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This study examined the number of different epitopes recognized by 23 monoclonal antibod
ies known to recognize the 65K dalton protein of the leprosy baci l lus , and the mycobacterial 
species specificity of those 14 monoclonal antibodies shown to recognize di fferent epitopes . 

Materials and methods 

MONOCLONAL ANTIBODIES (MOAb) 
All of the monoclonal antibodies studied recognized the 65K dalton protein band of M. /ep
rae as identified by Western B lot (I) or Gel-Immuno-Radio-Assay (2 ) . Antibodies I IC8 , 
IllC8 ,  II1E9 , IVD8 , I IH9 ,  and IVD2 were obtained from Dr. T . M .  Buchanan , Seatt le , 
Washington (3-5) , antibodies Y 1 . 2 ,  E3 . 1 4 ,  T2 . 3  and C 1 . 3 from Drs . V ij ay Mehra and B . R .  
Bloom , Bronx , New York ( 3 ) ,  antibodies S L l 2 ,  SL l 4 ,  SL22 ,  SL26 , and SL28 from Dr. 
W . J .  Britton,  Sydney , Austral ia (6) , antibody ML-30 from Dr. J . Ivanyi , London , England 
(7) , antibody E423 from T .  Gi l l i s , Carvi l le , Louis iana ( 5 ) ,  ant ibodies F47- 1 0 ,  F67-2 , 
F67- 1 3 ,  and F67- 1 8  from Dr. Arend H . l .  Kolk ,  Amsterdam , The Netherlands , and antibod
ies MOC2 and MOC6 from Dr. O. Closs , Oslo,  Norway . 

Each monoclonal antibody was purified by staphylococcal protein A or sizing chroma
tography and the purified antibody was radiolabel led with 1 25 1  using a chloramine T ( 8 )  or 
Bolton-Hunter ( 8 )  procedure . An ant igenic preparation of sonicated M. /eprae (9) was coated 
to Immulon I removawells (Dynatech) .  The binding of each 1 25I- label led antibody to the anti
gen coated wel ls  was evaluated for inhibition by a I: 1 00 di lution of ascites fluid of each 
monoclonal antibody . Monoclonal antibodies with different inhibition patterns from all of 
the other MOAbs were presumed to recognize different epitopes , and when more than a sin-
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gle antibody recognized a given epitope , a single representative antibody was chosen for 
further study . In some instances where the radiolabel led antibody reacted poorly with antigen 
bound to polystyrene plate s ,  the antibody was reacted with the same antigen bound to 
nitrocel lu lose . Inhibition of this binding by unlabelled MOAb in a I :  1 00 dilution was 
evaluated by autoradiography . 

EY ALUATION OF MYCOBACTERIAL SPECIES SPECiFICITY 
Bacterial sonicate antigens of each of 23 mycobacterial species were prepared as previously 
described (9) and adjusted to a I mg/ml protein concentration . The species tested were M. bo
vis BCG , M. bovis, M. chelonei, M. diernhoferi, M. duvali , M. flavescens, M. fortuitum, M. 
gastri , M. gordonae ,  M. intracellulare , M. kansasii, M. leprae, M. marinum, M. non
chromogenicum , M. peregrinum, M. ph lei, M. scrofulaceum, M. smegmatis, M. terrae.  M. 
thamnopheos , M.  triviale, M. tuberculosis H37Rv , M. ulcerans, and M. vaccae.  One mic
rogram protein in five microl iters volume was spotted onto nitrocel lu lose in a template of the 
23 species plus a buffer negative control per paper strip and al lowed to air dry . The nitrocel
lulose template strips were blocked at 37°C for I hour with 5 % nonfat mi lk in phosphate buf
fered saline (PBS) , and then incubated with a 1 : 500 - I : 2000 dilution of ascites fluid contain
ing each respective monoclonal antibody in PBS containing I % nonfat mi lk ,  at room tempe
rature (RT) for 30 minutes .  The template strips were drained of antibody and washed x 5 mi
nutes in PBS with gentle shaking at RT , fol lowed by washing x IS minutes in 0 . 5M NaCI in 
phosphate buffer containing . 05 % Tween-20 , fol lowed by a second 5 minute wash with 
PBS .  The goat anti-mouse immunoglobu l in peroxidase conjugate (Cappe l )  was di luted 
I : 2000 in 1 % nonfat milk-PBS and incubated with the template strips at RT for 30 minutes .  
The strips were then drained , and washed a t  RT with PBS x I x 5 min , fol lowed by 4 washes 
of 10 minutes each in 0 . 5M NaCl in PBS with .05 % Tween 20 , fol lowed by a final wash in 
PBS x 5 minutes .  The washed template strips were reacted for 30-45 minutes with a .0  I S  % 
H 202 - color development  (4-CI- I -naphthol , B ioRad) solution until the dots developed a 
purple color. The templates were then washed with disti l led water several times and air dried 
and stored in the dark or in some cases were stored in distil led water prior to air drying and 
storage . The dot reactions were graded as negative (-) or positive in a range of I ( low) to 4 
(high) intensity . 

Results 
Of the 23 MOAbs studied , 1 4  appeared to recognize different epitopes based upon cross
competition studies . The distinct MOAbs and other MOAbs which had identical reactivities 
to those 14 are summarized in Table I .  

The species specificity of the 1 4  distinct epitopes recognized is summarized in Table 2 .  A 
group of 5 MOAbs represented by HIE9 recognized an epitope found only on M. leprae, and 
another antibody (F67- 1 3 ) recogn ized al l sonicate antigens weakly ( :::; I )  but gave a 2 + reac
tion with M. leprae. MOAb ML-30 reacted strongly with only 3 species and the remaining 
MOAbs reacted with eight or more species . Only MOAb IIC8 reacted with al l  23 mycobac
terial species tested . 
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Table 1 .  MOAbs which appeared distinct as evaluated by cross-competition studies 

MOAb(s) 

IlC8 
F67-2 
IllC8 
ML-30 
Y l . 2 
IllE9 , IVD8 , MOC2 , 
SL l 2 ,  SL26 

lVD2 
C 1 . 3 
llH9 , E3 . 1 4 ,  MOC6 
E423 
SL22 
SL28 
F67- 1 3  
F67- 1 8  

MOAbs other than homologous which inhibited 

F67-2 (69 % )  
IIC8 (95 % )  
none 
none 
none 
IVD2 (67 % )  and each of the group of 5 M. leprae spec ific 

MOAbs l isted which all recognized the same epitope 
IllE9 (5 I % )  
E423 (24 % )  
IVD2 (22 % )  
none 
ML-30 (20 % )  
none 
none 
none 

Table 2. Species specificity of 14 distinct epitopes recognized* by MOAbs on the 65, 000 dalt
on protein of M .  leprae 

Epitope (MOabs) 

llC8 
F67-2 

IllC8 

ML-30 
Y l . 2 

IlIE9 , lVD8 ,  MOC2 , 
SL l 2 ,  SL26 

IVD2 
C l . 3 
llH9 , E3 . 1 4 ,  MOC6 

E423 

SL22 

Mycobacterial Species**  Recognized 

a l l  spec ies 
boy GCG , boy , che l , flay , gas , gord , kan , lep ,  phlei , scrof, 
smeg , ter, tham , tub , and u le .  
dier, duy , flay , gas , gor , lep , per , scrof, smeg , ter ,  tham , u lc  
and yac . 
lep , tham , and tub . 
boy BOG , che l , duy , flay , gas , gord , int ,  kan , lep , scrof, 
ter ,  tham , tub , and u l e .  
lep 

boy , chel , duy , flay , gas , gor , lep , scrof, ter , tham , and u le .  
boy , flay , gord , kan , lep , scrof, tham , and u lc .  
boy BCG , chel , flay , gor, kans , lep , scrof, ter , tham , tub , 
and ule . 
boy BCG , boy , duy , flay , gas , gor, int , kan , lep,  per , scrof, 
smeg , ter , tub , and u le .  
boy BCG ,  boy , che l , duy , flay , gas , gor, int ,  kan , lep , phle i ,  
scrof, smeg , ter, tham , tub , u l e ,  and yac . 
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Epitope (MOabs) 

SL28 

F67- l 3  
F67- 1 8  

Mycobacterial Species* *  Recognized 

boy BCG , chel , dier, duv , flay , fort , gas , gor, int , kan , lep , 
mar ,  non , per, ter , tham , triv , tub , and uk.  
lep 
boy BCG , boy , chel , duv , flay , gas , gor, int , kan , lep , per, 
phlei , scrof, smeg , ter , tham, triv ,  tub , uk and vac . 

* = The sonicate antigen preparation from these species of mycobacteria produced a dot 
reaction of 2-4 intensity (scale 0-4) in dot blot immunoassays with the MOAb indi
cated . 

* *  boy BCG = M. bovis BCG , boy = M .  bovis, chel = M. chelonei. dier = M. diernhoJeri. 
duv = M. duval i ,  flay = M. jlavescens. fort = M. Jortuitum. gas = M. gastri . gor = 
M. gordonae. int = M. intracellu/are, kan = M. kansasii, lep = M. /eprae, mar = 
M. marinum. non = M. nonchromogenicum , per = M. perigrinum, phlei = M. 
phlei. scrof = M. scroJulaceum, smeg = M. smegmatis, ter = M. terrae. tham = 
M. thamnopheos, triv = M. trivia/e. tub = tuberculosis . uk = M. u/cerans, vac = 
M. vaccae 
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