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Biopsies f rom 40 pa t i en t s  wi th  cystic f ibrosis and  f rom 
normal  controls  have  been compared  in th is  s tudy,  using 
h is tochemica l  m e t h o d s  and  85SO~ incorpora t ion  (auto- 
radiography)  for examin ing  mucus  p roduc t ion ;  however ,  
no cons is ten t  differences were demons t ra t ed .  An exhaus t ive  
h is tochemica l  examina t i on  of rectal  mucus  likewise has  
failed to reveal  any  chemical  abno rma l i t y  in cyst ic  
fibrosis mucus  ~. 

The po ten t ia l  of th is  m e t h o d  for inves t iga t ing  a va r i e ty  
of o ther  p rob lems  appears  to  be considerable,  and  a t  
p resen t  it  is being used for s tudy ing  the  toxic effects  of 
gluten digests  on duodenal  and rectal  biopsies f rom 
pa t i en t s  wi th  t r ea t ed  coeliac diseaseL 

Zusamn.zen/ass~tnr Bei der  zvs t ischen Pankreas f ib rose  
ist eine abnorme  Sch le imabsonderung  vorhanden .  Bei der  

e infachen R e k t u m m u c o s a b i o p s i e  s ind keine s icheren Be- 
funde  zu erheben.  Vv'ichtige Ver~inderungen wurden  je- 
doch  an der Duodena lmucosa  mi t  Hilfe einer  Organziich-  
t u n g s m e t h o d e  festgestel l t .  
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Crystallization and Properties of L-Asparaginase from Escherichia coli 

EC II  L-asparaginase f rom E. coli 1 is crysta l l izable  
f rom f rac t iona ted  cell extracts"-. Favourab le  condi t ions  
for crysta l l izat ion are p ro te in  concen t ra t ions  of 3 -5%,  
low ionic s t r eng th  of buffer  solution, p H  ranging from 
5.0-6.5 and cold room tempera tu re .  E t h a n o l  is slowly 
added  unti l  a s l ight  t u rb id i t y  becomes apparen t ,  which  is 
immedia te ly  r emoved  by  centr i fugat ion.  Crysta l l izat ion 
then  s ta r t s  and is comple ted  after  several  hours.  The 
yield of crystal l ine L-asparaginase is abou t  80% of the  
s ta r t ing  material .  Cations such as Mg, Ca, Sr, Ba, Zn and 
Co are not  necessary fur crystal l izat ion,  which even s ta r t s  
in the  presence of E1)TA. Rholnbs  originate at  pH 6.5, 
whereas a t  pH 5.0 s lender  rods are formed (Figures 1 and  
2). This p h e n o m e n o n  is to be expla ined by  a favoured  
growth  of one d imens ion  at  pH 0.5. \Vhen crys ta l l iza t ion  
is performed,  s t a r t ing  wi th  a r a the r  impure  material ,  the  
con tamina t ing  prote ins  which migra te  in PAA-gel  electro- 
phoresxs faster  towards  the  anode than  L-asparaginasc,  
remain in the  s u p e r n a t a n t  (Figure 3). The specific ac t iv i ty  
of 301) I U / m g  is reached by  repea ted  crys ta l l iza t ion 
(Figure 4, sample  1). 

Pur i f ied  L-asparaginase gradual ly  loses up to 90% of 
enzyme  ac t iv i ty  on exposure  to 37 ~ for several  days.  
However ,  the  inac t iva ted  p ro d u c t  is as easily crystal l ized 
as the  enzyme,  f rom which it has  or iginated.  The loss of 
ac t iv i ty  is r ep resen ted  in PAA-gel  e lectrophoresis  by  a 
sp l i t t ing  into 3-4 c o m p o n e n t s  of minu te  higher  mobi l i ty  
t h a n  the  act ive enzyme which  exhib i t s  a single c o m p o n e n t  
only (Figure 4). In  the  u l t racent r i fuge  the  Schlieren pa t -  
t e rns  of two 37~ t r ea t ed  samples  are ent i re ly  homo-  
genons. Sed imen ta t ion  cons tan t s  S~0,,, are ident ical  w i th  
S~0,~, of the act ive enzyme (Table). 

The molccular  weight  of L-asparaginase,  inac t iva ted  
at  37 ~C, was de t e rmined  f rom equi l ibr ium sed imen ta t ion  
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Fig. 1. Rhombs of crystallized L-asparaginase 
from E. coll. Conditions are: 4.8% protein in 
t).0252ll sodium phosphate, pH 6.5; addition 
of approx. 20 ~ v/v ethanol at 4~C. l,eft: 
fast cry>tallization within 3 rain. Right: slow 
crystallization with 24 h. The scale applies to 
both exposures. 
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Fig. 2. Rods of crystallized L-asparaginase 
from E. coll. Conditions are: 4.8% protein 
in 0.025M sodium acetate, pH 5.0; addition 
of approx. 17% v/v ethanol at 4~ Left: 
fast crystallization within 5 min. Right: slow 
crystallization within 24 h. The scale applies 
to both exposures. 

Preparations of Specific activity S~o,u , at pH 6.8 
L-asparaginase (IU/mg) SVEDBERG units ~ 

Fig. 3. Purification of L-asparaginase by crystallization represented 
by PAA-gel electrophoresis, pH 8.5, 10 V/cm, 3 h. (1) Starting 
material, 80 IU/mg. (2) Crystallized L-asparaginase, 170 IU/mg. 
(3) Supernatant.  

Fig. 4. Inactivation of L-asparaginase at elevated temperature re- 
presented by PAA-gel electrophoresis, pH 8.5, 10 V/tin, 3 h. 
(1) Twice recrystallized preparation, 300 II3/ing. (2) Sample fronl 1, 
kept at 37 ~ for 10 days, 70 IU/ing. 
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Fig. 5. Molecular weight of L-asparaginase determined by multi- 
channel equilibriuln sedimentation runs according to YPHANTIS 5. 
The sample, inactivated at 37 ~ has a specific activity of 30 IU/mg. 
du = 0.184, v = 0.73, as found by the method of SCHACHMAN 6, 
dc 
�9169 Values of molecular weight from sedimentation in buffer, 

3 o pH 6.8 . e - - e ,  With addition of 1 Yo sucrose. Lines are drawn accord- 
ing to calculation y = A + Bx with application of the nfinimum 
square of the error. 

Purified by crystallization 270 7.5 

Kept 3 days at 37 ~ 150 7.4 
then recrystallized 

Kept 15 days at 37 ~ 30 7.5 
then recrystallized 

a n a l y s i s  ( F i g u r e  5). I t  is f a i r l y  c o n s t a n t  w i t h i n  t h e  r a n g e  
of  c o n c e n t r a t i o n  m e a s u r e d .  I n  p l a i n  b u f f e r  no  i n c r e a s e  is 
o b s e r v e d  as  r e p o r t e d  b y  WI~ELAN 4. 

C r y s t a l l i z a t i o n  of  L - a s p a r a g i n a s e  is a p p l i c a b l e  fo r  i t s  
p u r i f i c a t i o n  a r r i v i n g  a t  h i g h  spec i f i c  a c t i v i t y .  Care  m u s t  
be  t a k e n  to  a v o i d  t h e  k i n d  of  i n a c t i v a t i o n  w h i c h  w a s  
d e m o n s t r a t e d  b y  e x p o s u r e  t o  e l e v a t e d  t e m p e r a t u r e ,  s i n c e  
t h e  i n a c t i v a t e d  p r o d u c t  e x h i b i t s  p h y s i c a l  p r o p e r t i e s  v e r y  
s i m i l a r  t o  t h o s e  of  t h e  f u l l y  a c t i v e  e n z y m e .  I t  is a s s u m e d  
t h a t  t h e  p u r i f i c a t i o n  of p a r t i a l l y  i n a c t i v a t e d  e n z y n l e  b y  
c h r o m a t o g r a p h y  p r o c e d u r e s  w o u l d  n o t  be  s u c c e s s t u l  
e i t h e r L  

Z u s a m m e n [ a s s u n g .  L - A s p a r a g i n a s e  a u s  E.  coli i s t  b e i  
h o h e r  P r o t e i n k o n z e n t r a t i o n  z w i s c h e n  p H  5,0 u n d  6,5 u n d  
g e r i n g e r  I o n e n s t ~ r k e  d u r c h  Z u g a b e  y o n  ~ t h a n o l  in  d e r  
K ~ l t e  l e i c h t  k r i s t a l l i s i e r b a r .  Be i  p H  5,0 u n d  p H  6,5 e n t -  
s t e h e n  u n t e r s c h i e d l i c h e  K r i s t a l l f o r m e n .  D a s  d u r c h  K r i -  
s t a l l i s a t i o n  g e r e i n i g t e  E n z y m  15,sst s i ch  be i  e r h 6 h t e r  
T e m p e r a t u r  i n a k t i v i e r e n ,  w o b e i  d a s  P r o d u k t  de r  I n a k t i -  
v i e r u n g  e b e n s o  k r i s t a l l i s i e r t  w e r d e n  k a n n .  E s  ze ig t  d a s  
g l e i che  V e r h a l t e n  in  de r  U 1 t r a z e n t r i f u g e  wie  d a s  a k t i v e  
E n z y m .  
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