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S u m m a r y : 

The antigens recognised by mAb US5 specific to 53 kDa 
glycoprotein (gp 53) in T. spiralis L-1 muscle larvae (TSL1) 
antigens, mAb US9 specific to gp 53 in TSL1 from all 
encapsulated species and mAb US4 specific to a tyvelose 
containing tetrasaccharide present in TSL1 , were investigated in 
crude extracts from muscle larvae of T. spiralis, T. nativa and 
T. britovi by 2D-electrophoresis and western-blot. At least four 
proteins of different pI were recognised by mAb US5 on T. spiralis 
antigens. Recognition profile of mAb US9 on T. spiralis antigens 
exhibited some variation with regard to that of the US5. 
Polymorphism was apparent in gp 53. High reactivity was shown 
by the mAb US4 with the three species. 
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Aprecise identification of Trichinella antigens is 
needed in order to select the most appropriate 
candidates for vaccination and immunodia-

gnosis strategies as well as to k n o w their biological 
functions. Antigens from different stages of Trichi
nella species have b e e n classically characterised by 
mono-dimensional electrophoresis followed by Wes
tern-blot and immunocytochemical techniques using 
defined monoclonal antibodies (Ortega Pierres et al., 
1996, Boireau et al., 1997) . 
In pro teomic studies high resolut ion systems are 
required for a quick protein separation and identifi
cation. Two-dimensional (2 -D) electrophoresis is cur
rently the single most powerful technique for analysis 
of complex mixtures of proteins and peptides. 
In this work antigens in crude extracts from muscle 
larvae of T. spiralis, T. britovi and T. nativa were ana
lysed using 2-D electrophoresis followed by Western-
blot with three defined monoclonal antibodies. 

MATERIAL AND METHODS 

PARASITES 

The following Tricbinella isolates were used: T. spi
ralis (MFEL/SP/63/ISS48), T. britovi (MCAN/SP/ 
76/ISS11) and T. nativa (MPAN/SU/87/ISS71). 

They are maintained under laboratory conditions by 
periodical passage in Swiss-CD1 mice. The methods for 
infection and larval recovery were those described by 
Denham & Martínez, (1970) . 

PREPARATION OF CRUDE LARVAL EXTRACT 

Muscle larvae crude extract (MLCSE) from the three Tri
chinella isolates were prepared following the method 
described by Lee et al., (1982) . 

MONOCLONAL ANTIBODIES 

Three monoclonal antibodies (mAbs) named US4, US5, 
US9 were selected from a panel o f mAbs raised by 
immunodefficient immunising mice expressing the Xid-
gene with TSL1 antigens (Ubeira F.M., unpublished). 
US5 mAb recognizes gp 53 TSL1 antigen present only 
in T. spiralis whereas US9 mAb recognizes gp 53 from 
all encapsulated species of Trichinella. US4 mAb reco
gnises a tyvelose-containing tetrasaccharide within the 
TSL1 group of Trichinella antigens. All o f them are of 
the IgG1k subclass (Romans et al., personal commu
nication). 

2 - D ELECTROPHORESIS 

2-D e lectrophores is was performed using an IPG 
system as d e s c r i b e d by Bje l lqvist et al., ( 1 9 9 3 ) . 
Samples (aproximately 2mg of protein) were loaded 
onto rehydrated Immobi l ine Dry Strips (l inear pH 4-
7, 18 cm long, Pharmacia, Uppsala, S w e d e n ) and run 
for the first dimension on a Multiphor II e lectro
phoresis unit. After focusing, the second-dimensional 
run (SDS-PAGE) was carried out on h o m o g e n e o u s 
gels ( 1 0 % ) in an Protean II unit (B io-Rad) . Analy
tical gels were silver stained according to Merril et 
al., ( 1 9 8 2 ) . 
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IMMUNOBLOT 

Following analytical 2-D PAGE, the gels were electro-
blotted onto nitrocellulose membranes according to 
standard protocols. MAs US4, US5 and US9 were used 
at 1: 10,000, 1: 4 ,000 and 1: 3 ,000 dilutions, respecti
vely. Immunoreactive spots were detected using hor
seradish peroxidase-labelled anti-mouse IgG + M (Caltag) 
at 1:3000 dilution and an enhanced chemiluminiscence 
detection system (ECL Amersham, Sweden) . 

RESULTS 

spots with some apparent differences among species 
(data not shown) . As expected, mAb US5 only reacted 
with MLCSE from T. spiralis showing at least four iso-
forms (pI around 6.0-6.7) o f about 53 kDa (Fig. 1A). 
The highest protein recognition capacity was shown 
by mAb US4 with several isoforms ranging from pI 5.3 
to 6.7 that varied in MW among the three species (data 
not shown). Recognition profiles of mAb US9 on T. spi
ralis and T nativa were similar to those shown by 
mAb US5 with slight variation in MW and pI (Fig. 1B 
and 1C, respectively). In T. britovi additional isoforms 
were observed at about 60 kDa (Fig. 1D) . 

T here were numerous protein spots in silver 
stained gels following separation of MLCSE from 
the three species. T h e spots ranged from 10 to 

above 90 kDa and from four to seven pI with some 
variation among the three species. Antigens developed 
with specific polyclonal antibodies show about 90-100 

DISCUSSION 

T hese results show that 2D-electrophoresis is a 
useful technique for a detailed analysis of Tri-
chinella proteins and antigens. Proteinic and 

Fig. 1. - Western-blot analysis of mAb US5 with MLCSE of T. spiralis (A) and mAb US9 with MLCSE of T.spiralis (B), T. nativa (C) and 
T. britovi (D) after separation by 2-D electrophoresis. 
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EXPERIMENTAL IMMUNOLOI 

antigenic maps concerning T. spiralis using specific 
immune sera are similar to those previously reported 
(Wu et al., 1999) although the recognition patterns o f 
mAbs varied due to the use o f different probes. The 
restriction of the epitope recognised by mAb US5 to 
T. spiralis is confirmed; however, here it is shown that 
this epitope appear to b e present in at least four pro
tein isoforms. In addition, some variation was observed 
among the three species in proteins carrying the epi
tope recognised by mAb US9. By cloning and sequen
cing studies it was suggested that the proteins (gp 53) 
carrying the epitopes for mAbs US5 and US9 is the 
same in T. spiralis than in the other encapsulated spe
cies, respectively, although exhibiting different levels 
of glycosilation (Dr. Rodriguez et al., personal com
munication). This is quite consistent with our results 
and additionally, polymorphism for this protein is sug
gested by the presence of isoforms that vary among 
the three species. This polymorphism can be due to 
individual variation in expression of gp 53 by the Tri
chinella L1 larvae. The recognition profiles of mAb US4 
reveals the high content of tyvelose caped tetrasac-
charide in the three species with variation at both MW 
and pI. 

In summary our results indicate that this technology 
can b e complementary to genomics in studying Tri
chinella antigens at the expression level. 
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