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Affinity chromatography of Euglena: A novel means of sorting phytoplankton species 

D. C. S w e e n e y l  

Department of Ecology, Ethology and Evolution, The Vivarium, University o/Illinois, Champaign (Illinois 61820, USA), 
21 March 1977 

Summary. E u g l e n a  species can  be se lect ively  b o u n d  to n y l o n  us ing  an  E. gracilis s t r a i n  Z an t i s e rum.  Th i s  a f f in i ty  
c h r o m a t o g r a p h y  p rocedure  isolates l iv ing  cells and  is genus-specif ic .  

P h y t o p l a n k t o n  ecology, in c o n t r a s t  w i t h  t e r re s t r i a l  
ecology, r a r e ly  inc ludes  t he  physio logica l  ana lys i s  of 
i n d i v i d u a l  species in  s i tu  2. A t e c h n i q u e  is needed  to 
isola te  monospec i f ic  f r ac t ions  of l iv ing  algae f rom a 
p l a n k t o n  sample  so as to  p e r m i t  b iochemica l  ana lys i s  of 
i n d i v i d u a l  species. The  u t i l i za t ion  of a f f in i ty  c h r o m a t o g -  
r a p h y  in cell so r t ing  a suggests  t h a t  th i s  b iological ly  
specific t e c h n i q u e  m i g h t  be  a d a p t e d  to sepa ra te  a g iven  
p h y t o p l a n k t o n  species f rom the  d iverse  p a r t i c u l a t e  
m a t t e r  p r e s e n t  in  p l a n k t o n  samples .  To examine  w h e t h e r  
t h i s  immuno log i ca l  t e c h n i q u e  can  specif ical ly isolate  a n  
algal  species, t he  fol lowing p rocedure  was developed,  
us ing  E u g l e n a  gracilis.  
E. gracil is  s t r a i n  Z was cu l tu red  axen ica l ly  4 a n d  a t o t a l  
of 50 m g  (dry wt)  of e i t he r  l iv ing or 0 .2% formal in - f ixed  
cells were i n j ec t ed  i.m. in to  r a b b i t s  ove r  a 6-week-period.  
S e r u m  was i n a c t i v a t e d  a t  56~ for 30 m i n  a n d  s tored  
frozen.  Sera  g e n e r a t e d  aga in s t  e i the r  t he  l iv ing or  fo rma-  
l in-f ixed cells immobi l i zed  E u g l e n a  a t  d i lu t ions  of 
1/600 to  1/,000; t he  cells shed  the i r  f lagella and  a s s u med  
a n  immobi le ,  spher ica l  shape  5, b u t  a f te r  2 h t h e y  re- 
g e n e r a t e d  t he  f lage l lum and  rega ined  n o r m a l  ac t iv i ty .  
I n  order  to  use a n t i - E u g l e n a  se rum for  a f f in i ty  c h r o m a t o g -  
r a p h y  i so la t ion  of Eug lena ,  a double  a n t i b o d y  m e t h o d  was 
employed .  A n t i - r a b b i t  IgG (Cappel Labora to r i e s ,  Down-  
ing ton ,  PA) was c o v a l e n t l y  l inked  to 1 cm discs of fine 
n y l o n  screen (Nitex,  62 ~m mesh) fol lowing the  p rocedure  
of I n m a n  a n d  H o r n b y 6 ;  24 screen discs were i n c u b a t e d  
w i t h  2.8 m g  of p ro t e in  a n d  t he  screens were s to red  frbzen.  
E u g l e n a  samples  c o n t a i n i n g  1-2 >( 10 e cells were suspended  
in 1.0 ml  of a 1/10 d i lu t ion  of a n t i - E u g l e n a  s e r u m  in 
physio logica l  buf fe red  saline,  p H  7.5 (PBS) and  i n c u b a t e d  

a t  25~ for 1 h. The  cells were t h e n  washed  in P B S  
us ing  a 0.45 ~m m e m b r a n e  fil ter,  r e suspended ,  a n d  
0.25 ml  c o n t a i n i n g  2 4 • 10 ~ cells was  g e n t l y  p i p e t t e d  
on to an  a n t i b o d y - c o a t e d  screen disc in 0.75 ml  of ]~BS 
in a depress ion  slide. Af te r  30 rain  i n cu b a t i o n ,  t h e  screens 
were gen t ly  ag i t a t ed  to  displace u n b o u n d  cells. As a 
control ,  cells were i n c u b a t e d  w i t h  r a b b i t  sera  t a k e n  pr io r  
to  i m m u n i z a t i o n  an d  s imi la r ly  appl ied  to  a n t i - r a b b i t  
I g G - t r e a t e d  screen discs. 
Microscopic inspec t ion  of the  screens  revea led  m a n y  
a n t i s e r u m - t r e a t e d  E u g l e n a  cells b o u n d  to  t h e  n y l o n  
(figure), b u t  none  of t h e  con t ro l  cells were a t t a c h e d .  The  
f i rmness  of t h e  b i n d i n g  va r i ed ;  some cells could be  
d e t a c h e d  b y  s h ak i n g  a n d  o thers  r e m a i n e d  b o u n d  a f t e r  
severa l  t r ans fe r s  of t h e  discs f rom one depress ion  well  to  
ano the r .  The  p e r c e n t a g e  of a n t i s e r u m - t r e a t e d  cells 
r e t a ined  on  t h e  screens r a n g e d  f rom 30 to  70% a n d  the  
h ighe r  va lues  were ach i eved  b y  r educ ing  t h e  f low ra te  
w i t h  which  cells were appl ied  to t h e  screens.  Af te r  1 h, 
m a n y  of t h e  cells h a d  re leased t h e m s e l v e s  f rom t h e  screen 
surface  an d  were s w i m m i n g  normal ly .  
To t e s t  t h e  specif ici ty  of b ind ing ,  E. gracil is  s t r a in  Z was 
added  to  va r ious  m i x t u r e s  of cu l t u r ed  algae an d  field- 
col lected p l a n k t o n  wh ich  were t h e n  t r e a t e d  w i t h  an t i -  
E u g l e n a  s e rum a n d  processed as above .  These  samples  
inc luded  Scenedesmus ,  Ank i s t rodesmus ,  P e d i a s t r u m ,  
Clos ter ium,  Chlorel la- l ike organisms,  A n a b a e n a ,  Synedra ,  
a n d  misce l laneous  d ia toms .  In  al l  cases, E u g l e n a  was 
specif ical ly r e m o v e d  f rom t h e  m i x t u r e s  an d  no  o t h e r  cells 
or p a r t i c u l a t e  m a t t e r  were b o u n d  to the  screens.  I t  is 
n o t e w o r t h y  t h a t  de t r i tus ,  i nc lud ing  de t r i t u s  f rom 
E u g l e n a  cul tures ,  was  n o t  r e t a ined  on  t h e  a n t i b o d y -  
coa ted  screens.  Tes t ing  t h e  specif ic i ty  of th i s  m e t h o d  wi th -  
in  t h e  euglenoid  f lagel la tes  r evea led  t h a t  t h e  a n t i s e r u m  
is genus-specif ic  a n d  t h a t  sero typic  differences  are no t  
a p p a r e n t  b e t w een  s t r a in s  of E. gracilis.  The  a n t i s e r u m  
deve loped  aga ins t  E. gracil is  s t r a i n  Z al lowed a f f in i ty  
c h r o m a t o g r a p h y  of 5 s t r a in s  of E. gracil is  (2 Z s t r a ins  
f rom d i f fe ren t  cul tures ,  E. gracil is  var .  baci l lar ius ,  E. 
gracilis Klebs,  an d  E. gracil is  i so la ted  f rom a n  aqua r ium) ,  
E. vir idis ,  E. deses a n d  E. acus. In  con t r a s t ,  P h a c u s  
p leuronectes ,  P. l ong icauda  a n d  T r a c h e l o m o n a s  sp. 
were n o t  b o u n d  to  t h e  screens us ing  t h e  a n t i - E u g l e n a  
s e r u m .  

Since l iv ing E u g l en a  cells are se lec t ively  b o u n d  b y  th i s  
t e c h n i q u e  an d  o the r  organisms,  de t r i t u s  an d  inorgan ic  
par t ic les  are excluded,  a f f in i ty  c h r o m a t o g r a p h y  offers 
a means  of f r a c t i o n a t i n g  p l a n k t o n  samples  in to  t a x o n o -  
mica l ly  def ined subsamples .  This  p rocedure  should  al low 
a physiological  ana lys i s  of i nd iv idua l  p h y t o p l a n k t o n  
species u n d e r  n a t u r a l  condi t ions .  

Antiserum-treated Euglena gracilis attached to nylon screen, follow- 
ing affinity chromatography. Screen mesh diameter averages 40 [zm. 
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