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A SIMPLE METHOD TO OPTIMIZE ELUTION 
FROM AFFINITY CHROMATOGRAPHY 

Mordechai Weiss and Zemach Eisenstein 
Department of Medicine 

The Chaim Sheba Medical Center 
Tel-Hashomer 52 621 

and 
Sackler School of Medicine 

Tel-Aviv University 
Tel-Aviv, Israel 

ABSTRACT 

A rapid and convenient screening method to optimize e l u t i o n  
fran a f f i n i t y  chranatography is described. An h u n o a f f i n i t y  
system enploying antibody bound human t h y r o g l o b u l  i n  (hTg) 
s e r v e d  as a m o d e l .  Anti-hTg was complexed t o  p o l y s t y r e n e  
microplates adsorbed hTg. Imnune c a n p l e x  ( IC)  d i s s o c i a t i o n  
and e l u t i o n  of antigen by various agents was determined by 
enzyme l i n k e d  imnunosorbent a s s a y  (ELISA). The method 
prmits simultaneous mmitoring of residual  an t igenic i ty  and 
of poss ib le  desorption of antigen f ran  its s o l i d  support. 

INTRODUCTION 

Aff in i ty  chranatography is a widely used pur i f ica t ion  

method i n  which a s o l i d  phase c o v a l e n t l y  bound l i g a n d  o r  
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2816 WEISS AND EISENSTEIN 

acceptor  is used  t o  t r a p  t h e  complementary compound of 

interest .  Subsequently, an eluent  is applied t o  dissociate  

the canplex and so lub i l i ze  tha t  canpound (1). 

In order  t o  select t h e  appropr i a t e  e l u e n t  f o r  any 

p a r t i c u l a r  system, s e v e r a l  d i s s o c i a t i n g  s o l u t i o n s  a r e  

usua l ly  screened for both the efficiency of dissociation and 

t h e  p o s s i b l e  damage incurred t o  t h e  components of t he  

canplex. This may involve many successive chranatqraphies  

followed by analyses of these components (2). 

In t h i s  r epor t  w e  d e s c r i b e  a rapid and convenient  

method t o  monitor and optimize e lu t ion  conditions which has 

t h e  advantage of s imultaneous assessment of r e s i d u a l  

jmnunogenicity. As a m d e l  ws  used an imunoaff ini ty  system 

of hTg-anti- hTg. 

MATERIALS AND METHODS - 
Purification and Labelling of hTq 

hTg was extracted fran a pool of nodular thyroid glands 

obtained a t  surgery  and p u r i f i e d  by a modi f ica t ion  of 

p r e v i o u s l y  descr ibed  methods (3,4). B r i e f l y ,  t h e  15,000 g 

supernate of the tissue hanogenate in PBS was sa l t ed  out by 

45% (NH4)2S04 and ge l  f i l t e r e d  through Sepharose 4B CL and 

Sephacryl 5200 (Phamacia, Sweden). hTg migrated as  the  main 

p ro te in  peak of t h e  f i r s t  and i n  t h e  void volume of t he  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
5
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



ELUTION OPTIMIZATION SCREENING METHOD 2817 

second c o l m .  The  f i n a l  product migrated as a single p a k  

i n  both c e l l u l o s e  n i t r a t e  e lectrophoresis  and SDS-PAGE (5). 

125-I-hTg w i t h  s p e c i f i c  a c t i v i t y  of 8.5 Ci/g was a l s o  

prepared (6) .  

Preparation and Quant i ta t ion of I m n o b i l i z e d  hTg-anti- 
hTg Imnune Canp lex  (IC) 

hTg m s  c o v a l e n t l y  linked to CN3r act ivated Sephrose 4B 

beads or adsorbed t o  polystyrene microtiter p l a t e s  in  wl l s  

of 0.3 m l  (Nunc, Denmark). Conjugat ion t o  Sepharose was 

c a r r i e d  o u t  a c c o r d i n g  t o  manufacturer ' s  i n s t r u c t i o n s .  

Adsorption to polystyrene was achieved by incubat im with 10 

ng/ml hTg i n  0.05M carbonate  b u f f e r  pH 9.6 a t  4OC for  18h. 

E x c e s s  hTg was washed t h r i c e  with 0.05% Tween-20 in  PBS. 

The f o l l o w i n g  protocol was adopted a f t e r  preliminary 

experiments: hTg inmobilized by e i t h e r  methcd was incubated 

i n  t r i p l i c a t e  a t  4OC o v e r  n i g h t  w i t h  1 ~ 1 0 0 0  d i l u t i o n  i n  

Tween-PBS of normal human serum o r  serum obta ined  from a 

p a t i e n t  w i t h  Hashimoto's t h y r o i d i t i s  c o n t a i n i n g  1:64,000 

t i t r e  o f  anti-Tg a n t i b o d i e s  (Fuj irebio, Japan). Incubat ion  

was followed by three  Ween-PBS washings. IC formation was 

quant i f ied by ELISA using a 1  k a l  i n e  phosphatase conjugated 

g o a t  anti-human IgG a n t i b o d y  i n  1:1,000 d i l u t i o n .  Enzyme 

a c t i v i t y  was m e a s u r e d  a s  O.D. 4 0 5  a f t e r  a d d i n g  

paranj.tropheny1 phosphate (Sigma). The non s p c i f  ic binding 

of normal human serun was always subtracted. 
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2818 WEISS AND EISENSTEIN 

Dissociation of hTg-anti-hTq I C  

The f o l l o w i n g  a g e n t s  were t e s t e d  f o r  p o t e n t i a l  

dissociating a c t i v i t y  a t  recarmended concentrations: Citrate 

bu f fe r  0.2M pH 2.2, MgC12 7M, a c e t i c  ac id  0.5N and K I  4M 

(7,8,9,10). S i n c e  such agents  could  p o s s i b l y  a f f e c t  t h e  

binding of hTg t o  the so l id  phase or a l ter  its ant igenici ty  

r e n d e r i n g  t h e  ELISA i n v a l i d ,  t h e  fo l lowing  c o n t r o l  

experjments were always performed: Inmobilized s t a b l e  or 125- 

I l abe l l ed  hTg =re incubated i n  t r i p l i c a t e  with or without 

t h e  d i s s o c i a n t  fo r  l h  a t  rom temperature and washed. The 

r e s i d u a l  r a d i o a c t i v i t y  was counted while the residual hTg 

ant igenici ty  was assessed by the ELISR IC dissociation by 

t h e  var ious  agents  was eva lua ted  by t h e  ELISA fo l lowing  

exposure of 1 h a t  room tanperature and three washings. 

RESULTS 

I m b i  li zed hTg-anti-hTq 

Sepharose was e f f i c i e n t  a s  a s o l i d  phase suppor t  for 

hTg t h a t  interacted in  a dose dependent manner with the anti- 

Tg serum as assayed by the ELISA. However, the non specific 

binding measured in the presence of normal human serm was 

s u b s t a n t i a l  and up t o  50% i n  undi lu ted  serum. This was 

probably due t o  non s p e c i f i c  t rapping by Sepharose of t h e  

goat  anti-human IgG antibody. W e  abandoned, t he re fo re ,  

further use  of the Sepharose a d  turned to  the polystyrene 
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ELUTION OPTIMIZATION SCREENING METHOD 2819 

wells i n  which the non s p c i f i c  binding m s  less than 25%. A 

t y p i c a l  d i l u t i o n  curve is shown i n  Fig. 1. 

Selection of Dissociant 

R e s u l t s  of a typ ica l  expr iment  are shown in  T a b l e  1. 

A l l  agents displayed a marginal effect on e i t h e r  the binding 

of hTg to polystyrene or on its ant igenici ty ,  except f o r  KI. 

However, t h e  d e g r e e  o f  d i s s o c i a t i o n  of hTg-anti-hTg IC by 

t h e  v a r i o u s  a g n e t s ,  e a c h  a t  t h e  recommended s i n g l e  

c o n c e n t r a t i o n ,  was markedly v a r i a l b e .  Acetic a c i d  was t h e  

0 
n 
0 

0 1 2 3 4 

LOG ANTISERUM DILUTION 

FIGURE 1 

Dilut ion Curve of hTg-anti-hTg IC Formation on Polystyrene 
Support as Measured by ELISR 
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2820 WEISS AND EISENSTEIN 

Characteristics of Various Dissociants 

hTg Residual hTg Residual hTg-anti-hTg 
Dissociant binding antigenicity dissociation 

(% 1 ( % I  (% 1 

Citrate buffer 95 
0.2N pH 2.2 

MgCl 7M 97 

Acetic acid 96 
0.5N 

KI 4M 78 

93 53 

95 4 

108 76 

97 13 

most efficient agnet exerting 76% dissociation and was, 

theref ore, selected for further character i zat ion. 

IC Dissociation by Acetic Acid 

Dissociation by acetic acid was dose depndent reaching 

a plateau of 95% at 1N concentration (Fig. 2). This highly 

efficient dissociation was achieved with a negligible effect 

on hTg adsorption to the polystyrene or on hTg antigenicity 

(Table 2). 

DISCUSSION 

The current practice in selecting the optimal eluent 

for imnunoaffinity chranatqraphy may involve the testing of 

many solutions (1). The monitoring of eluent efficiency in 
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ELUTION OPTIMIZATION SCREENING METHOD 

TABLE 2 

Effect of Acetic Acid on Polystyrene Bound hTg. 

Concentration Residual Residual 
(N) binding (%) antigenicity (%) 

0.25 

0.5 

0.1 

2.0 

95 

98 

93 

97 

111 

92 

110 

95 

282 1 

100 1 - 
I ~ 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

ACmIC ACID (N) 

FIGURE 2 

I 

Dose Response Dissociation of hTg-anti-hTg IC by Acetic Acid. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
5
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



2822 WEISS AND EISENSTEIN 

standard chranatqraphy (e.g. column chranatqraphy) renders 

the procedure laborious and t i m e  consuming (2). 

The method presented  h e r e  is r a p i d ,  convenient  and 

economical. I t  involves  IC generation in imnobilized form on 

microplates e n a b l i n g  t h e  moni tor ing  of d i s s o c i a t i o n  by 

ELISA. This microtiter method a 1  lows simultaneous screening 

of s e v e r a l  agents and, moreover, t h e  res idua l  i m u n q e n i c i t y  

is r e a d i l y  evaluated. 

To demonstrate the f e a s i b i l i t y  of the method, hTg-anti- 

hTg I C  s e r v e d  a s  a m o d e l  i n  which e l u t i n g  c o n d i t i o n s  were 

optimized. The f i r s t  s t e p  i n v o l v e d  the  s c r e e n i n g  of 

p o t e n t i a l  s o l u t i o n s  fo l lowed by dose t i t r a t i o n  of t h e  

s e l e c t e d  e l u e n t  to  be used  i n  s t a n d a r d  i m u n o a f f i n i t y  

systems. The r e s i d u a l  f u n c t i o n  of t h e  a n t i g e n  r a t h e r  than 

t h e  an t ibody was t e s t e d  i n  t h i s  study. T e s t i n g  t h e  l a t t e r  

could e a s i l y  be accanplished in  a reverse  fashion by using a 

s o l i d  phase bound antibcdy. 

Our method is probably appl icable  not on ly  to ICs, but  

t o  other  l igand s y s t e m  as w e l l ,  including receptors (111, 

enzymes (12) and l e c t i n s  (13). 
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