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INTRODUCTION 

The oligosaccharide samples obtained from the wall of Corynebacterium Diphtheriae 
were prepared by  Dr HOLDSWORTH (previous paper). Material prepared by  the picric 
acid and also by the barium hydroxide route was studied but  the quant i ty  available 
was always small, particularly of the former. 

Electrophoretic and diffusion experiments were carried out in a Michaelis buffer at 
pH 8 and ionic strength of 0.2 in which sodium chloride contributed o.13 of the ionic 
strength. The preparation and advantages of this buffer have been described by 
WIEDEMANN 1. The apparatus  used was a modified TISELIUS 2 apparatus  with PHILPOT- 
SVENSSON ~ optical system supplied by  Adam Hilger, Ltd. (London). 

ELECTROPHORESIS 

Dialysis before electrophoresis was impossible because of the low molecular weight 
of the material. Donnan effects were, however, negligible since the picric acid material  
was uncharged and also the main component  of the bar ium hydroxide preparation.  
Furthermore,  the material  was dissolved directly in the buffer (ionic strength 0.2) to 
give solutions never greater than 1%. All electrophoretic runs were performed at 0.5 ° C 
at 2.92 volts/cm and a heat dissipation below o.15 wat ts /cm 3. 

The oligosaccharide prepared by the picric acid procedure gave a single boundary 
immobile over periods up to 5 ½  hours. No other component could be detected under 
these conditions. Zero electrophorefic mobility was expected from the chemical evidence 
(previous paper). 

One sample of the oligosaccharide prepared by  the bar ium hydroxide route was 
examined under similar conditions. Two peaks were observed in the electrophoretic 
pattern,  one s tat ionary component  accounting for most of the material, but, in addition, 
a component  with a mobility of - -  5.20" IO -~ cm 2 volt -1 sec -1 accounted for IO% of the 
total  refractive area. 
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DIFFUSION 

The use of the TISELIUS apparatus for the determination of diffusion coefficients 
has been described by LONGSWORTH 4, 5. The water bath was maintained at 20 ° ~ o.oi ° C 
and stirred by a pump remotely situated to eliminate vibration. Boundaries were dis- 
placed into the cell more slowly than the o.I cm/min limit advocated by BYWATER AND 
JOHNSON 6. A preliminary run on 1% sucrose solution gave results for the diffusion coef- 
ficient, corrected to pure water as solvent at 20 ° C, of D~* ° ~ 4.53 and 4.6I" lO -6 cm 2 
sec -1. This is in reasonable agreement with accepted values. Furthermore, the sucrose 
Schlieren peaks coincided with theoretical gaussian distributions and justified the use of 
the optical system for these measurements in the absence of the more usual Lamm scale or 
interferometric technique. The inclined wire method was used in these runs  (SVENSSoNT). 

Only one diffusion run was possible on the picric acid oligosaccharide due to lack of 
material, but a duplicate result was obtained from the two limbs of the Tiselius cell oil 
a 0.8% solution. The result was calcu- 
lated by the area-maximum height 
method and, after applying a viscosity 
correction for the buffer, gave values 
of D~02° = 2.84 and 2.80. Io-%m2sec -1. 
Figure 3 shows a typical Schlieren peak 
compared with the theoretical gaussian 
distribution. Close agreement between 
the two curves, particularly important 
at the maximum ordinate, indicates 
that  the sample was monodisperse. Any 
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Fig. 3- Diffusion of Oligosaccharide (prepared via 
picric acid) after 14,97o seconds. Circles are points  

on the theoret ical  Gaussian curve. 

inorganic matter which may have been present 
(see below) was not detected. 

Diffusion studies on impure materials are not generally satisfactory, but the barium 
hydroxide oligosaecharide was studied in an attempt to obtain additional information. 
Since the eleetrophoretic evidence indicated two components in a sample of this oligo- 
saccharide the curves obtained of concentration gradient against cell co-ordinate were 
solved by the methods described by NEURATH s. Two diffusion runs were carried out on 
two different batches of the oligosaccharide. One preparation gave a major component 
with D ~ 2.5" lO -6 cm~sec -1 containing about 20% of a component with D ~ 1. 4. Io -6 
cm2sec -1. The other sample was apparently purer and mainly contained a component 
with D m 3.3" IO-*cm2sec-1 and a small amount of another component which was just 
sufficient to prevent curves being precisely Gaussian. Of necessity, such solutions are 
very approximate even if the material is strictly a two-component system. However, 
the results are suggestive and indicate that the major component of the barium hydrox- 
ide oligosaccharide may possibly be identified with the picric acid oligosaccharide as 
claimed by Dr HOLDSWORTH. 

ESTIMATION OF THE MOLECULAR WEIGHT 

The low molecular weight of these materials was first indicated by the loss of a 
sample during dialysis prior to electrophoresis. 

An attempt was made to determine the molecular weight of the picric acid oligo- 
saceharide by cryoscopic methods using water as the solvent. An unexpectedly low 
value for the molecular weight was traced, by conductivity measurements, to an im- 
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p u r i t y  wh ich  was  p r o b a b l y  h y d r o c h l o r i c  ac id  used  in t h e  pu r i f i ca t i on  of  t h e  m a t e r i a l .  

T w o  f u r t h e r  r e c ry s t a l l i s a t i ons  f r o m  a lcoho l  r e d u c e d  t h e  c o n d u c t i n g  i m p u r i t y  ( ca lcu la ted  
as HC1) f r o m  2 %  to  0 . 5 %  t h u s  ru l ing  o u t  t h e  poss ib i l i t y  of  t h e  c o n d u c t i v i t y  ar i s ing  

f r o m  an  ion i sab le  g r o u p  in  t h e  o l igosacchar ide .  T h e  m a t e r i a l ,  a l r e a d y  meagre ,  d w i n d l e d  
a t  e a c h  c rys t a l l i s a t i on ,  b u t  t h e  m o l e c u l a r  w e i g h t  d e t e r m i n a t i o n s  e x t r a p o l a t e d  to  a v a l u e  

of a p p r o x i m a t e l y  ILOO. 
S c a r c i t y  of m a t e r i a l  p r e v e n t e d  t h e  d e t e r m i n a t i o n  of t h e  p a r t i a l  specif ic  v o l u m e  a n d  

t h e  d e t e r m i n a t i o n  of a m a x i m u m  poss ib le  v a l u e  for  t h e  m o l e c u l a r  w e i g h t  as desc r ibed  
b y  PEDERSEN AND SYNGE 9. I n s t e a d ,  a s e m i - e m p i r i c a l  m e t h o d  was  used  desc r ibed  by  
POLSON AND VAN DER REYDEN 1°. T h e s e  worke r s  f o u n d  t h a t  for  a mo lecu l e  of " c o m p a c t  

f o r m "  t h e  m o l e c u l a r  w e i g h t  is r e l a t e d  to  t h e  d i f fus ion coeff ic ient  b y  t h e  f o r m u l a  - -  

a b c 

where  a = 2.74" 10-5, b ~ 1 .65 .10  -5, a n d  c = 17.00" 10 -5. T h e  e q u a t i o n  appea r s  to  be  
va l i d  o v e r  a wide  r a n g e  of m o l e c u l a r  we igh t s  f r o m  w a t e r  to  A f r i c a n  horse  s ickness  v i rus .  
I f  i t  ho lds  in t h e  p r e s e n t  case  a di f fus ion coeff ic ient  of 2 .82 .10  --6 cm2.sec -1 co r r e sponds  

to  a m o l e c u l a r  w e i g h t  of 1220. T h i s  f igure  wi l l  be  in e r ro r  if  shape  a n d  h y d r a t i o n  a re  

n o t  " n o r m a l "  for  t h i s  o l igosaccha r ide .  
A l t h o u g h  these  v a l u e s  for t h e  m o l e c u l a r  w e i g h t  can  o n l y  be  a p p r o x i m a t e  t h e y  fal l  

i n t o  l ine  w i t h  t h e  e n d - g r o u p  t i t r a t i o n  d a t a  a n d  c h r o m a t o g r a p h i c  e v i d e n c e  of  D r  
HOLDSWORTH. A m u l t i p l e  of t h e  m i n i m u m  m o l e c u l a r  w e i g h t  e x p e c t e d  on  t h e  c h r o m a t o -  
g r a p h i c  ana ly se s  seems  i m p r o b a b l e .  

SUMMARY 
A sample of an oligosaccharide prepared from the cell wall of C. diphtheriae was electrophoreti- 

cally pure and had zero mobility. Its diffusion coefficient was 2.82. io -e cm2/sec corresponding to 
a molecular weight of approximately 122o. 

Another sample prepared by a different method appeared to be similar but less pure. 

R~SUM]~ 
Une pr6paration d'un oligosaccharide obtenu ~ partir  de la paroi cellulaire de C. diphtheriae 

6tait 61eetrophor6tiquement pure et avait  une mobilit6 nulle. Son coefficient de diffusion 6tait de 
2.82. io 6 cm2/sec, ce qui correspond ~ un poids mol6culaire d'approximativement 122o. 

Une autre pr6paration obtenue par une m6thode diff4rente s'est r6v616e semblable mais moins 
pure. 

ZUSAMMENFASSUNG 
Ein Oligosaccharid-Pr~iparat aus tier Zellwand yon C. diphtheriae war elektrophoretisch rein 

und seine Mobilit~it war null. Sein Diffusionskoeffizient war 2.82- lO -6 cm2/Sek, was einem Molekular- 
gewicht yon ungefiihr 122o entspricht. 

Ein anderes Pr~iparat, alas mit Hilfe einer anderen Methode hergestellt war, erwies sich als 
dem ersten ~ihnlich, jedoch weniger rein. 
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