ther  f rom the TCA ext rac t  caused the lat ter  to  become turbid.  The wate r  ex t rac t  was 
faintly opalescent.  

I t  has been suggested t ha t  the  amino acids other  t h a n  the  major  cell-wall components  of 
Gram-posi t ive  bacter ia  might  be derived f rom cytoplasmic mater ia l  which remains  in close associa- 
t ion wi th  the cell-wall p repara t ions  5. To some extent ,  the results  of extract ing dried cell walls wi th  
TCA suppor t  this belief. Such t r e a t m e n t  does not  al ter  basic qual i ta t ive composi t ion bu t  chromato-  
g rams  of the hydrolysed residues of some prepara t ions  of S./aecalis gave wi th  n inhydr in  no trace 
of any  subs tance  o ther  t han  the two amino sugars  and three main  amino acids. The failure of TCA 
to effect complete removal  of the  t race amino acids in every case remains  unexplained bu t  might  
be due, in part ,  to  var ia t ions  in pu r i ty  of the  different cell-wall prepara t ions .  I t  is p robab ly  also 
t rue  t ha t  con tamina t ing  mater ia l  is removed f rom the Pseudomonas cell wall (the residue is l ighter 
in colour t han  the un t rea ted  cell wall) bu t  the ex ten t  to which this  occurs is difficult to assess 
because of the greater  n u m b e r  of amino acids present.  Similarly it is difficult to decide whe the r  
the high p ropor t ion  of N- terminal  glycine in the TCA ext rac t  of the Pseudomonas cell wall was  
derived f rom the  wall itself or f rom con tamina t ing  material .  I t  is of some interest  t ha t  no D A P  
was  detected in any  of the Pseudomonas extracts .  

If  the  cell walls were not  dried before t rea tment ,  nei ther  water  nor  TCA had any  appreciable 
effect. If, on the  other  hand,  the washed residues were again freeze-dried, fur ther  t r ea tmen t  with 
ei ther solvent  removed more material .  H o w  m a n y  t imes this  process can be repeated has  not  been 
ascertained.  I t  would seem, therefore,  t ha t  some of the changes occurring on drying the cell wall are 
irreversible, a t  least over  relatively shor t  periods after rewetting.  I t  is possible t h a t  hydrogen-bond 
rea r rangement  which occurs on drying together  with changes in less specific bonding forces expose 
to solvent act ion sites which were inaccessible while the cell wall was fully hydrated.  Differences in 
drying condit ions migh t  account  in pa r t  for differences in yield and apparen t  composi t ion of the 
TCA ext rac ts  noted in Table I and it  does not  follow tha t  any  material  ext rac ted  in this  way  f rom 
acetone-dried cells will necessarily be the same as tha t  obtained f rom freeze-dried cell-wall prepara-  
tions. Materials broadly  resembling those described in Table I, however,  have been found in TCA 
ex t rac t s  of acetone-dried cells of bo th  organisms.  
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Preliminary Notes 

On the biosynthesis of heine and hemeproteins in liver cell 
The synthes is  of heme in the immatu re  or nucleated red cell has been studied extensively by  
SHEMIN, RIMINGTON and o ther  workers ,  wi th  the result  t ha t  the mechan i sm of porphyr in  bio- 
synthes is  is now known.  The biosynthes is  of the t issue hemeprote ins  which play an impor t an t  
role in the respira t ion of aerobic cells, has been studied less extensively. THEORELL et al. 1 purified 
various hemeprote ins  f rom different organs after  in t raper i tonal  injection of radioactive iron into 
the guinea pig and studied the rate  of its incorporation.  DRABKIN ~ observed the incorporat ion of 
14C-labelled glycine into cy tochrome c by  liver slice. These au thors  concluded tha t  heine synthesis  
occurred in the individual aerobic cells. 


