
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 16 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Immunoassay and Immunochemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597271

An Improved Preparation of Antibody-Coated Polystyrene Beads for
Sandwich Enzyme Immunoassay
Eiji Ishikawaa; Yoshitaka Hamaguchia; Masayoshi Imagawaa; Mitsuo Inadab; Hiroo Imurab; Nobuhiko
Nakazawac; Hiroshi Ogawa Daiichic

a Department of Biochemistry, Medical College of Miyazaki, Kiyotake, Miyazaki, Japan b Second
Division, Department of Medicine, Kyoto University School of Medicine, Kyoto, Japan c Radioisotope
Labs. Ltd., Tokyo, Japan

To cite this Article Ishikawa, Eiji , Hamaguchi, Yoshitaka , Imagawa, Masayoshi , Inada, Mitsuo , Imura, Hiroo ,
Nakazawa, Nobuhiko and Daiichi, Hiroshi Ogawa(1980) 'An Improved Preparation of Antibody-Coated Polystyrene
Beads for Sandwich Enzyme Immunoassay', Journal of Immunoassay and Immunochemistry, 1: 3, 385 — 398
To link to this Article: DOI: 10.1080/01971528008058479
URL: http://dx.doi.org/10.1080/01971528008058479

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597271
http://dx.doi.org/10.1080/01971528008058479
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF IMMUNOASSAY, 1 (3 ) ,  385-398 (1980) 
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ABSTRACT 

An improved p r e p a r a t i o n  of ant ibody-coated p o l y s t y r e n e  beads 
f o r  sandwich enzyme immunoassay of human t h y r o i d - s t i m u l a t i n g  
hormone (TSH) was desc r ibed .  Rabbi t  anti-TSH IgG was p u r i f i e d  by 
e l u t i n g  a t  pH 2.5 from a TSH-Sepharose column, d i l u t e d  3 o r  9 f o l d  
wi th  normal r a b b i t  IgG and used f o r  c o a t i n g  p o l y s t y r e n e  beads by 
p h y s i c a l  a d s o r p t i o n .  I n  a sandwich enzyme inmunoassay of TSH 
us ing  r a b b i t  (anti-TSH) Fab'-8-D-galactosidase c o n j u g a t e ,  B-D- 
g a l a c t o s i d a s e  a c t i v i t i e s  s p e c i f i c a l l y  bound t o  t h u s  p repa red  
po lys ty rene  beads in t h e  p re sence  of TSH was 2.8-6.3 f o l d  h i g h e r  
t han  those  bound t o  p o l y s t y r e n e  beads coa ted  w i t h  anti-TSH IgG 
be fo re  p u r i f i c a t i o n .  A similar e f f e c t  was observed when g u i n e a  
p i g  an t i -po rk  i n s u l i n  IgG, r a b b i t  (anti-human IgE) IgG and g o a t  
(anti-human IgE) IgG were t r e a t e d  a t  pH 2.5. Th i s  improvement 
may be based on a confo rma t iona l  change of Fc in IgG molecu le  
which w a s  caused by t h e  t r ea tmen t  a t  pH 2.5. Other  sandwich 
immunoassays such as f luo ro -  and radio-immunoassays may a l s o  be 
improved in t h e  same way. (KEY WORDS: Sandwich enzyme immunoassay, 
TSH, i n s u l i n )  
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INTRODUCTION 

ISHIKAWA ET AL. 

We developed a method fo r  the  conjugation of antibodies with 

enzymes by u t i l i z i n g  the reac t ion  between t h i o l  and maleimide 

groups (1, 2 ) .  and the u s e  of antibody-B-D-galactosidase conju- 

ga tes  prepared by t h i s  method allowed development of sandwich 

enzyme immunoassays with attomole s e n s i t i v i t i e s  fo r  macromolecular 

antigens such a s  o rn i th ine  6-aminotransferase from rat l i v e r  ( 3 ) .  

human thyroglobulin ( 4 ) .  h e p a t i t i s  B sur face  antigen (5) and human 

f e r r i t i n  ( 6 ) .  However, other antigens including TSH, i n su l in ,  

IgE and a-fetoprotein have been assayed only a t  femtomole leve ls .  

The s e n s i t i v i t y  of sandwich enzyme immunoassay is limted by 

several  f ac to r s  ( 3 ) .  One of them is the  completeness of antigen 

binding to  antibody-coated so l id  phase. Another i s  the binding 

ef f ic iency  of enzyme-antibody conjugates. This paper descr ibes  

an improved preparation of antibody-coated polystyrene beads t o  

provide e f f i c i e n t  binding of antigens and subsequently of enzyme- 

antibody conjugates. 

MATERIALS AND METHODS 

Antigens and Antisera 

Human TSH was obtained from Calbiochem-Behring Corp., La 

Jo l l a .  Pork i n su l in  w a s  obtained from Novo Indus t r i  A/S,  

Copenhagen (Actrapid, 40 U/ml). Ornithine &-minot ransferase  was 

prepared from r a t  l i v e r  a s  described previously (7 ) .  
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SANDWICH ENZYME IMMUNOASSAY 30 7 

Anti-TSH was raised in rabbits by giving 3 subcutaneous 

injections of human TSH (150 ug on the first day and 100 pg each 

on the 45th and 75th days) in 1 ml of saline emulsified with 1 ml 

of complete Freund's adjuvant. Blood was collected 10 days after 

the last injection. Guinea pig anti-pork insulin serum was 

obtained from Miles Laboratories, Inc., Kankakee. One p1 of the 

anti-insulin serum could bind 0.85 mU of pork insulin. Anti- 

ornithine 6-aminotransferase was raised in rabbits as described 

previously (7). 

Preparation of IgG, F(ab')2 and Fab'-6-D-Galactosidase Conjugates 

IgG and F(ab') were prepared by fractionation with Na SO 
2 2 4  

and chromatography on a diethylaminoethyl cellulose column ( 3 ) .  

Fab'-8-D-galactosidase conjugates were prepared using N,N'-o- 

phenylenedimaleimide (1). The amount of conjugates was expressed 

as units of 6-D-galactosidase activity, and one unit of the enzyme 

activity was defined as that which released 1 pole of 4-methyl- 

umbelliferone per min when assayed with 1 x 10 

feryl-6-D-galactoside at 3OoC ( 7 ) .  

-4 M 4-methylumbelli- 

Purification of Anti-TSH 

Rabbit anti-human TSH serum (18 ml) was fractionated by 50 % 

(NH4)2S04 saturation. The precipitate was washed with 33 % 

saturated (NH~)~SO~ solution and dissolved in 0.01 M sodium 

phosphate buffer, pH 7.4 containing 0.15 M NaC1. Anti-TSH 
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388 ISHIKAWA ET AL. 

adsorbed on a human TSH-Sepharose 4B column (1.0 x 5.0 cm) was 

eluted with 0.1 M KC1 containing 0.008 N HC1, pH 2.3-2.5. The 

eluate was neutralized with 0.5 M glycine-NaOH buffer, pH 9.0. 

Human TSH-Sepharose 4B was prepared by coupling 300 pg of 

TSH to 1 g of CNBr-activated Sepharose 4B (Pharmacia Fine 

Chemicals AB, Uppsala) following Pharmacia's instruction. 

Treatment of Antibody IgG at pH 2 . 5  

IgG solutions (1-10 mg/ml) were diluted with 0.1 M glycine- 

HC1 buffer, pH 2.5 containing 1 M NaC1, adjusted to pH 2.5 with 

0.1 N HC1, allowed to stand at room temperature for 10 min and 

finally adjusted to pH 7.3-7.4 with 0.5 M Trls-HC1 buffer, pH 8.0. 

Preparation of Antibody IgG-Coated Polystyrene Beads 

Polystyrene beads (3.2 mm in diameter, Precision Plastic Ball 

Co., Chicago) were coated with IgG by physical adsorption (3). 

The concentration of IgG used for coating was about 100 pg/ml. 

Sandwich Enzyme Immunoassay 

One antibody-coated polystyrene bead per assay tube was 

incubated with antigen in 0.15 ml of buffer, washed twice with 

buffer, incubated with Fab'-B-D-galactosidase conjugates in 

0.15 ml of buffer, washed twice with buffer and subjected to 

B-D-galactosidase assay ( 3 ) .  Incubation was performed with 
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SANDWICH ENZYME IMMUNOASSAY 389 

a n t i g e n s  f o r  4 h a t  37'C p l u s  1 5  h a t  4OC and w i t h  c o n j u g a t e s  f o r  

4 ( f o r  i n s u l i n )  o r  6 ( f o r  o t h e r  a n t i g e n s )  h a t  37'C. The amount 

of con juga te  used was 2000 U u n i t s  p e r  tube excep t  f o r  o r n i t h i n e  

6-aminotransferase where 1700 w n i t s  pe r  t ube  w a s  used. The 

b u f f e r  used was 0.01 M sodium phosphate  b u f f e r ,  pH 7.0 c o n t a i n i n g  

3 '  
0.1 M N a C 1 ,  1 mM MgCl2, 0.1 % bovine serum albumin and 0.1 X N a N  

In most experiments ,  i ncuba t ion  media which con ta ined  a n t i -  

gens were s u b j e c t e d  t o  sandwich enzyme immunoassay ( t h e  f i r s t  

a s s a y ) ,  and, a f t e r  removing ant ibody-coated p o l y s t y r e n e  beads used 

i n  t h e  f i r s t  a s s a y ,  t h e  remaining s o l u t i o n  w a s  a g a i n  s u b j e c t e d  t o  

sandwich enzyme immunoassay ( t h e  second a s say )  t o  d e f i n e  t h e  

amount of a n t i g e n  remaining unbound a f t e r  exposure t o  ant ibody-  

coa ted  p o l y s t y r e n e  beads in t h e  f i r s t  a s s a y  (7) .  

C a l c u l a t i o n  of [?-D-Galactosidase A c t i v i t y  and t h e  Amount of  

Conjugates  S p e c i f i c a l l y  Bound 

B -D-Galactosidase a c t i v i t y  s p e c i f i c a l l y  bound b u n i t s )  was 

c a l c u l a t e d  by s u b t r a c t i n g  t h e  enzyme a c t i v i t y  n o n s p e c i f i c a l l y  

bound i n  t h e  absence of a n t i g e n s  ( t h e  background) from t h e  enzyme 

a c t i v i t y  bound i n  t h e  p re sence  of a n t i g e n s ,  and d i v i d e d  by 

53 Uunits  t o  c a l c u l a t e  t h e  amount of c o n j u g a t e s  s p e c i f i c a l l y  bound 

(fmoles) ,  assuming t h a t  t h e  c o n j u g a t e s  bound showed t h e  same 

a c t v i t y  as t h e i r  f r e e  forms (7) .  
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RESULTS 

ISHIKAWA ET AL. 

Ef fec t  of P u r i f i c a t i o n  of Anti-TSH IgG (Table 1) 

When polystyrene beads were coated with r a b b i t  anti-TSH IgG 

before p u r i f i c a t i o n ,  8-D-galactosidase a c t i v i t i e s  both s p e c i f i -  

c a l l y  and n o n s p e c i f i c a l l y  bound t o  t h e  beads were very low. The 

amount of anti-TSH- kD-galactosidase conjugate  s p e c i f i c a l l y  bound 

i n  the f i r s t  assay was c a l c u l a t e d  t o  be only 0.028 fmoles when 

1 fmole of TSH was added. Comparison of B-D-galactosidase 

a c t i v i t i e s  bound i n  t h e  f i r s t  and second assays  i n d i c a t e d  t h a t  TSH 

t o  be assayed was p a r t l y  bound t o  t h e  beads even when 1 fmole of 

TSH was added, 

When polys tyrene  beads were coated with p u r i f i e d  anti-TSH 

IgG, B-D-galactosidase a c t i v i t y  s p e c i f i c a l l y  bound i n  t h e  presence 

of 100 fmoles of TSH i n  the  f i r s t  assay increased  4.3 f o l d  as 

compared with that s p e c i f i c a l l y  bound before  p u r i f i c a t i o n .  

B-D-Galactosidase a c t i v i t y  n o n s p e c i f i c a l l y  bound i n  the  absence of 

TSH ( t h e  background of assay)  a l s o  increased  2.2 fo ld .  B-D- 

Galactosidase a c t i v i t i e s  bound i n  t h e  second assays i n d i c a t e d  t h a t  

up t o  100 fmoles of TSH were almost completely bound t o  t h e  beads. 

S e n s i t i v i t y  with P u r i f i e d  Anti-TSH IgG Diluted with Normal IgG 

(Table 1) 

When p u r i f i e d  anti-TSH IgG was d i l u t e d  3 f o l d  with normal 

r a b b i t  IgG and used f o r  coa t ing  polys tyrene  beads, B-D-galacto- 
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SANDWICH ENZYME IMMLJNOASSAY 391 

TABLE 1. Sandwich Enzyme Immunoassay of Human TSH 

Rabbit  B-D-Galactosidase a c t i v i t y  bound 
anti-TSH 
f o r  c o a t i n g  TSH added f o r  assay  ( fmoles  / tube ) 
beads 

Assay 

0 0.2 0.5 1 10 100 

Not p u r i f i e d  

IgG 

IgG 
t r e a t e d  
a t  pH 2.5 

F(ab ' )  
treateii 
a t  pH 2.5 

P u r i f i e d  

IgG 
not  d i l u t e d  

IgG * 
d i l u t e d  
3 f o l d  

IgG * 
d i l u t e d  
9 f o l d  

1st 1.3 

2nd 1.0 

1st 7.0 

2nd 6.7 

1st 1.1 

2nd 1.1 

1st 1.1 

2nd 1.1 

1st 2.9 

2nd 2.9 

1st 1.9 

2nd 1.8 

1st 1.2 

2nd 1.3 

- 
2.5 

- 

Dunits  

2.8 

2.0 

11.7 

7.5 

2.3 

1.7 

2.1 

2.0 

- 
- 
- 
- 
- 
- 
- 
- 

- - 
3.4 5.4 

1.4 - 

6.5 

6.1 

33.2 

19.4 

5.1 

5.5 

4.9 

4.1 

7.3 

3.0 

18.4 

2.6 

23.8 

3.4 

9.6 

9.0 

42.9 

37.4 

6.3 

6.5 

5.4 

5.5 

38.8 

4.3 

54.0 

13.3 

43.5 

33.9 

* 
A f f i n i t y - p u r i f i e d  r a b b i t  anti-TSH IgG w a s  d i l u t e d  w i t h  normal 
r a b b i t  IgG. Values are means of d u p l i c a t e  assays .  
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392 ISHIKAWA ET AL. 

s i d a s e  a c t i v i t i e s  s p e c i f i c a l l y  bound in t h e  p re sence  of 10 and 

100 fmoles of TSH in t h e  f i r s t  a s s a y s  i n c r e a s e d  3.2 and 6.3 f o l d ,  

r e s p e c t i v e l y .  When d i l u t e d  9 f o l d ,  B-D-galactosidase a c t i v i t i e s  

s p e c i f i c a l l y  bound in t h e  presence of  1, 10 and 100 fmoles  in t h e  

f i r s t  a s s a y s  i n c r e a s e d  2.8, 4.3 and 5.1 f o l d ,  r e s p e c t i v e l y .  The 

background was lowered by d i l u t i o n .  As a r e s u l t ,  t h e  s e n s i t i v i t y ,  

t h a t  is, t h e  amount of TSH t o  double  t h e  background was enhanced 

t o  0.2 fmoles by using p u r i f i e d  and 9 f o l d - d i l u t e d  anti-TSH IgG, 

compared wi th  a s e n s i t i v i t y  of 1 fmole wi th  anti-TSH b e f o r e  

p u r i f i c a t i o n .  

8-D-Galactosidase a c t i v i t i e s  bound i n  t h e  second a s s a y s  

i n d i c a t e d  t h a t  up t o  10 fmoles of TSH were a lmos t  completely bound 

even when d i l u t e d  9 f o l d .  When d i l u t e d  3 and 9 f o l d ,  abou t  95 

and 67 fmoles of TSH, r e s p e c t i v e l y ,  were bound in t h e  p re sence  of  

100 fmoles.  These r e s u l t s  i n d i c a t e  t h a t  t h e  c a p a c i t y  of a n t i -  

TSH-coated po lys ty rene  beads t o  bind TSH i n c r e a s e d  and t h a t  t h e  

measurable  range of TSH expanded, i f  a s u f f i c i e n t  amount of 

con juga te  is used. 

One m l  of t h e  p u r i f i e d ,  9 f o l d - d i l u t e d  anti-TSH IgG s o l u t i o n  

could be used a t  least 5 times f o r  c o a t i n g  45 p o l y s t y r e n e  beads 

w i t h  l i t t l e  change in 6-D-galactosidase a c t i v i t y  bound. 

E f f e c t  of pH 2.5 Treatment of Anti-TSH (Table  1 )  

In o r d e r  to  e l u c i d a t e  t h e  mechanism by which bound 8-D-  

g a l a c t o s i d a s e  a c t v i t y  i n c r e a s e d  when p u r i f i e d  anti-TSH was used t o  
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SANDWICH ENZYME IMMUNOASSAY 393 

coat polystyrene beads, rabbit anti-TSH IgG was treated at pH 2.5 

without purification and used for coating polystyrene beads, the 

acid treatment being similar i n  duration to that received by 

purified anti-TSH during elution. 6-D-Galactosidase activities 

specifically bound i n  the presence of 1, 10 and 100 fmoles i n  the 

first assays increased 3.1, 5.0 and 4.3 fold, respectively. The 

background increased 5.4 fold. 8-D-Galactosidase activities 

bound i n  the second assays indicated that 1 fmole of TSH added was 

almost completely bound, although not completely bound when more 

than 1 fmole were added. 

When rabbit anti-TSH F(ab')2 was treated at pH 2.5 and used 

for coating polystyrene beads, 8-D-galactosidase activity bound 

did not change both i n  the first and second assays. 

These results indicate that the presence of Fc is essential 

for improving the sandwich enzyme immunoassay of TSH by the 

present method. 

Effect of pH 2.5 Treatment of Anti-insulin and Anti-ornithine 

6-aminotransferase (Tables 2 and 3)  

When guinea pig anti-pork insulin IgG was treated at pH 2.5 

and used for coating polystyrene beads, B-D-galactosidase 

activities specifically bound i n  the first assays increased 

2.1-2.8 fold. 8-D-Galactosidase activities specifica ly bound i n  

the presence of 5 and 10 VU of insulin i n  the second assays were 

lowered, indicating that the amount of insulin bound also 
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394 ISHIKAWA ET AL. 

TABLE 2. Sandwich Enzyme Immunoassay of I n s u l i n  

Guinea p i g  6-D-Galactosidase a c t i v i t y  bound 
Ant i - insu l in  Assay 
IgG f o r  I n s u l i n  added f o r  assay  ( p U  / tube  ) 
c o a t i n g  beads 0 0.5 1 5 10 

p u n i t s  

Not t r e a t e d  1st 1.4 3.5 5.7 14.2 19.5 

2nd 0.88 1.1 1.6 7.7 14.8 

Treated a t  pH 2.5 

Not d i l u t e d  1st 3.7 9.2 12.9 35.8 54.1 

2nd 3.6 4.3 4.0 6.5 10.5 

Di lu ted  1st 2.0 6.7 11.0 32.3 45.9 
3 f o l d  

2nd 1.9 2.4 2.7 7.2 20.2 

Di lu ted  1st 1.2 5.6 9.6 24.3 31.0 
9 f o l d  

2nd 1.2 1.7 2.1 14.8 24.8 

TABLE 3. Sandwich Enzyme Immunoassay of O r n i t h i n e  

6-Aminotransferase 

Rabbit  B-D-Galactosidase a c t i v i t y  bound 
a n t i -  
o r n i t h i n e  Assay O r n i t h i n e  6-aminotransferase added 
b-aminotrans- ( fmoles  / tube ) 
f e r a s e  IgG 0 1 10 100 

p u n i t s  

Not t r e a t e d  1st 1.1 68.1 234 279 

2nd 0.9 4.3 70.2 256 

Treated 1st 1.7 78.9 313 386 
a t  pH 2.5 

2nd 1.4 2.4 16.8 278 
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SANDWICH ENZYME IMMUNOASSAY 395 

increased .  The background increased  2.6 f o l d .  When a n t i -  

i n s u l i n  IgG was t r e a t e d  a t  pH 2.5, d i l u t e d  9 f o l d  wi th  normal 

guinea p ig  IgG and used f o r  c o a t i n g ,  t h e  background was lowered t o  

t h a t  before  t h e  t reatment  and f3-D-galactosidase a c t i v i t i e s  s p e c i f i -  

c a l l y  bound i n  t h e  f i r s t  assays  were 1.8-2.1 f o l d  h igher  than  

those  before  t h e  t reatment .  

When r a b b i t  a n t i - o r n i t h i n e  6-aminotransferase IgG was t r e a t e d  

a t  pH 2.5 and used f o r  coa t ing ,  f3-D-galactosidase a c t i v i t i e s  

s p e c i f i c a l l y  bound i n  t h e  f i r s t  assays  increased  only 15-38 %. 

DISCUSSION 

A f f i n i t y  p u r i f i c a t i o n  of r a b b i t  anti-TSH a t  pH 2.5 helped t o  

improve t h e  sandwich enzyme immunoassay of TSH both i n  t h e  s e n s i -  

t i v i t y  and i n  t h e  measurable range. Treatment of guinea p i g  

a n t i - i n s u l i n  IgG a t  pH 2.5 s i m i l a r l y  improved t h e  sandwich enzyme 

immunoassay of i n s u l i n .  Treatment a t  pH 2.5 of (anti-human IgE) 

IgG from r a b b i t  and goat  was s i m i l a r l y  e f f e c t i v e  i n  pre l iminary  

experiments. Therefore ,  a f f i n i t y  p u r i f i c a t i o n  o r  t rea tment  at  

pH 2.5 may be e f f e c t i v e  f o r  IgG from r a b b i t ,  guinea p i g ,  goa t  and 

probably o t h e r  animals. 

When 1 fmole each of TSH, IgE and o r n i t h i n e  6-aminotransferase 

and 1 pU (6.7 fmoles) of i n s u l i n  were subjec ted  t o  t h e  assay  by 

us ing  a n t i b o d i e s  before  p u r i f i c a t i o n ,  the numbers of conjugate  

molecules s p e c i f i c a l l y  bound per  a n t i g e n  molecule added were ca lcu-  

l a t e d  t o  be 0.028, 0.032 ( r a b b i t  anti-human IgE IgG), 1.2 and 
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396 ISHIKAWA ET AL. 

0.012. respectively, and those numbers increased to 0.079, 0.17 

(rabbit anti-human IgE IgG), 1.4 and 0.026, respectively, by using 

purified or pH 2.5-treated antibodies. The number increased from 

0.058 to 0.15 when goat anti-human IgE IgG was treated at pH 2.5. 

(Table 4 ) .  Therefore, sandwich enzyme immunoassays of other 

antigens, which are measurable only with a low sensitivity or with 

TABLE 4 .  Number of Antibody-B-D-Galactosidase Conjugate 

Molecules Specifically Bound per Antigen Molecule 

Added i n  Sandwich Enzyme Immunoassay 

Number of conjugate molecules specifically 
1 bound per antigen molecule added 

Source 

antibody polystyrene beads 
Antigen of Treatment of antibody IgG f o r  coating 

None pH 2.5-treated 

TSH Rabbit 0.028 

IgE Rabbit 0.032 

Goat 0.058 

Ornithine Rabbit 1.2 
&amino- 
transferase 

Insulin Guinea 0.012 
Pig 

0.089 

(0. 079>2 

0.17 

0.15 

1.4 

0.026 

'Numbers were calculated as described in METHODS, when 1 p U  of 

'Affinity-purified anti-TSH IgG was used for coating polystyrene 

insulin or 1 fmole each of other antigens was added. 

beads. 
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a low binding efficiency of enzyme actvity, may be improved in 

this way. 

Spectrophotometry for B-D-galactosidase assay requires a 

longer incubation time than fluorimetry. The enhanced binding 

efficiency of 8-D-galactosidase activity allows performance of the 

spectrophotometric assay of B-D-galactosidase activity within a 

short time. 

The Fc fragments of IgG molecules undergo a conformational 

change at pH 2.5 (8) and may not completely restore to their 

original structure. As a result, pH 2.5 treated IgG may be 

adsorbed on the surface of polystyrene beads i n  such a way that 

antigen may be more efficiently bound and/or the amount of IgG 

adsorbed may increase. 

The enhanced binding efficiency of 8-D-galactosidase activity 

by affinity purification or treatment at pH 2.5 is largely or 

partly at least due to the efficient binding of antigens. 

However, it may be partly due to an orientation of antibody IgG 

molecules on the surface of polystyrene beads that permits the 

binding of more conjugate molecules, and the possibility that 

8-D-galactosidase activity is enhanced by binding to pH 2.5 

treated antibodies remains to be tested. 

Alternative treatments to cause an irreversible confor- 

mational change of Fc may be as effective as treatment at pH 2.5, 

and solid materials other than polystyrene may also be useful for 

the same purpose. It is possible that the sensitivity of other 

sandwich immunoassays such as radio- and fluoro-immunoassays may 

be improved in the same way. 
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