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Recent issues of the biochemistry and molecuies. A striking feature of the infective trypomas-
lar biology of Trypanosoma cruznvestigated by tigote mucins is the presence of terminal
prestigious Brazilian research groups and discussgdlactopyranosyl units in their oligosaccharides
in the present meeting in commemoration of thevhich are targets of lytic antibodies isolated from
90th anniversary of the recognition of Chagas digatients with chronic Chagas disease. It is highly
ease, center on glycoconjugates, their structure arelevant that the successful chemotherapy in some
function; differential gene expression in developehagasic patients can be monitored by the gradual
mental stages of the parasite; organization and edecrease in the lytic antibody titers. These anti-
pression of multigene families encoding virulencdodies are now being detected by extremely sensi-
factors; and the epidemiology, biochemistry andive chemiluminescent Elisa using very small
evolution of different strains of the parasite usingmounts of purified trypomastigote mucins. Re-
rRNA sequences. cent studies showed that trypomastigote mucins,

Almeida and coworkers have studied the combut not those from epimastigotes or metacyclic
plex structure of mucin-like glycoproteins fromforms potently induce the synthesis by stimulated
infective forms of T. cruziand advanced in the macrophages of proinflammatory cytokines (IL-
knowledge of their immunological properties.12 and TNFa) and of nitric oxide. Since these
These molecules are densely packed over the effects are obtained using extremely reduced
tire surface of trypomastigotes and contain O-glyamounts of mucins they appear to have physiologi-
cosidically-linked oligosaccharides which are tercal relevancén vivo especially since mucins may
minally substituted by numerous sialic acid unitsbe shed into the medium b¥. cruziinfective
Many of the biological properties of these GPIforms. A most careful study is presently being car-
anchored mucins have been related to the presenm@d out by Almeida et al. to correlate minimum
of these acidic residues. Two major feature3.of structural requirements with immunobiological
cruzi mucins emerged from studies by differentactivity using powerful methods of purification
groups: (a) in contrast with mammalian mucinsand characterization of the mucins and their GPI
the O-linked oligosaccharide chains Bfcruzi moieties. The precise role of these components of
mucins are bound via an internal unit of N-T. cruziin the pathophysiology of experimental and
acetylglucosamine; (b) sialic acid units are addelduman infection by this parasite may thus soon be
to the oligosaccharide chains via a trans-sialidassrevealed.
reaction which uses sialylated donors from the Metacyclogenesis i. cruziis the central
medium. Mucins from epimastigotes andproject of Goldenberg and coworkers and it has
metacyclic forms differ from those of cell culturebeen addressed using differential gene expression.
trypomastigotes in their apparent molecular mas#, chemically defined medium was developed that
susceptibility to proteolysis and fine glycosidicmimetizes the triatomine urine so that metacyclic
structure. They also show peculiar characteristiderms obtained from either of them show compa-
in the lipidic moiety of the GPI anchors which arerable biological properties.To isolate and charac-
related with some of their immunological proper+terize the genes specifically expressed in the ter-
minal stages of differentiation as well as during
the process of metacyclogenesis, a technique called
“representation of differential expression” (RDE)
has been developed. The method is based on the
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allowing amplification of entire mMRNA sequences A challenge to researchers on Chagas disease
of the parasite. By using RDE during thehas been the correlation of molecular markers of
metacyclogenesis process (different times of dithe parasite with the epidemiology of this infection.
ferentiation), several genes specifically expressdd fact, T. cruzi has a remarkable genetic heteroge-
were isolated. Some of these genes are transitiameity as evidenced by isoenzymatic phenotypes, ki-
ally expressed in the differetiating cells but not imetoplast DNA fragments, DNA finger-prints and
epi- or trypomastigotes. Others are continuoslgnolecular karyotype. Using these markers the vari-
expressed in differentiating cells and in metacycliceus strains of the parasite could not be grouped in
but not in epimastigotes. Sequenced genes showfew clusters. On the contrary, a clear dichotomy in
no homology with published sequences and theiheT. cruzitaxon was observed using other genetic
regulation is post-transcriptional. The authors plamarkers such as ribosomic RNA. Zingales and co-
to characterize these genes in terms of biologic@lorkers have shown that a sequence of the D7 do-
activity as well as to sequence other genes isgiain of the rRNA 24S alpha (LSU) has a clear di-
lated using the same methodology. These studig¥rphism inT. cruzistrains, allowing definition of
are aimed not only at a better understanding of tfi&/0 groups which also present dimorphism in the
metacyclogenesis process but also at providing neggne spacer of the mini-exon. RAPD analysis
tools for study of the modulation of gene expresshowed a genetic variability among isolates but the
sion inT. cruzi. resulting dendogram evidenced two main branches
Franco da Silveira and collaborators have stugvhich correlate with groups defined according to
ied the genomic organization and expression dfhe rDNA and mini-exon analysis. These branches
genes encoding two glycoproteins, gp90 and gpshave been designated as Lineage 1 and Lineage 2
Both gp90 and gp82 are involved in the penetrdL1 and L2) ofT. cruzi.
tion of the parasite into host cells. The gp82 can 'The ribosomic cistron has structural variations
induce a C&" signal in target cells, an event whichin isolates from both lineages. Riboprinting and
is essential fol. cruziinternalization. Immuniza- restriction profiles of the transcribed internal spacer
tion with the gp90 or gp82 can protect mice again§tave rise to dendograms which group the isolates
challenge by a virulent strain 8f cruzi. Structur-  in the two previously defined lineages. The se-
ally, both the gp82 and gp90 are surface antigef'ences of L1 and L2 promoters showed a simi-
containing N-linked oligosaccharide chains andgrity of 82% whereas the sequence identity within
anchored to the membrane via a GPI anchor. THBe same lineage was of 98%. Such degree of ho-
cDNA clones encoding both antigens were isolate@iology further supports the division af cruziin
from expression libraries using monoclonal antifWo groups. The activity of the ribosomic promot-
bodies. Several post-translational modification§'S Was investigated by the transitory expression
such as N-glycosylation and addition of a GPI arf2f @ reporter gene. The authors concluded that the
chor were observed. The ORF of the gp82 cDNAL promoters are only expressed in L1 strains
clones encodes polypeptides of 516 to 595 amirf§1ereas L2 promoters are expressed in represen-
acids. Sequence analysis of gp90 and gp82 showi@§ve isolates of both lineages.
40-60% identity at amino acid level with cruzi _ Phylogenetic reconstructions based on the
gp85/sialidase family. The gengs90 andgp82 [RNA 18S (SSU) gene show that the divergence
are organized in subsets spread in the geno tween botfT. cruzilineages is greater than the

Using aT. cruzi YAC library it was shown that iStance separating foueishmaniaspecies. The

these genes and/gp85are linked at multiple sites iMe of divergence between L1 and L2 is estimated
88 million years confirming their status as dis-

of the genome. All of these related genes may BB 1Mo \
linked in different chromosomabci while some  UNCt units in evolution. .
sub-telomeric regions contain sequences associated | "€ importance of lineages L1 and L2 in the
with the gp90 and gp85 genes. Northern and WegPidémiology of Chagas disease was investigated
ern blotting showed thap90 and gp82 are pref- ' 200 isolates off. cruzifrom 12 Brazilian states

erentially transcribed and expressed in metacycl*\}a.‘sed on PCR typing of the LSU gene and of the

forms, but by using other methods (e.g RNAMINi-exon. Data show a strong association of L1

PCR) the presence of gp82 and gp90 transcrip\fvsjth the domestic cycle of the parasite with greater

were also found in epimastigotes and bIOOgarasitemia in inhabitants of endemic areas,

- hereas L2 predominated in the sylvatic cycle. L2
trypomastigotes. Homologues gp82andgp90 w ;
and of gp85have been identified alsoTarangeli has also been isolated from human cases of trypa-

) S somiasis in the Amazon region wheéreruziis
suggesting that these genes were originated frolilrg)zootic. The adaptation of L1 to primates and of

a common ancestral gene present in several meﬁg . . .
bers ofTrypanosomag%nus P to marsupials has been confirmed from studies
) carried out in the Atlantic Forest in Rio de Janeiro.
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These results indicate that cruzican be di- All four communications by outstanding re-
vided in two lineages at the genotypic and physisearch groups in Brazil centering on the biochem-
ological levels. It is important to characterize théstry and molecular biology of. cruziare good
sub-groups within each lineage aiming at a betteepresentatives of a scientific investigation using
understanding of the epidemiology and of the conadvanced methodology to understand the biology

plexity of the clinical manifestations in Chagasof T. cruzi and the pathophysiology of Chagas
disease. disease.



