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THE ROSE BENGAL ASSAY FOR MONOCLONAL ANTIBODIES TO CELL 

SCREENING METHODS 
SURFACE ANTIGENS: COWARISONS WITH COMMON HYBRIDOM4 

A.B. Lyons and L.K. Ashman 
The U n i v e r s i t y  o f  Adelaide Department o f  Microbio logy and 
Immunology,GPO Box 498, Adelaide, South A u s t r a l i a ,  5001. 

ABSTRACT 

An automated c o l o r i m e t r i c  procedure f o r  d e t e c t i o n  o f  
ant ibodies s p e c i f i c  f o r  c e l l  sur face ant igens (1) has been 
compared f o r  s p e c i f i c i t y  and s e n s i t i v i t y  t o  other  methods o f  
hybridoma supernatant screening. The Rose Bengal c o l o r i m e t r i c  
assay (RBA) compared favourably i n  these respects  with whole 
c e l l  radioimmunoassay and i n d i r e c t  immunofluorescence with 
manual or f low cy tomet r i c  ana lys i s  (FACS). A major advantage o f  
the method i s  t h a t  i t  a l lows a l a r g e  number o f  samples t o  be 
screened i n  a comparatively s h o r t  t ime. U n l i k e  o the r  
semi-automated c o l o r i m e t i c  assays, such as ELISA, t h e  procedure 
does n o t  r e q u i r e  c e l l  f i x a t i o n ,  which can destroy some a n t i g e n i c  
determinants. The o r i g i n a l  assay o f  O ' N e i l l  and P a r i s h  (1) has 
been modi f ied t o  g i ve  increased s e n s i t i v i t y  and a l s o  t o  enable 
the de tec t i on  o f  e ry th rocy te  s p e c i f i c  an t i bod ies  by e l i m i n a t i o n  
o f  the dye s t a i n i n g  s tep  and d i r e c t  measurement o f  haemogloDin 
by spectrophotometry. The RBA a l l ows  d e t e c t i o n  o f  monoclonal 
ant ibodies (MoAb's) b ind ing  t o  on l y  a p ropor t i on  o f  t he  c e l l s  i n  
a sample, which i s  an impor tant  f ea tu re  when hybridoma 
supernatants are screened f o r  r e a c t i v i t y  t o  a minor c e l l  
populat ion,  f o r  example against  leukaemic c e l l  samples with low 
percentages o f  b l a s t  c e l l s .  

(KEY WORDS: Hybridoma screening; c e l l  sur face ant igens)  

3 2 5  
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326 LYONS AND ASHMAN 

INTRODUCTION 

The development o f  the monoclonal antibody technology (2) 

has enabled immunologists and c e l l  b io log i s t s  t o  g rea t ly  expand 

t h e i r  knowledge o f  c e l l  surface antigens. However, the 

screening o f  hybridoma supernatants f o r  t h e i r  s p e c i f i c i t y  

represents a very large and time consuming proport ion o f  the 

process. I t  i s  desirable t o  determine s p e c i f i c i t y  o f  hybridomas 

as ear ly  as possible i n  the process t o  e l iminate the need f o r  

maintaining cu l tures tha t  are not  o f  i n te res t ,  i n  view o f  the 

time and expense involved. Screening methods which have Deen 

employed include whole c e l l  radioimmunoassay (31,  manual 

i nd i rec t  immunofluorescence (4) and microrosette assays (5) a l l  

o f  which are qu i te  labour intensive. Enzyme l i nked  

immunosorbent assays (ELISA) , while being less  labour intensive, 

requi re  c e l l  f i x a t i o n  and endogenous enzyme blocking, which may 

resu l t  i n  loss  o f  antigenic determinants (6) (our unpublished 

resu l ts ) .  Recently, a co lo r imet r i c  assay has been described 

( l ) ,  which allows rap id  and sens i t i ve  assay o f  antibodies 

spec i f i c  f o r  c e l l  surface antigens. B r i e f l y ,  t h i s  technique 

uses 96 w e l l  m ic ro t i t r e  t rays  coated with a p u r i f i e d  antibody t o  

mouse immunoglobulin (1s). These are incubated wi th  t e s t  

antibody, which, i f  speci f ic ,  binds ta rge t  c e l l s  t o  the t ray .  

Bound c e l l s  are quanti tated by uptake o f  Rose Bengal dye, and 

measurement o f  absorbance with an automated ELISA reader enables 

rap id  determination o f  antibody s p e c i f i c i t y  and t i t r e .  This 
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ROSE BENGAL A S S A Y  3 2 7  

paper d e a l s  w i t h  our experience with t h e  assay i n  sc reen ing  

hybridoma supe rna tan t s .  I t  inc ludes  a comparative s tudy us ing  a 

human ce l l  l i n e  and MoAb's o f  known s p e c i f i c i t y ,  i n  which t h e  

RBA was compared with o the r  assays i n  common use: t h e  whole 

cel l  i n d i r e c t  radioimmunassay ( R I A ) ,  and i n d i r e c t  

immunofluorescence w i t h  manual and flow cytometr ic  s co r ing .  In  

a d d i t i o n ,  a modif icat ion is  descr ibed f o r  t h e  d e t e c t i o n  o f  

e ry th rocy te  s p e c i f i c  MoAbs. 

MATERIALS AND METHODS 

Monoclonal Antibodies and Sera 

A l l  MoAb's used were prepared and cloned i n  t h i s  

l abo ra to ry ,  except f o r  FMC 14 (7)' a kind g i f t  o f  Dr H .  Zola,  

e s s e n t i a l l y  using t h e  method o f  O i  and Herzenberg (8). MoAb's 

used as nega t ive  c o n t r o l s  [Sal-Z(IgGl),  sal-5 (IgGZA)] were 

r a i s e d  a g a i n s t  cytoplasmic a n t i g e n s  o f  Salmonella e n t e r i t i d i s  

(9) .  P o s i t i v e  c o n t r o l  polyclonal  ant iserum was r a i s e d  a g a i n s t  

normal human t o n s i l l a r  lymphocytes i n  mice. Goat ant ibody t o  

mouse Ig(G+M) was r a i s e d  using pooled, p u r i f i e d  monoclonal 

an t ibod ie s  o f  va r ious  classes. Antibodies  were p r e c i p i t a t e d  

from t h e  serum with 40% ammonium s u l p h a t e  and p u r i f i e d  by 

a f f i n i t y  chromatography on columns o f  p u r i f i e d  polyclonal  mouse 

IgG and IgM coupled t o  Sepharose 48 (Pharmacia, Uppsala 
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328 LYONS AND ASHMAN 

Sweden). The p u r i f i e d  ant ibodies t o  murine IgG and IgM were 

pooled and ant ibody cross r e a c t i v e  tvith human I g  was removed 

us ing a human Ig-Sepharose 48 column. 

P u r i f i e d  goat anti-mouse Ig(G+M) was l a b e l l e d  with 

f l uo resce in  isoth iocyanate (FITC) by t h e  method o f  Rinderknecht 

( l o ) ,  and with 1125 by the  method o f  Sa lac insk i  e t  a 1  (11). 

C e l l  L ines 

DAUDI, a human B u r k i t t  Lymphoma der ived c e l l  l i n e  tvas 

obtained from Dr H. Zola, F l i n d e r s  Medical Centre, South 

Aus t ra l i a .  The l i n e  was maintained i n  RPMI 1640 (GIBCO, G . I .  

USA) with 15 mM HEPES and 10% FCS (Flow, Aust.) tv i thout 

bicarbonate/carbon d iox ide  bu f fe r i ng .  Human AML c e l l s  used i n  

immunization and screening were prepared and cryopreservea as 

prev ious ly  descr ibed (12). Other human c e l l  l i n e s  (RC2A, U937, 

HL60, K562, BALM-1 and MOLT-4) were obta ined and maintained as 

prev ious ly  descr ibed (13). 

The Rose Bengal Assay 

L inb ro  f l e x i b l e  96 round-bottomed w e l l  m i c r o t i t r e  t r a y s  

(Flow, VA, cat .  No. 76-364-05) were coated tvith goat anti-mouse 

Ig(G+M) ant ibody by incubat ion with 100 p i  per w e l l  o f  a f f i n i t y  

p u r i f i e d  ant ibody a t  5 pg/ml a t  4OC over n i g h t .  Trays were 

washed 3 x with i s o t o n i c  Phosphate Bu f fe red  Sal ine (PBS) pH7.4 

by f l ood ing  and f l i c k i n g .  Undi lu ted or s e r i a l  i/2 d i l u t i o n s  o f  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
3
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



R O S E  BENGAL A S S A Y  329 

hybridoma supernatants i n  PBS pH7.4 + 0.1% Bovine Serum AlDumin 

(BSA) prepared i n  separate trays,  were added i n  100 u l  aliquots 

t o  the goat anti-mouse Ig(G+M) coated trays. The trays were 

incubated a t  4OC for 60 min, then washed 3 x as previously. 

Target c e l l s ,  2-5 x lo5 i n  100 p l  of R M 1  1640 (Gibco, Grand 

Island, USA) + 10% Foetal Calf Serum (FCS) + 0.1% sodium azide 

( t o  prevent active adherence or capping) were added t o  t h e  wells 

and incubated a t  4 O C  for 120 min. I n  l a te r  experiments, trays 

were first incubated f o r  30 min a t  37*C, followed by 90 min a t  

4 O C .  After incubation, excess c e l l s  were flicked out and 100 u l  

of Rose Bengal dye (0.25% w/v i n  PBS) (Faulding, Australia) was 

added t o  each well, followed by incubation a t  4 O C  for 15 min. 

Different batches of Rose Bengal were found t o  vary greatly i n  

their  sui taoi l i ty  for use i n  the assay. The trays were washed 3 

x as above, then 100 p l  of  Sodium oodecyl Sulphate (SDS) 

solution (1% w/v i n  water) was added to  each well to  lyse bound 

cel ls  and release the dye. The corresponding to  the 

absorbance maximum of Rose Bengal, was read on a Titertek 

Multiskan ELISA reader (Flow). Wells having an OD54o more 

than twice that of negative control wells were considered to  be 

positive. 

Modification for  Anti-erythrocyte Antibodies 

Trays coated w i t h  goat anti-mouse Ig(G+M) were washed and 

incubated wi th  MoAb as described above. Human erythrocytes were 
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330 LYONS AND ASHMAN 

added t o  each we l l  as 100 p1 o f  a 0.5% suspension i n  PBS pH7.4 + 

0.1% BSA, incubated a t  37O fo r  30', followed by 90' a t  4OC. 

Trays were washed 3 x with PBS pH7.4 t o  remove unbound c e l l s .  

Instead o f  s ta in ing  with Rose Bengal, c e l l s  were lysed with SDS 

solut ion, and haemoglobin was measured d i r e c t l y  a t  OD41o, 

which corresponds t o  i t s  absorbance maximum i n  the presence o f  

1% 9s .  

Ind i rec t  Immunofluorescence 

Binding assays t o  invest igate s p e c i f i c i t y  o f  MoAb's using 

i n d i r e c t  immunofluorescence were performed as previously 

described (14). Manual scoring was performed using an Olympus 

microscope (Model EH2/BH-RFL-W) with epi - i l luminat ion,  A 

minimum o f  200 c e l l s  per sample were scored. Flow cytometry was 

car r ied  out a t  F l inders Medical Centre, South Aust ra l ia ,  using a 

FACS I V  (Becton Dickinson). Before analysis, labe l led  c e l l s  

were f i xed  i n  1% paraformaldehyde (15) and stored fo r  up t o  2 

days a t  4OC i n  the dark, F i f t y  thousand c e l l s  were analysed per 

sample. 

Whole Ce l l  Radioimmunoassay 

Whole c e l l  R I A  was performed i n  the same way as i n d i r e c t  

immunofluorescence , except tha t  1251-labelled goat anti-mouse 

Ig(G+M) was added i n  the second stage instead o f  FITC-labelled 

goat anti-mouse Ig(G+M). After washing away excess rad io label ,  
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ROSE BENGAL A S S A Y  333 

tubes were counted i n  a Packard auto-gamma spectrometer. 

Hybridoma supernatants which brought about binding o f  more than 

twice as much rad io labe l  t o  the c e l l s  as the negative con t ro l  

antibodies were considered "posit ive". Marginal cases were 

designated (+/-I .  

Haemagglutination Assay 

Hybridomas producing antibodies t o  human erythrocyte 

antigens were prepared by Ms S. N iu t ta  i n  t h i s  laboratory. 

Human erythrocytes (50 p l  o f  a 0.5% so lu t ion  i n  PBS pH7.4 + 0.1% 

BSA) were incubated wi th  50 g1 a l iquots  o f  s e r i a l  1/2 d i l u t i o n s  

o f  the hybridoma supernatants for 45 minutes a t  room temperature 

i n  Linbro f l e x i b l e  round bottomed 96 we l l  M i c r o t i t r e  trays. 

Haemagglutination t i t r e  was determined by v i sua l  inspection. 

RESULTS 

Optimisation 

I t  was noted t h a t  some human Acute Myeloid Leukaemia 

(AML) samples gave very low Dinding i n  the RBA, even though 

adequate c e l l  numbers were used. To overcome t h i s ,  an 

incubation a t  37OC fo r  30 min a t  the c e l l  binding stage was 

included i n  the protocol  prior  t o  a 90 min incubation a t  4OC. 

This modif icat ion, when used wi th  c e l l  l i nes ,  markedly improved 
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332 LYONS AND ASHMAN 

the s e n s i t i v i t y  o f  the assay. This s e n s i t i v i t y  increase was 

most pronounced when low c e l l  numbers were used. With l o 5  

DAUDI c e l l s  per well ,  the s e n s i t i v i t y  was e igh t  f o l d  greater 

than with the o r i g i n a l  protocol  using the same MoAb. Figure 1 

shows the t i t r a t i o n  o f  the MoAb SB1 (IgG1) on DAUDI ce l l s .  The 

concentration o f  undi luted SB1 was 10 Pg/ml, thus the end po in t  

o f  1/64, obtained w i th  the 37O incubation, was equivalent t o  16 

ng o f  MoAb per well .  When the en t i re  c e l l  b ind ing incubation 

was car r ied  out a t  4OC, the end po in t  occurred a t  a d i l u t i o n  o f  

1/8, corresponding t o  125 ng o f  MoAb per well. 

The increase i n  c e l l  binding gained by the  inc lus ion  o f  

an incubation a t  37OC i s  thought t o  be due t o  increased f l u i d i t y  

o f  the c e l l  membrane al lowing more antigen t o  come i n t o  contact 

with spec i f i c  antibody. 

Comparison with Whole Ce l l  R I A  

For t h i s  comparison, 20 MoAb's o f  various subclasses were 

assayed fo r  binding t o  DAUDI c e l l  surface antigens. O f  these 20 

MoAb's, s i x  were found t o  be negative and twelve were pos i t i ve  

i n  both assays. There were two MoAb's which gave discordant 

resu l ts .  One MoAb, PA5, was pos i t i ve  as determined by the RBA, 

and unable t o  be conf ident ly  assigned by R I A ,  i .e. (+/-). 

Another MoAb, QA4, was negative by RBA and pos i t i ve  by R I A .  

Subsequent inves t iga t ion  revealed tha t  QA4 had an a f f i n i t y  for 

the p l a s t i c  tubes used i n  the R I A ,  causing a fa lse  pos i t i ve  
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RECIPROCAL OF MoAB DILUTION 

Figure 1 

Titration o f  MoAb SB1 (IgG1) on DAUDI ce l l s  lo5 per 
well by RBA. ( 0 1: Cell b ind ing  step a t  4 O C  fo r  120 
min. ( 0 ): Cell binding step i n i t i a l l y  a t  37OC for 30 
min, followed by 4 O C  for 90 min. C and C are,  
respectively, Sal-2 ( IgGl) and Sal-5 (IgG2A). Points are 
t h e  average of duplicate assays. 
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334 LYONS AND ASHMAN 

resu l t .  Resuspension o f  the QA4 labe l led  c e l l s  and t rans fer  t o  

a fresh tube before counting reduced the rad ioac t i v i t y  by 60% 

and resul ted i n  t h i s  antibody being c l a s s i f i e d  as negative. I n  

contrast, t ransfer  o f  c e l l s  labe l led  with other pos i t i ve  MoAbs 

t o  fresh tubes p r i o r  t o  counting resu l ted  i n  a reduction i n  

counts o f  10-15%. Comparative data f o r  the RBA and R I A  are 

shown i n  Figure 2. S t a t i s t i c a l  analysis o f  the data by the 

Spearman Rank Corre la t ion t e s t  (16) gave a co r re la t i on  

coef f i c ien t ,  rs, o f  0.694, which has a p < 0.001. 

Comparison with Manual I nd i rec t  Immunofluorescence 

The same MoAbs used i n  the R I A  comparison were tested fo r  

binding t o  DAUDI c e l l s  by manual i n d i r e c t  immunofluorescence. 

The resu l t s  o f  the assay i n  terms o f  p o s i t i v i t y  and negat iv i t y  

were i n  t o t a l  agreement with the  RBA (data not  shown). Antibody 

QA4 was negative, and PA5 was weakly react ive,  wi th  about 30% o f  

DAWI c e l l s  scored as pos i t ive.  

Comparison with Ind i rec t  Irmunofluorescence Scored by Flow 

Cytometry 

This comparison, using 19 o f  the 20 MoAbs used 

previously, shows FACS analysis, l i k e  manual i n d i r e c t  

immunofluorescence, t o  be i n  agreement with the RBA i n  assigning 

p o s i t i v i t y  or negat iv i t y .  MoAb PA5 showed weak binding t o  DAUDI 

c e l l s  wi th  a peak channel fluorescence i n t e n s i t y  o f  38 on a 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
3
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



ROSE BENGAL ASSAY 335 
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0 2 4 6 8 

CELL ASSOCIATED RADIOACTIVITY (C.P.M x l  o2, 

Figure 2 

Comparison of RBA and R I A  o f  Mo Ab on DAUOI cells .  Cell 
numbers used were 3 x lO5/well i n  t h e  RBA and 5 x 
105/tube i n  t h e  R I A .  P o i n t s  are t h e  average o f  
d u p l i c a t e  assays.  Arrowed p o i n t s  are discussed i n  t h e  
t e x t  (rs = 0.694, p <  0.001). 

loga r i thmic  scale compared t o  a c o n t r o l  nega t ive  va lue  o f  30. 

T h i s  r e s u l t ,  a long wi th  t h a t  o f  manual i n d i r e c t  

immunofluorescence and R I A ,  h i g h l i g h t s  t h e  de f i c i ency  o f  t h e  R I A  

i n  r e so lv ing  p o s i t i v i t y  o f  MoAb t o  weakly binding a n t i g e n s ,  or 

an t igens  p re sen t  on a small proport ion o f  cells.  F igu re  3 shows 

a comparison o f  d a t a  from t h e  RBA and FACS a n a l y s i s .  Spearman 

Rank c o r r e l a t i o n  c o e f f i c i e n t ,  rs, f o r  t h i s  se t  o f  data  was 
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PEAK CHANNEL FLUORESCENCE 

Figure 3 

Comparison o f  RBA and i n d i r e c t  imnunofluorescence (w i th  
FACS analysis l o g  gain). C e l l  numbers used were 3 x 
105/well i n  the RBA and 6 x 105/tube i n  the  FACS 
analysis. Points are the average o f  dupl icate assays. 
Arrowed points  are discussed i n  the t e x t  (rs = 0.578, 
p <  0.01). 

0.578 corresponding t o  p < 0.01. The spearman Rank co r re la t i on  

coe f f i c i en t  for the comparison o f  the R I A  and FACS data was 

0.796, corresponding t o  p < 0.001. 

Results with Other Human C e l l  Lines and C e l l  Types 

A s im i la r  comparison has been performed using the human 

myelomonocytic c e l l  l i n e  RC2A (17) (data not  shown) with s im i la r  
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success. Other human c e l l  l i n e s  which have been used 

successfully i n  the RBA include U937, HL60, K562, Molt 4 and 

BALM-1. I n  addit ion, human c e l l  types such as mononuclear and 

granulocyte f rac t ions  o f  normal per iphera l  blood, normal 

t o n s i l l a r  lymphocytes, concanavalin A st imulated T c e l l  b lasts ,  

normal and leukaemic bone marrow ce l l s ,  and numerous myeloid 

leukaemia samples have been used successful ly i n  the assay. 

Some leukaemic samples gave extremely low b ind ing i n  the assay, 

which was overcome by inc lus ion of the 37OC incubation step, 

without a subsequent increase i n  negative con t ro l  Dinding. 

Other leukaemic samples gave h igh background b ind ing which 

obscured weakly pos i t i ve  MoAbs. A t  the suggestion o f  Dr C.R. 

Parish, t h i s  was countered by the inc lus ion,  a f t e r  the MoAb 

binding step, o f  a separate incubation i n  which wel ls  were 

t reated fo r  30' a t  4OC wi th  F P M I  1640 + 10% heated FCS oefore 

addi t ion o f  ce l l s .  FCS fo r  t h i s  purpose was incubated fo r  30' 

a t  8OOC. 

Screening o f  an Anti-AML Fusion: Comparison with R I A  

Primary screening o f  supernatants o f  hybridomas, which 

had been prepared from spleen c e l l s  o f  mice immunized with 

peripheral blood mononuclear c e l l s  (containing 86% DlaStS) from 

a pat ient  wi th  A M ,  was car r ied  out simultaneously by R I A  and 

RBA. Of  the 84 supernatants assayed, 21/84 could be conf ident ly  

assigned pos i t i ve  according t o  the RBA resu l ts .  O f  the 21 
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supernatants only 11 could be conf ident ly  assigned as pos i t i ve  

by the R I A ,  the r e s t  were negative. A fu r ther  3 supernatants 

were unable t o  be conf ident ly  assigned i.e. (+/-I by R I A ,  but  

were negative by the RBA. Another supernatant (arrowed i n  

Fig. 4) gave a strong pos i t i ve  r e s u l t  by RIA ,  but was negative 

by the RBA. I t  i s  suspected tha t  the reason f o r  t h i s  r e s u l t  was 

s imi la r  t o  tha t  given by the MoAb QA4 (see above), tha t  i s ,  

non-specific binding t o  the tube. However, fur ther  

invest igat ion o f  t h i s  antibody was not ca r r i ed  out. The MoAbs 

o f  i n te res t  from t h i s  fusion were fu r ther  characterized by 

manual i n d i r e c t  immunofluorescence. Some clones were apparently 

unstable and stopped producing antibody, but  a l l  those which 

remained pos i t i ve  by RBA were also pos i t i ve  by i n d i r e c t  

immunofluorescence . 
Figure 4 shows a regression p l o t  o f  the resu l ts .  The 

Spearman Rank cor re la t ion  coe f f i c i en t ,  rs, was 0.912, 

corresponding t o  a p < 0.001. 

Detection o f  MoAbs Speci f ic  f o r  Minor C e l l  Populations 

Mixtures o f  the human myelomonocytic c e l l  l i n e  RC2A, and 

the human promyelocytic c e l l  l i n e  HL-60 were used t o  examine the 

a b i l i t y  o f  the RBA t o  detect a MoAb binding t o  a populat ion o f  

c e l l s  making up only a proport ion o f  the c e l l  sample tested. 

The an t i - Ia  MoAb FK14 (7) binds t o  RC2A c e l l s  but  not  t o  HL60 

ce l l s .  A t o t a l  o f  2.5  x l o 5  c e l l s  per we l l  were added t o  goat 
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Figure 4 

Primary screening o f  hybridomas against AML c e l l s  by RBA 
and R I A .  The f i gu re  shows a regression p l o t  o f  r e s u l t s  
obtained by the two assay methods. Points are the 
average o f  dupl icate assays. Arrowed po in t  i s  discussed 
i n  the t e x t  (rs = 0.912, p <  0.001). 

anti-mouse Ig(G+M)-coated m i c r o t i t r e  t rays t o  which FMC-14 had 

been bound. The proport ion o f  RC2A c e l l s  i n  the mixture ranged 

from 5% t o  100%. Table 1 shows t h a t  the RBA i s  able t o  detect 

MoAbs spec i f i c  f o r  a minor populat ion o f  c e l l s  comprising 5-10% 

o f  the t o t a l  population. 

Detection o f  MoAbs t o  Erythrocyte Surface Antigens 

The modified protocol  for detecting MoAbs spec i f i c  f o r  

human erythrocyte antigens was equally as accurate as the 
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TABLE 1 

LYONS AND ASHMAN 

RBA us ing  Mixtures of 'Positive' and 'Negative' Cells. 

75 
50 
25 
10 
5 
0 

% HL-60 
0 

25 
50 
75 
90 
95 
100 

0.9 
0.73 
0.30 
0.12 
0.05 
0.02 

The RBA was carried out on mixtures of RC2A ce l l s  (FMC-14 
positive) and HL-60 (FK-14 negative) us ing  the MoAb 
FMC-14 (IgG1). Cell numbers were 2.5 x lO5/well i n  
to ta l .  The negative control MoAb Sal-2 (IgG1) gave an 
OD540 of 0.02 to 0.025 on both c e l l  l ines .  

standard haemagglutination assay. In  many cases, the assay gave 

an increase i n  sensi t ivi ty  of &fold or better over the 

haemagglutination assay (data not shown). 

DISCUSSION 

The preceding resul ts  show that  the RBA is  able t o  

accurately identify MoAbs specific for c e l l  surface antigens. 

S ta t i s t ica l  analysis of the data from experiments i n  which the 

RBA was compared wi th  R I A  and imunofluorescence revealed a h igh  

correlation between the resul ts  o f  the different assays. 

However, the regression plots appeared to  be non-linear, which 
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may ind ica te  tha t  the resu l t s  obtained by RBA were no t  simply a 

function o f  antigen density. 

Apart from i t s  accuracy, the RBA o f f e r s  a s i g n i f i c a n t  

advantage over R I A  and immunofluorescence due t o  i t s  r a p i d i t y  

and non labour in tens ive nature. The RBA overcomes three 

add i t iona l  major disadvantages encountered wi th  the RIA :  the 

non-specific binding o f  antibodies t o  the R I A  tubes, the 

reso lu t ion  o f  weakly react ing MoAbs from negative MoAbs, and, as 

wi th  immunofluorescence, damage t o  c e l l s  due t o  repeated 

cent r i fugat ion  and resuspension. 

The RBA has a very low con t ro l  negative background 

OD540 which allows easier i d e n t i f i c a t i o n  o f  'weakly pos i t i ve '  

MoAbs which cannot always be conf ident ly  assigned as p o s i t i v e  or 

negative by R I A .  Typical ly, such antibodies give r e s u l t s  30 t o  

60% above background rad ioact ive binding, whereas i n  the  RBA 

they give an OD54o o f  0.1 - 0.2 compared with a con t ro l  

negative OD540 o f  0.01 - 0.05. This a b i l i t y  i s  enhanced 

great ly  by the use o f  the modified protocol, i n  which the c e l l  

binding step i s  i n i t i a l l y  car r ied  out a t  37OC, as the negative 

cont ro l  b ind ing i s  not  increased. The necessity fo r  repeated 

cent r i fugat ion  and resuspension o f  the ta rge t  c e l l s  can ra i se  

the 'background' i n  R I A  and immunofluorescence due t o  c e l l  

damage. C e l l  l i nes ,  because o f  t h e i r  f r a g i l i t y  , are especia l ly  

vulnerable. The RBA avoids t h i s  problem as the c e l l s  are added 
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a t  a l a t e  stage o f  the assay and subsequent manipulations are 

gentle. 

Whole c e l l  ELISA assays, while being rap id  t o  perform, 

have the  disadvantage o f  requ i r ing  f i x a t i o n  o f  the ta rge t  c e l l s ,  

which can r e s u l t  i n  loss  o f  antigenic determinants (6) (our 

unpublished resu l t s ) .  The RBA uses c e l l s  i n  physiologic, 

buffered medium during the binding process, ensuring re ten t ion  

o f  antigenic determinants. 

The RBA has the a b i l i t y  t o  detect o f  the order o f  20 ng 

per w e l l  o f  spec i f i c  antibody t o  a c e l l  surface antigen. While 

t h i s  i s  not as sensi t ive as an optimised ELISA assay, which can 

detect o f  the order o f  1-10 ng o f  spec i f i c  antibody per t e s t  

well ,  f o r  the purpose o f  screening hybridoma supernatants, t h i s  

l e v e l  o f  s e n s i t i v i t y  is e n t i r e l y  adequate, as supernatants o f  

antibody producing hybrids usual ly  contain more than 1 pg o f  

MoAb per m l .  The RBA enables detection o f  MoAb's spec i f i c  for  

minor populations i n  c e l l  samples, which i s  advantageous when 

screening hybridoma supernatants against heterogeneous c e l l  

samples. A modif ied protocol  allows detect ion o f  erythrocyte 

spec i f i c  MoAb's, i n  many cases with greater s e n s i t i v i t y  than a 

haemagglutination assay. 
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