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A ce l l - f r ee  ex t rac t  f r o m  Escher i ch ia  coli 020:K4 and M-17 was f rac t ionated  on columns with 
Sephadex G-150 or  G-200, yielding two f rac t ions  (peaks). The f i r s t  f rac t ion  contained mos t  
of the ca rbohydra te s  of the or iginal  ex t rac t ,  together  with prote in  and p o s s e s s e d  immunode-  
p r e s s i v e  act ivi ty  r e la t ive  to antibody product ion in mice  against  xenogeneic e ry th rocy tes .  
The second f rac t ion  contained prote in  and more  nucleic acids than the f i r s t  f ract ion;  it did 
not p o s s e s s  immunodepres s ive  act ivi ty.  It was concluded f r o m  these  expe r imen t s  that the 
immunodepress ive  substance  local ized in the cy top!asm of E. coli  is a m a c r o m o l e c u l a r  c o m -  
plex composed  of prote in  and ca rbohydra tes .  

P rev ious  invest igat ions [1-3] have shown that a c e l l - f r e e  ex t r ac t  (cytoplasmic fraction) f r o m  
E scher lch ia  coli 04:K12 inhibits humora l  antibody production against  typhoid VI-antigen and against  
sheep ' s  e ry th rocy te s  and a lso  immuni ty  against  al logeneic skin g ra f t s  in mice .  This p a p e r  d e s c r i b e s  the 
isolation of an immunodepres s ive  substance f rom bac ter ia l  ex t rac t  and i ts  chemical  c h a r a c t e r i s t i c s .  

E X P E R I M E N T A L  

The bac te r ia l  ex t rac t ,  an or iginal  unpurif ied p repa ra t ion ,  was obtained f rom nonpathogenic s t r a ins  of 
E. coli 0 2 0 : K 4  or  M-17 by the methods desc r ibed  p rev ious ly  [1]. Strain 020:K4 was grown on m e a t - p e p -  
to-he agar  (pH 7.2-7.4) in f l asks ,  while s t ra in  M-17 was grown in nutr ient  broth with aera t ion  in bo i le r s .  Ex-  
t r a c t s  were  thus p r e p a r e d  f r o m  both aga r  and broth cul tures .  In the l a t t e r  case  l a rge  quantit ies of ex t rac t  
could be made without the need for  a l a rge  s e r i e s  of exper iments .  

The liquid ex t r ac t s  were  s te r i l i zed  by f i l t ra t ion through Chamber land  candles  and the f i l t ra te  was 
f rac t ionated  on a column with Sephadex G-200 or  G-150. Columns measu r ing  90 • 3 cm were  used and elu-  
tion was ca r r i ed  out with dis t i l led wa te r  (pH 7.0). Samples  of 3-4 ml  were  col lected and tes ted  spec t ro -  
pho tomet r ica l ly  at 230,260,  and 280 nm.  Glucose and rhamnose  were  de te rmined  in the original  p r e p a r a -  
tion and in the f rac t ions  by Di sche ' s  method [4] and pro te in  was es t imated  by L o w r y ' s  method.  Expe r i -  
ments  were  c a r r i e d  out on B A L B / C  mice  or  on (CBA • C57BL/6) F 1 hybr ids  immunized by in t raper i tonea l  
injection of sheep ' s  e ry th rocy t e s  (0.5 ml  of a 20% suspension of e ry th rocy te s  to each animal) .  The original  
p repa ra t ion  and the f rac t ions  were  injected in t raper i tonea l ly  into the an imals  in a dose of 2 mg dry  weight 
pe r  mouse  24 h before  immunizat ion.  

The s tate  of immunological  r eac t iv i ty  of the exper imenta l  an imals  was es t imated  f r o m  the blood 
hemolysin  level .  
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Fig. 1. Results of fractionation of bacterial extract on column with Sephadex G-200. 
Extinction at 260 nm; 2) extinction at 280 nm; 3) extinction at 230 nm; 4) fractions of 
eluate with immunodepressive activity. Rate of elution 20-36 ml/h. 

F i g .  2 .  R e s u l t s  of  f r a e t i o n a t i o n  o f  b a c t e r i a l  e x t r a c t  o n  c o l u m n  w i t h  S e p h a d e x  G - 1 5 0 .  

R a t e  of  e l u t i o n  50 m l / h .  L e g e n d  a s  in  F i g .  1. 

1) 

T A B L E  1. I m m u n o d e p r e s s i v e  E f f e c t  o f  F r a c t i o n s  O b t a i n e d  b y  

F i l t r a t i o n  o f  E x t r a c t  f r o m  E .  c o l i  on  C o l u m n  w i t h  S c p h a d e x  G - 2 0 0  
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IBALB/C mice. 
2Mice not treated with extract. 

EXPERIMENTAL RESULTS 

During gel-filtration on a column with Sephadex G-200 the extract was eluted as two peaks (Table I). 
R was concluded from the results of spectrophotometry at 230 nm and of estimation of glucose and rham- 
nose that most of the carbohydrates wer~ concentrated in the fractions of the first peak. The spectrophoto- 
metric tests at 260 and 280 nm showed that a protein was present in the fractions of both peaks, while the 
content of nucleic acids was greater in the fractions of the second than of the first peak. The presence of 
protein also was confirmed by Lowry's method. 

Tests of the immunodepressive activity of the various samples obtained by gel-filtration showed that 
such activity was clearly present in the fractions of the first peak. The fractions of the second peak either 
had no immunodepressive activity or (in some experiments) they stimulated hemolysin production slightly. 

Similar results were obtained in the study of extracts obtained from the agar and broth cultures. 

The results of gel-filtration of extract from E. coli on a column with Sephadex G-200 and the study 
of the immunodepressive activity of the fractions are given in Fig. i; titers of hemolysins in mice treated 
with the fractions are given in Table i. 

In the next series of experiments gel filtration of the extracts was carried out on a column with Seph- 
adex G-150. Under these conditions clearer separation of the extract into two peaks was obtained than on 
the column with Sephadex G-200. The results of gel-filtration of the extract of E. coli on a column with 
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Sephadex G-150 are given in Fig. 2. In this case also the immunodepressive activity was mainly found in 
the fractions of the first peak, which contained more carbohydrates than the fractions of the second peak. 

The experiments thus showed that the immunodepressive substance localized in the cytoplasm of 
E. eoli is a maeromoleeular complex consisting of protein and carbohydrates. 

1o 
2. 
3. 
4. 
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